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Abstract
Dementia-related behavioral and psychology symptoms (BPSD) are undertreated and have negative consequences. However, 
families do not have access to disease information, tailored problem-solving  and effective management strategies, and with 
COVID-19, are more socially isolated and distressed. To address this dementia care gap, we describe a Phase III efficacy trial 
testing an online platform, WeCareAdvisor, and design modifications necessitated by COVID-19. WeCareAdvisor provides 
caregivers with disease information, daily tips, and a systematic approach for describing behaviors, investigating underlying 
causes, creating tailored strategies, and evaluating their effectiveness (DICE). The trial will enroll 326 caregivers nationwide, 
randomly assign them to immediately receive WeCareAdvisor (treatment), or a 3-month waitlist (control) and evaluate short 
(1- and 3-month) and long-term (6-month) outcomes for caregiver distress with and confidence managing BPSD, and BPSD 
occurrences. We will also evaluate utilization patterns with different prompting conditions: high-intensity (telephone and 
email reminders), low-intensity (email reminders), or no reminders to use WeCareAdvisor. COVID-19 necessitated design 
modifications resulting in greater inclusivity of caregivers from diverse races, ethnicities, and geographic areas. Key modi-
fications include shifting from in-home, in-person interviewing to telephone; adjusting tool functionality from operating 
on a grant-funded iPad to caregivers’ personal internet-capable devices; and expanding recruitment from one metropolitan 
area to nationwide. Study modifications necessitated by COVID-19 facilitate national outreach, easier tool adoption, and 
enable more diverse caregivers to participate. This study addresses a critical dementia care need, and design modifications 
may shorten timeline from efficacy testing to commercialization.
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Close to six million people in the USA have dementia, with 
most living at home and cared for by over 16 million fam-
ily caregivers (Alzheimer’s Association, 2020). Behavioral 
and psychological symptoms of dementia (BPSD) dominate 
disease presentation. BPSD occur across disease etiologies 
and stages and have been shown to occur in neuropsychiatric 
syndromes identified as depression, apathy, psychosis, agi-
tation, sleep disturbances, or executive dysfunction (Kales 

et al., 2014; Lawlor, 2002). Other behaviors (shadowing, 
rejection of care) may not fall within formal syndromes but 
are equally problematic to families (Regier et al., 2020).

BPSD have wide ranging deleterious consequences for 
people living with dementia (PLWD). These include poor 
quality of life, excess morbidity, hospitalization, nursing 
home placement, and mortality. Untreated, clinically signifi-
cant BPSD lead to more rapid conversion from mild cogni-
tive impairment to dementia and quicker disease progression 
(Forrester et al., 2016; Sacuiu et al., 2016; Hodgson et al., 
2014).

For families, managing BPSD is one of the most challeng-
ing aspects of care, causing intense burden and upset, and 
posing threats to their own health and well-being (Van Den 
Winjgaart et al., 2007). Caregivers of PLWD with BPSD 
are more distressed and depressed than those not managing 

 *	 Laura N. Gitlin 
	 lng45@drexel.edu

1	 Drexel University, Philadelphia, PA, USA
2	 University of California, Davis, CA, USA
3	 Johns Hopkins University, Baltimore, MD, USA

/ Published online: 25 March 2021

Journal of Technology in Behavioral Science (2022) 7:33–44

http://orcid.org/0000-0003-2869-473X
http://crossmark.crossref.org/dialog/?doi=10.1007/s41347-021-00204-8&domain=pdf


1 3

BPSD (De Vugt et al., 2004). Caregivers frequently man-
age multiple behavioral disturbances simultaneously, with 
the occurrence of four or more BPSD associated with clini-
cally significant depression and burden (Arthur et al., 2017). 
Caregivers may also experience reduced employment and 
income, more time spent caregiving, and higher out-of-
pocket costs (Jutkowitz et al., 2017). Approximately 30% 
of dementia care costs  are directly attributable to managing 
BPSD (Beeri et al., 2002).

