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Abstract: Background: Physical activity (PA) in inflammatory bowel disease (IBD) has many potential
favourable outcomes including anti-inflammatory effects, improvement in quality of life and im-
provements in patient body composition. It is recognised that patients with IBD have a significantly
decreased exercise tolerance. Aim: 1. To assess physical activity levels, behaviours and barriers
to PA in IBD. 2. To assess the likelihood of patients with IBD to engage in a community-based
exercise programme. 3. To examine the presence of body image concerns in IBD. Method: Patient
surveys were distributed in Beaumont and Connolly Hospitals between October and December
2021. Descriptive statistics, Chi-squared testing and Pearson’s correlations were completed using
Minitab. p < 0.05 denoted statistical significance. Results: Data were recorded for a total of 203
patients. Out of all patients, 62% (n = 126) had Crohn’s disease (CD). Over half of the cohort were
male (n = 115). Mean weight among females was 75 kg and 83 kg among males. Exercise behaviours:
Out of all patients, 71% exercise regularly, on average for 59 min, 3.2 days/week. Walking was the
most common form of PA (74%). A post-diagnosis change in exercise behaviour was found in 66%
with three-quarters exercising less. The primary barrier to exercise was fatigue (54%). Female gender
(p = 0.007) and age < 45 years (p = 0.02) were associated with body image dissatisfaction reported in
62% of patients. Conclusion: These data demonstrate the patient-reported impact of IBD on patient
participation in PA. Concerns regarding body image were common and associated with gender and
age. A feasibility study of a physician-derived exercise programme in patients with active IBD is
underway in Beaumont Hospital to determine the effect on patient response to therapy, inflammation
and body composition outcomes (NCT05174754).

Keywords: inflammatory bowel disease; ulcerative colitis; Crohn’s disease; IBD; physical activity;
exercise; fatigue; body image

1. Introduction

Exercise is an important lifestyle intervention and health measure with many benefits
including improved cardiorespiratory fitness, improvement in quality of life, favourable
body composition changes and improved fatigue levels [1]. The World Health Organization
(WHO) recommends that adults aged 18–64 years should do at least 150–300 min of
moderate-intensity aerobic physical activity or at least 75–150 min of vigorous-intensity
aerobic physical activity throughout the week [2].

Inflammatory bowel disease (IBD) is a chronic gastrointestinal disorder which en-
compasses both Crohn’s disease (CD) and ulcerative colitis (UC) with a trend toward a
relapsing–remitting course [3–5]. Exercise in IBD is largely underutilised as an adjunctive
therapy despite previous studies showing a multitude of benefits in patients with quiescent
and mild to moderate CD and UC. Benefits of exercise in IBD include an improvement in
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quality of life, luminal symptoms, fatigue and physical fitness and previous studies have
shown that patients with IBD have the ability to exercise safely [6–9]. Potential benefits in
patients with active disease are largely unexplored.

Fatigue is a debilitating symptom for many patients with IBD and is often associated
with significant stress [10,11]. Additionally, body image dissatisfaction is common amongst
patients with IBD and is associated with a negative impact on quality of life [12,13]. Fatigue,
which is independently associated with body image dissatisfaction, has been shown to im-
prove with exercise in existing studies. Hence, it is plausible that body image dissatisfaction
may be improved with the use of exercise programmes also [14].

A survey was developed to further our understanding of the exercise behaviours,
attitudes and barriers to exercise, willingness to engage in a supervised exercise programme
and the presence of body image issues among our IBD patient population. This survey was
carried out as a precursor to the development of a new referral pathway to a community-
based physician-derived exercise programme and a feasibility randomised controlled
exercise study on patients with moderate to severe IBD undergoing induction with disease-
modifying therapies (Clinicaltrials.gov NCT05174754) [15,16].

