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Introduction: Neurological conditions account from more than half of
Canadians requiring chronic care. Both physical activity and the development of
a self-management skillset are critical components supporting individuals with
chronic health conditions. “NeuroSask: Active and Connected” is a virtual chronic
disease management program offering twice weekly neuro-physiotherapist
directed "active” exercise sessions, followed by weekly knowledge-exchange
“connect” sessions with invited guest experts. NeuroSask was launched April
2020 in response to the restricted services and supports for people with
neurological conditions. The program aimed to provide seated physical activity,
social interaction, and access to expertise in neurological conditions and
neurorehabilitation. A program evaluation of NeuroSask was conducted to gain
participants’ perspectives.

Methods: All participants registered for the NeuroSask program were invited
to complete optional online surveys (SurveyMonkey) circulated by email at 3
occasions post-program launch: 10 weeks, lyear, and 2years. Participants
could complete any one or all of the surveys, at their discretion. The number of
potential respondents changed dependent on the total number of participants
registered for NeuroSask at the time the survey was circulated. Questions
were co-designed by multi-stakeholder team members. Descriptive statistics
were used for closed-ended questions and a reflexive thematic analysis was
completed with coding conducted in NVivo 12 Plus for open-ended text.

Results: Response rates (participants/registrants) were as follows: 10-week
survey 260/793, one year survey 326/1224, and 2-year survey 434/1989. 90%
of participants reported being in either the age categories of 40-59 years or
above 60years. 75% of both survey respondents and program registrants were
female. 70% of both survey respondents and program registrants reported a
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diagnosis of multiple sclerosis and 30% reported other neurological conditions.
Survey respondents were from all ten Canadian provinces, with 45% reporting
living outside of large cities. Respondents reported preferring online vs. in
person format for this type of programming. Three main themes, and eight
corresponding subthemes were identified highlighting the perceived impact
and key components of the NeuroSask program: Theme 1 “together in a positive
and encouraging environment” (subthemes 1a: connection, 1b: empowerment);
Theme 2 “"access to enthusiastic qualified leaders from home” (subthemes 2a:
leader characteristics, 2b: accessibility, 2c: program logistics); Theme 3 "being
able to enjoy everyday life” (subthemes 3a: symptom benefits and beyond, 3b:
carry-over, 3c: keep going, please do not cancel).

Conclusion: NeuroSask is an example of an accessible and meaningful virtual
approach to providing ongoing support for some individuals with neurological
conditions. It was perceived as beneficial for fostering community and
connection in a positive environment with perceived benefits extending beyond
symptom management to participant reported improvements in function, daily

life, and disease experience.
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chronic disease, exercise, neurological rehabilitation, self-management,

telerehabilitation

1 Introduction

Neurological conditions are among the leading causes of disability
resulting in long-term challenges with activities of daily living and
participation in meaningful life tasks (1-4). Mood disorders and
secondary medical complications are also highly prevalent among this
population (4). Neurological conditions account for more than half of
Canadians requiring chronic care, where ongoing symptom
management support is required (5). Development of a self-
management skill-set is a critical component supporting optimal
health outcomes for people with neurological conditions. Research
shows that an individual’s everyday management of their condition
and its consequences has a profound impact on their current and
future health and well-being (4-8). Commonly reported challenges
for people with neurological conditions include access to both health
care specialists with experience in the unique care needs of individuals
with neurological conditions and the supports for effective self-
management (2, 9).

Gaining self-management skills (e.g., core knowledge, self-
awareness, self-monitoring, goal-setting, action planning etc.) is a
critical component influencing health behavioural change (4).
Knowledge of ways to best support individuals with neurological
conditions in developing self-management skills is crucial to
delivering high quality chronic disease management services and an
important step in advocating for such supports to be integrated into
routine care (10, 11). Novel approaches for delivering self-management
support for lifestyle and symptom-management behaviours need to
be explored (4, 7-10, 12). Further, health care systems are increasingly
faced with resource challenges to deliver services and supports for
people living with neurological conditions, with the pandemic
imposing even greater system challenges (13-15). In response to these
gaps, the virtual NeuroSask Active and Connected Program was
developed in Saskatchewan, Canada, in April of 2020.
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NeuroSask was collaboratively designed as a community
partnership program specifically for people with neurological
conditions. The program aimed to provide support for self-
management, two-way knowledge exchange (between neurological
and rehabilitation health care experts and those with lived experience),
and to create a venue to nourish social interaction and regular physical
activity as key components of ongoing symptom management.
NeuroSask was originally intended to run a total of ten weeks, during
the time period many of the health care system and community
services for people living with neurological conditions were closed due
to the pandemic onset. However, due to strong participant advocacy
for the NeuroSask program to continue, MS Canada provided
extended program funding support. The NeuroSask Active and
Connected program continues to run. The aim of this study was to
evaluate the “NeuroSask” program from the participants’ perspectives.

2 Materials and methods

As part of a program evaluation of NeuroSask, online feedback
surveys were used to capture participant perspectives. A survey (see
Appendix 1) was circulated on 3 occasions: 10 weeks, 1-year, and
2-years post program launch. Participants could complete any one or
all of the surveys, at their discretion. Voluntary surveys were
distributed by email with a link to SurveyMonkey." At each survey
occasion, one email invitation was sent to all the participants
registered with the NeuroSask program. The number of potential
respondents changed dependent on the total number of participants
registered for NeuroSask at the time the survey was circulated. The

1 https://www.surveymonkey.com/
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survey questions were collaboratively designed with the multi-
stakeholder team through discussion at our regular team meetings.
Questions were designed based on the type of information the
different stakeholders felt necessary to inform ongoing programming.
The survey was completed by patient advisors and further discussed
by team before circulating. The initial survey was circulated at
10weeks after the launch of the program, during the COVID-19
pandemic while many rehabilitation services were still on lockdown.
Subsequently, this survey was concise and designed to inform the
team, including community partners, of participant interest as well as
gauge participation rates across demographics. The second and third
survey time points (one-and two-years post launch) included more
questions about perceived benefit and program logistics to inform
future program development. In the third survey, we inquired
specifically about frequency of participation. Since the NeuroSask
program was launched initially as a 10-week pilot, the continuation of
the program was unknown each time the survey was circulated.

