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systemic symptoms, such as anxiety, depression, fatigue, sleep 

disturbances, and pain, are also common in adults with IBD.4 

The quality of life (QOL) of those with IBD is lowered due to 

the GI and systemic symptoms, as well as due to the extraint-

estinal manifestations.5,6 Although, many advanced medical 

and surgical therapies are available to manage IBD, adults 

with IBD may look for other adjuvant options to manage their 

symptoms and improve their QOL. Physical activity (PA) is 

one such alternative intervention.7 Exercise is an equivalent 

term used in the literature for PA, however it refers to more 

structured and repetitive activities.8

Alterations in the intestinal immune system act as a trigger 

for IBD inflammation.9 The anti-inflammatory benefits of ex-

ercise are well documented and are related to the control of 

pro-inflammatory cytokines in the intestinal system. In healthy 

individuals, the immune system of the intestine is in a state of 
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Adults with inflammatory bowel disease (IBD) search for self-management strategies to manage their symptoms and improve 
their quality of life (QOL). Physical activity (PA) is one of the self-management strategies widely adopted by adults with IBD. 
This integrative review aimed to synthesize the evidence on health outcomes of PA in adults with IBD as well as to identify the 
barriers to engaging in PA. Using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA), pub-
lished literature was searched to identify the articles that addressed PA in adults with IBD. Twenty-eight articles met the inclu-
sion criteria. Many of the reviewed studies used the terms of PA and exercise interchangeably. Walking was the most common 
PA reported in the studies. The findings from the majority of the reviewed studies supported the benefits of moderate-intensity 
exercise/PA among adults with IBD. The reviewed studies noted the following positive health outcomes of PA: improvement 
in QOL, mental health, sleep quality, gastrointestinal symptoms, fatigue and cardiorespiratory fitness. More importantly, par-
ticipation in PA reduced the risk for development of IBD and the risk for future active disease. The findings from the reviewed 
studies highlighted the following barriers to engage in PA: fatigue, joint pain, abdominal pain, bowel urgency, active disease and 
depression. (Intest Res 2022;20:43-52)
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REVIEW

INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic illness com-

prised of 2 forms of disorders: Crohn’s disease (CD) and ulcer-

ative colitis (UC).1 The incidence rate of IBD is increasing 

worldwide, including developing countries where IBD was 

previously considered a rare disorder.2 Adults with IBD pres-

ent with many disturbing gastrointestinal (GI) symptoms, 

such as diarrhea, abdominal pain, bowel urgency, rectal 

bleeding, and extraintestinal manifestations.3 Additionally, 
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equilibrium between pro- and anti-inflammatory mechanisms. 

However, disturbances in this equilibrium lead to the activa-

tion of the intestinal immune system and subsequent inflam-

mation in IBD.9 Animal model studies show that moderate ex-

ercise downregulates cytokines, such as interleukin-1 (IL-1) 

and tumor necrosis factor (TNF)-α, which reduce inflamma-

tion, suggesting a beneficial influence of exercise on IBD in-

flammation.9-11 Additionally, the anti-inflammatory effects of 

exercise are related to the release of myokines from the mus-

cles, such as IL-6, IL-10, and IL-1ra. These myokines inhibit 

TNF-α production, which reduces intestinal inflammation.10-12 

While reviews have been published on the benefits of PA for 

adults with IBD, reviews had mixed results and many reviews 

included older studies. Furthermore, many studies did not in-

clude barriers to engaging in PA/exercise among adults with 

IBD. Therefore, the aim of this review was to synthesize the lit-

erature on PA in adults with IBD with a focus on health out-

comes of PA in adults with IBD as well as to identify the barri-

ers to engage in PA by those with IBD.

METHODS

We conducted an integrative literature review from Septem-

ber 2019 to March 2020 to identify published articles that ad-

dressed PA/exercise in adults with IBD. The authors followed 

the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) as a framework to guide the litera-

ture search.13 We searched the electronic databases of PubMed, 

CINAHL, Embase, Cochrane Controlled Trials Registry and 

Clinical Trials.Gov to identify the articles. The following key-

words were used: “inflammatory bowel disease, Crohn’s dis-

ease, ulcerative colitis, physical activity, exercise, health out-

comes, barriers, aerobic exercise, and resistance training.” The 

authors customized the keywords based on the requirements 

of each database. Additionally, the first author conducted a 

manual search of the selected studies to identify additional 

studies. The inclusion criteria of the studies were: (1) random-

ized and non-randomized studies, including cross-sectional 

studies that addressed exercise or PA; (2) studies published 

from 2007 to 2020; and (3) studies in English focused on 

adults ( > 18 years) with IBD. The exclusion criteria were: (1) 

studies with pediatric population; (2) studies in other languag-

es; and (3) reviews and conference abstracts. The PRISMA dia-

gram (Fig. 1) illustrates the search process and the final selec-

tion of studies.

RESULTS

1. Characteristics of the Studies
A total of 28 eligible studies were included for review. Of these, 

only 4 were randomized controlled trials; the rest were cross-

sectional, prospective, descriptive, and case control studies. 

The study settings varied including Asia, Australia, Europe, 

and North America with a total sample of 8,168 adults. There 

were 15 studies with sample sizes of more than 100.14-28 For 

other details about the studies, including the author(s), year, 

study type, methods, and main findings, refer to Supplemen-

tary Table 1. 

2. Physical Activity Approaches
Although exercise is a subset of PA,8 many of the reviewed 

studies used these terms interchangeably. Twelve of the stud-

ies measured PA using self-report questionnaires. Of these 

studies, most used standardized tools, such as the Godin Lei-

sure Time Questionnaire (GLTQ)16,19,22,29 and the International 

Physical Activity Questionnaire (IPAQ).27,28,30,31 Various tools 

were used in the remaining studies. Details of PA measure-

ment and characteristics were listed in Table 1. 

