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Abstract

Background—Group exercise programs for older adults often exclude the timing and 

coordination of movement. Stakeholder involvement in the research process is strongly 

encouraged and improves the relevance and adoption of findings. We describe stakeholder 

involvement in the design of a clinical trial of a group-based exercise program that incorporates 

timing and coordination of movement into the exercises.

Methods—The study was a cluster randomized, single-blind intervention trial to compare the 

effects on function, disability and mobility of a standard group exercise program and the “On the 
Move” group exercise program in older adults residing in independent living facilities and senior 

apartment buildings, and attending community centers. Exercise classes were twice weekly for 12 

weeks delivered by study exercise leaders and facility activity staff personnel.

Outcomes—The primary outcomes function, disability and mobility were assessed at baseline 

and post-intervention. Function and disability were assessed using the Late Life Function and 

Disability Instrument, and mobility using the Six-Minute Walk Test and gait speed.

Stakeholders—Patient and provider stakeholders had significant input into the study aims, 

design, sample, intervention, outcomes and operational considerations.
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Summary—A community-based exercise program to improve walking can be developed to 

address both investigator identified missing components in current exercise to improve walking 

and stakeholder defined needs and interest for the activity program. Involvement of stakeholders 

substantially improves the relevance of research questions, increases the transparency of research 

activities and may accelerate the adoption of research into practice.
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Disability is a common, costly condition in older adults. Walking difficulty in older adults 

contributes to loss of independence, higher rates of morbidity and increased mortality.(1–5) 

Mobility loss is also an early predictor of other disabilities that restrict independent living.(6, 

7) Compared to older adults without self-reported walking difficulty, those who developed 

mild walking difficulty over one year had higher healthcare costs (mean $1,128 per person). 

Extrapolated to the estimated 22% of older adults who develop walking difficulty annually, 

the cost to society is an additional 3.6 billion dollars per year.(8) Therefore, preventing or 

delaying the onset of walking difficulty will have a substantial impact on older adults’ 

independence and their healthcare costs.

Exercise is beneficial to physical and mental health, and may prevent mobility disability.(9, 

10) There are many types of community-based group exercise programs available for older 

adults. In our experience, many of these group exercise programs are seated programs that 

focus on improving range of motion, strength, and endurance. Fewer group exercise 

programs include standing strength and balance exercises or walking for fitness.(11–13) 

Though most programs include some type of strength and endurance exercise, many of the 

programs exclude an important component of exercise that is critical to walking, the timing 

and coordination of movement.(14–16) Therefore, a program designed to address the timing 

and coordination of movement that is critical for walking may promote independence in 

older adults.

Based on previous research and with critical input from older adults, a novel exercise 

program that includes timing and coordination and focuses on improving walking was 

developed.(17) The program, entitled “On the Move”, differs from current group exercise 

programs in that 1) it contains timing and coordination exercises based on the biomechanics 

and motor control of walking, 2) the majority of the program consists of challenging 

standing and walking exercises, and 3) the exercises progress in difficulty over the course of 

the program. Pilot testing of “On the Move” established the initial feasibility of the program.

(17)

Stakeholder involvement in research has been strongly encouraged by some and mandated 

by other research funding agencies such as the Patient Centered Outcomes Research Institute 

(PCORI). Stakeholders are “individuals or groups who are responsible for or affected by 

health- and healthcare-related decisions that can be informed by research evidence”.(18) The 

7Ps Framework for Stakeholder Engagement suggest stakeholders can be organized into 

seven types: patients and the public, providers, purchasers, payers, policy makers, product 

makers, and principal investigators.(19) Stakeholder involvement should occur throughout 
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the research process (i.e. in the preparation, execution and translation phases). It is thought 

that involvement of stakeholders may improve the relevance of research questions, increase 

the transparency of research activities and may accelerate the adoption of research into 

practice.(18) In general, reports of stakeholder engagement in the literature are minimal and 

vary in content and quality.(18) Therefore, as we describe the design and methods of our 

single-blind cluster randomized trial to establish the effectiveness and sustainability of the 

“On the Move” exercise program in community-dwelling older adults, we will also describe 

the key aspects of input and the participation of our stakeholders in the preparation and 

conduct of the study.

