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Exercise Decreases Risk of Future Active Disease in Patients with
Inﬂammatory Bowel Disease in Remission
Patricia D. Jones, MD, MSCR,* ,† Michael D. Kappelman, MD, MPH,†,‡ Christopher F. Martin, MSPH,†,‡
Wenli Chen, MA, MS,† Robert S. Sandler, MD, MPH,* ,† and Millie D. Long, MD, MPH* ,†

Background: Although exercise impacts quality of life in patients with inﬂammatory bowel disease, little is known about its role in disease activity.
Among patients with inﬂammatory bowel disease in remission, we aimed to evaluate the association between exercise and subsequent active disease.

Methods: We performed a prospective study using the Crohn’s and Colitis Foundation of America Partners’ internet-based cohort of individuals with
self-reported inﬂammatory bowel disease. We identiﬁed participants in remission, deﬁned as short Crohn’s disease activity index ,150 or simple clinical
colitis activity index #2. The primary exposure was exercise status, measured using the validated Godin leisure-time activity index. The primary study
outcome, assessed after 6 months, was active disease deﬁned using the above disease activity index thresholds. We used bivariate and multivariate
analyses to describe the independent association between exercise and risk of active disease.

Results: We identiﬁed 1308 patients with Crohn’s disease (CD) and 549 with ulcerative or indeterminate colitis (UC/IC) in remission, of whom 227
(17.4%) with CD and 135 (24.6%) with UC/IC developed active disease after 6 months. Higher exercise level was associated with decreased risk of active
disease for CD (adjusted risk ratio: 0.72, 95% conﬁdence interval: 0.55–0.94) and UC/IC (adjusted risk ratio: 0.78, 95% conﬁdence interval: 0.54–1.13).

Conclusions: In patients with CD in remission, those with higher exercise levels were signiﬁcantly less likely to develop active disease at 6 months. In
patients with UC/IC in remission, patients with higher exercise levels were less likely to develop active disease at 6 months; however this was not
statistically signiﬁcant.
(Inﬂamm Bowel Dis 2015;21:1063–1071)
Key Words: exercise, inﬂammatory bowel disease, Crohn’s disease, ulcerative colitis, godin

I

nﬂammatory bowel disease (IBD), including Crohn’s disease
(CD), ulcerative colitis (UC), and indeterminate colitis (IC) are
chronic immune-mediated diseases with a clinical course often
marked by periods of relapse alternating with periods of quiescence. Environmental factors such as exercise may impact the
pathogenesis and course of IBD. Previous studies have shown
an association between physical activity and development of
IBD. Sonnenberg et al1 demonstrated an increased prevalence
of IBD in patients with sedentary or less physically demanding
occupations compared with those with physically demanding
jobs. A Swedish case-control study reported that patients who
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exercised regularly in the previous 5 years were at decreased risk
for developing CD, especially if they exercised daily.2 More
recently, Khalili et al3 found that physical activity was inversely
associated with the risk of CD, but not UC.
Less is known about the impact of physical activity on the
course of IBD. One population-based study4 demonstrated that
only 25% of patients with IBD exercised with moderate intensity,
and that patients with IBD were less likely to report active lifestyles
compared with unaffected individuals. Although the effect of exercise on quality of life and stress has been studied in patients with
IBD,5 there are no large prospective studies examining the association between exercise and disease activity. Exercise is associated
with variable effects on the gastrointestinal system.6 Some studies
in humans and rodents have suggested that exercise increases proinﬂammatory cytokines7,8 Although other studies have shown decreases in these cytokines.9,10 Athletes are noted to have increased
gut microbiota diversity than controls11; however, it is unclear how
these physiologic changes might impact symptoms of IBD.
Exercise is thought to lead to improved mood, decreased
stress, and increased quality of life. There are other physiologic
beneﬁts to exercise such as improved bone density12 and
decreased risk of colon cancer,13 both are of particular importance
to patients with IBD. Exercise is important for prevention and
treatment of obesity, and obesity is an increasing problem in
patients with IBD.14–16 Obesity may complicate the clinical course
of IBD leading to increased rates of hospitalization, perianal
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complications,17 and decreased time to ﬁrst surgery.18 Although,
the beneﬁts of exercise are likely to outweigh theoretical risks in
patients with mild and moderate IBD, little data exist on this topic.
We therefore sought to evaluate the association between exercise
patterns and subsequent disease activity in a large cohort of patients with IBD.

