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Abstract 

Background Despite family carepartners of individuals post‑stroke experiencing high levels of strain and reduced 
quality of life, stroke rehabilitation interventions rarely address carepartner well‑being or offer training to support their 
engagement in therapeutic activities. Our group has developed creative intervention approaches to support fami‑
lies during stroke recovery, thereby improving physical and psychosocial outcomes for both carepartners and stroke 
survivors. The purpose of this study is to test the feasibility of an adapted, home‑based intervention (Carepartner 
Collaborative Integrative Therapy for Gait‑CARE‑CITE‑Gait) designed to facilitate positive carepartner involvement dur‑
ing home‑based training targeting gait and mobility.

Methods This two‑phased design will determine the feasibility of CARE‑CITE‑Gait, a novel intervention that leverages 
principles from our previous carepartner‑focused upper extremity intervention. During the 4‑week CARE‑CITE‑Gait 
intervention, carepartners review online video‑based modules designed to illustrate strategies for an autonomy‑
supportive environment during functional mobility task practice, and the study team completes two 2‑h home visits 
for dyad collaborative goal setting. In phase I, content validity, usability, and acceptability of the CARE‑CITE‑Gait mod‑
ules will be evaluated by stroke rehabilitation content experts and carepartners. In phase II, feasibility (based on meas‑
ures of recruitment, retention, intervention adherence, and safety) will be measured. Preliminary effects of the CARE‑
CITE‑Gait will be gathered using a single‑group, quasi‑experimental design with repeated measures (two baseline 
visits 1 week apart, posttest, and 1‑month follow‑up) with 15 carepartner and stroke survivor dyads. Outcome data 
collectors will be blinded. Outcomes include psychosocial variables (family conflict surrounding stroke recovery, 
strain, autonomy support, and quality of life) collected from carepartners and measures of functional mobility, gait 
speed, stepping activity, and health‑related quality of life collected from stroke survivors.

Discussion The findings of the feasibility testing and preliminary data on the effects of CARE‑CITE‑Gait will provide 
justification and information to guide a future definitive randomized clinical trial. The knowledge gained from this 
study will enhance our understanding of and aid the development of rehabilitation approaches that address 
both carepartner and stroke survivor needs during the stroke recovery process.

Trial registration ClinicalTrials.gov, NCT 05257928. Registered 25 February 2022.
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Background
Recognized as an independent risk factor for other 
comorbidities and a recurrent stroke [1], reduced physi-
cal activity in stroke survivors is a critical area of reha-
bilitation focus [2]. Few stroke survivors meet the current 
American Stroke Association guidelines [3] of 20–60 min 
of aerobic exercise 3 to 5 days per week. Typically, stroke 
survivors achieve only 63% of the recommended steps 
per day for people with disability (4078 versus 6500–
8500) [4]. According to Fini et  al. [2], motivation and 
carepartner support are potential factors to consider, 
underscoring self-management and behavior change to 
enhance engagement and sustainability of poststroke 
physical activity programs. However, lacking training and 
preparation to support the complexities of stroke reha-
bilitation [5–7], carepartners can experience high levels 
of care burden, reduced quality of life, and family con-
flict surrounding the poststroke recovery process [8, 9]. 
Designing interventions that support physical activity by 
engaging family carepartners may be a key factor for the 
sustainability of health-related behaviors.

Carepartner’s well-being can impact the health out-
comes of both the carepartner and stroke survivor, as 
the physical, emotional, and psychological aspects of 
their daily living are intricately interconnected. With 
earlier discharge and a greater proportion of rehabilita-
tion occurring at home, it is critical to find strategies to 
enable carepartners to support rehabilitation at home 
and in the community without adding to their own car-
egiving burden. Previous research studies incorporating 
carepartner training during stroke survivor rehabilitation 
have had promising results [10, 11]. The London Stroke 
Carers Training Course, a comprehensive competency 
training for carepartners, reduced health and social care 
costs, improved QOL, and reduced carepartner burden 
[11]. However, these findings were not replicated in a 
multi-site study [12], which may reflect the limitations 
of approaches that prescribe activities for carepartners 
instead of actively involving them as collaborators in the 
rehabilitation process. Work by Creasy et al. [13] suggests 
that carepartners are keenly aware of the critical nature 
of their role in the care of their loved one, and that they 
have expectations of being included in poststroke treat-
ment planning. Carepartners underscored their need to 
have greater information about stroke and customiza-
tion of rehabilitation training to more accurately address 
specific family needs [14]. Several studies have shown 

that specifically improving carepartner coping and life 
skills to care for a chronically ill family member leads to 
decreased caregiver burden and improved QoL [15–17]. 
Supporting previous recommendations [7, 17], a recent 
systematic review of stroke family carepartner and dyad 
interventions [18] emphasized that these interventions 
should combine skill building (e.g., problem-solving, goal 
setting, and stress management) with psychoeducational 
strategies and should be tailored to individualized needs 
of the carepartner. Collectively, these studies suggest that 
the engagement of carepartners offers valuable opportu-
nities to enhance rehabilitation therapies.