METHODS

Stakeholders

We included two main types of traditionally non-investigator stakeholders in our research: 

participants and providers. Stakeholders were identified through personal and professional 

networks, and our pilot work in the community. We identified two main provider 

stakeholders who are co-investigators on the project. The two provider stakeholders included 

1) a representative of Senior Management from University of Pittsburgh Medical Center 

health system (UPMC) Senior Communities department and 2) a Lead Geriatric Outreach 

Nurse also from UPMC Senior Communities. We selected these two providers as they 

represent different levels of the provider: senior management which has influence over the 

staff and facilities, and also a more hands-on provider which has close connections to the 

community and daily interactions with various facilities and residents.

Our participant stakeholders are community-dwelling older adults who reside in 

Independent Living Facilities or senior housing buildings, or who live in private residences 

of the community and regularly attend senior community centers. Participant stakeholders 

were involved in the preparation phase of the study by participating in our pilot studies and 

focus groups to help develop the intervention. They are also involved in the execution and 

translation phases as members of our Community Advisory Boards (CABs) which are 

described below.

Community Advisory Boards (CABs). The purpose of the CABs was to provide ongoing 

engagement of our participant and provider stakeholders. We created two CABs, one 

representing the Independent Living Facilities, and another representing the senior housing 

buildings and senior community centers. Two separate CABs were created for logistical 

purposes. Our provider stakeholder co-investigators were instrumental in identifying and 

suggesting members of the CABs. We attempted to have a diverse representation on the 

CABs with the goal of including individuals representative of a variety of genders, races, 

types of facilities and both participants and providers (Table 1). The CABs meet twice a year 

throughout the study. The meetings are a two-way engagement between investigators and 

stakeholders to provide ongoing input into the execution and translation phases as well as to 

be briefed on present progress and challenges.
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Study Design

The study is a cluster randomized, single-blind intervention trial to compare the effects of a 

standard group exercise program and a novel “On the Move” group exercise program on 

function, disability and mobility in community-dwelling older adults who reside in 

independent living facilities (ILFs) and senior apartment buildings, and who live in private 

residences but regularly attend senior community centers (Figure 1). Randomization to 

interventions was at the facility level, stratified by facility type (ILFs, senior apartment 

buildings or senior community centers). Group exercise classes were twice weekly for 12 

weeks, and were delivered by study exercise leaders (i.e. research staff) and facility staff 

activity personnel (i.e. staff employed by the facilities). Function, disability and mobility 

were assessed pre- and post-intervention.

The sustainability of the program was examined by randomly assigning participants within 

each site to either class 1, taught by a study exercise leader, or class 2, taught by staff 

activity personnel. Study exercise leaders were research staff with training and experience in 

administering the exercise programs, and were exercise physiologists, physical therapists, 

physical therapy assistants or from a similar background. Facility staff activity personnel 

were employees of the facilities themselves who were involved in providing services to the 

residents. They could have been fitness staff, activity directors, social workers, outreach 

coordinators, care coordinators or other employees with a similar role. At sites that did not 

have staff activity personnel willing or with the availability to be trained, we identified (an) 

older adult(s) from the facility to be trained as a “peer” leader. Individuals randomized to 

class 1 exercised for the first 12 weeks at the site with the exercise leader. During class 1, the 

exercise leader trained the staff activity personnel or peer leader who then taught class 2 at 

the facility.

Rationale for Cluster Randomized Trial—We carefully considered the advantages and 

disadvantages of randomizing at the level of the facility and the resident. To avoid cross-

contamination, it was imperative that we conduct a cluster randomize trial, and randomized 

facilities to exercise programs. If randomized at the resident level, participants would discuss 

details of their intervention and cause cross-contamination between the intervention arms. 

