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Abstract

Aims.—We aim to establish the feasibility and acceptability of the Tele-STELLA (Support via 

Telehealth: Living and Learning with Advancing Alzheimer’s Disease and Related Dementias) 

intervention. We will also assess the efficacy of the intervention in reducing the frequency of 

behavioral symptoms of dementia as well as family Care Partner reactivity to the symptoms.

Design.—This is a multi-component, quasi-experimental study that focuses on facilitating 

effective management of behavioral symptoms that occur in the later stages of dementia.

Methods.—Family Care Partners (n=124) for persons with Alzheimer’s disease will participate 

in two eight-week videoconferencing components which address behavioral symptoms--in both 

the persons with Alzheimer’s disease and their Care Partners. In the first component (“Nova”) 

Care Partners work with one nurse for an hour/week for four weeks, then they join a small group 

for another four weeks. In the second component (“Constellation”) Care Partners work in a larger 

group to hone skills and knit supportive relationships. Behavioral symptom frequency, and Care 

Partner reactivity to the behaviors, will be measured prior to, during, and after the intervention. 

The study is funded by the United States National Institute on Aging (R01AG067546); funding 

was initiated February, 2021.

Discussion.—Tele-STELLA fills a gap in current videoconference-based psychoeducational 

interventions in that it offers real-time interaction with nurses and peers. The intervention was 
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designed with feedback by pilot participants. This study will assess Tele-STELLA in its current, 

novel format, thus preparing it for a larger, future randomized controlled trial.

Impact.—Tele-STELLA addresses symptoms that occur in the later stages of dementia, providing 

families with tools to facilitate effective behavioral management. Because Tele-STELLA is 

implemented via videoconferencing, it targets Care Partners who face barriers to support, such 

as cost and transportation.

Trial Registration.—This trial is registered with ClinicalTrials.gov (#NCT04627662).
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INTRODUCTION

Caring for a family member with dementia is a complex social, psychological and physical 

experience that can have both positive and negative consequences. Adults who care for 

a family member with Alzheimer’s disease and related dementias (ADRD) may find a 

sense of meaning, opportunity, and power in their evolving role, but they may also find 

caregiving burdensome. This burden is associated with the behavioral symptoms, such as 

agitation, pacing, and depression, that most people with ADRD experience along the disease 

trajectory. These symptoms are distressing for the person with ADRD, as well as their Care 

Partners, who also experience behavioral symptoms, such as depression, anxiety, and grief 

(Kales et al., 2015; Kolanowski et al., 2017; Lindauer & Harvath, 2014, 2015; Ornstein & 

Gaugler, 2012).

Interventions that reduce psychological burden are available to support many family 

members who care for those with ADRD (referred to here as “Care Partners”) in the United 

States and around the world (Alzheimer’s Association, 2020; Chien et al., 2011; Selwood 

et al., 2007), but access to them is limited by several factors, including geographic distance, 

financial resources, and stigma (Herrmann et al., 2018; Karlin et al., 1999). Technological 

strategies are needed reduce barriers to support the families of the 50 million people around 

the world with dementia (Alzheimer’s Disease International, 2019).

In the last decade, nurse scientists have met this challenge by incorporating internet-based 

videoconferencing technology into caregiver interventions, making them more accessible 

for families living with ADRD (Hepburn et al., 2021; Hopwood et al., 2018; Lindauer 

et al., 2018; Lindauer et al., 2019). These interventions combine nursing expertise with 

person-centered foci, resulting in interventions that improve caregiver well-being.

More broadly, interventions designed by allied health scientists have small to moderate 

effects on reducing Care Partner burden and depression and good user acceptance (Boots 

et al., 2014; Hopwood et al., 2018). However, despite evidence that Care Partners prefer 

individualized interventions with real-time counselors, most telehealth interventions are 

group-based, asynchronous, and not tailored to stages of disease (Hopwood et al., 2018).
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To address the need for personalized, synchronous educational interventions for families 

caring for those in moderate to late-stage dementia, we designed Tele-STELLA (Support 

via Telehealth: Living and Learning with Advancing Alzheimer’s Disease and Related 

Dementias). Tele-STELLA uses videoconferencing to connect Care Partners with nurse 

interventionists who guide them in individualized strategies to reduce the impact of 

upsetting behavioral symptoms of ADRD on the family (Lindauer et al., 2018; Lindauer 

et al., 2019; Teri et al., 2005). While our work on telehealth-based support began in 2016, 

the COVID-19 pandemic has accelerated acceptance of this mode of intervention. Here we 

discuss our protocol which has been designed with input from Care Partners.

BACKGROUND

Tele-STELLA evolved from the established intervention, Staff Training in Assisted-Living 

Residences-Caregivers (STAR-C). The original intervention employs interventionists who 

meet with Care Partners, in person, one-to-one, in their own homes to provide instruction 

in an analysis-based approach to behavior modification. STAR-C has been tested in the 

community setting and found to be effective (Teri et al., 2005). However, sustainability of 

STAR-C can be challenging due to the cost and geographic distance (McCurry et al., 2017).