Indeed, the delivery of interventions without consid-
eration of family context may limit the success of stroke 
recovery. To address this critical gap, we developed a 
theory-based, task-specific, and carepartner-focused 
intervention — Carepartner and Collaborative Inte-
grated Therapy (CARE-CITE) [19]. Initially CARE-CITE 
was designed to enhance upper extremity functional 
task practice (repetitive performance of daily activities 
in the home setting to improve function) by instructing 
carepartners in methods for collaborative goal setting, 
problem-solving, and creating an autonomy-supportive 
environment. Arising from self-determination theory 
[20], CARE-CITE uses web-based interactive modules 
with exemplary videos created in collaboration with 
actual stroke dyads (carepartners and stroke survivors), 
which model autonomy supportive communication 
by offering choice, providing rationale, demonstrating 
empathy, and avoiding controlling language. Preliminary 
studies show the feasibility [21] and promising therapeu-
tic benefits of CARE-CITE coupled with upper extrem-
ity constraint-induced movement therapy (CIMT). In 
our baseline data with chronic stroke survivors [22], we 
found that the majority of carepartners continue to expe-
rience family conflict surrounding stroke recovery which 
was related to higher levels of carepartner strain and less 
autonomy support provided to the stroke survivor during 
rehabilitation activities. These findings provide insights 
into the potential influence of family context on stroke 
survivor motivation and adherence. Outcomes from our 
study showed promising trends suggesting that carepart-
ners receiving CARE-CITE had improved psychosocial 
outcomes, including improved quality of life, coupled 
with less strain, fatigue, and family conflict around stroke 
recovery [23, 24]. Although both stroke survivor control 
(CIMT-only) and intervention (CARE-CITE + CIMT) 

Trial status This trial was registered on ClinicalTrials.gov (NCT 05257928) on March 25, 2022. Recruitment of partici‑
pants was initiated on May 18, 2022.
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groups demonstrated improvements in upper extremity 
function and health-related quality of life [24], only the 
CARE-CITE + CIMT group maintained or continued to 
improve upper extremity function at 1-month follow-up 
testing. These results suggest that carepartner engage-
ment may be instrumental for continued progress during 
stroke recovery.

Responding to the insights gained from the engage-
ment of the carepartner in upper extremity rehabilitation, 
we now seek to broaden the scope of our intervention 
and further optimize poststroke recovery by pairing 
CARE-CITE with home-based gait and functional mobil-
ity training (CARE-CITE-Gait). The aim of this paper is 
to describe the CARE-CITE-Gait, two-phased, feasibil-
ity study design. The objective of Phase I of this trial is to 
evaluate the content validity and user satisfaction (usabil-
ity and acceptability) of the CARE-CITE-Gait interven-
tion. The primary objective of phase II is to determine 
the feasibility of CARE-CITE-Gait for stroke survi-
vor and carepartner dyads, as indicated by participant 
recruitment and retention, adherence to the intervention, 
and safety (occurrence of stroke survivor or carepartner 
adverse events). The secondary objective of Phase II is 
to determine the preliminary effects of the CARE-CITE-
Gait intervention on stroke survivors and carepartners. 
Carepartner psychosocial outcomes will include family 
conflict about stroke recovery, strain, autonomy support, 
and quality of life. Stroke survivor outcome measures 
include functional mobility, gait speed, stepping activ-
ity, and health-related quality of life. Insights from this 
study will guide the development of a randomized clini-
cal trial to evaluate the efficacy of the CARE-CITE-Gait 
intervention.

Methods
Identification and reporting of relevant elements of this 
protocol are based on the Standard Protocol Items: Rec-
ommendations for Intervention Trials (SPIRIT) checklist 
[25] and Template for Intervention Description and Rep-
lication (TIDieR) guidelines for intervention descriptions 
[26]. This is the first published version of this clinical trial 
study protocol. Ethical approval was obtained by Emory 
University Institutional Review Board, and this protocol 
is registered on ClinicalTrials.gov (NCT05257928). Any 
protocol amendments will be immediately reported to 
the University Institutional Review Board for approval 
and to the funding agency as appropriate.

Study design and setting
In Phase I, stroke rehabilitation content experts (physi-
cal and occupational therapists) and carepartners will 
evaluate the content validity and user satisfaction (usabil-
ity and acceptability) of the CARE-CITE-Gait modules. 

In Phase II, feasibility (based on measures of recruit-
ment, retention, intervention adherence, and safety) and 
preliminary effects of CARE-CITE-Gait will be meas-
ured using a one-group, quasi-experimental design with 
repeated measures (two baseline visits 1  week apart, 
posttest, and 1-month follow-up) with 15 stroke sur-
vivor and carepartner dyads. While the in-person por-
tion of the intervention will take place in participant 
homes, the study recruitment, screening, and evalua-
tions (evaluator blinded) for dyads will occur in a stroke 
research laboratory within an urban rehabilitation hos-
pital located in Atlanta, GA, USA (Fig.  1 Study flow 
chart: evaluation of Carepartner-Integrated Telehealth 
Gait Rehabilitation Program for Persons with Stroke 
(CARE-CITE-Gait) N = 15)). Licensed physical therapists 
will conduct the evaluations and administer the 4-week 
home-based CARE-CITE-Gait intervention. During the 
intervention period, carepartners will access the web-
based CARE-CITE-Gait modules independent of study 
staff involvement. The study schedule schematic design is 
presented in Table 1.

Phase I: Content validity and user satisfaction 
of CARE‑CITE‑Gait
The original CARE-CITE modules were designed to help 
the carepartner create a therapeutic home environment 
while encouraging the stroke survivor to use the weaker 
upper extremity during daily activities. We modified the 
existing upper extremity CARE-CITE intervention to 
address gait rehabilitation. Collaborating with Emory 
University’s Center for Digital Scholarship, the video 
modules were redesigned with a progressive therapeutic 
exercise plan to improve overall mobility and stepping-
related physical activity. Additional content was added 
to address safety risks and falls (appropriate use of gait 
belts, supervision, etc.) associated with gait and balance 
exercises. The gait revisions maintained the core CARE-
CITE theoretical framework (the concept of autonomy 
support), with text and video that demonstrate ways to 
encourage empathy (video examples of discussions of 
carepartners with stroke survivors acknowledging the 
difficulty of the exercise), collaborating on problem-
solving (examples of methods to increase or decrease the 
difficulty of activities together), emphasizing the impor-
tance of offering the stroke survivor choice in activities 
to practice (examples of joint goal setting), and ways to 
provide noncontrolling language (scenarios showing con-
trolling vs. noncontrolling language).

