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Background. People living with acquired brain injury (ABI) are more likely to be physi-
cally inactive and highly sedentary and, therefore, to have increased risks of morbidity and
mortality. However, many adults with ABI experience barriers to participation in effective
physical activity interventions. Remotely delivered self-management programs focused on
teaching patients how to improve and maintain their physical activity levels have the potential
to improve the overall health of adults with ABI.

Objective. The study objective was to evaluate the acceptability and feasibility of a
remotely delivered self-management program aimed at increasing physical activity among
adults who dwell in the community and have ABI.

Design. A single-group design involving comparison of baseline measures with those taken
immediately after intervention and at a 3-month follow-up was used in this study.

Methods. The myMoves Program comprises 6 modules delivered over 8 weeks via email.
Participants were provided with regular weekly contact with an experienced physical therapist
via email and telephone. The primary outcomes were the feasibility (participation, attrition,
clinician time, accessibility, and adverse events) and acceptability (satisfaction, worthiness of
time, and recommendation) of the myMoves Program. The secondary outcomes were objective
physical activity data collected from accelerometers, physical activity self-efficacy, psycholog-
ical distress, and participation.

Results. Twenty-four participants commenced the program (20 with stroke, 4 with trau-
matic injury), and outcomes were collected for 23 and 22 participants immediately after the
program and at a 3-month follow-up, respectively. The program required very little clinician
contact time, with an average of 32.8 minutes (SD�22.8) per participant during the 8-week
program. Acceptability was very high, with more than 95% of participants being either very
satisfied or satisfied with the myMoves Program and stating that it was worth their time. All
participants stated that they would recommend the program to others with ABI.

Limitations. The results were obtained from a small sample; hence, the results may not be
generalizable to a larger ABI population.

Conclusions. A remotely delivered self-management program aimed at increasing physical
activity is feasible and acceptable for adults with ABI. Further large-scale efficacy trials are
warranted.
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After acquired brain injury (ABI),
physical activity levels are typi-
cally low, increasing the risk of

chronic disease and death.1–7 Acquired
brain injury is any damage to the brain
that has occurred after birth and is most
commonly caused by stroke or trauma.8

More than half of people with stroke do
not reach recommended physical activ-
ity levels9,10; people 3 years after stroke
spend an average of 73% of their day
sitting or lying down.11 After traumatic
brain injury, people spend less than 50
min/wk being physically active.12,13

Despite the potential to experience the
same benefits of physical activity as their
counterparts who are healthy,14 people
with ABI face many barriers to increasing
physical activity levels, such as ongoing
pain, fatigue, and fear.15 In addition,
access to physical activity programs is
made difficult by transportation limita-
tions, mobility limitations, and time
restrictions.13,16

Remote intervention delivery may pro-
vide another way for people living with
ABI to access a physical activity program.
Instead of an intervention being deliv-
ered face-to-face in the same geographi-
cal location, a remotely delivered inter-
vention is provided at a distance through
modes such as telephone, email, inter-
net, text message, and teleconference.
Remotely delivered interventions aimed
at improving physical activity were eval-
uated in a systematic review that
included 11 studies examining 5,862
adults who were healthy and dwelled in
the community; the findings demon-
strated significant positive effects on
both self-reported physical activity levels
and cardiovascular fitness at the 1-year
follow-up.17 The greatest effects were
found when the intervention was tai-
lored to the individual and incorporated
feedback and support via telephone.17

Self-management programs are designed
to provide people with the information,
skills, and support they need to effec-
tively manage their condition and are
most effective when they are founded on
theories and principles of behavior
change.18 Self-management programs
have been shown to result in better long-
term outcomes for people with chronic
disease, including those with ABI—spe-

cifically, stroke.18–20 Remotely delivered
self-management programs specifically
are seen as a way of increasing accessi-
bility to programs for people who face
multiple barriers to accessing optimal
health care.21 Such programs have been
shown to be successful in a variety of
populations, such as people with
chronic pain,22,23 anxiety and depres-
sion,24 and arthritis and fibromyalgia.25

However, a recent systematic review
showed that only a limited number of
studies have examined the efficacy of
self-management programs in improving
physical activity in people living in the
community after ABI.26 Three studies
included in that review revealed favor-
able physical activity outcomes after
self-management interventions for
stroke27–29; in 2 of those studies, remote
delivery was used in conjunction with
face-to-face intervention.27,29 However,
the risk of bias was high, and efficacy
remains unclear.

A remotely delivered self-management
program may offer people living in the
community with ABI the support they
need to improve their knowledge and
skills, empowering them to lead a more
physically active life. Therefore, the
research team undertook a comprehen-
sive and thorough intervention develop-
ment process using an intervention map-
ping framework30 and designed the
myMoves Program.31 The myMoves Pro-
gram involves the delivery over 8 weeks
of 6 modules that focus specifically on
building people’s knowledge and skills,
empowering them to manage their phys-
ical activity levels. An experienced phys-
ical therapist delivers the program
entirely remotely using telephone and
email.

