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A B S T R A C T
A R T I C L E I N F O
Keywords:
 Objective: To evaluate the dissemination of education through a workshop to promote engagement in physical activity
(PA) among solid organ transplant (SOT) recipients.
Methods: The in-person workshop consisted of expert-led lectures on topics related to physical activity (day 1) and
sports and fitness training with volunteer coaches (day 2). There were separate streams for children/adolescents
and adults. RE-AIM (Reach, Efficacy, Adoption, Implementation, and Maintenance) framework was used to evaluate
the impact of the workshop. Presenters and participants completed evaluations of the workshop using a 5-point Likert
scale. A subgroup of adults completed a self-reported PA questionnaire at baseline and 4-weeks after the workshop.
Results: 103 individuals (71 SOT recipients, 32 caregivers) attended theworkshop (ages 4 to 71+years). Sessionswere
highly rated (median = 5) for both quality and content on both days. There was no significant change (p = 0.16) in
PA. However, 56% of SOT recipients reported changing their level of PA.
Conclusion: An educational-workshop with hands-on training was an efficient and well-received method for dissemi-
nating awareness about the benefits of PA in SOT recipients.
Innovation:Dissemination of evidence-based knowledge through a novel educational-workshop in a real-world setting
has the potential to inform the decisions about PA behavior among SOT recipients.
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1. Introduction

Solid organ transplant (SOT) is considered a lifesaving therapeutic op-
tion for patients with end-stage organ failure of the lungs, liver, heart, pan-
creas, or kidney, to increase survival and regain function and fulfillment in
their daily lives [1]. In 2019, there were a total of 3014 SOT procedures
conducted in Canada, an increase of 42% since 2010 [2]. Despite the posi-
tive impact of SOT and the growing number of recipients, long term studies
show that SOT recipients experience impaired exercise capacity and low
levels of physical activity (PA) for years after transplant [3,4]. Low exercise
capacity impacts on quality of life, return to work [3,5,6], and ability to ful-
fill family and societal roles [6-8]. Furthermore in children, their life-long
medical condition can impact school performance, [9] and impair key
motor-skill development and exercise behavior, which can limit
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engagement in an active lifestyle [10,11]. More concerning is that low ex-
ercise capacity is associated with increased post-transplant mortality
[8,12-15].

There is strong evidence that exercise capacity can be improved through
regular participation in PA and structured exercise training across SOT
groups [16,17]. Among SOT recipients, several barriers and facilitators
for engaging in and adhering to PA have been identified [18-22]. A Cana-
dian web-based questionnaire of 113 SOT recipients revealed that a large
proportion of participants never engaged in light, moderate or strenuous
exercises [20]. Findings from this survey suggested that ‘understanding
health benefits’ of PA and exercise was reported as the facilitator by 97%
of the respondents. Furthermore, 37% reported ‘lack of knowledge’ as the
barrier to not participate in the PA [20]. Another qualitative study revealed
that limited physical mobility, low energy levels, comorbidities and fear of
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damaging the organ were perceived as major barriers to participate in PA
among SOT recipients [21]. Major facilitators were motivation, coping, un-
derstanding the consequences of inactivity, having a routine/habit, goals/
goal priority, and responsibility for the transplanted organ [21]. Similarly,
in a study of children after liver transplant and their families, perceived lack
of information around safe participation was a major barrier for engage-
ment in PA and there was a need for continuing education to ensure that
families felt confident encouraging their children to participate in PA [23].

In chronic disease populations including SOT recipients, having realistic
goals, positive attitude and proper health behavior towards exercise and PA
is considered important for engaging in and adhering to PA programs
[20,21,24-26]. Increasing knowledge related to PA, its health benefits
and how to safely engage in PA may be an initial step towards changing
and supporting positive PA behavior in SOT recipients. To address this
knowledge gap, we implemented an educational workshop, specifically
targeted to SOT recipients and their caregivers, to disseminate evidence-
based information on PA, with a goal to raise awareness and provide guide-
lines on how to engage in PA.

