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Abstract
Introduction and Objective: Despite the known benefits of 
physical activity in the management of chronic diseases, the 
use of exercise as a treatment is relatively underemployed, 
with many patients reporting their disease to be a barrier. This 
study aimed to assess physical activity levels, attitudes, and 
barriers towards exercise in a cohort of patients with inflam-
matory bowel disease (IBD). In addition, this study aimed to 
assess possible relationships between physical well-being, 
psychological well-being, and sociodemographic factors. 
Methods: 306 patients >18 years with diagnosed IBD in Dune-
din, New Zealand, were approached to participate in this 
study. Participants who consented completed questionnaires 
regarding exercise preferences and attitudes, physical activi-
ty levels, and psychological well-being. Results: Seventy-sev-
en patients participated in the study (77/308 = 25%). Sixty-six 
percent of participants met physical activity guidelines and 
the median metabolic equivalent minutes/week of 1,027.5 
(505.5–2,339.5). Walking was the most preferred activity 

(30%) followed by water-based exercise (20%). Two-thirds of 
participants reported their disease limited the amount of 
physical activity undertaken. Common barriers to participat-
ing in physical activity included fatigue (34%) and abdominal 
pain (20%). Patients with active disease reported higher levels 
of barriers than those in remission (80 vs. 54%, p = 0.018). 
Higher physical activity levels were correlated with lower lev-
els of fatigue (p = 0.022–0.046). Conclusions: While patients 
with IBD in Dunedin, New Zealand, are physically active, re-
ducing real and perceived barriers is crucial to further in-
crease physical activity in patients with IBD who are in remis-
sion or with active disease. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

Inflammatory bowel diseases (IBD), which incorpo-
rate Crohn’s disease (CD), ulcerative colitis (UC), and in-
flammatory bowel disease-unclassified (IBD-U), are 
chronic, systemic, and undulating inflammatory condi-
tions affecting primarily the gastrointestinal tract of pa-
tients [1]. The global incidence of IBD has been rising 
steadily in recent years [2, 3], and a study conducted in 
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southern New Zealand by Coppell et al. [4] showed a peak 
incidence of IBD of 29.8/100,000 people. While the exact 
mechanism and cause of IBD are unknown, it is thought 
to incorporate 4 key elements: genetic predisposition, en-
vironmental triggers, abnormal immune response, and 
gut microbiome changes [1, 5].

Many patients with IBD suffer from significant fatigue 
[6], depression and anxiety [7], and a reduced health-re-
lated quality of life (HRQoL) [7] because of the impact the 
symptoms of the disease can have on their life. The level 
of their psychological well-being does not always corre-
late with the severity of their disease. For example, Alu-
zaite et al. [8] reported that while 83% of patients with 
active IBD experience fatigue, up to 44% of patients whose 
disease is in remission can also suffer from significant fa-
tigue. It is clear that just treating IBD with current medi-
cal management is ineffective at improving patient’s psy-
chological well-being, and this is directing researchers to 
investigate other options such as increasing physical ac-
tivity [9].

Physical activity is defined as any bodily movement 
produced by skeletal muscles resulting in energy expen-
diture [10]. Regular physical activity has been shown to 
significantly improve health in the general “healthy” pop-
ulation in numerous ways including decreasing blood 
pressure, body weight, and bone loss, as well as improving 
sleep quality and immune response [11]. Exercise is well 
known to improve psychological well-being, including 
reducing depression and anxiety levels, fatigue, and stress 
[12]. In patients with IBD, habitual exercise has been 
found to increase the time spent in remission [13], im-
prove gastrointestinal permeability [14], and improve 
HRQoL [15].

While the numerous health benefits from regular ex-
ercise are well known, the level of physical activity en-
gagement worldwide is poor, with only 50% of the gen-
eral population meeting the current physical activity 
guideline of 150 MET-mins/week [16, 17]. The majority 
of studies worldwide report that patients with IBD are 
also not meeting the recommended physical activity lev-
els [18–21], but the level of physical activity in patients 
with IBD in New Zealand is currently unknown.

