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Abstract

Background—Dementia is the leading cause of loss of independence in older adults worldwide.
In the U.S., approximately 15 million family members provide care to relatives with dementia.
This paper presents the rationale and design for a translational study in which an evidence-based,
non-pharmacologic intervention for older adults with dementia and family caregivers (CGs) is
incorporated into a publicly-funded home care program for older adults at risk for nursing home
admission.

Methods—The 4-month Care of Persons with Dementia in their Environments (COPE)
intervention is designed to optimize older adults’ functional independence, and to improve CG
dementia management skills and health-related outcomes. COPE features 10 in-home occupational
therapy visits, and 1 in-home visit and 1 telephone contact by an advanced practice nurse. COPE
was deemed efficacious in a published randomized clinical trial. In the present study, older adults
with dementia enrolled in the Connecticut Home Care Program for Elders (CHCPE) and their CGs
are randomly assigned to receive COPE plus their ongoing CHCPE services, or to continue
receiving CHCPE services only.
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Outcomes—The primary outcome for older adults with dementia is functional independence;
secondary outcomes are activity engagement, quality of life, and prevention or alleviation of
neuropsychiatric symptoms. CG outcomes include perceived well-being and confidence in using
activities to manage dementia symptoms. Translational outcomes include net financial benefit of
COPE, and feasibility and acceptability of COPE implementation into the CHCPE. COPE has the
potential to improve health-related outcomes while saving Medicaid waiver and state revenue-
funded home care program costs nationwide.

Introduction

Dementia, an umbrella term encompassing multiple causes of brain neurodegeneration and
multiple patterns of associated cognitive decline and neuropsychiatric symptoms, affects
more than 46 million people worldwide; by 2050, this number will reach more than 130
million people.! Considered a global public health priority, dementia is the principal cause
of morbidity burden; in 2015, the estimated cost of dementia worldwide was $818 billion.!
More than 5 million Americans have dementia and more than 15 million unpaid caregivers,
mostly family members, provide care to these individuals. Persons with dementia plus other
health problems generate greater Medicare and Medicaid expenditures than those with
similar health problems without dementia.?

In the absence of widely effective pharmacotherapy to combat dementia and its health-
related consequences, translation and implementation of evidence-based, non-pharmacologic
interventions into existing service programs are sorely needed to improve outcomes for
persons with dementia and their family and other informal caregivers (CGs), thereby
potentially avoiding or delaying costly hospitalizations and nursing home admissions.2 The
Connecticut Home Care Program for Elders (CHCPE), a combined Medicaid and state-
funded program for older adults at high risk for nursing home admission, provides in-home
and community-based services coordinated by care managers.* However, CHCPE clients
with dementia (25-30% of all clients) do not routinely receive evidence-based services
directed at their cognitive impairment that could potentially improve their health-related
outcomes and sustain living at home. Moreover, no CHCPE services currently engage CGs
to help improve their dementia-related symptom management skills and health-related
outcomes. Thus, the CHCPE is an ideal setting for translating an evidence-based, non-
pharmacologic intervention designed to reduce functional disability in older adults with
dementia and improve CG dementia management skills.

In this paper, we describe a translational study in which an evidence-based intervention,
Care of Persons with Dementia in their Environments (COPE), is incorporated into the
CHCPE. COPE is a 4-month, in-home, non-pharmacologic intervention using occupational
therapists and advanced practice nurses to optimize functional independence in older adults
with dementia, and to improve CG dementia management skills. In the original COPE
randomized trial with community volunteers, persons with dementia receiving COPE
experienced less functional decline and more activity engagement designed to keep them
independent, compared to an attention control group. CGs receiving COPE, compared to
controls, reported improved well-being, increased confidence in using behavioral strategies
to address dementia symptoms, and greater ability to keep their family member at home.>
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We will randomly assign 290 CHCPE clients with dementia and their CGs to receive the
COPE intervention plus customary CHCPE services or customary CHCPE services alone.
Primary and secondary client-specific and CG-specific outcomes will be similar to those in
the original COPE trial, to determine whether similar outcomes are obtained in a real-world
setting. To maximize translational effort, we will: conduct a cost-benefit analysis to
determine potential economic benefits of adding COPE to customary CHCPE services;
gather interview-based and focus group data from CHCPE care managers and other
stakeholders to evaluate feasibility and acceptability of COPE as a new CHCPE service; and
convene a Translational Advisory Committee of experts in publicly-funded home care
programs for older adults to help guide COPE dissemination and implementation activities.

Translational study and intervention rationale

Several health-related and scientific issues helped frame the rationale for this translational
study. First, as already noted, dementia is a rapidly growing national and global public
health problem, with dementia prevalence projected to nearly triple worldwide and in the
U.S. by mid-century.12 The National Alzheimer's Project Act in the U.S. (NAPA), legislated
in 2011, includes objectives aimed at supporting families caring for relatives with dementia
from pre-diagnosis to end of life stages of the journey, and numerous countries have
developed national dementia plans that include similar objectives.® A recent Institute of
Medicine (IOM) report emphasized the need for studies testing models of care linking
existing community and healthcare systems to develop and understand payment
considerations associated with comprehensive care for persons with dementia.” Other
reports similarly have identified the need for and challenges of translating evidence-based
programs in service delivery settings.8-10 This translational study directly addresses this
national public health imperative, legislative goal, and IOM directive.