Unlike a traditional randomized clinical trial in which participants are randomized as they 

are being recruited, a cluster randomized trial also affords the additional benefit of 

examining the facility characteristics such as type (independent living/senior high rise/

community center), and ensuring a balance in those characteristics is achieved by design via 

stratification rather than chance. Once the facilities were randomized to exercise program, 

we then randomized participants within each facility to delivery mode (study exercise leader/

facility staff activity person or peer leader). We used the pseudo-random deviate generator in 

SAS® (SAS Institute, Inc., Cary, North Carolina) to randomize facilities to the two arms in a 

1:1 ratio stratified by facility type; and participants within facilities to classes run by 

exercise leader or staff activity personnel.

Provider stakeholder input to study design—Initially, aims were limited to 

examining the effectiveness of the “On the Move” program using a simple two arm study 

design. In our pilot work, though the “On the Move” program was generally well received, 
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we found there was a consistent complaint at the end of the pilot testing –sites and 

participants were sad to see the “On the Move” program come to an end. Based on this 

feedback, our provider stakeholders expressed interest in finding a way to sustain the “On 
the Move” program once the research was finished. The provider stakeholder suggested we 

train someone at the facilities to deliver the exercise program. Valuing the input of our 

stakeholders, we modified our study design and aims to include an aim examining the 

sustainability of the program overtime with facility staff and peer leaders. Figure 1 shows 

the original study design and the modified study design based on stakeholder input and 

Table 2 shows the initial and final modified study aims.

Participant stakeholder input into study design—Input from study participants 

during screening and baseline testing at the first site influenced modifications to our 

randomization scheme for classes within each facility. Participant couples inquired about the 

possibility of participating in the same class as their partner. We felt accommodating such 

resident preferences in our study design contributed towards study quality via potential for 

greater exercise adherence and participant retention. Consequently, we operationally defined 

a couple as two individuals who were married, living together, or dependent on each other 

for transportation, and stratified our randomization scheme based on whether participation 

was as a couple or individual persons. Inquiries about not participating in the same class (eg. 

estranged spouses) were neither received nor considered.

Participants

We recruited participants from independent living facilities (ILFs), senior apartment 

buildings, and senior community centers around the greater Pittsburgh, Pennsylvania area. 

To be eligible for the study, participants must: 1) be 65 years of age or older, 2) be a resident 

of the ILF or apartment building, or member of the senior community center, 3) ambulate 

independently (with or without a straight cane) for household distances, and 4) have a usual 

gait speed of at least 0.60 m/s. Individuals who 1) are non-English speaking, 2) have 

impaired cognition, defined as unable to follow a 2-step command or understand the 

informed consent process, 3) plan to leave the area for an extended period of time over the 

ensuing 4 months, 4) have a progressive neuromuscular disorder, 5) have any acute medical 

condition or illness that is not stable, or 6) have an inappropriate physiologic response to the 

6 minute walk test (i.e. exercise hear rate ≥ 120 beats per minute, exercise systolic blood 

pressure ≥ 220 or a drop in systolic blood pressure > 10 mmHg, or diastolic blood pressure ≥ 

110 mmHg) will be excluded. The study was approved by the University of Pittsburgh 

Institutional Review Board and signed informed consent was obtained from all participants. 

The study was registered in clinicaltrials.gov (NCT01986647).

Provider stakeholder input to participant selection—Our provider stakeholders 

provided valuable input on our inclusion/exclusion criteria. Because ours was to be a 

community-based exercise program to promote health and wellness, they wanted the criteria 

to be more inclusive than exclusive. If the program were to be offered at the facilities in the 

future, it needed to be available to the majority of the participants. On the one hand, the 

providers wanted to be able to offer the program to as many people as possible; but on the 

other hand, they were concerned about the safety of their residents. At times, the provider 
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stakeholders raised questions as to if one program would be best for all people or we could 

identify which people would likely benefit from which program. Based on the discussion, 

we added Aim 4 (Table 2) which plans to explore potential baseline predictors of benefit and 

risks of participation in “On the Move” program to incorporate an informed participant 

decision making component into the study.