All surveys included a mixture of closed-ended (e.g., multiple
choice, select all that apply click-box questions, sliding scale answers)
and open text box answers. A quantitative descriptive approach was
used to report the results of closed-ended questions, and a reflexive
thematic analysis approach was applied for the open text field
questions (16, 17). The University of Saskatchewan Biomedical
Research Ethics Board was consulted on the implementation of the
NeuroSask: Active and Connected community program and the
methods to collect participant perspectives about the program. A
waiver of ethics was approved by the University of Saskatchewan
Research Ethics Board as the work was deemed to be about program
evaluation and quality improvement. The survey also asked for
participant consent to anonymously share the results. All responses
were anonymously collected through the online survey platform, and
through the review, analysis, and

remained anonymous

writing process.

2.1 Participants

All participants who registered for the NeuroSask program online
(regardless of their attendance at the NeuroSask Zoom sessions) were
invited to voluntarily provide feedback through the surveys.

The NeuroSask program was designed to target individuals with
moderate mobility impairments from a neurological condition,
offering an open, unrestricted online self-registration process. The
program has a rolling intake and runs on a drop-in basis. The program
was advertised by media releases about the program, by the non-profit
collaborating partners (e.g., Multiple Sclerosis Society), referral from
health care providers or through a link on the website of the College
of Medicine, University of Saskatchewan. Upon registration
(completed via an online portal), participants are asked to self-report
their age range, sex, Canadian province of primary residence (or other
country of residence), and report if their place of residence is rural or
non-rural. In order to protect confidentiality, place of residence
options are restricted to a drop-down list with the names of the
Canadian provinces, or “other” if the participant does not reside in
Canada. “Prefer not to say” is an option for all questions. Participants
are also asked to report which neurological condition they are living
with (e.g., multiple sclerosis, spinal cord injury, Parkinson’s disease,
stroke etc.). To complete registration, participants must agree to
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statements acknowledging that the program is a general educational
program, that they will not be provided with individualized medical
care, and that they are participating at their own risk. Finally,
participants provide an email to receive the on-going reminder and
unique Zoom link for each class. Participants can unregister at any
time on their own accord.

2.2 Intervention, the “NeuroSask: Active
and Connected” program

The NeuroSask Active and Connected program was initially
developed in response to a call from the Saskatchewan Health
Research Foundation (a provincial funding agency) for “rapid
response” pandemic projects. The program was developed as a
partnership amongst researchers, health care providers, decision-
makers, community-based organizations, and people with lived
experience. Members of the leadership team met virtually to co-design
and provide input on the NeuroSask program. Our team consisted of
researchers from the University of Saskatchewan, physicians and
physical therapists specializing in multiple sclerosis (MS), Parkinson’s
disease and spinal cord injury care, a manager working within the
health authority, people living with a neurological condition, and key
representatives from MS Canada, Parkinson’s Canada, and Spinal
Cord Injury Saskatchewan. The co-design process involved real-time
group discussion (virtually) with some in session anonymous polling
done for decision making (e.g., time, length, and frequency of sessions
for the program). Agendas and any corresponding material were
pre-circulated so that all members of the team had time to reflect on
proposed topics of discussion and content, with the opportunity to
add to the agenda. Once the components of the program were decided,
details for the “active” and “connected” portions were discussed. For
the active portion, a sample class was designed and delivered for the
team (including patient advisors) for feedback, and to test out the
challenge level, speed, flow, and set-up (e.g., sound, camera
placement). For the connect session, initial discussions included
brainstorming among the leadership team on guest experts and topics
that would be relevant to people living with neurological conditions
during the pandemic. Further programming for the connect sessions
was largely based on participant feedback and requests.

The NeuroSask Active and Connected program offers two
integrated sessions: “active” sessions involving thirty minutes of seated
movement led by an experienced neuro-physiotherapist, followed by
a thirty minute “connect” session. “Active” sessions are designed to
enhance body awareness, symptom management and functional
mobility as well as provide education about the importance of physical
activity and ways to be active around the home. Movements focus on
alignment, seated postural control (e.g., reaching and weight shifts),
limb and trunk range of motion, with some resistance training and
bouts of cardio sprinkled throughout. The active sessions have a
template of components (e.g., warm-up options, cardio options,
resistance exercises for upper and lower limbs, trunk movements etc.)
that vary session to session. Options for different levels of challenge or
movement abilities within each exercise are given (e.g., level 1, 2, 3),
and increases in movement challenges or range of motion are layered
in by instructor (i.e., after a couple repetitions of the base movement
pattern). The seated nature allows us to be inclusive of participant
physical ability level and to minimize the risk of falls. In addition to
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the person leading the active portion, another team member is present
to help monitor and run the platform (e.g., monitor chat and the other
interactive Zoom functions participants might use like reactions or
raise hand, scan participant list and cameras for any questions or
safety concerns, ensure sound quality of instructor, and monitor the
email in case anyone reports concerns or challenges with accessing the
session). “Connect” sessions are designed as educational and self-
management support opportunities with the intention to cover topics
on neurology, neurorehabilitation, and health and wellness (18, 19)
(e.g., resiliency, mindfulness, creativity, art-based therapy, etc.).
Connect sessions include a mixture of discussions, questions and
answers, reviews of the evidence, guided-learning activities (e.g., goal
setting, action planning, completing a symptom monitoring diary),
experiential learning (e.g., guided mindfulness), and “tips and tricks”
on topics facilitated by invited leading experts in their field. Selected
volunteer connect guests are content experts who hold affiliations with
non-profit, community, health care or academic institutions. The
connect sessions are moderated by the NeuroSask project leads (SJD
and/or KK). The moderators are clinician researchers knowledgeable
in self-management support and health related behavior change (SJD),
and with expertise in neurorehabilitation (SJD, KK).