The primary aim of this study was to
examine the feasibility and acceptability
of a remotely delivered self-management
program, the myMoves Program. The
secondary aims were to examine
changes in levels of physical activity,
physical activity self-efficacy, levels of
psychological distress, and participation
levels after completion of the myMoves
Program.

Method
Design
A single-group design involving compar-
ison of baseline measures with those
obtained immediately after the interven-
tion and at a 3-month follow-up was
used.

Participants and Recruitment
Applications to participate in this study
were taken over a 3-month period
between December 2014 and February
2015. Participant recruitment was com-
menced online and completed via tele-
phone interview. Potential applicants
were directed to an online application
form, including a participant information
and consent form, via advertisements
on websites, on social media sites, and in
print from major consumer groups asso-
ciated with ABI in Australia, including
the National Stroke Foundation and Brain
Injury Australia. Email invitations also
were extended to participants from an
earlier survey study conducted to exam-
ine potential interest in the myMoves
Program15 and via stroke support groups
and other professional networks.

To be eligible for the myMoves Program,
participants had to meet the following 7
inclusion criteria: age of 18 years or
older, having sustained an ABI, currently
living in an Australian community, ability
to walk at least 50 m outside without
assistance from another person, having
regular access to the internet, ability to
read and understand written English, and
having been seen by their treating med-
ical practitioner within the preceding 3
months to ensure that they were medi-
cally stable and able to participate in the
intervention. The 6 exclusion criteria
were: scoring 30 of 40 or higher on the
Kessler Psychological Distress Scale
(K-10)32–34; scoring less than 14 of 17 on
the Telephone-Assessed Mental State35

instrument; pregnancy; a neurodegen-
erative condition, such as Parkinson dis-
ease or multiple sclerosis; having under-
gone surgical intervention within the
preceding 6 months; and having under-
gone treatment for cancer within the
preceding 5 years.

The K-10 is a brief self-report measure of
nonspecific psychological distress32–34

and was administered to potential partic-
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ipants as part of the online application
form. A score of 30 or higher indicates a
very high level of psychological dis-
tress,33,34 and people with such scores
were advised to seek assistance for their
emotional well-being before commenc-
ing the myMoves Program. The
Telephone-Assessed Mental State instru-
ment provides a brief assessment of
attention, orientation, and memory; a
higher score indicates a higher level of
cognitive functioning.35 The Telephone-
Assessed Mental State instrument has
been shown to correlate strongly with
the Mini-Mental State Examination
(��.81).35 Because participants were
required to read, understand, and apply a
significant amount of material over the
duration of the myMoves Program, a high
cutoff point was deemed necessary for
the intervention.

Interested applicants completed the
application form online, providing ini-
tial consent to the study. During a sub-
sequent telephone interview, the
Telephone-Assessed Mental State instru-
ment was administered, and applicants
confirmed that they met the remaining
eligibility criteria. At this time, further
detailed information about the program
was provided, and applicants were given
the opportunity to ask questions before
confirming their consent to participate.

Once consent to participate in the study
was confirmed, participants were placed
on a waiting list until the next available
group commenced the intervention pro-
gram. During this time, a letter was sent
to the participants’ treating medical prac-
titioners, informing them about the study
and providing an opportunity to raise
any concerns regarding participation in
the study. No concerns about any of the
participants entering the intervention
program were raised by the medical
practitioners. Participants entered the
intervention program in 2 groups—the
first group in February 2015 and the sec-
ond group in March 2015.

Intervention
A summary of the myMoves Program is
shown in the Appendix. In brief, the
myMoves Program consists of 6 modules
delivered over 8 weeks. Each module
comprises the following 3 components:

a lesson detailing the core content for
that module, case stories about 6 people
who have ABI and are monitored
throughout the program, and a work-
sheet with tasks aimed at building the
skills covered in the lesson for that mod-
ule. Additional resources of interest,
including information on strengthening
activities and remaining active during
winter, also were delivered over the
study period. Rather than prescribing a
set physical activity program for a partic-
ipant, the myMoves Program aims to
empower people with the knowledge
and skills required to build and manage
their own physically active lifestyle. Par-
ticipants are introduced to the concept
of physical activity as incorporating both
planned exercise and incidental physical
activity, such as that accrued during
tasks of daily living, transport, and recre-
ation. The myMoves Program aims to
enhance an individual’s self-efficacy by
focusing on small and sustainable
changes in physical activity to establish
good habits. The program also focuses
on improved emotional and physical
well-being and the building of skills such
as problem solving, planning, and
pacing.

