RESEARCH

RCT of a Telehealth Group-Based Intervention
to Increase Physical Activity in Multiple Sclerosis

eFIT

Victoria M. Leavitt, PhD, Ines M. Aguerre, BA, Nancy Lee, MS, Claire S. Riley, MD, Philip L. De Jager, MD, PhD,
and Sharonna Bloom, MSW

Neurology: Clinical Practice August 2021 vol. 11 no. 4 291-297 doi:10.1212/CPJ.0000000000001039

Abstract
7,000

Objective )
To conduct a pilot randomized controlled trial to determine whether Z 6,000
participation in a group-based structured telehealth intervention in- E
creases physical activity in people with multiple sclerosis (MS). = 5,000-

©
Methods § 4,000
In this parallel-arms trial, all study procedures were administered é
remotely. Adults diagnosed with MS (any subtype) were randomized £ 3,000+
to one of two 12-week (1 h/wk) active conditions: eFIT, online B
moderated structured groups; or eJournal, online independent — § %0007
journaling. For comparison, a treatment-as-usual (TAU; ie, no % =5
eFIT/eJournal) group was enrolled. The primary outcome was fea- o 10007 o
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sibility (completion and adherence). The secondary efficacy out-
comes included self-reported physical activity level (International
Physical Activity Questionnaire, IPAQ).

Baseline

Results

Participants were 37 adults with MS. The sample was diverse: 66.7% female; age range 23-64 years;
17.5% Hispanic, 12.5% Black; and progressive and relapsing-remitting disease subtypes. Regarding
feasibility, 70.7% completed; average adherence was 74.9%. Physical activity in active groups in-
creased by 34.2% (baseline IPAQ = 2,406.8 + 1,959.7, follow-up = 3,229.4 + 2,575.2) and decreased
in the TAU group by 17.4% (baseline = 2,519.9 + 1,500.1, follow-up = 2,081.2 + 1,814.9); group X
time interaction was not statistically significant [F(2,25) = 1.467, p = 0.250; partial 112 = 0.105].

Conclusions

Telehealth represents an accessible, acceptable vehicle to deliver targeted behavioral treatments
to a neurologic population. eFIT may be an effective intervention for increasing physical
activity, a historically intractable treatment target, in individuals with MS. In addition, these
results provide evidence for feasibility of conducting fully remote clinical trial research.

Classification of Evidence

This study provides Class II evidence that for people with MS, participation in a group-based
structured telehealth intervention compared with TAU resulted in a (non-significant) increase in self-
reported physical activity level. The percentage of participants who completed follow-up question-
naires did not differ between groups. The trial was registered at ClinicalTrials.gov (NCT03829267).
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Physical inactivity and sedentary behavior increase the risk of
dying and lead to comorbidities, including obesity, type II di-
abetes, and some types of cancer.' Growing evidence demon-
strates the benefits of exercise on multiple levels, e.g,, physical,
cognitive, and psychological. Finding ways to motivate sustained
participation in physical activity is a critical public health priority.>

Individuals with multiple sclerosis (MS) are at increased risk of
sedentary behaviors due to common symptoms (e.g, physical
disability, fatigue, and depression) that may deter engagement in
exercise and physical activity. In addition, exercise is avoided by
many because of overheating and exhaustion (i.e, Uhthoff phe-
nomenon).> However, the benefits of exercise for people with
MS are manifold: increased muscle strength,4 improved balance,®
decreased fatigue® and depressive symptoms,” improved mem-
ory,® and enhanced overall quality of life.” Preclinical and clinical
work suggest a possible disease-modifying effect of exercise.'’
Finding ways to increase exercise participation in this population
will deliver direct benefits on numerous levels.

