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Abstract

Current treatments for major depressive disorder are either less effective for older adults (i.e. pharmacotherapy) or
are challenging to extend to community settings (i.e. psychotherapy). To improve and extend mental health
treatment for older adults, our team has expanded a previously developed streamlined talk-therapy model to
incorporate a technology package that includes patient-reported outcome questions (sent via SMS) and a
smartwatch. The goal of this pilot study was to assess and improve the usability, usefulness, and acceptability of the
technology package. We completed a pilot feasibility and usability assessment with 15 older adults. Participants
demonstrated the feasibility of use of the intervention, successfully completing 99% of their assigned tasks during
the pilot. Findings were used to address usability barriers in preparation for future clinical trials. Our results
highlight the importance completing usability assessment and involving older adults in the intervention design
process when incorporating technology into care.

INTRODUCTION

The population of older adults (those over the age of 65), is growing more rapidly than any other age group in the
world. The population of the “oldest old,” those over the age 85, is expected to grow 351% by 2050.! With aging
populations also comes increased incidence of chronic conditions, such as arthritis, diabetes, hypertension, and heart
disease.? The leading cause of disability in older adults, however, is major depressive disorder (MDD).> MDD
advances brain and epigenetic age, and increases morbidity and mortality.* MDD has also been linked to an
increased risk of frailty, diabetes, stroke, cognitive impairment, cardiac diseases, and arterial disease, not to mention
related suffering and increased cost of care.* !

Despite increased medical need and treatment among older adults, late-life depression (LLD) is undertreated.!"'? As
with other chronic conditions, disparities in the incidence and treatment of LLD exist based on gender, race, and
ethnicity,!>!4 which is problematic because the older adult population is projected to become increasingly racially
and ethnically diverse over time.! Pharmacotherapy for MDD has significantly poorer effectiveness for older adults
than younger adults and has been demonstrated to help less than half of LDD cases.'>!® Previous studies have also
demonstrated older adults encounter increased challenges in adhering to pharmacotherapy regimens based on
cognitive limitations (e.g. learning, working memory) and structural challenges (e.g. obtaining their medications
from the pharmacy).!”!® Older adults also have a greater risk of depression relapse, although this risk can be
mitigated with pharmacotherapy and psychotherapy.'*?° Psychotherapy, specifically problem-solving therapy, has
demonstrated efficacy in improving symptoms of LDD and reducing functional disability.?'> However,
psychotherapies are complex, and many community-based therapists (e.g. social workers, care managers) are not
qualified to deliver these treatments, limiting the scalability of psychotherapy in its current form.2?

The center grant (ALACRITY) associated with this work focuses on streamlining and simplifying LDD treatments
and improving their scalability for community-based settings.?* In earlier work, the team developed a streamlined,
stepped therapy grounded in neurobiological constructs but that focuses on simple, efficacious behavioral strategies
to enhance scalability of treatments that can be effectively delivered by community-based therapists (Engage). The
streamlined therapy has been effectively taught to community-based therapists and has been demonstrated to be non-
inferior to the gold standard of psychotherapy for LLD, problem-solving therapy.?>-26

A recent review on the treatment of LLD highlighted key areas for future research, including: building patient-
centered, culturally sensitive treatments; determining if/how to involve technology in LLD treatment; involving
community health workers; and developing treatment models scalable across settings, particularly those situated in
the community.'* The ALACRITY Center has addressed each of the aforementioned aims by devising Engage, a
community care model embedded in senior centers.?> In addition to talk therapy, the team has expanded Engage to
include a technology-facilitated platform (Engage-M). Engage-M incorporates patient-reported outcomes collected
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via text message with a commercial smartwatch and a mobile phone-based activity tracking application. The design
was based on a previous concept that increased activity among older adult patients with ischemic heart disease.?’
The intervention can be used in conjunction with counseling sessions with a licensed clinical social worker in order
to improve access to treatment by allowing social workers to treat more patients, increase number of touch-points
with the patient, and facilitate patient engagement.

