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Abstract

The Ready Steady 3.0 trial is designed to test the main and interactive effects of two behavior
change intervention components, within an 8-week physical activity intervention, on older adults’
physical activity (PA). Each component is comprised of behavior change strategies that emphasize
two different evidence-based ways to motivate older adults to be active: interpersonal and
intrapersonal. 308 adults = 70 years old will be randomized to 1 of 4 conditions ina 2 x 2 full
factorial trial in which the two factors represent the receipt (No, Yes) of interpersonal or
intrapersonal behavior change strategies. Participants will also receive two core intervention
components: the Otago Exercise Program adapted for small groups and a PA monitor.
Interventions across conditions will be delivered during 8 weekly, small group, meetings in
community settings. The primary outcome of PA, measured objectively, and secondary outcomes
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aAdjustments for Covid-19

We adjusted our protocol on March 16, 2020 according to recommendations from the Centers for Disease Control and the Minnesota
Department of Health, and received approval from the University of Minnesota Institutional Review Board. Although the small groups
in cohort 11, which were underway at this time, were able to complete their 7t and 8t intervention meetings via telephone
conference calls, the enrollment and randomization of additional participants was stopped on March 16th. We will resume delivering
the intervention to additional cohorts when recommendations for COVID-19 allow small group gatherings.

2adjustments for COVID-19.

During COVID-19 mitigation and containment efforts, assessments and data collection will be conducted over the phone instead of in
community centers, libraries, or participants’ until it is safe to meet in person. Similar to our procedures before Covid-19, we will
schedule and confirm the logistics of these assessment meetings via phone and US mail. We will also send participants a copy of the
response scales to each questionnaire in the structured interview. We anticipate that we will use this adjusted assessment protocol for
24 post-intervention assessments, 47 6-month post-intervention assessments, and 24 12-month post-intervention assessments.
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of falls and the quality of life will be assessed at baseline and post-intervention: 1 week, 6 months,
and 12 months. Findings will enable the identification of behavior change content that contributes
to physical activity outcomes within a physical activity intervention for older adults. This study is
one of the first to use the MOST framework to guide the development of a community-based
physical activity intervention for older adults to reduce the public health problems of low PA and
falls. The results will enable the optimization of behavior change content within a PA intervention
for older adults and, in turn, other PA interventions for older adults.

Keywords

Older persons; Fall Prevention; Physical Activity; Multi-phase Optimization Strategy; Behavior
Change

1. Introduction

Every year, 1 in 4 people aged 65 and older fall.! Twenty-five percent of these falls cause
injury or death? and have devastating effects on quality of life.3 Evidence-based exercises
that target increased leg-strength and balance effectively reduce falls and related injuries.*
However, less than 14% of older adults perform these exercises regularly, and fall rates
remain high across older adult populations.1-2 This knowledge-behavior gap is in part due
to the scarce and inconclusive evidence regarding which behavior change strategies motivate
the increased performance of physical activity in older adults. In this paper, we describe the
protocol for a randomized optimization trial (Ready Steady 3.0) to identify behavior change
strategies within a physical activity intervention that elicit sustained increases in physical
activity among community-dwelling adults who are = 70 years old.

Although evidence generated in the field of falls prevention identifies the types of exercises
that effectively prevent falls (balance-challenging, leg-strengthening),* it does not identify
the types of strategies that effectively motivate behavior change in older adults.” Thus, while
it is known which physical activity content should be included in interventions for older
adults, it is not known which behavior change content should be included.8° We aim to
optimize behavior change content within a promising physical activity intervention with
guidance from the engineering-inspired Multiphase Optimization Strategy (MOST)
framework.10

The MOST framework includes phases for preparing, optimizing, and evaluating
multicomponent behavioral interventions.10 The intervention we aim to optimize was
prepared by first separating its behavior change strategies into two sets: interpersonal and
intrapersonal, based on theories of behavior changel1:12 and life span development3 as well
as prior research.®14 The interpersonal strategies emphasize interactions, such as social
support and social comparison. The intrapersonal strategies emphasize personal reflection
and considerations such as goal setting and action planning. Results from our preparation
study showed that it was feasible to deliver both sets of strategies, together or independently,
to small groups of older adults as part of a community-based physical activity intervention.1
Additionally, we found that participants who received the interpersonal component,
compared to those who did not, increased their physical activity for up to 6 months post-
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intervention. Although the preparation study confirmed both sets of behavior change
strategies as candidate intervention components, it had limitations. Results did not show the
effects of behavior change components on sustained changes in physical activity (e.g., > 6
months), falls, or quality of life in older adults--all essential outcomes for identifying active
intervention component(s).

Thus, the study protocol described in this paper builds upon our earlier study with three
enhancements: increased sample size, extended follow-up time, and additional relevant
outcomes. The objective of this trial is to examine the effects of the interpersonal and
intrapersonal behavior change intervention components on older adults’ physical activity,
fall rates, and quality of life for up to 12 months, via a full 2x2 factorial experiment (See
Table 1). The results will allow for the optimization of behavior change content within an 8-
week physical activity intervention and, in turn, other physical activity interventions for
older adults.

2. Methods

2.1 Study overview and aims

The design and protocol for this study adhere to the Consolidated Standards of Reporting -
Social and Psychological Intervention Trials (CONSORT-SPI 2018)16 and is registered with
ClinicalTrials.gov (Identifier: NCT03326141). Three hundred and eight community-
dwelling older adults will be enrolled and randomized to 1 of 4 conditions, which represent
distinct combinations of the core and experimental intervention components (Table 1).
Enrollment will occur in phases so that the 8-week intervention can be delivered
simultaneously to participants in all 4 conditions. To do this we will enroll 13 cohorts each
comprised of 16 to 24 participants over 60 months: approximately one cohort per quarter
between November 2017 and August 2021.1

Study participants’ physical activity, falls, quality of life and targeted mechanisms of action
will be assessed at baseline and three time points post-intervention: one week, 6 months, and
12 months. Figure 1 summarizes participant flow through the study. Informed consent will
be obtained from all participants. This study is approved by the University of Minnesota’s
Institutional Review Board (IRB # 1607590922).

