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Background: Exercise is increasingly being recognized to counteract specific complications of Crohn's disease (CD). The aim of this study was
to explore exercise experiences and perceptions after engaging in a combined impact and resistance training program, involving both interven-
tion and control group viewpoints.

Methods: Semistructured telephone interviews, involving a convenience sample of participants with CD (n = 41; aged 49.1 + 12 years) were
undertaken up to 6 weeks following completion of the program. Data were analyzed using thematic analysis.

Results: Four overarching themes emerged, along with 11 subthemes: (1) Lack of confidence and knowledge, fears surrounding physical ability
and symptoms, coupled with issues not addressed as part of the healthcare pathway played a part in transitioning to inactivity; (2) Improvements
in strength, mental well-being, physical fitness, fatigue, abdominal and joint pain, comorbidities, and self-management strategies were among
the reported benefits of exercise participation; (3) Seeing progress, goal setting, enjoyment, and a peerled program receiving support and ad-
vice increased motivation. Whereas work-related tiredness, other commitments, and self-directed exercise were reported as exercise barriers;
(4) The intervention design was well received and the journey from start to finish was positively discussed, important considerations for future
interventions and implementation strategies.

Conclusions: The study yielded novel perceptions on the transition to inactivity following receiving a diagnosis, physical and psychological
benefits accruing from the intervention, and views on program design. Information that will provide an essential step in the development of
implementing exercise guidelines into the clinical pathway and supporting individuals with self-management options.

Lay Summary

An improved understanding of exercise perspectives and experiences in adults with Crohn's disease can aid in the development of interventions
that support self-management and inform healthcare implementation strategies to enhance patient pathways of care.

Key Words: Crohn’s disease, qualitative, exercise perceptions, resistance training

Introduction to relapse, hospitalization, and increased healthcare costs.'®!
Studies have shown corroborating evidence that exercise is
a safe nonpharmacological option for people with CD, with
reported benefits including improvements in muscle func-
tion, psychological well-being, QOL, fatigue, and bone den-
sity.”!2 However, cross-sectional evidence from a UK-based
survey identified that 83% of adults with inflammatory bowel
disease were not meeting recommended physical activity
guidelines of 150 minutes of moderate aerobic physical ac-
tivity a week,'® similar findings that have been demonstrated
worldwide.'*'¢ Strategies are warranted to address common
barriers to facilitate increased levels of engagement.

We recently reported the results of a randomized controlled
trial (RCT) PROTECT (PROgressive resistance Training
Exercise and Crohn’s disease Trial), which investigated the
effect of a 6-month combined impact and resistance training
program on bone density and muscular function in adults
with inactive to mildly active CD.'” The program consisted
of 3 exercise sessions per week, lasting approximately 60
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Crohn’s disease (CD), a type of inflammatory bowel disease,
is an immunologically mediated idiopathic chronic inflamma-
tory disorder of the gastrointestinal tract, typically occurring
at ages 15-30."? Characterized by a cyclical nature alternating
between remission and relapsing states, patients often suffer
from abdominal pain, weight loss, malnutrition, blood loss,
and diarrhea.’ As a result of disease-specific proinflammatory
cytokines, glucocorticoid usage, and malnutrition more
than one-third are affected by extraintestinal manifestations
involving the musculoskeletal, dermatological, pulmonary,
cardiovascular, ocular, and renal systems,** which can be just
as debilitating as the primary disease.

With no known cure, disease management and treatment
aims focus on mucosal healing, deep remission, and preventing
the need for surgery.” While effective, most pharmaceutical
compounds elicit a wide range of sides effects that may re-
duce quality of life (QOL) and medication adherence leading
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minutes, for 26 weeks. Twelve tapered supervised sessions
were offered on a group or 1-1 basis with an exercise facil-
itator with the remaining 66 completed unsupervised in a
home-based setting. Of the 1716 exercise sessions that were
prescribed 1057 (62%) were completed, corresponding to 2
sessions each a week which is consistent with physical activity
guidelines for the general adult population. This was also
accompanied by improvements in lumbar spine bone density,
muscular function, fatigue severity and QOL following the
study’s conclusion.

To date no studies have considered a qualitative explora-
tion of exercise experiences and perceptions in adults with
CD after an exercise program. Therefore, the aim of this
qualitative study was to investigate the views and values of
adults with CD after participation in a 6-month combined
impact and resistance training program, from both interven-
tion and control group viewpoints.!” Improving our under-
standing of exercise perceptions and personal experiences
can aid in the development of supporting individuals with
self-management options and inform future healthcare im-
plementation strategies to enhance patient pathways of
care.

Materials and Methods
Study Design and Sampling

This study used a qualitative research method involving
semistructured interviews to explore exercise perceptions
and experiences of participants who had taken part in a
6-month exercise program, regardless of group allocation
and compliance rates. Recruitment was from a large Hospital
Trust in Northern England: Newcastle upon Tyne Hospitals
NHS Foundation Trust. Details of the RCT have been pre-
viously published elsewhere.!” A convenience sample of 43
participants were invited to take part in a qualitative inter-
view. Two participants, one from each group, declined partic-
ipation and 41 participants were interviewed within 6 weeks
of completing the program. A time of within 6 weeks was
applied based on previous qualitative research between re-
ceipt of an exercise intervention and interviews to understand
experiences.'®2° This allowed a balance between experiences
being “fresh” and allowing enough time to reflect, whilst
identifying any unanticipated benefits/harms which may have
emerged several weeks later.