2. Results
2.1. Results for Patient Demographics

A total of 203 patients with IBD were surveyed, of which 57% were male (n = 115) and
62% (n = 126) had an underlying diagnosis of CD. Patients were relatively well-dispersed
across age categories, with 27% of patients in the 45–60-year age group (n = 55). The mean
self-reported weight for females was 75 kg (SD 17.82) and 83 kg (SD 19.16) for men, with
an anticipated significant difference between genders, p = 0.002 (Figure 1). No significant
difference in weight was observed between CD (mean 79 kg) and UC patients (mean 81
kg), p = 0.474 (Table 1).
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Table 1. Patient demographics.

Demographic Result n (%)

Disease type
Crohn’s disease 126 (62%)
Ulcerative colitis 69 (34%)

Indeterminate 1 (0.5%)
Unknown to patient 7 (3.5%)

Gender
Male 115 (57%)

Female 86 (42%)
Non-binary 1 (0.5%)

Rather not disclose 1 (0.5%)

Age category (years)
18–25 37 (18%)
25–35 43 (21%)
35–45 48 (24%)
45–60 55 (27%)
60–70 13 (6.4%)
70–80 5 (2.5%)
80+ 2 (1%)

Weight (self-reported)
Total responses 176/203 (87%)

Unsure of weight 26 (13%)
Rather not say 1 (0.5%)

Weight result (n, mean kg)
Male 97, 83 (SD 19.16)

Female 73, 75 (SD 17.82)
Crohn’s disease 107, 79 (SD18.1)
Ulcerative colitis 61, 81 (SD 19.0)

2.2. Participant-Reported Adherence to Exercise Programmes and Barriers to Exercise

Participants frequently reported difficulty adhering to prior exercise programmes
(67%, (n = 133)) and of this 67%, 63% (n = 83) reported their prior issues were due to their
underlying diagnosis of IBD. Receiving a diagnosis of IBD resulted in a change in exercise
behaviour in 66% of respondents (n = 124), with 75% (n = 93) reporting exercising less after
their formal diagnosis of IBD. The most common barrier to exercise was fatigue which was
reported by over half (54%) of respondents (n = 63/117) (Tables 2 and 3).

Table 2. Results of barriers to exercise.

Barrier Result (n, %)

Total Response 117/203 (58%)

No energy 63/117 (54%)

No time 36/117 (31%)

Too unwell from IBD symptoms 39/117 (33%)

Joint pains 36/117 (31%)

Toilet concerns 36/117 (31%)

Cost 10/117 (9%)

Do not like exercising 13/117 (11%)

Stoma issues 5/117 (4%)
Multiple selections allowed by each participant; 117 patients reported barriers to exercise. IBD—inflammatory
bowel disease.
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Table 3. Results of Exercise Behaviour.

Exercise Variable Result n (%)

Regular exercise (n, %)
Yes 148 (73%)
No 55 (27%)

No. of days of exercise/week
Total responses 148/148 (100%)

Mean, SD 4, 1.42

No. of minutes exercising/day
Total responses 140/148 (95%)

Median, IQR 60, 41.25–60

Rating of exercise importance (0–5)
Total responses 197/203 (97%)

Mean, SD 4, 0.97

Benefits of exercise (n, %)
- Feel physically better 181/196 (92%)

- Improved energy 165/196 (84%)
- Improved mood 182/196 (93%)
- Relief of anxiety 165/190 (87%)

Preferred location of exercise (more than one answer allowed)
Total responses 201/203 (99%)

- Outdoors 141/201 (70%)
- At home 40/201 (20%)

- At the gym 49/201 (24%)

Difficulty adhering to exercise programmes
Total responses 198/203 (98%)

Yes 133/198 (67%)

Adherence difficulty due to IBD diagnosis
Total responses 131/133 (99%)

Yes 83/131 (63%)

Change in exercise pattern post-diagnosis
Total responses 188/203 (93%)

Yes 124/188 (66%)

If yes, did you exercise more/less:
Total responses 124/124 (100%)

Less 93/124 (75%)
SD—standard deviation; IBD—inflammatory bowel disease.