A conceptual model for this study (See Figure 2) illustrates the main intervention content as
two core components (a physical activity protocol and monitor) and two experimental
components (sets of interpersonal and intrapersonal behavior change strategies), and their
linkages to constructs targeted as putative mechanisms of action and outcomes. The
intervention is based on the wellness mativation theory (WMT), which posits that social
contextual resources such as environmental and social support, and behavioral change
processes such as self-knowledge, readiness, self-regulation, influence older adults’ health-
related actions, including physical activity.11

A 2x2 full factorial experimental design will be used to test the effects of the experimental
components. The two factors represent the receipt (No versus Yes) of the experimental
components comprised of interpersonal behavior change strategies (e.g., social support) and
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intrapersonal behavior change strategies (e.g., goal setting). The full factorial design will
enable simultaneous tests of the main and interaction effects of the experimental intervention
components.1” Other research designs are appropriate for comparing a whole intervention
package to a control group, or determining if a single component is best by comparing
simple effects of individual components to a control arm (e.g., multiple arm comparative
experiment). However, such designs are inefficient when investigating the relative
contributions of more than one experimental intervention component.1” The factorial
experiment design used in this study will enable us to identify which components
meaningfully contribute to outcomes using the criterion10 of a positive effect on sustained
increases in physical activity, falls prevention, and quality of life.

2.2 The aims of this study are to:

2.3 Setting

1. Determine which behavior change intervention components increase physical
activity among community- dwelling older adults at three time points post-
intervention: 1 week, 6 months, and 12 months. We hypothesize that participants
receiving the interpersonal component (conditions 2 and 4 in Table 1) will have
clinically meaningful increases in physical activity post-intervention (at all 3
time-points), compared to those not receiving this component (conditions 1, 3
Table 1).

2. Determine which intervention components decrease fall occurrence and increase
quality of life among community-dwelling older adults. We hypothesize that
participants receiving the interpersonal component will have clinically
meaningful reductions in falls and increases in quality of life, 12 months post
intervention, compared to those not receiving this component.

3. Evaluate intervention component effects on constructs targeted as putative
mechanisms of action: motivational constructs (environmental support; social
support; readiness; self-efficacy; enjoyment; self-regulation) and physical
markers of fall risk (functional leg strength and balance), and whether these
mechanisms mediate the intervention component effects on physical activity and
falls.

This study will be conducted at the University of Minnesota and in community centers
across Minneapolis and Saint Paul, Minnesota. Research staff will conduct telephone
screening and coordinate study communications, meetings, and reports in research offices at
the University of Minnesota, School of Nursing. Assessments and intervention meetings
with participants will be conducted in community centers in Minneapolis and Saint Paul.
Our research team has longstanding partnerships with several centers that have goals to
promote physical activity and prevent falls among older adults. Each community center
values service to diverse populations in easily accessible locations and can host small
gatherings in meeting rooms.

Contemp Clin Trials. Author manuscript; available in PMC 2022 February 01.
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2.4 Participants

2.4.1 Entrance Criteria—Entrance criteria will be broad, consistent with
recommendations to promote physical activity across older adult populations, including
those with frailty, multiple chronic conditions, and pain.1® The inclusion criteria will consist
of: a) the ability to speak English; b) age = 70 years old; c) the ability to walk (with or
without an aid); d) self-reported performance of strength training exercises less than twice
per week, balance-challenging exercises less than three times per week, and endurance
activity (light, moderate, vigorous) less than 150 minutes per week,1® and e) the presence of
at least one self-reported risk for falls.29 Additionally, we will administer the Exercise and
Screening for You.2! Potential participants who respond “Yes” to questions about current
untreated cardiovascular symptoms, frequent falls, or dizziness, must obtain clearance from
their primary care provider. The exclusion criteria will consist of: a) lower extremity injury
or surgery within the last six weeks and b) self-reported diagnosis of a neurocognitive
disorder, or a score of < 4 on the Callahan Cognitive screener,22 because the current
intervention does not include tailoring or adaptations for these conditions which impede a
person’s ability to implement the intervention content.

2.4.2 Recruitment, screening, and informed consent—Community-dwelling
adults who are = 70 years old will be recruited using several approaches. We will place
advertisements in local newspapers, on Facebook, and in church bulletins near community
centers that host the study meetings. We will also present information about the study at
local wellness fairs and community centers and display fliers in local businesses frequented
by older adults, such as coffee shops, clinics, and coops. Finally, details about our study will
be maintained on two University of Minnesota websites. One website will be dedicated to
information about our research and community partners. The other will be the University’s
Study Finder,23 which helps individuals quickly and easily identify contacts for all studies
that need volunteers. All advertisements, fliers, and websites will direct potential
participants to contact the research team via a study-dedicated phone number or email
address. A trained researcher will then inform potential participants about the research.

Interested potential participants will be screened for study eligibility via telephone
interviews, guided by a screening case report form in Research Electronic Data Capture
(REDCap). This form will include questions that address each entrance criteria and the
potential participant’s availability. Eligible participants will be mailed a consent form and
letter about the study and will also be scheduled for the consenting procedure and the
baseline assessment.

Before baseline assessments, researcher staff will review and discuss the consent with
potential participants, focusing on the study’s purpose, procedures, risks, benefits, and
options. Researcher staff will encourage potential participants, their families, partners, and
providers to ask questions or meet privately with the principal investigator to further clarify
questions or express concerns about the study. Potential participants will provide written and
verbal consent before proceeding with baseline assessments and data collection. Copies of
each written consent will be shared with the participant and filed in an electronic consent
case report form within REDCap.
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2.4.4 Retention—We will encourage retention through communication and participant-
centered scheduling. We will provide participants with written and verbal communication as
they progress through each study event. We will also address questions and requests from
participants’ as they occur. To do this, we will staff the study-dedicated phone and email
from 8 am to 5 pm Monday through Friday. All meetings with participants will be scheduled
according to their availability and will be adjusted upon request. If a participant misses an
intervention or assessment meeting, the study staff will attempt to contact them at least five
times using at least two methods (e.g., phone, text, email, US mail). Thank-you cards will be
given to participants after each assessment and greeting cards will also be sent to
participants on special occasions (e.g., birthdays). Finally, transportation to meetings will be
coordinated and subsidized upon request.

2.5 Intervention

The dose of the intervention, 8-weeks with 8 weekly contacts lasting 90 minutes each, is
based on triangulated data from prior research and feedback from community stakeholders.
14 The Centers for Disease Control and Prevention compendium of evidence-based fall
prevention interventions describes a broad range of intervention doses that elicit positive
effects.24 Results from our preparation studies show that intervention session attendance to
our eight-week course was good across conditions.14:15 Participants indicated this dose was
acceptable during post-intervention interviews. Community stakeholders, including older
adults, center leaders, and healthcare providers, advised us that contacts should be 90
minutes (not 60) to ensure participants did not feel “rushed,” and encouraged us to conduct
the intervention meetings between 9 am and 4 pm to groups of 4 to 6 people.

