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STUDY SUMMARY 
The primary purpose of this study is to investigate whether a voice-based platform is better for delivering an 
electronic health intervention to older adults than a text/typing-based platform. We have an evidence-based 
electronic health intervention (Elder Tree, ET) that has been shown to improve quality of life, physical and socio-
emotional health outcomes for older adults with multiple chronic conditions when delivered via a text/typing-
based system. The current project would test whether such patients would benefit even more if ET were 
delivered via a voice-based system (vs. the text-based system) because they would use it more consistently. ET is 
an existing intervention providing tools, motivation, and support on a computer platform to help older adults 
manage their health. An AHRQ-funded randomized controlled trial (RCT) found that ET improved quality of life 
and other factors among high users of primary care with multiple chronic conditions such as diabetes and 
hypertension. However, many people did not use it extensively, which is a common problem with all web apps. 
 
ET is based on the extensively tested Comprehensive Health Enhancement Support System (CHESS).1-7 ET is a 
“walled garden” free of ads, with design features based on older users' feedback as well as best-practice 
principles such as uncluttered screens and large type.8 Like all CHESS systems, ET uses computers to deliver key 
elements of successful interventions: long duration, ongoing outreach, prompts, monitoring, cognitive 
reframing, action planning, problem solving, self-tailoring, and peer support.  
 

Although voice-activated systems may offer an easy, engaging way to use an intervention, it is an open question 
whether older adults coping with complex arrays of chronic conditions would actually show more sustained use 
with voice interactivity and whether this would result in improved functional health and associated outcomes. 
We propose a pragmatic, 2-arm balanced RCT comparing the text/typing-based version delivered on a laptop or 
tablet as in our prior and current trials (ET-Text) to a voice-based version delivered on a smart display or 
equivalent (ET-Voice). The goal is to assess whether ET-Voice outperforms ET-Text in improving our primary 
outcome of functional health. Additional goals include testing effects on secondary outcomes (loneliness, 
number of symptoms, healthcare use, and ET use and perceptions).  
 
1.0  BACKGROUND & SIGNIFICANCE 
Multiple chronic conditions (MCCs) are costly and pervasive among older adults. MCCs account for 90% of 
Medicare spending, and 65% of Medicare beneficiaries have 3 or more chronic conditions; 23% have 5 or more. 
MCCs are often addressed in primary care, where time pressures force a focus on medication and lab results 
rather than self-management skills. Patients often struggle with treatment adherence and the emotional and 
physical burdens of self-management and health tracking.9 Chronic conditions reduce quality of life (QOL) and 
increase loneliness, which exacerbate those conditions.10-12    
 

ET laptop intervention. In the AHRQ-funded trial of the earlier ET, participants showed much more sustained 
use than has been observed for other health apps.13, 14 In month 6, 83 participants (42%) still used it, and in 
month 12, 62 (31%) still used it. Despite this relative success, use could clearly be higher. Qualitative data 
suggested reasons why it declined: (1) The little hassles of going to the computer, turning it on, remembering 
and entering a password, and opening a service compounded to create a barrier to use. (2) Some faced barriers 
in typing due to arthritis or tremors. (3) It didn’t seem easy to use the laptop for non-ET functions (news, music, 
videos), so the system gradually became less tempting to use. The current proposal would test whether offering 
ET via voice activation would reduce these barriers and thereby improve outcomes. 
 

Enter the "voice-activated" devices. Voice-activated devices can potentially be easy to use, even by those with 
limited dexterity or computer experience. Smart displays (smart speakers combined with a screen and 
connected to the internet; SDs) respond to voice commands with results that can be seen, heard, and controlled 
from across the room. Patients could ask questions and get answers, listen, and respond to messages, request 
guided meditation, track health data, etc., just by talking. The screen adds the ability to make video calls, watch 
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online videos, be guided through activities such as exercises, and display graphs of health status. It also shows 
the patient’s words on-screen, allowing them to see if they were misunderstood.  
 
Although there are no prior RCTs of health interventions delivered in this way, there is some reason to think that 
such a system could help sustain engagement. In a 6-month pilot study of the voice-activated Amazon Alexa 
smart speaker with 18 older adults in a retirement community,15 100% said Alexa made their lives easier and 
71% felt more connected to friends, family, and community. Uses included setting alarms and listening to music, 
weather, news, and other information. In another study, 100% of 12 veterans found the speaker "useful in their 
daily lives" and said they would be "very likely to continue using" it for services that include relaxation, 
information, reminders, and companionship.16 Media reports indicate a groundswell of smart speaker use 
among the elderly and people with vision loss, tremors, mobility problems, and dementia.17-21 Adding the visual 
display to the speaker would seem to increase usability and engagement even more.  
 
Nonetheless, there are potential challenges to delivering a multi-faceted health intervention with these devices. 
A 6-month study of usage logs for the voice-activated Google Home22 found that individuals quickly established a 
couple of uses (e.g. listening to music) but did not develop more over time. Moreover, individuals often changed 
commands for specific functions (e.g. asking for weather with different words each time), indicating the need for 
strong language processing systems to extract meaning from varied commands.  
 
Smart displays. Speakers do have limitations. Without a visual display, it can be hard (particularly for those with 
memory challenges) to recall information they have heard but not seen. A smart speaker could link users to a 
laptop when they want information conveyed visually, but this is inconvenient. Smart displays are specifically 
designed to address such issues, including screen magnification for those with partial vision. 
 

The Center for Health Enhancement Systems Studies (CHESS). CHESS is a research center at the University of 
Wisconsin–Madison. CHESS, or Comprehensive Health Enhancement Support System, is also the name of the 
platform we developed to help people cope with life’s challenges. We have conducted 16 RCTs of our eHealth 
CHESS systems and published more than 190 peer-reviewed works, as well as over 100 about organizational 
change and implementation engineering. In randomized trials, CHESS significantly improved: 1) childhood 
asthma control and parent coping1; 2) QOL and cost of care in HIV patients2; 3) QOL and self-efficacy in breast 
cancer patients, including elderly women3; 4) physical activity for survivors of colon cancer23; 5) risky drinking6; 
6) caregiver coping for patients with dementia24; and 7) caregiver burden, symptom distress, and median length 
of survival in lung cancer patients.7  That experience bodes well for the success of this project. 

Preliminary data. Our AHRQ-funded Center of Excellence in Active Aging developed ET to help older adults25 
remain independent. Our RCT followed 399 older adults from 3 Wisconsin counties (urban, suburban, 
rural). Among patients with more primary care visits, those assigned to ET (vs. control) showed greater 
improvement in QOL at the end of the 12-month intervention (pinteraction=.035; d12-months= 0.24). Additional 
exploratory analyses post-study also showed interactions between study arm and number of chronic 
conditions. Among patients with high multimorbidity, those assigned to ET (vs. control) showed greater 
improvements in QOL and number of symptoms by the end of the intervention. Given this, in our ongoing NHLBI 
RCT (1-R01 HL134146), we are examining the impact of ET (via laptop) on QOL, lab scores, and healthcare use for 
older patients with 3+ chronic conditions. Now we are planning to compare it with ET delivered by a voice-based 
system (on a smart display). 
 