To address access and cost barriers, we designed and tested two telehealth versions 

of the STAR-C intervention. Both mirrored STAR-C in that Care Partners met with 

interventionists one-to-one for eight weeks to address behavioral symptoms; however, unlike 

the original STAR-C intervention (Teri et al., 2005), the pilot versions were conducted 

via videoconferencing. Pilot testing found that the telehealth interventions were acceptable 

to Care Partners and preferred over a potential in-home intervention. We found that 

frequency of behavioral symptoms, and Care Partner reactivity to the symptoms, improved 

significantly (Lindauer et al., 2018; Lindauer et al., 2019).

In post-intervention focus groups, Care Partners revealed that they liked the one-to-one 

format, but felt abandoned at the conclusion of the pilot interventions. The early versions of 

the Tele-STELLA intervention did not include meaningful opportunities for Care Partners to 

interact with each other post-intervention (Lindauer et al., 2018; Lindauer et al., 2019).

Early versions of the Tele-STELLA intervention were acceptable to Care Partners, 

but we did face technological barriers. Limited broadband access impeded use of the 

videoconferencing mode for some. And, like others, we found that telehealth use was a 

cultural shift for our participants, requiring much support and coaching (Foster & Sethares, 

2014).

The pilot work informed the revision of the intervention to include one-to-one and multiple 

group sessions. In its current form, Tele-STELLA is a multi-component intervention that 

is designed for families living in the later stages of dementia, where behavioral symptoms 

can be more prominent (Kolanowski et al., 2017). Tele-STELLA begins with one-to-one 

sessions with each Care Partner and nurse interventionist (“Guide”), then links Care Partners 

to each other in a meaningful way to sustain support post intervention.
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THE STUDY

Aims

The first aim of this study is to establish the feasibility and acceptability of Tele-STELLA. 

We will assess the feasibility of implementing Tele-STELLA across three sites, test the 

acceptability of the intervention, and evaluate the fidelity of intervention to the protocol.

The second aim is to test the efficacy of Tele-STELLA in reducing the frequency of 

behavioral and psychological symptoms of dementia and Care Partner reactivity to them. 

We hypothesize that Care Partners who complete the Tele-STELLA intervention will report 

a significant reduction in the frequency of behavioral symptoms and their reactivity to the 

symptoms.

Regulatory

Aligning with the United States’ National Institutes of Health’s (NIH) multi-site, single 

Institutional Review Board (IRB) policy (National Institutes of Health, 2016, June 21), a 

single IRB was used to review Tele-STELLA (WCG-IRB Protocol # 20210754). A Data 

Safety Monitoring Plan is in place to oversee the safe conduct of the study. A physician with 

dementia expertise is the Safety Officer.

Design

Tele-STELLA is a prospective, quasi-experimental clinical trial (ClinicalTrials.gov 

#NCT04627662). Care Partners for people with dementia will receive the Tele-STELLA 

intervention to facilitate effective management of behavioral symptoms of ADRD. Detailed 

study characteristics are outlined in Table 1(Gaugler et al., 2020).

Tele-STELLA employs a person-centered perspective that is grounded in nursing’s tradition 

of holistic care. Kales’ et al. framework indicates behavioral symptoms arise from unmet 

needs, overburdened Care Partners and environmental factors, all within the context of 

cultural background and beliefs (Kales et al., 2015). Behavioral symptoms are bidirectional 

in that the behaviors of the person with ADRD affect the Care Partner’s behaviors and vice 

versa (Isik et al., 2018; Kolanowski et al., 2017).

Tele-STELLA will be implemented in three US states: Oregon, Kentucky and Georgia. The 

primary site is the Layton Aging and Alzheimer’s Disease Center (aka, Oregon Alzheimer’s 

Disease Research Center, OADRC) located at Oregon Health & Science University (OHSU). 

All study activities (e.g., consenting, intervention, data collection) will be managed by this 

site. Teams at the Alzheimer’s Disease Research Centers (ADRCs) at the University of 

Kentucky (UK) and Emory University (Emory) will recruit and pre-screen participants from 

their respective states. All study activities will occur via phone, videoconferencing, mail, 

email and/or text. There will be no in-person visits.

Participants.—A power analysis revealed we will need 124 Care Partners to find a 

significant difference on the reactivity portion of the Revised Memory and Behavior 

Problems Checklist (RMBPC) (Teri et al., 1992). With 124 participants, we’ll have 90% 

power to detect a 2-point reduction in Care Partner reactivity over the Tele-STELLA 
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intervention period, using multiple comparison adjusted p-value of p=0.016 (0.05/3). To 

allow for 20% attrition, we aim to enroll 150 Care Partners. We will also enroll the 150 Care 

Recipients of the Care Partners, but will not collect data from them. We will collect data 

about them from the Care Partners.