Although a common clinical feature, BPSD remain under-
detected and undertreated (Gitlin et al., 2012). Presently, 
there are no FDA approved medications for treating BPSD. 
Typically, psychiatric medications (e.g., antipsychotics, anti-
convulsants) are prescribed. While antipsychotics have the 
greatest proven efficacy for BPSD in research trials, they 
demonstrate only modest benefits and effect sizes (Schneider 
et al., 2006), and are associated with significant risks includ-
ing mortality. This has resulted in FDA black box warn-
ings regarding their use for this purpose (Kales et al., 2012; 
Maust et al., 2015). Medications like anticonvulsants have 
been used as alternatives to antipsychotics; however, they 
have similar risks and less evidence of benefit. In contrast, 
nonpharmacologic strategies are recognized as first-line 
treatment, except in emergency situations, when behaviors 
could lead to imminent danger (Rabins et al., 2006; Salzman 
et al., 2008).

Thus, families are typically left on their own to address 
symptoms with limited access to vetted knowledge and 
evidence-informed management strategies. This is particu-
larly the case for families living in rural areas and of diverse 
races and ethnicities (Black et  al., 2013; Werntz et  al., 
2015). COVID-19 has intensified the challenges of manag-
ing BPSD. With the need to stay at home and limit social 
contact, caregivers report managing more BPSD, and greater 
confusion and boredom in PLWD. Also, with the closing of 
community-based supportive programs such as adult day, 
PLWD lack access to meaningful activities. In turn, caregiv-
ers are experiencing heightened distress, increased social 
isolation, and difficulty accessing supportive services and 
respite (UsAgainstAlzheimer’s, 2020).

The pandemic, however, has also highlighted the poten-
tial role of technology in supporting family caregivers. For 
example, most healthcare appointments and support groups 
are being offered and reimbursed through virtual formats 
(Cuffalo et al., 2020). Additionally, more older adults now 
than previously are using videoconferencing to connect with 
friends and relatives with 31% using videoconferencing at 
least once per week (Malani et al., 2020). These condi-
tions all support the potential utility of a web-based tool 
to help caregivers manage BPSD. Caregivers report being 
comfortable with internet-capable devices (computers, 
tablets, smartphones), using the internet to find resources, 
and believe on-demand tools could be beneficial to them 

and the person living with dementia (AARP, 2016; Czaja 
et al., 2006; Dang et al., 2004; Fox et al., 2013; National 
Alliance for Caregiving, 2011).

In response, we plan to test an online platform for car-
egivers, WeCareAdvisor, that provides disease education, 
daily tips, and a systematic, evidence-informed approach 
(DICE) for describing behaviors, investigating causes, cre-
ating a tailored treatment plan, and evaluating the effec-
tiveness of strategies to manage symptoms. We previously 
described the conceptual frameworks informing WeCareAd-
visor, the stepwise and iterative user-informed approach to 
its development, and initial results from a pilot randomized 
trial showing high utilization of each of its features, reduc-
tion in caregiver distress, and a trend towards fewer behav-
ioral and psychological symptom occurrences (Gitlin et al., 
2016; Kales et al., 2014, 2018). Findings demonstrated proof 
of concept, tool acceptability, and positive outcomes, and 
supported moving forward with a large efficacy trial. Also 
demonstrated was the need to understand differential utili-
zation patterns and the type of prompt needed to motivate 
continued tool use.

The purpose of this article is to describe our protocol 
for a Phase III efficacy trial and highlight study modifica-
tions necessitated by methodological challenges posed 
by COVID-19. Our premise is that these design pivots 
strengthen study rigor and provide a unique opportunity to 
test WeCareAdvisor with a national sample. Our revised 
approach due to COVID-19 may shorten the timeframe from 
efficacy to commercialization and serve as a model for test-
ing other online dementia care support programs for family 
caregivers.