Pilot testing the voice-based system. In an initial pilot test, we had 11 older adults pilot-test a voice-navigated 
speaker (the Google Mini) at home for 5 weeks. During that time, we asked them to try something new (e.g. 
make a phone call, set a reminder). All 11 felt the speaker was "very easy to use," 10 "strongly agreed" that it 
would improve quality of life for older adults, and all would recommend it to others. We have gone back to that 
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panel of older adults to test a voice-navigated screen during the past 6 months; their input has informed our 
team's development of voice-navigated tools needed for ET. 
 

For a current AHRQ-funded R18, we conducted a 10-day usability test with 16 older adults with a smart display 
(Google Hub Max) to understand receptiveness to the system, what works well, identify areas for improvement, 
and test verbal guided prompts that lead the user through the system. Feedback gathered led to refinements to 
the system including improved video delivery and updated commands to increase voice recognition accuracy 
during dictation.  
 
In addition, we have 115 enrolled participants, recruited between April and December of 2022, who were 
randomized to receive ET via a Google Nest Hub Max smart system or laptop. Due to a decision by Google to no 
longer support the key functionality that allows users to access ET starting June 14, 2023, we halted recruitment, 
are redeveloping ET on a comparable smart system (Amazon Echo Show) and will begin recruitment again in 
June 2023 for a goal of N=356, with revised accrual milestones. 
 
The 115 enrolled participants will continue with the ET intervention uninterrupted until June. SS participants will 
be informed that at that point ET will no longer be accessible. Participants in both arms will be mailed a final 
survey in June as well. We will also continue to pay for internet service for the full 12 months as stated in the 
study consent for participants that needed that option. 
 
Baseline data and data from the final survey collected in June from the 115 subjects will be used in two ways: 1) 
as pilot data to identify barriers to use, including physical limitations that are associated with lower levels of use 
in each study arm - this may provide key insights about ways to continue to adapt the system to be maximally 
accessible, and 2) as a means to test our final analysis so we can more efficiently analyze the full dataset when 
the RCT is complete. This will help us overcome the delay in getting this project done due to the Google issue. 
 
Innovation. ET-Voice is highly innovative for the following reasons.  

• Text/typing - 2-way voice-activated interface. Most health apps, including ET on a laptop or tablet, 
require patients to read and respond by typing or on-screen touching. Physical limitations (e.g. vision, 
tremors, hand pain) can make this difficult for frail, home-bound older adults. Hands-free voice activation 
and communication could make interacting with ET much easier. But ET-Voice would also be innovative 
for additional reasons. 

• One location - wider access. ET currently operates on a laptop because older adults often have difficulty 
using smartphones. However, though portable, laptops tend to sit in one place for older adults. For frail 
older adults, even walking to the computer can be a challenge. In the novel ET-Voice condition, the voice-
activated display will be in one room and an inexpensive voice-activated speaker will be placed in 
another area of the home, enabling easy communication with ET without the need to walk to the device 
or carry it around.  

• Multi-step activation - single-step activation. Text-based systems require multiple steps to engage with a 
desired feature: turning on the device, opening the application, logging on, and clicking through the site. 
With ET-Voice, a patient could simply say, "Hey ET, I'll answer my health survey now." Voice 
authentication even replaces activation, login, and site navigation.  

• Patient-activated communication - system-activated communication. Currently, a patient must open the 
laptop to interact with ET and get notifications. In contrast, ET-Voice could initiate communication with 
the patient with a gentle alarm. If the patient is present and responding, ET-Voice could say, “Dave, you 
put in a reminder to check your blood pressure. Do you want to do that now?” and then begin to collect 
data. 
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• Innovativeness of data collection. It is innovative to collect data by voice. Dictating health-tracking scores 
(rather than entering them online or on paper) may reduce burden and increase completeness and 
accuracy. Additionally, ET automatically logs all ET-related keystrokes and voice commands. This allows 
for deep analyses of patients’ ET use while avoiding measurement burden, recall, or social desirability 
issues.  

• Medical focus - functional health. Life can be difficult for those restricted by MCCs. Older adults in our 
completed RCT reported that ET increased happiness by being fun, not just utilitarian. In our pilot work 
with a smart display or smart speaker, all older adults were enthusiastic about the potential of ET-Voice, 
not only for health-related tasks (e.g. medication reminders, recording blood pressure) but also for 
music, games, and social interaction. In a national survey of more than 1800 adult smart system users, 
top requests of SDs (e.g. music, jokes) underscored the expectation of pleasure via the device.26 We 
predict patients with ET-Voice (vs. ET-Text) will use ET more, show higher use of the device for other 
functions (e.g. music), and show improved functional health (including depression and anxiety). 

• Theory. Reviews note the lack of theory in the development and evaluation of smart devices for health 
interventions.27, 28 Our thinking about the possible benefits of ET-Voice is driven by Self-Determination 
Theory (SDT), which asserts that satisfying three psychological needs contributes to adaptive functioning: 
competence (feeling effective, not overwhelmed), social relatedness (feeling connected to others, not 
isolated), and intrinsic motivation (feeling autonomous, not coerced).29 We will test whether these 
elements mediate the hypothesized differences between study arms. 

• Groundbreaking. This would be the first large RCT comparing a text-based system (on a laptop or tablet) 
versus a voice-based system (on a smart display) for delivering a health intervention. 

 

2.0  STUDY OBJECTIVES 
Overview of methods. We propose a 2-arm randomized clinical trial to test whether voice-based ET (ET-Voice), 
relative to text/typing-based ET (ET-Text) will lead to more sustained system use and thereby greater 
improvements in health. In the R61 portion, we will complete the development of the ET-Voice platform, 
identify eligible patients at one clinic, recruit one patient, and identify other clinics and recruitment strategies to 
implement. The RCT (R33 portion) will involve the full recruitment and intervention phase, analyses, and 
dissemination. For each participant, the intervention will last 1 year, plus 6 months of follow-up. Data will be 
collected every 6 months, for a total data period of 18 months. The final 12 months of the study will be spent 
analyzing and interpreting qualitative and quantitative data and disseminating results through publications, 
presentations, and real-world field tests.  
 

Specific Aim 1: Develop and test ET-Voice.  ET-Voice must be maximally easy for participants to use and 
maximally flexible for our programmers to be able to integrate different systems and functions. 
 