Data Collection

Forty-one participants, consisting of 21 exercising
participants and 20 control participants, took part in indi-
vidual semistructured telephone interviews (20-50 minute
duration). All interviews were undertaken by a member of
the trial team (K.J.) who had recruited, completed study
assessments, and delivered the exercise intervention. Thus,
a rapport was established between all participants and
the interviewer prior to conducting the interview. Data
were collected using an interview guide consisting of
open-ended questions on CD history, research participa-
tion and specifically for the exercise group: intervention
experience, outcomes, and acceptability (Supplementary
Material 1), based on previous literature.?! All participants
were briefed about the purpose of the discussion to elicit
views and experiences of engaging in the program. All tele-
phone interviews were audio recorded and later transcribed

Experiences of Exercise in Adults With Crohn’s Disease

verbatim. Participant identification numbers were used
throughout to maintain anonymity.

Ethics

Ethical approval was granted by NHS Newcastle and North
Tyneside Research Ethics Committee (Ref: 17/NE/0308) and
Northumbria University Ethics Committee (Ref: 656). Written
informed consent was obtained prior to each interview.

Data Analysis

Data were transcribed verbatim and analyzed using
Framework analysis.?>?* This type of thematic analysis
uses interrelated steps to assist the management of qualita-
tive data and analysis.?> The 2 researchers (K.J. and J.N.)
familiarized themselves with the data and coded the first 6
transcripts independently to develop a thematic framework.
The 2 researchers then met to compare and discuss the codes
and refine the thematic framework. This process ensured 2
perspectives from the data given the different researcher
backgrounds of exercise physiologist and physiotherapist, re-
spectively. The remaining transcripts were split between the
researchers and thematic framework applied; however, this
framework was flexible to allow new codes to emerge. The 2
researchers had frequent meetings to discuss any new codes,
and the earlier transcripts were all reviewed when new codes
were added to the framework. Any disagreements were re-
solved through consensus of a third author (G.A.T. or K.B.).

Following this, charts of the data were developed and
made into a Framework Matrix. This allowed the researchers
to explore the full dataset and facilitate the next stage of
data interpretation. Mapping similarities, differences, and
connections in the data was carried out by the 2 researchers
at this charting stage. Themes were then developed and re-
fined through frequent meetings to allow for reflection and
discussion and to ensure both researchers perspectives were
considered and captured within the data analysis. The final
themes were discussed with the coauthors (G.A.T. and K.B.)
and then further refined.

Results

Participant characteristics are presented in Table 1 and
Supplementary Material 2, respectively. Of these participants,
68.3% were female (7 = 28) with a mean age of 49 = 12 years
43.9% were employed full time and all were of White eth-
nicity. The median duration since diagnosis was 204 months
(IQR 60-383) and most had an inactive disease (68.3%).
Themes and subthemes applicable to each group are
presented in Figure 1. Four overarching themes were
identified through thematic data analysis: (1) transition to
inactivity; (2) benefits of exercise participation; (3) barriers
and facilitators to participation; (4) perceptions of program
design. Direct quotes with reference to the participants identi-
fication number are presented to illustrate key and subthemes,
further quotes are provided in Supplementary Material 3.

Transition to Inactivity

Previous exercise experience

Many participants recollected how exercise played a part in
their life before diagnosis, for example cycling, running, swim-
ming, and football. However, following receiving a diagnosis
or experiencing a flare up they never returned to exercise.
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Table 1. Participant characteristics.

All (2 =41) Intervention (7 = 21)

Age, mean (SD), years 49.1 =12 47.5 = 11
Gender, 7 %

Female 28 (68.3) 14 (66.7)

Male 13 (31.7) 7 (33.3)
White ethnicity, 7 (%) 41 (100) 21 (100)
Employment status, 7 (%)

Employed full-time 18 (43.9) 10 (47.6)

Self-employed 5(12.2) 4(19.1)

Unemployed 6 (14.6) 2 (9.5)

Retired 8 (19.5) 5(23.8)
Age at diagnosis, median (IQR), years 31 (23-37) 31 (22-36)
Duration of diagnosis, median (IQR), months 204 (60-383) 216 (108-312)
Baseline disease activity, median (IQR)

Fecal calprotectin, pg g 52 (41-98) 45 (36-54)

CDAI 101 (65-158) 98 (50-151)
Week 26 disease activity, median (IQR)

Fecal calprotectin (FC), pg g™ 141 (75-200) 79 (48-113)

FC: number of participants >250 pg g™ 4 1

CDAI® 95 (40-157) 75 (35-96)

CDAI: numbers of participants >220" 2 0
Baseline CDAI activity status, 7 (%)

Inactive (<150) 28 (68.3) 14 (66.7)

Mildly active (=150-219) 13 (31.7) 7(33.3)
Week 26 CDAI activity status, 7 (%)"

Inactive (<150) 28 (71.8) 17 (85)

Mildly active (=150-219) 11 (28.2 3(195)
Surgical history®

Stoma 6 4

Resection 16 7

Abbreviations: CDAI, Crohn’s Disease Activity Index; IQR, interquartile range.