MATERIALS AND METHODS
Study Cohort
Crohn’s and Colitis Foundation of America (CCFA) Partners is an internet-based cohort of adult patients (older than or
equal to 18 yr of age) with self-reported IBD (CD, UC, or IC)
sponsored by the CCFA. The development of this cohort has
been described elsewhere.19 In brief, patients are recruited
through CCFA email rosters, the CCFA website, word of mouth,
and social media websites. Those who agree to participate in
a complete baseline survey, which collects demographic information and information about disease activity, medication use,
physical activity, quality of life, and overall health status. Participants are invited, through email, to complete follow-up surveys on a semiannual basis. A previous validation study of
CCFA Partners has shown high levels of accuracy for the presence and type of IBD (97% for both).20
From within this cohort, we identiﬁed a population of
patients who were in remission, deﬁned as having a short Crohn’s
disease activity index (sCDAI) ,15021 or simple clinical colitis
activity index (SCCAI)22 #2.23 We investigated associations
between baseline exercise and active disease 6 months later.
Active disease was deﬁned as disease activity index above these
thresholds.

Inclusion/Exclusion Criteria
All patients in clinical remission during the time of survey
completion were included in this analysis. For patients who
completed surveys at multiple time points, their ﬁrst survey
indicating clinical remission was used as the baseline for this
analysis. We excluded those with pregnancy or recent (within
the past month) surgery, fracture, or myocardial infarction,
because we expected that these conditions would limit ability to
exercise. All individuals with an ostomy were excluded, because
these individuals could not complete disease activity indices that
rely on reports of bowel movement frequency. Similarly,
individuals with a pouch were excluded, because sCDAI and
SCCAI may not accurately reﬂect disease activity in this
population.

Assessment of Exercise
The Godin leisure-time activity index was developed to
assess exercise behavior24 and has been validated in different
populations.25,26 Weekly leisure activity score is calculated by
the following formula: weekly leisure activity score ¼ (9 ·
strenuous) + (5 · moderate) + (3 · light).24 For example, a Godin
score of 30 could be achieved by vigorous exercise 3 times per
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week, moderate exercise 6 times per week, or light exercise 10
times per week performed for at least 15 minutes each time.
Baseline exercise status was dichotomized at the median score
into categories of higher and lower exercise activity. Baseline
exercise status was also stratiﬁed into quartiles for secondary
analyses.

Outcomes
The primary outcome of interest was the presence of active
disease at 6 months, deﬁned as sCDAI .150 for CD or SCCAI .2
for UC/IC on the follow-up survey.

Statistical Analysis
Continuous variables were analyzed using mean values
and standard deviations. Categorical variables were expressed
using proportions. Comparisons were made using Student’s t
test or the Kruskal–Wallis rank-sum test for continuous variables, and Pearson’s chi-square test for categorical variables. We
estimated crude and adjusted risk ratios (RR) for active disease
at follow-up with respect to baseline physical activity using
multivariate log-binomial or Poisson regression modeling. We
used stratiﬁed analysis and logistic regression modeling with
multiple degree-of-freedom likelihood ratio tests to assess for
effect modiﬁcation between physical activity and all variables.
Potential confounders, such as age, gender, body mass index
(BMI), global health status, and cigarette smoking were identiﬁed a priori through a directed acyclic graph based on clinical
reasoning. Physical activity tends to decrease with age, which
is associated with both incidence and prevalence of IBD.27
There is no strong gender predilection in IBD27; however, gender is associated with physical activity and has been shown to
affect subjective measures of disease activity.28 BMI may
impact disease activity16,17 and is associated with physical
activity. Health status is expected to be associated with physical activity because individuals who think they are in excellent
health are more likely to exercise than those who think they are
in poor health. Also, we hypothesize that one’s perception of
their health status might be affected by disease activity. There
is an inverse relationship between smoking and physical activity,29 and smoking has variable effects on disease activity in
patients with IBD.30,31 Covariates were also assessed for multicollinearity. We constructed a full model using all potential
confounders and eliminated these potential confounders
through a backward elimination strategy using a change in
estimate approach (threshold of ,10% change). For all analyses, P-values were 2-sided, and a P-value of 0.05 or less was
considered statistically signiﬁcant. All statistical analyses were
performed using Stata version 12.0 (StataCorp LP, College
Station, TX).