Given the known barriers to use of health information technology by older adults,?® we considered it essential to
assess and improve usability and feasibility of the technology-facilitated intervention package before moving ahead
to assess the efficacy of the intervention on treating LLD. Constructs such as usability and usefulness have been
demonstrated to predict eventual use of a technology.?? Commercial technologies are also not typically optimized
for older adults.*° In addition, persons in underserved groups (e.g. older adults, racial minorities, ethnic minorities)
who would benefit most from community-based care, struggle most in overcoming issues related to usability.>
Therefore, an initial usability study of the technological intervention was a critical step prior to clinical assessment.
Here, we report our findings of a usability and one-week pilot feasibility study, in which community-dwelling older
adults used the Engage-M platform in their daily lives. Our goal was to assess and improve the perceived usability,
usefulness, and acceptability of a text-message and smartwatch-based intervention for older adults. In addition, our
findings have implications for future mHealth and wearable based interventions for older adults.

METHODS
Intervention description

The Engage-M intervention involves patients reporting outcomes twice a day via text message and tracking their
activities using a smartwatch (Withings Steel HR; https://www.withings.com/us/en/steel-hr). See Figure 1.

The technology platform we partnered with, Way To Health, facilitates sending and receiving text messages and
receiving patient activity data. Way To Health is a technology platform that facilitates communication with patients
through SMS-messaging and integration with wearable devices to store activity data.>' Their system uses branching
logic to have adapted, individually tailored exchanges with patients. For Engage-M, Way To Health sent four SMS
questions in the morning, and one to three questions in the evening, with automated prompts if participants did not
respond or sent erroneous responses (e.g. answering with letters to a question requiring numerical input). The
platform stored patient responses and step and sleep data. The data from patient messages was populated into a
clinician-facing interface that allowed community therapists to review how the patient was feeling during the week
and incorporate this information into the patient’s therapy.

In addition, Way To Health connects with HealthMate, the mobile phone application that interfaces with the
smartwatch activity tracker. Through HealthMate, the patient’s activity data, in this case sleep and step data, is
populated in the therapist’s interface in Way To Health.

Similar to previous interventions developed by our team, the patient-facing portion of the technological intervention
was based on behavioral economics-based reward systems aimed to increase adherence to treatment and monitoring
procedures.?® In this case, patients can move between levels (e.g. bronze, silver, gold) based on completing activities
related to their mental health and well-being in a gamified manner.?’ In other words, patients would work with their
therapist to select an enjoyable activity (such as walking, telephoning a friend, or going to a movie), and then
receive points if they complete it each week. In an upcoming clinical trial, patients will have the opportunity to
receive cash prizes for making it to the highest level.

Study design and Sample

We assessed the usability, usefulness, and acceptability of the Engage-M intervention using semi-structured
interviews, questionnaires, and system use data. All participants were recruited from a single senior center in the
Northeastern United States. Senior center members were eligible for the study if they were over 49 years old, had
the ability to speak and read English, and if they owned a smartphone. Those meeting inclusion criteria and agreeing
to participate first completed an initial interview where they received an introduction to the intervention and
provided feedback. Because time constraints prohibited purposive sampling for MDD, all participants instead
completed a PHQ-9 and were asked if they had experience with talk therapy (see Table 2). Participants then
participated in the intervention for a one-week trial period. Following the trial period, participants completed a
follow-up interview in which they discussed their perceptions of the intervention. This study was approved by the
Weill Cornell Medicine Institutional Review Board, and participants provided written informed consent.
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Figure 1. Format and structure of Engage-M technology package, and how it can be used to facilitate psychotherapy
sessions.
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Data collection

Our team included experts in usability assessment, user-centered design, and clinical psychology and psychiatry.
Three research assistants and a PhD-level user-centered design researcher (NCB) completed in-person data
collection (i.e. interviews). All of the research assistants had previous experience in a community-based setting
completing interviews with older adults. Prior to data collection, the team of research assistants underwent a series
of hands-on, immersive training sessions with the PhD-level researcher who designed the study.

Initial interview: During the initial interview, participants first received an overview of the intervention, provided
informed consent (as applicable), and were enrolled in the pilot intervention. As noted in the intervention
description, the intervention is based on reward exposure linked to a daily planned activity. For the purposes of the
usability study, we had participants imagine that their planned activity was to go for a walk although we made it
clear to them it was their choice about whether or not they did this.