“Based on 34 participants (7 = 17 intervention).
"Based on 39 participants (7 = 20 intervention).
‘Multiple answers possible.

I used to run a lot before I got diagnosed and after getting
that diagnosis my fitness er it just disappeared...running
with my diagnosis just didn’t work I couldn’t get out far
out the street without feeling like I needed to go to the
toilet so then I got nervous about doing other activities es-
pecially in the gym so I just stopped (FO08)

Lack of exercise knowledge and confidence

Despite knowing that exercise was beneficial and a consensus
that they should do it, many were unsure what they were able
to do, what was safe to do or how to start exercising again
after experiencing prolonged periods of inactivity. In most
interviews, participants expressed they had initial concerns
to engage in an exercise intervention citing reasons around
ability, perceived negative effects on abdominal pain, bowel
habits, fatigue, and mental well-being. Some also perceived to
start exercising again would require going to a gym setting,
which made them uneasy as they felt judged at their lack of
physical fitness.

I haven’t I’ve not tried to do it because I've never really
known what to do (R038)

I did join the gym, but they are all so fit [laughs] I went
once and actually felt like crying when I came out T just
felt so out of place you know, I was unfit, I felt like my
condition was holding me back and I just couldn’t do what
everyone else seemed to be able to do (R031)

The opposite was seen in some who were able to continue
to exercise following a diagnosis and incorporate the likes
of Pilates, golf and yoga into their lifestyle. Many expressed
they were disheartened about their ability when undertaking
the same sporting activities prior to receiving a diagnosis or
experiencing a flare up which made the activity less enjoy-
able. Some also had the idea that they needed to avoid certain
exercises because of the condition such as abdominal work
and stuck with exercises they were comfortable doing.

I have had surgery and my muscles are weaker and I wasn’t
really sure whether I could do any abdominal work and
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4 Experiences of Exercise in Adults With Crohn’s Disease

Previous exercise experience

Lack of exercise knowledge and
confidence

Transition to inactivity

Lack of exercise advice

Physical benefits?

Psychological benefits?

Benefits of exercise participation

Impact on co-morbidities®

Self-management strategies?

Reasons for taking part

Pre-intervention perceptions

Barriers and facilitators to
participation

Adhering to exercise programme®

Barriers to exercise participation”

Study assessment

Programme structure?

Perceptions of programme design

Programme content?

Future programme

Figure 1. Themes and subthemes from participant views. *Responses from exercise participants only (n = 21).
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whether if I did do something it would make me need to
go to the toilet (FO08)

I think I've not really explored any types of exercise
I used to only do what I knew I was comfortable doing
which probably doesn’t help as you don’t like you don’t
push yourself (R046)

Lack of exercise advice

There was a consensus that exercise advice was not discussed
with healthcare professionals. This played a part in participants
inactivity with not knowing what is safe to do from an au-
thoritative role they trusted and doubts over whether they
should exercise at all if it is not discussed. Interestingly, some
participants discussed the idea of when the most appropriate
time for exercise advice should be given to the individual, re-
flecting to early days in their diagnosis. There was a consensus
that this should depend largely on how long the individual
have been diagnosed with many recognizing the diagnosis it-
self was a lot to take in and been given additional information
on exercise would have been too much.

I have mentioned to my GP previously about doing exer-
cise but they didn’t really know what I should be doing
and whether it would be okay after I've just had surgery so
I never bothered (R013)

I just think back to when I was diagnosed and it was
a lot to take in and considering anything else [exercise]
would have been extremely overwhelming. It was coming
to terms with how it was going to impact my life so I per-
sonally would have found it too much to do (R037)

Benefits of Exercise Participation

Physical benefits

Participants universally reported an increase in strength
and improved fitness, that translated into functional
improvements such as being able to walk further, posture,
sleep better, help with weight loss, improve appetite, and en-
courage to eat better. For some, this improved health and fit-
ness subsequently created opportunities to engage in social
activities with family. Two participants, both within 4 months
of surgery, also suggested that the exercise program helped
them recover quicker.

I feel generally fitter in myself I noticed I'm not getting out
breath doing everyday activities and my grandkids love it
as I'm able to run with them in the part and kick the foot-
ball back (R046)

I feel like the Michelin Man (R015)

...after my operation I feel like it [exercise programme]
was something that helped me bounce back quicker. I
know there’s no running back from surgery I get that but I
do feel like this helped me get to a stage in my life I didn’t
think I’d get back to for a lot longer (FO01)

I wasn’t really sure what it would do with me being, well
having surgery months before hand but its been just what
I needed to get back on my feet and just give me my own
independence back (R013)

Some participants explained how they noticed a reduction
in the severity and frequency of abdominal and joint pain

experienced post intervention, others reported no change or
worsening in symptoms. Despite participants expressing their
initial concerns for potential worsening of symptoms, par-
ticularly when concerning fatigue, they were pleasantly sur-
prised when this was not the case. In some cases, participants
expressed they felt more energized, which meant more
freedom for people to engage in activities that they would

like to do.