All materials were delivered in portable
document format (PDF) via email. Before
commencing the program, participants
received a detailed myMoves Program
guide outlining the program schedule.
During the program, all participants
received, at the start of each week, an
email containing the program materials
for that week. Participants were advised
to allow approximately 30 to 60 minutes
to complete each lesson but to work
through the materials at their own pace
and to review them as often as they liked.
Participants also were encouraged to
spend 3 to 4 hours each week reflecting
on the information covered and practic-
ing the skills taught in that module. No
new information was provided in week 6
or week 8, allowing time for participants
to review the content previously cov-
ered and consolidate their skills.

Each participant was contacted at least
one additional time each week via tele-
phone or email, based on participant
preference. This contact was aimed at
ensuring the materials were understood,

assisting participants to customize the
information and skills taught to their spe-
cific situations, and clarifying any con-
cerns. The first author (T.M.J.), a senior
physical therapist with more than 10
years of experience working with people
with ABI, delivered the intervention pro-
gram, provided all clinical support dur-
ing the intervention period, and pro-
vided administrative contact with
participants during the application pro-
cess and the preprogram and follow-up
periods.

Demographics and Participant
Characteristics
We collected data about demographic
details, participant characteristics, mobil-
ity status, and general health. The Austra-
lian Statistical Geographical Classifica-
tion was used to establish the
remoteness area for each participant’s
residential address. This classification
system divides Australia into classes of
remoteness on the basis of access to ser-
vices: RA1�major city, RA2�inner
regional area, RA3�outer regional area,
RA4�remote area, and RA5�very
remote area.36,37 Participants were asked
about the level of assistance they
required to walk and the distance and
time they could walk on an average day
before requiring a rest.

Primary Outcomes
Feasibility. Feasibility was examined
by collecting data regarding 5 key fac-
tors: (1) participation in the interven-
tion, examined via participant-reported
feedback as to which lessons were com-
pleted during the 8-week program; (2)
attrition from the study; (3) clinician
time spent per participant, examined via
data collected on the frequency and
duration of contact with participants,
including emails and telephone calls; (4)
accessibility, examined via successful
acquisition of program materials by par-
ticipants and successful access to and
use of outcome data collection tools,
including physical activity monitors; (5)
and any adverse events.

Acceptability. Acceptability was as-
sessed immediately after the myMoves
Program with the Program Satisfaction
Questionnaire, a purpose-built question-
naire for examining satisfaction with the
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myMoves Program; the questionnaire
was modeled on those used extensively
by the Macquarie University eCentre-
Clinic.22–24,38–41 Participants were asked
to rate their overall satisfaction with the
myMoves Program on a 5-point scale
with the following options: very satis-
fied, satisfied, neither satisfied nor dissat-
isfied, dissatisfied, and very dissatisfied.
They also were asked whether they felt
the myMoves Program was worth their
time (“yes” or “no”) and whether they
felt confident in recommending the
myMoves Program to others with an ABI
(“yes” or “no”). Participants also were
invited to leave qualitative comments
about the program.

Secondary Outcomes
Physical activity. For this study, 3
objective physical activity outcomes
were collected: average daily step count,
average daily time spent sitting or lying
down, and average daily time spent in
moderate to vigorous physical activity.
Physical activity data were collected over
7 consecutive days, as recommended for
reliable physical activity monitoring in
adults, to reflect daily fluctuations in
physical activity that typically occur over
a week.42

Physical activity data were extracted
from 2 physical activity–monitoring
devices worn concurrently by partici-
pants. Average daily step count and aver-
age daily time spent sitting or lying down
were extracted from data collected with
the activPAL3 (PAL Technologies Ltd,
Glasgow, United Kingdom), a small,
lightweight (15-g) triaxial accelerometer
and inclinometer worn attached to the
anterior thigh with a waterproof dress-
ing, allowing for continuous 24-hour
recording. The activPAL3 was previously
used in people with ABI.43,44 It directly
measures posture, allowing for the accu-
rate representation of sedentary time—
that is, time spent sitting or lying
down—and time spent standing and
stepping.44–46 The activPAL3 has been
shown to be accurate for quanti-
fying step count at a variety of walking
speeds,47 although there is a tendency to
underestimate step count at slow walk-
ing speeds (0.47 m/s or less).44 However,
given that people with a walking speed
of 0.4 m/s or less are unlikely to ambu-

late in the community,48 the activPAL3
was considered to be a useful device for
collecting data in this study because peo-
ple were ineligible if they were unable to
walk outside without assistance.