Second, dementia leads to poor health-related outcomes. In addition to behavioral symptoms
and cognitive decline, functional disability is a hallmark of dementia but is less studied as an
outcome in its own right.11 Also, there are no known pharmacological treatments that
address daily functional concerns such that there is an urgent need to advance
nonpharmacological approaches to help families manage increasing dependencies among
individuals with dementia. Due in part to these poor outcomes, dementia is an independent
risk factor for nursing home admission in numerous studies of community-dwelling older
adults, even when controlling for numerous comorbidities.}2 Among community-dwelling
older adults with dementia, functional disability and family caregiver physical and emotional
strain, are the most important predictors of nursing home admission, pointing to the need to
keep older adults with dementia at the highest levels of functioning as possible to remain
living at home.13.14 Physical and emotional burdens of providing help with activities of daily
living, as well as the challenges of managing disruptive behaviors such as wandering and
resistance to care, place CGs at risk for depression, physical health problems, and admitting
their relative to a nursing home.1:15-21

Third, while dementia adds considerably to Medicare and Medicaid costs due primarily to
excess hospitalization and nursing home use, 222 evidence-based interventions that might
help reduce costs for the community-dwelling population with dementia are severely
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lacking. An appropriate test bed for such interventions is Medicaid and state revenue-funded
home care programs that are designed to avoid or delay nursing home admission. Most
states are aggressively rebalancing their Medicaid long-term care budgets, growing such
home care program options while reducing nursing home use.23-27 Yet no known evidence-
based interventions designed to slow functional decline in older adults with dementia have
been introduced into these publicly-funded home care programs in an effort to achieve cost
savings while improving health-related outcomes and those of their CGs.

Fourth, COPE is an evidence-based intervention well-suited for older adults with dementia
and their CGs already participating in publicly-funded home care programs. In an efficacy
trial, COPE helped sustain greater functional independence in older adults with dementia by
providing a non-pharmacologic intervention that included CG education to build their
dementia management skills, in-home environmental modifications, and clinical and
laboratory tests designed to detect undiagnosed medical conditions in the older adults with
dementia.® The in-home nature of the COPE intervention and its focus on functional
independence is highly consistent with the programmatic goals of Medicaid waiver and state
revenue-funded home care programs for older adults nationwide.

Finally, publicly-funded home care programs are fertile yet understudied service settings for
translational studies: Feasibility, sustainability, and cost-benefit can be simultaneously
investigated along with health-related outcomes of interventions being translated.
Embedding and testing evidence-based interventions for persons with dementia in existing
publicly-funded home care programs and their CGs can help inform state and federal
governments concerned with delaying or avoiding Medicaid-covered nursing home
admissions and Medicare-covered hospitalizations. Translation of interventions with proven
economic benefit would help address the rapidly growing problem of Medicaid and
Medicare expenditures for America's costly dually-eligible population, more than half of
whom have cognitive impairment.28

Study design

Translational design overview

Many non-pharmacologic interventions for older adults living at home with dementia and
their CGs delivered by health and social service professionals have been found to produce
positive health-related outcomes.>2%-46 This translational study, which targets the same
population, is designed conceptually as an effectiveness-implementation hybrid design.*’
The effectiveness-implementation hybrid design blends components of clinical effectiveness
and implementation research. Of the three types of such hybrid designs explained by Curran
and colleagues, in this study we are dually testing clinical and implementation interventions
and strategies.?” This approach allows conclusions to be drawn simultaneously about the
effectiveness of an evidence-based non-pharmacologic intervention on meaningful health-
related outcomes at the individual level in a real-world service setting, and about the degree
of success in incorporating the intervention into that service setting from the viewpoints of
feasibility, acceptability, sustainability, and cost-benefit. Hybrid designs with these features
have exciting potential to lead to rapid translation of research-based evidence into practice,
thereby enhancing public health impact by speeding the traditional 17-year gap from
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research to application.#”48 For people with dementia and their family caregivers, the
effectiveness-implementation hybrid design is especially attractive because in the
effectiveness component health-related outcomes could be gathered from both members of
the dyad affected by dementia, while implementation could be tested within the real-world
settings of the rapidly growing array of community-based health and social services
established to serve this challenging target population.

This study employs a randomized design to compare health-related outcomes between
CHCPE clients and their CGs who receive the COPE intervention in addition to their
CHCPE-funded services, with clients and CGs who receive CHCPE-funded services only.
Study aims for CHCPE clients: Aim 1.1: Determine COPE effect on functional
independence 4 months after randomization (primary study endpoint). Aim 1.2: Determine
COPE effects on engagement in activities, quality of life, and prevention or alleviation of
neuropsychiatric symptoms (NPS), 4 months after randomization. Aim 1.3: Determine
COPE effects on functional independence, engagement in activities, quality of life, and
prevention or alleviation of NPS, 12 months after randomization. We hypothesize that
CHCPE clients receiving COPE will show greater functional independence, greater
engagement in activities, better quality of life, and fewer NPS, compared to controls, 4
months and 12 months after randomization.

Study aims for CGs: Aim 2.1: Determine COPE effect on perceived CG well-being 4
months after randomization. Aim 2.2: Determine COPE effects on CG confidence in using
dementia management strategies 4 months after randomization. Aim 2.3: Determine COPE
effects on CG perceived well-being, confidence in using activities, and ability to keep client
at home, 12 months after randomization. We hypothesize that COPE CGs will report
improvement in all specified outcomes compared to controls, 4 and 12 months after
randomization.

Translational study aims: Aim 3.1: Determine the net financial benefit of COPE,
accounting for COPE intervention costs, CHCPE usual care costs, nursing home costs, and
other service costs, 4 months and 12 months after randomization. The 12 month cost-benefit
analysis will test whether financial benefits of COPE accrue over a longer time horizon than
the 4-month intervention period. Aim 3.2: Determine the feasibility and acceptability of
COPE implementation into the CHCPE from multiple stakeholder viewpoints, including
CHCPE care managers and state Medicaid and public policy decision makers.