Participant stakeholder input to participant selection—Our initial pilot work was 

conducted in ILFs. The residents of the ILFs were mostly older (mean age 85), white and 

well-educated, and they did not need to leave the building in which they lived to attend the 

exercise class. During our focus groups at the ILFs, the participant stakeholders encouraged 

us to include other settings that were “different” from the ILFs. Such input reinforced our 

belief that we needed greater inclusion of our sample, and with the help of our provider 

stakeholder (i.e. lead geriatric outreach nurse), we decided to include low income housing 

buildings (greater diversity) and senior community centers (greater diversity and people need 

to travel to the center). Our provider stakeholder (i.e. Lead geriatric outreach nurse) had an 

established rapport with these settings and was able to facilitate access to these sites.

Interventions

Both exercise programs (“On the Move” and standard) were group-based and delivered by 

trained exercise leaders (primary aim) or trained staff activity personnel/peer leaders 

(sustainability component). The frequency and duration of the programs were identical (50 

minutes, twice a week for 12 weeks) with a maximum of 10 participants in a class. The main 

difference between the standard and the “On the Move” group exercise programs was the 

program content described below.

The “On the Move” exercise program was based on principles of motor learning that 

enhance “skill” or smooth and automatic movement control.(20–25) The program contained 

a warm-up (5 minutes), stepping patterns (15 minutes), walking patterns (15 minutes), 

strengthening exercises (10 minutes), and cool-down exercises (5 minutes). The warm-up 

and cool down contained gentle range of motion exercises and stretches for the lower 

extremities and trunk. The stepping and walking patterns were goaloriented progressively 

more difficult patterns which promoted the timing and coordination of stepping, integrated 

with the phases of the gait cycle.(21, 22, 24, 25) The majority of the program was conducted 

in standing position (40 minutes) with only a small portion conducted while sitting (10 

minutes). A detailed description of the On the Move exercise program can be found in Brach 

et al, 2016.(17)

The standard group exercise program was based on exercise programs that were currently 

being conducted in community-based facilities (i.e. standard group exercise). The 

operationally defined program contained a warm-up (5 minutes), upper and lower extremity 

strength exercises (20 minutes), aerobic activities (20 minutes) and a cool-down (5 minutes). 

The entire program was conducted while sitting (50 minutes).

Provider stakeholder input to interventions—Our provider stakeholder had 

approached us and inquired about potential alternatives to their exercise programming. The 

programs that were currently being offered were often seated programs and delivered 
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through videos. During prior focus groups, our participant stakeholders specifically 

mentioned that the “On the Move” exercise program was definitely different from their 

experience in other exercise programs. They described “On the Move” exercise to be both 

physically and mentally challenging.

Participant stakeholder input to interventions—In our pilot work, which included 

participant stakeholder focus groups, we developed the “On the Move” program.(17) During 

the pilot study, the participant stakeholders provided valuable input into the intervention 

protocol. For example, the music to be played during exercise had been initially selected by 

the study team. The participants expressed a strong preference to music of their generation, 

and we incorporated music from the 1950s and 1960s to our intervention protocol. We 

believe such seemingly minor changes potentially contributed to improved exercise 

adherence and participant retention. Also, we worked with the provider stakeholders and the 

various facilities to define and operationalize the standard group exercise program so it 

would be consistent from site to site and be based on current practice.

Measures

Overview—The primary outcome of function and disability was the Late Life Function and 

Disability Instrument (LLFDI) basic lower extremity function and disability limitation 

domains and the primary outcomes of walking ability are Six Minute Walk Test (6MWT) 

and gait speed. Confidence in walking (Gait Efficacy Scale), walking performance under 

challenging conditions (challenging gait tasks and figure of 8 walk), and gait variability 

were collected as secondary outcomes of walking ability. All measures were collected at 

baseline prior to randomization, immediately prior to intervention in those randomized to 

class 2 (see Figure 1), and immediately following the 12 week intervention by research 

personnel who are blinded to the intervention group assignment. All testing was conducted 

on site at the ILFs, Senior Housing sites, or community centers.