The social milieu in each 90-minute meeting will support friendly interactions, discussions,
and time for reflection guided by the course curricula that vary by study condition. Across
conditions, week one will include an orientation to the course, expectations, safety, and
resources. The curricula for weeks two through eight are organized such that each 90-minute
contact, across conditions, dedicates a comparable number of minutes to the Otago Exercise
Program (OEP) adapted for small groups, and the behavior change content or the attention
control content. Each interventionist manual, organized by weekly meeting, will include
objectives with scripted delivery tactics and activities, as well as timing for each. One
interventionist with experience leading small groups and training for this intervention will
facilitate meetings for all study conditions, according to curricula and manuals. Trained
research assistants, who do not have assessment or data collection responsibilities, will assist
with intervention processes such as scheduling meetings, setting up and cleaning up meeting
spaces, and managing meeting materials.

Participants will receive workbooks with five main sections: contact information, safety,
physical activity monitor information, weekly meeting information, and the original OEP
diagrams with instructions, which were copy-edited with permission to have an appearance
that is consistent with the rest of the workbook. Content in the weekly meeting section will
vary according to the four study conditions. Content in interventionist manuals and
participant workbooks will be augmented with pre-designed flipcharts that are also
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organized by condition and meeting. All content (experimental, attention control, core) is
summarized in the next six paragraphs and in Table 2.

2.5.1 Core Intervention Components

2.5.1.1 Otago Exercise Program (OEP) adapted for small groups: Our decision to use
the OEP as the physical activity component in this study was based on evidence and
practicality. The OEP was successfully used in our prior studies.1415 It requires the least
number of contacts among the evidence-based, fall-reducing physical activity interventions.”
It is safe and cost-effective?> when delivered to individuals and small groups in a variety of
settings by a variety of providers.28:27 Individuals who perform the OEP as recommended
increase their functional balance and leg strength, and in turn, decrease their fall risk.2°

The OEP includes guidance for four types of exercise: balance-challenging, leg-
strengthening, flexibility, and endurance 28. The 11 OEP balance-challenging exercises
include knee bends (4 levels of difficulty), backward walking (2 levels), walking and turning
(2 levels), sideways walking (2 levels), heel-toe stand (2 levels), heel-toe walking forward (2
levels), one leg stands (3 levels), heel walking (2 levels), toe walking, heel-toe walking
backward (1 level), sit to stand (4 levels), and stair-walking (1 level). The five leg-
strengthening exercises include the front knee (knee extensor, 4 levels), back knee (knee
flexor, 4 levels), side hip (hip abductor, 4 levels), calf raise (ankle plantar flexors, 2 levels),
and toe raise (ankle dorsiflexors, 2 levels). The five flexibility exercises include back
extensions, ankle movements, head movements, neck movements, and trunk movements.
Finally, the OEP includes guidance for encouraging endurance excercise and physical
activity, such as walking at a comfortable pace. Thus, we will also encourage participants to
increase their walking time by 10 to 20% of their current average -every 2 to 4 weeks.

Finally, the OEP includes guidance for encouraging endurance activities, such as walking at
a comfortable pace. Thus, we will also encourage participants to increase their walking time
by 10 to 20% of their current average —every 2 to 4 weeks.

The number, intensity, and duration of exercises will be gradually increased and adjusted
according to individual abilities and preferences.?8 Time spent on the combined movements
and activities will slowly increase across the 8-week intervention from approximately 25 to
60 minutes per meeting. Participants will master and individualize the OEP so that they can
self-direct their practice between meetings, and after the intervention ends. Participants will
be encouraged to practice their individualized OEP every other day and their endurance
activities (e.g., walking) every day, which is consistent with national and international
guideline recommendations for minimal physical activity among older adults.2°

Several safety procedures will be integrated into this core intervention component. By
design, the OEP emphasizes safety during each exercise.® The program will begin with a
limited number of exercises with low levels of difficulty and then slowly progress according
to individual ability, capacity, and preferences. Both interventionists and participants will
monitor exercise tolerance throughout each meeting and make adaptations accordingly.
Exercises will be performed slowly and near support structures (e.g., a sturdy chair, counter),
according to the OEP protocol. Participants will agree to stop exercises and seek assistance
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if they experience dizziness, shortness of breath, or pain of any type. Interventionists will
complete in-person and online OEP training annually and as needed. Additionally, a
physical therapist with expertise in geriatrics will consult with the research team throughout
the study. Finally, the principal investigator, who is a board-certified gerontological nurse
practitioner with extensive OEP experience, will supervise the interventionist and
intervention delivery.

2.5.1.2 Physical activity monitor: A physical activity monitor (Fitbit Charge 2) is
included as a core component in this intervention for two primary reasons. First, although
the ownership of a physical activity monitor does not independently change behavior3, the
monitors are used to augment some of behavior change content in the intervention. Second,
it will capture objectively measured physical activity data for the study, which is preferred to
self-reported measures that are associated with recall bias ®3. The triaxial accelerometers
built into the Fitbit Charge 2 physical activity monitors are valid and reliable measures of
physical activity in older adult research 31-34, We will distribute the monitors to all study
participants using general management procedures described below.

We developed three stages in a physical activity monitor management procedure to facilitate
basic use by all participants and to ensure consistent use for data capture by research staff.
The preparation stage will occur before assessments and data collection. Research staff will
register each physical activity monitor (e.g., Fitbit Charge 2), which were all purchased
before implementing the study protocol. Each monitor will be programmed using unique
research-specific monitor identification, email address, and password not related to
participants’ study identifications or personal-identifying information. Staff will deactivate
all visual displays in the physical activity monitor except time and calories.

The distribution stage of physical activity monitor management will occur during the
baseline assessment when research staff give participants a physical activity monitor and a
charging block. They will also orient participants to the basics of wearing and charging the
monitor using teach-back methods.3° Importantly, research staff will instruct participants not
to connect their monitor to a computer or phone and will not provide information about
synchronizing in this phase. Research staff will verify that the monitor display shows time
and calories only. They will instruct participants not to read or interpret the calorie counter
on their monitor displays and instead to focus on charging and wearing it during their
waking hours while engaging in their usual, everyday activities. Research staff will explain
that these initial restrictions help to minimize participants’ interaction with the monitor
during the baseline assessment period and also helps provide a gradual orientation to the
technology.

The activation stage will occur after the baseline assessments are complete. During this
phase, research staff will change the numeric “goals” for daily steps, distance, and active
minutes that come physical activity monitors (Fitbit Charge 2) -- from 10,000, 5 miles, and
30 minutes respectively, to 2500, 1 mile, and 10 minutes. These changes ensure that
messages from monitor displays are within a safe and relevant range for our study
population who, on average, have activity levels ranging from sedentary to just below the
recommended guidelines for older adults. Research staff will re-program the monitor to
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display steps, activity minutes, and distance instead of calories. They will also provide
participants with an advanced orientation about physical activity features on the monitor’s
display. Finally, research staff will assist participants in connecting their monitors to a
computer of their choice (e.g., phone, tablet, laptop, desktop), access the Fitbit application,
inform them about their research email and password, and provide an overview of
synchronizing their monitor.