In Phase I, we will expand upon the established valid-
ity and satisfaction demonstrated for the original upper 
extremity CARE-CITE intervention [21] using similar 
procedures to evaluate the adaptation of the modules 
to gait and mobility examples. To determine content 
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validity, six to seven stroke rehabilitation content experts 
will review modules for content accuracy, problem rele-
vance, and ease of use with forms adapted based on work 
by Bakas and colleagues [27]. Qualitative feedback with 
general comments and suggestions for improvement will 
be gathered from open-ended questions.

To assess user satisfaction (usability, acceptability, and 
overall satisfaction), three carepartners will complete 
questions at the end of each module rating the follow-
ing areas: (1) usefulness of overall content, (2) useful-
ness of written text, (3) usefulness of videos, (4) ease 
of use, and (5) acceptability using a 5-point Likert-type 
response scale. Time required for module review and 
general comments and improvement suggestions will 
be collected. In our previous work [21], carepartners 

required approximately 5–20 min to complete each of the 
six modules. Data gathered about content validity and 
user satisfaction will guide any additional refinements 
of intervention before the initiation of Phase II study 
recruitment.

Phase II: Feasibility and preliminary effects 
of CARE‑CITE‑Gait
For Phase II, the study coordinator will make a clinic 
appointment at Emory Rehabilitation Hospital for inter-
ested participants. If screening criteria are met, written 
informed consent will be obtained from the stroke survi-
vor and carepartner by the study PI or study coordinator. 
Medical clearance from the stroke survivor physician will 
be obtained before study participation.

Fig. 1 Study flow chart: Evaluation of a Carepartner‑Integrated Telehealth Gait Rehabilitation Program for Persons with Stroke (CARE‑CITE‑Gait) 
(N = 15)
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Recruitment
Participants

Inclusion criteria All participants must be greater 
than 21 years of age, able to read and write English, and 
able to provide informed consent. Stroke survivors will 
be > 3-month postischemic or hemorrhagic event and 
discharged home, able to walk 10 m with or without an 
assistive device, have no severe cognitive deficits (mini-
mental test > 24 [28]) or physician-determined major 
medical problems that would limit participation, and 
have the presence of a carepartner. Carepartners will 
be self-identified as a spouse/partner or family member 
dwelling in the same household who has the role as the 
primary caregiver of the stroke survivor. The primary 
carepartner inclusion criteria include interest and will-
ingness to support the stroke survivor during the study 
activities, ability to provide any necessary supervision 
with safety-related mobility activities, and no significant 
cognitive deficits (as demonstrated by their ability to 
explain the study purpose to the PI during the informed 
consent discussion). Participants will be requested not 

to participate in other research studies during the study 
intervention and evaluation period.

Recruitment and retention strategies
Through weekly monitoring of the inpatient and outpa-
tient rehabilitation stroke census, potential participants 
will be identified by study staff, and eligibility crite-
ria will be confirmed based on physician and physical 
therapy electronic medical records. To broaden recruit-
ment outreach, stroke information in services will be 
provided to regional hospitals and community support 
groups as well as partnering with other regional stroke 
research collaborators to facilitate shared recruitment 
efforts. Targeted enrollment rate is two to three dyads 
per month. To support participant adherence and 
retention, the study coordinator and PI will be available 
to respond promptly to any participant concern or issue 
(via email or phone) and will provide regular check-in 
telephone calls or texts for appointment confirmation 
reminders. Each participant receives US $50 (US $100/
dyad) for study participation.

Table 1 CARE‑CITE‑Gait study schedule

SS stroke survivor, CP carepartner, CCG-CARE-CITE-Gait, BP blood pressure, HR heart rate, O2 oxygen saturation, 5STS 5-times sit to stand, TUG  Timed Up and Go test, SIS 
Stroke Impact Scale, FCCQ-SS Family Care Climate Questionnaire for stroke survivor, ABC Activities-specific Balance Confidence Scale, CSI Caregiver Strain Index, BCOS 
Bakas Caregiving Outcomes Scale, FCCS Family Caregiver Conflict around Stroke Recovery Scale, FCCQ-CP Family Care Climate Questionnaire for carepartner, PSSUQ 
Post-Study System Usability Questionnaire, PC completed by project coordinator, PI completed by PI, x completed by evaluator, *completed by intervention therapist
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Sample size estimation
For Phase II, given the time required to adapt the inter-
vention, the proposal timeline, and preliminary data from 
our upper extremity intervention, a sample size of 15 
dyads is proposed to evaluate feasibility. An attrition rate 
of ~ 8% is projected based on the literature and our pre-
vious work [29]; thus, we will enroll 16 dyads to achieve 
a final sample of 15. Assuming a two-tailed alpha = 0.05, 
we will have 80% power to detect an effect size = 0.78 
(Cohen, large) and can calculate 95% confidence intervals 
within 0.64 standard deviations. These data will provide 
precision to the estimates of mean changes, variability, 
and effect sizes for key outcomes. Importantly, these data 
will inform sample size estimation and identify feasibil-
ity lessons to guide our planned next step—a randomized 
clinical trial evaluating the efficacy of CARE-CITE-Gait.