To address study aims 1.1 through 2.3, client and CG data will be collected by research staff
via in-person interviews at 3 time points: pre-randomization; 4 months after randomization
(coinciding with the end of the intervention); and 12 months after randomization.
Effectiveness will also be tested via cost-benefit analyses (study aim 3.1) to provide
important knowledge about the cost of COPE relative to its financial benefits 4 months and
12 months after randomization. To date, few published studies report costs in enough detail
to provide evidence of economic costs and benefits of interventions supporting people with
dementia and their CGs.#° Data for the cost analysis regarding nursing home, hospital, and
emergency department use by study clients will be collected during routine monthly
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telephone contacts initiated by staff from the participating care management organization.
CHCPE care plan service costs for study clients will be provided by the care management
organization. Based on current Connecticut Medicaid hourly reimbursement rates for
occupational therapists and skilled nurses, the estimated cost of COPE intervention delivery
(i.e., 10 in-home occupational therapy visits and 1 in-home visit and 1 telephone follow-up
visit by an APN) will be approximately $1,200 per client over the 4 month program. In order
for COPE to provide a positive net financial benefit (i.e. save money compared to usual care)
it will have to offset other costs. For example, in Connecticut the Medicaid reimbursement
rate for nursing home care was $221 per day in 2011;°0 therefore, COPE will result in a net
financial benefit if it yields an average of 6 fewer nursing home days in the intervention
group compared to the control group. Nursing home avoidance is an especially important
financial consideration in this study because it is the primary public policy goal of the
CHCPE as well as Medicaid waiver and state-funded home and community-based care
programs nationwide. For the implementation study component (study aim 3.2), we will
gather information on key COPE implementation processes via focus groups and key
informant interviews to determine COPE's practical potential for implementation in the
CHCPE. Guided by the overarching effectiveness-implementation hybrid design, our study
will yield a comprehensive understanding of COPE's translational potential in the CHCPE
and in Medicaid waiver and state-funded home and community-based care programs for
older adults nationwide.

Theoretical framework for the COPE intervention

COPE is a 4- month, non-pharmacologic intervention based on the principles of
competence-environmental press°! that seeks to maximize physical function and quality of
life in people with dementia and build dementia management skills in CGs by realigning
capabilities of persons with dementia with environmental demands. Figure 1 illustrates the
interplay and interrelationships among the person with dementia, the CG, and the physical
environment of the home setting in which the person with dementia lives. This “triangular”
model guides the COPE intervention by giving equal emphasis to in-home assessment by
clinical interventionists in the domains of the person with dementia, the CG, and the home
environment in considerable depth. Figure 1 also shows areas of assessment focus within
each of the domains in the triangular model. This figure suggests that various modifiable
factors related to the person, caregiver and the living environment often serve as barriers to
daily functioning in the home. Modifying these factors (e.g., addressing pain, simplifying
caregiver communications, tasks, and the environment) may, therefore, help to reduce excess
disability (disability over and above level of cognitive impairment) and optimize functional
independence.

COPE features 10 in-home visits by an occupational therapist and a single home visit and
follow-up telephone contact by an advanced practice nurse. COPE efficacy trial results
showed that at the end of the 4-month intervention period, COPE subjects with dementia had
greater functional independence in activities of daily living, and were more engaged in daily
activities, compared to controls. Also at the 4-month point, COPE CGs, compared to
controls, reported improved well-being and increased confidence in using environmental
modifications and dementia management activities learned from COPE interventionists (all
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p<0.05).5 An economic analysis was not conducted in the COPE trial, but COPE CGs were
twice as likely as controls (40% vs 20%, p=0.02) to report 9 months after randomization that
the intervention helped “a great deal” in keeping their relative at home.® These results
demonstrated the efficacy of COPE. COPE also built on several previous trials, all showing
that a combination of training CGs in problem solving, environmental modification, and task
simplification can address CG distress and minimize behavioral disturbances and functional
difficulties.29:30.5253 As these were efficacy trials, the next step in the research pipeline is to
determine effectiveness of COPE and its translational potential in the “real world” CHCPE
service setting.>4:5°

Study setting and translational target population

The study's target population is older adults (age =65 years) with dementia and their CGs
who receive services from the CHCPE. The CHCPE features care management professionals
coordinating home and community-based services, and is designed to delay or avoid long-
term nursing home admission of frail older adults. The CHCPE is administered by 3 care
management organizations in Connecticut, each responsible for a distinct geographic area,
under contract with the Connecticut Department of Social Services.

For this study, the participating care management organization is Connecticut Community
Care, Inc. (CCCI). Established in 1979 as a pioneer care management organization for older
adults, today CCCI provides care management services to more than 8,000 CHCPE clients
daily.

CCCl shares important features of all care management organizations nationally that are
responsible for administering their states” Medicaid waiver and state-funded home and
community-based care service programs for older adults at risk or eligible for nursing home
admission, including more than 200 Area Agencies on Aging. The most important shared
features are that care managers must: conduct the same uniform clinical assessments of
clients for eligibility determination and care plan development; coordinate a range of direct
service providers delivering in-home and community-based services; and closely monitor
the cost of care plans for each client. Accordingly, lessons learned in this study about
effectiveness and implementation success of COPE within existing care plans will be highly
generalizable to all care management organizations with identical responsibilities as CCCI.

Eligibility criteria for CHCPE clients and family caregivers (CGs)

Most study entry criteria were adopted from the COPE efficacy trial,® revised primarily to
accommodate client data available from the CCCI electronic database. Client inclusion
criteria: (1) Active CHCPE client; (2) diagnosis of dementia or >4 errors on the Mental
Status Questionnaire (MSQ), which is updated for each client every 6 months; (3) speaks or
understands English. The MSQ threshold of >4 errors is considered moderate cognitive
impairment.®® Client exclusion criteria: (1) Diagnosed schizophrenia or bipolar disorder;
(2) bedbound and unresponsive; (3) participation in concurrent experimental drug study
designed to treat agitation; (4) home environment deemed unsafe and/or unsanitary. CG
inclusion criteria: (1) =21 years of age; (2) willing and able to participate in all aspects of
the study; (3) plans to live in area for 12 months; (4) speaks English. CG exclusion criteria:
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(1) Terminal illness with life expectancy of <12 months (2) participation in concurrent non-
pharmacologic trial designed to help CGs of people with dementia; (3) planning to admit
client to a nursing home within 6 months.