We will recruit participants from the catchment areas of the three ADRCs. These three 

sites were chosen due to their expertise in recruiting underrepresented families in ADRD 

research: rural, African American and sexual and gender minority (SGM) populations 

(Bardach et al., 2020; Kumar et al., 2020; Patterson et al., 2017).

The Tele-STELLA sample will be made up of participants who self-identify as a Care 

Partner for a family member or close friend with moderate to severe ADRD. Care Partners 

will be asked to choose the dementia stage that best aligns with their Care Recipient’s 

current state (Box 1). Care Recipients will be enrolled with their Care Partners, but will not 

engage in any intervention activities.

Care Partners must provide care for the person with ADRD (e.g., assistance with activities 

of daily living, medication management, care oversight) for at least 4 hours/week. Due to 

the COVID-19 pandemic and other unforeseen circumstances, this care does not need to be 

in-person (Table 2). Care Partners experience burden regardless of the location of the person 

with ADRD, thus they do not have to live with them to be included in the study (Schulz et 

al., 2004).

All Care Partners must be able to identify two or more distressing behavioral symptoms in 

their Care Recipient as described on the RMBPC (Teri et al., 1992).

Recruitment Methods.—Care Partners will be recruited from clinic sites, ADRC 

research cohorts, electronic registries, community advisory committees, advocacy 

organizations, faith communities and social media advertisements.

The RAs at the three ADRCs will deploy screening questions (Box 2), via electronic link 

or RA contact, to interested Care Partners. If individuals pass the pre-screen, the OADRC 

team will complete the full screen with potential participants, and if eligible, proceed with 

the consent procedures. We will track our recruitment and consent rates using the modified 

CONSORT diagram (Figure 1) (Guthrie & Bogue, 2015).

Consent.—The OADRC team will consent participants (the Care Partners and the persons 

with dementia) by phone or videoconferencing, following ethical practices to ensure 

understanding and authentic consent. The person with ADRD will not partake in the 

Tele-STELLA intervention, but we will collect and analyze data collected about them. Our 

previous experience has taught us that the person with ADRD may enter the room of the 

Care Partner during Tele-STELLA sessions and inadvertently appear in the videorecordings. 

Thus, we will seek the consent of the person with ADRD or their legally authorized 

representative to participate in this study.

Procedures.—Care Partners will complete the two components of Tele-STELLA: Nova 

and Constellation (Figures 2 and 3). All sessions will be conducted via synchronous 
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videoconferencing with “Guides,” nurses and allied health professionals with experience in 

caring for older adults and those with dementia. Each component (Nova and Constellation) 

is made up of weekly one-hour sessions over eight weeks. The Nova component is designed 

to introduce Care Partners to Tele-STELLA, first in a one-to-one format, then in small 

groups. The Constellation component is the same intervention, but provided at a group level, 

after Nova. The Tele-STELLA Handbook, provided to Care Partners, contains lessons and 

space for notes (A. Lindauer, Tran, L., Tarter, R., McAteer, P., 2021). The Guide Manual 

provides guidance for the nurse interventionists (A. Lindauer, Tarter, R., 2021).

The Nova component.: In the first four weeks of Nova, one Care Partner will meet with 

one Guide via synchronous videoconferencing (Figure 2). The one-to-one sessions orient 

the Care Partners to the learning environment, allow for mutual trust to develop between 

the Care Partners and Guide, and give Care Partners the authority to select the behavioral 

symptoms they want to address (Knowles, 2005).

During the first Nova session the Care Partners and Guides will document the behaviors 

the Care Partners want to work on while in Nova. Then the Care Partners will learn the 

Tele-STELLA ABC approach, which focuses on describing the behavior in detail, then 

identifying the activators and consequences of the behavior. With a deeper understanding of 

the behavior, Care Partners can develop strategies to prevent or modify it (Beck, 2011). After 

the Care Partners work on the behavioral symptoms of their Care Recipients, they will be 

asked to consider and address their own behavioral symptoms (e.g., depression, pre-death 

grief (Lindauer & Harvath, 2014)).

At Week 5, after the 4-week induction period, up to five Care Partners will join one Guide, 

via videoconferencing, for the remaining four weeks in Nova (Figure 2). In these small 

group sessions the Guide presents didactic information on pleasant events (Teri & Logsdon, 

1991), affective symptoms associated with providing care, and Care Partner coping. Care 

Partners will be encouraged to share their stories about their experiences, their ABC plans, 

and their successes and challenges.

The Constellation component.: After completing the Nova component, Care Partners will 

join the Tele-STELLA Constellation via synchronous videoconferencing (Figure 3). Up to 

20 Care Partners will meet as a group with up to three Tele-STELLA Guides for one-hour, 

weekly sessions for eight weeks to review and discuss the key lessons of Tele-STELLA. 

Any Care Partner who completes the Nova component can join a Constellation. Up to four 

Constellations will be provided per year. Care Partners can join any Constellation, but they 

need to start it within one year of starting Nova.