The program runs twice a week on Tuesdays and Thursdays at
1400h, Central Standard Time. Registered participants receive an
email every Monday and Wednesday evening with a reminder and
unique Zoom link for the following Tuesday or Thursday session. The
Zoom meeting platform allows participants to raise their hand to
be un-muted by the moderator, and participants are invited at any
time to share comments, experiences, and questions in the chat. On
the Zoom meeting platform, participants can choose to use their real
or an alias name, and whether to have their cameras on. At the end of
each connect session, the moderator allows participants to be able to
un-mute themselves and they are invited to stay on the Zoom meeting
platform for informal social interaction. Participants are encouraged
to make suggestions/requests for the connect topics and/or future
guests. Moderators make every effort to fulfill these requests with a
qualified and experienced guest (e.g., specialized health care provider
or researcher in topic area). All sessions are live on the virtual platform
and not recorded to encourage real-time engagement. Participation in
any session is voluntary. Anyone interested in learning more about the
NeuroSask program can contact corresponding author.

2.3 Analysis

Survey response rates for each survey, participant demographics
and all closed-ended questions (e.g., sliding scale) survey responses
were analyzed using descriptive statistics. Survey response rates for
each of the three surveys were calculated according to the number of
participants who completed the survey and the total number of
participants registered for NeuroSask at the time the survey was
circulated. Percentages were calculated from the returned surveys to
describe the age ranges, gender, primary provincial residence of the
participant, whether they identified as living in a rural versus
non-rural community and if they identified as a person with a
neurological condition, or other. Mean and standard deviation scores
were calculated for sliding scale survey responses related to participant
perspectives on aspects of the program content and delivery.

For the open text survey questions, qualitative analysis was
conducted using reflexive thematic analysis approach described by
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Braun and Clarke (16, 17). The process of analysis included
familiarization with the dataset by reading through the open-text
results multiple times. Preliminary coding was developed
independently by each analyzing researcher (SP, SJD, KK). Keywords
were co-developed based on discussion and keywords were grouped
to develop preliminary themes. Data were reviewed several times in
the process of refining, defining, and labelling final themes. Finally,
results were shared with a patient advisory group of individuals living
with neurological conditions to review and inform wording. All
responses remained anonymous through the data collection, analysis,
and writing process. Although outlined sequentially, each analysis
phase builds on the previous but uses an iterative approach with
movement back and forth between the phases. Authors SJD, KK and
SP conducted the thematic analysis. Author SP was not involved with
any of the NeuroSask Program design or implementation process.
Authors SJD and KK are Co-PI investigators for the development of
the NeuroSask program and continue to co-lead the program.

All three authors reviewed the raw data, coded separately, and met
at multiple stages throughout the process to compare, review, and
refine themes. Surveys yielded a large volume of open text across all
three time-points. Preliminary analysis indicated that the codes were
highly consistent across the three survey time points. The consistency
of the data informed the decision to compile all the data for the
qualitative analysis.

3 Results
3.1 Quantitative results

Survey response rates and demographics are displayed in Table 1.
Respondent demographics showed similar proportions to the
registrants in the NeuroSask program for each survey time point, e.g.,
among both the registrants and respondents, 70% reported living with
MS. The majority of the remaining 30% of respondents reported living
with Parkinson’s disease, spinal cord injury, stroke, cerebral palsy, or
cerebellar ataxia. Other demographic data varied slightly across the
three survey time points (Table 1). For the two-year survey,
respondents included people from all Canadian provinces, as well as
some international locations (Figure 1).

Figure 2 illustrates that across all time points, the majority of
respondents preferred an online program format. Respondents were
also highly satisfied with the program, indicating a desire for the
program to continue (Figure 3). As NeuroSask is a voluntary program,
who participates at any given time varies from session to session. At the
two-year time point 23% of respondents reported attending “all the
time;” 12% “about half the time,” 10% “occasionally,” and 55% “whenever
they could” In the two-year survey, we asked survey participants to
identify how long they had been participating with NeuroSask: 39%
reported attending “since the beginning;” 26% “for 18 months,” 16% “for
12months;,” 9% “for 6 months,” and 10% “for 3 months.”

On survey 2 and 3, participants were asked to “check all” from a
list of potential benefits which included: “Mental wellbeing”, which
was reported by 86 and 82% of respondents on survey 2 and 3
respectively; “physical wellbeing” by 97 and 96%; “overall wellbeing”
was only asked on survey 3 and selected by 80% of respondents; “sense
of support” by 78 and 86% on survey 2 and 3 respectively; “improved
symptom management” selected by 58 and 70%; “increased awareness
of existing resources” by 65 and 68%, and “other, please specify” was
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TABLE 1 Survey demographics.