Recruitment, enrollment and randomization

Our approach embeds recruitment within CCCI's daily operations, which is a critical
element of the translation of COPE for this service setting. During routine monthly clinical
monitoring telephone calls, CCCI care managers will explain key study features to
provisionally eligible clients’ CGs and refer interested CGs and clients to the research study
coordinator. Research staff will conduct telephone screenings with CGs to determine
whether clients and CGs fulfill all remaining inclusion and exclusion criteria. Consenting
and pre-randomization data collection will be done in the home setting. Randomization will
be stratified according to whether the CHCPE client receives support from Medicaid funds
or state general revenues. The study protocol was approved by the University of Connecticut
Health Center Institutional Review Board.

Intervention condition

Dyads randomized to intervention will receive COPE plus usual CHCPE services. COPE
seeks to support client capabilities by reducing environmental stressors, and enhancing
caregiver skills. COPE dyads receive up to 10 sessions over 4 months by occupational
therapists (OT); and 1 face-to-face and 1 telephone session by an advanced practice nurse
(APN). OTs initially interview CGs to identify client routines, previous and current roles,
habits and interests, and CG concerns. OTs also conduct cognitive and functional testing to
identify client capacities and deficits in cognitive functioning, including attention, initiation/
perseveration, construction, conceptualization, memory, planning and problem solving, as
well as in physical functioning, including fall risks and mobility performance. OTs then train
CGs how to modify home environments, simplify daily activities, and communicate
effectively to support client capabilities, use problem-solving to identify solutions for CG-
identified concerns (e.g., behavioral challenges, difficulties managing patient self-care), and
use stress reduction techniques to lower their own distress. For each targeted concern jointly
identified by CG and OT, a written action plan, referred to as a “COPE prescription”, is
devised describing treatment goals, client capacities, and specific strategies for the CG to
implement. Figure 2 illustrates how OTs integrate assessment information from the person
with dementia, caregiver, and home environment to derive the COPE prescriptions.

In a separate home visit, the APN provides CGs with information to help them identify and
monitor common health-related concerns (pain detection, hydration, constipation,
medication management), and how to be a medical advocate. The APN also obtains blood/
urine samples from the client, and examines the client for signs of dehydration. Laboratory
evaluations include complete blood count, blood chemistry, and thyroid testing of serum
samples, and culture and sensitivity of urine samples. Client medications are also reviewed
for polypharmacy and dosing appropriateness. The purpose of these clinical tests is to rule
out underlying medical conditions, infections or medication issues that may be negatively
contributing to functioning at home. The APN informs CGs by telephone of laboratory
results within 48 hours and mails two copies of the results to CGs (one for their records and
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the other copy to share with clients’ physicians). For positive laboratory results, CGs are
asked if they prefer the APN to fax results to the physician and/or care manager, and discuss
with them directly. A study geriatrician will be available to consult with the APN regarding
any signs, symptoms, and laboratory tests requiring further clinical interpretation before the
APN provides her assessments to CGs.

All COPE dyads receive exposure to each treatment component. Specific issues discussed
and COPE prescriptions devised are tailored to address each CG's self-identified concerns
and client capabilities. Table 1 summarizes the content of all COPE intervention visits, and
Table 2 summarizes all treatment principles governing the COPE intervention.

In order to embed COPE within the routine operation of the Connecticut Home Care
Program for Elders (CHCPE), which is essential to the translational effort of this study, the
care manager responsible for the total care plan for each CHCPE client will be notified by
the study coordinator when a client is assigned to the intervention group, as well as the name
of the assigned OT and APN for that client. This will trigger contact between the care
manager and assigned COPE interventionists, so that the care manager can help insure that
interventionists do not visit client homes at the same time as service providers already
providing care to clients per their approved care plans and that care managers can be
informed of pertinent clinical information as needed (e.g., positive laboratory results). Care
managers will also notify COPE interventionists if they learn, in the course of routine care
plan monitoring activities, that a client experiences a change in location due to
hospitalization or short-term nursing home admission. In these instances, when the client
returns home, care managers routinely re-evaluate the entire care plan and make changes
accordingly. Accordingly, the COPE interventionists will re-evaluate such clients upon their
return home and adjust COPE prescriptions as appropriate to the client's and CG's situation
at that time.

Control condition

Dyads randomly assigned to the control group will continue to receive CHCPE program
services only per approved care plans, but will receive no additional services as a result of
study participation. The rationale for offering only usual care to the control group is that, as
a translational study, our goal is to determine the added value of the COPE intervention to
customary CHCPE program services. Control group dyads will, however, receive a free copy
of A Caregiver's Guide to Dementiz>’ after they complete the 12-month follow up research
interview.

Fidelity monitoring plan

Our fidelity plan is based on a conceptualization of fidelity as composed of three
components: delivery; receipt; and enactment; each of which can be enhanced, measured,
and monitored, as used in the COPE efficacy trial and recommended by others.>:58:59 COPE
interventionists will complete fidelity checklists for each home visit for purposes of
monitoring delivery, receipt and enactment of imparted strategies. Completed fidelity forms
and COPE prescriptions will be reviewed for the first three dyads assigned to each OT
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interventionist. Interventionists also will participate in bi-monthly phone calls with the
investigative team to review case studies and discuss any challenges that might disrupt
treatment fidelity. The study coordinator will conduct in-home fidelity visits for each
interventionist at least once per year and complete a fidelity checklist and write up a report
based on this fidelity visit.

As an important translational component of this study, COPE fidelity monitoring
responsibilities will be transferred from Drs. Gitlin and Piersol to CCCI care managers after
a minimum of two years of intervention implementation. Members of the investigative team
will conduct COPE fidelity monitoring training for CCCI care managers. Fidelity
monitoring forms from the original COPE trial will be modified with input from care
managers and their director, to reflect charting methods routinely used by CCCI care
managers to track all CHCPE services. As part of their service oversight responsibilities,
care managers will then begin using revised fidelity monitoring forms to track home visits
made by COPE interventionists. This approach seeks to assure continued maintenance of
fidelity as the program becomes fully integrated into and normalized within routine practice.
Evaluation of success of this fidelity transfer process will be an important component of the
implementation process in this study.