Curricula across intervention conditions include encouragement for participants to use the
monitor during the intervention per personal preferences with attention to physical activity
features. The interventionist will be available before and after intervention meetings to help
participants troubleshoot their monitors as needed. Participants will also be encouraged to
contact the study-dedicated phone or email with technical questions and troubleshooting
needs. Some intervention meetings will include discussions about the physical activity
monitors, but topics vary according to assigned condition.

2.5.2 Experimental Intervention Components—The manuals that will guide the
delivery of behavior change strategies in both the interpersonal and intrapersonal
experimental components include introductions to each strategy followed by a facilitated
discussion or personal reflection time, a summary, and encouragement to implement the
strategy outside course meetings.

2.5.2.1 Interpersonal component: Our decision to include the behaviors change strategies
of managing environmental barriers, friendly social comparison, environmental prompts and
cues, social support, and recognizing self as a role model, in the interpersonal component
was based on their cohesiveness and evidence. All five strategies in this component require
communication between group members about physical activity-related ideas, experiences,
and knowledge to elicit change. There is theoretical and empirical evidence that each of
these is associated with physical activity in older adult adults.36-38 Strategies in this
component targets the motivational constructs of environmental resources, social support,
enjoyment, and self-efficacy as theoretical mechanisms of action.

Each strategy in this component will be used in at least one intervention meeting in
conditions 2 and 4 (See Tables 1 and 2). Following is a description of each strategy, basic
delivery tactics, and its location in the course. The strategy of managing environmental
barriers will be delivered in Meetings two and six during facilitated discussions about
barriers to physical activity rooted in one’s environment (physical or social surroundings), as
well as possible solutions (approximately 35 minutes total). The strategy of friendly social
comparison will be delivered in Meetings three and seven during facilitated discussions
about performing the exercises and implementing behavior change strategies outside of the
group meetings (approximately 35 minutes total). Additionally, participants are invited to
discuss how they use data from their physical activity monitors in both these meetings. The
strategy of environmental prompts and cues will be delivered during facilitated discussions
in Meetings four and eight about things in participants’ physical and social surroundings
they might use as reminders to walk or perform at least one OEP (approximately 30 minutes
total). The strategy of social support will be delivered during facilitated discussions in
Meeting five about the types of social support that individual participants have experienced
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and observed, as well as what types work for them (approximately 20 minutes total). The
strategy of recognizing self as a role model will be delivered during a facilitated discussion
in meeting seven, about role models and the direct and indirect ways that participants may
positively influence families, friends, neighbors, and acquaintances (approximately 10
minutes total).

2.5.2.2 Intrapersonal component: Similar to the interpersonal component, our decision
to include the five strategies of personal barrier management, goal setting, building a habit,
action planning, and self-assessment in the intrapersonal component was based on their
cohesiveness and evidence. These strategies all require reflection about personal preferences,
values, goals, and schedules to elicit change. Also, there is theoretical and empirical
evidence that each of these strategies is associated with physical activity in older adult
adults: 8363940 Strategies in this component target the motivational constructs of
enjoyment, self-efficacy, and self-regulation as theoretical mechanisms of action.

Each strategy in this component will be used in at least one intervention meeting in
conditions 3 and 4 (See Tables 1 and 2). Following is a description of each strategy, basic
delivery tactics, and its location in the course. The strategy of managing personal barriers
will be delivered during facilitated discussions in Meetings two and six about barriers to
exercise that originate in one’s mind or body, as well as possible solutions (approximately
35 minutes total). The strategy of goal setting will be delivered during designated reflection
time in meetings three and seven for drafting physical activity goals that are specific,
measurable, attainable, personally relevant, and time-limited (25 minutes total). The strategy
of building a habit will be delivered in Meetings’ four and eight (approximately 35 minutes
total). In Meeting four, the interventionist will guide participants to reflect on potential
opportunities for building a habit based on performing one or more OEP exercises before,
during, or after an existing personal routine and then encourages them to experiment with
one or two of their ideas. In Meeting eight, the interventionist will facilitate a follow-up
conversation focused on what participants have tried since Meeting four and are considering
in the future. The strategy of action planning will be delivered during designated reflection
time in Meetings’ five and seven for drafting and refining action plans for personal physical
activity goals, according to preferences and routines (approximately 20 minutes total). The
strategy of self-assessment will be delivered during designated reflection time in Meeting
seven when participants assess the extent to which they have progressed toward their desired
goals and the extent to which they have implemented their action plans. Also, participants
will be encouraged to adjust their goals and plans accordingly (approximately 15 minutes in
total). Worksheets will be provided to augment the delivery of strategies that rely on
reflection time.

2.5.3 Attention Control Intervention Content—Condition 1 will include attention
control topics related to health and wellness to ensure that the duration of each intervention
meeting is similar in all conditions. Background information about the health topic and key
considerations will be introduced each week, followed by a facilitated discussion about the
ways that participants think about and manage the topic. Participants will also receive
written information about each topic with additional resources from either the National
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Institutes of Health or the Centers for Disease Control and Prevention. Topics, similar to
those we used in prior studies, will include reducing falls, pain, supplements, sleep, memory,
hearing, and vaccinations.

Meetings in conditions 1, 2, and 3 will also include attention control time focused on
technical questions and answers about the OEP exercises and the physical activity monitors
(approximately 10 minutes). Time dedicated to technical questions and answers in condition
four will be less or integrated into the OEP portion of the meeting.

2.5.4 Intervention Fidelity—The extent to which the intervention is delivered as
intended, received, and enacted will be monitored using strategies recommended by the NIH
Behavior Change Consortium.#! The interventionist will audiotape meetings, and document
meeting processes in REDCap case report forms that capture details about the group and
individual participation. Group meeting forms will consist of questions about the extent to
which weekly content was delivered as planned and observations about the receipt, and
enactment by participants, using an index of procedural consistency and field notes.*!
Individual forms will include details about attendance, observed balance, strength, and
mastery of the exercises, and which exercises were performed during the meeting. These
individual notes will also include the daily step count averaged over the previous week, as
recorded on each participant’s physical activity monitor. The principal investigator will
randomly select 25% of the meetings’ audiotapes to evaluate against the interventionist
manual, and meet with the interventionist weekly to discuss the group and individual notes
and the evaluations. They will also problem-solve any challenges. Constructs and measures
used to evaluate intervention fidelity are summarized in Table 4.

2.6 Assessments and Outcomes

2.6.1 Baseline Assessments and Data Collection—Trained research staff will lead
three individual baseline assessment meetings with each participant over three weeks,
according to study procedures and checklists. The first 60-90-minute meeting will include
structured interviews comprised of questionnaires addressing baseline and health data, and
observations of functional strength and balance. The purpose of the second 10-minute
meeting will be to synchronize the participant’s physical activity monitor and instruct them
to continue wearing the monitor during their waking hours. The third 60-minute meeting
will include questionnaires about physical activity patterns and motivation. Objective
physical activity data will also be captured at this time. See Table 3 for a summary of data
collected across assessment time points.