Previously, we demonstrated feasibility and eflicacy of a
telehealth-delivered group-based 12-week intervention to
reduce loneliness and depression in MS."" In the present
trial, participants were randomized to receive either eFIT or
an active control condition, eJournal, involving 1-hour
weekly structured online activities. A treatment-as-usual
(TAU; ie., no eFIT or eJournal) group (recruited sepa-
rately) completed baseline and follow-up surveys. The pri-
mary outcome was feasibility (adherence and completion);
the secondary outcome was efficacy, i.e, change in self-
reported physical activity level from baseline to follow-up.
The objective was to determine feasibility of the 12-week
eFIT program, a telehealth, group-based targeted in-
tervention to increase physical activity in people with MS.

Methods

Standard Protocol Approvals, Registrations,
and Patient Consents

This study was approved by the Institutional Review Board at
Columbia University Irving Medical Center (CUIMC). In-
formed consent was obtained from all participants via eConsent.
The trial was registered at ClinicalTrials.gov (NCT03829267).

Study Design

A phase I/II randomized clinical feasibility trial of a telehealth
group-based structured behavioral intervention to increase
physical activity (eFIT) with an active control condition
(eJournal) was conducted (figure 1, depicting the flow dia-
gram for active participants); a TAU (i.e., no eFIT or
eJournal) group served as an inactive control condition. The
primary research questions were as follows: (1) Is a group-
based telehealth behavioral intervention to increase physical
activity in MS feasible? and (2) Does participation in a
group-based telehealth behavioral intervention in MS result
in increased physical activity? These questions have been
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assigned a Class II classification of level of evidence, based on
the pilot feasibility study design presented herein.

Remotely Delivered Clinical Trial

Design Elements

Consistent with prior telehealth group-based interventions
conducted by our group,'" all study procedures were con-
ducted remotely. Baseline and follow-up surveys (including
outcomes) were deployed using REDCap, electronic data
capture software used for research databases and developed
for secure remote data capture. The intervention was also
conducted remotely, using zoom video-link software. All
participants completed 12 weeks of internet-based activities
for 1 h/wk. eFIT participants joined private facilitated video-
link groups; the group size was limited to 6. eJournal par-
ticipants completed independent weekly online structured
journaling via REDCap that included no content related to
accountability and no social aspect.

Participants

Participants were recruited into an internet-based intervention to
increase physical activity. Recruitment and enrollment took place
at CUIMC from April to December 2019. Inclusion criteria were
as follows: participants were adults (aged >18 years) with a di-
agnosis of MS (based on the McDonald criteria'). The sample
size was based on a prior feasibility trial of a telehealth group-based
behavioral intervention conducted by our group.'" A total of 38
participants were enrolled. Of these, 22 were enrolled in the active
portion of the study (eFIT or eJournal) and were allocated 1:1 via
random number generator to condition. To prevent selection bias,
allocation concealment was maintained in the following way: the
allocation sequence was generated by a member of the study team
(V.M.L.), and participant assignment to the intervention group
was made by the research coordinator (S.B.). Despite this, 3
participants assigned to eJournal learned of the group-based in-
tervention arm and requested to cross over to eFIT. These par-
ticipants therefore completed both conditions, yielding a final
active sample of 24. A separate sample of 16 participants were
enrolled in a survey-only condition (TAU), in which baseline and
follow-up surveys were administered at the same time points.

Safety

In week 1 of the active intervention, all participants completed
the Physical Activity Readiness Questionnaire to ensure safety.
At no point during the intervention was any specific program of
exercise endorsed or required; instead, participants were en-
couraged to develop their own program of physical activities
based on individual physical limitations or pragmatic consid-
erations. The word exercise was omitted from recruitment
materials; participants were invited to join the study on the basis
of sharing an expressed goal to “increase physical activity.”