Study Overview

The WeCareAdvisor is being tested in a Phase III rand-
omized trial with 326 caregivers. As shown in Fig.  1, 
the trial will evaluate the effects of WeCareAdvisor on 
caregiver distress with and confidence managing BPSD, 
and also whether tool use results in reductions in BPSD 
(frequency × severity) in PLWD compared to a waitlist 
control group at 1 and 3 months. The trial will also evalu-
ate whether different communication prompting strate-
gies (high-intensity telephone plus email reminders, or 
low intensity automated email reminders) are effective in 
prompting tool use and impact outcomes. Also, we will 
examine whether the initial treatment group continues 
to use WeCareAdvisor between 3 and 6 months without 
receiving any prompts. Finally, at 3 months, the waitlist 
control group will receive access to WeCareAdvisor and the 
trial will evaluate whether this group has the same magni-
tude of benefit as the initial treatment group following their 
tool use between 3 and 6 months.
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On an exploratory basis, the effects of WeCareAdvisor on 
other important clinical outcomes will be examined includ-
ing psychotropic medication use and functional dependence, 
and theory-informed mediator and moderator (nonwhite/
white; spouse/nonspouse) effects on 3- and 6-month out-
comes and tool utilization. Lastly, study satisfaction and 
perceived benefits of tool use will be evaluated following 
the conclusion of a caregiver’s study participation.

Specific Aims

This efficacy trial has four study aims. These are to (a) evalu-
ate short-term (1 and 3 months) and (b) long-term (6-month) 
effects of WeCareAdvisor on caregiver distress, confidence 
managing BPSD, and BPSD (frequency and severity); (c) 
examine if the waitlist control group receives similar long-
term benefits to the immediate group; and (d) determine tool 
utilization and outcomes under two different prompt types: 
low-intensity (automated email reminder) or high-intensity 
(telephone and email). The study hypothesis is that caregiv-
ers in the initial treatment group will report short- and long-
term reduced distress, improved confidence and fewer BPSD 
compared to the waitlist group at 1 and 3 months. Also 
hypothesized is that the waitlist group will report similar 
benefits at 6 months as the initial treatment group after using 
WeCareAdvisor (study months 3 to 6). Finally, it is expected 
that both high-intensity and low-intensity prompt groups 
will derive similar benefits. Understanding effectiveness 
and intensity of prompting has important implications for 
advancing a commercialization and implementation strategy.

General Procedures

For caregivers contacting the research team with interest in 
the study trial, procedures will be explained and if interested, 
they will participate in a brief telephone screen to determine 
eligibility. Caregivers who are eligible and willing to par-
ticipate will be scheduled for a baseline telephone interview 
within 2 weeks. After completing the interview, a second 
research staff member (trainer) will randomize the car-
egiver and contact them to indicate group allocation (initial 
treatment or 3-month waitlist control) and their prompting 
condition (telephone plus email, or email only). The trainer 
will also instruct the caregiver to download the tool onto 
their preferred internet-capable device (computer, tablet, or 
smartphone), provide an orientation to WeCareAdvisor, and 
walk the caregiver through the DICE approach (described 
below) for a behavioral symptom they seek to address. Car-
egivers assigned to the waitlist condition will be informed 
of next steps and will not be granted access to the tool until 
3 months later.

All caregivers will receive 1- and 3-month follow-up 
interviews by interviewers masked to their group alloca-
tion. At the conclusion of 3 months, the initial treatment 
group will be encouraged to continue to use WeCareAdvisor, 
but they will not receive further prompt reminders. For the 
waitlist group, the trainer will contact them following their 
3-month interview and provide instructions in tool use. All 
caregivers will be reassessed at 6 months by interviewers 
who will be aware that caregivers had access to WeCareAd-
visor but not their group assignment or prompting condition. 
Caregivers will be offered a $15 gift card for each completed 
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Fig. 1   Study design for efficacy trial
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interview (a total of $60 in gift cards for completion of 4 
interviews) and materials about dementia/behaviors will be 
shared as caregivers will not have access to the tool at the 
conclusion of their study participation.

Initial Treatment Group

Following the baseline interview, caregivers assigned to 
the initial treatment condition will receive (1) access to the 
online platform, (2) optional email account setup for those 
without prior email access, (3) an orientation to WeCar-
eAdvisor involving initial set up and practice using one 
DICE session, and (4) a brief video explaining tool use. 
Caregivers will be guided through accessing the platform, 
creating an account and completing a brief set of back-
ground questions to inform identification of a peer tool 
navigator which provides written instructions, examples, 
and if the caregiver chooses, audio instructions. Trainers 
will guide caregivers through the questions posed by the 
tool and help caregivers identify the first behavioral symp-
tom they seek to address through the DICE approach. Then, 
the trainer will help caregivers complete one DICE session 
(describe behavior, investigate potential contributors, and 
create tailored strategies—the WeCareAdvisor Prescrip-
tion). The trainer will encourage caregivers to try strategies 
and then use the tool to evaluate whether they were effec-
tive in managing the targeted behavior. Also, caregivers 
will be shown how to access other tool components.