The Reach, Efficacy, Adoption, Implementation, and Maintenance (RE-
AIM) framework is widely recognized as a valuable tool to evaluate inter-
ventions intended for widespread dissemination in the real world setting
[27,28]. The RE-AIM framework describes impact of dissemination of evi-
dence based information under five dimensions [27]: Reach (i.e. the abso-
lute number, proportion and representativeness of individuals who
participate in a given initiative or program), Efficacy (i.e. the impact of a
program or intervention on important outcomes), Adoption (i.e. the abso-
lute number or proportion of target settings involved), Implementation
(the extent to which a program or intervention is delivered with consis-
tency, and the time and costs of the program), and Maintenance (extent
to which the program or intervention was sustained over time) [28].

The purpose of our project was to deliver the educational workshop to
SOT recipients and their caregivers to raise awareness of the benefits and
promote engagement in PA. We evaluated the impact of the workshop
with a focus on reach, implementation and efficacy aspects of the RE-AIM
framework.

2. Methods

The present study served as an evaluation of the implementation of two-
day, educational workshop for SOT recipients and their caregivers to pro-
mote engagement in PA. The workshop was titled ‘Ready, Set, Go! An Edu-
cational Workshop on Exercise for Solid Organ Transplant Recipients’ and
was held in October 2015, in (location removed for anonymized manu-
script) with Toronto, Ontario.

2.1. Workshop advertisement and data collection

Theworkshopwas advertised to patients and families through the local,
partner transplant centers using posters and flyers distributed by the
healthcare team: University Health Network (UHN), SickKids Hospital,
and St Michael’s Hospital as well as through emails to members of national
networks: the Canadian Transplant Association (CTA), Canadian Donation
and Transplantation Research Program (CDTRP), and using the online di-
rectory of Canadian transplant rehabilitation programs, provided online
by Canadian Network for Rehabilitation and Exercise for Solid Organ
Transplant Optimal Recovery (CAN-RESTORE).

SOT recipients across all age groups (adults, adolescents and children
over 4 years of age) alongwith their family caregivers/parents were invited
to participate in the educational workshop. Theworkshopwas open to SOT
recipients from any organ group (heart, lung, liver, kidney, and pancreas)
and was provided in English language.

2.2. Development and description of the educational workshop

The content of the workshop was developed as a collaborative effort
among local rehabilitation and transplant experts from the University of
2

Toronto, UHN, The Hospital for Sick Children (SickKids), and St Michael’s
Hospital. The content experts were brought together for a meeting to de-
velop the session objectives and to streamline the content. For speakers,
healthcare professionals (HCPs) with clinical experience in transplantation
and rehabilitation, as well as a few speakers with expertise in nutrition and
sports related training (not specific to transplant) were invited, in order to
cover all of the topics for the workshop. All speakers were from Ontario
and had at least five years of clinical experience in their area of expertise.

The two-day educational workshop had two distinct streams based on
age groups: one for the adult recipients/family caregivers and the second
for adolescents/children and their parents. The goal of the workshop was
to raise awareness about the benefits of PA to improve physical function
and quality of life after organ transplant; and “how to” engage in a struc-
tured PA program. The first day of the workshop was held at a university
and consisted of presentations from expert HCPs (see Appendix A for the
list of topics and schedule of the workshop). The presentation slides were
made freely available online as a sustainable educational resource
(https://canrestore.wordpress.com/video-resources/). The second day of
the workshop consisted of an optional hands-on coaching and training ses-
sion at a community fitness center offering services to people with all levels
of ability. This session was limited to 20 children/youth and 30 adults due
to space limitations at the venue (Variety Village, Toronto). This hands-on
session was specifically tailored to provide SOT recipients an opportunity
to learn essential skills to train for the sports offered in the Canadian Trans-
plant Games and also general fitness activities (e.g. aerobics). The schedule
for Day 2 is provided in Appendix A.

2.3. Evaluation of the educational workshop

We used the RE-AIM framework to evaluate the dissemination and im-
pact of the educational workshop. A survey questionnaire was developed to
evaluate reach, implementation and effectiveness domains of the RE-AIM
framework and its related factors.

2.3.1. Reachwas reported as the number and proportion of target popu-
lation that participated on day 1 and 2 of the workshop [27,28]. Demo-
graphic characteristics of all SOT recipients were also recorded including
age, gender, and region of residence, organ transplanted, current PA
level, and source from where they heard about the workshop. At the time
of registration to the workshop, attendees were asked to report their PA
level using the Rapid Assessment of Physical Activity (RAPA) questionnaire
[29,30]. The information was used by the organizers to develop the train-
ing day based on expected level of fitness of the participants.