2.6.2 Post-intervention Assessments and Data Collection—Trained research
staff will also lead individual meetings with participants for three assessments post-
intervention: 1 week, 6 months, and 12 months, each lasting approximately 60 minutes.
Post-intervention assessments will be preliminarily scheduled after enrollment and
randomization, according to participant preferences. Research staff will communicate
Information about what to expect during each meeting via US mail during week five of the
intervention course and again approximately 10 days before each scheduled meeting. They
will also call participants 24 to 48 hours before each scheduled appointment to confirm its
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date, time, and location. Brief additional meetings will be planned with participants who do
not routinely synchronize their Fitbits to a computer or need technical assistance. Similar to
baseline assessments, post-intervention assessments include structured interviews with
questionnaires about health, fall risk, physical activity, and motivation. Additionally,
research staff will assess functional strength and balance and capture objective physical
activity data during these assessments (See Tables 3 and 4).

2.6.3 Compensation—Participants will be compensated $50 after wearing the physical
activity monitor for each 7-day data collection period (4) and $20 after completing each
assessment meeting (4). The intervention meetings, including participant workbooks, ankle
weights, and physical activity monitors, will be free. Therefore, the total possible
compensation for participating in the study will be $280 per participant.

2.7 Constructs and Measures

2.7.1 Baseline Characteristics—Data representing age at the time of enrollment; sex;
the number of people living in the home; approximate monthly household income; highest
formal education attained; ethnicity and race, will be captured during the baseline
assessment via self-report. Additionally, perceived social support (general) will be measured
using the validated Duke-UNC Functional Social Support Questionnaire.*8

2.7.2 Health Characteristics—Health status, problems, and needs that may influence
fall risk®6:57 will be assessed at all four time points via self-reports. Research staff will ask
participants if they have the following chronic conditions: osteoporosis, diabetes, heart
disease, lung disease, foot problems, and arthritis. The intensity of participants’ pain and its
interference with their daily function will be measured using the validated Brief Pain
Inventory-short form.>* Medication and supplement use, dose, and schedule will be captured
via participants’ self-reports. Research staff will then categorize each medication and
supplement according to its association with fall risk, with guidance from a Doctor of
Pharmacy who has expertise in gerontology. Finally, mobility at home and in the community
will be measured using the Life-Space Assessment instrument.>®

2.7.3 Primary Outcome: Quantity of Physical Activity—The quantity of physical
activity will be measured as the average daily minutes of all physical activity intensities
(light, moderate, vigorous) averaged over seven days, using objective and self-report
approaches at all four assessment time points. At each of the four time points, participants
will be instructed to wear the Fitbit Charge 2 wristband on their nondominant wrist during
waking hours, except for time bathing, showering, or swimming.

A secure research database will capture accelerometer data, Fitabase,8 that aggregates,
stores, reduces and enables visualization of de-identified participant data. At each
assessment time point, data will be checked for three validation criteria. The presence of
minute-level heart rate data will be checked to validate that participants wore the monitor for
at least 10 continuous hours during typical waking hours. The presence of daily intensity and
step data will also be checked. When data does not meet the criteria, participants will be
asked to continue wearing the monitor, and a follow-up assessment will be scheduled. Data
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from days that meet validation criteria will be transferred, via an application programming
interface (API) between Fitabase and REDCap with variables representing the quantity of
daily physical activity. The variables in the REDCap-Fitabase APl form will include total
daily minutes of physical activity, by intensity level (light, moderate, vigorous), the total
number of daily steps, and total daily metabolic equivalents. These metrics will be sensed,
counted, categorized, and calculated via proprietary algorithms proprietary to Fitbit. Light
intensity physical activity will be included because many older adults prefer it and evidence
suggests it provides health benefits.>® Average daily minutes of physical activity will be
estimated based on the sample of at least 7 valid days during the assessment time-frame
when the physical activity monitor is worn for =10 hours each day.60.61

Self-reported physical activity will be captured using the Physical Activity Scale for the
Elderly (PASE), which is a reliable and valid instrument used widely across epidemiological
and intervention studies that include adults who are over the age of 65.42 The instrument
quantifies the frequency and duration of physical activity in the last seven days that are part
of a person’s lifestyle (e.g., housework, caring for others), walking, and their structured
exercise routines, rated by level of intensity. All data is used to estimate an exercise score,
ranging from 0 to >400, with higher scores indicating greater physical activity. The PASE
scoring algorithm was derived from physical activity measured by movement counts from an
electronic, physical activity monitor, activity diaries, and self-assessed activity levels in a
general population of non-institutionalized older individuals.5! In this study, one item is
added to the PASE that addresses the OEP balance movements. However, the responses to
this item are not included in the total PASE score.

2.7.4 Secondary Outcomes: Falls and Quality of Life—Falls in this study will be
defined as “an unexpected event in which the participant comes to rest on the ground, floor,
or lower level.”>2 Falls will be measured retrospectively at the baseline and 1 week post
intervention assessment, after which they will be measured prospectively using monthly
one-page, postal calendars for tracking both injurious and non-injurious falls.62 A
questionnaire about fall circumstances and consequences will be included on the opposite
side of each calendar page. Examples of questions include: “Where were you when you fell?
What do you think caused you to fall? And what health care did you receive?” Although this
measurement method of falls is considered the gold standard in this field,<sup>83</sup> we
will augment it in three ways. First, we will call participants who do not return calendars to
identify and problem-solve barriers to using them. Second, we call participants who report
falls to confirm and further explore their circumstances. Third, we will collect retrospective,
self- reported fall risk data, at each data collection timeframe. Fall risk questions inquire
about the number of falls since the last interview, changes in balance, difficulty walking, and
fear of falling.20

Quality of Life will be measured using the Patient-Reported Outcomes Measurement
Information System (PROMIS) Global Health Scale, which captures an individual’s self-
assessment of their physical, mental, and social health.43 It generates two scores: Physical
Health and Mental Health.
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2.7.5 Exploratory Outcomes: Constructs Targeted as Putative Mechanisms
of Action—WMT-based motivational constructs targeted by behavior change strategies
within the intervention components will be assessed at all four assessment and data
collection time points using measures validated in prior physical activity research that
includes older adults. The motivational construct of environmental support will be measured
using the Chronic lliness Resources Survey.*6 The construct of social support will be
measured using the Social Support for Exercise Survey#’ and the Physical Activity Group
Environment Questionnaire.*® The motivational constructs of readiness, self-efficacy, and
enjoyment will be measured using the Index of Readiness,C the Self- Efficacy for Exercise
Scale®?, and the Physical Activity Enjoyment Scale®2, respectively. Finally, the motivational
construct of self-regulation will be measured using the Index of Self-Regulation®3 and the
Behavioral Regulations in Exercise Questionnaire.%4

Physical function, considered a markers of fall risk targeted by the OEP exercises, will be
assessed at all four time points, objectively and via self-report. The assessment will consist
of observing functional strength and balance via the Short Physical Performance Battery
(SPPB) 4 and eliciting participant ratings of lower extremity function via the Physical
Function-Short Form-6b (PROMIS).