Average daily time spent in moderate to
vigorous physical activity was extracted
from data collected with the ActiGraph
GTX3 (ActiGraph, Pensacola, Florida).
The ActiGraph GTX3 is a lightweight
(27-g) triaxial accelerometer worn on an
elasticized belt above the hip of the least-
affected or dominant side. The Acti-
Graph GT3X measures and records
time-varying accelerations, which are
related to the intensity of a participant’s
physical activity during a particular
period, classifying activity intensity as
light, moderate, or vigorous.49 Partici-
pants were instructed to remove the
device for showering or water-based
activities. Participants were encouraged
to wear the device to bed but were
invited to remove the device if sleeping
with it in situ was uncomfortable. The
ActiGraph GTX3 has been shown to be
valid for classifying physical activity
intensity in people with a brain injury.50

In addition, participants were asked to
rate their level of satisfaction with their
physical activity status on a 5-point scale
with the following options: very satis-
fied, satisfied, neither satisfied nor dissat-
isfied, dissatisfied, and very dissatisfied.

Physical activity self-efficacy. Physi-
cal activity self-efficacy was calculated
with a 10-item scale adapted from the
Spinal Cord Injury Exercise Self-Efficacy
Scale.51 This scale instructs participants
to indicate, on a 4-point scale (1�not at
all true, 2�rarely true, 3�moderately
true, 4�always true), how confident
they are in carrying out regular physical
activities. The scores on these items are
summed to provide a total of 10 to 40; a
higher score indicates greater self-
efficacy. This scale has been found to
have a high level of internal consistency
for people with spinal cord injury (Cron-
bach ��.9269).51 The Spinal Cord Injury
Exercise Self-Efficacy Scale was selected
because the specific exercise questions
closely represented the focus of the
myMoves Program. Adaptations to the
scale were made by replacing “spinal

cord injury” with “injury” and by replac-
ing “exercise” with “physical activity”
when a noun was required or with “be
physically active” when a verb was
required.

Participants were asked to select, from a
list of 17 common barriers to physical
activity experienced by people with ABI
in a previous study,15 any barriers to
physical activity they were experiencing.
Participants were not restricted in the
number of barriers they could select.
Included in the list were an option to
select “I do not experience any barriers
to physical activity” and an “other”
option, which allowed participants to
outline any barriers not listed.

Psychological distress. Participants’
psychological distress was assessed with
the K-10, a brief self-report measure of
nonspecific psychological distress.32–34

This scale includes 10 items rated on a
5-point scale (1�none of the time, 2�a
little of the time, 3�some of the time,
4�most of the time, 5�all of the time).
The scores on the items are summed to
provide a total of 10 to 50, which is used
to categorize people according to their
level of psychological distress (10–15:
low; 16–21: moderate; 22–29: high;
30–50: very high). The K-10 has been
shown to have excellent internal consis-
tency (Cronbach ��.92) and has been
used extensively by the primary health
care sector, by various governmental
and nongovernmental bodies within Aus-
tralia and North America, and by the
World Health Organization both for
screening purposes and as an outcome
measure.32–34

Participation. Participation was mea-
sured with the modified Reintegration to
Normal Living Index (mRNLI).52 This
index is a global functional status mea-
sure that assesses how well people
return to normal living patterns after dis-
ease or injury and includes items related
to participation in daily activities, recre-
ational activities, social activities, family
roles, and relationships.52 Participants
rank 11 items on a 4-point scale (0�does
not describe me or my situation,
1�sometimes describes me or my situa-
tion, 2�mostly describes me or my situ-
ation, 3�fully describes me or my situa-
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tion) to provide a total score ranging
from 0 to 33. The mRNLI has been found
to have good construct validity and inter-
nal consistency (Cronbach ��.80) and
test-retest reliability (intraclass correla-
tion coefficient [3,1]�.83, P�.0001) in
adults dwelling in the community.52

Data Collection
All questionnaires were administered
online with Qualtrics software (version
62626; Qualtrics, Provo, Utah). Physical
activity monitors were sent to partici-
pants via Express Post, with detailed
instructions on how to apply and care for
the devices. The monitors were returned
via Express Post upon completion of data
collection. Data on frequency and dura-
tion of contact with participants as well
as any adverse events were logged
directly onto a password-protected
spreadsheet by researchers as they
occurred throughout the course of the
study.

Data regarding the acceptability of the
myMoves Program and the participation
in the program were collected in the
week immediately after completion of
the program (ie, postprogram). All other
feasibility data, that is, attrition, clinician
time, accessibility, and adverse events,
were collected on an ongoing basis
throughout the study period. Data for all
secondary outcomes were collected
from participants at 3 time points: the
week before starting the program (ie,
preprogram), the week immediately
after completion of the program (ie,
postprogram), and 3 months from the
date of completion of the program (ie,
follow-up).