Intervention
CARE‑CITE‑Gait intervention
The CARE-CITE-Gait intervention will occur over 
4  weeks in the dyad’s home. In-person visits by the 
interventionist will occur at weeks 1 and 4, consisting 
of facilitation of collaborative goal setting, development 

of a personalized home exercise program based on daily 
activities related to gait and mobility, and assessment 
of gait speed and balance. Telephone check-ins occur-
ring in weeks 2 and 3 will consist of a 10-min phone 
call with the carepartner to address any questions and 
identify challenges and opportunities with the imple-
mentation of autonomy-supportive strategies and 
problem-solving with the stroke survivor. Carepart-
ners will complete 6 online CARE-CITE Gait modules 
throughout the course of the intervention using a web 
platform. Modules will consist of demonstration videos 
and instructive content covering the following topics: 
collaborative goal setting that addresses both stroke 
survivor and carepartner goals, principles of functional 
task practice (practice of daily activities), and strategies 
for task adaptation and progression to drive neuroplas-
ticity (see Table  2). A central theme of the modules is 
helping carepartners to provide autonomy support for 
the stroke survivor by fostering empathy, incorporat-
ing choice in activities, and providing instruction in the 
use of noncontrolling language. An additional module 
encourages carepartners to create their own self-care 
goals.

Table 2 Content of the CARE‑CITE‑Gait intervention for the carepartner

Modules Content

Overview of modules structure Each module has multimedia to provide the purpose, educational content, and/or illustrate 
examples of the topics discussed. Concluding each module, four to five reflection questions 
are provided to allow for application of content, and seven feedback questions are provided 
to gather information on ease of use, acceptability, and usefulness of modules

Module I: Introduction to CARE‑CITE‑Gait Describes CARE‑CITE Gait project and defines the roles of the carepartner and stroke survivor 
and summarizes the modules. Welcome survey provided for the carepartner to complete 
with research interventionist for practice using the website and answering questionnaires

Module II: Introduction to carepartner and collabora‑
tive integrated therapy—CARE‑CITE

Overview of goal setting (providing examples in the areas of household activities of daily living, 
leisure, and work‑related and collaborative activities), home diary (to record activities and dif‑
ficulty level), and review of safety measures and behavior contract (use of gait belt, agreement 
between stroke survivor and carepartner on individual and collaborative activities)
Two videos showing examples of practicing activities of daily living to improve balance 
and gait, image examples of a completed home diary, and behavior contract and seven videos 
of conversations around safety and considerations

Module III: Practice and goal setting Review of role of practice in promoting neuroplasticity and recovery after stroke. Discussion 
of collaborative problem‑solving to accomplish tasks, maintaining appropriate challenge 
threshold, both reducing task complexity when a task is too difficult and increasing challenge 
when the task is easily mastered. Two to seven video clips capture each of the six themes 
of practice

Module IV: Autonomy support—creating partnerships Cultivating an autonomy supportive environment with empathy, problem‑solving 
through tasks in the home setting, use of noncontrolling language, and offering choice. Rec‑
ognize challenges and explore ways to improve communication (avoid controlling language 
such as “you should exercise,” or “you have to do this”). Eight video clips illustrate understand‑
ing another’s viewpoint, using problem‑solving strategies, providing rationale, and providing 
choice during gait and mobility exercises

Module V: Taking care of yourself as a carepartner Carepartner self‑care recognizing demands of caregiving role, strategies for stress reduction, 
opportunities for self‑care activities, and community resources (only text)

Module VI: Reflections Six videos (limited text) of stroke survivors and carepartner reflecting on rehabilitation 
and recovery. Encouraging carepartner reflection on his/her role in recovery of the stroke 
survivor



Page 7 of 12Blanton et al. Pilot and Feasibility Studies           (2023) 9:192  

Standardization
To increase rigor and minimize bias, study staff collect-
ing data will be blinded to study intervention and trained 
in outcome measure administration with regular assess-
ments of competence every 1.5  months by the PI. Vari-
ability and risk for interrater reliability concerns will be 
minimized by using the same study staff for all assess-
ments of a dyad when possible. The PI will provide super-
vision of in-home visits and phone calls for the first five 
dyads and will communicate through email or phone 
with the interventionist after each visit for each subse-
quent dyad to ensure consistency of intervention deliv-
ery. Evaluation and intervention data collection forms 
will be standardized to facilitate protocol adherence. In 
addition to adherence with good laboratory practice [30] 
principles for clinical research, all study personnel will 
receive ongoing university diversity, equity, and inclusion 
training to foster education, self-awareness, communica-
tion skills, and community engagement.

Outcomes
Feasibility
Feasibility of the study protocol will be assessed by par-
ticipant recruitment, retention, intervention adherence, 
and safety as defined in Table  3. Justification of ineligi-
bility, declining to participate, or study withdrawal fol-
lowing enrollment and obtaining signed consent will be 
recorded in the study flowchart.

In addition to the above feasibility measures, at the end 
of the 1-month follow-up evaluation, carepartners will 
complete the standardized Post-Study System Usability 
Questionnaire [31] and a study exit interview question-
naire. This exit interview questionnaire was developed 
by the PI based on post-study participation interviews 
in similar stroke research [32] and was reviewed by 
stroke caregiving experts for content validity. The inter-
view evaluates the carepartner’s perceptions of their 

confidence in providing care, value of participation in the 
study, and helpfulness of the intervention with a mix of 
rating scales and open-ended questions.

Outcomes for carepartner and stroke survivor
Carepartner psychosocial outcome measures and stroke 
survivor physical function and health-related qual-
ity of life outcome measures will be administered in 
separate rooms at the stroke research laboratory before 
and immediately after the 4-week intervention and at 
1-month follow-up. After each assessment visit, stroke 
survivors will wear ankle accelerometers to measure 
home and community stepping activity over 7 days. Each 
outcome measure has been tested in the stroke popula-
tion previously (Table  4 lists outcome measure descrip-
tions with established reliability and validity).