Participants then completed a cognitive walkthrough where they received each of the text messages included in the
intervention and were asked to “think-aloud” regarding how they thought they should respond to each message.
Cognitive walkthroughs are an established usability assessment technique in which users verbalize their thought
process or “think-aloud” which can help identify design components that are unintuitive or challenging to
understand.3? During the cognitive walkthrough, study team members also asked participants structured questions to
assess comprehension of the messages (e.g. “how do you think you should respond to this message if at all?”).
Following the cognitive walkthrough portion of the interview, participants completed a series of questionnaires,
including:

- Unified Theory of Technology Acceptance , and Use of Technology (UTAUT2) assessment adapted for

assessment of healthcare wearable devices and mobile health technology?3
- Demographics survey

- PHQ-9 — a validated instrument for assessing major depressive disorders>**®

Study team members then completed the technology setup, gave participants their study provided smartwatch, and
gave a brief tutorial for using the smartwatch and mobile health application. The study team member also scheduled
a time with the participant for the follow-up interview. Prior to conclusion of the study, participants had an
opportunity to ask questions and resolve any doubts. Lastly, the study team member utilized teach-back to ensure the
participants could repeat their study tasks in their own words.

One-week pilot period: Participants were asked to use the smartwatch, respond to morning mood and evening
activity questions, and sync their smartwatch data with their mobile device by opening the HealthMate application
once per day. Throughout the pilot period, the W2H system stored data related to participant responses to text
messages and whether the participant synced their watch with the mobile device application.

Follow-up interview: After participants completed the one-week pilot, they met in-person with a study team member
for a follow-up interview. Participants provided feedback related to their experience using the smartwatch and
responding to study messaging. The study team members also discussed perceived helpfulness of the intervention,
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willingness to utilize similar interventions, and willingness to recommend the intervention to a fried/family member
to support emotional health and quality of life. At the conclusion of the interview, the participants completed the
UTAUT?2 a second time.

Rapid data analysis and iterative intervention re-design

Table 1 provides a summary of what study phase data was collected in, brief description of the data, and an analysis
summary related to how results are presented.

Table 1. Description of the data collected in each study phase including an analysis summary.
Collection

phase Description Analysis summary
Demographics Descriptive statistics
PHQ-9 Descriptive statistics
Initial UTAUT?2 Not presented here
interview - Transcribed by professional service

Audio recording of cognitiv . .
udio recording of cog ¢ - “Think-aloud” feedback used to summarize common

walkthrough .
errors and issues
Morning mood question responses Descriptive statistics of completion, errant responses
Intervention | Evening activity questions responses | Descriptive statistics of completion, errant responses
pilot Steps activity Descriptive statistics of sync completion
Sleep activity Descriptive statistics of sync completion
UTAUT?2 Not presented here
Follow-up | Audio recording regarding - Transcribed by professional service
interview | intervention feedback - Transcripts iteratively reviewed to identify potential

areas for improvement of the intervention

A single investigator from our team (NCB), who has extensive experience conducting and analyzing data from
usability studies, completed the aggregation of descriptive statistics and review of the interview transcripts. Data
collection, analysis, and intervention re-design occurred in a highly abbreviated time-frame to meet a 6-week
deadline for launching the subsequent RCT study.?” Rapid development approaches have become increasingly in the
development of modern technologies and have demonstrated success in creating user-oriented products.’® Given the
rapid cycle development process, a formal, inductive qualitative analysis was not appropriate. Review of the both

the initial and follow up interview transcripts focused pragmatically on common problems and areas improvement of
the intervention. The initial interview transcripts were iteratively reviewed to determine common sources of error or
confusion (Table 3). Review of the final interview transcripts elicited common barriers to use of the technology
package and recommendations for improvement.

The information was summarized and reviewed with another team member with expertise in usability evaluation
(JSA). The summaries were used to create initial recommendations for updates to the intervention and study conduct
for an upcoming RCT. The results were then reviewed with all study investigators to come to a consensus on what
updates would ultimately be made to the intervention and study methods (summarized in the Discussion).

RESULTS
Characteristics of Study Participants

A total of 15 participants met inclusion criteria, consented to participate, and completed the study. Two other
participants dropped out during the initial interview due to English language and technology barriers. Table 2
presents the characteristics of the convenience sample of study participants obtained from recruitment in a single
community senior center.