2.7.6 Process Evaluation

2.7.6.1 Implementation in community settings: In addition to study outcomes and
potential mechanisms of action, the research team will also evaluate the barriers and
facilitators of implementing interventions using qualitative methods. Research staff will
conduct semi-structured interviews with community center participant representatives using
an interview guide informed by the reach- effectiveness—adoption-implementation-
maintenance (RE-AIM) framework.5% All interviews will be audiotaped and professionally
transcribed. Data will be stored and managed in NVivo, a qualitative research software
program. A coding team will conduct content analysis, including the development of codes,
categories, and themes.%6 A matrix table will be used to compare themes identified from
older adults and community center leaders.

2.8 Sample Size

According to results from meta-analyses, standardized effect sizes of physical activity
interventions for older adults range from .18 8 to .26,%9 which translates to 670 to 870
additional steps per day or 73 to 94 extra minutes of physical activity per week. Although
these effects are small, they are clinically meaningful in older populations whose overall
activity levels are low, often sedentary.”® Thus, we base our sample size estimates on a small
standardized effect size of .20. We also anticipate 15% attrition at 12 months, based on our
preliminary studies, which showed 7% attrition at 6 months.1® Considering these
assumptions and the use of repeated measures, we used the FactorialPowerPlan Macro in
SAS® to calculate the sample size of 308 participants, 77 per condition. This will enable us
to detect small but clinically meaningful (effect sizes of .20) main effects of the
experimental intervention components on the quantity of physical activity among
participants who receive the interpersonal behavior change strategies in conditions 2 and 4,
compared to those who do not receive these strategies in conditions 1 and 3, as well as their
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interactions, with 80% power under a two-tailed hypothesis test at a significance level of .05.
This sample size will also enable us to detect medium to large effects on our outcome of
falls (fall rate ratios of .40 to .70), with 80% power, under a two-tailed hypothesis test at a
significance level of .05. This medium to large effect size on falls is consistent with prior
research that shows that OEP reduces falls (fall rate ratios 0.56 to 0.79).27

2.9 Randomization

After completing baseline assessments, eligible participants will be randomly assigned to 1
of 4 intervention conditions using blocks of 16 to 24 (multiples of 4), according to cohort
size. Random allocation will be implemented centrally by study staff who are responsible for
analysis and coordination, not assessment or intervention delivery. The following procedures
will be used to implement random allocation and conceal condition assignments:

1. After all potential participants in a cohort complete their baseline assessments,
the study analyst will provide computer-generated random numbers and the
allocation sequence of sequential numbers for the block (4 conditions) to the
study manager. Computer-generated random numbers will be from SAS 9.1, the
code for which will be stored in a secured and encrypted file in BOX, accessible
only to the study analyst and manager.

2. The sequence of random numbers for each block will be concealed to all
research staff until the study manager assigns each participant in the cohort.

3. The study manager will document random assignments in REDCap and notify
the study interventionist. The manager will also inform study participants of the
meeting logistics for the intervention group to which they were assigned.

2.9.1 Masking—Although the study design does not permit masking the study
interventionist and participants to study content and condition, the analyst, manager, and
research staff who conduct assessments will be masked to the experimental content and
curricula in each condition. To do this, we will maintain codes for the four conditions using
numbers and colors. The key to these codes and corresponding intervention components and
the content will be stored separately from the randomization scheme and other research files.
Throughout the study, research staff other than the interventionist will minimize their bias by
not attaining knowledge, skill, or training about the intervention content and by not having
access to intervention manuals.

2.10 Staff Training

All study staff will have continual access to the training courses, manuals of procedures and
checklists, the study protocol, and the Principal Investigator for reference and consultation
as needed. Training will be delivered using online and in-person strategies.

Training curricula and enduring training materials will focus on the interventionist role and
the assessor role. Interventionists will be trained to deliver all manualized intervention
content. Core interventionist competencies include facilitating small-group discussions,
maintaining a positive social milieu, delivering all intervention content (behavior change
strategies, OEP for small groups, health, and wellness information) according to manuals
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and the OEP protocol, and documentation. Assessors will be trained to prepare for, conduct,
and maintain data from all non-intervention participant encounters. Core assessor role
competencies include screening, consenting, and conducting structured interviews with older
adults., accurately capturing and verifying physical activity data as well as data from
questionnaires, doing the SPPB, and using secure iPads, Fitabase, and REDCap to capture,
store, and manage data. Additionally, assessors will have competencies for all phases of
physical activity monitor management and providing as-needed assistance to study
participants and research staff to troubleshoot physical activity monitors.

2.11 Data Management

We will use REDCap to capture and manage data. REDCap uses a MySQL database via a
secure web interface with checks used during data entry to ensure quality.58 Interview and
observational data will be entered directly into a REDCap database from encrypted,
password-protected iPad tablet computers. Accelerometer data from each participant will be
downloaded into REDCap from a secure research database, Fitabase, using an API
developed for this study. Fitabase will enable capturing, aggregating, reducing, and securely
storing de-identified accelerometer data from physical activity-monitors.

2.12 Analyses

Descriptive statistics such as means, standard deviations, ranges for continuous variables,
and counts/ percentages for categorical variables, will be used to summarize the biologic,
demographic, outcome, and exploratory variables by condition, actual and projected accrual,
attendance and retention rates, quality control data (e.g., missing data), and fidelity data.
Tables, graphs, and charts will be used to visualize data when appropriate.

Contact data will be reviewed at least weekly throughout recruitment phases and, along with
enrollment data, will be cumulatively summarized each month throughout the study. The
effect of condition assignment on the dependent variables will be examined using ANOVA
tests for continuous variables and Fisher’s exact test or chi-square tests for categorical
variables, as appropriate. Any identified confounders will be adjusted for in subsequent
analyses. All analyses will be pre-planned and conducted while masked to condition. We
will include all cases in analyses, regardless of intervention attendance rates or attrition.

Missing data will be analyzed. We anticipate, based on preliminary research, 1° that the rate
of missing data will be low and similar across conditions, but that it may be associated with
a severe illness that leads to dropping out or inability to capture follow- up physical activity
data. Thus, similar to preliminary analyses, we will conduct a sensitivity analysis of
complete cases and imputing the worst-case carried forward.