Besides self-report, several researchers directly supervised 

312 Records searched
240 Duplicate records 

removed

7,259 Records identified 
through database searching

72 Records after 
duplicates were removed

42 Full-text articles 
assessed for eligibility

28 Studies included in this
literature review

30 Records excluded after titles/ 
abstracts were screened

14 Full-text articles excluded, with 
     rationales
   10 Reviews
     1 Systematic review
    � 3 Studies with mixed population  

    (pediatric & adults)

5 Additional records identified 
through other sources
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Fig. 1. PRISMA (Preferred Reporting Items for Systematic Re-
views and Meta-Analyses) diagram.
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Table 1.  Summary of Physical Activity Characteristics

Author (year) PA characteristics

Artom et al. (2017)14 64% participated in aerobic exercise >30 min/wk.

Aluzaite et al. (2019)15 ↑PA associated with lower fatigue and ↑  sitting worsened fatigue.

Cabalzar et al. (2019)37 Participants with CD engaged in similar PA (sitting, standing, and walking) compared to controls; adults with CD
were lying down more often compared to controls.

Chae et al. (2016)16 Most of the participants engaged in mild form of exercise. 80% of participants were eager to receive more
information on PA. 28% preferred to exercise at home, 22% at local fitness center, and 38% did not have a 
preference.

Chan et al. (2014)17 32% were exercising daily; walking, running/jogging and gym exercises were the common types of exercises 
reported.

Cronin et al. (2019)32 Subjects in the exercise group participated in a combination of moderate intensity aerobic and resistance 
exercise program ×8 weeks under the supervision of a gym instructor.

Crumbock et al. (2008)30 The majority of the participants (52.9%) were engaged in high levels of PA.

DeFilippis et al. (2015)18 186 Participants were regularly engaged in exercise, and 51% were involved in moderate intensity exercise.

Gatt et al. (2019)19 ↓Exercise scores in both CD and UC after IBD diagnosis (P =0.002).

Hlavaty et al. (2013)20 Infrequent PA (<2 sporting activities per week) in childhood was associated with↑ the risk of CD and UC.

Holik et al. (2019)21 Almost equal number of participants were engaged in low (n=109; 30-minute walk), and moderate (n=111; 
bicycle ride and gardening) PA daily; only 23 subjects participated in intensive PA (hard manual work, sports) 
daily.

Jones et al. (2015)22 48% of participants with CD in remission and 57% of participants with active CD had PA scores<median (median
GLTA score of 28 for participants with CD); 47% of participants in UC remission and 58% participants with 
active UC had PA scores <median (median GLTA score of 34 for participants with UC).

Khalili et al. (2013)23 Walking was the most common PA engaged by participants.

Klare et al. (2015)33 Supervised moderate intensity running 3 times/wk ×10 weeks.

Lykouras et al. (2017)34 Evaluated the cardiopulmonary measurements between active and inactive IBD.

Mack et al. (2010)24 Walking, gardening, swimming, and bicycling were the most commonly reported PAs.

McNelly et al. (2016)40         Patients were instructed to increase PA to >30% based on a personalized goal and to document the details of 
their achievements in a diary.

Nathan et al. (2013)29 Participants were primarily engaged in low intensity exercise.
Participants engaged in walking, running, swimming, cycling, karate, and yoga.

Ng et al. (2015)25 Case control study where exercise was explored as an environmental factor. Daily exercise lowered the risk of 
development of CD.

Ng et al. (2007)31  Exercise was provided as an intervention; the intervention group completed low intensity walking (unsupervised) 
×30 minutes’ ×3 times/wk for 3 months.

de Souza Tajiri et al. (2014)26 Offered progressive quadriceps resistance training 2 times/wk ×8 weeks.

Taylor et al. (2018)27 Participants engaged in MVPA (>150 min/wk,) and↑walking (>60 min/wk).

Tew et al. (2016)28 Walking was the most common PA reported.

Tew et al. (2019)36 Supervised HIIT and MICT were provided to participants using the leg cycle for 12 weeks.

van Langenberg and Gibson (2014)41 Participants were checked about initiation of regular exercise in a follow-up assessment.

van Langenberg et al. (2015)38 Each participant (CD) wore an accelerometer around the waist for 24 hr/day (including sleep but excluding 
bathing, swimming, and showering) for 7 consecutive days to measure PA.

Wiestler et al. (2019)39 Each participant wore a biaxial accelerometer around the upper arm for 24 hr/day (including sleep but excluding
swimming and showering) for 7 consecutive days to measure PA.

Zaltman et al. (2013)35 Body composition, muscle strength, and lower extremity functional performance was assessed.

PA, physical activity; CD, Crohn’s disease; UC, ulcerative colitis; IBD, inflammatory bowel disease; GLTA, Godin leisure time activity index; MVPA, moderate 
to vigorous physical activity; HIIT, high-intensity interval training; MICT, moderate-intensity continuous training; ↑ , increased; ↓ , decreased.	
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the exercise activities of the participants. The supervised exer-

cise activities were as follows: combined aerobic and resis-

tance training under the supervision of a gym instructor;32 a 

supervised running program;33 progressive resistance training, 

which consisted of quadriceps training through leg extensions 

on a weight machine;26 a cardiopulmonary exercise test;34 

evaluation of muscle strength (handgrip and quadriceps strength) 

using a dynamometer; the sit up test (ability to rise from a 

chair); and the gait speed test (walking velocity with a trainer) 

using a digital chronometer.35 Additionally, high-intensity in-

terval training (HIIT) and moderate-intensity continuous 

training (MICT) were also provided to adults with IBD using a 

leg cycle ergometer.36 

 Other studies (n = 4) measured PA objectively but in an un-

supervised manner. For example, one study measured a group 

of participants engaged in walking by having them wear pe-

dometers.31 In addition, 3 studies measured PA using acceler-

ometers.37-39 

Exercise advice with the help of a PA trainer was also docu-

mented in the literature. For example, one study40 focused on 

exercise advice as an intervention for adults with IBD. Each 

participant met with the researchers and a PA trainer for 15 

minutes in week 1; advice was given to the participants on 

how to increase their PA by over 30% based on their personal-

ized goals and instructions given to participants to track their 

PA goals and achievements in a diary.40

   

3. Types of Physical Activity
The majority of the reviewed studies supported the benefits of 

systematic moderate-intensity exercise among adults with 

IBD.18,27,32-34 However, 2 studies mentioned benefits from low-

intensity physical activities.29,31 In addition, a pilot study sup-

ported the feasibility and acceptability of high-intensity and 

moderate-intensity training.36 In one study, the majority of the 

participants (52.9%) were engaged in high levels of PA.30 The 

results of the other studies were inconclusive or did not mea-

sure the preferred intensity of PA due to their cross-sectional 

nature.