Data Analysis
Descriptive statistics were used to char-
acterize participants’ demographic data
and to evaluate feasibility and acceptabil-
ity. Secondary outcome data were pre-
sented as means (standard deviations) for
continuous measures and as number of
participants for categorical measures. In
addition, questionnaires used to assess
physical activity self-efficacy, psycholog-
ical distress, and participation were
all assessed for reliability with the
Cronbach �.

Objective physical activity data from the
activPAL3 were downloaded with the
manufacturer’s software (activPAL3 ver-
sion 7.2.32). A weekly summary was
saved, and time spent sitting or lying
down and step counts were extracted
from this summary for each full day of
recording. ActiGraph GTX3 data were
processed with ActiLife software (ver-
sion 6.8.2, ActiGraph). Nonwear valida-
tion was performed with the algorithm
of Choi et al.53 To ensure reliability, we
excluded data from participants who did
not wear the device for at least 4 days out
of 7 and for at least an average of 10
hours per day on the days when the
device was worn.42,54 Cutoff points for
physical activity intensity were based on
the Freedson VM3 equation of Sasaki
et al,55 in which moderate to vigorous
physical activity equates to 3.00 meta-
bolic equivalents of a task or higher.

Statistical analyses of secondary outcome
data were performed. For continuous
measures, a repeated-measures analysis
of variance was conducted to assess
whether mean differences were associ-
ated with time (preprogram versus post-
program and preprogram versus follow-
up). The F test of significance was used
to assess the effects of time. In the case
of significance, pairwise comparisons
were performed to assess the differ-
ences. For each outcome, normality
assumptions were checked using skew-
ness and kurtosis values. In addition,
assumption of sphericity were assessed
using the Mauchly test. Categorical data
were assessed with the McNemar test,
including P values. All data analyses were
conducted with IBM SPSS Statistics for
Macintosh (version 22.0, IBM Corp,
Armonk, New York).56

Role of the Funding Source
Dr Jones was supported by a Macquarie
University Research Excellence Scholar-
ship. Dr Dear was supported by a
National Health and Medical Research
Council Australian Public Health
Fellowship.

Results
Participants
Participant flow through the study is out-
lined in the Figure. Demographic data
are shown in Table 1, and mobility and

health characteristics are shown in Table
2. Participants from 4 Australian states
were involved in this study; one-third of
the participants resided in a regional
area. No participants resided in remote
areas, but 2 participants did travel to
remote areas of Australia during the
course of the study and a third partici-
pant traveled overseas for work.

Feasibility and Acceptability
Participation and attrition. Partici-
pants completed an average of 5.6 of 6
lessons (SD�1.2). Postprogram data and
3-month follow-up self-reported data
were collected from 95.8% of partici-
pants (23/24) and 91.7% of participants
(22/24), respectively. One participant
was unable to wear the activPAL3 at any
time point because of known skin sensi-
tivity to adhesive tape, and one partici-
pant was unable to wear either of the
activity monitors at the 3-month
follow-up time point because of an unre-
lated surgical procedure. Data from both
activity monitors were retrieved for all
remaining participants at each time
point. No activPAL3 data were excluded
on the basis of insufficient wear time.
ActiGraph data were excluded for 2 par-
ticipants at preprogram testing, 4 partic-
ipants at postprogram testing, and 5 par-
ticipants at 3-month follow-up testing
because of insufficient wear time.

Clinician time. The frequency and
duration of clinician contact with partic-
ipants are shown in Table 3. In total,
each participant averaged 218.0 minutes
(SD�56.6) of clinician time over the
duration of the study and 55.9
(SD�14.8) occasions of contact. During
the 8-week program, the mean total cli-
nician time per participant was 32.8 min-
utes (SD�22.8).

Accessibility. All participants re-
ceived all program materials via email
and were able to access and complete
the online questionnaires. All activity
monitors were received by participants
and returned to the researchers success-
fully. Participants reported no problems
in donning the activity-monitoring
devices, either independently or with
the assistance of a family member. There
was only one technical device failure
during the 3-month follow-up period.
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This device was replaced, and data were
collected 1 week later.

Adverse events. No adverse events
occurred as a result of the myMoves Pro-
gram. Five participants reported minor

skin irritation from the adhesive water-
proof dressing used to attach the activ-
PAL3 device; however, this irritation was
relieved when hypoallergenic tape was
applied beneath the device and water-
proof dressing.

Program satisfaction. Participants
reported a high level of overall satisfac-
tion with the program, with 95.7% (22/
23) reporting being very satisfied or sat-
isfied. Most participants reported that
the program was worth their time
(95.7%, 22/23), and all participants
(100%, 23/23) reported that they would
recommend the program to others.