Therefore, the primary objective of the study was to 
investigate current physical activity levels in a cohort of 
participants with IBD in Dunedin, New Zealand. Sec-
ondary objectives included assessing participants’ atti-
tudes and preference towards exercise and investigating 
any relationship between physical activity levels and 
quality of life, depression, anxiety, fatigue, and disease 
activity.

Materials and Methods

Participants
Potential participants were identified through the Dunedin 

Hospital gastroenterology outpatient clinics (Dunedin, New Zea-
land) or through the EpiSoft® database (Sydney, Australia) and 
approached via an invitation letter between May and August 2017 
as part of a study investigating compliance to a personalized exer-
cise programme [22]. Patients older than 18 years of age, with a 
documented diagnosis of IBD, whose disease was in remission or 
with mild-moderate activity were considered eligible for the study. 
Patients were excluded from the study if they had severe active 
IBD, were currently pregnant, had undergone surgery in the past 
month, or who had a physical disability or other medical condition 
that would limit their ability to participate in physical activity. A 
STROBE flow diagram for this study is shown in Figure 1.

Sociodemographic and Clinical Data Collection
Participants who consented were asked to complete several 

written questionnaires. Standard choice questions were used to as-
sess basic demographic information including age, gender, ethnic-
ity, weight and height (for body mass index [BMI] calculations), 
disease type (CD, UC, and IBD-U), time since diagnosis, previous 
surgical history, current medication use (including over-the-coun-
ter medication/supplements), and smoking status (current/never/
ex-smoker). Harvey-Bradshaw Index (HBI) for those with CD and 
the Simple Clinical Colitis Activity Index (SCCAI) for those with 
UC were used to assess disease activity levels. A HBI score of <5 
indicated remission in CD [23], and a SCCAI score of ≤3 indicated 
remission in UC [24]. Current laboratory blood results were taken 
at the time of questionnaire completion and included complete 
blood count, C-reactive protein (CRP), and ferritin levels. Faecal 
calprotectin (FC) levels were also assessed.

Study Questionnaires
The International Physical Activity Questionnaire (IPAQ)-

short form was used to assess participants’ level of physical activ-
ity [25]. It assesses the time spent participating in vigorous exer-
cise, moderate-intensity exercise, or walking, each for >10 min at 
a time, in the last 7 days. Scores for each category are measured as 
metabolic equivalent minutes/week (MET-min/week). Scores 
from the IPAQ can be grouped into 3 categories: low physical ac-
tivity (score <600 MET-mins/week), moderate physical activity 
(approximate score between 600 and 3,000 MET-mins/week), and 
high physical activity (approximate score >3,000 MET-mins/
week).

Exercise preferences and attitudes towards exercise were as-
sessed through a novel questionnaire designed by the authors, re-
quiring participants to rank chosen exercise types (such as walking 
and swimming) and identify any barriers to physical activity they 
had experienced. Depression and anxiety levels were assessed with 
the Hospital Anxiety and Depression Scale (HADS) [26]. The 
HADS contains 7 questions measuring anxiety levels and 7 ques-
tions assessing depression levels with each question scoring 0–3 
points. Total scores for anxiety and depression are therefore out of 
21 with higher scores indicating more severe levels.

Fatigue was assessed through both the Inflammatory Bowel 
Disease Fatigue Patient Self-Assessment Scale (IBD-F) and the 
Multidimensional Fatigue Inventory (MFI). The IBD-F is the first 
scale to be specifically designed for patients with IBD [27] and con-
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sists of 3 sections: the first section contains 5 questions and as-
sesses the frequency and severity of fatigue experienced, the second 
section composed of 30 questions and measures the impact of fa-
tigue on patients’ life, and the third one contains unscored open-
ended questions on possible factors influencing fatigue.

The MFI is the most widely used fatigue questionnaire in stud-
ies with IBD patients [6, 28]. It contains 20 questions that assess 5 
different subscales (physical fatigue, mental fatigue, general fa-
tigue, reduced activity, and reduced motivation) and provides de-
tails about impact and severity of the fatigue experienced. Each 
question asks the patient to determine how much they agree with 
the statement on a 1–5 Likert scale. Each dimension of the scale is 
used independently. Higher scores indicate higher levels of fatigue 
for both questionnaires.