Function and Disability

Late Life Function and Disability Instrument (LLFDI).(26, 27): The primary function and 

disability outcome was the LLFDI. The LLFDI is a pair of self-report measures targeted for 

assessing physical function and disability in older adults with acute or chronic problems, and 

designed to be more sensitive to change than similar measures. The two components of the 

LLFDI correspond to the activity (LLFDI – function) and participation (LLFDI – disability) 

components of the World health Organization’s International Classification of Function, 

Disability and Health model. The LLFDI function component has 32 items in three domains, 

basic lower extremity (BLE), advance lower extremity (ALE) and upper extremity (UE) and 

the LLFDI disability component has 16 items representing two domains, frequency of 

performance and limitation in performance of life tasks. The LLFDI was selected because 1) 

it measures both function and disability which are critical components of independence, 2) it 

includes a wide variety of life tasks in various social areas thus extending beyond the 

traditional focus of just activities of daily living, 3) the scale was designed with sufficient 

breadth of items and increments of rating in order to minimize ceiling and floor effects and 

maximize the scale’s ability to detect change over time, and 4) it is a continuous outcome 

which gives us greater statistical power than a dichotomous outcome to detect change over 
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time and make comparisons thereof. The analyses will focus on the LLFDI function and 

disability domain scores (i.e. BLE function, ALE function, UE function, disability frequency 

and disability limitation). The disability domain scores (social role, personal role, 

instrumental role and management role) will also be examined as secondary outcomes 

because they may provide insight into the impact of the disability on frequency of 

performance and perceived limitations.(27) The LLFDI function and disability scales have 

established known groups validity, and the test-retest reliability is moderate to high for the 

disability component (ICC=0.68–0.82) and extremely high for the function component 

(ICC=0.91–0.98). Scores range from 0–100; higher scores represent less difficulty and less 

disability.

Walking Ability

Six-Minute Walk Test (6MWT): One of the main walking ability outcomes was the Six-

Minute Walk Test (6MWT) of distance walked (meters) in six minutes, including time for 

rest as needed.(28) The 6MWT is 1) a performance-based measure of walking ability and 

walking ability is an important component of independence, 2) an indicator of community 

ambulation (i.e. the ability to walk 300m in 6 minutes),(29, 30) 3) a continuous outcome 

which gives us greater statistical power than a dichotomous outcome to detect change over 

time,(31) and 4) a widely used measure of mobility that is included in the NIH Patient 

Reported Outcomes Measurement Information System (PROMIS) project to establish 

measures of clinical assessment. The 6MWT has established psychometric properties, 

excellent test-retest reliability (Pearson r=.95) in older adults,(32, 33) construct validity for 

graded exercise test and functional classification.(34) A 50m change in 6MWT is considered 

clinically meaningful.(35)

Gait Speed: The second main walking ability outcome was gait speed. Gait speed is a strong 

indicator/predictor of disability, morbidity and mortality in the older adult.(2, 3, 5, 7) Gait 

speed is assessed in usual walking with an instrumented walkway. The instrumented 

walkway was 2 feet wide by 14 feet long and contained pressure sensors which detected and 

captured pressure data as the participant walked on the walkway. After receiving 

instructions, the participant completed 6 passes at their usual, self-selected walking speed. 

For each pass, gait speed was determined as the distance traveled (sum of all stride lengths) 

by the time to travel the distance (sum of all stride times). Gait speed was averaged over the 

6 passes. The test-retest reliability of gait speed measured using instrumented walkways is 

excellent (ICC=0.98).(36) A 0.10 m/s change in gait speed is considered clinically 

meaningful.(35)

Additional Mobility Measures

Gait Efficacy Scale: In order to determine if changes in walking ability are associated with 

changes in confidence in walking, confidence was assessed using the self-reported Gait 

Efficacy Scale.(37–39) The items include a range of gait activities such as walking over 

different surfaces, up and down curbs, and negotiating stairs. Each item is scored on a 10 

point Likert scale, with the total score for the 10 items ranging 0–100. A higher score 

represents greater confidence.
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Figure of 8 Walk: The Figure of 8 Walk was designed to measure motor skill in walking.