I definitely think it’s helped with my fatigue, I've tried iron
and dietary stuff to try and give me more energy [pause
2 seconds]...but the exercise I found, well, it gives me a
boost and I find myself doing more with my day (R039)

...over the moon as now I know what I can do symptom
free, what more do you want (R030)

Psychological benefits

Participation in the exercise program also led to psycho-
logical benefits. Within the interviews this area had a lot
of coverage from participants. Improved well-being, life
changing and feeling the best people have felt in a long time
were each commented upon. Whilst feeling these changes in
themselves, participants also commented on others noting
a change in them and feeling positive regarding this. The
exercise program increased confidence in appearance, but
also in exercising again in knowing that it would not flare
up their condition. Sense of achievement or feeling proud
for completing the program, or for hitting a goal was also
noted.

I feel positive, I feel overwhelmed to be honest with you,
really with how good I feel, never thought I'd ever feel like
this again after being diagnosed (R032)

...one of the best things I did and I’'ve learnt so much
about myself and yes it’s just been a very erm good and in-
sightful for me and I feel hugely proud of myself for doing
and giving everything in to the programme (F023)

...thrilled with the results and my muscles as I was with
the new car. But just to make progress in any direction
would be a help and I just wondered if I was able to do it
so I got a great sense of achievement. I really enjoyed do-
ing it (RO15)

Impact on comorbidities

The presence of other long-term chronic conditions, often
linked with CD were discussed. These included ankylosing
spondylitis, depression, anxiety, chronic obstructive pulmo-
nary disease (COPD), joint aches, and arthritis. Although the
exercise intervention was designed specifically to target bone
density and muscular function, it had transferrable benefits
on other symptoms experienced.

I mean at one time when I was doing exercises before this
my knees were terrible, the bottom of my back has always
been terrible yano. Em, my shoulders have always ached,
but I just don’t have hardly any of that sort of pain now
(RO15)

I would think it [exercise programme] has because I've
not had any pain in them [joints], especially my fingers, my
fingers sometimes really hurt with my AS... (R039)
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I've noticed I haven’t had as many erm, twinges like
aches in it [Knee] like I did before the programme (FO15)

Self-management strategies

There was a general consensus that the exercise interven-
tion offered new insights into the condition. Many felt that
having the knowledge, including what, when, and how to
perform the exercises could enable them to help themselves,
take control, and even held themselves accountable to see
change. Participation in the exercise program also led to an
increased knowledge of capabilities after experiencing a flare
up, surgery or going a prolonged time without any physical
activity.

I knew that Crohn’s caused a lot of other problems but I
have, well I know more about what I can do to manage
stuff myself (R027)

This programme has definitely been something that has
encouraged me to get my life back on track to eat better,
to concentrate on the things I like doing and just taking
charge a little bit more, stronger control (F001)

it’s also interesting to see how your condition is after the
6 months because you don’t know what’s going to happen
and if it does flare up. Its good now I have that knowledge
to know that I can do what we did, it not flared me up
and it’s been beneficial, something that I want to keep up
(R002)

For some the intervention changed how they viewed their
condition with realisations of acceptance, understanding, and
coping. However, for some the program did not change how
they saw their condition, this was particularly apparent in
participants with a longer disease duration.

I mean Pve been diagnosed along time and there’s been new
stuff about it come out all the time, so nothing surprises
me with it (R009)

I see it more positively, I think knowing that although
it may get the better of me sometimes I can do stuff and
it won’t stop me, so yeah I think it [exercise programme]
has made me realise that ’'m someone that has Crohn’s but
that’s not the end of the world and you can still enjoy your-
self even if times are hard sometimes (F023)

It has [exercise programme] helped paint a bigger pic-
ture of the condition for me, think cos I was diagnosed
really young I never really knew what was going on, I had
to get on, [pause 3 seconds] I didn’t know any different but
I'm still learning about it and that’s cool (R013)

Barriers and Facilitators to Participation
Reasons for taking part

Participants were overwhelmingly excited about the prospect
of the study to help family members, friends, or others with
the condition and the impact the results may have on their fu-
ture generations and management options available. The rela-
tionship between healthcare professionals and the individual
also played an important part when considering their decision
to participate, such as trusting their knowledge and wanting
to give something back.