Secondary Outcomes
Levels of physical activity. Physical
activity outcomes are shown in Table 4.
Levels of physical activity varied substan-
tially among participants across all mea-
sures and at all time points, as indicated
by the large ranges shown in Table 4.
There were no significant differences in
the amounts of sedentary time, average
numbers of steps taken per day, or aver-
age amounts of moderate to vigorous
physical activity per day among any of
the time points. Compared with prepro-
gram data, there was a significant reduc-
tion in the number of participants report-
ing that they were very dissatisfied or
dissatisfied with their ability to be phys-
ically active after the program (P�.002)
and at the 3-month follow-up (P�.012).

Physical activity self-efficacy. The
physical activity self-efficacy scale
adapted from the Spinal Cord Injury
Exercise Self-Efficacy Scale showed good
internal consistency within our sample
(Cronbach ��.83). Total physical activ-
ity self-efficacy scale scores are shown in
Table 4; no significant differences were
detected. However, on a single-item
question in the Program Satisfaction
Questionnaire, 82.6% of participants (19/
23) reported that their overall confi-
dence in managing their physical activity
was much higher or higher than it was
before commencing the myMoves
Program.

The most common barriers to physical
activity reported by participants before
the program were fatigue (n�9, 37.5%)
and pain or discomfort (n�8, 33.3%). At
both postprogram testing and follow-up
testing, fatigue was reported as a barrier
by smaller proportions of participants
(n�5, 20.8% and 22.7%, respectively), as
was pain or discomfort (postprogram:
n�4, 16.7%; follow-up: n�3, 13.6%). A
lack of time and having no one with

Figure.
Participant flow through the study. GP�general practitioner, K-10�Kessler Psychological
Distress Scale.
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whom to perform physical activity were
slightly larger concerns at the 3-month
follow-up (for both: n�5, 22.7%) than
before the program (for both: n�3,
12.5%).

Psychological distress. Psychologi-
cal distress, as measured with the K-10, is
shown in Table 4. The K-10 showed
good internal consistency within our
sample (Cronbach ��.79). There was a

statistically significant reduction in psy-
chological distress of 2.76 points (95%
confidence interval��4.23, �1.23)
immediately after the myMoves Program
(P�.001). The number of participants
scoring a low level of distress increased
over time, but statistical significance was
not reached.

Participation. Participation, as mea-
sured with the mRNLI, is shown in Table
4. The mRNLI showed good internal
consistency within our sample
(Cronbach ��.78). There was a statisti-
cally significant improvement in partici-
pation immediately after the program,
with an average increase of 2.8 points
(95% confidence interval�0.84, 4.78;
P�.008). Three months later, although
no longer statistically significant, mean
scores for all participation measures
remained higher than those at the
baseline.

Discussion
The primary aim of the present study
was to assess the feasibility and accept-
ability of a remotely delivered program
aimed at improving self-management of
physical activity after ABI. Overall, high
levels of acceptability were shown for
the program, despite participants averag-
ing just 32.8 minutes (SD�22.8) of clini-
cian contact time during the 8-week
myMoves Program. The program was
delivered successfully via internet and
telephone as well as postal services for
objective measurements of physical
activity. The research team successfully
engaged with and evaluated outcomes
from participants in 4 Australian states
and from both metropolitan and regional
areas, and there were no adverse events.

The myMoves Program was developed
with the aim of providing, for people
living in the community with ABI, a way
to access a self-management program
that specifically focuses on physical
activity. Remote physical activity inter-
ventions have been found to be effective
in increasing physical activity and cardio-
vascular fitness in adults dwelling in
the community,17 and remote self-
management programs have been found
to be effective in improving a wide range
of outcomes in people with other health
conditions.22–25 However, there is cur-

Table 1.
ABI and Demographic Characteristics of Participantsa

Characteristic Value

Age (y), X (SD) 51.13 (16.52)

Sex, men 10 (41.7)

Cause of ABI

Stroke 20 (83.3)

TBI 4 (16.7)

Time since ABI (y), median (IQR, 25%–75%) 4.42 (1.35–7.44)

Length of inpatient stay after ABI (wk)

�1 3 (12.5)

1–4 2 (8.3)

4–8 10 (41.7)

8–12 5 (20.8)

12–16 4 (16.7)

Lives alone 1 (4.2)

Residential locality (ASGC RA)

Major city (RA1) 16 (66.7)

Inner regional area (RA2) 7 (29.2)

Outer regional area (RA3) 1 (4.2)

Remote area (RA4) 0 (0)

Very remote area (RA5) 0 (0)

Education

University 15 (62.5)

Vocational/trade/TAFE 4 (16.7)

High school 5 (20.8)

No qualification/high school not completed 0 (0)

Work status

Full time paid 2 (8.3)

Part time paid 4 (16.7)

Casual 2 (8.3)

Registered sick/disabled 5 (20.8)

Retired 9 (37.5)

Unemployed 2 (8.3)

Currently studying

Full time 0 (0)