Voice-based technology. We currently plan to give participants a smart display as the voice-based technology 
(e.g. Amazon Echo Show). Users activate SDs with a wake-up phrase (e.g. "Alexa, ElderTree"). Voice 
authentication gives individuals exclusive access to their content. All SDs have security measures to prevent 
wiretapping. Data transmitted to data centers (e.g. Google, Amazon) are encrypted. All ET-related requests are 
saved, allowing us to measure ET-related use of the voice-activated device.  
 

ET description. ET provides tools, motivation, and social support to help patients manage chronic conditions and 
satisfy needs of competence, relatedness, and motivation.  
 

Smart display screens tend to be too small for extensive reading. We will design ET-Voice so the screen is used to 
(a) navigate simple menus (e.g. lists of activity videos, tips & inspirations), (b) watch videos, see pictures, (c) and 
edit user-produced text before posting (such as dictated comments). ET-Voice and ET-Text will include similar ET 
services/content, yet because of the differences between platforms, we will leverage the capabilities of each 
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system to design a comparable suite of services for both arms. All patients receive a Quick-Start Guide outlining 
ET features, and ET prompts will remind users of functions while they are using the system. Our Center staff will 
provide tech support to both study arms throughout the study. Note that as with the vast majority of apps, the 
content will be refreshed regularly (new resources in Health Library; new Tips & Inspiration several times 
weekly, etc.). Refreshments will occur in both versions of ET at the same time.  
 

Competence services include: 
• Tracking: Weekly survey of health-tracking questions (e.g. sleep, mood, falls). Patients can view trend 

graphs over time. 
• Exercise videos: information on the benefits of activity, safety instructions, and video demonstrations 

and classes will encourage participants to engage in physical activity regularly. The level of exercise 
content provided will be determined by participant responses to an exercise screener during the 
enrollment call. See Appendix B for more details. 

• Pain learning modules: interactive lessons that focus on understanding chronic pain, learning coping 
skills, and suggested action steps. 

• Easing distress: Tools such as cognitive reframing,30 self-calming with movement activities, guided 
progressive relaxation recordings, deep breathing, and mindfulness meditations. 

• Informational videos: topics such as exercise, pain, sleep, anxiety, falls and balance, grief and loss, 
nutrition, and talking with your doctor. Vetted by Dr. Mahoney. 

Social relatedness services include: 
• Regularly scheduled social “meetups” with research staff and guest speakers via Google Meet. 
• Community Discussion Board: Monitored, online, anonymous discussion group for support and 

engagement. Research consistently indicates that participating in social interactions on CHESS predicts 
positive outcomes, including quality of life.31,32 

• Private Messages: Email-like function for ET members to communicate privately with one another. 
 

Intrinsic motivation services include: 
• Thought of the Day: Daily motivational prompts to boost happiness and resilience. 
• Personal stories: Audio/video of patients’ advice/experiences (e.g. what to avoid, tips for coping). 
• Journal: Daily writing prompts based on positive psychology.33 

 
Clinician report (CR): 
• The CR displays data from patients about general health variables relevant to all chronic conditions but rarely 

collected in clinical medicine (e.g. sleep, relationship quality, falls, missed medication). The variables were 
determined by practitioners in geriatrics and family medicine in the UW Health system. Data are displayed in 
at-a-glance graphics based on statistical process control,34 allowing a clinician to identify problem areas and 
successes worth discussing.35 When coupled with traditional clinical data (e.g. blood pressure), the CR adds an 
important dimension to the data set. The CR summary of trends is sent prior to appointments, facilitating 
more effective visits. Our lung cancer test of the CR found that issues were addressed more quickly, reducing 
the need for subsequent intensive clinician involvement.36  

 

Design considerations.  
How ET-Voice will protect privacy. We created several ways to protect the privacy of older adults and 
families and to alert when our system is recording. We will help users understand: 

• When recording is happening, and when it is off. ET-Voice will not record during initial interactions or 
after users have indicated they are done. We will add a highly visible indicator light that turns on during 
audio recording. Users can turn off our program at any time. These features have been well received 
during past studies. Users are comfortable with the recording process, the indicator light, the 
transparency of our procedures, and the ability to control when recording is happening. 
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• How recorded data will be used. Audio recordings will be copied and stored on a secure server that only 
the research team can access. Researchers may use the speech data in publications only if all identifiable 
information has been removed and will quote users only with their permission. Audio recordings not 
related to the study will be deleted. Participants can review what was recorded and consent to whether 
the recording can be used in research. These statements require additional initials on the consent form. 

• What happens if someone leaves the recording on? ET-Voice will automatically shut down due to 
inactivity. After 3 minutes, it asks if the user is “still there.” If no response within 30 seconds, the audio 
recorder is disabled. Users can pause audio recording by pressing a dedicated “pause” button. 
 

Potential negative impacts and how are they addressed. A potential negative is that older adults may 
disengage because the novelty has worn off. ET-Voice will use two designs to promote long-term interaction: 
1) using information from past interactions during current dialogue37 and 2) revealing a personality.38 To do so, 
it will keep track of previous sessions. Each session starts with ET-Voice reminding users of their previous 
activity. Also, over time, the system will reveal details of its own fictional personality during reading sessions 
(e.g. its favorite color is blue). These personal comments are designed to help build rapport during human–
computer interactions.39 Some older adults are ambivalent about artificial characters building an emotional 
connection. There is some research on how social robots should deliver on their social interaction potential.40, 

41 We are exploring ways in which ET-Voice could serve as a facilitator to engage family and friends.42, 43  

 
Design decisions already made to limit frustration with technical problems during long-term in-home use.  
1) ET-Voice is modeled after typical human behaviors that can help older adults interact with the system in 
socially positive ways.44 2) We will closely monitor and act on problems with ET-Voice. This monitoring will 
include regular email check-ins with users to conduct routine maintenance checks. We will also coach users on 
simple procedures for resetting the system as needed. 3) We will include proven ways to mitigate the impact 
of breakdowns45 including recovery strategies and expectation setting. 
 

Dealing with ways ET-Voice might interfere with older adults' lives. Co-designing with older adults will help us 
anticipate problems and design preventive solutions. Current designs include features that prevent interference 
with daily life, e.g. an automated option to avoid quiet time disturbances.46 To ensure that privacy is respected, 
we provide, as noted above, a clear indication of when the device is listening and the opportunity to stop it at 
any time. We also use information about the user to personalize interactions but only with their knowledge and 
consent.47 Concerns have been raised about using a device that is always listening. While microphones are 
always on, smart systems do not retain data until the wake word is used. Recordings will be stored on a distant 
server. We will periodically (or when requested) offer to delete those data.48  
 

Ensuring patient safety. Mental health professionals are not allowed to break confidentiality except when 
there is imminent danger. In non-emergency situations patients will be encouraged to call their doctor or a 
trusted colleague. If we find that a patient is facing an emergency, we will contact appropriate others to 
intervene (e.g. primary care team, community mental health center, and/or police). 
 