Walking was the most common type of PA reported;17,23,24,28,29,31 

followed by running.17,23,28,33 Adults with IBD also participated 

in other physical activities, such as swimming, cycling, yoga, 

gardening/yardwork, home-based exercises, jogging, tennis, 

and gym exercise classes.23,24,28,29 The exercise advice in one 

study recommended swimming, walking, and simple gym 

routines for less active individuals and active individuals were 

instructed to extend their activities, such as training for a 5–10 

km run.40 Two of the reviewed studies26,36 provided resistance 

training to participants and one study offered a combination 

of aerobic and resistance training.32 

4. Health Outcomes of Physical Activity
Adults with IBD reported improvements in their physical and 

mental health outcomes, as well as better management of IBD 

symptoms, after initiating exercise. Majority of the reviewed 

studies25-27,30,32,33,36,37,39,40 measured QOL using Inflammatory 

Bowel Disease Questionnaire (IBDQ). This is a validated in-

strument to measure disease specific QOL among adults with 

IBD. In addition to IBDQ, 2 studies included EuroQOL to mea-

sure QOL,36,40 and 2 other studies measured QOL using Short 

Form 36 (SF-36) scale.27,37 A direct positive relationship be-

tween QOL scores and exercise were reported in many stud-

ies; One study noted significant differences in the QOL scores 

between the exercise and non-exercise groups (P < 0.05).31 An-

other study reported a positive correlation between QOL 

scores and PA which was measured using an accelerometer 

(P = 0.03).39 Similar results were reported after progressive re-

sistance training in 148 women with IBD; the QOL scores sig-

nificantly improved (P = 0.0001) after an 8-week training peri-

od.26 Improved mean QOL scores was noted among partici-

pants who engaged in MICT.36 Similar results were also ob-

served among adults with CD, where physically active adults 

with CD reported greater QOL (P = 0.022).30 In a cross-section-

al survey, 79.4% of participants (n = 158) reported higher QOL 

after initiating exercise.19 Meanwhile, the findings of another 

cross-sectional analysis revealed higher QOL with higher 

moderate to vigorous PA ( > 150 min/wk; P < 0.001) and in-

creased walking ( > 60 min/wk; P < 0.01).27 Conversely, QOL 

scores did not differ between the exercise and control groups 

in a randomized control trial designed to measure the influ-

ence of a 10 week PA program in adults with IBD.33 However, a 

significant improvement (P = 0.023) in the QOL social sub-

scores was noted, which suggested that exercise can promote 

QOL through improvements in social well-being.33 Details of 

QOL results are summarized in Table 2. 

PA influenced mental health outcomes and other IBD 

symptoms. Two studies noted that exercise led to improve-

ments in mood.29,36 Significant differences in stress scores be-

tween the exercise and control groups (P < 0.05) were report-

ed in one study with reduced stress scores among the partici-

pants of the exercise group.31 Other additional benefits of PA 

included improved energy and sleep quality, fewer GI symp-

toms, and weight control.17,19,29,36
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Besides the improvement of physical, mental, and IBD 

symptoms, PA has been found to help reduce fatigue among 

adults with IBD. A longitudinal assessment of 86 adults with 

CD identified regular exercise as a modifiable behavior to re-

duce physical and cognitive fatigue among participants.41 Fa-

tigue scores were significantly lower in those who received ex-

ercise advice compared to those who received an exercise 

placebo (P = 0.03).40 Another study tested 2 forms (HIIT and 

MICT) of exercise among adults with CD.36 Fatigue scores 

were reduced in both groups, and the control group com-

pared to baseline, but this did not differ among the groups.36 

Two cross-sectional analyses found that higher levels of PA 

were associated with lower fatigue levels.14,15 Specifically, par-

ticipants who engaged in exercise for less than 30 minutes in a 

week experienced higher levels of fatigue (P = 0.01).14 The 

summary of the results on fatigue are detailed in Table 3.

A few studies have reported the influence of PA on the car-

diorespiratory fitness and body composition of adults with 

IBD. The cardiorespiratory fitness was measured using VO2 

max (maximum oxygen uptake). Improved cardiorespiratory 

fitness (P = 0.03) was observed among participants who en-

gaged in moderate-intensity aerobic and resistance exercise 

programs for 8 weeks.32 Participants of both HIIT, and MICT 

reported increased VO2 max after their sessions.36 Interesting-

ly, no statistically significant VO2 max results were noted be-

tween adults with active and inactive IBD.34 Results of another 

study found significant changes in body composition parame-

ters (reduction in percentage of total body fat, P = 0.022 and 

increased lean tissue mass, P = 0.003) among exercise pro-

gram participants compared to the control group;32 these re-

sults also support exercise as an inexpensive intervention to 

manage IBD-related sarcopenia and obesity-related metabol-

ic disorders.32 

Many studies have highlighted the association between PA 

and the risk of developing IBD. The Nurse’s Health Study II 

data were evaluated to identify the association between exer-

cise and the risk of developing IBD.23 The PA data were collect-

ed every 2 to 4 years longitudinally in this cohort. PA was asso-

ciated with a lower risk of developing CD.23 The risk of devel-

oping CD reduced by 44% in women who did 9 hours of walk-

ing per week at an average pace. No association was noted be-

tween the risk of UC and PA.23 The first population-based 

Table 2. Summary of Study Results on QOL

Author (year) Study type QOL

Ng et al. (2007)31 Pilot RCT ↑QOL (P <0.05)

Wiestler et al. (2019)39 Cross-sectional study +Correlation between PA&QOL (P =0.03)

de Souza Tajiri et al. (2014)26 Pilot study ↑QOL (P <0.0001)

Tew et al. (2019)36 Pilot RCT ↑QOL mean scores in the MICT group; statistical significance was not assessed.