Part time 4 (16.7)

a ABI�acquired brain injury, TBI�traumatic brain injury, IQR�interquartile range, ASGC RA�Australian
Standard Geographical Classification remoteness area, TAFE�technical and further education. Values
are reported as number (percentage) of participants unless otherwise stated. Percentages may not add
up exactly to 100% due to rounding.
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rently a limited amount of research
examining the efficacy of self-
management programs in improving
physical activity; in many situations,
physical activity is included only as a
small part of a larger, multifaceted pro-
gram.26 Therefore, to develop a new,
complex intervention to bridge this
gap, a thorough developmental process
should be undertaken.30,57 The present
study builds on the rigorous develop-
mental process that has already been
used for the myMoves Program.31

The present study had several limita-
tions. First, although the actual interven-
tion program ran for 8 weeks, contact
with study participants extended beyond
that time. The contact time outside the
8-week myMoves Program was predom-
inantly administrative in nature, with a
particular emphasis on the delivery,
application, and monitoring of the
devices used to record physical activity.
For transparency, it is important to
include this time in the data, as any ongo-
ing contact may provide a clinical effect,

and to consider this factor in an assess-
ment of efficacy or translation into clini-
cal practice.

Second, most of the participants in the
present study had ABI caused by a stroke,
only a small number had ABI caused by
trauma, and no other forms of ABI were
represented. Participants also were gen-
erally younger and had a proportionally
higher level of education than the gen-
eral population with stroke in Australia.
These limitations reduce generalizability
to the larger population with ABI. In
future studies, methods of recruitment
should be designed to ensure the inclu-
sion of a more representative sample of
the Australian population with ABI. The
form of program used in the present
study may not be appropriate for all peo-
ple with ABI, but it may be an option for
those who prefer a remotely delivered
program.

Finally, the design of the present study
did not allow establishment of the effi-
cacy of the myMoves Program with
regard to physical activity and sedentary
behavior. Also, the high level of hetero-
geneity in participant demographics,
mobility, physical activity, psychological
distress, and participation status further
increased the difficulty of detecting sta-
tistically significant changes in outcome
measures. However, this heterogeneity is
representative of people with ABI, and
feasibility and acceptability of the
myMoves Program were demonstrated
despite this variability.

Table 2.
Participant Mobility and Health Characteristics

Mobility and Health Characteristic n (%) of Participants

Use of mobility aid

Indoors 8 (33.3)

Outdoors 8 (33.3)

Average walking time without a rest (min)

�10 6 (25.0)

10–30 8 (33.3)

30–60 5 (20.8)

�60 5 (20.8)

Average walking distance without a rest

�250 m 10 (41.7)

250–500 m 1 (4.2)

500 m–2 km 6 (25.0)

�2 km 7 (29.2)

Perception of general health

Very good 3 (12.5)

Good 13 (54.2)

Neither good nor poor 6 (25.0)

Poor 2 (8.3)

Very poor 0 (0)

Table 3.
Frequency and Duration of Clinician Contact With Participants During Research Studya

Parameter

Entire Study Period During 8-wk Program Administrative Contactb

Telephone
Callsc Emailsd Total

Telephone
Callsc Emailsd Total

Telephone
Callsc Emailsd Total

Frequency of contact,
reported as no.
of occasions

6 (1.5) 48.5 (14.1) 55.9 (14.8) 0.7 (1.0) 15.5 (5.9) 16.1 (6.3) 4.8 (1.3) 35.1 (11.1) 39.9 (11.5)

Duration of contact,
reported in minutes

143.3 (42.4) 68.0 (30.6) 218.0 (56.6) 9.4 (16.2) 23.4 (11.0) 32.8 (22.8) 133.9 (43.9) 52.3 (26.1) 185.2 (55.3)

a Values are reported as mean (standard deviation).
b Administrative contact includes contact with participants at the time of application, during periods of outcome measurement, and any other contact
before and after the program up to the completion of the 3-month follow-up data collection.
c Made and received.
d Sent and received.
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Table 4.
Secondary Outcomes and Statistical Analysisa

Outcome

Time

Statistical Analysisb
Before the
Program

After the
Program At 3-mo Follow-up

Physical activity

Steps per day F�0.31; df�2,38; P�.39

X (SD) 5,598 (2,722) 5,816 (2,682) 5,571 (2,606)

Range 912–11,313 1,077–11,203 950–10,995

No. of participants 23 22 20

Time spent sitting or lying down (h/d) F�0.96; df�2,38; P�.39

X (SD) 19.6 (1.9) 19.2 (1.9) 19.4 (2.0)

Range 14.6–23.4 12.9–22.4 13.1–23.4

No. of participants 23 22 20

Time spent in MVPA (min/d) F�0.85; df�2,28; P�.44

X (SD) 41 (31) 35 (26) 39 (27)