Similar to the ECHO model (Extension of Community Healthcare Outcomes) (Arora et 

al., 2010; Lindauer et al., 2020), each Constellation session starts with a brief didactic 

lesson presented by the Guides (the “hub”) for the Care Partners in the “spokes” (Figure 3). 

Following the lessons, Care Partners will share their stories about their family’s experience 

with ADRD and the Tele-STELLA ABC approach.
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Accommodations.: We anticipate barriers to successful scheduling and will make the 

following accommodations:

• Allow up to two weeks break between Nova session #4 (one-to-one) and #5 

(small group).

• Care Partners can delay joining a Constellation for up to a year after starting 

Nova.

• Care Partners can skip up to 2 Nova sessions and 2 Constellation sessions and 

still remain in the study.

• If there are more Care Partners than available Guides, the Care Partners may 

have to wait to join the Nova component.

These accommodations are designed to mirror the “real life” experience of busy Care 

Partners, whose time demands may not perfectly align with study goals. The scheduling 

flexibility allows pragmatic implementation, but could impact our ability to standardize 

study conditions. To address inconsistencies in timing, the analyses will incorporate 

information about the length of time between Nova and Constellation as well as the 

relationship between the number of sessions attended and the outcome scores on the 

RMBPC (Teri et al., 1992).

Focus groups.: Any Care Partner who signed a consent, whether or not they participated 

in the intervention, can participate in a focus group. Focus group leaders--nurses with 

focus group experience--will facilitate discussion about the Care Partners’ experiences with, 

or barriers to, Tele-STELLA participation. The focus groups will be videorecorded and 

transcribed. Transcripts will be analyzed for themes of acceptability (Lindauer et al., 2018; 

Lindauer et al., 2019).

Fidelity Assessment

We will assess treatment fidelity for adherence to the study protocol, as well as Care 

Partner receipt of the Tele-STELLA intervention, using procedures tested in our second pilot 

(Lindauer et al., 2019; Onken et al., 2014). We will record Tele-STELLA sessions, and 

content experts will view approximately four videos per Guide per year. Feedback will be 

provided to the Guides, as needed, to improve treatment fidelity.

All of the above procedures will be implemented with the first cohort (up to 36 

Care Partners). We will assess enrollment processes, completion rates, acceptability and 

preliminary efficacy. Should findings indicate a need for substantial revisions, the study 

team will discuss the revisions and implement changes that align with the theoretical basis of 

the intervention (Kales et al., 2015). We will implement the revised Tele-STELLA until up 

124 Care Partners have completed the full intervention.

Data Collection

Demographic information will be collected upon enrollment. Care Recipient ADRD 

diagnosis, stage and diagnosis year will be documented. The main outcomes, behavioral 

symptom frequency and Care Partner reactivity, will be assessed with the 24-item RMBPC 
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(Teri et al., 1992). Tele-STELLA requires Care Partners to work on their specific family 

behavioral symptoms. The Care Partners will rate the frequency of the target behaviors 

specific to their family, and their reactivity to them, before and after the Nova and 

Constellation components.

Surveys with the study measures will be emailed to the Care Partners. The six “Planet” 

surveys and a weekly “Orbit” surveys (Table 3) were developed with the Oregon Roybal 

Center for CAre Support Translational Research Advantaged by Integrating Technology 

(ORCASTRAIT) (NIA P30 AG024978). The Planet surveys measure variables such as Care 

Partner depression, grief and care recipient behavioral frequency, and will be distributed 

six times during each Care Partner’s study engagement timeframe (Table 4). These surveys 

will take approximately 45 minutes to complete. The Orbit survey collects weekly data 

on caregiver physical and emotional strain, and out-of-pocket caregiving costs. It will take 

approximately 10–15 minutes to fill out. All surveys can be completed on smart phones, 

computers or tablets.

Technology

Tele-STELLA will be implemented using real-time videoconferencing via OHSU’s Webex 

system. This platform is secure as independently validated by OHSU’s information 

technology and legal departments.

Our previous pilot experience emphasized the need to retain a strong technical team to 

support the Guides and the Care Partners. Along with technical staff, the study employs 

one analyst to meet with each Care Partner prior to and during the intervention to test their 

videoconferencing capability and address connection problems.

Care Partners may use their own computers, tablets, or smartphones for this study. They 

will have a Webex link to access the study’s videoconferencing site. Care Partners who 

do not have a device to access the study, or adequate internet capability, may borrow a 

Chromebook (Google, 2021). The Chromebooks have a simplified user interface that allows 

access to the Tele-STELLA study only. Chromebooks will be managed by the technology 

team who has the capability to track the location of the Chromebooks and decommission 

them if they are lost (Dodge, 2019; Lindsey J, 2019; Nguyen, 2020). If all efforts to establish 

a videoconferencing link fail, Care Partners may access the Webex link via phone.

The Webex recording system will be used to record and store the Tele-STELLA sessions. 

OHSU Security Engineering department has agreed to ensure that this study’s policies and 

procedures meet strict Information Security Directives.