HRQoL was assessed through the Inflammatory Bowel Disease 
Quality of Life Questionnaire (IBDQ) [29]. The IBDQ, which is the 
only specifically designed HRQoL questionnaire for IBD popula-
tions, consists of 32 questions. Higher scores represent better 
HRQoL. The IBDQ can be further subdivided into 4 dimensions: 
bowel symptoms, systemic symptoms, emotional well-being, and 
social functioning.

Ethical Consideration
Participants provided written consent to participate in this 

study. This study was approved by the Northern B Health and Dis-

ability Ethics Committee, New Zealand, Reference No. 17/NTB/44. 
The trial was registered on ANZCTR, No. ACTRN12617000526370, 
Universal Trial No. U1111-1192-2859.

Statistical Analysis
Statistical analyses were performed using SPSS (v. 24, IBM 

Corp., Armonk, NY, USA). Sample size was not calculated for this 
study as it was part of a small pilot study [22].

Continuous data are presented as mean ± SD unless otherwise 
stated. Pearson’s correlation coefficients were used to investigate 
correlations between physical activity, baseline demographics, and 
psychological well-being. Multiple linear regression was carried 
out including any variables associated with total physical activity 
levels (p > 0.10). All regression models were fitted after testing as-
sumptions were met for the variables involved. A two-sided p val-
ue of <0.05 was used to show statistically significant results.

Results

Baseline Demographics
A total of 308 patients were approached for inclusion 

in the current study. Of those, 77 patients consented to 

Assessed for eligibility (n = 728)

Invitations sent (n = 306)

Included in analysis (n = 77)

Crohnʹs disease (n = 46) Ulcerative colitis (n = 31)

Excluded (n = 422)
• Did not live in Dunedin (n = 131)
• Deceased (n = 82)
• No official diagnosis of IBD (n = 63)
• No contact details available (n = 96)
• Age less than 18 (n = 5)
• Ileostomy present (n = 35)
• Surgery within the last month (n = 10)

Excluded (n = 224)
• Did not respond (n = 96)
• Declined to participate (n = 128)
• IBD diagnosis unclear (n = 5)

Fig. 1. STROBE flow diagram of the study. 
IBD, inflammatory bowel disease.
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participate (Fig. 1). Sociodemographic data of those who 
consented to participate in the study are included in Ta-
ble 1.

Fifty-three percent of participants were female. The 
majority (90%) were of New Zealand European ethnicity, 
and the mean age was 45.5 ±16.4 years. Just over half of 
participants had CD (60%), the mean time since diagno-
sis was on average 15 years, and 51% of all participants 
had disease in remission (Table 1).

Physical Activity Levels
Sixty-six percent of participants met physical activity 

guidelines of 5, 30-min moderate-intensity exercise ses-
sions a week. Half of the participants were in the moder-
ate physical activity category, and the mean total MET-
mins/week was 1,613.0 (95% CI: 1,221.9–2,004.1) (Ta-
ble 1). Patients with CD participated in on average 834.9 
MET-mins more physical activity per week than pa-
tients with UC (95% CI: 140.4–1,529.3; p = 0.019). There 
was no difference in physical activity between patients 
with active disease and disease in remission (mean dif-
ference −329.3; 95% CI: −1,125.0 to 466.2; p = 0.412) 
(Fig. 2).

For patients with CD, in univariate analysis, higher 
levels of vigorous physical activity were associated with 
lower fatigue (IBD-F section 1: r = −0.306, p = 0.043; 
MFI-physical: r = −0.376, p = 0.012) and higher HRQoL 
(IBDQ-bowel: r = 0.322, p = 0.035; IBDQ-systemic: r = 
0.380, p = 0.012). Males were more likely to participate 
in higher levels of vigorous physical activity than fe-
males, a difference of 548.9 MET-mins (95% CI: 91.1–
1,006.7; p = 0.020) (see online suppl. Table 1; see www.
karger.com/doi/10.1159/000511212 for all online suppl. 
material).

For patients with UC, in univariate analysis, lower 
total physical activity levels were associated with higher 
CRP levels (r = −0.399, p = 0.029) and lower HRQoL  
(r = −0.407, p = 0.023). There were no other variables 
correlated with physical activity levels in patients with 
UC. Full univariate analysis is available in online suppl. 
Table 2.