Crumbock et al. (2008)30 Pilot cross-sectional study + Correlation between PA and QOL (P =0.02)

Taylor et al. (2018)27 Cross-sectional study ↑QOL with↑moderate to vigorous PA (>150 min/wk, P <0.001) and↑walking (>60 min/wk,
P <0.01)

Klare et al. (2015)33 RCT ↑QOL social sub-scores (P =0.023)

QOL, quality of life; RCT, randomized control trial; PA, physical activity; MICT, moderate intensity continuous training; ↑ , increased; +, positive.

Table 3. Summary of Study Results on Fatigue

Author (year) Study type Fatigue

van Langenberg and Gibson (2014)41 Longitudinal assessment ↓Physical fatigue in those who started an exercise program (P =0.04).

McNelly et al. (2016)40 Pilot RCT ↓Fatigue scores in those who received exercise advice (P =0.03).

Tew et al. (2019)36 Pilot RCT ↓ ��In fatigue scores in the HIIT, MICT and control groups; statistical significance was 
not assessed.

Artom et al. (2017)14 Cross-sectional study ↑ �Levels of fatigue in those who engaged in <30 minutes of aerobic exercise per 
week (P =0.01).

Aluzaite et al. (2019)15 Cross-sectional study Physical (P =0.04) and mental (P =0.006) fatigue lowered with↑PA.

RCT, randomized control trial; HIIT, high-intensity interval training; MICT, moderate intensity continuous training; PA, physical activity; ↑ , increased; ↓ , 
decreased.
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study of IBD risk factors in Asia-Pacific highlighted the protec-

tive effect of daily exercise in lowering the risk of developing 

CD in Asian adults with IBD.25 Meanwhile, a Slovakian case 

control study reported that infrequent physical activities in 

childhood increased the risk of IBD.20 In a longitudinal assess-

ment, higher levels of exercise were significantly associated 

with reduced risk of active CD in adults with CD in remission 

(P = 0.02).22 Additionally, 41.3% of adults with IBD (n = 158) in 

a cross-sectional survey (IBD diagnosed within the prior 18 

months) reported that exercise helped to reduce their relapse 

rate.19 Summary of the results are included in Table 4.

No definite conclusions of differences could be drawn on 

the health outcomes between supervised and unsupervised 

PA. For those studies which provided supervised PA,26,31-36,40 

improvement in QOL was noted in some studies,26,31,33,36 re-

duced fatigue scores were noted in 2 studies,36,40 decreased to-

tal body fat, increased total lean tissue mass, and increased 

VO2 max in one of the studies.32 No difference in exercise mea-

surements were noted between participants with active IBD 

and inactive IBD in one supervised study;34 and reduced lower 

limb performance and muscle strength were noted for adults 

with UC in another supervised study.35 Similar findings were 

echoed in the reviewed studies which assessed PA without su-

pervision. Improved QOL were observed in 2 of the stud-

ies;31-39 no difference in QOL was noted in another study;37 and 

lastly PA parameters were impaired among adults with CD.38 

5. �Barriers to Performing Physical Activity Among 
Adults with IBD

Adults with IBD reported several barriers to engaging in PA. 

The most commonly reported barriers associated with lower 

PA/exercise were fatigue, joint pain, abdominal pain, bowel 

urgency, longer duration of disease, disease flare ups, and low 

vitamin D3 levels.17,18,28,38 Depression and disease activity were 

negatively associated with PA in adults with CD (P < 0.01), 

whereas depression and age were negatively associated with 

PA in adults with UC (P < 0.01).28 In a study of 918 participants, 

80% reported that they had to stop exercise for some period or 

permanently due to IBD diagnosis.17

Analyses of the data from the research reports yielded mixed 

results regarding engagement in PA by adults with IBD. The 

results of 3 studies noted a lack of participation in exercise 

based on recommended guidelines.16,24,28 Meanwhile, another 

study reported impaired PA parameters in adults with CD 

compared to healthy controls (P < 0.01).38 Adults with CD pre-

ferred to spend their time carrying out light or sedentary activ-

ities as opposed to the recommended moderate to vigorous 

activity.38 The findings of a more recent study highlighted that 

participants with CD and UC in remission tended to engage in 

higher levels of PA than those who had active disease, con-

firming active disease status as a barrier to engaging in PA.39 In 

contrast, in another cross-sectional study, 85% of the partici-

pants with inactive IBD (n = 194) and 67% of the participants 

with active IBD (n = 118) were engaged in daily PA.21 

Five studies reported regular engagement in PA by more than 

half of the study participants.14,15,17,18,30 The proportions of par-

ticipation were: 64% (n = 182),14 86% (n = 113),15 66% (n = 918),17 

57% (n = 17),30 and 74% (n = 227).18 One cross-sectional study 

evaluated the physical fitness of adults with IBD in remission 

before and after diagnosis.19 Adults diagnosed with IBD in the 

prior 18 months were included in the study. The majority of 

participants (69.5%, n = 158) reported that IBD diagnosis af-

fected their PA level, whereas 30.5% did not report an effect. 

The diagnosis of IBD reduced participation in PA among indi-

viduals who were previously involved with sports. However, 

44.3% of the participants who did not engage in sports prior to 

their IBD diagnosis increased their level of PA after their diag-

nosis.19 

A case control study discussed mild to moderate mobility 

limitations among adults with UC compared to age, gender, 

and body mass index matched healthy controls.35 This dis-

crepancy could be connected to evidence of the skeletal mus-

Table 4. Summary of Study Results on Risk of IBD Development

Author (year) Study type Risk of IBD development

Khalili et al. (2013)23 Prospective cohort study ↑PA lowered the risk of CD (for the trend, P =0.007).

Ng et al. (2015)25 Case control study Daily exercise↓ the risk of development of CD (P =0.02).

Hlavaty et al. (2013)20 Case control study Infrequent PA (<2 sporting activities per week) in childhood↑ risk of CD (P <0.001) and UC (P =0.02).