(40) The test involves walking a figure of eight pattern about two markers placed 5 feet 

apart. Performance was scored based on the time to complete the figure 8 walk and the 

number of steps. Faster and fewer steps are better.

Challenging Gait Tasks: Challenging gait tasks were used to examine an individual’s ability 

to adapt their gait to different environmental conditions.(41) Subjects completed two, 12-

meter trials of each challenging condition, obstacle and narrow path. The time to complete 

each task, averaged over two trials, was the summary indicator of gait during challenging 

tasks. In a sample of 40 community-dwelling older adults, the one-week test re-test 

reliability of the timed measures was excellent (ICC=0.70–0.94). The additional time for 

completing each challenging walk over usual gait is the operational measure and lower 

marginal time is better.

Gait Variability: Gait variability, defined as fluctuations in gait characteristics from one step 

to the next,(42) is an important indicator of impaired mobility in older adults.(43) Gait 

variability was quantified using established measures of temporal and spatial gait 

characteristics including stance time, step length, and step width. Variability was calculated 

as the standard deviation of the set of steps/stances recorded over 6 passes on the 

instrumented walkway (described above). In general, lower variability is better although 

there are exceptions.(43, 44)

Satisfaction, Adherence, and Adverse Events

Satisfaction: Participant satisfaction was assessed using in-depth interviews and a 

satisfaction survey. In-depth phone interviews were used to assess satisfaction in a random 

20% subsample. We systematically selected every 5th participant from a range of settings 

representing the different intervention arms (“On the Move”, Standard, exercise leader, 

activity staff personnel) and site types (ILF, community center and senior housing). The 

interview included a mixture of closed and open-ended questions. Topics included in the 

interviews included perceived benefits and risks, satisfaction with the program, facilities, 

and instructor, and amount of individualized instruction.

Satisfaction was also assessed by surveys in all participants at the conclusion of the exercise 

program. The satisfaction survey included five items measured on a 5-point Likert scale, six 

items measured on a 3-point scale (changed a lot, some or no change) and two open ended 

questions. The items assessed degree of satisfaction with various components of the exercise 

program (i.e. the exercises, safety, individualized instruction, satisfaction, and likelihood of 

continued participation). A series of yes/no questions were used to determine if the program 

met the participants’ expectations, perception of benefit from the program, and likelihood of 

recommending the program to others.

Adherence: A roster of participants was maintained for each class. At the beginning of each 

class, attendance was recorded by the instructor. Reasons for missed classes were recorded 

when available. Attendance rate ([number of sessions attended by the participant/total 
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number of classes offered, i.e. 24] X100%) for each participant was the main indicator of 

adherence.

Adverse events: Events that occurred during testing or intervention were recorded on a 

clinical event form. Events included but were not limited to muscle soreness which was 

greater than anticipated, labored breathing, chest pain, fall or other injury. All events were 

forwarded to the study consulting physician (NKN) for adjudication and direction.

Participant stakeholder input to study outcomes—In the preparation phase of the 

study we conducted focus groups with our participant stakeholders. During the focus groups, 

the participant stakeholders identified maintaining independence as an important outcome. 

Given the time constraints of the funding (3 years) it was not feasible to use an outcome of 

loss of independence. Therefore, we focused on intermediate markers of independence 

which are outcomes of function, disability, and mobility as primary outcomes. The primary 

outcomes, function, disability, and walking ability are highly associated with independence 

and are extremely important to the older adult.(4, 7)

Sample Size: We based sample size on pilot studies,(45–47) two-tailed α=0.05 tests, an 

attrition rate of 10% , a class size of 10 participants, intra-cluster correlation of 0.1, 

published methodologies and commercially available sample size and power software (PASS 

2002® Number Cruncher Statistical Systems, Kayesville, Utah), and ability to detect 

clinically meaningful(48) or moderate effect sizes (Cohen’s d=0.5).(49) We estimated that 