Experiences of Exercise in Adults With Crohn’s Disease

There’s not a lot out there in terms of Crohn’s so anything
that you can do to help in terms of Crohn’s in others, even
if it’s not my sort of well-being I’'m interested in being a
part of it for others (FO07)

I want to know more not that it might help me in my life-
time but it might help my kids and my grandkids (R021)

Motivation for many participants was also underpinned by
the goal of wanting to improve knowledge of the condition
and exercise because of the potential it offered. Many wanted
to discover whether they could exercise without impacting
symptoms and establish physical fitness abilities and
boundaries in a safe environment. Exploring alternatives to
their current treatments was also a motivation for to partici-
pation, with participants recognizing the importance of their
participation in advancing knowledge around complemen-
tary therapies. For some participation was strongly influenced
by past experience participating in exercise.

Selfishly in a way I guess I just wanted to know more a-
bout the condition and see what the study showed whether
we could look at other options for the disease. I think 18
years of medications and surgeries is a lot and I'm starting
to get to that stage where I’'m running out of options, so
the more options, whether that is targeted directly at the
disease or complications with it then I’'m more than happy
to give blood, samples, heck I’d even have a colonoscopy
[laughs] (F021)

Pre-intervention perceptions

Many participants had preconceptions about the exercise pro-
gram including the intensity, setting, and type. Although none
of the participants had previous experience of using resist-
ance bands, and very few had experience of strength training
participants expressed how excited they were to try some-
thing new or something they had not heard about previously.
A few participants discussed how they thought using the re-
sistance bands would be easier than weights and that they
would find the program quite easy which to their surprise
was not the case. A few female participants expressed they
had previously avoided strength training for fears this would
make them look too manly, or too muscular as they were un-
sure what they were doing. Some participants expected the
exercise sessions to be conducted in a gym or gym class not
specifically in a research facility. However, noted they were
pleased to see where the research was being carried out and
found the “lab setting interesting.”

I was excited to try something I never had before to see
what I could get out of it (F009)

I’d never done strength training before just because I al-
ways thought like erm I was too weak or that id end up
looking manly (R002)

Adhering to exercise program

Objective improvements such as seeing physical or psycho-
logical progress was strong motivator for adhering to the pro-
gram and continuing to attend sessions. Enjoyment was also a
strong motivator, with some participants discussing how they
continued with the program despite being on holiday, taking
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their resistance band with them. Many also noted they were
continuing to engage with exercise after the program had
finished, despite this question not being asked, stating they
wanted the intervention to go on longer due to enjoyment.
Some felt that if they gave up it would have taken that oppor-
tunity away from somebody else. Whilst others felt was their
responsibility to complete the program to enhance scientific
knowledge.

I’ve done it to the nth degree I mean you know I’ve done it
all over the world when we’ve been to Brazil and Portugal
and Peru in the past 6 months, the people at the hotel
probably thought I was crazy [laughs] but I can feel the
difference and deserve the results that I got [laughs] (R015)

...this kind of thing is going to help someone else further
down the line if they’ve diagnosed with Crohn’s, or helping
exercise to get the energy up. I just had that in the back of
me mind... (F019)

The program itself was peer led. Participants valued this, in
particular the rapport built up with the facilitator through a
shared experience and understanding. People reported they
may have felt self-conscious regarding having to leave the ses-
sions to use the toilet, however they noted as this was peer led,
that this removed a sense of feeling judged if they were to leave
a number of times. Alongside this if individuals were unwell,
being peer led made participants feel the instructor would un-
derstand. The facilitator provided a key source of motivation
for participants. Some participants did not often discuss living
with Crohn’s with anyone, however due to the peer-led nature
of the program felt able to discuss the impact this was having
and any concerns or queries regarding exercise.

...be in an environment where someone understood the
condition (R046)

The researcher doing the assessments 1 felt was very
friendly, motivating, informative, erm very knowledgea-
ble about the condition which I felt was a real benefit as
I don’t think T would have enjoyed attending the sessions
with someone who didn’t understand the disease (R002)

Barriers to exercise participation

Exercising at home was agreed by the majority as more chal-
lenging than attending supervised sessions due to holidays,
childcare and work commitments and work-related tiredness
causing struggles to find the motivation to put their exer-
cise intentions into action. However, for some a home-based
program was preferred as it allowed the flexibility to fit in
with their lifestyle and other commitments. For others it was
knowing they were in safe environment, where the toilets
were and not being judged by their ability as experienced pre-
viously in a gym environment.

... Ive got a couple of little children and domestically
and everything like that. 'm working full time and erm,
weekends we’re doing stuff and it’s just finding the time
to do it (F022)

I stood in front of the telly watched the programme and
did my exercising. So, yeah, yeah, the fact you could do
it at home or anywhere at any time of the day was great.
(RO12)

Being able to do them at home after having those ses-
sions was great [pause 2 seconds] made me feel more at
ease like you weren’t being judged for not being able to
keep up which I thought at the gym (R002)

Perceptions of Program Design

Study assessments

An overarching finding was individuals’ resilience to
assessments. Participants discussed being used to assessments
due to living with their condition, therefore these were
not perceived as an issue as part of the study. An example
often discussed was providing a stool sample. Many of the
assessments included within the study, individuals discussed
having had a number of times previously. Assessments were
often combined with routine visits at the hospital, which was
highlighted as beneficial.