Jones et al. (2015)22 Prospective study ↑Exercise↓ risk of active CD in adults with CD in remission (P =0.02).

Gatt et al. (2019)19 Cross-sectional study 41.3% of participants reported that exercise↓ in relapse rates.

IBD, inflammatory bowel disease; PA, physical activity; CD, Crohn’s disease; UC, ulcerative colitis; ↑ , increased; ↓ , decreased.



https://doi.org/10.5217/ir.2020.00049 • Intest Res 2022;20(1):43-52

49www.irjournal.org

<doi> • <doi 1>

cle changes associated with inflammation in adults with IBD.35 

Increased levels of pro-inflammatory markers increase the 

rate of muscle protein breakdown and reduce the rate of pro-

tein synthesis.35,42,43 Chronic inflammation also compromises 

endothelial integrity, which reduces oxygen delivery to mus-

cles.35,42,43 In addition to muscular changes due to inflamma-

tion, IBD medications, such as corticosteroids and cyclospo-

rine, can have a negative effect on skeletal muscles.42,44 Based 

on this context of skeletal muscle dysfunction, adults with IBD 

should be encouraged to participate in exercise/PA to improve 

their muscle function, which can, in turn, result in long-term 

health benefits.

DISCUSSION

As evident in the literature, PA can help many chronic GI ill-

nesses, including irritable bowel syndrome,45 diverticular dis-

eases,46,47 and constipation,48 as well as reduce the risk of colon 

cancer.49 In alignment with these studies, the reviewed re-

search supported the benefits of PA for IBD which is a chronic 

illness with a disease trajectory of remission and relapse. The 

reviewed studies highlighted the positive effects of PA on 

QOL; the improvement of mental, physical, and IBD symp-

toms; the reduction of the risk of IBD; and the protective role 

of PA in maintaining remission. Overall, the reviewed studies 

favored low-to moderate-intensity physical activities for adults 

with IBD.

There are mixed opinions in published literature regarding 

the type and intensity of PA for adults with IBD, especially re-

lated to high-intensity exercises. In a mouse model of colitis, 

worsened inflammation and increased mortality were ob-

served with forced treadmill exercise.50 Conversely, reduced 

inflammatory responses in the distal colon and reduced diar-

rheal episodes were noted after 30 days of voluntary wheel 

training.50 Intense exercise increased systemic inflammation 

and the level of cytokines, resulting in worsened GI symptoms.10 

However, in a qualitative analysis, participants had different 

views about PA.51 Some participants were actively engaged in 

exercise, and they reported having more energy. Conversely, 

others reported a vicious circle between fatigue and exercise, 

where low energy prohibited them from engaging in exercise, 

which led to a more sedentary life.51 Therefore, a dose-effect 

approach should be considered with PA/exercise in adults 

with IBD when considering the type of exercise, the intensity, 

and the duration.10 Additionally, disease activity can be a con-

founding factor and patients with mild form of disease activity 

may engage in exercise more frequently resulting in improved 

IBD outcomes.11 Although a number of reviewed studies14,15,21,27,39 

included participants with active IBD, all these studies failed 

to establish a positive link between PA and active disease. A 

number of factors can influence PA engagement during active 

disease including bowel urgency, toilette access and the com-

mencement of corticosteroids and biologics.7,11,22,39 Those with 

mild form of disease activity may engage in exercise more fre-

quently resulting in improved IBD outcomes. Conversely, 

those with moderate or severe disease activity may have de-

creased frequency of PA due to pain or cramping. Further re-

search is needed to determine PA and IBD outcomes by dis-

ease levels: mild, moderate, and severe. 

None of the reviewed studies offered any specific guidelines 

for PA in adults with IBD. Participants of the majority of the re-

viewed studies engaged in walking and running as the aerobic 

form of PA. Although resistance training and combined aero-

bic exercise or resistance training were reported safe for adults 

with IBD, data are limited on these types of PA. Only a few 

studies26,32,36 evaluated the effects of resistance training and 

combined aerobic exercise or resistance training in adults 

with IBD. However, limitations were noted in these studies in-

cluding small sample sizes, and, study participants had mild 

disease activity or were in remission. Because participants re-

ported that they determined the duration of exercise based on 

their energy levels and recommended the same strategy to 

others with IBD,29 we recommend individually tailored PA for 

adults with IBD to maximize participation and resulting PA 

benefits. The same notion along with the dose-effect ap-

proach10 need to be considered while providing PA advice to 

adults with IBD. However, the study participants reported a 

lack of discussion about the health benefits of exercise from 

their providers.29 The same concern was raised in another 

study where 46.1% of the participants (n = 158) confirmed a 

lack of discussion regarding exercise by their health care pro-

fessionals.19 

Similar to the reviewed studies, published literature lack 

guidelines on PA specific for adults with IBD.22 A recent publi-

cation7 addressed this concern and made some recommen-

dations based on FITT (frequency, intensity, time and type) 

criteria which are: taking part in moderate PA three to five 

times a week for at least 30 minutes (can increase the time de-

pending on the tolerance); selecting an activity that intensifies 

the energy expenditure to moderate intensity is pivotal to 

manage inflammation; participating in both aerobic and resis-

tance training; engaging in group PA to maximize group sup-
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port and to sustain the behavior.7 Lastly, the authors recom-

mended future N-of -1-trials with PA due to the varying dis-

ease course of IBD with a focus on physical and psychological 

outcomes.7 However, the authors solely made these recom-

mendations based on their scoping review on PA in adults 

with IBD without evidence-based studies. Therefore, the ap-

plications of these recommendations are not tested. Future 

studies focusing the FIIT criteria and N-of -1-trials are needed 

to validate these recommendations in adults with IBD.

CONCLUSION

In general, the reviewed studies supported moderate-intensity 

PA for adults with IBD. The reviewed studies highlighted many 

positive health benefits of PA, such as improvements in QOL 

and IBD symptoms, mental health benefits, and reduced risk 

of development of IBD. The results of the studies also indicat-

ed many barriers to performing PA for adults with IBD. There-

fore, a dose-effect approach is recommended for PA engage-

ment among adults with IBD.
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Supplementary Table 1. Details of the Reviewed Articles

Author  
   (year) Study type Sample & settings Country Methods Main findings

Artom et al. 
(2017)14

Cross-
sectional 
study

Adults with IBD (n=182) 
(active disease=45, 

remission=128 in those 
without ostomy)

UK Exercise was measured as <30 or >30 
minutes of aerobic exercise per week.