2.3. Results of Participants’ Exercise Behaviours and Attitudes toward Exercise

A large proportion of patients reported regular exercise behaviour (73%, n = 148).
However, of these self-reported regular exercisers, the compliance rate with the WHO rec-
ommendations was 73% (n = 107) and for the entire cohort (including infrequent exercisers),
the compliance rate was 55% (n = 107/195). The mean number of participant exercise days
a week was 4 days (SD 1.42) and the median number of minutes per exercise day was 60
min (IQR 41.25, 60). We found that men exercise for longer than women on exercise days
(60 min (n = 108) vs. 40 min (n = 82), p = 0.0005) and UC participants exercise for longer
than CD participants (60 min (n = 61) vs. 45 min, (n = 105), p = 0.044) (Figure 1).

When asked to rate the importance of exercise on a Likert scale from 0–5 (0 being of no
importance and 5 being of utmost importance), 97% responded (n = 197) and the mean score
was 4 (Std. dev. 0.97). There was no significant difference in patient-perceived importance
of exercise when comparing between genders (p = 0.074) and disease phenotypes (p = 0.136).
The number of days participants exercised for positively correlated with patient-perceived
importance of exercise (Pearson correlation = 0.394, p < 0.001, Figure 2). There was no
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significant correlation observed between exercise minutes per exercise day (p = 0.11) or
patient weight with importance of exercise (p = 0.998).
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2.4. Perceived Benefits of Exercise and Participant Interest in Exercise Programmes

Participants responded to whether they found exercise to be beneficial in feeling
physically better (92% said yes, n = 81), improving energy levels (84% said yes, n = 165),
improving mood (93% said yes, n = 182) and relieving anxiety (87% said yes, n = 165)
(Table 3).

Participants demonstrated an interest in personalised exercise advice; in total, 94%
(n = 190) responded, of whom 70% (n = 133) indicated they would like to avail of the
opportunity to receive personalised exercise advice. The option to participate in a physician-
derived exercise programme appealed to many, with 75% (n = 140) indicating their interest
in a such a programme.

The outdoors was the most popular location for exercise in 70% of respondents
(n = 141), with walking being the most common form of exercise (78%, n = 143/183,
Figure 3).
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2.5. Results of Novel Body Image Questions

Of the total respondents (94%, n = 190) to body image questions, 62% (n = 117)
reported having body image concerns. Of these, 91% (n = 105) felt that regular exercise
could potentially improve their body image concerns. Results of 2 × 2 Chi-squared tables
found that female gender was more likely to result in body image concerns compared to
male gender (x2 = 7.206, DF = 1, p = 0.007) in addition to patients under the age of 45 years
compared to those over 45 years (x2 = 5.441, DF = 1, p = 0.02). There was no association
found between disease type or exercise pattern and the presence of body image issues
(Table 4).

Table 4. Results of Chi-squared analysis for association with body image issues.

Categorical Data Pearson
Chi-Square DF p Value Fisher’s Exact

Test

Gender

Female vs. Male 7.206 1 0.007 0.010

Disease Type

CD vs. UC 0.202 1 0.653 0.753

Age

<45 yrs. vs. >45 yrs. 1.982 1 0.020 0.029

Exercise pattern

Irregular vs. Regular 0.707 1 0.400 0.506
CD—Crohn’s disease; UC—ulcerative colitis; DF—degrees of freedom.

3. Discussion

The survey was well-received amongst our patients with IBD. We found that more
than 70% of participants exercise on a regular basis, of whom over 50% met the WHO
physical activity guidelines for adults of 150–300 min of moderate aerobic exercise a week
or 75–150 min of vigorous exercise a week [2]. These results are promising as physical
inactivity has been reported following a diagnosis of IBD [17,18]. However, a significant
proportion of patients reported that they exercised less because of their diagnosis and had
difficulty adhering to exercise programmes as a result of their underlying IBD. The reliance
on participant recall through the medium of a survey may lead to inaccurate reporting
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by participants. However, the simple ‘yes’ or ‘no’ nature of the response to the change in
exercise behaviour before and after diagnosis did not require a significant level of detail to
recall which potentially reduced the participants’ inaccuracy in their account.

