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Abstract:

Rationale: Clinical practice guidelines support structured, progressive protocols for improving

walling.after stroke. Yet, practice is slow to change, evidenced by the little amount of walking

activity irstroke rehabilitation units. Our recent study (n=75) found that a structured,

progressive pre‘ocol integrated with typical daily physical therapy improved walking and quality

of life measures over usu | care. Research therapists progressed the intensity of exercise by using

heart rate and step counters wo n by the participants with stroke during therapy. To have the

greatest impact, our next step is to under ake ¢ a1 implementation trial to change practice across

stroke units where we enable the entire unit to u e 1>« protocol as part of standard of care.

Aims: What is the effect of introducing structured, progressive .: ercise (termed the Walk ‘n

Watch protocol) to standard of care on the primary outcome of wiking in adult participants with

stroke over the hospital inpatient rehabilitation period? Secondary outcomes ' wil' be evaluated

and include quality of life.

Methods and sample size estimates: This national, multisite clinical trial will randomize 12 ites

using a stepped-wedge design where each site will be randomized to deliver Usual Care initia.ly

for 4, 8, 12 or 16-months (three sites for each duration). Then, each site will switch to the Walk

International Journal of Stroke
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‘n Watch phase for the remaining duration of a total 20-month enrolment period. Each

participant will be exposed to only one of Usual Care or Walk ‘n Watch. The trial will enrol a

tot>” of 195 participants with stroke to achieve a power of 80% with a Type I error rate of 5%,

allowing fir 20% dropout. Participants will be medically stable adults post-stroke and able to

take 5 steps wif', a maximum physical assistance from one therapist. The Walk ‘n Watch

protocol focuses on comy etire a minimum of 30-minutes of weight-bearing, walking-related

activities (at the physical theraj ists’ discretion) that progressively increases in intensity informed

by activity trackers measuring heart rate<.nd s ep number.

Study outcome(s): The primary outcome will be the < nange in walking endurance, measured by

the Six-Minute Walk Test, from Baseline (T1) to 4-wecks (T2)" * ais change will be compared

across Usual Care and Walk ‘n Watch phases using a linear mixe .-effcc:s model. Additional

physical, cognitive, and quality of life outcomes will be measured at T1, T2 .nd-12-months

post-stroke (T3) by a blinded assessor.

Discussion: The implementation stepped-wedge cluster-randomized trial enables the protocsi to

be tested under real-world conditions, involving all clinicians on the unit. It will result in all

sites and all clinicians on the unit to gain expertise in protocol delivery. Hence, a deliberate

International Journal of Stroke
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outcome of the trial is facilitating changes in best practice to improve outcomes for participants

with stroke in the trial, and for the many participants with stroke admitted after the trial ends.

Registrati< a: www.ClinicalTrials.gov ID: NCT04238260

Ethics approval already obtained from each site

International Journal of Stroke
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Introduction and Rationale

The ability to regain walking independence is one of the most frequently cited goals of

peciie Biving with stroke.! Despite many trials, meta-analyses, and guidelines’ over the last

decaue wk.ch show that structured, progressive exercise is safe and effective for individuals

post-stroke, actvity continues to be very low?>. In our recent study—o6 sites over 3 provinces

between 2014 and 2018 ( .=75)—participants with stroke did a small amount of walking

(averaged 580 steps) in their us 1al dailv physical therapy sessions.* We then found that a

structured, progressive protocol integrat< 1 wif 1 tynical daily physical therapy resulted in

substantially greater walking activity during the ap,. essions and improved walking (60m on a 6

Minute Walk Test) and quality of life measures over usual care v .th walking gains maintained

for 1 year after stroke.* One therapist on the unit was assigned to.eliveiithe intervention and

progressed the intensity of exercise through heart rate and step counters wor» ov:the participants

with stroke during therapy.

To have the greatest impact, our next step is to undertake an implementation trial to

improve practice across stroke units where we enable the entire unit (rather than 1 assigned

therapist) to use the protocol as part of standard of care. This implementation trial is also

International Journal of Stroke
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informed by lessons learned from our stakeholders where we formally engaged with 15

clinicians’ and 10 participants with stroke® about their experience with the structured,

pro<.cessive exercise protocol.

Th_ aim is to determine what is the effect of introducing structured, progressive exercise

(termed Walk ‘. Watch protocol) to standard of care on the primary outcome of walking in adult

participants with stroke ¢ er the hospital inpatient rehabilitation period? We hypothesize the

Walk ‘n Watch protocol, comp red to Usual Care, will result in improvements of walking

endurance in participants with stroke ov . the npatient rehabilitation period. We also

hypothesize improvements in our secondary out ‘o1 < 5, which include quality of life. Changes in

standard care will be undertaken through developing local expe '« se through hands-on workshops

with physical therapists and rehabilitation assistants to integrate t'.c¢ Wa.'x ‘n Watch protocol

within their therapy.