Initial Interviews

Table 3 summarize participants’ comprehension of the various groups of messages included in the study. The most
concerning error pertained to participants who indicated in their think aloud response that they had flipped the
orientation of the scale for mood and activity questions. For example, they said they would respond a 10 (“most
sad”) to the question about sadness then describe that they responded this number because they felt very happy. The
errors that involved responding an out-of-range value (e.g. not “Yes”/”No”, or a number 1-10) were less concerning
as the Way To Health platform can trigger an automated error message to prompt the user to enter a valid response.
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Table 2. Summary of study participant characteristics. One common theme was that participants

N % believed they needed to respond to questions that

Gender were not designed to require a response (e.g., the
Female 8 53.3 welcome message at study initiation, or weekly
Male 7 46.6 updates about participant status). Participants

Age* also struggled with answering questions about
50-59 1 7.1 their planned activity and how their planned
60-69 10 71.4 activity related to their reward plan. We believe
70-79 2 14.2 that this challenge was because the planned
80+ 1 7.1 activity was hypothetical. This is of less concern

Race for the future RCT, in which participants will
White 2 13.3 have tailored activities planned with their
Black 1 6.7 therapist and documented for them in a physical
Asian 11 73.3 calendar.

.. Other ! 6.7 Intervention Pilot

Ethnicity
Not Hispanic 14 933 Participants were generally very successful in
Hispanic 1 6.7 responding to study messages and syncing their

Education activity data each day. Participants completed
High school (no degree) | 1 6.7 99.0% (104/105) of the morning mood questions
High school degree 5 33.3 and 100.0% (105/105) of the evening activity
Some college or 5 33.3 questions. During the follow-up interview, the
Associate’s degree participant who missed one morning of mood
Bachelor’s degree 4 26.7 question sets noted that they were unable to

Experience with respond because they underwent a surgical

talk therapy procedure that morning. Throughout the pilot,
Yes 2 13.3 participants sent a total of 6 invalid responses, 3
No 13 86.7 in response to numeric questions (i.e. 1-10) and

PHQ-9 category 3 in responses to Yes/No questions. The invalid
None-minimal 8 53.3 numeric response included two instances of
Mild 5 333 entering the letter “O”, presumably instead of the
Moderate** 2 13.3 number “0”, and one instance of entering “0 not
Moderately severe 0 0 sad.” The invalid responses to the Yes/No
Severe 0 0 questions included “Yo”, “Y Es”, and “No”

*N = 14, one participant elected not to answer followed by an explanation of why they did not

**Treatment, consideration of counseling or pharmacotherapy =~ complete the activity. Importantly, in all 6

recommended instances, participants received an error message

and were able to send a valid response in their

next message. In addition to the invalid
responses, participants also responded to messages where a response was not required in 114 instances, equivalent to
more than once per participant per day. The vast majority of these messages (94/114; 82.4%) involved some
variation of “okay” and “thank you.”

Participants successfully synced their step and sleep activity data 100.0% (105/105) and 95.2% (100/105) days of
the pilot intervention, respectively. The participant that noted that they underwent a surgical procedure during the
pilot accounted for 60% (3/5) of the days where participants had missing sleep data.

Table 3. Summary of common errors and confusion related to study messages in initial interview.

Message Group Response type  Common errors and confusion

Study initiation — None - Did not understand how to gain or lose points

description of - Confusion between “points” (e.g. 100) and levels (e.g. bronze, silver)
reward plan - Thought they needed to respond to the message

- Text very long, required scrolling, especially for those with larger
font settings

Morning mood Numeric (1-10) | - Flip-flopped scale orientation

questions - Wanted clarification for pain question (i.e. physical vs. mental)
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Evening activity Numeric (1-10) | - Did not understand the word “accomplishment”
questions
Evening activity Yes/No - Variations of yes/no (e.g. “Y,” “N,” “yes, of course™)
questions - Wanted to include information about their planned activity (e.g. “I
walked”)
Weekly reward None - Thought they needed to respond to the message
plan updates
Response reminder | Numeric (1-10), | - Wanted to respond affirmatively (e.g. “okay”) instead of answering
or Yes/No) most recent question
- Confused about which question to respond to
Error message Numeric (1-10), | - Confused by words “value” and “numeric”
or Yes/No)

Follow-up Interviews

Our assessment of participant feedback focused on issues and recommendations for improvement that could be
adjusted in an upcoming RCT. One major concern was that messages were too repetitive. Participants also wanted
additional follow-up or to know that a human was reading their responses, which will presumably be resolved in
future studies where the intervention is used in ongoing therapy. Multiple participants also noted that they would
have liked additional training related to how to use the HealthMate app and understand their activity data.

Other issues noted were outside of elements we could control as investigators using commercially available
technologies. Some participants noted issues with the watch design, specifically that the viewfinder window which
showed activity and phone notifications and the analog clock were too small and hard to see. Others noted that, at
times, the data collected in the HealthMate application seemed inaccurate.