Implementation was evaluated as the extent to which the program was
delivered as intended and consider costs of the program [27,28]. The
HCPs who presented a session at the educational workshop received an e-
mail invitation containing the link to answer a nine-item e-questionnaire
(FluidSurvey™) at one week following the workshop. Presenters were
asked if they were able to meet their intended objectives or any challenges
they came across while delivering their presentations. Completion re-
minders were sent out to the presenters at two and four weeks after the ini-
tial contact. Workshop attendees were provided with a paper-based
evaluation questionnaire to collect their opinions and satisfaction with
the content, quality, and delivery of the workshop. The responses to the
closed-ended questions were scored using a 5-point Likert-type scale [31]
(1 = poor to 5 = excellent; or 1 = strongly disagree to 5 = strongly
agree). Workshop participants were reminded verbally to complete the
questionnaires at the end of the days 1 and 2. No further follow-up attempts
were made.

Efficacy was assessed as the impact of intervention on important out-
comes [27,28]. A pre-post survey of the adult SOT recipientswas conducted
to evaluate the effectiveness component of the RE-AIM framework. The sur-
vey was limited to only the adult participants of the workshop, as they re-
ceived a session specifically on writing personal goals for improving PA
behavior. The pre-test package was in paper-based format and consisted
of a questionnaire to assess the PA using the Physical Activity Scale for
the Elderly (PASE) and a self-developed questionnaire about demographics,
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attitudes, and behaviors towards PA, fitness goals, barriers and facilitators
to PA [32-35]. The PASE is a 10-item questionnaire that has been validated
to measure the level of physical activity in individuals aged 65 years or
older, and has been used in both lung and kidney transplant candidates
[32-35]. The package contained the participant's unique identifier number
on it. Study participants were allowed to complete the questionnaires on
site or return them via a self-addressed, postage paid envelope.

The post-test package which was sent four weeks after the workshop
consisted of two questionnaires: the PASE and a follow-up version of the
self-developed questionnaire. The post-test package was created using
FluidSurvey™ and distributed through individualized emails. The email
with the survey link was sent four weeks after the workshop. Participants
were provided with their unique identifier number in the email and asked
to enter this on the first page of the survey to match findings to their pre-
test questionnaire. Completion reminders were sent out two and four
weeks after the initial email. A copy of the self-developed survey question-
naires used to evaluate implementation and effectiveness of educational
workshop are listed under Appendix B. Ethical approval for data collection
on the survey questionnaire was obtained from the University of Toronto
Health Sciences Research Ethics Board (protocol #31996) and subjects pro-
vided written, informed consent.
2.4. Data analysis

The demographic characteristics of the workshop attendees were de-
scribed using frequencies and percentages. Frequencies for questions with
Table 1
Baseline Characteristics of all SOT recipients. Day 1 N = 71*.

Demographic Characteristics

Age (years) 4–6
7–10
11–14
15–18
19–30
31–40
41–50
51–60
61–70
71+
Not reported

Gender
Male
Female
Not reported

Region Rural
Urban
Not reported

Organ Transplanted Heart
Lung
Liver
Kidney
Multi-Organ (Kidney + Pancr
Other (pre-transplant)
Not reported

Physical activity level I do 20 min or more of vigoro
I do vigorous physical activitie
I do 30 min or more a day of m
I do moderate physical activiti
I do some light or moderate ph
I do some light physical activi
I rarely or never do any physic
Not reported

How did you hear about the symposium? Canadian Transplant Associati
Email
Hospital advertisement
Symposium Website
Word of Mouth/ From a friend
Other (Social media, other new

⁎ Parents/caregiver of SOT recipients are not included here.
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categorical response options and quotations on textual comments for
open ended questions were used to describe the response to 9-item survey
questionnaire answered by HCPs. Descriptive statistics and frequencies
were used to describe survey evaluations completed by SOT recipients
and caregivers/parents. Data were checked for out of range values (e.g.
<1 or > 5). The PASE scores were tested for normality using Shapiro-Wilk
test and a P value of <0.05 was considered statistically significant.
Wilcoxon signed-rank test was used to compare PASE scores before and
after the educational workshop. Frequencies, percentages, median/range
and textual summary were used to summarize the information on goal set-
ting, barriers, facilitators, participant attitude and behavior towards PA.
Data were entered and analyzed using Microsoft Excel.