2.12.1 Analysis Plan for Aim 1—The effects of the experimental intervention
components on physical activity will be assessed using 2x2 full factorial analysis of
covariance (ANCOVA) using the General Linear Model approach, with the duration of total
physical activity as the outcome (average minutes per week). Checks will be conducted to
ensure that there are no egregious violations of normality, linearity, homogeneity of
variances, or homogeneity of regression slopes prior to ANCOVA. Additionally, although
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individuals--not clusters of individuals--is the unit of randomization in this study, the
intervention is delivered to small groups of individuals (“cohorts™). In our prior study, cohort
membership was not significantly correlated with outcomes.1® Results from generalized
estimating equation (GEE) models accounting for cohort membership were similar to those
from ANCOVA models. In the current study, we will assess the influence of cohorts on
outcomes similarly by first calculating the interclass correlations (ICCs) to evaluate the
within- and between-cohort variation in the quantity of physical activity at each
measurement time points, using a random effect ANOVA model. If the ICCs are significant,
we will assess factor effects and interactions over time using linear mixed effect models
(LMMs) with the cohorts being a random component.

The factors, or independent variables, are interpersonal and intrapersonal behavior change
components that will be effect-coded with two levels indicating exposure (No as —1 versus
Yes as +1).59 Different models will be developed for physical activity measured directly and
physical activity measured via self-report. Each model will include baseline physical activity
values as a covariate. The main and interaction effects of the experimental components on
the duration of physical activity will be tested immediately, 6 months, and 12 months post-
intervention. Further, we will apply longitudinal data analyses using LMMs to examine the
variation of component effects across assessment time points and include interactions
between experimental components (e.g., interpersonal factor x intrapersonal factor x time).
This longitudinal analysis will enable us to see when an older adult might benefit from
additional support to maintain physical activity.

2.12.2 Analysis Plan for Aim 2—Falls will first be described using the number of
falls, fallers, fall rates, and time to first fall post-intervention.52 Given the expected
distribution of falls, we will use negative binomial regression models to estimate the
between-group difference in fall rates 12 months post-intervention. Quality of Life data will
be assessed using 2x2 full factorial ANCOVA and longitudinal analyses described for Aim 1
with total mean quality of life as the outcome variable.

2.12.3 Analysis Plan for Aim 3—We will assess if this study’s experimental
intervention component(s) changed motivational constructs and physical markers of fall risk
targeted as putative mechanisms of action. Analyses will also examine whether these
constructs and markers mediated the intervention effects on physical activity and falls. Using
the general approach to mediation analysis described by MacKinnon,”9, we will assess the
effects of intervention components on constructs targeted as putative mechanisms of action
and the association of these constructs with outcomes. We will report these, as well as the
total direct and indirect effects of intervention components on physical activity and falls. If
nonlinearities or interactions between exposure and mediator variables are observed, we will
use counterfactual approaches, described by Vanderweele and colleagues.”t

2.12.4 Exploratory Analysis—We will conduct stratified, exploratory analysis to
assess for possible effect modification of outcomes by level of pain, use of fall risk-inducing
medications, mobility, sex, and social support (general). Although this study is not designed
to conduct confirmatory subgroup analyses of these factors, we will report values for these
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variables as well as differences observed, which may be valuable for future research and
meta-analyses.

2.13 Data Monitoring and Safety Plan

Research staff will monitor for potential adverse events during assessment and intervention
meetings. Also, participants will be asked to inform the researchers about any concerns
regarding potential adverse events during or between study meetings. The principal
investigator, in conjunction with an Independent Safety Monitor, will be available to review
and recommend appropriate action regarding all potential adverse events and safety issues.
Data on all potential adverse events will be maintained in a REDCap adverse event form,
regardless of their relationship to the study and reported to the investigator team monthly.
The principal investigator will submit information about all reportable events as they occur
to the University of Minnesota Institutional Review Board, and the National Institutes of
Health and the National Institutes of Health, National Institutes of Nursing Research.

2.14 Dissemination

We will disseminate information about this study and results to the public as well as our
participants and community partners via multiple platforms. For example, we will publicly
present information about all aspects of this proposal; study protocol; intervention content;
recruitment and retention strategies; and findings at national, and international scientific
meetings. We will also make annual presentations locally through the University of
Minnesota, School of Nursing’s Annual Research Conference; during meetings with
community partners; and during Minnesota’s annual Falls Awareness Day. We will post
information about summaries of our national and local presentations on our Web site, written
in plain language for a general audience. Finally, we will publish manuscripts in peer-
reviewed journals based on our national presentations of this proposal’s study protocol and
findings.

3.0 Discussion

The complex public health problems of falls and inactivity create significant social and
economic burdens. Every year, 1 in 4 people aged 65 and older falls; 25% of which result in
serious injury or death.! Injurious and fatal fall rates increase exponentially with age,
particularly after age 70.2 Decreased leg strength, poor balance, and altered gaits are the
most common causes of falls.”2 These causes can be mitigated with the regular practice of
leg strengthening and balance-challenging activities. Walking and flexibility movements
augment these activities. Previous research demonstrates that approximately 39% of
injurious and fatal falls can be prevented with fall-reducing physical activity,* and that
physical activity is associated with improved quality of life.3 Despite public health efforts to
disseminate and implement this evidence, less than 12% of people aged 65+ engage in
physical activity as recommended, and remain high.2> Thus, knowledge of fall-reducing
physical activity has not translated to increased physical activity rates in the community of
older adults or made an impact on falls. Therefore, it is essential to augment evidence-based
fall-reducing physical activity interventions with evidence-based behavior change content
that motivates older adults to sustain increased physical activity.
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The current study is designed, guided by the MOST framework, to determine the effects of
two experimental intervention components comprised of distinct sets of behavior change
strategies.10 The components represent two different ways of motivating people to act:
interpersonal and intrapersonal, consistent with theories of behavior changel1:12 and life-
span development,13 as well as empirical evidence.®14 Examining the unique and interactive
effects of these experimental components on older adults’ physical activity will enable the
identification of behavior change content that motivates them to sustain increased physical
activity. Experimental components in this study are combined with the core intervention
components of an evidence-based physical activity protocol, OEP adapted for small groups,
and a physical activity monitor. The rationale behind the experimental and core components
are based on the WMT, prior falls prevention research, our preliminary studies, and feedback
from community stakeholders.