Fatigue was measured using IBD-F.

64% participated in aerobic exercise 
>30 minutes/week

↑Levels of fatigue in those who 
engaged in <30 minutes of aerobic 
exercise per week (P =0.01).

Aluzaite et al. 
(2019)15

Cross-
sectional 
study

Adults with IBD (n=113)
(active disease=70, 

remission=43)

New 
Zealand

PA was measured using IPAQ. 
Fatigue was measured using BFI and MFI.

51% of participants engaged in 
moderate levels of PA and 35% 
engaged in high levels of PA 

Physical (P =0.04) and mental 
(P =0.006) fatigue lowered with↑PA. 

Cabalzar et al. 
(2019)37

Case control 
study

CD patients 
(CD cases=26, 

control=20) 
All participants with 

moderate to severe 
disease in clinical 
remission with infliximab

Brazil Each participant wore a triaxial 
accelerometer around the waist for 12 
hours/day during waking hours for 4 
consecutive days to determine PA. 

The Baecke questionnaire was used to 
measure PA. 

Peripheral muscle strength was assessed 
by handgrip strength using a hydraulic 
dynamometer. 

QOL was evaluated using SF-36 and 
IBDQ.

No difference found between 
participants with CD and controls in 
terms of physical activity. 

No association found between 
physical activity and QOL.

Chae et al. 
(2016)16

Descriptive 
study

CD=59, UC=61
Statistics on disease 

activity were not 
reported.

South 
Korea

Exercise was measured using GLTQ 
and attitudes toward exercise 
were measured using a different 
questionnaire.

Adults with IBD participated in mild 
form of exercise: 103 minutes of 
exercise per week. 

The majority reported that exercise 
is beneficial (80.5%) and pleasant 
(57.7%), and preferred more 
information (76.5%) on exercise 
programs.

Chan et al. 
(2014)17

Descriptive 
study

UC=422, CD=496 
Statistics on disease 

activity were not 
reported.

UK A sport and fitness survey was used 
to elicit responses on exercise habits, 
fitness levels, barriers to exercise, and 
the influence of IBD on exercise.

32% were exercising daily. 
50% reported that IBD influenced 

their fitness. 
Participants reported benefits of 

exercise, such as improvement in 
general well-being, energy, sleep, 
and ability to manage IBD symptoms 
and weight control. 

Lack of time, fatigue, constraints 
regarding toilet access, health 
concerns, pain, and financial 
constraints were reported as barriers 
to fatigue.

(Continued to the next page)

See “An integrative review of physical activity in adults with inflammatory bowel disease” on page 43-52.
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Author  
   (year) Study type Sample & settings Country Methods Main findings

Cronin et al. 
(2019)32

Randomized 
cross over 
trial for 8 
weeks

Exercise group=13,  
control group=7 

IBD patients in remission

Ireland Subjects in the exercise group 
participated in a combination of 
moderate intensity aerobic and 
resistance exercise program X 8 
weeks under the supervision of a gym 
instructor. 

Primary outcomes: body composition 
(fat mass, bone mass, and lean 
tissue), measured by DEXA, and cardio 
respiratory fitness, measured by VO2 
max. 

Secondary outcomes: disease activity 
scores, QOL, anxiety and depression 
scores, cytokine profiles, CRP levels, 
and gut microbiome diversity levels.

Participants in the exercise program 
had positive body composition 
changes: ↓  total body fat % 
(P =0.022) and ↑ in total lean tissue 
mass compared to non-exercise 
group (P =0.003). 

Exercise group participants had 
improved VO2 max (P =0.03). 

No significant improvements in 
disease activity scores, QOL, anxiety 
and depression scores, or cytokine or 
CRP levels between the exercise and 
non-exercise participants. 

↑ in α diversity of gut microbiome in 
both exercise and control groups.

Crumbock  
et al. 
(2008)30

Pilot cross-
sectional 
study

Adults with CD (n=17) 
Disease activity was 

measured using the 
bowel dimensional score 
of IBDQ; median score 
was 54.7 (range, 24–66).

USA PA was measured using IPAQ, stress 
was measured using PSS, QOL was 
measured using IBDQ, and disease 
activity was measured using the bowel 
dimensional score of IBDQ.

The majority of the participants 
(52.9%) were engaged in high levels 
of PA. 

Direct correlation between PA and 
QOL (r =0.55, P =0.02). 

No significant association was noted 
between stress, disease activity, and PA.

DeFilippis  
et al. 
(2015)18

Cross-
sectional 
study

CD=140, UC=87 
IBD in remission

USA Demographic data 
Four questions were asked to elicit 

responses on exercise history, and 
a “talk test” was used to categorize 
exercise as sedentary, light, moderate, 
or vigorous. 

Disease activity was measured by HBI. 
Biomarkers: CRP and fecal calprotectin.

Walking, running, weight lifting, 
cycling, and yoga were the most 
common types of exercises reported. 

186 participants were regularly 
engaged in exercise, and 51% were 
involved in moderate intensity 
exercise. 

No difference in CRP, calprotectin 
values & disease activity among 
the sedentary, light, moderate, and 
vigorous exercise groups. 

Fatigue was the main reported reason 
for exercise limitation, followed by 
joint pain, embarrassment, weakness, 
abdominal pain, urgency, and bowel 
incontinence.

Gatt et al. 
(2019)19

Cross-
sectional 
study

CD=100, UC=58 
(diagnoses within the 
prior 18 months were 
included in the study) 

Statistics on disease 
activity were not 
reported.

Greece, 
Cyprus, 
Malta, 
Hungary, 
and 
Israel

Exercise before and after IBD diagnosis 
was measured using GLTQ. 

Fatigue was measured using the FACIT 
scale.