Overall, the participants described the intervention as acceptable and easy to use. Many participants described that
the intervention helped them become more self-aware about their mood and activity.

Final intervention updates based on study results

Our team utilized the results of the usability study to collaboratively update the Engage-M intervention and the study
materials for an upcoming RCT. Changes to the intervention focused on the text messaging as the other study
components, the Withings Smartwatch and HealthMate mobile application, involve commercially available
technologies that we had little ability to alter.

Morning mood questions, evening activity questions: We placed the description of the anchors of the scale (e.g. not
sad, most sad) immediately following the first mention (example below), for each of the messages. Our rationale for
this change was to avoid comprehension errors about the orientation of the scale for questions that required numeric
answers. We anticipate that with the initial design the participants may have just seen 0 to 10 and made their own
assumption about the directionality without fully reading the message.

Initial message (example) Updated message (example)
“On a scale of 0 to 10 how sad do you feel today “How sad do you feel today? Please type a number
(0O=not sad, 10=most sad)? Please type a number. from 0 (not sad) to 10 (most sad).”

We also found the that usability study was critical in detecting misunderstanding in answering mood and activity
questions, so we have also added a segment to the RCT study initiation session where patients will think aloud about
how they should respond to the messages to similarly catch potential issues.

Based on participant feedback, we also clarified the mood question that asked about pain to refer specifically to
“physical pain.”

Out of office message: During the pilot intervention, many participants responded to messages where no response
was required, which commonly included phrases such as “okay” or “thank you”. While these responses do not raise
issues, one of the greatest safety concerns related to using this intervention with patients with MDD is that patients
will report serious symptoms (e.g. severe depression, suicidal ideation) via text thinking their therapist will see it. To
reduce this possibility, we have added an “out of office message” stating, Thank you for your message. We are not
monitoring this texting program but if you have any information to share, please discuss with your therapist at your
next visit. If you need urgent assistance please go to an emergency room. Receiving this message each time the
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participant simply sends “okay” or “thanks” may become annoying, so we have configured this message to send
adaptively, only when it involves a message other than “okay” or “thank you”.

Study initiation message — description of reward plan: Participants struggled to comprehend the components of the
study initiation message during the initial interview. We also noted that the message required a lot of scrolling,
particularly for those who had larger font size settings. To mitigate this issue, we broke the study initiation into four
shorter messages that send one at a time at the beginning of the study with a lag in between, so participants have
ample time to read the message. In the RCT, therapists also plan to review the reward plan with the patient during
study initiation to ensure understanding.

Reducing repetitiveness: Many participants in the follow-up interview described concerns that the messages were
too repetitive and would become boring over time. For the RCT, we created three variations of message wording for
activity reminder and weekly reward plan updates that will be varied at random. We chose these message groups
because the participant receives them more than once (daily and weekly, respectively) and these messages do not
involve eliciting responses from patients where consistent wording may be more critical, as is the case with the
morning mood and evening activity questions.

Therapist training and study initiation manual: In the RCT, therapists (not research assistants) will complete the
study initiation. The technology setup process for the intervention is complex due to the number of components
involved, so we have conducted multiple trainings with the therapists and created a step-by-step manual with
pictures to walk them through the setup process. We have also incorporated additional steps into the therapist
manual to ensure the patient leaves the study initiation session equipped with the knowledge necessary to
successfully utilize the intervention, including:

1. Standardized phone setup for those receiving a phone as part of the study - therapists will set up study
smartphones with a standard configuration so the buttons/apps the participant needs (calls, messages,
HealthMate) are set as shortcuts.

2. Adaptive phone set up — the therapists have instructions to adjust the font settings on the phone to a size
easily readable by the patient. In previous iterations of the study, we provided instructions to patients to
complete this step on their own.

3. Integration of technologies into daily activities — therapists will discuss with patients to ensure they have a
place to keep and charge their phone.

4. Review of patient education booklet — therapists will review newly added information regarding how to use
their phone (for those receiving a study phone) and use of the tools related to the intervention (messaging,
HealthMate application).

5. Patient teach-back — the study initiation session will include with the therapist reviewing the activities the
patient should complete each day and having the patient repeat the activities in their own words.