For those randomized to receive telephone and email 
reminders (n = 81), trainers will contact caregivers once 
a week for the first month, and every other week between 
months 1 and 3 (total telephone contact from baseline to 
3 months = 8 calls). Prior to calls, interviewers will examine 
the online dashboard to determine if caregivers are using 
the tool and if so, which components. Using a guided script 
(developed in our pilot), interviewers will remind caregivers 
to use the tool and complete weekly online symptom track-
ing measures, troubleshoot technical difficulties, and ask 
if caregivers have specific questions about their DICE ses-
sions. The content of calls will be confined to tool use versus 
addressing clinical questions, or providing referrals, educa-
tion, or psychosocial support. It is anticipated that each call 
will be approximately 10 min. This group will also receive 
email reminders once weekly (12 total) which prompts tool 
use. Then, between 3 and 6 months, participants randomized 
to this group will not receive any telephone or email remind-
ers to evaluate if a “habit” has been formed such that tool use 
is sustained and independent of reminders. Based on pilot 
data, it is anticipated that the tool will be used about twice 
weekly during the trial.

The initial treatment group assigned to receive email 
reminders only (n = 82) will be prompted by a weekly email 
to use the tool between baseline and 3 months (12 total). As 

with the telephone prompts, email prompts will encourage 
caregivers to interact with the tool to address new behavio-
ral events and to assess and manage previous or on-going 
BPSD. Between 3 and 6 months, this group will not receive 
email reminders. This will enable researchers to evaluate 
whether caregivers need ongoing personal prompts to use 
the tool, whether automated emails are sufficient prompts, 
and whether from 3 to 6 months a habit is formed such that 
the prompt type is not necessary.

WeCareAdvisor is the first online tool to operationalize 
DICE by posing a series of tested questions for each of its 
steps that caregivers can quickly complete and which lead 
to the generation of a customized treatment plan. For the 
Create step, > 1000 strategies were identified from previous 
clinical trials and literature reviews. Strategies were then 
matched (“tagged”) to different constellations of behaviors, 
caregiver, and PLWD-contexts and conditions. For exam-
ple, sudden onset of agitated-type behavior is linked to the 
strategy of seeking medical help to evaluate medications, 
pain, and/or detection of underlying infection. This tailor-
ing, unique to WeCareAdvisor, involves a process by which 
information about a person shared by the caregiver shapes 
content and format of messages provided in what is referred 
to as the “WeCareAdvisor Prescription.” Tailoring is shown 
in previous studies to improve outcomes for people with 
chronic illnesses (Enderlin et al., 2007). Caregivers can gen-
erate a customized WeCareAdvisor Prescription by engaging 
in the DICE approach, or alternately, caregivers can examine 
all > 1000 strategies listed in the Caregiver Survival Guide 
section of the tool (Kales et al., 2018) (Table 1).

Waitlist Control Group

Participants randomized to the waitlist control group will 
receive access to the tool at the conclusion of their 3-month 
interview. Similar to the above, those assigned to telephone 
plus email prompts will receive 8 calls and 12 weekly emails 
during months 3–6; those assigned to receive only email 
prompts will receive 12 email reminders in that same time 
period. For all participants, regardless of whether they are 
in the initial treatment group or the waitlist control group, 
at the 6-month interview, trainers will instruct caregivers to 
remove the tool from their devices.

Developing Habits to Use WeCareAdvisor

The WeCareAdvisor is designed as an aid to help caregiv-
ers address unmet needs on demand for disease educa-
tion and knowledge about strategies to manage BPSD. Of 
importance is understanding whether use of WeCareAdvi-
sor becomes part of the caregiver’s tool kit for manag-
ing dementia or a “habit” such that caregivers integrate 
tool use as part of their care routines. A habit is formally 
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defined as an automatic response (requiring little thought) 
formed through repetitive actions (Kaushal & Rhodes, 
2015; Lally et al., 2010; Stawarz et al., 2015). Habits are 
acquired through incremental strengthening association 

between a situation (cue, e.g., symptom) and an action 
(e.g., using DICE or other tool components) (Lally et al., 
2010). Event-based cues such as receiving reminders 
have been shown to be effective in aiding habit formation 

Table 1   Hypothetical case example of DICE approach and tailoring strategies

Medical recommendations:
Please review your mother’s pain treatment with her 
doctor. Physical therapy or heat therapy may be helpful to 
decrease her pain and stiffness.