I felt they were all fine, nothing that was out of the ordi-
nary, it was straight forward I knew the hospital and where
I was going so it was very at ease with what was going on
(F009)

Didn’t bother me at all, ’'m just perfectly used to all that
sort of thing, they’re just routine to me (R015)

There were some additional assessments as part of the study,
which included a bone scan and muscular testing. People were
often interested in the additional tests process and findings. In
particular, individuals were pleased to have the bone scan and
to understand the results of this. Many participants had not
experienced this assessment previously.

I actually thought it was fun and was really useful to have
you know, I’d never have been given a chance otherwise
to have my bones tested or my muscles like that so yeah
fantastic (R030)

Program structure

The journey through the program was positively discussed
by participants. Prior information including the participant
information sheet and the exercise booklet were found to
be very helpful. Initially individuals felt there was a lot to
take in however these materials helped with understanding.
Participants also commented on the importance of under-
standing the layout and facilities, knowing toilets were
near and accessible was important and being shown this
at the start was commented as helping participants to feel
at ease.

You could take your book and your resistance bands and
even you could have quite a number of holidays [laughs].
You could take them on holiday with you and you could
do it anywhere. They just slip into your suitcase so that
was the beauty of it (R015)

Initially, the length of the program was viewed to be quite
long, however, once the program commenced participants
often commented how quickly it went and commented on
the length positively. The length of the exercise sessions them-
selves allowed people to build up gradually over the course
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of the session and viewed this as being about right in length.
Travel presented no issues for participants.

At the start I thought it was doing to be quite long, but
then when you said we were at 3 months it just flew by it
really did and I think at that stage I was really seeing what
my potential was and wanted to do more so 6 months was
just right T think for what the goals of the research are
(R024)

Many individuals had initial concerns that the intensity of
the exercise program may be too difficult. Alongside this,
there were concerns regarding an adverse effect of exercise
on symptoms. A balance was needed as participants wanted
to be mindful of their symptoms however at the same time,
wanted to carry out exercise at an intensity pace they were
comfortable with. The gradual pacing of the exercise program
played an important role as it allowed participants to have
this balance.

I think obviously at first you think it’s too much, but that’s
because your starting from nothing almost. I mean you
know what I was like I came back for the second session
so it didn’t put me off [laughs] but it was hard and it, I was
really shocked to see how far down I must have been, but I
don’t think you can make it too easy because then like you
just don’t really see any benefits (R038)

Program content

The majority of participants preferred using the resistance
bands than gym equipment, as they were adaptable in length,
resistance and easy to carry to and from location. The dif-
ferent band colors (4 in total) allowed individuals to see their
progress, which gave participants a sense of achievement and
something to work towards. Jumping as part of the program
was often mentioned by participants. Initially most were sur-
prised how difficult they found this having not done it before,
however as the program progressed individuals found this
easier and saw their fitness levels improve.

...I liked that the bands and the exercises could be made
easier or harder and like you went through the colours
erm, so yeah when you said that in the first session it was
my challenge to myself to get to the blue band [laughs].
I got to the green but 'm happy with that and what P’ve
achieved (R009)

Universally participants would recommend the exercise pro-
gram to others with and without the condition, highlighting
both the physical and psychological impact. Availability of
exercise via the NHS was encouraged by most participants
with positive views of this type of program being rolled out.
Many addressed that exercise was available via the NHS for
other health conditions however were disappointed this was
not offered for CD, nevertheless nearly all participants would
be willing to pay for exercise sessions.

It [exercise] is available for other conditions so why not
Crohns. It gets frustrating when Crohn’s isn’t even thought
about, if it causes, which is does, these problems then we
should have the information to be able to help ourselves,

Experiences of Exercise in Adults With Crohn’s Disease

I think that should be an option for us instead of just the
surgery or the erm medications (R032)

I would pay for something like that that you are doing it
the right way, your targeting areas that the like the Crohn’s
is affecting so it’s going to help now and in the future...
(F019)

Future exercise intervention recommendations

For some individuals more variation in the program was
discussed as a future improvement. One suggestion in-
cluded changing the exercises performed part way through
the program, particularly so it did not feel as repetitive when
supervised sessions tapered off. Some participants discussed
that they would like more supervised sessions to provide mo-
tivation, or so it helped them establish more of a structure
with their lifestyle. Whilst participants enjoyed the sessions
as they were, it was felt group sessions, or a buddy system
could be trialed to share experiences with other individuals
participating in the program. Group sessions were offered,
however due to flexibility of the program and availability of
participants this was not always an option.

I mean the buddy system. Then, then I think I’ve mentioned
that before, but like, you know, you’ve got to set up some
kind of WhatsApp group as well with everyone as it would
be good to meet others with the condition and share exer-
cise tips (FOO1)

I think me personally erm, just maybe more sessions,
longer, if it went on longer as well and it just flew by, can-
not believe its gone this quick. So would be good to know
what to do after it, ll keep it up, but just be good to know
other things that I basically do (FO15)

You’ll be pleased to know Katherine I’ve carried on do-
ing the programme I’ve done my jumps and done my reps
and it’s been what 3, 4 weeks since it stopped (R015)

Discussion

The purpose of this research was to investigate the perceptions
and experiences of both intervention and control group
participants after participating in a 6-month combined im-
pact and resistance training program. Our findings provide
novel insights from both intervention and control group
viewpoints into how participants transitioned into inactivity,
the benefits of exercise yielded from the intervention, views
on challenges and facilitators to participation and thoughts
on the study and intervention design features.