Data collection and management

Interviews with clients and CGs

In-person pre-randomization and 4-month follow-up interviews will be conducted in the
home setting, while 12-month follow-up interviews will be conducted with CGs by
telephone. To minimize response bias during in-person interviews, each dyad member will
be interviewed separately, out of listening range from the other dyad member. Client and CG
retention strategies will include sending thank you notes after each interview and sending
birthday cards and/or condolence cards as applicable.

CCCI database

The CCCI electronic database is a repository of all clients’” approved CHCPE care plan
services, hospitalizations, ED visits, rehabilitation nursing home stays, and long-term
nursing home stays, all updated monthly by CCCI care managers. All data stored in the
CCCI database pertaining to use of these services for the 12 months following
randomization will be linked to data from other study sources at the client level. Service use
data from the CCCI database also will be used by investigators responsible for constructing
analytic variables for purposes of conducting economic analyses.

Client and family caregiver measurements

Primary client outcome

For functional independence, the primary client outcome measure, we will use the 15-item
Caregiver Assessment of Function and Upset (CAFU) modeled after the Functional
Independence Measure, as used in the COPE efficacy trial.® Items include 7 self-care
activities of daily living (ADLS): bathing, dressing upper/lower body, toileting, grooming,
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eating, and getting into/out of bed; and 8 instrumental ADLs (IADLs); telephone use,
shopping, meal preparation, housework, laundry, transportation, taking medicine, and
managing finances. CGs report level of assistance required by clients to complete each item,
based on a 7-point scale ranging from completely independent (score of 7) to needing
complete help (>75% assistance; score of 1). The total mean functional independence score
is derived by summing scores across all items and dividing by the number of items. In the
COPE efficacy trial, internal consistency reliability was very high (a=0.92).

Secondary client outcomes

Activity engagement of clients, reported by CGs, will be measured using the 5-item scale
used in the COPE efficacy trial, including items such as “showed signs of pleasure/
enjoyment”, with responses ranging from 1 (never) to 3 (often; a=0.62 in the COPE efficacy
trial).> Quality of life will be measured using the 12-item Quality of Life-Alzheimer's
Disease (QOL-AD) scale.’0 The QOL-AD is designed for completion by people with
dementia and, independently, by CGs. The COPE efficacy trial used CG reports (a=0.78); in
this study, we will report results of client and CG derived measures. Neuropsychiatric
symptoms will be measured using the psychometrically sound Neuropsychiatric Inventory
(NPI) which assesses, via CG report, presence and frequency of 10 symptoms: anxiety,
agitation, apathy, irritability, aberrant motor activity, euphoria, dysphoria, disinhibition,
delusions, and hallucinations. Total NP1 scores range from 0-120, with higher scores
representing greater symptoms. 5!

CG outcomes

Covariates

Perceived well-being, the primary outcome for CGs as in the COPE efficacy trial, will be
measured using the 13-item Perceived Change Index (a=0.86).> CGs rate their ability to
manage dementia-related cognitive and behavioral symptoms in the previous month, with
responses ranging from 1 (got much worse) to 5 (improved a lot). Confidence in using
activities over the previous month will be measured using a 5-item scale developed in
previous work and used in the original COPE trial.> CGs rate each item (e.g., involve client
in activities; use activities to distract client) from 0 (not confident) to 10 (very confident;
a=0.87).

Covariates were chosen by balancing parsimony with evidence of their associations with
proposed study outcomes. Covariates include: living arrangements (CG and client live
together or apart); racial and ethnic group membership of clients and CGs (non-Hispanic
White; Black or African-American; other group); CG familial relationship to client (spouse,
adult child; other relationship); number of hours/week CG provides care; CG educational
attainment (<high school; high school grad; >high school) as a measure of socioeconomic
status; and severity of client's cognitive impairment at study entry, measured using the St.
Louis University Mental Status (SLUMS) examination.®2 These variables have been used
previously as covariates in dementia and caregiving studies such as the original COPE
efficacy trial,® the NIH-funded REACH II study,2® and others including a recent systematic
review of predictors of nursing home admission among individuals with dementia.13
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Sample size and power calculations

We estimate sample size needs and associated statistical power based on expected mean
changes from baseline to 4 months between intervention and control groups for client and
CG primary and secondary outcomes. Based on COPE efficacy trial results, a sample size
of 128 dyads per treatment group provides >80% power for these outcomes, as shown below.
Based on recruitment experience reported in the COPE efficacy trial,® to achieve 256 dyads
completing the intervention period and 4-month data collection, we must randomize 290
dyads (12% attrition from randomization to 4 months), or 145 dyads in the intervention
group and 145 dyads in the control group.

Outcome source | Outcome Level | Variable description Proposed | SD Effect size (=A/SD) | Power for N=128/group

Ain

original

scale
Client Primary Functional Independence 0.27 0.75 0.36 0.82
Client Secondary Activity Engagement 0.15 0.42 0.36 0.81
Caregiver Primary Perceived Well-Being 0.25 0.58 0.43 0.93
Caregiver Secondary Confidence in Using 0.75 1.90 0.40 0.88

Activities

Due to the translational nature of this study, for the client primary outcome (functional
independence), we also intend to assess subject benefit in more clinically meaningful terms.
We will categorize subjects according to whether they improve, remain stable, or decline in
functional independence from baseline to 4 months in either direction, based on a 0.5 SD
change in the continuous measure. The table below shows an expected distribution of this
categorical variable by study group, based closely on findings shown in the COPE efficacy
trial. When the sample size in each of the two groups is 128, a 0.05 level Chi-square test will
have 80% power to distinguish between the groups when the proportions in the 3 categories
are as shown in this table.%3 In summary, we have demonstrated that, with N=128 dyads per
treatment group, the study will be sufficiently powered based on a set of assumptions
derived from the COPE efficacy trial.