Participants reported of the influence 
of exercise on symptom control 
(45.8%), ↓ in relapse rates (41.3%), 
and ↑QOL (79.4%) 

↓GLTQ scores in both CD and UC after 
IBD diagnosis (P =0.002). 

No association between fatigue and 
GLTQ scores.

Hlavaty et al. 
(2013)20

Case control 
study

CD=190, UC=148, 
control=355 

Statistics on disease 
activity were not 
reported.

Slovakia Participants were asked 44 questions, 
such as socioeconomic status and 
exposure to environmental risk factors, 
including frequency of childhood PAs 
and activities at present.

The environmental risk factors 
that↑ the risk of CD and UC include 
infrequent PA (<2 sporting activities 
per week) in childhood, and history 
of breastfeeding <6 months. 

Supplementary Table 1. Continued

(Continued to the next page)
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Supplementary Table 1. Continued

Author  
   (year) Study type Sample & settings Country Methods Main findings

Holik et al. 
(2019)21

Cross-
sectional 
study

CD=114, UC=198 
Majority of the participants 

(66% of CD & 60% of 
UC) had inactive disease.

Croatia Three groups were elicited regarding mild 
(30-minute walk), moderate (bicycle 
ride and gardening), and intensive (hard 
manual work, sports) PA by self-report. 

Disease activity was measured by HBI for 
CD and by the Mayo index for UC.

Overall, 85% of participants with 
inactive IBD and 67% of the 
participants with active IBD were 
engaged in daily PA. 

PA was connected to the inactive IBD 
status. 

Jones et al. 
(2015)22

Prospective 
study

CD=1,308, UC=549 
Adults with IBD in 

remission

USA Exercise was measured using GLTA. 
Disease activity was measured via sCDAI 

for CD and SCCAI for UC.

↑Exercise had protective effect on 
adults with CD in remission and 
↓ risk of active CD (P =0.02).

Khalili et al. 
(2013)23

Prospective 
cohort 
study

CD=284, UC=363 
Statistics on disease 

activity were not 
reported.

USA Questions were asked about the average 
time per week engaged in PAs. 

A MET value was given to each activity 
based on previously set criteria.

↑PA lowered the risk of CD (for the 
trend, P =0.007).

Klare et al. 
(2015)33

RCT Intervention=15, 
control=15 

IBD patients in remission 
or mild disease activity

Germany The intervention group engaged in 
supervised moderate intensity running 
3 times/week ×10 weeks. 

QOL was measured using IBDQ before 
and after the intervention. 

Biomarkers, such as CRP and fecal 
calprotectin, were measured before and 
after intervention.

Improvement in QOL scores in the 
participants of the running program 
compared to the controls (P =0.001). 

No difference in biomarkers noted 
between the intervention and 
control groups.

Lykouras et 
al. (2017)34

Pilot study 10 Adults with inactive 
IBD, 8 adults with active 
IBD

Greece Spirometry, lung diffusion capacity, CPET, 
VO2 max, and VCO2 max were measured 
between the 2 groups.

No difference in spirometry, lung 
diffusion capacity, CPET, VO2 max, or 
VCO2 max were found between the 
groups.

Mack et al. 
(2010)24

Cross-
sectional 
study

CD=479, UC=637 
Statistics on disease 

activity were not 
reported

Canada PA during leisure time was monitored 
using 21 activities listed in the PA 
monitor questionnaire. Then, PA was 
categorized into inactive, moderately 
active, and active categories.

Participants with CD (58%) and UC 
(53.6%) were both engaged in 
insufficient PA levels. 

Walking, gardening, swimming, and 
bicycling were the most commonly 
reported PAs.

McNelly et al. 
(2016)40          

Pilot RCT 
with 2×2 
factorial 
design

Adults with IBD patients in 
remission  (n=52)

UK Exercise advice and omega 3 supplement 
×12 weeks.

Each patient had a consultation with 
the researchers and an exercise trainer 
for 15 minutes on week 1. Patients 
were instructed to increase PA to 
>30% based on a personalized goal 
and to document the details of their 
achievements in a diary. Patients were 
helped with goal setting each week for 
12 weeks to address exercise barriers. 

For less active individuals, swimming, 
walking and simple gym routines were 
advised; those already engaged in 
exercise were advised to extend their 
activities. 

Fatigue was measured by IBD-F. 
QOL was measured by IBDQ and 

EuroQOL. 
Anxiety and depression were measured 

using HADS.

↓Fatigue scores in those who received 
exercise advice compared to those 
who received the exercise placebo. 

No change in anxiety, depression, or 
QOL.

(Continued to the next page)
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   (year) Study type Sample & settings Country Methods Main findings

Nathan et al. 
(2013)29

Case series 
study

CD=10, UC=1 
Statistics on disease 

activity were not 
reported

UK Exercise was measured using GLTQ. Participants were primarily engaged in 
low intensity exercise. 

Participants engaged in walking, 
running, swimming, cycling, karate, 
and yoga. 

Participants reported no advice from 
health care providers regarding 
exercise.

Ng et al. 
(2015)25

Case control 
study

CD=186, UC=256, 
control=940 

Statistics on disease 
activity were not 
reported

Asia and 
Australia

The IOIBD questionnaire with 87 
questions on environmental factors 
was used.

Daily exercise lowered the risk of 
development of CD.

Ng et al. 
(2007)31

Pilot RCT Adults with CD 
Intervention=16, 

control=16 
Participants with CD in 

remission or mild disease 
activity 

Canada The intervention group completed low 
intensity walking (unsupervised)×30 
minutes’ ×3 times/week for 3 months. 
Each participant wore a pedometer and 
heart monitor during exercise. 

All participants completed IPAQ, IBDQ, 
the IBD stress index, and HBI before 
and after the intervention.

Statistically significant improvement 
in QOL, disease activity, and stress 
scores between the participants of 
the walking program and control 
groups (P <0.05).

de Souza 
Tajiri et al. 
(2014)26

Pilot study 148 Female IBD patients 
with quadriceps 
weakness 

Statistics on disease 
activity were not 
reported

Brazil Offered progressive quadriceps resistance 
training 2 times/week×8 weeks. 