WeCareAdvisor Action WeCareAdvisor Prompt/Answer/Tailored Message
Patti is asked to indicate which behaviors are occurring 
with her mother

Patti chooses:   Agitation or aggression (person is stubborn and resistive 
to help from others   or strikes out at others or things)

WCA then prompts Patti to answer multiple choice
questions, derived from the DICE Approach regarding
behavior of the person with dementia, the environment 
and herself as the caregiver.

EXAMPLES OF QUESTIONS: Q: Please tell us how frequently this 
behavior is occurring A: Rarely (less than once a week), Sometimes (about 
once per week), Often (several times per week), Very Often (once or more 
per day or continuously present

Q: Please rate how severe the behavior is. By severe we mean is the 
behavior extremely unpleasant to the person with dementia. A: Mild, 
Moderate or Severe.

Detailed questions with detailed options for multiple choice answers are 
continued through the Describe, Investigate, Create and Evaluate sections 
of WCA.

A list of possible symptoms is provided to help rule out 
potential precipitating factors

Any new medications in the last week? No; Pain? Yes (choice list of 
possible pain sources and areas); Dehydration? No; Constipation? No; 
Possible urinary tract infection? No

A list of possible conditions is provided to help rule out 
potential precipitating factors

Is the environment too cold? No; Is the environment cluttered with lots of 
different objects? No; Do you use open ended questions? No

A WeCareAdvisor Prescription is generated from Patti’s 
information that contains recommended strategies in 
three categories: medical, environmental and taking care 
of self as caregiver

Patti’s answers indicate that arthritis and pain may be 
contributing to the behavior

Patti tries strategies and is queried about whether they 
addressed the behavior

Which strategies did you try and did they work? (Check all that apply)    
Test bath water temperature; Not sure     Bathe in quiet/private room; 

Yes

Environmental
recommendations:
It may help to create a 
soothing environment for 
bathing. Please pick the 
strategies you would like to try: 

Test bath water 
temperature to be sure it is 
not too hot/cold
Bathe your mother in a 
quiet and private space 
Do not hurry and move 
slowly through bathing 
steps
Let your mother know what 
you are going to do next so 

Take care of self:
Bathing may be a 
stressful situation for 
you. Practice deep 
breathing or a relaxation 
technique before bathing 
your mother
Remember you are doing 
a great job and 
caregiving is hard work

DE
SC
RI
BE

IN
VE

ST
IG
AT

E
CR

EA
TE

If “yes” – strategies were effective, WCA messages to 
continue monitoring and reassess for this and new 
behaviors

It is good that these ideas helped you and your mother. For the rest of this 
week, pay close attention to what happens during bathing. Notice your 
mother’s reactions and record it in the WCA note section. You can also try 
other bathing suggestions

If “no” – Patti is prompted as to whether she would like to 
try different strategies, and if recommendations were 
implemented appropriately 

Patti is encouraged to determine why strategies did not work and is 
prompted as to whether she wants to work on another behavior or if she 
wants to see more strategies for this behavior. Patti is reminded to refer to 
the Caregiver Survival Guide to learn more about dementia and behaviors 
and other possible strategies. 

EV
AL
UA

TE
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(Stawarz et al., 2015). When desired behaviors are incor-
porated into a situation in which salient cues occur, hab-
its are more likely to form. Another element promoting 
habit formation is making the desired behavior (tool use) 
easy to learn and receiving self-satisfaction (behaviors are 
managed) and the support and encouragement from oth-
ers (reminders to use tool; daily care tips). Although it is 
unclear as to the length of time needed to form a habit, 
some studies suggest habit formation may take a median 
of 66 days (Kaushal & Rhodes, 2015). Early repetitions of 
the desired behavior have been shown to result in larger 
increases in automaticity (Brouwer et al., 2011; Enderlin 
et al., 2007; McClure et al., 2013). As such, this trial will 
evaluate whether different communications varying in 
intensity (high-touch through weekly telephone plus email 
vs. low-touch through automated weekly email reminders 
only) increase tool utilization. Both approaches have been 
shown to increase the number of logins and repeat visits to 
websites in other studies. Our proposed study design will 
enable researchers to determine the extent to which each 
form of contact contributes to outcomes.