For CD patients, the multiple regression model did not 
significantly predict IPAQ total physical activity scores 
(F[5, 28] = 1.632, p = 0.184) and explained 9% of the vari-
ance in HRQoL scores. No variables included in the re-
gression were independently associated with IPAQ total 
physical activity scores (Table 2).

In patients with UC, the multiple regression model sta-
tistically significantly predicted IPAQ total physical ac-
tivity scores (F[2, 27] = 7.024, p = 0.003), with the model 

explaining 30% of the variance in physical activity. Both 
CRP levels and IBDQ-B score were independently associ-
ated with IPAQ total scores, p = 0.013 and p = 0.008, re-
spectively. Regression coefficients and standard errors for 
both CD and UC can be found in Table 2.

Attitudes and Preferences to Exercise
Sixty-six percent of participants reported that their 

IBD has limited the amount of physical activity that they 
could participate in at some point. Patients with active 
disease reported higher levels of barriers when compared 

Table 1. Baseline participant characteristics by disease type

Variable Crohn’s 
disease 
(n = 46)

Ulcerative 
colitis 
(n = 31)

Overall 
(n = 77)

Gender, n (%)
Male 23 (50) 13 (42) 36 (47)
Female 23 (50) 18 (58) 41 (53)

Age, years 44.0±15.2 47.7±18.1 45.5±16.4
Ethnicity, n (%)

New Zealand European 41 (89) 28 (90) 69 (90)
Māori 1 (2) 1 (3) 2 (3)
Others 4 (9) 2 (7) 6 (8)

Time since diagnosis, years 14.4±13.3 16.7±13.5 15.4±13.3
BMI, kg/m2 27.1±4.7 29.7±8.7 28.2±6.7
Currently on medication, n (%) 39 (85) 23 (74) 62 (81)
Current medications, n (%)

Aminosalicylates 12 (26) 19 (61) 31 (40)
Biologic therapy 10 (22) 3 (10) 13 (17)
Immunomodulators 23 (50) 5 (16) 28 (36)
Corticosteroids 2 (4) 2 (7) 4 (5)

Disease activity, mean ± SD
HBI 4.3±3.3
SCCAI 3.8±2.6

Patients in remission, n (%) 24 (53) 17 (55) 41 (53)
Previous surgery, n (%) 25 (56) 0 26 (34)
Family with IBD, n (%) 12 (26) 11 (36) 23 (30)
Following a specific diet, n (%) 8 (17) 12 (39) 20 (26)
Taking supplements, n (%) 13 (28) 11 (36) 24 (31)
Ferritin, µg/L 126±142 121±150 111±120
CRP, mg/L 5±8 4±8 4±6
FC, µg/g 286±425 281±384 291±402
Physical activity level, IPAQ categories, n (%)

Low 14 (30) 11 (36) 25 (33)
Moderate 21 (46) 19 (61) 40 (52)
High 11 (24) 1 (3) 12 (16)

Data are presented as mean ± SD, unless otherwise stated. BMI, 
body mass index; HBI, Harvey-Bradshaw Index; SCCAI, Simple Clin-
ical Colitis Activity Index; CRP, C-reactive protein; FC, faecal calpro-
tectin; MET-mins/week, metabolic equivalent minutes per week; 
IPAQ, International Physical Activity Questionnaire.
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to patients with disease in remission (80 vs. 54%, p = 
0.018). Fatigue was the most common barrier reported 
(34%), followed by abdominal pain (20%) and trouble 
controlling bowels (13%) (Fig. 3). Participants who felt 

that their IBD affected their ability to exercise were more 
likely to have higher fatigue levels (mean difference 3.0; 
95% CI: 1.1–4.9; p = 0.003) and worse HRQoL across  
all subsets (IBDQ-total mean difference −19.6; 95%  

Table 2. Multiple linear regression model for physical activity levels (IPAQ – total category) for both Crohn’s disease and ulcerative 
colitis participants

Crohn’s disease (n = 43) Ulcerative colitis (n = 30)