Functional independence: Changes from baseline to 4 months

Group Improved | Stayed about the same | Declined
Intervention 55% 40% 5%
Control 40% 45% 15%

Analytic approach

Data will be analyzed primarily using analysis of covariance (ANCOVA) methods in which
baseline values of outcomes are used as covariates; this approach is more efficient than
analysis of change scores.54 Distributions of outcome variables will be tested for normality;
appropriate transformation or non-parametric alternatives will be employed. The treatment
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group variable in the ANCOVA model will test the main hypothesis, which is whether there
is an intervention vs. control group mean difference in functional independence at 4 months
(Aim 1.1). Other client outcomes (Aim 1.2), and CG outcomes (Aims 2.1, 2.2), are
continuous variables and will be treated the same as functional independence. ANCOVA
models can be fit in GLM or REG procedures in SAS® using OLS regression.%> For
covariates included to evaluate effect modification, (covariate x treatment) interaction terms
will assess the extent to which they modify the treatment-outcome relationship.5® If
interaction terms for specific covariates are statistically significant, we will conduct
subgroup analyses using those covariates to identify clients and caregiving situations that
benefit most from the intervention.%6 Covariates that show no or low association with
outcomes and do not contribute any adjustments, as deemed by comparing model
coefficients with covariates in and out of models, may be dropped for parsimony.%” Adjusted
and unadjusted results will be reported. Treatment group differences in the categorical
outcome measure created from functional independence scores at baseline and 4 months
(i.e., improved, stayed the same, declined) will be assessed using chi square tests for
bivariate analyses or, by adding covariates, in multivariate logistic regression models to
produce adjusted odds ratios and 95% confidence limits. To determine long-term COPE
effects on client outcomes (Aim 1.3) and CG outcomes (Aim 2.3), analyses based on
outcome measures at 12 months post-randomization will use the same ANCOVA methods as
described above for 4 month outcomes, using baseline values of outcomes as covariates. We
will also conduct analyses to assess the extent to which any COPE effects observed at 4
months are sustained at 12 months, using longitudinal data models with baseline, 4 month,
and 12 month values of each outcome measure. For continuous outcomes we will fit linear
mixed-effects models for repeated measures, while for categorical outcomes we will use
general estimating equations. Models will include main effects of group and time and can
test (group x time) interactions. In all these models, we will evaluate the effects of additional
covariates as noted above in analysis plans for outcomes 4 months after randomization.
Missing data assumptions will be evaluated for each approach.

Cost analyses

The economic analysis will consist of a net financial benefit analysis to inform decision
makers in state Medicaid agencies and in care management organizations responsible for
Medicaid waiver and state-funded home and community-based service programs for older
adults about the economic value of COPE. The net financial benefit of COPE will be
calculated based on best practices in cost benefit analysis, as published by Drummond and
colleagues.58 Specifically, using a cost benefit analytic framework, we will determine
whether the net financial benefit of COPE is = $0; that is, whether the cost of the COPE
intervention is equal to or exceeded by its financial benefits. Sensitivity analyses will be
conducted in order to determine the robustness of the cost-benefit analysis. Univariate
sensitivity analysis will be performed, whereby one variable is changed at a time and impact
on net benefit is determined. Sensitivity analyses will include those variables where we
anticipate real world uncertainty and will include, at a minimum, modification of key cost
variables, e.g., inpatient and outpatient medical costs, based on 25 and 75! percentiles of
Medicare reimbursement. This approach, a standard for decision-makers, provides a
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concrete understanding of financial benefits of COPE. Findings will inform future
investments in COPE as well as scalability. More broadly, findings using this approach will
contribute to a refined understanding of the economic value of non-pharmacologic
treatments to maintain health and independence in older adults with dementia and their CGs.

I ntervention and supervisory costs will be calculated using wage rates for COPE
intervention personnel multiplied by reported time in preparation, documentation, training
and supervision, and fringe benefit costs. Total COPE intervention costs will be defined as
the sum of the following direct cost categories: COPE interventionist home and telephone
sessions; training time; intervention materials; interventionist travel; care planning; and
supervision.59.70 Table 3 provides greater detail on components of intervention and
supervisory costs for the COPE CT study.

Direct medical costs will be estimated using the Medicare payer perspective using published
sources of Medicare reimbursement rates for inpatient and outpatient medical services.
Hospitalization, emergency room, post-acute care, and ambulatory medical care costs will be
calculated using client-specific data extracted from the CCCI electronic database. Costs for
inpatient services will be based on Medicare reimbursements for the DRGs pertaining to
medical reasons for seeking inpatient care.’! Costs for outpatient services will be based on
Medicare reimbursement rates for the CPT code pertaining to the medical reasons for
seeking outpatient care.”2 Medication costs: Medications taken by clients will be identified
through the CCCI database. We will plan to apply Medicare Part D average sales prices
(ASP) to estimate medication costs; if unavailable at the time of analysis, we will estimate
costs based on discounted Average Wholesale Prices obtained from the Red Book drug
pricing reference guide.”

Approach for Translational Implementation aim (Aim 3.2)

Theoretical framework—An important aspect of our effectiveness-implementation
hybrid design is understanding implementation processes*’ from which to enable
widespread scaling up of COPE within CHCPE as well as within Medicaid waiver and state-
funded home care programs elsewhere. To this end, we draw upon Normalization Process
Theory (NPT) which posits 4 criteria for judging the implementation potential of an
intervention, how practice settings may be affected by the intervention, and how the
intervention can be modified to support its implementation.’ This framework provides a
systematic way of accounting for both individual participants (e.g., care manager,
interventionists) and organizational factors (e.g., daily practice routines, supports and
constraints, and supervisory structures) that influence implementation and potential for
sustaining COPE within the service context. NPT criteria defining feasibility and
acceptability are: coherence, which evaluates whether the intervention makes sense to
participants, and if it fits within their practice goals and activities; cognitive participation,
which refers to whether participants are willing to invest the time and energy needed to learn
and practice the intervention; collective action, or how compatible the intervention is with
work practices and daily routines; and reflexive monitoring, or, whether participants
perceive intervention benefits and added value. According to NPT, all four criteria must be
met or adjustments made for an intervention to have full implementation potential. These
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criteria will guide the development of focus group and key informant interview questions
and probes and provide an analytic framework for evaluating implementation processes.