Specific Aim 2: Test the effects of ET-Voice vs. ET-Text. We hypothesize that intervention modality (voice versus 
text/typing) will affect our primary and secondary outcomes, and that this effect will be partially explained by 
higher use of ET and ensuing Self-Determination Theory variables of competence, social relatedness, and 
intrinsic motivation. Figure 1 shows the logic flow. 
1. Primary outcome: Physical and socio-emotional functional health as assessed by the PROMIS-29 v2.1. This 

multi-dimensional variable includes physical function, pain interference and intensity, fatigue, sleep 
disturbance, anxiety, and depression. 
 

2. Secondary outcomes: ET use @ 12 months, PROMIS-43 subscales including physical function, anxiety, 
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depression, fatigue, sleep disturbance,social roles, pain interference, health distress, late life function, and 
loneliness. 
 

3. Mediators: Effects of study arm on outcomes are expected to be mediated by intervening variables: amount 
of ET use at 6 months, motivation, and exercise.   
 

4. Moderators: The effects of study arm on outcomes may be moderated by sex, age, number of chronic 
conditions, and barriers to technology due to physical difficulties (e.g. vision, typing, hearing). The point of the 
moderator analyses is to assess whether specific subgroups (e.g. those who are oldest or sickest) benefit 
more from one platform than the other. Findings would improve recommendations about how ET should be 
implemented. Moreover, if replicated, such findings would contribute to the broader literature about the use 
of voice versus text for health interventions for older adults. Thus far, research on the use of smart speakers 
and displays among the elderly has small samples, and tends to use products that are still in development. An 
RCT with adequate power to examine moderation would move the field forward. 

 
Study design and 
hypotheses. Figure 1 
describes the 2-arm RCT. 
Baseline covariates include 
race/ethnicity, education, 
and outcome scores. 
Moderators (sex, age, 
number of chronic 
conditions, barriers to 
technology) may influence 
ET use at 6 months, which in 
turn may influence 
mediators of intrinsic 
motivation and exercise. These factors may lead to changes in primary, secondary, and exploratory outcomes. If 
we find that a moderator plays a role in amount of ET use (e.g. women use ET-Text more than men), we will 
explore this in interviews to decide how to improve ET or the arm itself. Alternatively, we might caution 
potential implementers to prepare for possible sex differences. 
 

ET implementation and operation.  
Our Center developed the NIATx change model, which has been used by more than 3,000 behavioral health 
treatment agencies.49 NIATx led to our extensive research on models to predict and explain implementation 
success,50 ingredients of successful change,51 and diffusion of innovations.52 We will use this research to guide 
the implementation and operation of this study. 
 

Initiate. Physician change leaders and clinic administrators have already been appointed in the 6 UW clinics we 
propose to use: 20 S. Park, 661 eligible patients; Yahara, 449 eligible patients; Odana, 541 eligible patients; 
Northeast, 294 eligible patients; UW East, 268 eligible patients; Sun Prairie, 237 eligible patients. We have 
active collaborations with those clinics (see letters of support). In fact, we recently completed recruitment of 
346 subjects from UW clinics to an RCT five months ahead of schedule. The clinic administrators are familiar 
with our research team and UW Health clinic operations and have a strong relationship with clinical staff. Our 
research staff has engaged clinic staff to understand the clinic and refine our implementation process.  
 

Prepare the environment. Clinic staff and patients will be asked to advise on SS design (already done for the 
LT) and implementation. We have personally experienced what it is like to be a patient at these clinics. This 
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“walk- through”53 helps us tailor LT and SS operations to each clinic. Clinic staff will specify how operations will 
be handled to minimize frustration (e.g. in a given clinic we may decide to deliver the CR by fax, not email, 3 
days before a scheduled patient visit). Clinic staff will help finalize processes for patient recruitment, data 
collection, and feedback about the study. We are experienced in community-based participatory research, 
most recently via our Center of Excellence in Active Aging, where we engaged 53 of 72 Wisconsin counties and 
hundreds of volunteers to implement the first version of ET.54  
 

Refine systems. In the first 12 months, our team of clinicians, engineers, and scientists will make design 
modifications to integrate the smart display and associated smart speaker. Our information technology team is 
already addressing those issues, building on our previous experience with digital assistants and wireless 
devices. Dr. Mahoney will guide creation of symptom management tips, health trackers, and self-management 
materials. Some of the data collected by our technologies will be used for just-in-time tailoring of resources to 
participants., including 1) modifications to data entered at setup, 2) health behaviors, and 3) health status data. 
 

Make ET easy to use. We'll do this by 1) designing interactions with the SS so they require no training (e.g. 
assessments/alerts) and 2) continuing our commitment to a simple, intuitive interface for ET. 
 

Initiatives to sustain ET use. 1) Moderators (lay people selected for communication skills and empathy) will 
engage with study participants on ElderTree regularly by facilitating recurring social “meet-ups,” monitoring 
the discussion group, and intervening quickly should the need arise (e.g. removing inappropriate posts and 
calming any conflict that may occur). Our project director will be the lead monitor, reviewing use data, 
sending encouraging notes, or making follow up phone calls. 2) Weekly featured content encourages 
participants to check out various ElderTree services and resources. The featured content is prominently 
displayed on the ET homepage and will rotate daily, and therefore keep ET fresh. 3) Notifications will be used 
to alert participants when it is time to complete their weekly survey, when there is new featured content, or 
new messages or social events planned. Notifications will be a combination of email, text (based on 
participant preference), and homepage display and “indicators” identifying where to find the new content. 4) 
We will encourage patients to rate and provide feedback on the exercise content, and under the guidance of 
Dr. Mahoney we will make refinements as needed. 5) We avoid using unsustainable financial incentives. 
 

3.0   SELECTION OF SUBJECTS 
Patient eligibility. Patients must: 1) be age 60+; 2) have medical record diagnoses of at least 5 chronic conditions 
of which at least 3 must come from the following: hypertension, hyperlipidemia, obesity, prediabetes or 
diabetes, or depression; 3) report no current psychotic disorder that would prevent participation; 4) have no 
acute medical problem requiring immediate hospitalization; 5) need no interpreter; 6) be willing to share 
medical record data about healthcare use (30-day hospital readmissions and ER, urgent care, primary care, and 
specialty care visits); 7) allow researchers to share information with the patient’s primary care provider; and 10) 
not report impairments preventing use of a computer or tablet (e.g. blind, deaf). 
 