B SEB β t p value B SEB β t p value

Constant 2,988.8 1,900.6 1.573 0.127 4,427.4 1,031.6 4.292 <0.0005
FC 1.033 0.608 0.285 0.1697 0.101
HADS-D −44.111 78.9 −0.108 −0.559 0.580
MFI-P −55.031 100.92 −0.152 −0.545 −0.590
MFI-RA −61.471 90.64 −0.179 −0.678 0.503
IBDQ-systemic −5.564 56.011 −0.021 −0.099 0.922
IBDQ-bowel −49.835 17.253 −0.453 −2.888 0.008
CRP −148.13 55.549 −0.418 −2,667 0.013

Physical activity is measured as MET-mins/week. IPAQ, International Physical Activity Questionnaire; CRP, C-reactive protein; FC, 
faecal calprotectin; HADS, Hospital Anxiety and Depression Scale; IBDQ, Inflammatory Bowel Disease Quality of Life Questionnaire; 
MFI, Multidimensional Fatigue Inventory; MET-mins/week, metabolic equivalent minutes per week.

7,000

6,000

5,000

4,000

M
ET

-m
in

/w
ee

k

3,000

2,000

1,000

Walking Moderate
IPAQ categories

Vigorous Total

0

Disease type
■ Crohnʹs disease
■ UIcerative colitis

Physical activity levels at baseline

Fig. 2. Physical activity levels of participants (IPAQ categories). IPAQ, International Physical Activity Question-
naire; IBD, inflammatory bowel disease; MET-mins/week, metabolic equivalent minutes per week.



Fagan/Osborne/SchultzInflamm Intest Dis 2021;6:61–6966
DOI: 10.1159/000511212

CI: −31.2 to −7.9; p = 0.004). The most preferred type of 
physical activity was walking (30%), followed by water-
based exercise (20%) and bodyweight exercises/high-in-
tensity interval training (13%) (Fig. 4).

Discussion

This study investigated the current physical activity 
levels of patients with IBD in Dunedin, New Zealand, and 
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further assessed their attitudes and preferences towards 
exercise. While there is growing knowledge of exercise 
habits of patients with IBD worldwide, to our knowledge, 
this study is the first of its kind to be undertaken in New 
Zealand. Participants’ characteristics in this study 
matched those of previous studies in New Zealand inves-
tigating incidence rates of IBD, indicating a reasonably 
representative group of patients involved [3, 4].

Exercise Participation
Two-thirds of participants in this study met current 

international guidelines on physical activity [17]. Despite 
their illness and perceived barriers, participants in this 
study were more physically active compared to the gen-
eral population worldwide [16]. While WHO recom-
mend 150 min of moderate physical activity a week at a 
minimum, for additional health benefits, they also rec-
ommend increasing their moderate-intensity aerobic 
physical activity to 300 min per week [17]. In addition, 
there are no specific IBD guidelines of levels of participa-
tion in physical activity but significant benefits of exercise 
are known in patients with IBD [13]. Therefore, even if 
patients with IBD are meeting minimum physical activity 
levels, clinicians could aim to encourage patients to in-
crease activity levels to achieve further potential health 
benefits. This study was a separate analysis of a physical 
activity intervention study, and therefore it is expected 
that the majority of participants would be physically ac-
tive. This phenomenon was also documented by Loudon 
et al. [30], who showed subjects who volunteer for an ex-
ercise study are often more motivated to participate in 
physical activity than those who choose not to. Therefore, 
the high level of physical activity in this cohort of patients 
with IBD is to be anticipated but may limit its generaliz-
ability to the wider IBD population.

Although expected, this high level of physical activity 
contradicts previous literature which indicated patients 
with IBD participate in less physical activity than the gen-
eral population worldwide [19, 20]. Interestingly, studies 
employing written questionnaires have found similarly 
unexpectedly high levels of physical activity in patients 
with IBD [18, 21]. The IPAQ-short form has reported 
good reliability [25], but it is also reported to over-esti-
mate physical activity levels by up to 173% when com-
pared with an accelerometer [31]. A plausible reason for 
this discrepancy relates to each participant using their 
own interpretation of what constituted moderate or vig-
orous physical activity, even when further information 
was provided, to answer the IPAQ, thus creating a differ-
ence between the reported and actual level of physical ac-

tivity. Therefore, further studies may need to employ 
both accelerometers and self-reported questionnaires to 
fully assess physical activity levels of patients with IBD.