Data Collection

Data will be collected via telephone at each testing occasion: 
screen, baseline, 1-, 3-, and 6-month interviews. Caregiv-
ers can also choose to complete assessments in one phone 
interview (up to 90 min) or in segments over a 2-week time-
frame. The baseline interview involves self-reported data 
about the caregiver’s health and wellbeing and caregiver-
reported information on PLWD’s health, daily functional 
status and care needs, and behavioral symptom profile. 
Follow-up interviews at 1, 3, and 6 months collect primary 
outcome data.

Additionally, the WeCareAdvisor dashboard will capture 
the frequency of caregiver logins and use of individual com-
ponents (DICE steps, Caregiver Survival Guide, daily tips, 
stress ratings).

Finally, following study completion, a study team mem-
ber other than the interviewer or trainer will conduct a 
15-min telephone survey to assess the caregiver’s experience 
as a study participant and using WeCareAdvisor.

Randomization

Randomization will be stratified by relationship of caregiver 
(spouse/non-spouse) to PLWD to ensure group balance. 
Within each stratum, investigators will use a permuted block 
design to control for possible changes over time in partici-
pant mix and eliminate selection biases. Participants will 
be randomized as though the design were a 2 × 2 factorial, 
with caregivers randomized to one of four groups: treatment/

high-intensity prompt, treatment/low-intensity prompt, wait-
list control/high-intensity prompt, and waitlist control/low-
intensity prompt.

Power Analysis

Sample size has been calculated based on the following 
assumptions: (a) three primary outcomes at 3 months (car-
egiver distress with behaviors, caregiver confidence manag-
ing BPSD, and frequency/severity of BPSD), (b) treatment 
effect sizes for outcomes from the pilot and other nonphar-
macologic trials (effect sizes for baseline adjusted changes 
are 0.35 for behavioral symptoms; 0.68 for caregiver dis-
tress; and 0.91 for caregiver confidence), (c) ability to detect 
a near medium effect size of 0.40 (moderate, nontrivial 
effect) similar to that observed in the pilot for BPSD, (d) a 
type I error rate of 0.017 (Bonferroni correction), (e) 80% 
power, and (f) 1:1 randomization. Based on these assump-
tions, 260 caregivers are needed (130 per group) to attain 
80% power using a two-sample t-test with a two-sided com-
parison of the two treatment groups on the main trial end-
point at 3 months. As a 20% attrition rate is anticipated by 
3 months based on previous trials, the study will enroll 326 
caregivers. Power for comparing prompt intensity is similar. 
Sample size calculations for exploratory analyses have not 
been conducted, but sufficient power is available to support 
these analyses as they are across the entire study sample. 
For mediation analyses, a sample size of over 200 is suf-
ficient to detect statistical mediation with 80% power using 
the Sobel method as long as both legs of the mediated effect 
have standardized effect sizes of at least 0.26, considered 
halfway between “small” and “medium” effect sizes.

Data Analysis

Data from all caregivers randomized to the initial treat-
ment group will be part of the primary analyses regardless 
of actual engagement level with the tool (intention to treat 
(ITT) analysis), so that each caregiver will be included in 
the analysis in the group to which they are randomized. A 
repeated measures analysis of variance (ANOVA) will be 
used to assess differences over time, with the primary test 
that of the interaction between treatment group and time. 
Covariates of interest might include comorbidities, number/
type of medications of persons living with dementia, car-
egiver relationship, gender of persons living with dementia, 
and caregiver although we anticipate that randomization will 
balance the factors across groups, eliminating the need to 
include them in the analysis. Further, all models will adjust 
for relationship of caregiver to person living with dementia 
(stratification variable). Repeated measures ANOVA pro-
vides unbiased estimates of intervention effects given that 
the data are missing at random. However, should the degree 
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of missing data be large, multiple imputation models will 
be used in which missingness is modeled as a function of 
covariates, to impute missing outcomes.