Patient education booklet: Prior to the usability study, team members designed an education booklet regarding
information on their condition and strategies for mitigating depressive symptoms. The usability study only included
patients who already owned a smartphone, but to improve accessibility of the intervention in the RCT, participants
who do not have their own smartphone will be given one. As described above, we have added simple, mostly photo-
based materials explaining the key functions patients will need to complete using a smartphone (charging, making
phone calls, messaging). The booklet also includes information about the study interventions. The information will
first be reviewed with patients by their therapist to provide patients an opportunity to ask questions and ensure they
know where these instructions are should they need them throughout the course of the intervention.

DISCUSSION

In this study, we demonstrated the feasibility of older adults using a relatively complex technological intervention
involving reporting outcomes twice a day via text message and tracking their activities using a smartwatch. This
required careful attention to technology and instructional design. Below, we highlight four lessons for future studies
aimed to design useful, usable consumer health technologies, particularly for older adults. For more in-depth
guidance on designing for older adults, see works such as Czaja et al. 2019.%

Utilize usability assessment and cognitive walkthroughs to understand what may be challenging or unintuitive. The
intervention changes we made would not have been possible without input from our older adult participants. The

think-aloud protocol was particularly helpful in identifying portions of the design that were not intuitive. Our
participants provided their thoughts with ease. This method was also relatively easy to teach to a group of research
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assistants who had no prior experience with usability assessment and little knowledge of semi-structured
interviewing methodologies.

Tailor the technology to the tasks and the person.*® Our technology setup process involves making the most
frequently used functions (messaging and the HealthMate applications) for the intervention tasks easily accessible.
We also plan to work with the participants to ensure device settings (e.g. font size), fit well with their physiological
and cognitive needs. When possible, it is beneficial to go through these accommodations with the user, as opposed
to giving them an “out-of-the-box” technology and expecting them to determine how to make accommodations.

Take advantage of simplified visual design. Since the early days of web design, user interface designers have pushed
the concept of minimalism, simplifying interfaces “by removing unnecessary elements or content that does not
support user tasks”.*' We incorporated this concept by shortening text messages into more digestible segments (see
study initiation message) and providing proximal visual cues to reduce confusion in numeric response questions.

Leverage key principles of instructional design. Ideally, intuitive technologies would not require instructions.
However, since technology design is not optimized for older adults and those with less technology experience,
instructional design becomes and important piece of consumer health technology interventions. Czaja et al.’s chapter
on instructional design for older adults recommends using Merrill’s phases for effective instruction, including
integration, activation, application, and demonstration.*> Therapists and instructional materials help the patient
integrate the technologies into their daily lives by discussing where the phone can be charged and daily wearing of
the smartwatch. The patient instruction booklet also provides a routine whereby the patient charges their phone each
night and answer text messages at the same time each day. The phone instructions activate structures of previously
used technologies, for example, by comparing the noise their phone will make when they have a message to a
familiar sound, such as a timer. During the initial setup, patients will be asked to apply their knowledge of the
messages and describe how they think they should be answered. Lastly, the initial setup concludes with the patient
demonstrating their understanding of the activities they need to complete via teach-back.

30,39

Limitations

This study contained limitations in the patient characteristics and study time-frame. First, all participants were
recruited from a single community center. Our sample contained a greater proportion of Asian participants than
would be expected in a sample of the United States adult population.** The patients were, however, relatively
balanced in terms of gender and educational attainment (Table 2). This study was also limited to those who already
owned a smartphone and did not specifically target those with MDD. The pilot study also only involved one week
of technology use, although the actual intervention involves a 12-week use period.

Many of the limitations of the pilot study will be addressed in an upcoming RCT. Measures to address the
aforementioned limitations include:
- Patient recruitment from multiple senior centers
- Providing smartphones to those who do not already have them
- Adding inclusion criteria to include only those indicating moderate (or worse) mental health symptoms as
based on a PHQ-9 assessment
- Implementing a 12-week study period

Conclusions

Our pilot study demonstrated the feasibility of older adults using a text-messaging and wearable device-based
intervention. Our work provides further proof of concept that these health technologies can be successfully utilized
by older adults through careful consideration of technology and instructional design. The findings of our study
underscore the importance of usability testing and incorporating representative end users into the intervention
design. Our technology and study design process benefited from previously established user-centered design
concepts including task-technology fit and minimalism, as well as instructional design principles. Future work
should assess the efficacy of our and other consumer health technology interventions in improving health outcomes
for older adults.
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