Survey 1:10 weeks

10.3389/fneur.2024.1332859

Survey 3:2 years
post-launch

Survey 2:1year

post-launch

Number registered in the NeuroSask program at time of survey (1)

793 1,224 1989

post-launch

Number of survey respondents (1)

260 326 434

Sex Female: 84%

Female: 70% Female: 80%

Age range (percentage)

<20years: 2%

<20years: 2% <20years: 0%

20-39years: 8%

20-39years: 5% 20-39years: 10%

40-59 years: 45%

40-59 years: 47% 40-59 years: 30%

>60years: 45%

>60years: 46% >60years: 60%

Location: (rural, small or large city)

Rural: 20%

Rural: 20% Rural: 17%

Small City: 25%

Small City: 25% Small City: 29%

Large City: 55%

Large City: 55% Large City: 53%

FIGURE 1

Prince Edward Island; NL, Newfoundland and Labrador).

Respondent geographical distribution. Geographical distribution of survey respondents at two years. NeuroSask logo represents site of initiation of
NeuroSask (BC, British Columbia; AB, Alberta; SK, Saskatchewan; MB, Manitoba; ON, Ontario; QB, Quebec; NB, New Brunswick; NS, Nova Scotia; PEI,

International 5% n=22
United States n=18
United Kingdom n= 2
Portugaln=1
Ireland n=1
Francen=1

NS
1.5%
n=6

selected by 78 and 86%. The “other” option provided open text data
that was included in the qualitative analysis.

3.2 Qualitative results

Reflexive thematic analysis yielded three main themes with eight
corresponding subthemes highlighting the prevailing perspectives of
the NeuroSask participants: theme 1 “together in a positive and
encouraging environment” (subthemes 1la: connection, 1b:
empowerment); theme 2 “access to enthusiastic, qualified leaders,

from home” (subthemes 2a: leader characteristics, 2b: accessibility,
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and 2¢ program logistics); theme 3 “seeing my progress and being able
to enjoy everyday life” (subthemes 3a: symptom benefits and beyond,
3b: carry-over, and 3c: keep going, please do not cancel). Table 2
displays select quotations representative of each theme and subtheme.
Relationships between the main themes and subthemes are displayed
in Figure 4.

3.2.1 Theme 1: “together in an encouraging
environment”

The core theme “together in an encouraging environment”
captures the participant reported sense of community and support
provided through the NeuroSask program. This theme also
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Preferred Method of Program Delivery
T 6%
2 years 82%

12%
-
=
& i 16%
> ™ No Preference
£ 1year 74%
= 10% .
- B Online
(0]
c
a B In Person

10 weeks 65%
0.00% 20.00% 40.00% 60.00% 80.00% 100.00%
Percentage of Respondents
FIGURE 2

Respondent preferred method of delivery for the NeuroSask Active and Connected program across three time points.

running? (0-100%)

Connected program? (0-100%)

2 years

1year

Survey Time Point

10 weeks

0% 10% 20% 30% 40%

FIGURE 3

attendance.

Respondent Advocacy

B How important is it that NeuroSask Active and Connected progam keep

B What is your level of satisfaction with the NeuroSask Active and

Average Sliding Scale Percentage

Respondent survey results for closed-ended questions regarding level of satisfaction, enjoyment, importance of program continuity, and continued

98%
96%

100%
97%

97%
95%

50% 60% 70% 80% 90% 100%

encompasses the psychosocial benefits of interpersonal connection,
motivation, and empowerment.

3.2.1.1 Subtheme (1a) connection

Central to theme 1 were responses emphasizing the “connection”
the NeuroSask program provided, majority of respondents directly
used the word ‘connection.” Multiple layers of connection were
reported: connection to an ‘ongoing supportive network” with others
through shared experience, connection in the form of ‘camaraderie”
and  Socialization,” and connection through ‘empathy,”
‘encouragement,” and a “sense of belonging”.

Respondents reported that the NeuroSask program provides an

opportunity to connect with others living with a neurological

Frontiers in Neurology

condition and facing similar daily challenges. Several respondents
reported that a major benefit of NeuroSask is “knowing you are not
alone” One respondent noted: “(it) really helps when you realize
others often have the same symptoms as you” (Participant P’128,
Survey ‘S’2, female, age 40-59 years, living with a brain injury)
reflecting on the connection to others with a shared experience.
Another noted NeuroSask provided a “supportive network where
they fit in rather than being an outlier” (P100, S3, female, age 40-59,
stroke survivor), highlighting how the program provides them with
‘a like-group.” A respondent spoke to the atmosphere of the
program: “there are people who genuinely care and want to help
improve our quality of life” (P383, S3, female, age 60+, living
with MS).
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TABLE 2 Selected for each major theme and subtheme from the reflexive analysis process.

1 Together in a positive environment

“it brings people together in a positive and encouraging environment” P212, S3, female, age 40-59, living with MS

1.1 Connection

“I feel I fit in, rather than being the odd person out, the one with the disability. I like that I can get a good amount of
exercise safely. I like the mood and the encouraging tone. I like being part of a such a big group!” P63, S1, Female, age 60+,
living with MS

“The class has also provided a sense of social connection during Covid self-isolation, but also from self-isolation and
loneliness that happens with MS often anyway.” P89, S2, female, age 40-59, living with MS

“A sense of belonging. I've tried other classes and these by far are the only sessions I look forward to...and I do not feel

disabled” P127, S1, female, age 20-39, living with a SCI

1.2 Empowerment

“Yes! Positively! NeuroSask makes me feel seen, and like I matter, as if I am worthwhile. So many exercise programmes are
only for “able bodied” people and the assumption is often that those defined as having disabilities cannot exercise, would
not want to exercise, and/or are not safe to exercise. Most research on physical activity specifically excludes those with
walking (and other) mobility limitations/disabilities. NeuroSask is “for” people like me! Sense of personal power rather
than giving in. I look forward to all the stretching and I always leave feeling accomplished. I try to do exercises on my own,
but I do much more with neurosask, as it is physically and mentally uplifting. The chat after is helpful too, especially to
find out how others are challenged and how they cope.” P418, S3, age 20-39, living with MS