Range 4–105 3–86 4–96

No. of participants 22 18 16

Satisfaction with physical activity
(no. of participants)c

Very satisfied 0 1 0

Satisfied 5 10 7

Neither satisfied nor dissatisfied 2 6 9

Dissatisfied 12 5 6

Very dissatisfied 5 1 0

Physical activity self-efficacy:
total score, from 10 to 40

F�0.85; df�2,28; P�.44

X (SD) 29.6 (5.1) 31.7 (4.1) 30.6 (3.5)

Range 12–34 24–38 25–40

No. of participants 24 23 22

Psychological distress

K-10 score, from 10 to 50 F�6.03; df�2,40; P�.005; MD (preprogram vs
postprogram)��2.76 (SE�0.73);
95% CI��4.23,�1.23; P�.001

X (SD) 19.2 (5.4) 17.0 (6.1) 17.4 (5.5)

Range 12–34 10–7 10–30

No. of participants 24 23 21

Level of psychological distress
(no. of participants)d

Low 5 9 10

Moderate 12 11 7

High 5 2 3

Very high 2 1 1

(Continued)
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In conclusion, the present study demon-
strated that a remotely delivered self-
management program, the myMoves Pro-
gram, aimed at increasing physical
activity after ABI, is feasible with regard
to both program delivery and evaluation.
The acceptability of the program to par-
ticipants was high. Further investigation
of efficacy in a larger-scale, randomized
controlled trial is warranted.
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Appendix.
myMoves Program Outlinea

Week 1, Lesson 1: Introduction
This introductory lesson discusses the importance of physical activity after ABI and common difficulties people with ABI face and
addresses any concerns regarding safety. The Active Lifestyle Model is introduced. The concept of planned or incidental physical
activity is discussed.

Case stories are introduced, and DYI activities involve identification of current difficulties in managing physical activity and
identification of 1 planned and 2 incidental activities to work on during the program.

Week 2, Lesson 2: Managing Activity Levels
This lesson introduces the concept of the FITT formula and discusses its application to physical activity. Underdoing or overdoing
physical activity is discussed, and participants are encouraged to identify unhelpful behaviors they tend to use. Strategies of
scaling up and pacing are covered, with a focus on the management of pain and fatigue. The strategy of scaling down is also
discussed, and examples of appropriate application are provided.

Case stories assist with examples of the application of these concepts to real-life situations. The DYI tasks focus on building the
skills of scaling up and pacing.

Week 3, Lesson 3: Managing Barriers
The concept of barriers to physical activity is discussed. The Fogg Behavioral Model is used as a framework to assist participants
in identifying barriers that affect motivation and those that affect ability. The skills of problem solving, planning, and scheduling
are discussed.

Case stories outline various barriers experienced and strategies for overcoming them. The DIY tasks focus on practice of these
skills.

Week 4, Lesson 4: Managing Expectations
Participants are introduced to the concept of expectations and what can contribute to shaping expectations. The concept of high
and low expectations is introduced, as is the skill of challenging unrealistic expectations. Realistic expectations are compared
with positive thinking and goal setting to demonstrate the differences in these concepts.

Case stories outline various difficulties experienced in managing expectations, and DIY tasks assist in building the skill of
challenging unrealistic expectations.

Week 5, Lesson 5: Managing Habits
The concept of habits is introduced, and the usefulness of habits is discussed, in comparison with the difficulties of making
decisions. The concept of the motivation wave is introduced to demonstrate how motivation can fluctuate naturally, and different
strategies for times of high motivation and times of low motivation are discussed. The skill of building habits with the formula
of cue, activity, and reward is introduced, with discussion on finding the right cue, making activities small and easy to enhance
habit development, and celebrating successes with either internal or external rewards (with a focus on internal rewards as being
preferable).

Case stories outline experiences in forming new habits and the influence of habits on physical activity, and DIY tasks help people
work through the process of building new habits.

Week 6, Consolidation Week
Participants are encouraged to continue to read the materials provided in the program, practice skills, and consolidate their
learning.

Week 7, Lesson 6: Keeping It Going
The concept of a lapse in physical activity is introduced and normalized. The skill of creating a relapse prevention plan is
discussed. Goal setting is introduced, and the steps of goal setting are outlined. The lesson ends with tips for ongoing
improvement and continued behavior change.

Case stories outline experiences with lapses in activity levels for different reasons and subsequent strategies to prevent a
substantial relapse. Goals and plans for the future also are discussed. The DYI tasks include the development of a relapse
prevention plan and the setting of goals for the future.

Week 8, Consolidation Week
Participants are encouraged to continue to read the materials provided in the program, practice skills, and consolidate their
learning.

a ABI�acquired brain injury; FITT�frequency, intensity, time, and type; DIY�do-it-yourself.
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