Additional assessments
Stroke survivor medical records and dyad information 
questionnaires will be used to document data about par-
ticipant demographics (age, gender), marital status, edu-
cation level, income, work status, self-identified race and 
ethnicity, comorbidities, COVID (past history of test-
ing positive and vaccinations), and current medications. 
Using the dyad zip code, we will determine the Area Dep-
rivation Index (ADI) [33], which characterizes the rela-
tive disadvantage of an individual or social network using 
several US Ccensus indicators of employment, housing, 
poverty, and education [34]. Taken together, this collec-
tion of data will guide recruitment to ensure a diverse 
and inclusive participant sample.

Step activity data
To gain information about real-world stepping activ-
ity at home and in the community, the stroke survivor 
will be provided with a step activity monitor (Actigraph 
GT3X + (Pensacola, FL, USA)), to be worn on the paretic 

Table 3 CARE‑CITE‑Gait study feasibility outcomes

a Adherence to the intervention will be evaluated only in the participants completing a baseline and a post-intervention evaluation

Outcome Definition

Recruitment Recruitment rates will be the percentage of those participants enrolled and randomized from those screened. Recruitment 
will be deemed feasible if the target enrollment of 15 dyads (2–3 dyads per month) is reached during the study timeframe

Retention Retention of participants will be the percentage of dropouts. An acceptable retention rate will be 85% of enrolled partici‑
pants for completion of post‑evaluation (80% for 1‑month follow‑up)

Intervention  adherencea Carepartner adherence will be the number of modules reviewed (six total modules) as indicated by the reflection questions 
completed at the end of each section. Criteria for carepartner adherence will be a minimum completion of five of the six 
modules. Study staff are electronically notified of module completion in real time which allows for reminders to be sent to partici-
pants to review modules as needed
Criteria for carepartner and stroke survivor adherence will be > 3.5 h (for two home visits) and CP completion of weeks 2 
and 3 phone calls

Safety Number and type of adverse events (serious vs. non‑serious; related or possibly related to CARE‑CITE‑Gait)



Page 8 of 12Blanton et al. Pilot and Feasibility Studies           (2023) 9:192 

Ta
bl

e 
4 

O
ut

co
m

e 
m

ea
su

re
s 

co
lle

ct
ed

 a
t b

as
el

in
e,

 p
os

t‑
in

te
rv

en
tio

n,
 a

nd
 1

‑m
on

th
 fo

llo
w

‑u
p

SS
 S

tr
ok

e 
su

rv
iv

or
, C

P 
Ca

re
pa

rt
ne

r, 
CC

G
-C

A
RE

-C
IT

E-
G

ai
t, 

BP
 b

lo
od

 p
re

ss
ur

e,
 H

R 
H

ea
rt

 ra
te

, O
2 O

xy
ge

n 
sa

tu
ra

tio
n,

 5
ST

S 
5-

tim
es

 s
it 

to
 s

ta
nd

, T
U

G
  T

im
ed

 u
p 

an
d 

go
 te

st
, S

IS
 S

tr
ok

e 
im

pa
ct

 s
ca

le
, F

CC
Q

-S
S 

Fa
m

ily
 C

ar
e 

Cl
im

at
e 

Q
ue

st
io

nn
ai

re
 fo

r s
tr

ok
e 

su
rv

iv
or

, A
BC

 A
ct

iv
iti

es
-s

pe
ci

fic
 B

al
an

ce
 C

on
fid

en
ce

 S
ca

le
, C

SI
 C

ar
eg

iv
er

 S
tr

ai
n 

In
de

x,
 B

CO
S 

Ba
ka

s 
Ca

re
gi

vi
ng

 O
ut

co
m

es
 S

ca
le

, F
CC

S 
Fa

m
ily

 C
ar

eg
iv

er
 C

on
fli

ct
 a

ro
un

d 
St

ro
ke

 R
ec

ov
er

y 
Sc

al
e,

 
FC

CQ
-C

P 
Fa

m
ily

 C
ar

e 
Cl

im
at

e 
Q

ue
st

io
nn

ai
re

 fo
r c

ar
ep

ar
tn

er
, P

SS
U

Q
 P

os
t-

St
ud

y 
Sy

st
em

 U
sa

bi
lit

y 
Q

ue
st

io
nn

ai
re

 P
C.

 
a  A

dd
iti

on
al

 a
dm

in
is

tr
at

io
n 

du
rin

g 
ho

m
e 

vi
si

t w
ee

k 
1 

an
d 

w
ee

k 
4.

b  A
cc

el
er

om
et

er
s 

w
or

n 
at

 h
om

e 
fo

r 7
 d

ay
s

Va
ri

ab
le

M
ea

su
re

D
es

cr
ip

tio
n

Re
lia

bi
lit

y/
va

lid
it

y

SS
 g

ai
t  s

pe
ed

a
10

‑m
 w

al
k 

te
st

Ti
m

e 
to

 c
om

pl
et

e 
a 

st
an

da
rd

iz
ed

 o
ve

rg
ro

un
d 

di
st

an
ce

; c
or

re
la

te
d 

w
ith

 fu
nc

tio
na

l a
m

bu
la

tio
n 

ca
te

go
rie

s

Ex
ce

lle
nt

 te
st

–r
et

es
t (

IC
C 

>
 0

.9
5)

 [3
7]

, i
nt

ra
‑ a

nd
 in

te
r‑

ra
te

r r
el

ia
bi

lit
y 

(IC
Cs

 >
 0

.8
7)