Ethical Considerations
The study protocol was approved by the Institutional
Review Board at University of North Carolina.
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RESULTS
Study Cohort
A total of 6626 participants completed both baseline and
follow-up surveys and did not have an ostomy. After excluding
those not in clinical remission or who had comorbidities affecting
ability to exercise, 1857 participants were eligible for inclusion
(Fig. 1), 1308 participants had CD, and 549 had UC or IC. The
median age was 45 years for CD and 43 years for UC/IC, and the
median disease duration was 12 and 9 years for CD and UC/IC,
respectively (Tables 1 and 2). The majority of participants were
women. Most patients were of normal BMI; however, both groups
had overweight and obese participants, deﬁned as BMI from 25 to
29.9 kg/m2 and greater than 30 kg/m2, respectively. More patients
with CD had been hospitalized and had bowel surgery previously
compared with participants with UC/IC. More patients with
UC/IC were treated with either oral or rectal 5-aminosalicylate

(5-ASA) than patients with CD. More patients with CD were
treated with biologics, which included adalimumab, inﬂiximab,
certolizumab pegol, or natalizumab. Less than 1% of patients
were taking medications as part of a clinical trial.

Baseline Characteristics by Exercise
The median Godin score was 28 for CD and 34 for UC/IC.
Bivariate analyses were performed using dichotomous categories
of exercise (high versus low) (Tables 1 and 2) and quartiles of
exercise. CD patients in the lower category of exercise were
signiﬁcantly older than participants in the higher category of
exercise. More women were in the less active category compared
with the more active category for CD and UC/IC. BMI was higher
for the less active category of participants. Among CD participants in the lower exercise category, a higher proportion of them
were current smokers, had previous bowel surgery, and were
treated with oral steroids compared with those in the higher

FIGURE 1. Flow diagram of study participants.
www.ibdjournal.org |
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TABLE 1. Baseline Characteristics of the Crohn’s Disease Population in Remission, Overall and Stratiﬁed by
Activity Level Within CCFAa Partners Cohort
CD (N ¼ 1308); Median (IQR) or Percent
Characteristic
Age, yr
Disease duration, yr
BMI, kg/m2
sCDAI
Gender (% women)
Ever smokers, %
Current smokers, %
Education (% with #high school)
Global health status, %
Excellent/very good
Good
Fair/poor
Previous bowel surgery, %
Current ﬁstula, %
Ever hospitalized for IBD, %
5-ASA, oral, %
5-ASA, rectal, %
Corticosteroids, %
Oral
Rectal
Budesonide, %
Thiopurines, %
Biologicsc, %

Overall

Low Activity Levelb Godin ,28

High Activity Levelb Godin $28

P

45 (32–58)
12 (5–24)
24 (22–28)
79 (58–111)
71
34
5
7

48 (34–59)
14 (6–26)
25 (20–29)
86 (58–121)
75
36
7
8

42 (29–56)
10 (5–21)
23 (21–27)
76 (44–107)
67
33
4
5

,0.01
,0.01
,0.01
,0.01
,0.01
0.30
0.02
,0.01

45
44
11
47
20
70
38
2

35
50
15
50
21
71
38
2

55
39
6
43
18
68
38
2

,0.01

6
1
4
31
37

7

5

0.05

4
31
38

4
31
36

0.42
1
0.47

,0.01
0.17
0.18
0.89
0.79

a

CCFA.
Low activity level is below median Godin index, and high is above median Godin index.
Adalimumab, inﬂiximab, certolizumab pegol, or natalizumab.
5-ASA, 5-aminosalicylic acid; IQR, interquartile range; N, total participants.

b
c

exercise category. For all IBD patients, the less active category
had the highest proportion of participants with high school education or less, and the more active category had the highest proportion of participants who rated their health status as excellent or
very good. There were no signiﬁcant differences in age at diagnosis, disease duration, last hospitalization, or other IBD medications, when stratiﬁed by 2 categories of exercise, dichotomized at
the median. These ﬁndings were echoed when baseline characteristics were stratiﬁed by quartiles of exercise.