“Something to look forward to. A sense of belonging. I am now able to walk short distances with out a cane, my gait is
improving. People have commented on how much I have improved since participating in NeuroSask.” P166, S3, age 60+,

living with PD

2 Access to enthusiastic qualified leaders

from home

“NeuroSask is upbeat, a little quirky, very respectful and full of qualified leadership” P188, S3, female, age 60+, living with
MSA

2.1 Leader characteristics

“I feel a sense of empathy, understanding and encouragement from [the leaders]. The sessions are one of the highlights of
my week” P23, 82, female, age 40-59, living with MS

“Brilliant! I enjoy the committed time for class. It gives me something to look forward to. I enjoy those who facilitate it.
They keep it so enjoyable and informative” P211, S3, female, age 60+, living with MS

“The instructors are amazing and their expertise in MS and neurological disorders are second to none. They know how to
work with us for maximum benefit and I feel cared about. I love their smiles and the energy they give us.” P45, S3, female,

age 20-39, living with MS

2.2 Accessibility

“I have medical difficulty in joining live exercise programs. The Zoom class is “live” but I can join without leaving my
house which is very important to me” P180, S3, male, age 60+, living with PPS

“Access right in my home for free. As a person with limited mobility, it keeps me moving. I love that great feeling I get with
the exercise” P286, S2, female, age 40-59, living with a brain injury

“I'love that I can do the exercises “live” with so many others. Thank you for all that you do to include us. It helped me feel

more connected! Less alone! A place where I feel like I belong” P164, S2, female, age 60+, living with a SCI

2.3 Program logistics

“Motivates me to move, even on difficult days. The days and time are regularly scheduled as part of my routine” P281, S3,
female, age 60+, living with MS

“This program works for me but directions are also given for all ability levels. I love [leader] both when she has her “nerd”
hat on or has her “nerd” hat off. And who gets a physio to work with them twice a week. [Other leader] is lovely”” P47, S3,
female, age 60+, living with MS

“I love that the class is live and is adjusted somewhat each time so that we can work our body in different ways. That makes
it really engaging and fun every time. Which means that I am encouraged to attend and get this valuable exercise
completed. I also love the connect sessions as they provide such a variety of useful information. Overall it is such a

wonderful program and I am so grateful that it exists” P322, $3, female, age 40-59, living with MS

3 Being able to enjoy everyday life

“After participating I feel motivated to continue and my day is just better, that mood and energy carry over into what I do

afterwards” P122, $3, female, age 40-59, living with MS

3.1 Symptom benefits and beyond

“How I feel when class is finished. Noticeable improvement in for strength. I love all of it, I cannot seem to come up with
anything else. The whole thing is magnificent. Knowing I am helping myself, I especially like that I have a committed time
to motivate me. I feel a big difference in my posture and overall strength!” P311, S3, female, age 60+, living with MS

“it maintained my range of motion and function during the worst relapses I have had. Now I am in remission but
NeuroSask is the reason I was able to jump back into regular exercise without hurting myself. The foundation it provided

for me is the only reason I am as high functioning as I am now. Basically this program is amazing. I reccommend and tell

everyone about it” P36, S3, female, age 20-39, living with MS
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3.2 Carry-over

“It makes life better. Thoroughly enjoy the exercises, even though a lot of the time I do not feel like doing them. I enjoy the
connect sessions, there is always something to learn that helps me” P293, S3, female, age 60+, living with PD

“T'am in a better mood and have a sense of control” P26, S1, female, age 40-59, living with cerebellar ataxia

“It has improved my balance and flexibility which allows me to continue to tackle everyday tasks and more importantly
tackle new goals like walking up or down stairs” P208, S3, female, age 60+, living with MS

“Only program available to take part in your home it helps to address the symptoms I deal with... Stepping in and out of

the bathtub every day” P150, S3, male, age 60+, living with MS

3.3 “Keep going, please do not cancel”

“Keep on offering this program. It has changed my life. I have reccommended this program to others.” P93, 3, female, age
60+, living with MS

“Thank you so much for what you do! Please do not cancel!” P91, 3, female, age 40-59, living with MS

“I can say without hesitation that NeuroSask: Active and Connected has given me the desire and strength to take
responsibility to manage my life despite the obstacles created by MS as well as the ability to do so.” P332, $3, female, age
60+, living with MS

“Please continue this program. It is so flexible and I can do it anywhere using whatever device I have” P381, $3, male, age

60+, living with PD

Age in years; MS, multiple sclerosis; MSA, multiple systems atrophy; P, participants; PD, Parkinson’s disease; PPS, post-polio syndrome; S, survey time point (1, 2, or 3); SCI, spinal cord injury.

Positive

1: Togetherin a

Environment

2: Access to

Enthusiastic
Qualified Leaders
from Home

3: Being Able to

/

: Symptom
Benefits and
Beyond

Enjoy Everyday
Life

b: Carry-Over

/

: Keep Going
Please Don’t
Cancel!

FIGURE 4

Relationships between themes and subthemes yielded from qualitative analysis across all three time-points. The bidirectional arrows represent a two-
way relationship, and the unidirectional arrows represent a one-way relationship. This figure represents interacting relationships between themes and
subthemes. Green (theme 1 and corresponding subthemes). Amber (theme 2 and corresponding subthemes). Gold (theme 3 and subthemes).
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Respondents also reported the NeuroSask community provided
them with an opportunity for socialization and friendship that they
otherwise would not have access to. NeuroSask provided a new social
network to participants: “allowing real communication and
social interaction.”