Treatment Intervention

L. eFIT. Each week, participants met in a group with a trained
coach who guided them through accountability-building ex-
ercises and psychoeducational modules (presented via
PowerPoint slides) focusing on benefits of physical activity
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Figure 1 Flow Diagram for Active Participants of eFIT Intervention (n = 28)

Assessed for eligibility
(N = 28)

[ Enrollment J

_| Excluded (n = 6):
"] « Failed to complete baseline surveys (6)

Randomized
(n=22)

4

( Allocation J

v

v

Allocated to eFIT (n = 14):
*» Received allocated intervention (14)
+ Did not receive allocated intervention (0)

Allocated to eJournal (n = 8):
* Received allocated intervention (8)
+ Did not receive allocated intervention (0)

Crossed over
(n=3)

( Follow-up J

X

v

Completed follow-up surveys (n=11)
Lost to follow-up (n = 0)
Discontinued intervention (n = 6)

Completed follow-up surveys (n = 6)
Lost to follow-up (n = 0)
Discontinued intervention (n = 2)

( Analysis ]

v

A4

Analyzed (n=11):
* Excluded from analysis (0)

Analyzed (n = 6):
+ Excluded from analysis (0)

Note that a treatment-as-usual group
(N = 16) was recruited separately.

for individuals with MS (e.g., exercise and fatigue, exercise
and cognition, and exercise and mood). Their coach worked
with them to set attainable goals and use accountability. In
addition to receiving training in accountability on a con-
ceptual level, participants learned logistics of incorporating
accountability partners into their own lives beyond the group,
while modeling accountability within the group. Safety was a
key theme of all modules. Study personnel had access to an
exercise physiologist (N.L.) to answer any questions/address
concerns throughout the trial.

I eJournal. Participants in the eJournal condition received a
link each week to an online structured journaling activity that
they were required to engage in for an hour. In this condition,
participants received the same psychoeducational modules,
although their materials omitted the accountability content.
eJournal prompts that aligned with the modules were pro-
vided, e.g., “Reflect on what it would take for you to make a
lasting change in your life with regard to physical activity.”

Primary Outcomes

Feasibility outcomes were evaluated as follows: completion
was defined as submission of completed REDCap surveys at
12-week follow-up; adherence (active treatment groups
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only) was defined as number of eFIT sessions attended or
eJournal entries completed. Both outcomes were assessed
after completion of the 12-week intervention.

Efficacy measures were administered via REDCap at baseline
and follow-up. The primary efficacy outcome was self-reported
physical activity quantified as total metabolic equivalents
(MET) minutes score on the International Physical Activity
Questionnaire (IPAQ). The secondary efficacy outcomes were
loneliness (total score, UCLA Loneliness Scale) and depression
(total score, Patient Health Questionnaire, PHQ-9 [8-item
version, omitting the suicidality item which would not be ap-
propriate for inclusion in a remote survey, for safety reasons ] ).">

Statistical Analysis

For efficacy, we used linear mixed factor analysis of variance to
evaluate the effect of the intervention over time on primary and
secondary efficacy outcomes. Group (eFIT, eJournal, and
TAU) and change in physical activity (IPAQ_total MET mi-
nutes: T2 — T1) were the between-subject variables, and time
was the repeated-measures variable. Partial eta squared was
calculated for observed effects. The same statistical approach
was used to evaluate secondary eflicacy outcomes of loneliness
(UCLA Loneliness Scale) and depression (PHQ-9).
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Data Availability
Data will be shared with qualified researchers upon reason-
able request.

Results

Sample Demographics

The sample was 66.7% female; age range: 23-64 years
(mean 44.1 + 11.3); racial/ethnic composition: 65% Cau-
casian, 17.5% Hispanic, and 12.5% Black. Disease pheno-
types included 2 primary progressive, 2 secondary
progressive, and the remainder relapsing-remitting MS.
Disability as measured with the Expanded Disability Status
Scale ranged from 0 to 6.0; the mean EDSS score did not
differ across groups. Disease duration ranged from 1 to 19
years; mean disease duration did not differ across groups.
Clinical variables are provided in table 1, as well as de-
mographics for the 3 groups (eFIT, eJournal, and TAU),
and baseline levels of physical activity, loneliness, and
depression.

Feasibility

In the active group, 21 participants completed initial sur-
veys and began the intervention; 3 crossed over from
eJournal to eFIT at their request, yielding an active sample
of 24. Of these, 17 completed the intervention: 11/17
(70.8%) in eFIT; 6/8 (69%) in eJournal. In the TAU group,
11/16 (68.8%) participants completed follow-up surveys.
Overall adherence across active groups was 74.9% (eFIT,
69.3%; eJournal, 80.5%).