Recruitment process.  UW Health Family Medicine and General Internal Medicine Clinics: UW's Clinical and 
Health Informatics Institute (CHI2) will use clinic records to identify patients meeting the eligibility criteria 
described above and send eligible patient data (including first and last name, address, birth date, age, UW clinic 
location, and primary care doctor) to the UW Office of Clinical Trials (OCT) via REDCap. Potential participants will 
receive an opt-in letter describing the study and consent form from the OCT, plus a stamped return letter 
inviting contact from the study team.  
 

Community Recruitment: We will supplement recruitment at UW Health with community efforts aimed at 
reaching a diverse patient population. Targeted advertisements on local tv stations and facebook ads will be 
used in Madison, Milwaukee, Beloit, and other communities within driving distance of Madison. In addition, 
through collaborations with the African American Health Network (AAHN), Community-Academic Aging 



 11 

Research Network (CAARN), and community leaders, we plan to reach out to black churches, community 
centers, senior learning initiatives, and other organizations in Madison, Beloit, and Milwaukee. We will distribute 
a recruitment flyer and consent with a return card/opt-in, run recurring advertisements in local publications (e.g. 
UMOJA, Capital City Hues), and conduct online and in-person community sessions, when possible, to introduce 
the study and invite participation.  

UW Madison WiscList: We plan to send a one-time mass email to all current UW faculty/staff with information 
regarding the study, and ask interested employees to reply via email or call for more information. We will also 
encourage email recipients to share the email with others they feel may be interested (e.g. the UW faculty/staff 
member may have parents with multiple chronic conditions who may be a good fit for the study). 

Access Community Health Centers (ACHC): In addition to our community recruitment efforts, working with 
ACHC, will help us reach a larger number African Americans and other participants of color, as well as expand 
our reach to underserved patients. We will work directly with ACHC staff to disseminate the recruitment flyer, 
consent, and return card/opt-in to potentially eligible patients.  
 

Regardless of recruitment method, when a return card/opt-in is received or an interested potential participant 
calls, study staff will assess eligibility; provide a study overview that includes potential benefits and risks, study 
procedures, and compensation; thoroughly walk through informed consent; and conduct a brief exercise screen 
(Easy Exercise Tool: https://www.easyforyou.info/screening-tool) to allow tailoring of exercise content, and 
address questions. The baseline survey will be mailed. Patients will be given adequate time to make the decision 
whether or not to participate and in some cases a follow up phone call will be scheduled after the patient has 
time to review the survey and consent form. 
 

Once a patient verbally confirms they want to participate, a home visit will be scheduled to collect the baseline 
survey, randomize, set up equipment, and train. Note that all study staff that conduct home visits will be fully 
vaccinated for Covid-19, will wear face masks, and socially distance as much as possible while in the patient’s 
home. If no visit is desired, once the completed baseline is received via mail, equipment will be shipped, and 
technology setup and training will be conducted by phone. The baseline survey should take 20-30 minutes. 
Measures will be the same in both arms to avoid differential drop-out. We will document those who choose not 
to participate and why, following CONSORT standards. 
 

4.0        METHODS  
Patient Recruitment  
The trial will involve 356 patients age 60 and older, recruited over 18 months, and randomized into two groups: 

1. The ET-Voice: Patients in the experimental group will receive treatment as usual (TAU) + Smart Display + 
Internet access + ElderTree 

2. ET-Text: Patients in the control group will receive TAU + laptop + Internet access + ElderTree 
 

Patient Consent  
Patients must agree to allow monitoring of their ElderTree use and for data to be collected from their EHR (UW 
Health patients only), as detailed below. The patient will be given the right not to share specific information and 
will retain the right to revoke their permission at any point. 

The consent process will inform potential subjects of:  

(1) the nature and purpose of the study 

(2) the types of data that will be collected from the EHR (by the CHI2 – UW Health patients only)  
• Chronic conditions 
• health care utilization: hospitalizations (admission and discharge), number of ER visits, urgent care visits, PC visits, 

specialty care visits, long-term care visits, and rehab visits 

https://www.easyforyou.info/screening-tool
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(3) the types of data that will be collected from ElderTree  

• Weekly survey data (missed medications, falls, thinking and memory, mood, healthy meals/snacks/drinks, 
physical activity, quality time with others, sleep, pain, and balance) 

• Weekly meetup transcripts 

• Use data 

(4) the types of data that will be shared with their primary care physician (UW Health patients only) - a graph 
that charts weekly scores related to the quality of sleep, nutrition, physical activity, memory, falls, moods, 
balance, pain, medication adherence and quality time spent with others. 

(5) study risks and measures taken to mitigate 

(6) their right to leave the study at any time 

(7) the timeline of the study 
 

The research team will always have a member available during standard operating hours for participants to 
contact with questions or issues. If a patient declines to participate, a research team member will determine 
reasons for non-participation so we can examine how patients who opt out differ from those who choose to 
participate.  
 

Patient Randomization  
Once informed consent and baseline measures have been obtained from patients, they will be randomized to 
either the experimental (ET + Voice) or control (ET + Text) group, stratified on gender, clinic site, and number of 
chronic conditions (5-7 vs. 8+). 
 
Setup and Training. Researchers will introduce patients in each arm to their technology and place the laptop or 
smart display in the preferred location. After explaining the implications, the smart speaker will go where 
patients least want a camera. Patients will play a 5-minute introductory video/audio recording that explains ET-
Text or ET-Voice. During setup, information is entered to tailor ET, such as medications, contacts, and activities 
of interest.. A week later, they are encouraged to play the intro again and select another ET service to learn. 
Thus, patients can gradually increase the services they use. If necessary, UW staff will text or email patients to 
encourage them and resolve issues. Periodically, thereafter, a brief intervention will feature a different service, 
based on past use (“we see that you have not used the XXX service. We believe it is worth a try because…”). 
 
Costs to participants = $0. Patients will get laptops, smart systems, and Internet service (hot spots) for 12 
months if they do not have them and will be paid $10 to complete each of the four surveys ($40 total).  
 
Privacy and Confidentiality 
To mitigate the risk of patient breaches of confidentiality, all subjects will be assigned a unique code number. 
Subject code numbers and all study data will be maintained by the UW project director and stored in UW ICTR 
Research Electronic Data Capture (REDCap). Members of the research team will be able to view de-identified 
individual and clinic-level aggregations of variables. When all study activities are complete identifiable 
information will be destroyed. De-identified study data will be stored on the secure servers for potential 
future unspecified research for which new IRB submissions will be initiated. 
 