Quadriceps strength and QOL (using 
IBDQ) were measured at baseline and 
post exercise.

Improvement in QOL and quadriceps 
strength (P <0.0001) noted between 
baseline and post exercise.

Taylor et al. 
(2018)27

Cross-
sectional 
study

Adults with IBD (n=242) 
60% had IBD in remission 

and 40% had active IBD

USA Measured PA using IPAQ; vigorous 
intensity, moderate intensity, walking, 
and sitting were recorded. The sum 
of moderate to vigorous PA was 
computed to calculate MVPA. 

QOL was measured using SF-36.

↑QOL with ↑volumes of MVPA (>150 
min/week, P <0.001) and ↑walking 
(>60 min/week, P <0.01).

Tew et al. 
(2016)28

Cross-
sectional 
study

CD=446, UC=413 
Disease activity varied 

from remission to mild, 
moderate and severe 
disease 

Online data collection

UK PA was elicited using IPAQ. 
Anxiety and depression was measured 

using HADS. 
Fatigue was measured using the IBD-F.

Walking was the most common PA 
reported. 

Abdominal pain, fatigue, joint pain, 
active disease, and ↑bowel urgency 
limited PA engagement. 

An association noted between PA, 
depression, disease activity, and 
exercise barriers scores (P <0.01) in 
adults with CD and PA, depression 
and age (P <0.01) in adults with UC.

Tew et al. 
(2019)36

Pilot RCT CD in remission or mildly 
active=36 

Three groups:  
1. HIIT (n=13)  
2. MICT (n=12)  
3. Control (n=11)

UK Supervised HIIT and MICT were provided 
to participants using the leg cycle for 
12 weeks. 

Cardiorespiratory fitness was measured 
using VO2 max. 

Disease activity was measured by CDAI. 
Fatigue was measured by IBD-F. 
QOL was measured by IBDQ and 

EuroQOL. 
Anxiety and depression were measured 

using HADS.

Mean ↑ in peak oxygen uptake (VO2 
max) in the HIIT group followed by 
the MICT group compared to the 
control group.

↓  In fatigue, anxiety and depression in 
the HIIT, MICT and control groups 

↑QOL only in the MICT group.
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Author  
   (year) Study type Sample & settings Country Methods Main findings

van 
Langenberg 
and Gibson 
(2014)41

Longitudinal 
assessment

CD=86 Australia Fatigue was measured using FIS. 
Participants were asked about 

the introduction of vitamin B12, 
antidepressants, initiation of regular 
exercise, and dietary modifications.

The commencement of a regular 
exercise program resulted in 
improvement in physical fatigue 
(P =0.04) in the follow-up 
assessment.

van 
Langenberg 
et al. 
(2015)38

Cross-
sectional 
study

CD=48, healthy 
controls=30

Australia Each participant (CD) wore an 
accelerometer around the waist for 
24 hours/day (including sleep but 
excluding bathing, swimming, and 
showering) for 7 consecutive days. 

Sleep was measured using PSQI. 
Anxiety and depression were measured 

using HADS. 
Fatigue was measured using FIS. 
Disease activity was determined by 

HBI ≥5, CRP >3 mg/L, and fecal 
calprotectin >100 µg/g.

Impaired PA parameters among the 
CD group compared to control 
(P <0.01). 

Lower vitamin D3, indication of 
systemic inflammation (CRP >3), 
longer CD duration, and presence 
of fatigue were independently 
associated with lower PA.

Wiestler et al. 
(2019)39

Cross-
sectional 
study

Active CD=24, CD in 
remission=25

Active UC=15, UC in 
remission=26

Germany Each participant wore a biaxial 
accelerometer around the upper arm 
for 24 hours/day (including sleep but 
excluding swimming and showering) 
for 7 consecutive days. 

QOL was measured by IBDQ. Disease 
activity was measured by HBI or SCCAI.

Accelerometrically determined PA was 
significantly associated with QOL 
and disease activity. 

PA was higher among CD and UC 
participants in remission.

Zaltman et al. 
(2013)35

Case control 
study

UC patients Cases=23, 
control=23 

Statistics on disease 
activity were not 
reported

Brazil Body composition (fat free mass and fat 
mass) was evaluated by bioelectrical 
impedance analysis. 

Muscle strength was assessed by 
evaluating the non-dominant handgrip 
strength using a hand dynamometer. 

A digital chronometer measured lower 
extremity functional performance (sit 
up test to check the ability to rise from 
a chair and gait speed to check walking 
velocity with a trainer). 

The Baecke questionnaire was used to 
measure PA.

No difference on body composition 
between the cases and the controls. 

↓Lower limb strength and ↓muscle 
strength among females with UC 
compared to the controls. 

PA had a protective effect against a 
reduced gait speed.

IBD, inflammatory bowel disease; IBD-F, IBD Fatigue scale; PA, physical activity; IPAQ, International Physical Activity Questionnaire; BFI, brief fatigue 
inventory; MFI, multifactorial fatigue inventory; CD, Crohn’s disease; QOL, quality of life; IBDQ, Inflammatory Bowel Disease Questionnaire; SF-36, Short 
Form 36; UC, ulcerative colitis; GLTQ, Godin Leisure Time Questionnaire; DEXA, dual energy X-ray absorptiometry; VO2 max, maximum oxygen uptake; 
CRP, C-reactive reaction; PSS, perceived stress scale; HBI, Harvey-Bradshaw index; FACIT, functional assessment of chronic illness therapy; GLTA, Godin 
leisure time activity index; sCDAI, short Crohn’s Disease Activity Index; SCCAI, simple clinical colitis activity index; MET, metabolic equivalent task; RCT, 
randomized control trial; VCO2, maximum CO2 production; CPET, cardiopulmonary exercise test; HADS, hospital anxiety and depression scale; IOIBD, 
International Organization of IBD; MVPA, moderate to vigorous physical activity; HIIT, high-intensity interval training; MICT, moderate-intensity 
continuous training; FIS, fatigue impact scale; PSQI, Pittsburg sleep quality index; ↑ , increased; ↓ , decreased.
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