We subjectively note that patients with IBD seek evidence-based advice on diet and
exercise from their physicians, particularly in active disease. There are currently no existing
guidelines on exercise in IBD, although a review by Eckert et al. summarised recommenda-
tions for physical activity based on a review of the current literature for patients with mild
to moderate disease [7].

Previous studies have shown that moderate-intensity combined aerobic training in
unfit patients with IBD with quiescent disease can quickly achieve favourable body compo-
sition changes without significant adverse effects [6]. A published survey by Chae et al.
found that patients with IBD reported exercise as being pleasant, beneficial, sensible and
uplifting [19]. Furthermore, studies have shown that exercise is safe in patients with inac-
tive or mildly active IBD [9,20,21]. Only a few studies examining the effects of exercise on
disease-related outcomes included moderately active patients and no studies to date have
included patients with severe disease [22,23]. In fact, there have been studies that excluded
patients who were on biologic therapies given the aim of these studies was to examine the
effect of prolonged walking on cytokines and neutrophils/monocytes, respectively [24,25].
Whilst we did not specifically capture participants’ disease activity, patients were recruited
from our infusion units and, hence, were not excluded if they were on biologic therapy.
Likewise, surveys were distributed in the inpatient wards of both hospitals, thus ensuring
the inclusion of patients with IBD with more severe disease and those requiring rescue
therapy in acute severe UC, which is more representative of real-world data and patient
populations.

The outdoors was the favoured location for exercise in the majority of our patients
(70%) and the most popular form of activity was walking (78%). These results are similar
to those from previous surveys which reviewed physical activity in IBD [26,27]. We note
that this may be as a result of the COVID-19 pandemic wherein access to indoor public
gyms has been limited. We read, with interest, a recent systematic review of online self-
reported surveys in the general population that found weight, diet and exercise changed
simultaneously during the COVID-19 pandemic with significant weight gain, an increase in
food intake in excess of 20% and a 6% decrease in physical activities [28]. Our survey shows
that the mean weight reported by participants in both males and females is greater than the
average reported weight for men and women in Western Europe; this fits with the rising
trend in obesity across Europe and globally [29,30]. One limitation of our survey was that
self-reported height was not included and, therefore, it was not possible to calculate body
mass index (BMI). The inclusion of anthropometric data was not a focus of our survey and
detailed anthropometric measurements in addition to body composition measurements
will be investigated in response to prescribed exercise as part of our ongoing feasibility
study (NCT05174754).

The most common barrier to exercise reported by participants was fatigue followed
by luminal symptoms, toilet concerns, joint pains and a lack of time. Fatigue is present in
40–70% of all patients with IBD and is one of the most recognised debilitating symptoms in
IBD, particularly in those with active disease [31–33]. Exercise has been shown to improve
fatigue scores in patients with IBD; however, there is significant heterogeneity associated
with the tools used to score fatigue levels [9,34,35]. The majority of participants (84%) felt
that exercise improves their energy levels. The inclusion of a fatigue score is an important
consideration for future studies examining the effects of exercise on disease management
in patients with IBD.

Finally, body image dissatisfaction was reported by two-thirds of survey respondents
and was associated with female gender and younger age (< 45 years). Patients felt that
engaging in regular physical activity could positively address the presence of body image
concerns. Previous studies in adolescents have shown a relationship with body image
dissatisfaction and lack of physical activity; however, this remains a poorly studied area
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despite its frequency in patients with chronic diseases [36–39]. In addition to a positive effect
on body image, the majority of participants felt that exercise has the additional benefits of
enhancing both physical wellness and psychological wellness (mood and anxiety). Further
studies are required to understand the complex relationship of body image dissatisfaction
and IBD.