Potential Risks 
The principal risks to participants include:  
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• There could be a breach of confidentiality that could result in disclosure of research data outside of the 
study team. To prevent this, all subjects will be assigned a blind code number. Data collected from clinic 
records will have the name removed and a code number attached. Project staff who have access to the 
data will not have access to subject names. ET will automatically collect data on how often and for how 
long participants use the specific services within ET. This information will be collected by subjects’ ET 
code number only and will not be attached to real names or identities. 

• There is a potential for subjects to receive and act on bad information or misinterpret accurate 
information. To mitigate this risk all ET content will be screened by Dr. Mahoney. ET information will be 
accessible by individuals who have low literacy skills to reduce the risk of misinterpretation. Additionally, 
messages within the ET discussion group will be monitored to make sure the information is accurate and 
that study participants are using the system for its intended purpose. 

• There is a risk that information provided in ET will be used to the detriment of the subjects. All 
participants will receive information and guidelines on Internet safety and security during initial training.  

• On surveys participants will be asked personal questions related to past or current behaviors and 
experiences, such as struggles with health issues, depression, etc. that may produce anxiety, distress, 
embarrassment, or feelings of sadness. Participants can opt not to answer questions if they choose. 

• If participants engage in the social components of ET (e.g. discussion group, live meetups), they could get 
upset with opinions or comments from other participants. Research staff monitor all discussions daily 
and facilitate live meet-ups. Appropriate action will be taken if questionable posts/comments occur. 
Participants may choose not to participate in social components on ElderTree if they wish. 

• If participants choose to do the exercise videos on ElderTree, there are risks involved including: a risk of 
falling when doing standing exercises; muscle soreness when doing the strength, endurance or flexibility 
exercises (muscle soreness that lasts through the day after is not considered an adverse event as it is 
consistent with strength gains);  joint soreness during or persisting after the exercise; worsening arthritis 
in joints used in the exercise;  back pain or exacerbated back pain (this is not expected to occur with any 
frequency because the exercises are not high intensity); or joint ligament injury (also deemed rare). The 
exercises provided are based on the Easy Exercise tool to ensure they are appropriate in terms of safety 
and the participants functional abilities. Participants are required to review the safety precaution videos 
before starting any exercise. Participants can choose not to do exercises if they wish. 

• During study activities we may discover behavior that raises concern about elder abuse, harm to self or 
others. If we see anything that suggests that patient subjects or others face imminent risk of harm, we 
will contact appropriate others to intervene (e.g., State authorities, clinic, and/or police). 

• Internet service will be stopped after 12 months. Subjects may feel some loss when they no longer have 
this service. Participants will receive notice in advance of internet termination, but will be allowed to 
keep their equipment in case they acquire internet service on their own. 
 

Adverse Events 
The research team will conduct the following standard procedures for the duration of the study to monitor for 
any adverse events (e.g. falls, increased daily pain, night pain, need for medication, difficulty with ADLs, new or 
increased swelling, or lost work days not alleviated by decreasing their exercise level) as described in Appendix 
A.  

• Backup contacts: Participants are asked to provide at least one back up contact at enrollment in the 
event that we are unable to reach them. 

• Survey follow up: If a participant does not respond to a survey after 2 weeks, staff call to follow up. If 
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they do not reach the participant, they call the backup contact.  
• Weekly survey. A weekly prompt asks if the participant has experienced any problems with the 

intervention. Responses are monitored weekly, and staff follow up as needed to gather further 
information. 

• Use data: Use data is reviewed monthly. If a participant’s use has declined from their normal pattern, or 
they have not been on the intervention for a month, staff will call to follow up. If they do not reach the 
participant, they will call the backup contact. 

 
Unanticipated Events  
If any unanticipated problems are identified via the procedures describes above the UW research team will 
work with the UW MRR IRB and the ICTR DMC to immediately address the problem (see detailed Data and 
Safety Monitoring Plan). 
 

Inappropriate use of ElderTree 
It is anticipated that ElderTree could be used inappropriately. A research staff member will review and delete 
any comments deemed inappropriate (i.e nudity, threats, racism, bigotry) and follow up with the author of the 
inappropriate content. Discussion group 
guidelines will be reviewed with participants as 
part of training.  
 

Reasons for removing a subject from study 
Cases in which a subject has ongoing borderline 
behavior will be evaluated individually and the 
subject may be removed from study if we feel it 
is in the best interest of the individual as well as 
others on study. 

 
 5.0         MEASURES AND DATA 
COLLECTION 
 
Participants will be tracked for a total of 18 
months. Data will be collected from: electronic 
health records (EHR), participant surveys (at 
months 0, 6, 12, and 18 months), qualitative 
interviews, and ElderTree use data.  
Table 2 lists quantitative and qualitative 
measures, data sources, psychometrics, and 
references to validation studies. 
Quantitative. Surveys conducted at months 0, 
6, 12 and 18 are expected to take 30 minutes 
and will assess physical functional health, socio-
emotional functional health, physical function, 
anxiety, depression, fatigue, sleep disturbance, 
social roles, pain interference, health distress, 
late life function, well-being, and loneliness. 
Hypothesized mediators are motivation and 
exercise. Along with demographics, other measures include total # of chronic conditions, barriers to technology, 

Variable Measure #Qs Source Reliability 
Primary Outcomes 

Functional health 
- Physical 

 
PROMIS-29 v2.1 

29 Patient α ≥ 0.9455  

Functional health 
– Socio-emotional 

29 Patient α ≥ 0.97555 

Secondary Outcomes 

12-month ET use # of logins N/A ET N/A 
Physical function PROMIS-43 6 Patient α > 0.956∗ 

Anxiety PROMIS-43 6 Patient α > 0.956∗ 
Depression PROMIS-43 6 Patient α > 0.956∗ 

Fatigue PROMIS-43 6 Patient α > 0.956∗ 
Sleep disturbance PROMIS-43 6 Patient α > 0.956∗ 

Social roles PROMIS-43 6 Patient α > 0.956∗ 
Pain interference PROMIS-43 6 Patient α > 0.956∗ 
Health distress Lorig Health Distress Scale 4 Patient α = .8757 

Late Life Function Late Life Function Instrument 21 Patient α = .77 
 

Loneliness NIH Toolbox 5 Patient α ≥ 0.9358  
Primary Mediator Candidate 

 

6-month ET use # of logins first 6 months NA ET N/A 
Secondary Mediator Candidates 

Motivation Tx Self-Regulation subset 4 Patient N/A  
Exercise # past 6 months 1 Patient N/A 

Moderator Candidates 
Sex Baseline survey 1 Patient N/A 
Age Baseline survey 1 Patient N/A 

Chronic conditions Total # and type N/A EHR N/A 
Barriers to 
technology 

Created for study 6 Patient N/A 

Other Measures 
Demographics Race/ethnicity, education 3 Patient N/A 

Technology use Type, frequency 6 Patient N/A 
Life stresses # and type in last 6 months 1 Patient N/A 

Well-being WHO (Five) Well-Being 
Index 

5 Patient α = .9359 

Alcohol use AUDIT-C 3 Patient α = .9160 
Healthcare use UC, ER, readmit 6 Patient N/A 

Falls # in last 6 months 1 Patient NA 
Perceptions of ET USE Questionnaire and 

open-ended created for 
study 

25 Patient NA 

∗ For the mean T-score, as seen in Figure 1 in the cited publication 
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use and frequency of technology use, life stresses, alcohol use, healthcare use, falls, and perceptions of ET.  
Surveys will be mailed to patients with a self-addressed stamped envelope. Patients will be phoned if they do 
not respond after 2 weeks. Patients can contact study staff for more detail if questions arise. Contact with 
patients can be requested by staff if data integrity or compliance issues are detected in ongoing data review. 
Survey data will be entered into REDCap.  
 