Focus groups—We will conduct focus groups annually in years 2-4 with all CCCI care
managers (CMs) whose clients received COPE. In years 3-4, a focus group will also be held
with all COPE interventionists together (up to 8 OTs and an APN). For all focus groups
conducted each year, the investigative team and Translational Advisory Committee (TAC)
will develop guiding questions and structured probes based on the four NPT criteria. Of
specific interest are: feasibility of identifying CHCPE clients who are eligible for COPE;
perceived barriers and supports to screening clients for eligibility; acceptability of the
intervention in terms of added value and added benefit; whether training time is perceived as
worth the effort; and whether the fidelity plan is effective and fits within daily routines and
practices of care managers. Focus group and key informant results will be discussed at
annual meetings with the TAC to derive a plan for widespread diffusion.

Key informant interviews—Key informants interviewed during year 5 will include the
CHCPE program manager in the Department of Social Services, the state Medicaid director,
leaders in the state legislature's public health committee, and older adult advocacy
organization leaders, all in Connecticut. Based on study evidence and their knowledge of the
current and emerging public policy environment, key informants will be asked to specify
practical and policy-related steps needed to integrate COPE services into the CHCPE after
study completion. Interview results will be presented at the final meeting with the TAC to
help inform a diffusion plan for COPE into the CHCPE and further evaluate if adjustments
to client identification, referral and intervention components or fidelity monitoring are
recommended. Taken as a whole, the focus group, key informant and formal review by the
TAC will yield an in-depth understanding of implementation processes, adaptations needed,
and a plan for widespread training and implementation.

Qualitative analyses—+Focus groups and key informant interviews will be audiotaped,
formatted as single transcripts per session or interview, and imported into Atlas.ti software.
Specific references to modifications to client identification and referral procedures,
interventionist training, conduct of the intervention, and fidelity monitoring procedures will
be coded and categorized following emerging cataloguing schemes for adapting
interventions to practice settings.”® Dr. Robison will lead the development of coding guides;
recurrent themes will be noted and text will be clustered under these themes using the
constant comparative method, until saturation is achieved.”877 Illustrative and supportive
quotations will be included in analysis reports.

CG interviews—To determine acceptability and perceived benefit of the COPE to
families, we will administer a modified version of the COPE efficacy trial evaluation
questionnaire as part of the 12 month post-randomization interview. This questionnaire
assesses CG satisfaction and elicits information about perceived COPE benefits and areas
needing improvement. Descriptive quantitative results along with supportive quotations from
this CG interview component will be shared with TAC members as additional evidence
regarding the degree of COPE implementation success.
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Discussion

The translational study explained here represents the first known comprehensive effort to
test the effectiveness and net financial benefit of an evidence-based in-home dementia care
intervention designed to improve health-related outcomes for both the person with dementia
and family caregivers when incorporated directly into an ongoing Medicaid waiver and
state-funded home care program for older adults. This study is significant and timely given
two concurrent and complementary trends: (1) the projected increase in the prevalence of
dementia in the U.S. over the next several decades?; and (2) the anticipated growth of
Medicaid and other publicly-funded long term home care programs in lieu of nursing home
growth in most states, spurred by “rebalancing” initiatives dominating long-term services
and supports policies in the U.S.78.79

Our long-term goal is to successfully guide others to integrate COPE (if effective) within
Medicaid and other publicly-funded home care programs throughout the country, and to
establish a variety of technical assistance approaches to enable other states to implement
COPE. To this end, we have planned numerous national dissemination activities, including:
COPE program manual for care management organizations detailing procedures and
considerations for integrating COPE into Medicaid waiver and state-funded home care
programs for older adults with dementia and their CGs; COPE implementation manual for
CMs working with these clients and CGs, including how to identify and recruit OTs and
APNs in their geographic areas to serve as COPE providers and how to monitor COPE
delivery fidelity; and COPE training manual that will be disseminated in partnership with
the American Occupational Therapy Association (AOTA) to attract OTs to the field of aging
and dementia care. As currently planned, dissemination and technical assistance activities
will be offered on-line as well as at scientific and professional conferences. Additionally,
beginning in 2016, selected baseline results and reports on progress toward incorporating
COPE into the daily practice schedule of care managers will be presented annually at
national and international scientific and professional meetings including the Alzheimer's
Association International Conference, Gerontological Society of America (GSA), American
Public Health Association (APHA); National Association of Area Agencies on Aging, and
AQOTA. At GSA and APHA annual meetings, where APNSs in the fields of geriatrics,
geropsychiatry, and public health attend in large numbers, efforts will be made to reach these
nursing specialties so they are aware of study presentations during these meetings. Study
results related to outcomes and implementation successes and challenges will be prepared
for publication review in high-impact, peer-reviewed journals in the fields of aging, public
health, OT, nursing, implementation science, and/or health services research.
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Triangular Model for Improving Quality of Life of the Person with
Dementia and Caregiver

Underlying medical conditions
Executive dysfunctions

Poor sleep

Pain

Dehydration

Disengagement

Risk of falls

Fear, loss of control, meaning

Individual with
Dementia

Caregiver Physical

Communication (yelling, harsh, negative tone, blaming) EnVl ronment
Expectations too high Clutter

Stress level Noisy

Poor Health Visual cues

Rushes , no predictable routines Complexity

Poor relationship Under/over stimulating
Ineffective coping style Activities too complex

Figure 1.
Guiding Conceptual Framework for COPE CT Intervention, Based on Competence-

Environmental Press Theory
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Integration of Assessment Findings

*Adapted from: Gitlin LN, et al., Reducing neuropsychiatric symptoms in persons with dementia
and associated burden in family caregivers using tailored activities: Design and methods of a

4

v

Person with I Home Environment ] Caregiver
Dementia 1 l
, / Safety Readiness
Interests, and Accessibility Stress
prior Social Noise Communication
Roles Other People Routines
Care goals
Clinical Assessment: Daily routines
-Cognitive function
-Executive function
-Balance
-Sensory
-Comportment

COPE Prescriptions targeting CG identified problem areas and

activity engagement

randomized clinical trial (under review).