The “emotional support” of the “positive” and “encouraging tone”
of NeuroSask also contributed to respondents’ sense of connection.
Respondents felt NeuroSask created a “sense of community which
may be missing from one’s life.” One respondent noted: “you are part
of a family, the NeuroSask team is very supportive and encouraging”
(P53, 83, female, age 40-59, living with MS). Respondents also
valued connecting to others with lived experience through
” “with other people that
have challenges on a regular basis like mine.” The many layers of

“socialization from being part of a like group,

connection echoed a ‘sense of belonging” which NeuroSask provided
for respondents, through connection with program participants and
program leaders.

3.2.1.2 Subtheme (1b) empowerment

The majority of respondents reported a sense of “‘empowerment”
and/or “purpose” provided through program participation. One
respondent noted NeuroSask created ‘a sense of personal power rather
than giving in” (P303, S3, female, age 60+, living with MS), highlighting
an inspired self-confidence. Another respondent noted “(NeuroSask)
gives me a reason to get up in the morning. It is something to look
forward to” (P331, S2, male, age 40-59, living with MS), speaking to
the motivation and inspiration of a regular program. A respondent felt
the program provided a “supportive and fun atmosphere that makes
(them) want to rise to the occasion” (P280, S3, female, age 40-59, living
with MS). Attending weekly sessions gave many respondents a “sense
of accomplishment,” increasing their “confidence” and providing
“encouragement to keep coming back and improving” Some respondents
noted a newfound “sense of control,” which in turn lead to a “much-
improved positive outlook” on their “situations, abilities” and
their future.

3.2.2 Theme 2: access to “enthusiastic, qualified,
leaders from home”

This theme represents the components of the program perceived
to facilitate delivery and enhanced participation. Positive and
compassionate leaders knowledgeable and experienced in working
with individuals living with neurological conditions, combined with
an accessible virtual platform that consistently offers regularly
scheduled (e.g., on-going) classes were valued by participants.

3.2.2.1 Subtheme (2a) leaders

More than half of the respondents reported on perspectives
concerning the program leadership. One respondent felt an
‘overwhelming reassurance that participants are with experts who are
empathetic, helpful, and fun” (P169, S3, female, age 60+, living with
MS). Respondents reported the leaders created an ‘energizing and light
atmosphere,” they were “remarkably welcoming, their expertise, their
commitment and sense of fun are great” The attributes of the leaders
were described as ‘quirky” and ‘qualified” suggesting that it was the
combination of personality attributes and professional skills in the
leaders that was perceived as important. Another respondent noted
the emotional support provided by the program’s leaders: “I feel cared
about. I love the empathy and the smiles they give us. Sometimes I just
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join to listen even if I'm not exercising” (P22, 83, female, age 40-59,
living with MS).
Respondents noted that ‘qualified leadership” provided a “resource”

» «

for “relevant,” “evidence-based medical knowledge.” More than a third
of respondents touched on the insight the program provides with
regards to their neurological conditions, as one noted “(the leaders)
taught me so much about living with multiple sclerosis” (P178, S3,
female, age 40-59, living with MS). Respondents described benefit in
having experts in neurorehabilitation lead the active sessions, as well
as explain the reasoning behind the therapy in the context of
symptoms and challenges experienced by people living with
neurological conditions. A respondent noted that the “leaders
discussed important topics, were easy to understand, approachable and
willing to answer any questions” (P27, S2, female, age 60+, living with
cerebellar ataxia). When asked what was unique about the program,
one respondent said: “The insight of professionals and medical
knowledge given. Where else can I get that top shelf support showing
what my disease is and how to manage in a positive manner” (P18, S3,
female, age 40-59, living with MS).

3.2.2.2 Subtheme (2b) accessibility

The subtheme accessibility details the NeuroSask Zoom
videoconference format as being easy to access. Approximately a third
of respondents mentioned the importance of a “free live-online session,”
as it provided a “lifeline support from the comfort of their own home.”
Of the respondents that discussed accessibility, about half noted they
faced physical barriers (transportation, rural community or mobility
challenges) and therefore “the exercise and learning available through
NeuroSask would be very difficult to access in person.” The ability to
connect to a ‘real-time interactive community” was important to
respondents. However, some requested for the connect sessions to
be recorded “record sessions so they can be viewed later or multiple
times.” Respondents consider NeuroSask an accessible “vital
connection” to information they described as missing or unable to
get elsewhere.

3.2.2.3 Subtheme (2c) logistics

There were “logistical” considerations identified as desirable
components of the program. Specifically, many respondents found
that the “length of time,” “weekly routine,” and ‘email reminders” were
useful and contributed to their continued attendance. Respondents
“loved the length of time because it was manageable.” It was noted that
having a consistent scheduled time (every Tuesday and Thursday at
2pm Saskatchewan time year-round)
One
“(NeuroSask) motivates me to move, even on difficult days. The days and

increased participant

accountability and commitment. respondent  replied:
time are regularly scheduled as part of my routine” (P37, S3, female, age
60+, living with a brain injury). However, some respondents had
difficulty with the afternoon timing of the class due to afternoon
fatigue, or their respective local time zones being later, noting
“Afternoon timing does not work for me”; another responded: “Could it
be an hour or two earlier to help those who attend from the east end of
Canada.” There were also respondents that requested an increase in
frequency to “if 3 times a week is ever possible, that would be awesome:
Monday, Wednesday, Friday.”