; e
st

ab
lis

he
d 

co
ns

tr
uc

t [
38

] 
an

d 
cr

ite
rio

n 
[3

9]
 v

al
id

ity
 in

 s
tr

ok
e

SS
 e

nd
ur

an
ce

6‑
m

in
 w

al
k 

te
st

D
is

ta
nc

e 
w

al
ke

d 
in

 6
‑m

in
; m

ea
su

re
 o

f a
er

ob
ic

 
ca

pa
ci

ty
 a

nd
 lo

ng
‑d

is
ta

nc
e 

w
al

ki
ng

 fu
nc

tio
n

SE
M

, M
D

C
, a

nd
 M

C
ID

 p
ub

lis
he

d 
in

 o
ld

er
 a

du
lts

 
an

d 
st

ro
ke

; e
xc

el
le

nt
 re

lia
bi

lit
y 

(IC
C 

>
 0

.9
9)

; v
al

id
ity

 
es

ta
bl

is
he

d 
in

 s
tr

ok
e 

[3
8,

 4
0,

 4
1]

SS
 d

yn
am

ic
 b

al
an

ce
 a

nd
 fu

nc
tio

na
l  m

ob
ili

ty
a

5‑
tim

es
 s

it 
to

 s
ta

nd
 (5

ST
S)

Ti
m

ed
 u

p 
an

d 
go

 te
st

 (T
U

G
)

Ti
m

ed
 te

st
s 

of
 fu

nc
tio

na
lly

 re
le

va
nt

 lo
w

er
 li

m
b 

ac
tiv

iti
es

 (s
it 

to
 s

ta
nd

, w
al

ki
ng

, t
ur

ni
ng

)
5S

TS
—

cr
ite

rio
n 

va
lid

ity
 w

ith
 le

g 
m

us
cl

e 
st

re
ng

th
 

in
 s

tr
ok

e;
 d

is
cr

im
in

at
es

 s
tr

ok
e 

ve
rs

us
 a

bl
e‑

bo
di

ed
 

[4
2–

44
]

TU
G

—
SE

M
, M

D
C

, r
el

ia
bi

lit
y,

 v
al

id
ity

 p
ub

lis
he

d 
in

 s
tr

ok
e 

[3
8,

 4
5,

 4
6]

SS
 q

ua
lit

y 
of

 li
fe

St
ro

ke
 Im

pa
ct

 S
ca

le
 (S

IS
)

Fi
ft

y‑
ni

ne
 it

em
s, 

ei
gh

t d
om

ai
ns

 fu
nc

tio
n

Te
st

–r
et

es
t r

el
ia

bi
lit

y 
IC

C 
=

 0
.7

0 
to

 0
.9

2;
 in

te
rn

al
 c

on
‑

si
st

en
cy

 a
lp

ha
 c

oe
ffi

ci
en

t o
f 0

.8
3–

0.
90

 [4
7]

SS
 m

ob
ili

ty
  c

on
fid

en
ce

a
A

ct
iv

iti
es

‑s
pe

ci
fic

 B
al

an
ce

 C
on

fid
en

ce
 S

ca
le

 (A
BC

)
Si

xt
ee

n 
ite

m
s, 

se
lf‑

re
po

rt
 o

f b
al

an
ce

 c
on

fid
en

ce
 

w
ith

 b
al

an
ce

‑r
el

at
ed

 a
ct

iv
iti

es
A

de
qu

at
e 

to
 e

xc
el

le
nt

 te
st

–r
et

es
t r

el
ia

bi
lit

y 
fo

r t
ot

al
 

sc
or

e 
IC

C 
=

 0
.8

5)
, e

xc
el

le
nt

 in
te

rn
al

 c
on

si
st

en
cy

[4
8,

 4
9]

SS
 a

ve
ra

ge
 s

te
pp

in
g 

 ac
tiv

ity
b

W
ea

ra
bl

e 
se

ns
or

s 
(A

ct
ig

ra
ph

)
A

ct
ig

ra
ph

 G
T3

X 
+

 (A
ct

ig
ra

ph
 P

en
sa

co
la

, F
L,

 U
SA

) 
tr

ia
xi

al
 a

cc
el

er
om

et
er

; r
aw

 a
cc

el
er

at
io

n 
da

ta
 a

re
 

co
nv

er
te

d 
in

to
 a

ct
iv

ity
 c

ou
nt

s 
pe

r m
in

ut
e

St
ep

 a
ct

iv
ity

 m
on

ito
rs

 h
av

e 
be

en
 s

ho
w

n 
to

 h
av

e 
ex

ce
lle

nt
 te

st
–r

et
es

t r
el

ia
bi

lit
y 

on
 3

‑d
ay

 m
on

ito
rin

g 
(IC

C 
>

 0
.9

); 
cr

ite
rio

n 
va

lid
ity

 p
ub

lis
he

d 
in

 s
tr

ok
e 

[5
0–

53
]

C
P/

SS
 a

ut
on

om
y 

su
pp

or
t e

nv
iro

nm
en

t
Fa

m
ily

 C
ar

e 
C

lim
at

e 
Q

ue
st

io
nn

ai
re

FC
CQ

‑C
P/

FC
CQ

‑S
S

14
‑it

em
, L

ik
er

t‑
ty

pe
 s

ca
le

. H
ig

he
r s

co
re

s/
hi

gh
er

 
au

to
no

m
y 

su
pp

or
t p

er
ce

pt
io

n
In

te
rn

al
 c

on
si

st
en

cy
 >

 0
. 0

; c
on

st
ru

ct
 v

al
id

ity
 s

up
‑

po
rt

ed
—

hi
gh

er
 F

CC
Q

‑S
S 

sc
or

es
 re

la
te

d 
to

 S
S 

lo
w

er
 

pe
rc

ep
tio

n 
of

 c
rit

ic
is

m
, h

ig
he

r f
am

ily
 e

m
ot

io
na

l 
in

vo
lv

em
en

t—
hi

gh
er

 s
at

is
fa

ct
io

n 
w

ith
 fa

m
ily

 s
up

po
rt

 
(p

 ≤
 .0

5)
 [5

4]