Association Between Exercise and the Risk of
Active Disease at 6 Months
Exercise status, gender, oral steroids, timing since the last
IBD hospitalization, and global health status were all associated
with active disease at 6 months for both CD and UC/IC (Table 3).
Education level was found to be associated with active disease at
6 months for CD. As reported in other studies,30,31 individuals
with CD who currently smoke had increased risk for active disease at 6 months. For patients with UC/IC, those with active
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disease had a shorter duration of disease, were younger, and
a higher proportion were using rectal 5-aminosalicylates. BMI
was not associated with active disease at 6 months.

Crohn’s Disease
Among those with CD, 20% of those in low-exercise
category experienced relapse or developed active disease at 6
months, compared with 15% of those in the high-exercise
category, and this was statistically signiﬁcant, P ¼ 0.01. There
was signiﬁcant interaction between steroids and physical activity found using stratiﬁed analysis. For patients using steroids,
those in the higher-exercise class (n ¼ 30) had increased risk of
active disease (RR ¼ 1.87) compared with those in the lowerexercise class (n ¼ 46). However, for patients who were not on
steroids, those in the higher-exercise class (n ¼ 627) had
decreased risk of active disease (RR ¼ 0.70) compared with
those in the lower-exercise class (n ¼ 603) (P ¼ 0.01). When
adjusted for other covariates, this interaction remained statistically
signiﬁcant using logistic regression modeling with multiple
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TABLE 2. Baseline Characteristics of the UC/IC Population in Remission, Overall and Stratiﬁed by Activity Level
Within CCFAa Partners Cohort
UC/IC (N ¼ 549); Median (IQR) or Percent
Characteristic
Age, yr
Disease duration, yr
SCCAI
BMI, kg/m2
Gender (% women)
Ever smokers, %
Current smokers, %
Education (% with #high school)
Global health status, %
Excellent/very good
Good
Fair/poor
Previous bowel surgery, %
Ever hospitalized for IBD, %
5-ASA, oral, %
5-ASA, rectal, %
Corticosteroids, %
Oral
Rectal
Budesonide, %
Thiopurines, %
Biologicsc, %

Overall

Low Activity Levelb Godin ,34

High Activity Levelb Godin $34

P

43 (31–56)
9 (4–16)
1 (0–2)
24 (22–27)
69
30
3
6

43 (31–57)
10 (4–16)
1 (1–2)
24 (22–28)
72
29
3
10

43 (31–55)
8.5 (4–15)
1 (0–2)
23 (21–26)
66
31
3
2

0.55
0.36
0.35
,0.01
0.12
0.66
0.79
,0.01

67
28
5
3
38
69
13

56
36
8
2
38
70
11

77
20
3
4
38
69
14

,0.01

5
3
1
24
17

7
2
1
26
19

5
3
0
23
16

0.35
0.59
0.04
0.38
0.36

0.22
0.98
0.62
0.46

a

CCFA.
Low activity level is below median Godin index, and high is above median Godin index.
Adalimumab, inﬂiximab, certolizumab pegol, or natalizumab.
5-ASA, 5-aminosalicylic acid; IQR, interquartile range; N, total participants.