Respondents spoke of the importance of having the program lead
from a “Sseated position,” as this was inclusive for all. There was frequent

mention of the beneficial ‘adaptations” for the various neurological
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impairments. Respondents perceived modification of the exercises for
different abilities as helpful and inclusive. However, two respondents
gave feedback that they would prefer a standing position for the class.
Many respondents noted they felt that the program was tailored
specifically to people with their neurological condition, highlighting
the universality of the programing. One respondent is quoted as
saying “Its designed for people with issues like mine-peripheral
polyneuropathy” (P320, S3, female, age 60+, living with sensory
peripheral polyneuropathy). Another reported “This program works for
my ability and directions are always given for alternate abilities. Not
alone in this” (P36, S2, female, age 40-59, living with MS).

3.2.3 Theme 3: “seeing my progress and being
able to enjoy everyday life”

This theme entails the perceived benefits participants of
NeuroSask program described, including improvement in symptoms,
physical and functional abilities, and quality of life. Respondent’s
advocacy for continuation of the program and/or need for such
services also speaks to the perceived benefits.

3.2.3.1 Subtheme (3a) symptoms benefits and beyond

The symptom benefits and beyond subtheme encompasses the
connections respondents made between program participation and
physical experiences in everyday life, including changing disease
symptoms. Approximately a third of all responses described “physical
improvements.” Respondents noted improved balance, flexibility,
mobility, increased peripheral muscle strength, increased core
strength, increased body awareness and improved range of motion.
One response follows: “(I) found myself more flexible, coordination
improved, balance improved” (P216, S3, female, age 40-59, living with
MS). In addition to the self-reported accounts of improved function,
responses also noted pain relief (general and neuropathic), improved
sleep, weight loss, spasticity management, and slowing of disease
progression. For example, one respondent shared: “T started the
sessions in January while in a mild relapse. And now in June, I feel
stronger than I have in years” (P33, S3, female, age 40-59, living with
MS). Another noted “I am more limber and stronger which results in
my being more confident and more mobile” (P19, S2, female, age
40-59, living with MS), and another reported “it has lessened my
stiffness and pain and I can now manage to do many daily living tasks”
(P9, §3, female, age 40-59, living with a spinal cord injury).

3.2.3.2 Subtheme (3b) carry-over

The subtheme carry-over describes the impact of NeuroSask was
reported to have on daily activities and function. Several respondents
noted that NeuroSask “has increased their level of independence,”
“increased their activity” outside of the program, and “improved their
quality of life” Functional improvement was reported and emphasized
as highly important to respondents, including the ability to ambulate,
independence with activities of daily living and instrumental activities
of daily living. Respondents noted: “Independence, the ability to have
a home, live alone, and maintain a yard” (P230, S3, female, age 40-59,
living with MS). This concept is also illustrated by the quote T have
recently lost some mobility due to MS and, because of participating in
NeuroSask I have been strong and stable enough to travel a bit, to garden
and get around as best as I can” (P268, S3, female, age 60+, living with
MS). Another respondent spoke to carry-over: “NeuroSask has helped
to improve my individual daily exercise routines, I'm walking a lot more.
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It motivated me to volunteer in my community. My strength and
endurance have improved” (P308, S3, female, age 60+, living with a
spinal cord injury).

3.2.3.3 Subtheme (3c) "keep going please do not cancel”
Approximately one third of the respondents provided comments

directly advocating for the program to continue and/or specifically

requesting continuation of the program, noting to “keep it going, please

The good (NeuroSask) does is immeasurable!” (P189, S3, female, age
60+, living with MS). Another respondent noted “this program is a true
gem for those with disabilities” Respondents also discussed the
cumulative benefits, “I am hooked and do not want to lose the
momentum NeuroSask has given me” (P343, S3, female, age 40-59,
living with MS). Respondents spoke to the significance of NeuroSask:
“Having an exercise program that is realistic and reliable has had a
significant impact in my life. I would be very sad without it” (P19, S3,
female, age 40-59, living with MS).

4 Discussion

Respondents participating in the NeuroSask program
evaluation reported the virtual platform was accessible and the
program provided perceived physical benefits, social connection
and psychosocial wellbeing. The results from this program
evaluation provide only limited information from self-selected
individuals. No comparator groups and no objective baseline or
follow up data concerning participants utilization of other services,
or their physical or psychosocial function are available. However,
the perspectives of those who provided feedback may
be informative for future program planning. The NeuroSask
program was conceptualized during the COVID-19 pandemic,
when people with neurological conditions in particular
experienced isolation and decreased access to services (20, 21).
Based on the survey response data, participants found that a virtual
program such as NeuroSask, may create a sense of community and
connection by providing an accessible platform for socialization,
emotional support and the sharing of information. Freeman et al.
suggest that among people with MS, physical restrictions may
initially contribute to social isolation, however social experiences
and emotional responses may perpetuate isolation (22). Social
isolation in people with chronic conditions is associated with
poorer health outcomes including cardiovascular comorbidity and
related hospitalizations, early mortality, cognitive impairment, and
depression (23). In contrast, social connection is associated with
positive outcomes in patients with chronic disease (24-27).

Our program evaluation suggests that NeuroSask may provide a
desired social network for some people with neurological conditions.
Respondents spoke to the camaraderie provided by the NeuroSask
cohort, noting the value of a shared experience among people living
with similar conditions, symptoms, and/or challenges. Despite the
heterogeneity of our participants, respondents felt as though the
program was tailored to them individually. Respondents also
highlighted the impact that NeuroSask has had on motivation, sense
of personal power, and accomplishment. This may suggest benefits
extend beyond symptom management to improving daily life
experience, and perhaps further informs our understanding of
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isolation in relation to the psychosocial aspects of chronic neurological
disease (20, 21).