The Guides will connect with the Care Partners via the Webex system. Guides may complete 

the visit from their homes, offices, or other private locations. They will use headphones so 

that others in the Guides’ households will not overhear the sessions.

Study data will be collected and managed using Qualtrics (Qualtrics, 2021) and REDCap 

electronic data capture tools hosted at OHSU. REDCap (Research Electronic Data Capture) 

is a secure, web-based software platform designed to support data capture for research 

studies (Harris et al., 2019). Copies of data will be transferred to a secure OHSU server via 
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Application Programming Interface call. Other electronic data will be stored on a secure, 

password protected OHSU server. Access to data is restricted to study personnel with 

username/password authentication.

Data Analysis

For Aim 1 (feasibility and acceptability of Tele-STELLA), we will assess data from the 

surveys to characterize the sample, assess program acceptability, and measure treatment 

fidelity. For acceptability, we will analyze the Tele-STELLA Experience Survey (Lindauer et 

al., 2018; Lindauer et al., 2019) results using descriptive statistics.

A narrative analysis approach will be used to analyze the qualitative focus group data. 

The transcripts from the videorecordings will be examined to identify contextual features, 

themes of acceptance, or lack thereof (Kelly & Howie, 2007). These qualitative findings will 

be considered in relation to the quantitative data using a parallel mixed analysis approach 

(Teddlie & Tashakkori, 2009). This will be followed by an analysis that looks at areas of 

data convergence and divergence. We have used this approach in our pilots, which guided 

development of Tele-STELLA (Lindauer et al., 2018; Lindauer et al., 2019).

For the fidelity assessments, Cohen’s kappa coefficient will be used to calculate content 

expert inter-rater agreement, with the following coefficients: Almost perfect 0.81–1.00; 

Substantial 0.61–0.80; Moderate, 0.41–0.60, Fair 0.21–0.40; Slight/poor, <0.20 (Landis & 

Koch, 1977).

For Aim 2, to assess the efficacy of Tele-STELLA in reducing the frequency of behavioral 

symptoms and Care Partner reactivity to the symptoms, we will analyze pre/post changes 

on the RMBPC (Teri et al., 1992) before and after the Nova and Constellation components. 

Our hypothesis is that Care Partner reactivity to behavioral symptoms (RMBPC reactivity 

subscale score (Teri et al., 1992)) will be reduced (statistically significantly different from 

null) after Nova (Teri et al., 2005). We expect that the scores will be further reduced after 

Constellation sessions. Changes in RMBPC (Teri et al., 1992) reactivity subscale score 

at post Nova session (time 1) and post Constellation session (time 2) in relation to the 

reactivity subscale baseline score (time 0) will be examined using pre-post paired t-tests 

(Munro, 2005), using type-I error rate <=0.05 as a statistical significance.

We will then assess whether the above changes in the Care Partner reactivity subscale 

on the RMBPC (Teri et al., 1992) are associated with the following variables, controlling 

for age, sex, number of hours caregiving/week, rural status and education: a. number of 

Tele-STELLA sessions each Care Partner attended, b. the number of days prior to starting 

Nova sessions, and c. the number of days prior to starting Constellation sessions.

We will assess changes in the RMBPC reactivity subscale (Teri et al., 1992) over time 

between groups (rural White, African American; urban African American, White, SGM), 

with the hypothesis that there are no significant differences across groups. We will test 

whether the efficacy of our intervention differs across groups using mixed models for 

repeated measures (MMRM) with the outcome being RMBPC reactivity subscale and 

LINDAUER et al. Page 9

J Adv Nurs. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



including variables which indicate each group and their interactions with assessment time 

points (baseline, post-Nova, post-Constellation).

We will also assess efficacy in the domains of Care Partner depression, QOL and pre-death 

grief before and after each component (Nova and Constellation), with pre-post paired t 
tests.46

If some participants participate by phone only, we will compare their changes in reactivity 

scores with those completing the study via videoconferencing by including a variable for 

indicating phone use only in the model.

ETHICAL CONSIDERATIONS

Tele-STELLA is multi-component intervention for Care Partners for persons with moderate 

to advanced ADRD. While the persons with ADRD are not involved in the intervention, we 

will collect data about them and they may be exposed to the intervention while their Care 

Partner is engaged in it. They may overhear their Care Partners discussing their behaviors 

with other study participants, which may be distressing for them. Care Recipients may 

appear on the videorecordings, jeopardizing their privacy. To minimize these risks, we will 

ask Care Partners to identify an activity (e.g., a TV show, visiting with another family 

member) that will keep the person with ADRD occupied and out of computer range during 

the Tele-STELLA visits. Because of these risks, we will seek Care Recipient consent for this 

study. If the Care Recipients are decisionally impaired, we will obtain the informed consent 

from Care Recipients’ legally authorized representatives.

All participants will be assigned a unique identifier that will be used instead of their name 

or other identifying information. However, video-recordings will show their faces and their 

names and any information discussed during the sessions will be heard in the audio. In this 

case, the information will be identifiable as coming from them and will not be private.