Following receiving a diagnosis or experiencing a flare
up many participants developed a lack of confidence to ex-
ercise, uncertainty around how to safely engage in exercise
and fears surrounding physical ability or exacerbation of
symptoms. Coupled with issues not addressed as part of the
healthcare pathway played a part in transitioning to inactivity
(Theme 1). Fear of exacerbating symptoms such as worsening
of abdominal pain or fatigue have been widely reported as
obstructing factors to exercise participation in people with
CD. 162425 Participants valued the gradual pacing of the exer-
cise program to avoid feeling fatigued and overworking the
abdominal muscles. Our findings also highlighted the impor-
tance of empowerment and building confidence to diminish
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fears such as not knowing how their condition was going
to respond to exercise or what their physical abilities were
which were aided by the gradual pacing with support of ex-
pert advice.

Participants also felt the lack of exercise advice given by
healthcare professionals played a part in them questioning
whether they should exercise, if it was safe to do and what
they should do for their condition. The lack of advice from
healthcare professionals could be due to the lack of specific
guidelines surrounding the type, frequency, intensity, and
duration of exercise in CD. Although preliminary findings
suggest that exercise is feasible, safe and may have benefi-
cial effects on a diverse range of health outcomes,”!??¢ a
substantially larger body of evidence is needed to identify
the optimal exercise prescription in developing guidelines
to enable recommendations and optimize health outcomes.
Although participants universally agreed exercise advice
should be given by healthcare professionals or provided by
the NHS, interestingly the timing of this advice was raised
as a concern, particularly around diagnosis. Further research
exploring individuals’ perceptions around implementing ex-
ercise guidelines and advice is warranted to establish when it
would be most effective to integrate into the clinical pathway.

The reported improvements in strength and physical
capacity, consistent with previous reports,”'>?¢ created
opportunities for participants to engage in more social and
physical activities with family (Theme 2). Of particular in-
terest in this study were the benefits participants reported re-
garding comorbidities, abdominal and joint pain, something
not readily collected or often quantifiable, thus highlighting
the importance of qualitative investigations in identifying
what exercise benefits are most valued by people with CD. To
our knowledge, improvements in comorbidities, abdominal
and joint pain following an exercise intervention in adults
with CD have not been described elsewhere. Improvements
in joint pain and comorbidities such as ankylosing spondy-
litis and COPD may not be as surprising given exercise is a
core treatment in NICE guidelines,?”?* as it is for managing
joint conditions associated with CD such as osteoarthritis®’
and rheumatoid arthritis.>

There is a growing body of evidence that structured ex-
ercise programs rather than short bouts improve gut barrier
integrity, which may explain the perceived improvements in
abdominal pain.’'*? However, despite short bouts of exercise
negatively impacting gastrointestinal symptoms and gut per-
meability?3-3 this does not appear to be the case in individuals
with CD who after acute exercise saw no changes in gastroin-
testinal symptoms, gut permeability, or lipid peroxidation.?¢3”
More research exploring the mechanisms between gut
symptomatology and exercise of different intensities, types,
durations, and rest intervals to assess promotion of gut integ-
rity in this population is warranted.

Aside from physiological improvements, the role the pro-
gram had for enhancing psychological well-being was ap-
parent. Previous findings have identified improvements in
QOL, anxiety, and depression after an exercise interven-
tion.”'>? However, within this study, participants placed
greater value on accomplishments, making better lifestyle
changes, having more confidence in their appearance, and
feeling proud which should not be overlooked. Participants
agreed the program increased their knowledge of exercise,
however understanding and seeing their condition was more
apparent in those who were more recently diagnosed than

those with a longer disease duration. However, both, uni-
versally agreed their newly found exercise knowledge would
impact how they would manage their condition going for-
ward. Self-management is extremely important in long-term
conditions, aiming to empower and create a more sustainable
way of living.

Altruistic motives such as helping others and recognizing
their participation in scientific advancement remain a strong
motivator for research participation (Theme 3).3%3° Personal
benefit was also influential, with some individuals hoping it
would further their knowledge of the condition and exercise
and would lead to alternative treatment options. Trusting
the opinions of healthcare professionals also played a part in
considering participation, which is often reported as a bar-
rier to research participation.’®* Therefore, the impression of
healthcare professionals and the information they provide to
CD participants is crucial for trial recruitment but could also
be essential in promoting exercise in routine practice.