3. Results

The results of this dissemination project are presented based on three of
the RE-AIM elements: Reach, Implementation and Effectiveness.

3.1. Reach

There were 103 individuals who attended Day 1 of the educational
workshop and 31 individuals attended Day 2. Among 103 individuals,
who attended Day 1, there were 71 SOT recipients (43 adults, 28 adoles-
cents/children) and 32 family caregivers/parents of SOT recipients. Al-
though the workshop was advertised and developed for SOT recipients as
the target audience, seven individuals who were waiting for transplant
N (%)

6 (8)
7 (10)
4 (6)
10 (14)
3 (4)
6 (8)
5 (7)
14 (20)
7 (10)
1 (1)
8 (11)
15 (21)
31 (44)
25 (35)
12 (17)
55 (77)
4 (6)
18 (25)
7 (10)
17 (24)
11 (15)

eas) 5 (7)
7 (10)
6 (9)

us physical activity, 3 or more days a week 7 (10)
s every week, but less than 20 min a day or 3 days a week 6 (9)
oderate physical activity, 5 or more days a week 21 (30)
es every week, but less than 20 min a day or 5 days a week 13 (18)
ysical activity, but not every week 5 (7)
ty every week 13 (18)
al activity 3 (4)

3 (4)
on Events 25 (35)

1(1)
29 (41)
2 (3)
8 (11)

sletter) 6 (8)



Table 2
Results of the nine-question survey distributed to the symposium presenters.

Question Response N = 7

Did you meet your intended objectives? Yes 7
No 0

Did you make changes to the content or objectives of your
presentation between the June meeting and the symposium?

Yes 3
No 4

Did you make any changes during your presentation to adapt to
the audience?

Yes 2
No 5

Did you feel that the audience was engaged during the
presentation?

Yes 7
No 0

Did you encounter any challenges in preparing your presentation
for the symposium?

Yes 4
No 3

Did you encounter any challenges when you were delivering your
session at the symposium?

Yes 1
No 6

How would you rate the whole symposium (in terms of number of
lectures, topics of lectures, duration etc.)?

Excellent 7
Good 0
Neutral 0
Fair 0
Poor 0

S. Mathur et al. PEC Innovation 1 (2022) 100024
and interested in exercise asked for special permission from the organizers
to attend the workshop. Demographics of SOT recipients are presented in
Table 1. The majority of adult SOT attendees were > 50 years old, female,
and living in urban regions within Ontario. There were almost equal num-
ber of participants among adolescents (11–18 year olds) and children
(under 10 years old). Prior to the workshop, PA varied among attendees
with the majority performing moderate PA on a regular basis.

3.2. Implementation

Seven HCPs completed the evaluation of their presentation after the
workshop (see Table 2). The majority of the presenters felt they had
met their intended objectives and that the audience remained engaged
throughout the presentations. The presenters noted that there was lot of in-
formation delivered as part of theworkshop.However, small group size and
multiple breaks in between the sessions enabled them to have adequate dis-
cussion and interactionwith the participants. For future sessions, presenters
recommended having a pre-post assessment of audience knowledge about
Table 3a
Adult SOT recipient evaluation of Day 1 (N = 31).

Topic Item

Session 1: Science behind exercise for transplant recipients Level of complexity and volum
Knowledge, organization and
Overall session rating

Session 2: Safe and effective exercise training Level of complexity and volum
Knowledge, organization and
Overall session rating

Session 3: Medical issues with exercise Level of complexity and volum
Knowledge, organization and
Overall session rating

Session 4: How to exercise safely, injury prevention Level of complexity and volum
Knowledge, organization and
Overall session rating

Session 5: Diet and nutrition for exercise Level of complexity and volum
Knowledge, organization and
Overall session rating

Session 6: Training for sports Level of complexity and volum
Knowledge, organization and
Overall session rating

General questions A wide range of topics were co
The sessions were an appropri
I was able to ask questions and
The visual aids and handouts w
The education day was benefic
I would attend a similar educa
I would recommend that my fr
I think that this education day
Overall rating of the transplan

4

PA promotion after SOT. Another interesting suggestion was to consider
having a session on benefits of PA on mental health and depression for
SOT recipients.