Care Partners will be asked to share their phone numbers and email addresses with other 

participants. We will ask all participants to refrain from sharing this information with others 

outside Tele-STELLA. The phone numbers and email addresses will not be confidential. 

Information about confidentiality is described in detail in the consent forms.

VALIDITY AND RELIABILITY

Measures with sound reliability were chosen to assess the primary outcomes (frequency of 

behaviors and Care Partner reactivity to the behaviors). The RMBPC (Teri et al., 1992) is 

among the most commonly-used measures of burden in caregiver research and has strong 

internal consistency (α=.86) (Jones et al., 2012). All surveys will a be administered in 

electronic form to limit social desirability and recall biases (Althubaiti, 2016).

Tele-STELLA is not a randomized controlled trial (RCT), which may limit its external 

validity. However, a strength of Tele-STELLA is its ecological validity, meaning it is 

pragmatic and adaptable to every-day life. Care Partners do not need to live with their Care 

Recipients, which liberalizes participation for Care Partners whose family members live in 
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separate homes or facilities. Once in the study, allowances are made for Care Partners to stay 

in the study if they miss sessions or skip surveys. Accommodations are made for those who 

may not have computers or easy access to the internet. Survey administration permits Care 

Partners to complete the assessments in the privacy of their homes, on their own schedules. 

Finally, recognizing that the study may add additional burden to Care Partners, we provide 

up to $100 US to encourage participation throughout the study period.

DISCUSSION

The Tele-STELLA study is a prospective, multi-component, psychoeducational intervention 

designed by nurses to facilitate effective management of behavioral symptoms common in 

the later stages of dementia. The intervention is delivered entirely via videoconferencing 

with no in-person activities. This addresses a current gap in which interventions are not 

often tailored to dementia stage (Hopwood et al., 2018). And because the Tele-STELLA 

intervention is driven by the needs of the Care Partners, it is uniquely personalized to their 

specific concerns.

Tele-STELLA broadens nursing’s long history of individualized care to include family 

Care Partners, and is a natural extension of the profession’s philosophy of holistic care. 

Nursing has pioneered, implemented, and researched many important strategies to relieve 

ADRD-related caregiver strain (Buckwalter et al., 1999; Fortinsky et al., 2014; Hepburn 

et al., 2021). The Tele-STELLA intervention aligns this history and with the literature 

that indicates multicomponent, personalized internet-based interventions are most helpful in 

improving Care Partner well-being.

In concordance with person-centered nursing care in dementia (Fazio et al., 2018), the 

design of the study was informed by Care Partners who had participated in the pilot 

versions of Tele-STELLA (Lindauer et al., 2018; Lindauer et al., 2019). In designing 

Tele-STELLA, we paid careful attention to incorporating the Care Partner feedback, while at 

the same time considering rigor and pragmatism. We paid particular attention to the need for 

randomization and intervention group size.

We recognize designing Tele-STELLA as an RCT would contribute to external validity. 

However, an RCT at the early stage of the intervention may yield limited fidelity and 

questionable internal validity resulting in limited prospects for large-scale testing for 

effectiveness and scalability. Further, randomizing participants to an intervention with 

limited testing is ethically unsound. Thus, Tele-STELLA is a NIH Stage 1 non-randomized 

study which focuses on refining and modifying the intervention, materials and methods, as 

well as assessing preliminary efficacy and fidelity (Onken et al., 2014).

Next, determining group size was challenging. Care Partners in the focus groups asked for 

one-to-one sessions, but they also wanted multiple group sessions. The literature indicates 

that support groups, both in-person and via telehealth, can be helpful for Care Partners, 

but further suggests that stressed Care Partners may be reluctant to join groups or may 

have unrealistic expectations about the benefits of group work (Steffen, 2012). Coupling our 

experience with the literature on group size, we decided to include a 4-week, one-to-one 
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induction period, which may familiarize Care Partners with the protocol and, ideally, allay 

concerns about group participation.

We also grappled with the need for the larger group sessions (Constellation). An important 

step in intervention development is to design interventions for communities beyond the 

research milieu (Onken et al., 2014). Of concern is that the benefit of the Tele-SELLA 

would drop off the “implementation cliff” (Weisz, 2014) when implemented at the 

community level and lose some of its efficacy. The Constellation component will provide 

valuable lessons in preparing Tele-STELLA for community use and, ideally, limit the loss of 

efficacy. Constellation could increase capacity for Care Partner support, which is critical to 

address family needs with the expanding prevalence of dementia around the world.

Worldwide, it is expected the number of people with dementia will increase to 82 million 

in 2030 (Alzheimer’s Disease International, 2019). Nurses are, and will continue to be, 

critical team members in dementia care. Nurses need interventions that are adaptable to 

different cultures, Care Partner needs, and geographic variabilities to support the millions 

of Care Partners across the globe. The detailed Tele-STELLA protocol and manuals 

provide instruction to future teams, and the personalized approach allows adaptation across 

communities, languages and values.