Several motivational factors that encouraged exercise par-
ticipation were identified such as setting and reaching goals,
enjoyment and wanting to continue to contribute to science.
Whilst initial motivation to undertake an exercise program
may be present, considerations surrounding continuing to
exercise to contribute to science may result in participants
feeling pressured to deliver or guilt. Feelings of guilt and
pressure to achieve can affect motivation and negatively im-
pact long-term exercise participation.*’ One significant as-
pect highlighted in this study was the importance of physical
and psychological quantifiable changes and tangible goals to
maintain motivation. Enjoyment was also reported as an im-
portant facilitator, and a vital predictor of intending to con-
tinue exercising and adherence, relevant outcomes capable of
promoting behavioral change.***

A peer-led program was also highlighted as an important
facilitator to exercise participation, a finding not previously
reported within this population. Participants valued this,
building up a rapport and trust through a shared experience
and understanding. Systematic review evidence demonstrated
that peer-led health interventions in both older adults*
and adolescents* positively impacted health behavior and
produced impactful changes. A greater emphasis on peer-led
programs is warranted for future interventions. Conversely,
struggles to find motivation as a result from work demands or
family obligations were identified as barriers to exercise par-
ticipation. Although strategies such as goal setting and self-
monitoring were used, systematic review evidence highlights
the importance of engaging with social support networks
from family and friends and through group-based interven-
tion delivery.*®*” Strategies to engage these support structures
should be built into future programs.

Resilience in inflammatory bowel disease has previously
been reported,*** but there were some new insights into how
resilient participants were to study assessments, particularly
stool tests (Theme 4). Coordinating these assessments with
routine appointments was seen as important, a finding not
previously described elsewhere, meant reduced burden for the
participant and any unnecessary stress and worry associated
with travel. The exercise program structure and content, de-
spite preconceptions surrounding the intensity, setting, and
type of exercise, were well received from start to finish. The
intervention materials were positively discussed, as was the
proximity of toilet facilities which reassured participants that
they were in a safe environment. In cross-sectional surveys
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the lack of toilet access has frequently been acknowledged as
a limiting factor to exercise.”**’ Thus, preferences related to
location of exercise sessions and assessments are important
considerations for future interventions.

In agreement with previous findings,”® home exercising
was hard to sustain for some participants, despite their posi-
tive exercise experiences. In contrast to this, there were some
participants who preferred a home-based program, finding
this fitted better with their lifestyle, led to no fitness judgments,
and made them feel at ease being close to toilet facilities. One
of the future recommendations by participants was to have
more supervised sessions to help maintain motivation and
structure, whilst this may not always be possible engagement
with participants is important to elicit behavioral change*®
and future research should explore the different ways to com-
municate with participants (face to face, video conferencing,
a support webpage).

Strengths and Limitations

The trustworthiness of this research has been enhanced in sev-
eral ways. Two independent coders conducted data analysis,
enhancing the credibility of the research. These 2 researchers
had different backgrounds of exercise science and physio-
therapy. This allowed different perspectives when analyzing
the data and for open reflection and discussion during theme
development. The wider research team allowed further reflec-
tion on researcher influences and theme development with
peer debrief meetings. Another strength of the study is the
richness of information in the interview data, which may be
as a result of including viewpoints from both the interven-
tion and control groups. By including multiple perspectives,
including those of the control group allowed for a broader
understanding, provided valuable insights, and enhanced
transferability of the complex aspects surrounding views on
exercise in addition to their unique perspectives on the inter-
vention which they did not engage in.

An important limitation of this study was the inclusion
of only participants with an inactive to mildly active disease
who were involved in the RCT and qualitative investigation.
Future research exploring the views of exercise participation
is needed to understand any specific and individual challenges
posed from individuals with a more severely active disease.
It is also possible that views may not be representative of the
CD population as participants were recruited from a single
center. It is also plausible given that participants recruited
to this study had volunteered for an exercise intervention
study that they were motivated to engage in exercise than
the broader population. Similarly, all participants in the RCT
and therefore interviews where of a White British ethnicity.
Caution should be applied when generalizing these findings.
Future studies may wish to focus on a larger more represen-
tative sample including different cultural, social, education,
and environmental backgrounds. Lastly, participants had a
prior relationship with the interviewer who completed study
assessments and delivered the exercise intervention. It is pos-
sible that this prior rapport may have influenced the responses
given and their experience of the intervention.

Conclusions

This qualitative research provides a detailed understanding
of individuals motivations, attitudes, beliefs, and perceptions

Experiences of Exercise in Adults With Crohn’s Disease

surrounding exercise and participation in an exercise program,
from both intervention and control group viewpoints. We
found participants transitioned to inactivity following receiving
their diagnosis, coupled with lack of confidence and knowledge
to exercise, fears surrounding physical ability, perceived nega-
tive effect on symptoms and lack of exercise advice from clin-
ical settings. A gradual paced peer-led program where support
and advice were received and seeing physical and psycholog-
ical progress were highly valued. In contrast, struggles to find
the motivation because of work and family obligations and
self-directed exercise were reported as barriers. These findings
provide aid in the development of supporting individuals with
self-management options and inform future healthcare imple-
mentation strategies to enhance patient pathways of care.

Supplementary Data

Supplementary data is available at Crohn’s and Colitis 360
online.
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