Virtual chronic disease management programs can provide
participants with similar physical benefits compared to in-person
programs, in a safe, and effective manner (28-32). Current literature also
supports the growing use of videoconferencing for rehabilitation in
neurological conditions to improve physical activity and functional
mobility (33-38). Brown et al. conducted a systemic review and meta-
analysis of 32 virtual exercise programs delivered in-real time, by a health
care professional in an individual or group context. The review
demonstrated that videoconferencing is a feasible modality of exercise
delivery improving markers of exercise capacity as well as quality of life
for people with a chronic disease (33). Findings also suggest that
videoconferencing is a suitable delivery platform for exercise training in
a wide variety of diseases, and resulted in comparable improvements
when compared to in-person interventions (33). Our findings align with
this growing body of research on the beneficial use of videoconferencing
for people with a neurological condition. Our findings also align with
current literature in people with multiple sclerosis that highlights self-
esteem, self-efficacy, resilience, and social support contribute to an
improved quality of life (39). Negative predictors for quality of life in this
population include older age at diagnosis, increased fatigue, lack of
disease specific information, lack of social support, fun, or entertainment
(40, 41). In certain cases, our respondents reported on the “fun” nature
of NeuroSask as well as increased independence, involvement in other
physical activities, becoming more active members of their community,
and reporting improvements in their mental health. Virtual programs
can provide meaningful support and should be considered a be part of
routine care (32, 42-44).

People living with a neurological condition may face unique
challenges in terms of mobility and transportation that negatively
influence access to in-person services (e.g., exercise programming and
rehabilitation services). Programs utilizing videoconferencing can
increase access to care (14, 29, 30). Our findings emphasize the
importance of accessibility from the participant perspective. Many
respondents referred to physical barriers such as transportation,
mobility, rural location, or cost as limiting participation in
programming. Some respondents even noted they are not able to
attend in-person programs or services at all. Research by Chan-
Nguyen et al. suggests that in general, rural residents favour virtual
care (14). However, approximately 20% of respondents self-identified
as living rural and about 80% were from a small or large city (Table 1).
This may suggest that people with neurological conditions living in
non-rural centers may also prefer virtual options over in person
programs. Across all time points, including after the pandemic, survey
respondents preferred online delivery of the program (Figure 2).
NeuroSask was launched as an educational group-based program, and
not for the purpose of individualized health care. The COVID-19
pandemic may have helped to reveal a preexisting accessibility issue
for people living with neurological conditions. NeuroSask, at least
partially for participating individuals, helped to fill a gap in the
continuum of chronic disease management.

4.1 Limitations and future research

The survey responses from our NeuroSask program evaluation
support that participants found the program beneficial. However,
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the data are limited to those who completed the surveys and who
also self-selected to register or participate in the program at all. The
program is not a fit for everyone. Virtual programming may
enhance accessibility for people with physical impairments, yet
virtual programs can still be inaccessible to people experiencing
other access barriers (e.g., reliable internet access, device availability,
digital literacy, need for physical support to help set-up device and
room to access program etc.) (14, 45, 46). Future research could
investigate how to best support people with neurological conditions
who desire to participate in this type of virtual programming but
face technological or logistical barriers. NeuroSask offers a seated-
movement class, which may be less appropriate for people with
more severe upper extremity or trunk control impairments. People
who are fully ambulatory may benefit from virtual standing and
balance programing over a seated program. A limitation of the
current analysis is that we did not collect any data related to disease
severity, physical or cognitive ability, or other social and ethnic
demographic information. More information on who participated
and benefited from the program would be useful for tailoring the
program further. Knowing the audience well could help develop
greater program inclusiveness and reach by addressing further
specific needs and barriers (e.g., disease severity of participants
and/or other attributes that might contribute to participation and
effectiveness such as support at home and comfort with technology).
Specifically inviting participants and chronic disease service
providers to provide perspectives on how to increase the interest
and applicability of the program to a wider audience may
be valuable.

The findings presented in this study are based solely on participant
self-reporting. Although the analysis of participants’ perspectives
provides valuable information, quantitative data on health outcomes
and function were not available (e.g., cardiometabolic profiles,
hospitalizations, comorbidities, fitness level, symptom severity, range
of movement etc.). Future research could evaluate the impact of such
a program on other measures to help inform the program benefits,
identify responders, and potential dose-response relationships. This
data could further enhance programming and advocacy for similar
services. Integration of virtual chronic disease management support
programs by implementation into routine care and sustainable,
publicly funded models should be explored, including cost-
effectiveness analyses. Gaining insight from people who refer
individuals with neurological conditions to the NeuroSask program
(e.g., health care providers from different care contexts, program
facilitators, partners and connect guests) would also be informative.
Multi-source feedback may help to determine the role of such
programs in the continuum of care and allow a better understanding
of how such programs compliment other existing community and/or
chronic disease management services.

Our results are also subject to survey voluntary response and/or
non-response bias. The shared perspectives are only representative of
those who voluntarily completed the surveys. We do not have
information concerning the behaviours and perspectives of people
who did not complete the surveys. However, respondents were
representative of registered program users with respect to available
demographics. Our findings highlight the benefits of NeuroSask from
the participants’ perspectives, and their strong desire for the program
to continue. NeuroSask was found to be an important program for
people living with a neurological condition.
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4.2 Conclusion

The Neurosask Active and Connected program is an example of a
feasible and accessible platform for supporting chronic disease
management (i.e., the combination of real-time physical activity,
education, and self-management support) for some individuals with
neurological conditions. It was perceived as beneficial for fostering
community and connection in a positive environment with perceived
benefits extending beyond symptom management to participant
reported improvements in function, daily life, and disease experience.
Although future research will help inform who the program is “best
suited” for (vs. who we are not meeting the needs of), efforts should
be made to support the creation, implementation, and ongoing
of with
neurological conditions.

evaluation similar programs for more people
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