To further investigate what factors may influence 
physical activity, we investigated the correlation between 
physical activity levels and physical and psychological 
well-being. For patients with UC, physical activity levels 
were independently correlated with HRQoL scores. This 
aligns with previous research highlighting this relation-
ship [32]. As previously shown in New Zealand [8], in 
patients with CD, higher fatigue levels were clearly cor-
related with lower levels of physical activity, similar to 
previous studies [8, 18]. When investigating disease activ-
ity parameters, only CRP was independently correlated 
with physical activity levels in patients with UC.

Physical Activity Attitudes and Barriers
The majority of participants in this current study re-

ported that they felt that their IBD had limited the amount 
of exercise they can partake in. Other research has report-
ed similar results, indicating that IBD affects perception 
around exercise capacity and fitness [18, 21]. Common 
reasons for the limitation in exercise mentioned in previ-
ous studies – fatigue, abdominal pain, and trouble con-
trolling bowels – were prominent for our study partici-
pants [18, 21]. In addition, it is unclear if the levels of 
reported barriers described here are still evident in pa-
tients with IBD who are not as physically active. Further 
studies could be employed to investigate this and should 
aim to ensure a cohort of patients with a broad range of 
physical activity levels is recruited.

Overall, participants with IBD indicated a preference 
towards low-impact types of exercise, such as walking, as 
opposed to high-impact types, such as running or playing 
sports. This result aligns with previous research [18, 21]. 
One reason for this may relate to a known extra-intestinal 
manifestation of IBD – joint arthralgia. Joint arthralgia 
can make high-impact activities considerably painful and 
was shown to be a significant barrier to exercise in this 
study (Fig.  2). Interestingly, participants who felt that 
their disease activity impacted their ability to exercise had 
higher levels of fatigue and worse HRQoL than those who 
did not feel their disease affected their ability to exercise. 
This may reflect an interplay between physical activity 
levels, disease barriers, and psychological well-being in 
patients with IBD which could be further explored.

Unexpectedly, there was a lack of correlation between 
reported barriers and participation levels in physical ac-
tivity. Even patients who are more physically active than 
the expected general population experience high per-
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ceived levels of barriers to exercise. Furthermore, a high-
er proportion of patients with active disease reported that 
their IBD limited their ability to exercise when compared 
to those with disease in remission. However, there was no 
difference in physical activity participation between the 2 
disease severity levels.

In part, this could relate to patients’ self-efficacy re-
garding participation in physical activity. Perhaps pa-
tients with active disease have lower self-efficacy in rela-
tion to participation in physical activity than those with 
disease in remission. Indeed, researchers have illustrated 
that participants with low self-efficacy often have higher 
perceived barriers to exercise [33]. This itself may result 
in a thought pattern that they are not capable of partici-
pating in high levels of exercise due to their level of active 
disease and symptoms associated with this, even though 
they are participating in as much physical activity as those 
in remission [34]. Indeed, this relationship has been pre-
viously reported by Tew et al. [18] who also noted that 
with increasing disease activity levels, patients’ barriers to 
exercise also increased. Therefore, improving disease ac-
tivity will have a significant benefit on patient perception 
of exercise capacity and reduce barriers to physical activ-
ity, thereby allowing participants to engage in more phys-
ical activity.

Conclusions

This study indicated that this cohort of patients with 
IBD in New Zealand participated in higher levels of phys-
ical activity than the general population and other IBD 
populations around the globe, but still experience simi-
larly high levels of barriers to physical activity. In addi-
tion, patients with active disease show a clear dissociation 
between perceived ability to exercise and actual ability to 
exercise in this cohort. This study adds further evidence 
of the relationship between physical activity levels and 
fatigue in patients with IBD. This shows that future stud-
ies should be focussing on physical activity as a way of 

improving the well-being of patients with IBD – espe-
cially fatigue, anxiety, and depression. As a clinician, even 
when engaging with patients who are physically active, 
our job should be to congratulate, reassure, and reinforce 
activity levels while also supporting patients to continue 
to overcome barriers and encourage them to maintain, if 
not increase, their level of physical activity.
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