For participant Day 1 evaluations, 31/43 adults (72%), 3/14 (21%) ad-
olescents, 9/13 (69%) children, and 17/32 (53%) parents of SOT recipients
completed or partially completed their evaluation survey. Overall, adult
SOT recipients had primarily positive opinions about the workshop content
and presenters (see Table 3a). Based on the open-ended comments from
adult SOT recipients, excellent presentations with a great deal of informa-
tion, knowledge of the presenters, meeting and hearing from other trans-
plant recipients were the best part what participants liked about the
educational workshop. These workshop attendees felt that there was some-
thing for everyone regardless of interests and PA level. A few adult partici-
pants provided valuable suggestions to improve the workshop such as to
include some more information on nutrition/diet for transplant recipients,
donor recovery, medications intake while exercising, and effects of immu-
nosuppressant drugs. Adolescents, children and parents of SOT recipients
rated all the sessions as excellent and strongly agreed that they had a posi-
tive overall opinion of the workshop. Participants across all age groups
agreed that they would attend a similar event and that it would be valuable
for other transplant recipients to attend as well.

On Day 2 (hands-on training day), among 31 registrants; 14 (45%)
adults, 5 (16%) adolescents, and 5 parents of SOT recipients (16%) com-
pleted or partially completed their evaluation survey regarding their ability
to understand the content, overall satisfaction and opinion about the qual-
ity of content presented during the training day. Both adult SOT recipients
and parents of SOT recipients rated all the sessions as excellent and strongly
agreed that they had a positive overall opinion of the workshop (see
Table 3b). The components of the training day that were highly valued in-
cluded “variety of the level of sports”, “coaches were terrific, friendly and
knowledgeable”, “positive encouragement”, and “patience, empathy and
respect”. Adolescents rated all the sessions either good or excellent and
agreed that they had a positive overall opinion of the workshop.

A total of $16,000 (Canadian dollars) was used to run the dissemination
event. Most of the amount was used to pay research personnel for project
coordination and for the food/catering services offered to the workshop
attendees.
Number of
responses

Median Range

e of material 27 4 4–5
effectiveness of the presenter 27 5 4–5

27 5 4–5
e of material 28 4 4–5
effectiveness of the presenter 28 5 4–5

28 5 4–5
e of material 29 5 3–5
effectiveness of the presenter 29 5 4–5

29 5 4–5
e of material 28 5 3–5
effectiveness of the presenter 27 5 3–5

27 5 3–5
e of material 31 5 3–5
effectiveness of the presenter 31 5 3–5

31 5 3–5
e of material 28 5 3–5
effectiveness of the presenter 28 5 3–5

28 5 3–5
vered 29 5 4–5
ate length 29 4 3–5
interact in the session if I wanted to 29 5 3–5
ere clear 29 5 4–5
ial for me to attend 28 5 4–5
tion day in the future 29 5 3–5
iends and/or family attend a symposium like this 29 5 3–5
would be important for other transplant recipients 29 5 4–5
t day 26 5 4–5



Table 3b
Adult SOT recipient evaluations of Day 2: Fitness Day (N = 14).

Item Number of responses Median Range

The coaches and PTs leading the sessions were knowledgeable, prepared and effective 14 5 4–5
The coaches and PTs leading the sessions were motivating and encouraging 14 5 4–5
I was able to participate in a wide variety of activities that interest me 14 5 4–5
I was able to ask questions and interact if I wanted to 14 5 4–5
The fitness day was beneficial for me to attend 14 5 4–5
I would attend a similar fitness day in the future 14 5 N/A
I would recommend that my friends and/or family attend a similar fitness day 14 5 N/A
I think a fitness day similar to this is important for other transplant recipients 14 5 N/A
Overall rating of the fitness day 14 5 N/A
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3.3. Efficacy

Therewere 16/43 (37%) adult SOT recipientswho completed the pre-post
survey. At the baseline, majority of themwere females (68%), aged 31to 71+
year old, had a variety of transplanted organs such as heart, lung, liver, kidney
andmulti-organ (95% single organ, 5%multi organ), and the time since trans-
plant varied (16%within 1 year, 5%within 1–2 years ago, 21%2–3 years ago,
5% 3–4 years ago, 26% 4–5 years ago and 26% 5+ years ago). There was no
significant difference in PASE scores from baseline to 4-week follow-up (124
± 42 versus 154 ± 68, p = 0.16). Regarding attitudes towards PA, 19/43
adult SOT recipients completed a survey questionnaire at baseline and all par-
ticipants agreed that exercise and PA were beneficial for them and 16/19
(84%) agreed that they enjoy participating in PA. Out of them, 16 participants
fully or partially completed a follow-up survey on their attitudes and behaviors
towards PA fourweeks after theworkshop. 56% of attendees reportedmaking
a positive change to their type/duration of PA following theworkshop. 77%of
attendees mentioned high level of motivation to stay healthy and 55% en-
dorsed losing weight as the main reasons which brought change in their atti-
tude and behavior towards PA.