90 participants per arm would allow us, with 80% statistical power, to detect statistical 

significance of a difference as small as 3.1 points in LLFDI overall function change between 

the two interventions; 80 per arm for 3.2 points in LLFDI disability frequency; 140 per arm 

for 0.1 m/s in gait speed; and 40 per arm for 50m in six-minute walk distance. We estimated 

70 per arm receiving “On the Move” intervention would allow us, with 95% statistical 

power, to detect a similar difference in LLFDI overall function change between the two 

types of instructors; 60 per arm for LLFDI disability frequency; 110 per arm for gait speed; 

and 30 per arm for 6-minute walk distance. We had used 95% statistical power (rather than 

the customary 80%) for the sustainability hypothesis to reduce the likelihood of a type II 

error, thereby minimizing the chances of a finding in favor of sustainability being due to lack 

of statistical power rather than an actual similarity. Therefore, a total of 560 participants 

were deemed necessary to accommodate all primary outcomes and both Aims 1–2.

Analyses

Aim 1—We will perform all main analyses based on the intention-to-treat philosophy using 

the two exercise leader intervention arms. Baseline participant characteristics will be 

compared between the two arms. We will perform a multivariate Hotelling t-test to 

simultaneously compare the pre- to post-intervention change in the four primary outcomes. 

We will fit linear mixed models with pre- to post-intervention change in continuous 

outcomes as the dependent variable; intervention arm as the main fixed effect; pre-

intervention value of outcome as a covariate; and a facility random effect.
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Aim 2—Using all four arms, we will fit linear mixed models with pre- to post-intervention 

change in continuous outcomes as the dependent variable; intervention arm, delivery mode 

and their interaction as fixed effects; pre-intervention value of outcome as a fixed effect 

covariate; and a facility random effect. We will construct appropriate contrasts for testing the 

effectiveness and sustainability hypotheses.

Aim 3—Analyses will be similar to Aims 1–2, but to accommodate dichotomous adherence 

and safety outcomes we will use generalized estimating equations models with a binomial 

distribution, logit link function and an exchangeable working correlation structure.

Aim 4—Using only those receiving “On the Move”, we will explore the predictive 

association between participant baseline characteristics and outcomes of interest using 

logistic and multiple regression, and classification and regression tree models with 

proportion of explained variability (R2) and area under receiver operator characteristic curve 

(c) to quantify strengths of associations.

DISCUSSION

Exercise is beneficial to physical and mental health(50); however, group exercise programs 

have been only modestly successful in improving mobility and preventing disability in older 

adults. Many of the standard group exercise programs currently offered to older adults 

primarily focus on strength and endurance training and do not include timing and 

coordination exercises developed to specifically improve walking (i.e. task-specific 

exercises). Exercise programs which have primarily focused on addressing underlying 

impairments (i.e. strength and endurance) have failed to substantially impact walking, 

function and disability in older adults.(9, 51, 52) We aim to determine if a novel, group-

based program (“On the Move”) which focuses on the timing and coordination of 

movements critical for walking improves mobility and prevents functional decline and 

disability without any increased risk to the older adult. If successful, this group exercise 

program would be a viable alternative for the older adult who wishes to improve mobility 

and prevent functional decline and disability.

One limitation of the study, is the selection of a standard seated exercise program as the 

comparison group. We selected the standard seated exercise program because it was often 

the norm at many of our intervention sites. Since we are comparing the “On the Move” 

program to a standard seated program, we will not be able to isolate the effects of the timing 

and coordination exercises from the standing and walking components of the program.

Participant and provider stakeholders played a critical role in the preparation and conduct of 

this study. They had significant input into the study aims, design, sample, intervention and 

outcomes as well as operational decisions. Though stakeholder involvement was extremely 

helpful to us and necessary, it is not always easy. We found it is important to involve 

stakeholders early in the process and to interact with them frequently. Initially, it is 

important to meet in-person, when able, as it is critical to building lasting relationships. We 

would also suggest allocating more time than estimated when meeting with stakeholders. 