This study has potential limitations. One is that we will use one optimization criterion: the
effect of experimental components on the sustained increase of physical activity, falls, and
quality of life. Other optimization criteria, such as intervention characteristics (e.g., delivery
mode, provider), were also considered. However, prior research suggests that a diverse set of
these characteristics are feasible, acceptable, and associated with positive effects.”® A
second potential limitation is that the study design prohibits examining the unique effect of
each behavior change strategy within each experimental component. There may be some
strategies within each component that do not contribute meaningfully to intervention effects.
However, similar to physical activity research in which cohesive types and sets of exercises
are tested for their effects on outcomes, research that realistically addresses behavior change
content will test cohesive types and interrelated sets of behavior change strategies. That is,
testing the effects of a single exercise or a single behavior change strategy would not mirror
current guidelines, theory, or practice.

In addition to limitations in the study design, the dynamism of social contextual factors may
complicate study implementation at some phase in the five-year study. For example,
community centers and partners may experience changes that prohibit them from hosting the
intervention courses and assessment meetings as planned. To address this, we will maintain
community relationships and continuously monitor the capacity and readiness of community
centers to host this study’s intervention meetings, creating alternative plans as needed.

This study is one of the first to use the MOST framework to guide the optimization of a
community-based physical activity intervention for older adults to reduce the public health
problems of low physical activity and falls, as well as their devastating effects on quality of
life. This work will advance knowledge about the promotion of physical activity, fall
prevention, and underlying mechanisms of action. In particular, the results will enable the
optimization of behavior change content within a fall-reducing physical activity intervention
and, in turn, other physical activity interventions for older adults. This contribution will be
significant because it is expected to foster the integration of evidence-based physical activity
content and behavior change content within interventions that, in turn, impact health
outcomes.
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2x2 Factorial Study Design

Table 1.

Core Components

Condition  Otago Exercise  Physical Activity

Program* Monitor
1 Yes Yes
2 Yes Yes
3 Yes Yes
4 Yes Yes

Experimental Components

Interpersonal  Intrapersonal

BCS BCS
No No
Yes No
No Yes
Yes Yes

*
Notes: Adapted for small groups, BCS = Behavior Change Strategies
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Table 2.

Intervention content by condition and week

Page 27

Intervention Condition

Meeting  Health and Wellness Interpersonal BCS+ OEP Intrapersonal BCS+ OEP Interpersonal BCS+Intrapersonal
+OEP BCS +OEP
Orientation Orientation Orientation Orientation
Week 1 Safety Safety Safety Safety
OEP OEP OEP OEP
Safety Safety Safety Safety
Week 2 Reducing Falls Managing Environmental Managing Personal Barriers: Managing Environmental & Personal
Barriers: | | barriers: |
OEP OEP OEP OEP
Technical QA Technical QA Technical QA Technical QA
Week 3 Pain Friendly Social Comparison: | Goal Setting Goal Setting
Friendly Social Comparison: |
OEP OEP OEP OEP
Technical QA Technical QA Technical QA Technical QA
Week 4 Supplements Prompts & Cues: | Building a Habit: | Building a Habit: | Prompts & Cues:
|
OEP OEP OEP OEP
Technical QA Technical QA Technical QA Social Support for Exercise
Week 5  Sleep Social Support for Exercise Action Planning Action Planning
OEP OEP OEP OEP
Technical QA Technical QA Technical QA Technical QA
Memory Managing Environmental Managing Personal Barriers: Managing Environmental Barriers: 11
Week 6 e
Barriers: 11 1
OEP OEP OEP OEP
Technical QA Technical QA Technical QA Identify self as a role model
Hearing Identify Self as a Role Model Self-Assessment (goals & Friendly Social Comparison I1
Week 7 Friendly Social Comparison Il action plan) Self-Assessment (goals & action
plan)
OEP OEP OEP OEP
Technical QA Technical QA Technical QA Prompts & Cues: Il
Week 8  Vaccinations Prompts & Cues:| Building a Habit:11 Building a Habit: 11
OEP OEP OEP OEP

Notes: OEP = Otago Exercise Program adapted for small groups, BCS = Behavior Change Strategies, Technical QA = technical questions about the
exercises and/ or the physical activity monitors, PA = Physical activity

Contemp Clin Trials. Author manuscript; available in PMC 2022 February 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

McMahon et al.

Table 3.

Construct measures and assessment schedule

Page 28

Construct

Physical Activity

Falls

Quality of Life

Functional Strength and
Balance

Environmental Support

Social Support

Readiness
Self-Efficacy
Enjoyment

Self-Regulation

Baseline

Characteristics

Health Characteristics

Measure

Fitbit accelerometer activity minutes
Physical Activity Scale for the Elderly*2
Monthly fall occurrence

Monthly Injurious fall occurrence
PROMIS SF1.143

Short Physical Performance Battery**

Lower Extremity Function*®

Health and Physical Activity Resources*®

Social support for Exercise 47

Duke-UNC Functional Social Support Questionnaire*®

Physical Activity Group Environment Questionnaire -
Modified*?

Index of Readiness®

Self-efficacy for exercise®!

Physical Activity Enjoyment Scale-8°2

Index of Self-Regulation53

Behavioral Regulation in Exercise Questionnaire -3%4
Age, sex, number living in the home,

highest formal education, monthly household income,
ethnicity, race

Medication Inventory
Brief Pain Inventory>*
Self-reported chronic diseases
Life-Space Mobility5®

Fall risk (self-report)2°

Assessment Time points
1 2 3 4

X X X X X X
X X X X X X
X X X X X X
X X X X X X

X X X X
x
X
x

X X X X X X
X X X X X
X X X X X
X X X X X

X X X X X
X X X X X
X X X X X
X X X X X

Purpose

Primary Outcome
Primary Outcome
Secondary Outcome
Secondary Outcome
Secondary Outcome

Putative MOA

Putative MOA
Putative MOA
Putative MOA
Baseline Characteristic

Putative MOA

Putative MOA
Putative MOA
Putative MOA
Putative MOA
Putative MOA

Baseline Characteristic

Potential Confounder
Potential Confounder
Health Characteristic
Baseline Characteristic

Health Characteristic

Notes: Time point 1 = baseline; time point 2 = 1-week post-intervention; time point 3 = 6-month post-intervention; time point 4 = 12-month post-
intervention; MOA = constructs targeted as putative mechanism of action
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Table 4.

Intervention Fidelity Measures

Intervention Component  Measure
Core Attendance to 8-week course
Time spent leading the OEP exercises by week across the 8- week course
Type and amount of OEP exercises performed, by week across the 8-week course
Daily total step count, averaged each week of the 8-week course
Experimental Time spent delivering each experimental BCS
Procedural Index: Delivery. Assessment of the extent to which a BCS was delivered as planned, by week
Procedural Index: Receipt. Assessment of the extent to which a BCS was received by participants, by week

Procedural Index: Enactment. Assessment of the extent to which a BCS was enacted by participants, by week

Notes: OEP = Otago Exercise Program adapted for small groups, BCS = Behavior Change Strategies.
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