For barriers and facilitators to achieve PA goals following the trans-
plant, 19/43 SOT recipients responded. The majority of the participants
cited experiencing side effects from their transplant (42%), not having ac-
cess to a gym (37%) and not having somebody to exercise with (31%) as
major barriers, whereas the cost of exercise was only reported as a barrier
Table 4
Examination of goal setting and goal attainment 4-weeks after the symposium

Question

Did you set a goal at the symposium (N = 16)

Did you set a goal after the symposium (N = 9)

What type of goal did you set (N = 11)

How would you rate your success in taking action to meet your goal (N = 11)

I feel that I will achieve my goal in the next 3 months (N = 11)

Have you experienced any barriers to taking action towards meeting your goal? (N= 1

What were these barriers? (categorized)

5

in a small number of participants (16%). Commonly cited facilitators
(>74% of the participants) were gaining a feeling of improved health, a de-
sire to get in better shape/ lose weight, a high level of motivation to stay
healthy, support from family and friends, having knowledge and confi-
dence about exercise, and a physician/HCPs recommendation for the exer-
cise. 58% of the participants reported close proximity to the gym or
recreation center as a facilitator.

Furthermore, 16/43 adult SOT participants completed a survey on the
exercise related goal setting and goal attainment at four weeks after the
workshop (Table 4). 44% of the participants had a set goal before and
after the workshop and 90% agreed that they would achieve their goal in
the next three months. Medical complication/injury (45%), lack of time
or other commitments (27%), cost (18%), and exhaustion (1%), were de-
scribed as barriers for goal setting. In regard to the type of goal setting, par-
ticipants reported that they made plans to increase the exercise time,
compete in a competition, taking an exercise class, increasing overall per-
formance and restarting previous exercise regime.

4. Discussion and conclusion

4.1. Discussion

In this project, we successfully disseminated and raised the awareness
about the best evidence available on benefits of PA to SOT recipients and
(N = 16).

Response Options Number of Responses

Yes 7
No 7
Do not remember 2
Yes 4
No 5
Compete in a competition (swimming, race etc.) 2
Increase the time spent exercise 4
Increase overall performance 1
Start taking a class 3
Re-start previous exercise regime 2
Maintain current exercise regime 0
Poor 2
Fair 2
Average 3
Good 4
Excellent 0
I strongly agree 1
I agree 9
I don't agree or disagree 1
I disagree 0
I strongly disagree 0

1) Yes 9
No 2
Prefer not to answer 0
Lack of time and other commitments 3
Exhaustion 1
Injury/ Medical complication 5
Cost 2
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their caregivers. Reach, implementation and efficacy domains of the RE-
AIM framework were used to evaluate the impact of the dissemination
event. Overall, our two-day educational workshop delivered to SOT recipi-
ents and their caregivers was well received. All the participants rated pre-
sentations and hands on sessions delivered throughout the workshop as
highly beneficial and enjoyable. Our workshop was designed to meet the
needs of various range of age groups and transplant types. The interest
shown by the broad audience reinforces the importance of having similar
programs for this population. The valuable information obtained from the
workshop such as what participants liked, what could be improved, and
what should be added to the workshop can be helpful to design future
workshops.

Regarding barriers to achieve PA goals, the adult SOT recipients re-
ported side effects from the transplant as their biggest barrier. Results
from another qualitative study conducted among seven SOT recipients
and six exercise professionals also reported side effects post-transplant
and cost of the fitness centers as the major barriers to join a community
based exercise program for the SOT recipients [36]. This indicates that re-
habilitation professionals should consider transplant related side effects
while prescribing the PA program for SOT recipients. In contrast, we did
not find cost of exercise as the major barrier for our study participants how-
ever we had a small number of participants (n=19) who responded to the
survey questionnaire related to barriers, so this may not be representative
of all participants in the workshop.