Figure 2.

Link between Triangular Model and Assessment Flow Guiding COPE CT intervention*
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Table 1

COPE Intervention Content by Visit and Discipline

session

Session number | Who When Content
1 oT Within 7 days of Introduce COPE program
baseline data Introduce Caregiver Guide to Dementia
collection Conduct Clinical Interview with Caregiver
Conduct assessments with person with dementia:
-Cognitive functioning
Executive function (CG report)
Socialability (Comportment)
Assess Caregiver Readiness to use new care strategies
Assess caregiver Communications
Teach caregiver simple stress reduction technique (e.g., breathing)
2 oT Within 7 days of Review stress reduction
previous session Continue with Clinical Interview to identify and prioritize care challenges
Continue with assessments of person with dementia and home environment
3 APRN | Between first and Provide caregiver education about person with dementia:
second OT sessions Pain
Dehydration
Infection
Constipation
Polypharmacy
Talking to doctor
Collect and test urine sample from person with dementia for evidence of infection
Collect and test blood sample from person with dementia for abnormalities
Discuss how caregiver can take care of him/her self
Discuss how to talk to doctor and questions to ask
4 APRN | Telephone contact; Share laboratory results with and mail results to caregiver
within 2 days of Encourage caregiver to contact primary care provider with any abnormal findings
Session #3
5 oT 1-2 weeks after Review stress reduction
previous OT session Deliver Assessment Report
Problem Area 1
Problem-solving process
Brainstorming process
Provide 1 or 2 strategies to try
6-10 oT Each session 1-2 Review stress reduction
weeks after previous Problem solving and brainstorming for Problem Areas 2 and 3 (Sessions 6, 7)
session Introduce COPE Prescription — assess confidence (Sessions 6 through 9)
Determine level of effectiveness using activity prescription — using Prescription Record
(Sessions 7 through 10)
11 oT 1-2 weeks after last Follow up on stress reduction
session Review ways to modify strategies when cognitive abilities change over time
Review ways to simplify activities when cognitive abilities of the Person with Dementia
change over time
Model by identifying ways to simplify the activity
Together simplify the activity
Caregiver simplifies the activity on his/her own
12 oT 1-2 weeks after last Review stress reduction

Assess caregiver confidence for each Prescription

If caregiver reports low confidence (<5) using any one prescription, then troubleshoot
and review specific strategies. If caregiver reports moderate to high confidence, validate
how much the caregiver has learned and how well they are doing.
Review ways to generalize strategies to new problem areas that may occur in the future
Closure
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Immutable COPE Treatment Principles
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[

Client-centered and client directed
— Meeting the caregiver where they are
—Working on areas of most concern to families
— Tailoring to abilities of individuals with dementia
2. Customized
— Tailoring to abilities and interests of person with dementia
— Tailoring education and strategies to caregiver readiness and identified problems
— Consideration of environmental factors
3. Culturally relevant
— Strategies fit previous/current roles, habits and beliefs
— Activities are meaningful
4. Problem solving based
— ldentifying strategies and activities
— Determining what works and what does not
5. Actively engaged
—Learning through doing
6. Caregiver driven

—modify delivery of intervention protocol if needed (e.g., phone vs home visit, or spend more time on one prescription versus another;
however, ALWAYS adhere to Treatment Principles
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Cost Type

Description

How Measured

Staff Training

Training of interventionists, nurses, and
screeners

Wage + fringe benefit costs for interventionists,
nurses, and screeners multiplied by time spent in
training

Screening for Eligibility

Screening delivered by a trained staff member

Wage of screeners + fringe benefit cost, multiplied by
time spent delivering screening

OT Intervention Delivery

Home intervention delivered by OTs

Wage of OTs + fringe benefit costs multiplied by time
delivering OT home visits

Nurse Initial Assessment

Nurse home assessment of patients

Wage of nurse + fringe benefit cost multiplied by time
spent conducting the home assessment

Nurse Follow Up Phone Call to
Caregiver

Nurse reporting laboratory test results to
caregiver

Wage of nurse + fringe benefit cost multiplied by time
spent reporting back to caregiver by phone

OT Contacts Outside of
Intervention Delivery

OT contacts outside of delivering the
intervention; includes telephone support,
preparation for visits and documentation of
visits. Communications are with CCClI, study
nurse, other healthcare providers, caregiver/
family clients, or other relevant individuals

Wage + fringe benefit costs of OT and personnel being
communicated to, multiplied by time spent

OT and Nurse Travel Time

OT and nurse travel to and from patient homes
and training sites

Wage + fringe benefit costs of OT and nurse personnel
multiplied by time spent in travel

Communication Between
Nurse and Healthcare

Nurse communication (telephone or in person)
to geriatrician or other physicians/other care

Wage + fringe benefit costs of nurse and healthcare
provider being communicated to, multiplied by time

Providers providers (excludes nurse communications with | spent
study OT personnel since this time is separately
costed)
Supervision Supervision of screeners, OTs and nurses by a Wage + fringe benefit costs of supervisor multiplied

trained staff member

by time spent supervising

Activity Supplies

All activity supplies purchased specifically for
this grant, such as cards, folding towels, making
flower arrangements etc.

Cost of activity supplies

Materials All office materials (print and otherwise) used Cost of materials used for screening, and mailing test
for screening, and mailing test results results (Note: exclude costs of recruitment materials
such as consent forms, since these are research costs
not program costs)
Mileage Mileage for OT and nurse travel Roundtrip mileage travel by OT and nurses multiplied
by prevailing mileage reimbursement rate
Care Plan Monthly cost of care plan Cost of care plan developed and implemented by OTs
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