LIMITATIONS

We anticipate that we well face technological and scheduling challenges as we test 

the Tele-STELLA. The accommodations discussed above address scheduling issues. We 

engaged a strong technology team to anticipate and address technological concerns. Of note, 

while many classic, in-person Care Partner study reports document efforts to ameliorate 

transportation costs, few address the “engine” that permits this access. Comments about the 

safety, privacy and function of automobiles and public transport are rarely addressed in the 

extant literature. We hope future advances in internet connectivity will make documentation 

of technology access strategies similarly unnecessary.

In addition to the above challenges, we will likely need to modify the Tele-STELLA based 

on our initial findings. For example, this is the first time the Constellation component will be 

tested, and it is not known if it will contribute to the efficacy of the intervention. However, 

we know that group programing, such as Constellation, facilitates adult learning (Knowles, 

2005), and peer group programming reduces isolation and reinforces positive change 

(Lukens & McFarlane, 2004). Considering the worldwide need for dementia education and 

support, Constellation could facilitate rapid dispersion of Tele-STELLA, if proven effective.

CONCLUSION

While many Care Partner support programs are available, both on- and offline, ours is one 

of the few to address the needs of families in the moderate to late stages, via telehealth. 

Our foundational work, initiated in 2016, has prepared this study for large scale testing. And 

while we anticipate the COVID-19 pandemic to resolve, other pandemics, natural disasters, 

and ADRD itself, will continue to limit in-person family support. Tele-STELLA has the 
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potential to provide education and support to any family Care Partner with an internet 

connection, anywhere in the world.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Modified CONSORT Diagram for Tele-STELLA (Guthrie & Bogue, 2015)
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Figure 2. 
Diagram of Nova Component (CP=Care Partner)
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Figure 3. 
Hub and Spokes Diagram of Constellation Component (CP=Care Partner)
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Table 1.

Tele-STELLA Intervention Characteristics (Gaugler et al., 2020)

Dimension Definition Options

Mode Contact method between 
Care Partner (CP) and 
Guide

• Secure videoconferencing
with CP to deliver intervention
• Telephone: Contact CPs,
use for intervention if unable to connect via
videoconferencing
• Email: Delivery of surveys, study
information, retention letters and general communication with
CPs
• Texting: Communication with CPs, Guides, other team
members

Delivery 
Materials

Materials used in delivery 
of Tele-STELLA

• Tele-STELLA Handbook for
CPs
• Guide Manual for interventionist

Fidelity 
Assessment 
Materials

Used by investigator to 
assess Guide fidelity to 
intervention

• Content Adherence Checklist

Location Where participants are 
recruited and where Tele­
STELLA is delivered

• CPs recruited and
pre-screened from three ADRC’s located in Oregon, Georgia and
Kentucky
• Full screen, consent, and implementation at
OADRC
• CPs from the three ADRCs access Tele-STELLA on a
computer in their own homes

Schedule Duration and intensity of 
Tele-STELLA

Nova Component • Four weekly one-to-one sessions (one
Guide to one CP). Sessions to last up to 1 hour
• Four
one-to-several sessions (one Guide to up to four CPs). Sessions last 
up
to 1 hour

• The Constellation
•
Component

• A repeat of the same curriculum, in large group sessions, similar 
to the ECHO model

Scripting Degree of scripted material 
for Guide

• Screening interview
scripted
• Intervention informed by weekly topics and
goals. Key points highlighted, but not scripted
•
Expectation that Guides will assist CPs in addressing at least 2
behavioral symptoms
• Guides encouraged to tailor
intervention to CP needs

Sensitivity to CP 
characteristics

Degree that Tele-STELLA 
is personalized to CP’s 
background, culture and 
experience

• Highly personalized to CP
within the intervention framework
• CP identifies target
behavioral symptoms (both CP’s and Care
Recipient’s)
• Guide assists CP in identifying
strategies to address symptoms

Interventionist 
characteristics

Qualifications and training; 
concordance with CP 
characteristics

• Guides: Nurse
professionals
• Experience working with
families
• Trained in STELLA intervention
•
Undergo ongoing fidelity assessments
• Completion of
unconscious bias training
• Competent in
videoconferencing
• Sensitivity to cultural values of
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Dimension Definition Options

participants
• Attend weekly meetings with team

Adaptability Extent to which STELLA 
can be modified (what and 
when)

• Mode of delivery: Study
technicians set up and test internet connection at study start. If
internet fails, CPs can use phone
• Duration of sessions:
Up to 60 minutes
• Location: CP can be at any private
location
• Content: Personalize to CP
•
Group size:
- Nova: One-Guide-to-several CPs: Can be as
few as 2 CPs or as many as 5
- Constellation: One to
three Guides depending on Constellation Group size.
-
Constellation can have as many as 20 Care Partners
•
Guide: Guides may change over intervention. CPs will be advised of
this

Treatment 
Delivery

Documentation of Guide 
adherence to treatment plan

• Number and duration of
sessions
• Content covered
• Guides use
Tracking Logs to note implementation of intervention components and CP
attendance