Utilization patterns and predictors of use of WeCareAdvi-
sor will also be assessed. Dashboard data will be examined 
to determine the number of completed DICE sessions from 
baseline to 3 months and from 3 to 6 months. Effects of 
high- and low-intensity prompts on the three primary out-
comes from baseline to 3 months will be compared using a 
similar repeated measures ANOVA model to that described 
above, now including the prompt level intensity in the 
model, averaging over group to combine the first 3 months 
in the treatment group with the second 3 months in the con-
trol (their active period). Analyses of predictors of utiliza-
tion are important to identify to understand which caregivers 
are most likely to use the tool and DICE steps, and to help 
modify the platform for those who may not use the tool.

Exploratory analyses will evaluate the impact of WeCar-
eAdvisor on psychotropic medication use, functional 
dependence, and other outcomes of interest. Possible inter-
vention moderator effects by caregiver gender, race (non-
white/white), and relationship (spouse/nonspouse) will be 
examined. Mediation modeling will be conducted using 
structural equation modeling techniques to determine what 
proportion of WeCareAdvisor’s impact on primary outcomes 
can be explained by its impact on change in theoretically 
derived mediating variables (self-efficacy, readiness). Meth-
ods for testing intervention effects in the context of rand-
omized trials with multiple waves of mediator and outcome 
data will be implemented.

Impact of COVID‑19 on Trial Design

Although aims, hypotheses, outcomes, and other basic study 
design features remain intact, COVID-19 has necessitated 
critical modifications summarized in Table 2.

The most significant modification involves expanding the 
functionality of the WeCareAdvisor platform from operating 
only on a grant-issued iPad to being accessible through any 
caregiver owned device (smartphone, tablet, or computer). 
This, along with greater acceptability of use of telephone 
for health-care-related issues, has opened up the opportu-
nity to expand recruitment from the Philadelphia region and 
in-person home-based interviews to a national recruitment 
strategy and use telephone interviewing.

Thus, another major modification concerns the recruit-
ment strategies that will be deployed to enroll 326 caregiv-
ers. The original trial targeted a regional area and intended 
to use as its primary strategy direct mail inviting study 
participation that would be issued by local community-
based agencies to their constituents. The strategies now 
will be national in scope, and an attempt will be made to 

assure representation across 10 regions (as designated by 
the US Department of Health and Human Services). These 
strategies include (a) applying Geographic Information 
System (GIS) technology to identify neighborhoods with 
older adults and ensure representation across sex, race, 
income, and education; (b) collaborating with aging ser-
vice providers, community development centers, federally 
qualified health centers, and culturally specific organiza-
tions; (c) utilizing national and culturally specific clinical 
research registries; (d) writing letters to nationally syndi-
cated advice columns; (e) leveraging professional contacts 
and national networks; (f) social media posts; and (g) ask-
ing participants to share information with other caregivers 
in their social circles. Additionally, a list of key service 
providers, community development centers, federally qual-
ified health centers, and culturally specific organizations 
serving caregivers, older adults, and/or people living with 
dementia across the ten regions and will be mapped onto 
census tracts across the country using GIS technology to 
help prioritize and stage recruitment efforts.

Eligibility

Eligibility criteria for this trial have not significantly 
changed from the original trial. Although people living 
with dementia will not be enrolled in this trial, eligibil-
ity criteria concern both the person living with dementia 
and the caregiver. Criteria concerning people living with 
dementia as reported by the caregiver include (a) diagnosis 
of dementia; (b) one or more dementia-related behaviors 
that is distressing or challenging to the caregiver; (c) if 
prescribed, on a stable dose (≥ 60 days) of antidementia or 
psychotropic medications; (d) responsive to surroundings 
and simple commands; and (e) scores 2 or higher on the 
AD8 cognitive screening test. As to the latter, this brief, 
caregiver-reported measure identifies changes in memory, 
new learning, financial management, and judgment over 
a period of several years (Galvin et al., 2005). A score of 
2 or higher reflects probable cognitive impairment and is 
used as a cutoff for this study.