Efficacy

Comparing change in physical activity across all 3 groups
(eFIT, eJournal, and TAU) revealed a main effect of group
that failed to reach the level of significance despite a large
effect size [F(2,25) = 2.031, p = 0.152; partial 5* = 0.140].

The interaction of group x time [F(2,25) = 1.467, p = 0.250;
partial 1> = 0.105] was also nonsignificant but showed a
medium effect size. Participants in both active conditions
showed increased physical activity from baseline to follow-
up: in eFIT, a 20.2% increase (baseline 2,066.7 * 2,189.0,
follow-up 2,484.1 + 1,933.5) and in eJournal, a 51.7% in-
crease (baseline 3,030.3 + 1,408.7, follow-up 4,595.83 +
3,206.5). The combined active groups (eFIT + eJournal)
showed an average increase by 34.2% (baseline IPAQ =
2,406.8 + 1,959.7, follow-up = 3,229.4 + 2,575.2). In con-
trast, the TAU group showed a 17.4% decrease (baseline:
2,519.86 £ 1,500.1, follow-up: 2,081.2 + 1,814.9; figure 2).
Note that when the crossover participants were excluded
from analyses, the pattern of results was unchanged. This was
also the case when crossover participant data were included
for their first condition (eJournal) only. Although the group
X time interaction was not statistically significant in this small
pilot study, the pattern of findings is encouraging insofar as it
points to a benefit of participation for increasing physical
activity and helps to refine power calculation for a phase III
trial.

Regarding secondary outcomes, none of the results reached
the level of statistical significance. However, the eFIT group
showed decreased loneliness at follow-up, whereas eJournal
had worse loneliness and TAU was unchanged at follow-up
[F(2,25) = 0.702, p = 0.505, partial > = 0.053]. All 3 groups
showed decreased depression at follow-up, [F(2,25) = 0.424,
p = 0.659, partial n* = 0.033]; please see table 2.

Qualitative Findings

Anecdotal feedback from eFIT participants was conveyed in
the groups. At the conclusion of the intervention, feedback
from eFIT participants was overwhelmingly positive: 100%
of participants expressed a desire to continue meeting with
their groups. Participants of eFIT reported finding the group-

Table 1 Sample Demographics for 3 Groups, eFIT, eJournal, and Treatment as Usual, With p Value of Differences Across

Groups
eFIT (n=11) ejJournal (n = 6) TAU (n=11) p Value

Age (mean years + SD) 53.1+79 41.4+13.5 43.3+10.6 0.079
Disability level (mean EDSS?) 25+19 1.0+0.9 1.9+1.3 0.380
Disease duration (mean years + SD) 75122 9.7+3.0 7.0+£1.6 0.594
Baseline physical activity (IPAQ)® 2066.7 +2189.0 3030.25 + 1408.7 2733.7 +£1696.6  0.525
Baseline loneliness (UCLA Loneliness 43.2+13.9 472 +7.8 37.3+10.2 0.165
Scale)

Baseline depressive symptoms (PHQ-9) 7.7 £5.7 7.5+4.0 5.8+39 0.717
Disease subtype 8 RRMS, 1 PPMS, 1 SPMS, and 1 unknown 4 RRMS, 1 SPMS, and 1 unknown 11 RRMS —

Abbreviations: EDSS = Expanded Disability Status Scale; IPAQ = International Physical Activity Questionnaire; MET = metabolic equivalent; PHQ-9 = Patient
Health Questionnaire 9; PPMS = primary progressive multiple sclerosis; RRMS = relapsing remitting multiple sclerosis; SPMS = secondary progressive multiple

sclerosis; TAU = treatment as usual.
?The EDSS score was available for 19/28 participants.
b Total MET minutes per week.
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Figure 2 Efficacy Outcomes: Results of Repeated Mea-
sures ANOVA Comparing 3 Groups, eFIT, ejour-
nal, and TAU, on Pre- and Post-physical Activity