ET use. Data about ET use is automatically collected continuously in time-stamped log files, including logins, 
services used, duration of use, pages viewed, messages posted and received, weekly surveys completed. Our 
secondary outcome of ET use during the 12-month intervention will be assessed by number of logins, but we will 
also explore pages viewed and use of services (e.g. discussion group). Within ET-Voice, data on voice commands 
will be collected. 
 
Data quality plan. Most of our measures come from patients’ self-reports because we are focused on their 
experiences. Given this, survey quality is very important. We have now surveyed two large sets of older adults 
and have developed the following strategies for data quality. Surveys are sent via hard copy in large print to all 
participants (with paid return envelopes). Participants can take as much time as they need and work on it when 
they choose. The visual formatting is simple and clear, with little clutter on the page. Tables of items and 
response options have alternate shading for lines, to reduce the likelihood that responses are circled for the 
wrong item. Instructions have been extensively pre-tested and as a result, we are very explicit as to how 
participants should respond if they feel a question does not apply to them or they do not know the answer. We 
use standardized measures that have been validated for this age group. We keep the survey as short as possible. 
These are all strategies to reduce errors and missing data. In addition, we have a clear protocol for evaluating 
surveys when they are returned. A trained member of the research staff goes through every survey within a 
week of its return, checking for any missing responses or items where several responses have been circled. In 
such cases, the staff member calls the participant and goes through the set of items to make corrections as 
needed.  
 
Missingness. With regard to survey data, in the prior ET RCT, 351 of 390 participants (90.00%) completed the 6-
month survey and 310 of 390 (79.49%) completed the 12-month survey. In completed surveys, data were 
missing on about 2% of core items. We expect similar rates in this study. Occasional out-of-residency is also 
expected for participants during the study (e.g. travel, hospitalizations). We will encourage patients to take ET 
(Voice or Text) with them when possible, but absences without ET will be addressed as covariates in missing data 
imputation models and our outcome models. Further details are given in the Statistical Considerations section. 
 
Qualitative. Interviews will be conducted with patients and clinicians. Dr. Mares will train and monitor 
interviewers. Patients. In-depth phone interviews will be conducted with random samples of 16 patients from 
each arm, half at month 5 of their intervention and half at month 11 (N = 32). Of these, a random subset of 8 
patients in each study arm will be re-interviewed 6 months post-intervention (18 months). This balances the 
need for insight into patients’ experiences with reducing risk of confounding effects of repeated interviews with 
effects of ET. Interviewees will be asked about barriers to use, technical issues, how ET fits into their day, how ET 
can be more useful or appealing, perceived benefits and limitations of ET and the device(s), and whether and 
how ET came up in appointments with their doctor. The assumption, based on similar qualitative studies of this 
patient population,61,62 is that about 6 patients will drop out, leaving about 26. Additionally, we will conduct 
interviews with 8 patients from racial/ethnic minorities (roughly half at 5 and half at 11 months of the 
intervention) to ensure that we have insight into their perceptions of the online community and the role that ET 
played in their interactions with their doctor. We will also interview 8 patients who maintained high use of ET 
across the 12 months of the intervention period to understand what motivated and sustained their use.  
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Clinic staff. We will record and analyze clinicians’ comments and questions during meetings where we introduce 
the study and the CR to the clinics, and we will ask about anticipated barriers and benefits. We will document 
the protocols that clinics use to receive and disseminate the CR to clinicians. We will interview 5 clinicians at the 
end of data collection to get their feedback on feasibility and usefulness of the CR. 
 

6.0    STATISTICAL CONSIDERATIONS 

Quantitative analysis plan. Intention-to-treat will be the primary analytic strategy.   
Assumptions and randomization effect. Participants will be assigned at random, with constraints that study arms 
will have roughly equal proportions for key covariates (e.g. race, education, baseline number of chronic 
conditions). Key covariates' effect on outcomes will be assessed for each model. We will assess whether there 
are main effects of clinic site or interactions with study arm (i.e. whether data can be pooled across sites). 
Variables will be examined using standard summary statistics, visualizations, and tests for normality and 
homoscedasticity. Data will be transformed as needed.  
 
Analytical model: Effects of study arm on primary outcome. A linear mixed model will be used to examine effects 
of study arm (ET-Voice vs. ET-Text, a between-subjects factor) on functional health over time. 
 
Analytical model: Effects of study arm on secondary outcomes. Linear mixed models will assess effects of study 
arm on each of the secondary outcomes over time (i.e. an interaction of the between-subjects factor of study 
arm and the within-subjects factor of time of measurement). In each analysis, a Holm-Bonferroni correction will 
be used to reduce Type 1 error. If healthcare use or number of symptoms lacks sufficient variability to be treated 
as a continuous outcome, it will be treated as dichotomous or as count data and run using a binomial or Poisson 
distribution for the linear mixed model. 
 
Analysis: Mediation of effects of study arm on primary and secondary outcomes. We predict effects of study arm 
on functional health and secondary outcomes of loneliness, symptoms, and healthcare use will show serial 
mediation. That is, study arm  ET logins (first 6 months)  competence, relatedness, and motivation (in 
parallel)  outcomes. We will use structural equation modeling with separate models for each outcome. 
 
Analysis: Moderation of study arm on primary outcome. We predict that effects of study arm on functional 
health will be moderated by age, sex, number of chronic conditions at baseline, and number of perceived 
physical barriers (e.g. tremors) to technology use. To test this, we will use linear mixed models, testing each 
moderator separately. We will conduct exploratory analyses on whether these moderation effects are also 
observed for the secondary outcomes. 
 
Power analyses. The primary hypothesis is that intervention modality (voice vs. text/typing) will affect functional 
health. Based on PROMIS validation studies (e.g. chronic pain, arthritis, and cancer), a difference of 3 points or 
more between study arms was considered to indicate a clinically meaningful difference.63 The PROMIS website 
also gives the mean and standard deviation of the T-score metric (M = 50, SD = 10). 
 