In our project, the health-related factors such as ‘gaining the feeling of
improved health’, a desire to get in better shape/ loseweight and social sup-
port systems such as a support from family and friends, high level of moti-
vation to stay healthy, and physician/HCP recommendation for the exercise
were described as facilitators by majority of the SOT recipients. Previous
studies also reported similar findings among organ transplant recipients
[37,38]. Interestingly, 78% of our SOT recipients identified that having
knowledge and confidence about exercise as a facilitator to participate in
the PA program. Also, 90% of our participants agreed that they would
achieve their exercise related goals in the next three months. This empha-
sizes the fact that disseminating knowledge and increasing awareness of
SOT recipients about benefits of PA as done in this project should be recom-
mended for a wider group of SOT recipients.

For PA levels, SOT recipients did not show any statistically significant
change in the PASE scores at four weeks following the workshop. This could
bedue to the small sample [39] of 19participantswhoparticipated in the ques-
tionnaire about their PA levels pre-post workshop. Nevertheless, there was a
clinically significant trend (~30 points) of improvement in PA levels [40].
Also, most peoplewho attended theworkshopwere already interested in exer-
cise (we didn't get many who were not doing any physical activity based on
RAPA). Furthermore, those individualswho volunteered to do the pre-post sur-
vey also had good PA levels initially. This volunteer bias may have been why
we didn't see much of an improvement in PA after the workshop.

Using the RE-AIM framework to evaluate the impact of the workshop
from multiple aspects and providing a theoretically sound approach for
translating evidence from research to the broader audience in the commu-
nity was a strength of this project. The evaluation of our workshop had a
few limitations. We did not evaluate adoption and maintenance aspects of
RE-AIM for our workshop due to shorter, one-time follow up. In future,
long-term follow-up periods should be used to ensure that both adoption
and maintenance of PA behavior are assessed. We did not fully evaluate
the effectiveness of our workshop on changing PA behavior using a rigor-
ous, experimental study design. Although it is suggested that RE-AIM
framework can be used to evaluate interventions with studies other than
randomized controlled trials [27], the extent to which external factors
could have influenced the changes in PA behavior could be made clear by
using an equivalent control group in the future studies. Additionally, we
did not evaluate knowledge of the SOT recipients prior to the workshop,
so that limited our ability to report if our workshop resulted in increased
awareness about the importance and benefits of PA. In future projects,
both pre-post assessment of knowledge and PA behavior (using question-
naires or activity monitors) should be considered.
6

Larger number of participants should be targeted in future dissemina-
tion events to generalize the findings we have evaluated in this project.
This might be possible by changing the workshop to an online format
which would give an opportunity to the audience from a wider geographi-
cal region to attend. Although, participants would miss the hands on com-
ponent of the educational workshop in the online format. Further, it
would be interesting to see if we can reach more SOT recipients by offering
the workshop at the beginning of spring or summer instead of fall as
participants may be more motivated to exercise and/or engage in outdoor
PA in the warm weather. Given the unprecedented challenges such as the
COVID-19 pandemic and immunocompromised status for SOT recipients,
researchers might consider exploring the effectiveness and long-term
sustainability of using virtual dissemination events in the future.

4.2. Innovation

Knowledge translation is a complex process [41,42] but our prior work
[43] and evidence from others [44,45] suggests that systematic engage-
ment of key stakeholders such as researchers, HCPs, community service
providers, organizational decision makers, funders, and patients can make
it possible. As low PA is an important concern for the SOT recipients their
caregivers, our findings encourage transplant centers to organize similar
dissemination events where both HCP and SOT recipients can together
share their first-hand experience to raise awareness about benefits of exer-
cise and PA. We believe our dissemination event will inform the develop-
ment of a robust virtual educational program that can be used during the
COVID-19 pandemic and beyond.

4.3. Conclusion

The assessment of reach, implementation and efficacy of the two-day
educational workshop showed its potential to address research to practice
gap by disseminating awareness about evidence based benefits of PA
among SOT recipients. In order to establish external validity of our work-
shop, all the dimensions of RE-AIM evaluation framework should be ap-
plied on a larger sample of SOT recipients and their caregiver population
in future research.
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