C
P 

st
ra

in
Ca

re
gi

ve
r S

tr
ai

n 
In

de
x—

C
SI

 (m
od

ifi
ed

)
Th

irt
ee

n‑
ite

m
 q

ue
st

io
nn

ai
re

, b
in

ar
y 

ye
s/

no
; h

ig
he

r 
sc

or
e/

hi
gh

er
 s

tr
ai

n
G

oo
d 

re
pr

od
uc

ib
ili

ty
 a

nd
 v

al
id

ity
 in

 s
tr

ok
e 

ca
re

pa
rt

‑
ne

rs
, C

ro
nb

ac
h’

s 
al

ph
a 

of
 0

.8
3 

[5
5–

58
]

C
P 

fa
m

ily
 c

on
fli

ct
Fa

m
ily

 C
ar

eg
iv

er
 C

on
fli

ct
 S

ca
le

 (F
CC

S)
 a

bo
ut

 S
tr

ok
e 

Re
co

ve
ry

15
‑it

em
, L

ik
er

t‑
ty

pe
 s

ca
le

 h
ig

he
r s

co
re

s/
hi

gh
er

 
co

nfl
ic

t
Es

ta
bl

is
he

d 
co

nt
en

t/
co

ns
tr

uc
t v

al
id

ity
 in

 s
tr

ok
e 

C
P;

 
re

lia
bi

lit
y 

C
ro

nb
ac

h’
s 

al
ph

a 
of

 0
.9

3 
[5

9]

C
P 

w
el

l‑b
ei

ng
 re

la
te

d 
to

 c
ar

eg
iv

in
g

Ba
ka

s 
Ca

re
gi

vi
ng

 O
ut

co
m

e 
Sc

al
e 

(B
CO

S)
Fi

ft
ee

n 
ite

m
s; 

7‑
po

in
t s

ca
le

; h
ig

he
r s

co
re

s/
m

or
e 

po
si

tiv
e 

ca
re

gi
vi

ng
 o

ut
co

m
es

Sa
tis

fa
ct

or
y 

re
lia

bi
lit

y 
an

d 
va

lid
ity

 in
 s

tr
ok

e 
ca

re
pa

rt
‑

ne
r, 

C
ro

nb
ac

h’
s 

al
ph

a 
of

 0
.9

0 
[6

0]

CA
RE

‑C
IT

E‑
G

ai
t u

sa
bi

lit
y

 
C

P 
ex

pe
rie

nc
e 

in
 C

A
RE

‑C
IT

E
Ex

it 
in

te
rv

ie
w

 q
ue

st
io

nn
ai

re
Th

re
e 

se
ct

io
ns

 a
ss

es
si

ng
 c

on
fid

en
ce

 in
 c

ar
e,

 v
al

ue
 

of
 p

ar
tic

ip
at

io
n,

 a
nd

 a
sp

ec
ts

 o
f C

A
RE

‑C
IT

e
In

te
rv

ie
w

 g
ui

de
 w

ill
 b

e 
re

vi
ew

ed
 b

y 
co

nt
en

t 
an

d 
qu

al
ita

tiv
e 

ex
pe

rt
s 

pr
io

r t
o 

us
e

 
C

P 
sa

tis
fa

ct
io

n 
w

ith
 C

A
RE

‑C
IT

E
Fe

ed
ba

ck
 fo

rm
s 

at
 e

nd
 o

f C
A

RE
‑C

IT
E 

m
od

ul
es

5‑
ite

m
, L

ik
er

t‑
ty

pe
 s

ca
le

; h
ig

he
r s

co
re

s/
hi

gh
er

 
sa

tis
fa

ct
io

n
In

te
rv

ie
w

 g
ui

de
 w

ill
 b

e 
re

vi
se

d 
by

 c
on

te
nt

 a
nd

 q
ua

li‑
ta

tiv
e 

ex
pe

rt
s 

pr
io

r t
o 

us
e

 
C

P 
ex

pe
rie

nc
e 

us
in

g 
C

A
RE

‑C
IT

E
Po

st
‑S

tu
dy

 S
ys

te
m

 U
sa

bi
lit

y 
Q

ue
st

io
nn

ai
re

 (P
SS

U
Q

)
19

‑it
em

, L
ik

er
t‑

ty
pe

 s
ca

le
. L

ow
er

 s
co

re
s/

gr
ea

te
r 

us
ab

ili
ty

 o
f i

ns
tr

um
en

t
Es

ta
bl

is
he

d 
re

lia
bi

lit
y 

an
d 

va
lid

ity
 [3

1]



Page 9 of 12Blanton et al. Pilot and Feasibility Studies           (2023) 9:192  

and non-paretic ankles for 7  days in order to obtain 
at least 3  days of step activity data. Participants will be 
provided with verbal and written instructions to don the 
device upon waking and doff prior to sleeping, removing 
the device during the day only for bathing, or taking part 
in water-based activities. Daily stepping activity for the 
paretic and non-paretic leg before and after the interven-
tion period will be calculated.

Data management and analysis
REDCap (Research Electronic Data Capture) [35] elec-
tronic database will be used to store the quantitative 
data. REDCAP is a secure (compliant with United States 
healthcare confidentiality legislation requirements), 
web-based application designed to support data capture 
for research studies, providing (1) an intuitive interface 
for validated data entry, (2) audit trails for tracking data 
manipulation and export procedures, (3) automated 
export procedures for seamless data downloads to com-
mon statistical packages, and (4) procedures for import-
ing data from external sources. The study coordinator 
will be trained in REDCap processes and will complete all 
data entry. Data will be double-checked for verification 
by a second REDCap-trained study staff. REDCap creates 
a comma-separated value file and SAS program to create 
an analytic dataset. These files and all resulting datasets, 
programs, and results are stored on a HIPAA-compliant 
Emory University Rollins School of Public Health server.