Methods

Design

International Journal of Stroke
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This national, multisite randomized controlled clinical trial will use a cross-sectional, stepped-

wedge cluster design. This design was chosen following a small efficacy trial” to facilitate

imr’ementation of the intervention across Canada, and to prevent contamination and

disappoint .nent effects in hospitals not randomized to the intervention. The 12 inpatient hospital

sites can be fov'.d on the trial registry (www.ClinicalTrials.gov ID: NCT04238260).

The coordinating, entr= (the Rehabilitation Research Program) will: prepare the protocol

and study documents; organize meet.nes, data entry, and analysis; disseminate results through

publications and presentations; liaise wi*'s site coordinators. The coordinating centre will have

access to final de-identified data sets, which wil be <bllected from each site throughout the

study, inputted into master sheets and double-checked. individ»u' sites will retain access to site-

specific data. The steering committee (authors of this paper) will:'provic= agreement of the final

protocol; review any adverse events, study progress, and any changes o1 the <udy that will be

updated on the trial registry. Authorship guidelines will follow the recommendatic as »f the

International Committee of Medical Journal Editors. No professional writers will be used.

Patient population

International Journal of Stroke
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Broad inclusion criteria will be purposely implemented to capture real-world caseloads in

stroke rehabilitation units. To be included, participants will be adults, will have a confirmed

stre’.e that occurred within 12 weeks of rehab admission, admitted for inpatient stroke

rehabtilitat’on for walking, medically stable (e.g., stable cardiovascular condition, no active

cancer), able to/walk 5 steps with a maximum of 1 person helping, and able to understand and

follow instructions. Study coerdinators will be knowledgeable in supportive conversations for

people with aphasia and we wil provide the option to have a caregiver present for consent. The

aim is to recruit individuals as soon as tky ar’ admitted to the inpatient stroke rehabilitation

unit. Participants will be excluded if they have ¢ 10> r neurological condition, enrolled in

another rehabilitation study, or expected to receive less than 2 »'¢ :ks of inpatient physical

therapy. If a potential participant is enrolled in a trial during acuts carc, wve will communicate

with the trialist about their study to ensure outcomes for each trial will not bs affzcted prior to

enrolling. Each site’s study coordinator will obtain consent and enroll participants F. rt.cipants

will be aware they are receiving standard care for each phase of the study and will only be

enrolled in one phase.

International Journal of Stroke
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Randomization

Randomization schedule details are in Figure 1. Prior to the start of the trial, three sites

were randomly allocated to each of the four transition sequences by the trial statistician using
stat'stic/.coftware. To mitigate the risk of loss to power due to expected large variation in

enrolme its.Cress sites, randomizations were stratified on expected enrolments (four largest sites

in stratum 1, re‘naining eight sites in stratum 2).!° Each site will be notified of the site’s

transition date after recru dns heir first participant and will not be notified of the transition dates

of other sites.

Physical Therapy:

Specific exercises and treatments will be up to the discz_r on of the treating therapist.

Any discontinuation of treatment will be determined by the site ronahiliw tion department as per

usual rehabilitation planning. Study staff will document any circumstances !“adi‘ig to the

discontinuation.

Phase 1

10
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Phase 1 is the care that physical therapists typically provide their participants with stroke.

No changes to treatment are made during this phase.

2-week T-.nsition Period

Trainin< ror the Walk ‘n Watch protocol will be undertaken with hands-on workshops

with physical therapists a .d rehabilitation assistants in the 2-week transition period between

Phase 1 and Phase 2 (Figure 1) Duriag this time, recruitment is paused to avoid contamination.

Assessors are not made aware of the tim 1g ol the switch from Phase 1 to Phase 2.

Phase 2

To avoid contamination, a brief outline of the protocol is <umrniazized here, and an in-

depth description will be provided at the end of the trial using the TIDeir frainervork. The Walk

‘n Watch protocol focuses on completing a minimum of 30 minutes of weight-bez ir , ‘walking-

related activities that progressively increases in intensity. The protocol will aim to achieve

individualized, progressive step targets based on a participant’s walking distance at baseline

(Table 1), and work towards 40-60% heart rate reserve for 30 minutes, 5 days a week.

11
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Table 1: Progression of Walk ‘n Watch protocol

Week 1 Week 2 Week 4
6-‘011’)‘ L Walk Test
Step Goal Step Goal Step Goal
Ji<.anc  at baseline
100 m ogeﬁs 1000 1500 2000
between 16U-200 m 2000 2500 3000
200 m or mor ' 3000 3500 4000

Focus will be on walking.2ad (uictional weight-bearing activities, to work toward

meeting national stroke guidelines.®® Tl inr'tic .t unit will be provided with an activity tracking

watch that clinicians will use to monitor heart rav> “{G25i'n Forerunner 235, Garmin Ltd., USA)

and a step-counter to monitor the number of steps (Fitbit Insp’.e’ Alphabet Inc., USA, placed on

the ankle!?) during physical therapy sessions. All eligible participar .swwii 1 stroke admitted to the

unit will receive the Walk ‘n Watch protocol as it will be considered stand<.d cure, even if they

have not consented to the study. Participants with stroke who consent to the study wvil al=a

receive their own activity tracking watch.