Level (IPAQ, Total MET Minutes)
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ANOVA = analysis of variance; Cl = confidence interval; IPAQ = International
Physical Activity Questionnaire; MET = metabolic equivalent; TAU = treat-
ment as usual.

based format beneficial for learning how others with MS use
technology to support their physical activity goals. Others
enjoyed the structured activities in eFIT such as the coach-
guided psychoeducational modules; particular favorites in-
cluded a module on sleep hygiene (1 member began keeping
a sleep diary during the trial). One participant noted that
reflecting on personal goals with the group was motivating.
There were unanticipated positive developments. One
member joined eFIT meetings while riding his stationary
cycle with an iPad propped on the handles. He enjoyed the
company of the group; the group found it motivating to join
him while he exercised. Perhaps the most impactful group
experience was the participant who shared that he had not
walked independently for years until the past week when he
walked in the swimming pool in his MS aquatics class: “My
family said they never saw me smile that big.” When asked
whether eFIT was the reason he joined the class, he

responded, “It was something I was planning to do for a long
time, but the group got me there quicker than I would’ve on
my own.”

Discussion

These results provide evidence for the feasibility of con-
ducting a completely remote RCT of a targeted behavioral
intervention in a neurologic population. Participation in a
structured, 12-week telehealth intervention of eFIT resulted
in a (non-statistically significant) increase in self-reported
physical activity for individuals with MS, a clinical population
at elevated risk of sedentary behaviors and decreased en-
gagement in physical activity. Exercise is beneficial for people
with MS; however, a necessary precondition for engaging in
exercise is will and sufficient motivation to initiate behavior.
Finding ways of sustaining motivation until a pattern of be-
havior is established is the best way to incorporate mean-
ingful change. As eusocial animals, we are driven by
sociobiologically programmed behaviors such as competi-
tion, cooperation, and attraction."* Accountability leverages
innate social mechanisms to incite behavior change; put
simply, by expressing goals outwardly, we become more
likely to achieve them. This concept is the foundational
bedrock underlying one of the best known behavioral in-
terventions, Alcoholics Anonymous.15 For our study, we
developed a structured group-based accountability telehealth
intervention targeting physical activity in adults with MS
called eFIT. Small groups of individuals with a shared goal of
increasing physical activity were brought together in 1-hour
weekly private, facilitated, video-link group meetings for 12
weeks. Groups were led by a trained moderator who pro-
vided structured content in the form of psychoeducational
modules focusing on benefits of exercise tailored to MS,
tools for engaging accountability partners, and activities to
model accountability. Positive results of this trial support the
social element of the group-based format as a potential
mechanism underlying favorable results of targeted behav-
ioral interventions.

Telehealth is rapidly taking its place as a scalable, accessible,
and acceptable modality for the delivery of tailored treat-
ments to clinical populations. Recent internet-based

Table 2 Secondary Efficacy Outcomes: Results of ANOVA Comparing Effects of eFIT, eJournal, and TAU for Secondary
Outcomes of Loneliness (UCLA Loneliness Scale) and Depression (PHQ-9)

UCLA baseline UCLA follow-up PHQ-9 baseline PHQ-9 follow-up

eFIT (n=11) 43.2+13.9 40.4+12.3 7.7+57 58 +3.5
ejJournal (n =6) 472+78 48.3+3.8 75+4.0 6.5+52
TAU (n=11) 37.7+11.0 37.5+10.7 56+4.0 52+53

Abbreviations: ANOVA = analysis of variance; PHQ-9 = Patient Health Questionnaire 9; TAU = treatment as usual.
No results were statistically significant.
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interventions to increase physical activity have been suc-
cessfully implemented in MS,'*""® but these studies took an
approach that was passive, with participants viewing online
materials in self-directed programs. Nonetheless, psycho-
educational materials delivered to patients with MS via tel-
ehealth did result in increased physical activity in a prior
study,'® consistent with our findings of increased physical
activity with a similar (medium) effect size albeit not statis-
tically significant. MS researchers have highlighted the need
for future telehealth approaches with an interactive compo-
nent.”® The reliance on peer accountability that constitutes
the foundation of eFIT leverages social motivational tools
such as cooperation, competition, and accountability to
strengthen the adoption of healthy behaviors in individuals
with a chronic neurologic condition for whom exercise holds
many benefits.”"** Structured content was provided to
promote adoption and maintenance of healthy exercise be-
haviors; accountability partner training was provided to
support sustainability of behavior change beyond the 12-
week intervention period. Future work to evaluate sustain-
ability of benefits of eFIT is warranted.