Standard data cleaning, identification of missing data, 
and internal consistency reliability for standardized 
scales will be completed. We will investigate whether 
missing data is related to treatment and baseline factors 
but do not anticipate missing data being a limitation if 
lost-to-follow-up rates in this new clinical trial are simi-
lar to other stroke studies performed in the PI (SB) and 
Co-I (TK) labs. Primary quantitative statistical analyses 
will be performed by the study statistician (GC) using 
SAS statistics for Windows (Version 9.4), and accelerom-
etry data analysis (stroke survivor stepping activity) will 
be performed using ActiLife software (Version 6.13.4). 
Descriptive statistics (e.g., frequencies, means, ranges, 
standard deviations) will be calculated for all relevant 
variables, as well as to identify unusual or suspect values 
requiring review and confirmation. Additional descrip-
tive statistics will be calculated for feasibility measures of 
recruitment rate, retention, and intervention adherence 
(described under the “Feasibility” section). To determine 
estimates of variability (for postulating effect sizes to 
design next phase clinical trials), the mean and median 
changes from baseline to 1  month and standard errors 
of the means will be calculated. To provide preliminary 
information about possible feasibility study intervention 
effects, confidence intervals for the difference in mean 

changes for major study variables will be reported as 
descriptive statistics. Graphical methods will be used to 
investigate outliers and investigate the consistency of the 
changes over time. Estimates of intercorrelations among 
the study variables will be calculated to gain insight 
into potential variables that could influence response to 
the intervention and guide the design of future studies. 
To understand potential relationships and possible con-
founding factors, we will examine stroke survivor comor-
bidities and the biological variables of carepartner age, 
sex, gender, and relationship of carepartner to stroke sur-
vivor. The second phase of the analysis will include one-
way repeated measures analysis of variance (ANOVA) to 
evaluate differences between baseline, post, and follow-
up timepoints. Tukey’s pairwise comparisons will be used 
to determine which time points are different if necessary. 
Level of significance of 0.05 will be used. No adjustments 
will be used to control for multiple study variables.

Safety
While no significant risks have been associated with 
home-based gait and mobility training, inherent risks 
associated with the intervention involve fatigue, muscle 
soreness, and falls. To minimize these risks, additional 
content related to mobility safety has been incorporated 
into the CARE-CITE-Gait modules. Safety issues will be 
discussed during home visits with support for collabora-
tive problem-solving around maximizing safety during 
mobility training, and gait belts will be used to reduce 
fall risks during evaluations and as appropriate during 
home visits. Additionally, stroke survivor vital signs will 
be monitored during all study assessments and visits. 
The interventionist will monitor adverse events through-
out the intervention period with frequent assessments 
of pain, fatigue, and falls as well as any medical appoint-
ments that may reveal changes in medications or medical 
conditions. Adverse events will be documented and cat-
egorized based on the Emory University Internal Review 
Board Protocol. The PI will be notified to evaluate and 
determine if an event is serious or related to the inter-
vention and, in collaboration with the study team, will 
determine whether safety concerns warrant termination 
of participation in the study. Safety considerations arising 
throughout the study will be discussed regularly during 
study meetings. Though risks associated with carepart-
ner participation in the review of the CARE-CITE-Gait 
modules are minimal, psychosocial assessments evalu-
ating quality of life and mood will be monitored. In the 
case of any areas of concern (e.g., potential depressive 
symptoms), the PI will recommend a referral to their pri-
mary healthcare provider for further assessment. Due to 
the minimal study participation risks, a Data Safety and 
Monitoring Board was not established.
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Auditing
All study records will be available for review by author-
ized representatives of the Foundation for Physical 
Therapy Research, regulatory agencies, and the Emory 
University Institutional Review Board to monitor study 
safety, progress, and procedures for quality assurance.

Dissemination
Dissemination of study results to academic communi-
ties will occur through peer-reviewed manuscripts and 
regional and national conference presentations. The 
study team will work collaboratively with the funding 
agency to share results based on agency requirements. 
The PI will meet regularly with the study team to revise 
the proposed dissemination plan and discuss author-
ship guidelines. For nonacademic communities, the 
PI will schedule presentations with community stroke 
groups and therapy clinics involved in study recruit-
ment. A lay summary of study findings will be created 
for distribution based on participant requests.

Discussion
This protocol describes the methodology to evaluate 
the feasibility of a Carepartner-Integrated Telehealth 
Gait Rehabilitation Program during stroke recovery. 
The study findings will provide valuable insights regard-
ing innovative home-based rehabilitation that engages 
carepartners and support a future study testing the 
efficacy of CARE-CITE-Gait intervention. Web-based 
approaches like CARE-CITE-Gait increase accessibil-
ity to content outside of traditional clinic hours and 
reduce transportation-related barriers. While many 
carepartners may still lack resources and skills to use 
web-based approaches, the pandemic has rapidly 
increased the adoption of these technologies, and a 
recent study [36] found that 86.1% of stroke survivors 
and carepartners had Internet access. Implementing 
telerehabilitation delivery of carepartner interventions 
offers promising and scalable alternatives to improve 
access to care. Results will provide important prelimi-
nary estimates of efficacy and components of variability 
as well as inform future randomized clinical trial sam-
ple size power calculations. Data gathered regarding 
recruitment, retention, adherence rates, adverse events, 
outcome measure appropriateness, and participant exit 
interviews will inform the feasibility and justification 
of a definitive trial of CARE-CITE-Gait. Our proposal 
will lay the foundations for several research trajectories 
with the long-term goal of developing more personal-
ized, precise, and efficacious family-focused rehabilita-
tion interventions.
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