b
c

degree-of-freedom likelihood ratio tests, P ¼ 0.05, and all multivariate analyses included an interaction term.
We found that increased physical activity was associated
with a reduced risk of active disease at 6 months, crude RR was
0.68 (95% conﬁdence interval [CI]: 0.53–0.89) (Table 4). Global
health status was a candidate confounder based on a priori reasoning and bivariate analysis. However, global health status was
highly correlated with quartiles of physical activity (P , 0.001 for
Spearman’s rank correlation), leading to multicollinearity in the
models. Thus, global health status was excluded as a potential
confounder to avoid overﬁtting and instability in estimated coefﬁcients. When adjusted for age, education, steroids, gender, BMI,
current smoking status, and disease duration, the product term of
physical activity and steroids, the RR was 0.72 (95% CI: 0.55–
0.94). Results of the fully adjusted model are also in Table 4.
We conducted sensitivity analyses using alternative deﬁnitions of active disease. Studies have used a decrease in sCDAI
of 70 or greater from the baseline to deﬁne remission.32 When we
deﬁned active disease as an increase in sCDAI of 70, we found

the crude RR was 0.74 (95% CI: 0.56–0.98) and the adjusted RR
was 0.74 (95% CI: 0.56–0.99). We also conducted a sensitivity
analysis, which excluded individuals taking steroids because these
individuals might have active disease not captured by the sCDAI.
The results were nearly identical to those obtained with our original models with a crude RR of 0.68 (95% CI: 0.58–0.89) and
adjusted RR of 0.72 (95% CI: 0.55–0.94).

Ulcerative Colitis/Indeterminate Colitis
Among those with UC/IC, 28% of those in the lowerexercise category had active disease at 6 months compared with
21% of those in the high-exercise category, P ¼ 0.04. We found
that higher exercise was associated with decreased risk of active
disease at 6 months, crude RR was 0.76 (95% CI: 0.53–1.09)
(Table 4). There were no signiﬁcant interactions noted. As in
building models for CD, global health status was excluded as
a potential confounder because of multicollinearity with physical
activity. When adjusted for age, education, steroids, gender, BMI,
current smoking status, and disease duration, adjusted RR was
www.ibdjournal.org |
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TABLE 3. Patient Characteristics by Disease Activity at 6 Months for Crohn’s Disease and UC/IC
CD

UC/IC

Characteristic

Remission

Active Disease

Physical activity, % ,median Godin
Age, median (IQR), yr
Duration, median (IQR), yr
Gender (% women)
BMI, median (IQR), kg/m2
Ever smokers, %
Current smokers, %
Previous bowel surgery, %
Ever hospitalized, %
Last IBD hospitalization, %
,1 yr ago
1–2 yrs ago
3–10 yrs ago
.10 yrs ago
Oral 5-ASA, %
Rectal 5-ASA, %
Oral prednisone, %
Thiopurines, %
Biologics, %
Methotrexate, %
Certolizumab pegol, %
Education (% #high school)
Global health, %
Excellent/very good
Good
Fair/poor

48
45 (32–58)
12 (5–24)
70
24 (22–27)
33
5
46
69

57
43 (31–55)
12 (5–24)
77
25 (22–28)
39
8
51
70

79
76
83
89
38
2
5
31
36
3
4
6

21
24
17
11
39
3
9
29
40
6
7
9

50
41
9

20
61
16

P

Remission

Active Disease

P

0.01
0.22
0.59
0.05
0.22
0.08
0.02
0.18
0.68

47
44 (32–57)
10 (5–16)
67
24 (22–27)
30
3
2
38

58
41 (29–53)
7 (3–14)
76
23 (21–28)
29
1
5
36

0.04
0.03
,0.01
0.06
0.74
0.81
0.31
0.11
0.59

56
72
79
84
69
11
4
25
18
0.8
0.5
6

44
28
21
16
72
18
11
23
15
0
0
6

71
25
4

53
38
9

,0.01

0.64
0.10
0.03
0.55
0.23
0.06
0.02
,0.01
,0.01

0.09

0.44
0.03
,0.01
0.78
0.41
0.32
0.41
0.61
,0.01

5-ASA, 5-aminosalicylic acid; IQR, interquartile range.

0.78 (95% CI: 0.54–1.13) (Table 4) We conducted a sensitivity
analysis, where active disease was deﬁned as an increase in
SCCAI of at least 2 points and the results were similar.