Several strengths of the study should be highlighted. We did
not limit our sample to patients with lower levels of disability
or nonprogressive phenotypes. Because there was no speci-
fied program of exercise but rather participants were sup-
ported in developing their own safe, customized program, we
were able to safely include individuals with all disease sub-
types and all levels of disability. Anecdotally, wheelchair-
dependent patients expressed high overall satisfaction with
the intervention as did fully mobile individuals. Moreover,
the focus of eFIT increased the acceptability of our treat-
ment: individuals were able to connect with a supportive
community in a way that they may have resisted in the past.
One participant stated: “I'm not a support group type per-
son, but this appealed to me because the focus is on physical
activity.” Another participant reported eFIT as the first time
in her 12-years since being diagnosed that she had ever
spoken with other people who have MS. Given findings of
decreased loneliness and depression in the active groups, our
results are encouraging and suggest that benefits of eFIT are
seen on multiple levels.

An additional strength is the diversity and heterogeneity of
our sample, supporting the results as more generalizable: the
gender of our sample was 33.3% male, age ranged from 23 to
64 years, race/ethnicity included 17.5% Hispanic and 12.5%
Black, the EDSS score ranged from 0 to 6.0, and disease
phenotype included relapsing-remitting, secondary pro-
gressive, and primary progressive patients. This diversity
bolsters acceptability, accessibility, and generalizability of the
benefits gained from eFIT and for telehealth interventions
more generally for many individuals with MS, not just those
who are younger, have lower levels of disability, and are
Caucasian, i.e., those patients who currently constitute the
overwhelming majority of participants represented in the MS
exercise literature.
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Finally, our trial provides proof-of-concept evidence for
feasibility of conducting clinical trial research using com-
pletely remote methods. It also highlights the feasibility of
developing targeted treatments that can be deployed via
telehealth, with preliminary eflicacy evidence that provides
encouragement for a shift in prioritizing telehealth as a novel
vehicle for treatment delivery.

Our study has limitations. Although a medium effect size for
increase in physical activity after participating in the active
intervention was shown, failure to reach statistical signifi-
cance was likely the result of insufficient power in this pilot
study. A large-scale phase III trial to establish efficacy is
warranted; such a study should also include an objective
measure of physical activity, e.g., accelerometer, in addition
to the subjective measure used here. Also, given that both
eFIT and eJournal groups showed (nonsignificant) in-
creases in physical activity, an intervention combining ele-
ments of both may be optimal. In addition, although
baseline differences across groups did not reach statistical
significance here, the eFIT group was older (>11 years) and
had much lower physical activity level (~32%) at baseline
than the eJournal group. Although it is unclear how or
whether this affected results, a large-scale follow-up trial
should use stratified sampling to ensure well-matched
groups. Finally, adequate control for level of participation
(i.e., time, quality, and effort) across active groups of the
intervention (eFIT and eJournal) is an area for improve-
ment in future studies. Although participants in the
eJournal condition were asked to engage in independent
journaling activities for 1 h/wk (consistent with time
commitment of eFIT participants), future studies should
incorporate digital monitoring tools as a step toward en-
suring equivalent effort across conditions.

A recent consensus article highlighted key priorities for MS
exercise research, one of which was the need for strategies to
support adherence.”* In line with this, we propose eFIT as an
accountability-based telehealth solution leveraging the strength
of social support as an effective strategy to support adherence
to exercise by encouraging initiation and maintenance of
healthy exercise behaviors for individuals with MS.
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