Outcome Measures

12
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Physical and cognitive abilities, physical activity, and quality of life will be measured at

three time points: baseline (T1), 4-weeks later (T2) and 12-months post-stroke (T3) by a trained

asseison-blinded to time of the switch-over to the Walk ‘n Watch phase (Figure 2). We will also

have'two *_lephone calls at 6- and 9-months post-stroke, to ask about any changes in health.

The prir.ary outcome will be the change in walking endurance (6-Minute Walk Test)

from T1 to T2. Secondarr outcome measures and assessment timing are in Table 2.

Table 2: Outcome Measures Overview

Baseline 4-Week 12-Month
(T1) (T2) (T3)

Primary Outcome Measure
6-Minute Walk Test (6MWT) v v v

Secondary Outcome Measures
Resting blood pressure and heart rate
EQ-5D-5L

Montreal Cognitive Assessment

-

Short Physical Performance Battery
Patient Health Questionnaire-9
Modified Rankin Scale

Physical Activity Scale for the Elderly

AN N N N R

ANERNEEN
NN N N NN

3-day Daily Step Count *
*measured using the StepWatch™ (Modus Health, USA)

13
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Further planned evaluation of intervention fidelity and protocol adherence (developed using the

Normalization Process Theory) is through: 1) weekly meetings with the unit therapists (led by

the “ite ~oordinator) documenting barriers and facilitators of the implementation of Walk ‘n

Watca, 2)jualitative interviews with a smaller set of site therapists and rehabilitation assistants,

and 3) survey ¢ all therapists, rehabilitation assistants, and site managers who participated.

Sample Size

The planned total samp ' 2 sizc is 195, allowing for a 20% drop-out. The power

calculations were performed using the R‘pack ge. ‘swCRTdesign’.!! The input values were

derived from a mixed effects model analysis of 'he p'.ot trial data,* in which the treatment effect

was a 60m improvement in the 6MWT, and the effective (adjus.¢ 1 for covariates including

baseline 6BMWT) within group standard deviation was 90m. The #/.ra-Ciuster correlation

coefficient (ICC) was essentially zero, but we used a value of 0.01 in the poy er nalculation to be

conservative. Based on these input values, and an assumed cluster auto-correlatior” cc =f.icient

(CAC) of 0.8, a design with a total of 12 clusters, and 3 clusters transitioning at each step,

requires 13 participants per cluster, or 156 participants in total, to achieve 80% power with a

14
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Type I error rate of 5%. (Note that this calculation is insensitive to the assumed CAC value due

to the low ICC value.) Allowing for 20% dropout increases the sample size to 195.

Statiscical _4nalysis

The prir.ary analysis will compare, using intent-to-treat, the change in 6MWT for the

Walk ‘n Watch protocol » erszs Usual Care using a linear mixed-effects model. A random

intercept for site will be includ( d to account for clustering. The model will adjust for the

calendar time as a continuous variable (' acce unt.for the staggered start dates across sites)

instead of periods of time. Other adjustment var ab,>* will include the baseline 6MWT. A

detailed Statistical Analysis Plan document that identifies the 2", list of adjustment variables

will be finalized prior to database lock. Adjustment for time effec’s in u.2 stepped-wedge design

induces large increases in the treatment effect standard error. As a suppiemer .ar* analysis to

explore how inferences might differ if expert judgments regarding the time effect /ir¢ ut.lized, we

will also conduct a Bayesian analysis to increase precision by incorporating an informative rior

on the time effect that will be elicited from stroke rehabilitation experts.'*> Secondary outcomes

will be analyzed using mixed-effects models similar to that used for the primary outcome.

15
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Planned exploratory subgroup analyses will assess the impact of Walk ‘n Watch by sex and by

age.

Safeiy an” Adverse Event Monitoring

Three p'.ysiatrists form the Safety Monitoring Board for this implementation study.

Major safety concerns ha e alxeady been tested in the pilot trial and no serious adverse events

occurred related to the protocol * Ali sites will monitor and report any serious adverse events that

occur throughout the study. As recomme ided »>y the Canadian Stroke Aerobics Guidelines, the

6MWT will be used as a safety screen prior to ¢ m. 2 .ncing physical therapy.

Discussion and Summary

Clinical practice guidelines, studies in the literature, and our owu stu.esssupport

structured, progressive protocols for improving walking after stroke. Implementir g . s.epped-

wedge design enables the protocol to be tested under real-world conditions, involving all

clinicians on the unit, and results in all sites and all clinicians on the unit to ultimately gain

expertise in delivering the protocol to facilitate best practice.

16

International Journal of Stroke



Page 18 of 21

Enhancing physical therapy best practice for improving walking after stroke

Availability of data and materials

The datasets will be available 12 months after publication of the trial at UBC Dataverse, a

publicly a<cessible data repository.
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