DISCUSSION
There is considerable interest in the impact of exercise on
individuals with IBD. Our study is the largest prospective analysis
of exercise in patients with IBD to date with 1857 participants
included, 1308 with CD, and 549 with UC/IC. We found that
increased levels of exercise may decrease the risk active disease at
6 months by 32% in individuals with CD and by 24% in
individuals with UC/IC. This decrease in risk persisted when
exercise status was adjusted for age, education, steroids, gender,
BMI, current smoking status, and disease duration. Studies have
demonstrated that patients who exercise more are at decreased risk
to develop CD2,3; however, there is a paucity of published data
about the effects of exercise in patients with established IBD.
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Much of what is published about the effects of exercise on the
gastrointestinal system is incongruent and has to be extrapolated
to patients with IBD.
Exercise is believed to have variable effects on the
gastrointestinal system and may lead to gastrointestinal symptoms
such as increased urge to defecate33,34 through unclear mechanisms. Previously postulated mechanisms for gastrointestinal
symptoms include decreased gastrointestinal blood ﬂow,
increased gastrointestinal motility, increased mechanical bouncing, and altered neuroendocrine modulation.6 Decrease in
splanchnic blood ﬂow during exercise can lead to ischemiainduced inﬂammation and increased intestinal permeability,
which could impact the disease course in patients with IBD. Some
studies suggest that exercise may worsen disease activity by
increasing levels of interleukin (IL)-6,7,35 IL-17, IL-10, tumor
necrosis factor-alpha,8 neutrophils, lymphocytes, and monocytes.7
Extreme exercise may increase the number of CD4 and CD8
lymphocytes, natural killer cells and the level of free radicals,
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TABLE 4. Risks Ratios for the Development of Active Disease for Participants with Godin Lesiure Time Activity
Index Above Median Compared with Those Below Median and Adjusted RRs for Covariates
CDa,b

UC/ICc

Covariate

RR

95% CI

P

RR

95% CI

P

Physical activity-cruded
Physical activity-adjusted
Age, yr
BMI, ,18.5 kg/m2
BMI, 18.5–24.99 kg/m2
BMI, 25–29.99 kg/m2
BMI, $30 kg/m2
Current smoker
Disease duration, yr
Male gender
Steroids
Greater than high school education
Physical activity · steroids

0.68
0.72
0.99
1
1.15
1.41
1.19
1.65
1
0.80
1.21
0.70
2.20

0.53–0.89
0.55–0.94
0.98–1

,0.01
0.02
0.08

0.53–1.09
0.54–1.13
0.98–1

0.13
0.18
0.64

0.50–2.63
0.61–3.28
0.50–2.84
1.11–2.47
0.99–1
0.59–1.07
0.63–2.29
0.47–1.06
0.98–4.97

0.49
0.61
0.53
0.01
0.69
0.13
0.57
0.09
0.06

0.76
0.78
1
1
0.98
1.05
1.28
0.67
0.98
0.79
2.33
1.20
—

0.47–2.06
0.48–2.27
0.58–2.83
0.16–2.07
0.95–1
0.55–1.14
1.57–3.46
0.58–2.48
—

0.96
0.91
0.54
0.48
0.02
0.21
,0.01
0.62
—

The bolded values represent the risk ratios and associated conﬁdence intervals obtained from the fully adjusted models.
a
Risks ratios were adjusted for age, education, steroids, gender, BMI, current smoking status, and disease duration and calculated using the log-binomial method.
b
All models for CD include the product term of physical activity and steroids as signiﬁcant interaction was noted.
c
Risks ratios were adjusted for age, education, steroids, gender, BMI, current smoking status, and disease duration and calculated using the Poisson method.
d
Unadjusted RR.