Stakeholders typically do not want to be rushed, and when building relationships, it is 
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important to take the time to listen and to socialize. The overarching goal is to develop 

genuine, lasting partnerships and a rapport. In our study, it was important to demonstrate, 

both by words and actions, that we valued their input, and that we were willing to listen and 

make changes to the study aims and design even if it increased the complexity of the study.

Though we primarily described the involvement of our stakeholders in the preparation and 

conduct of the study, we will also involve our stakeholders throughout the research process 

as we come to the completion of the study and begin analysis and dissemination activities. 

Through our stakeholder co-investigators and CABs we continue to include our stakeholders 

in the execution and translation phases of the research process. Specifically, they assist in the 

development of recruitment material, review study enrollment and provide suggestions to 

increase enrollment as needed, serve as project ambassadors and spread the word about the 

study, pilot test the satisfaction survey, provide interpretation of results, and provide insight 

on any ambiguous opinions expressed therein. We will continue to engage our stakeholders 

in eliciting their insight as to how best to disseminate our findings.

CONCLUSION

A community-based exercise program to improve walking can be developed to address both 

investigator identified missing components in current exercise to improve walking and 

stakeholder defined needs and interest for the activity program. The involvement of 

stakeholders throughout the research process (preparation, execution and translation phases) 

has been tremendously beneficial to the design and implementation of the clinical trial. We 

believe the stakeholder involvement will also improve the relevance of our research and will 

increase the likelihood of the adoption of our research findings into practice.
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Figure 1. 
Study design. Black text indicates original study design, red text indicate changes made 

based on stakeholder input.
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Table 1

Stakeholders Participating in the Community Advisory Boards

Independent Living Facility (ILF) Community Advisory Board

Stakeholder
Category

Race Gender Age Affiliation

Participant White Female >65 years old Resident in one of the northern ILFs

Participant White Male >65 years old Resident in one of the northern ILFs

Participant White Female >65 years old Retired physical education teacher
and resident in one of the southern
ILFs

Participant White, Female >65 years old Resident of one of the southern ILFs

Participant White, Female >65 years old Resident in one of the northern ILFs

Provider White Male <65 years old Fitness Director at a large ILF

Provider White Female Executive Director of eight ILFs

Provider White Female <65 years old Vice President for Sales, marketing
and activities for eight ILFs
(manager of activities directors)

Provider White Female <65 years old Activity Director at two ILFs

Provider White Female <65 years old Director of Independent Resident
Services at an ILF

Senior Housing and Senior Center Community Advisory Board

Stakeholder
Category

Race Gender Age Affiliation

Participant White Female >65 years old Senior community center member

Participant White Female >65 years old Senior community center member

Participant Black Female >65 years old Senior community center member

Participant Black Male >65 years old Senior community center member

Participant White Male >65 years old Community member and caregiver

Participant White Female >65 years old Community member and caregiver

Provider Black Female <65 years old Social service coordinator for senior
housing

Provider White Female <65 years old Senior Center Services Regional
manager

Provider White Female <65 years old Nurse coordinator for the Living at
Home/Staying at Home programs

Provider Black Female <65 years old Manager of a senior center

Provider White Female <65 years old Enrollment specialist for an agency
that provides services at no cost to
qualified older adults who wish to
remain independent in their own
homes

Provider Black Male <65 years old Social worker and a community
geriatric care coordinator
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Table 2

Initial study aims and final study aims based on stakeholder input.

Aim Initial study aims Final study aims revised based on
stakeholder input

1 Compare the effects of the “On the
Move” group exercise program to a
standard group exercise program on
walking ability

Compare the effects of the “On the Move”
group exercise program to a standard
group exercise program on self-reported
function and disability and walking
ability.

2 When delivered by staff activity
personnel, assess the effectiveness of
“On the Move” compared to a standard
program; and sustainability compared
to delivery by exercise leaders.

3 Compare the acceptability and the
risks of the “On the Move” and
standard exercise programs.

Compare the acceptability and the risks of
the “On the Move” and standard exercise
programs delivered by exercise leaders
and staff activity personnel.

4 Explore potential baseline predictors of
benefit and risks of participation in “On
the Move” program to facilitate
informed patient decision making
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