Power calculations for this primary hypothesis were performed using SAS procedure PROC GLMPOWER (SAS 
Version 9.464). The SAS code and additional details of assumptions are given in the Statistical Design and Power 
document. Results indicated that 282 participants (after attrition) would be needed for 80% power (p<.05) to 
observe a difference score of 3 points between study arms at 12 months. With regard to power for moderation 
analyses, we ran a sensitivity analysis to compute the smallest effect size our study would be powered to find 
using N = 280 given 4 groups (e.g. study arm x sex). With N = 280, G*Power calculations showed a 95% chance 
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(with p<.05) of observing a moderation effect as small as a Cohen’s d of .22.  
 
Total sample size needed (before attrition). We need 282 participants after attrition. In our previous ET study, at 
12 months we retained 79% of the sample (i.e. 12-month surveys completed). Given this, we plan to recruit 178 
per arm (356 total).  
 

Qualitative analyses. For each data set, a coding scheme of key themes will be constructed, based on the 
research questions (perceived benefits, barriers to use) and examination of the data. Each scheme will be pilot 
tested, then 2 trained coders will code an overlapping subsample of 20% of content. Once reliability is 
established (minimum Krippendorff’s alpha of .80 per category), the coders will work independently in NVivo. 

 
 
 

7.0 RECORDS TO BE KEPT  
• Subject Intake  
• Subject Demographics 
• Subject Consent Forms 
• HIPAA Authorization Form 
• Baseline and follow up survey data 
• Coded ET use data   
• Coded patient health care utilization and number of chronic conditions 
• Coded transcripts from interviews with patients and meetups. 
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Appendix A 
ElderTree Exercise Content Plan 

Exercise videos: 
These exercises included in this research have been selected from commonly used exercise programs for older 
adults and include balance, strengthening, endurance and stretching and range of motion exercises for upper 
and lower extremities, and are designed for participants to perform at home. Dr. Jane Mahoney, a UW Health 
geriatrician and Sue Wenker, a Certified Geriatric Physical Therapist, provided advice to the research team on 
the selection, development, and presentation of the exercises in ElderTree. 
 
Exercise categories: 
Each participant will be classified into one of three groups, based on the Easy Exercise tool to ensure the 
exercises provided on ElderTree are appropriate in terms of safety and their functional abilities. 
 
The Easy Exercise tool will identify participants who report chest pain with activity, lightheadedness with 
standing, or falls, unsteadiness, or use of a mobility aid. For these participants, we will send a letter to their 
Primary Care Physician (PCP), describing the exercise component of the study, and ask them to provide 
permission, which will determine to which group they are assigned, as described below. 

Group 0 will include: 
• Participants who use a walker indoors, or any walker outdoors except a 4-wheeled walker. 
• Participants with chest pain, falls, unsteadiness, lightheadedness with standing, or use a 4-wheeled 

walker outdoors or a cane indoors or outdoors who do not have their PCP’s permission. 
• Seated exercises, with only 1 or 2 steps to perform, of light exertion with few repetitions, and will not go 

to fullest range of motion. Dr. Mahoney and PT Wenker provided advice to the research team on 
exercises that meet these criteria. 

• A required safety video which participants must watch before they can proceed to the exercises.  
• Participants will be instructed to not exceed a level of exertion of fairly light. There will not be 

advancements. 
 
Group 1 will include: 

• Participants who do not use any type of walker indoors, or a standard, 2 or 3 wheeled walker outdoors. 
• Participants whose PCP has provided permission for them to be included in Group 1 based on the Easy 

Exercise tool algorithm. 
• Basic and advanced balance, endurance, flexibility, and strength exercises. We used knowledge gained 

from a previous study of online exercise to help us determine what exercises would be safe for Group 1. 
Pilot tests with sample videos to observe for safety and technique provided key findings that informed 
subsequent exercise instruction and video production. For example, we excluded any balance exercise 
where participants could not hold on at any time. We also excluded exercises that were cognitively 
challenging – i.e. involved a sequence of more than 2 movements to do the exercise. 

• A required safety video that participants must watch, prior to having access to the exercises. The safety 
video provides safety recommendations based on the “Stepping On” falls prevention program (co-
authored by Dr. Mahoney), and Dr. Mahoney and PT Wenker’s combined 50 years of clinical and research 
experience with geriatric patient mobility. 

• Safety warnings and recommendations at the beginning of each exercise, which are repeated throughout 
the video. These recommendations are tailored to each specific exercise. 

• Advancement videos for each exercise that explains safety recommendations and warnings tailored to 
the exercise advancements. Individuals are instructed to never work above a level of “somewhat hard” 
and to advance only when the exercise is too easy, there is no pain with the exercise or the day after, and 
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the person is steady (if doing a standing exercise).  Participants are instructed to begin any standing 
exercise holding on to a counter-high surface. If the standing exercise is for balance, they advance to 
fingertip holding, then to hand hovering over the surface, until they are stable, and the exercise is too 
easy. 

 
Group 2: 

• Participants that did not respond “Yes” to any Easy Screen question requiring a PCP’s approval.  Thus, 
Group 2 consists of people who self-report they do not have chest pain with activity, do not have 
lightheadedness with standing, and do not have falls, unsteadiness, or use an ambulation assistive 
device, and do not have cognitive impairment. 

• A required safety video that participants must watch, prior to having access to the exercises. The safety 
video provides safety recommendations based on the Stepping On falls prevention program (co-authored 
by Dr. Mahoney), and Dr. Mahoney and PT Wenker’s combined 50 years of clinical and research 
experience with geriatric patient mobility. 

• Exercise videos separated into a basic and advanced level. We have recommended that participants only 
do the advanced exercises after they have done several weeks of basic-level exercises involving similar 
muscle groups. 

 
For all Groups to monitor for adverse events:  

• We will assess how exercises are going by asking a specific question on the ElderTree weekly survey. Any 
report of an adverse event related to exercise will be followed up within a day by phone call to the 
participant to identify details to determine whether an exercise should be pulled from the online 
platform or if additional safety recommendations need to be provided. Events will be reported to the 
DMC and serious events to the IRB as soon as discovered. 

• Study participants are also instructed to call the study 1-800 line with any questions or concerns at any 
time. This phone line is monitored daily. Research staff will follow up within 48 hours to ascertain details 
and take further action as needed. 

• If a participant is experiencing worsening symptoms (e.g. increased daily pain, night pain, need for 
medication, difficulty with ADLs, new or increased swelling, lost work days) not alleviated by decreasing 
their exercise level, then they will be instructed to stop the exercise and contact their participating 
physician to determine if they should or should not continue participating in the study.  
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