Criteria concerning caregivers include (a) being the pri-
mary caregiver for at least 6 months; (b) age 21 years or 
older; (c) no plans to place the person living with dementia 
in long-term care for the next 6 months; (d) has no visual 
or hearing impairments that limit ability to use the WeCar-
eAdvisor or be interviewed; (e) has internet access and 
facileness in using a smartphone, tablet, or computer; and 
(f) is not participating in other studies to evaluate a sup-
portive or education intervention. Both the person living 
with dementia and/or caregiver also must not have been 
hospitalized three or more times over the past year, have 
a terminal disease, or be in active treatment for cancer.
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Discussion

WeCareAdvisor addresses a critical public health priority 
to support family caregivers in managing BPSD, a com-
mon dementia-related clinical symptom with significant 
negative impacts. With COVID-19, the need to manage 
BPSD has been exacerbated by having to stay at home, 
practice social distancing, mask wearing, limited access 
to supportive services, social isolation, and disruption of 
daily routines.

WeCareAdvisor provides an evidence-informed, 
innovative, nonpharmacological option for caregivers. 
Training in use of the tool is minimally burdensome; it 
delivers on demand vetted disease education and through 
its interactive online platform, generates strategies spe-
cific to the circumstances detailed by caregivers. This 
Phase III efficacy trial will evaluate whether use of the 
WeCareAdvisor lowers caregiver stress and increases 
their confidence and the effects of different types of 
reminders or prompts on tool use and outcomes. Under-
standing if caregivers require prompts and if so what 
type, is an underexplored area of research in technol-
ogy use and one of the unique contributions of this trial 
that can directly inform dissemination, scaling, and 
commercialization.

Evidence suggests that providing knowledge and skills 
to caregivers via web-based online formats is effective 
(Hattink et al., 2015; Kwok et al., 2014; Lorig et al., 
2012). By enabling families to access WeCareAdvisor via 
smart phone technology may also address the persistent 
disparity in access to broadband internet between African 
American and White caregivers and families with limited 
resources (Anderson, 2015; Smith, 2015; Ryan, 2017).

This study protocol is innovative in important ways. 
First, an online interactive program to help families manage 
one of the most stressful symptoms of dementia (BPSD) 
has not been systematically developed or tested previously 
nationally. Second, WeCareAdvisor has noteworthy and 
novel features. It is the first to be grounded in a concep-
tual model for understanding the etiology and phenotype 
of BPSD. It is the first to operationalize an algorithmic 
approach to tailor strategies to symptom presentation. The 
tool can be used by caregivers of persons with any dis-
ease etiology and stage and behavioral presentation, mak-
ing it relevant to all families and with disease progression. 
It does not require caregivers, who are typically pressed 
for time, to complete training sessions over the course of 
weeks or months as in individual or group interventions 
to learn behavioral management strategies (Werner et al., 
2017). Additionally, caregivers can use the tool and navi-
gate through any of its components based on their prefer-
ence, need, and time, putting caregivers in control. Third, 

as an online tool, a health professional is not needed for 
its use. Thus, its cost would be minimal and the potential 
for dissemination, scalability, and reach is high. Fourth, 
the study design is innovative in its dual focus on tool 
efficacy and utilization. Finally, COVID-19 presents a 
unique opportunity to enhance design features although 
study aims, hypotheses, randomization, and group alloca-
tion remain intact. The changes in design, while initially 
challenging, affords important opportunities to test WeCar-
eAdvisor with a national sample of family caregivers that 
is more diverse geographically, racially, and ethnically. 
The enhanced design features will yield new knowledge 
concerning tool efficacy on key outcomes of importance 
to families, and whether prompting strategies are needed 
to reinforce continuous tool use, as well as whether certain 
caregivers benefit more than others. These study findings 
will be essential to future dissemination efforts of WeCar-
eAdvisor and guide a pathway towards commercialization.

In conclusion, lessons learned from this trial about effi- 
cacy, adoption, and utilization may shorten the time frame  
of the classic 17-plus year gap from idea inception to wide- 
spread use of evidence and need for a translational phase that 
adopts the tool for implementation by health care systems (Gitlin 
& Czaja, 2016; Institute of Medicine, 2013; Hodgson & Gitlin, 
2021). Moreover, the study design enables an evaluation of best 
practices for designing national recruitment strategies to enroll 
caregivers of people living with dementia, setting the stage for 
widespread dissemination and commercialization opportunities.
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