4. Materials and Methods

The investigators designed a 19-question, two-page survey that takes 2–3 min to com-
plete based on previous surveys on exercise and physical activity in IBD [17,18,40–43]. The
survey includes novel questions on body image, willingness to receive personalised exer-
cise advice and willingness to participate in a physician-supervised exercise programme. A
multi-centre survey was carried out in Beaumont and Connolly Hospitals, Dublin, Ireland.
Surveys were collected over a three-month period between October and December 2021.

4.1. Ethical Considerations

All surveys were carried out anonymously with no identifiable patient data recorded.
The surveys were explained to the participants and time was allowed prior to completion
for participant questions. Approval was granted to carry out the survey by the respec-
tive Beaumont and Connolly Hospitals’ Audit and Quality Improvement Committees—
A2021/191/No. 91021. Surveys were collected in person from the IBD outpatient clinics,
gastroenterology inpatient wards and the infusion suites in both participating hospitals.

4.2. Participants

Patients aged 18 years or older with a diagnosis of IBD, independent of disease severity,
were considered as eligible to participate in the survey. All patients encountered on recruit-
ment days with a diagnosis of IBD were invited to participate. Patients were excluded if
they had a severe physical disability precluding exercise or significant intellectual disability,
existing language barriers, or visual impairments impeding their ability to carry out the
survey (Figure 4). Data were not collected on disease severity or specific IBD treatment as
part of this survey; however, patients on biologics were included from the infusion suites.
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4.3. Study Questionnaire

Eligible patients were asked to complete a single paper copy of an anonymous survey.
A total of 19 questions were included in the survey which was reviewed and approved by
three independent expert IBD consultants prior to dissemination. Questions were selected
following a review of the literature in this field.

Binary questions (yes or no), Likert scales and multi-choice options were included
in the survey. Basic demographic questions included disease type, age category, gender
and weight. Questions eliciting physical exercise habits and patient attitudes included
participation in regular exercise, exercise frequency (8-point Likert scale) and time spent
exercising per exercise day (minutes–hours).

A six-point Likert scale was used to assess patients’ attitude toward the importance
of exercise (0 being of minimal importance and 5 being very important). Novel binary
questions were included to explore patients’ attitudes toward the potential benefits of
exercise:

• Does exercise make you feel physically better?
• Does exercise lead to an improvement in fatigue?
• Does exercise improve your mood?
• Does exercise help to relieve anxiety?

Participants were asked if their exercise pattern was impacted upon post- IBD diagno-
sis and if they were interested in personalised exercise advice. Multi-answer questions were
included to establish patient-reported barriers to exercise and preferred type of physical
activity. Preference of exercise location was included which the investigators deemed
particularly significant given the ongoing COVID-19 pandemic. Finally, the presence of
body image concerns was addressed which included the effect of exercise on combating
body image issues (see supplementary data for a copy of the survey).

4.4. Statistical Analysis

Statistical analysis was carried out using Minitab17. A sample size calculation was not
carried out as this was part of a feasibility study. Descriptive statistics were reported as
mean and standard deviation for parametric continuous data, median and interquartile
range (IQR) for non-parametric continuous data, and percentages for categorical data.
Further, 2 × 2 Chi-squared tables were carried out as tests of association for categorical data
and Pearson’s correlation coefficient was used to perform correlation studies. Independent
sample t-tests or Mann–Whitney U tests (depending on the distribution of the data) were
carried out to examine differences between CD and UC patients and gender types. A p
value of < 0.05 denoted statistical significance.

5. Conclusions

This survey has informed the investigators that our patients with IBD are recep-
tive to personalised exercise advice and have demonstrated a promising enthusiasm to-
ward participating in a physician-supervised exercise programme. A pilot programme of
physician-supervised exercise in addition to standard care in patients with active IBD is
now underway in Beaumont Hospital, Dublin, to determine the impact on physical fitness,
disease activity and body composition (NCT05174754).

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/gidisord4040029/s1.
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