Treatment 
Receipt

Degree that CPs 
implemented ABC plan

• Guide verifies CP ABC
plan
• CP reports use of ABC plan during
sessions
• Fidelity assessments of video recordings
indicate CP receipt of information

Treatment 
Enactment

Degree that ABC plan 
is applied in real-world 
setting

• Guide appraisal of
knowledge and use of CP’s ABC plan
• Surveys
indicate CPs contact each other
• Fidelity assessments of
video recordings indicate CP receipt of information

Treatment 
content strategies

Strategies aimed at 
improving outcomes

• Information on skills and
support provided via instruction and Tele-STELLA
Handbook
• Facilitation of development of ABC
plan
• Facilitation of communication and support between
CPs

Mechanisms of 
Action-Objective

Objective assessment of 
processes that affect desired 
treatment outcomes

• Surveys delivered to CPs
via email prior to and after the intervention and weekly
sessions
• CPs complete surveys in privacy

-Behavioral symptoms frequency
 -CP reactivity to
BPSD
 -Depression
 -Quality of
Life
 -Grief
 -Use of psychoactive
medications
 -Out-of-pocket Costs
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Table 2.

Inclusion/Exclusion Criteria

Participant Inclusion Exclusion

Care 
Recipient with 
ADRD

• Diagnosis of ADRD, moderate to late
stages as defined by CP (Box 1)
•
Exhibits 2 or more behaviors, including those listed on RMBPC, that
occur 3 or more times/week at study enrollment, that are bothersome to
the CP
• Family member of CP (relative, spouse or friend
that is considered family)
• Provides informed consent to
participate in the research
• Lives in defined ADRC
catchment area

• Dementia not related to
ADRD
• Unable to leave CP during Tele-STELLA
sessions
• Early stage dementia, as define by CP (Box 1)

Care Partner 
(CP)

• Adult caring for family member with
ADRD
• Provides care for at least 4
hours/week
• Age of 18 years or older
•
Speaks and understands English
• Owns a telephone
(smartphone, cell-phone or landline)
• Has email and
mailing address to receive computer, study materials and
surveys
• Provides informed consent to participate in the
research
• Lives in ADRC catchment area

• Unable to find activity for CR during
Tele-STELLA sessions
• Completed similar telehealth
intervention within the last year
• Hearing and/or vision
problems severe enough to prevent participation
• Refuses
to be video-recorded during Tele-STELLA 
sessions
•
Unwilling or unable to adequately follow study 
instructions and
participate in study procedures
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Table 3.

Tele-STELLA Survey Descriptions

Mercury

Revised Memory & Behavioral Problems Checklist (Teri et al., 
1992)

Measure of frequency and reactivity to behavioral and psychological 
symptoms of dementia

Center for Epidemiologic Studies Depression Scale (Andresen 
et al., 2013)

10-item depression measure

Marwit Meuser Caregiver Grief Index-Short Form (Marwit & 
Meuser, 2005)

Care Partner pre-death grief

Placement plan scale (Morycz, 1985) One-item assessment of plans for placement of family member with 
dementia

QoL AD(Logsdon et al., 2002) (Care Partner) 13-item assessment of quality of life for the Care Partner

QoL AD(Logsdon et al., 2002) (Care Recipient) 13-item assessment of quality of life completed by the Care Partner on 
behalf of the person with dementia.

Venus Survey

Mercury Survey plus:

Tele-STELLA contact Contact with other Care Partners

Tele-STELLA Nova Experience Survey 16-item + comments on satisfaction, privacy, ease of use

Earth Survey

Mercury surveys plus:

Tele-STELLA contact Contact with other Care Partners

Mars Survey

Mercury Survey plus:

Tele-STELLA contact Contact with other Care Partners

Tele-STELLA Constellation Experience Survey 16-item + comments on satisfaction, privacy, ease of use

Weekly Orbit Survey: Distributed weekly during full intervention

Measures Care Partner emotional and physical strain; frequency of contact with clinical providers; frequency of as-needed medication use for 
behavioral symptoms; out-of-pocket costs.
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Table 4.

Tele-STELLA Care Partner Activities

Activity Due

MecurySurvey
(Survey
1)

Prior to Nova Session 1

Nova Component
One Guide
to one Care Partner

After Mercury Survey completed

Nova Component
One Guide
to 5 Care Parnters

After Nova Session 4

Venus Survey
(Survey
2)

Within one week of completion of Nova

Earth Survey
(Survey
3)

1 month after last Nova Session 8

Earth Survey
(Survey
4)

1 week prior to Constellation

Constellation Component
3
Guides to 20 Care Partners

Within 1 year of Nova

Mars Survey
(Survey
5)

Within one week of completion of
Constellation

Earth Survey
(Survey
6)

2 months after last Constellation
Session

Orbit Survey: Distributed
weekly

Orbit surveys start after enrollment and continue until all
surveys are completed
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