reactive oxygen species, and reactive nitrogen species, which
could contribute to intestinal inﬂammation.36 In contrast, other
studies have demonstrated decreased levels of IL-6 and tumor
necrosis factor-alpha in exercised mice.10 Regular exercise attenuated the microscopic and macroscopic effects of dextran sodium
sulfate–induced colitis in exercised mice compared with sedentary
mice,37 but it is unclear how physiologic changes noted in exercised rodents correlate with disease activity in humans with IBD.
Light and moderate exercise is believed to be safe in
patients with IBD,33,34 and several studies support this belief. An
evaluation of moderate-intensity exercise in 6 males with ileal CD
demonstrated a decrease in total transit time similar to that seen in
6 age-matched healthy controls, but there was no increase in
intestinal permeability, lipid peroxidation, or gastrointestinal
symptoms.38 In a prospective evaluation of patients with inactive
or mildly active CD,5 participants walked 3 times per week in
a structured group or individually, and 42% of participants reported a decrease in disease-related symptoms and 58% of participants reported improved body image and life satisfaction. This
study did not include a control group, and the beneﬁcial effects
could be due to group interaction; however, a later study randomized participants to an independent walking program versus no
exercise39 and found that the control group had a statistically
signiﬁcant worsening of disease activity, whereas the exercise
group reported a signiﬁcant reduction in symptoms.
Despite the uncertainty in understanding how exercise
impacts IBD, there are known physiologic beneﬁts to exercise,
which may be important for patients with IBD. Unfortunately,

patients with CD and UC are more likely to be inactive compared
with those without IBD4,40 and were found to have decreased
aerobic and anaerobic exercise capacity when compared with
healthy patients.41 Patients who have had surgical resection may
have diminished exercise capacity commensurate with the amount
of intestine resected.42,43 These factors might prevent patients with
IBD from reaping the known beneﬁts of exercise. Exercise may
improve skeletal health and has been shown to improve
bone mineral density in patients with IBD.12 Many patients with
CD have some degree of bone loss44 and are at increased risk to
develop fracture.45 Physical activity has been shown to decrease
the risk of colon cancer,13 and this association might have implications in the IBD population already at increased risk for colon
cancer. Exercise may also be beneﬁcial for extraintestinal manifestations of IBD and related conditions such as ankylosing spondylitis. Even if exercise does not exert its effect directly on disease
activity, it may improve perception of pain, decrease fatigue, and
improve body composition, sleep, and quality of life.35,39 Experts
have recommended a prescription of exercise for patients with
IBD that consists of walking 20 to 30 minutes at 60% of maximal
heart rate 3 days per week along with resistance training for 2 to 3
times per week for its impact on bone mineral density35; however,
this has not been tested prospectively. Our study suggests that this
level of activity is not only safe but may potentially decrease the
risk of active disease at 6 months. It is unknown if exercise is
protective against ﬂare or if persons who are healthier have
a decreased risk of ﬂare and increased ability to participate in
exercise.
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There are several strengths to this study. Individuals within
the CCFA Partners cohort come from a geographically diverse
area, with every US state and territory represented. Diagnoses
within CCFA Partners have been validated within a subset, with
97% accuracy for the diagnosis of IBD.20 Validated scales for
exposures such as exercise and disease activity, previously used
in self-report, were used in this study. The large number of participants allows for adequate power to investigate the effects of
exposures, whereas taking into account confounding factors and
interactions. There was a signiﬁcant interaction between oral corticosteroids and physical activity in patients with CD. Participants
on steroids who were in the higher-exercise category had
increased risk of active disease at 6 months; however, these patients make up a small percentage of patients (4.3%) in the higherexercise category. It is possible that despite a sCDAI #150, these
patients were not truly in remission and differ from the remainder
of the study population.
This study does have limitations. One limitation of this
study is that the patients who participate in CCFA Partners likely
represent a highly motivated subset of patients who might not
reﬂect the majority of patients with IBD, impacting external
generalizability. Physical activity is self-reported using the Godin
leisure-time activity index, and patients could exaggerate or
underestimate physical activity. With this study design, it was
not possible to assess exercise activity objectively, and this is
a limitation. Also, the same score on the Godin leisure-time
activity index could be obtained by many different exercise
regimens, introducing variability into the exposure. Although the
CCFA Partners core baseline adult survey asks about surgeries
within the month before survey completion, surgeries performed
within the past year could impact exercise ability. We were unable
to exclude such individuals, and this is a limitation of the study.
Although global health status and physical activity do not
measure the same thing in the general population, they were
highly correlated; and therefore, we were unable to control for the
effect of global health on disease activity. Another limitation of
this study is that sCDAI46 and SCCAI are subjective markers of
disease activity. Despite these limitations, this is the largest study
to date that examines the effect of exercise on disease of patients
with IBD to date. Previously, the largest study of physical activity
and IBD course included only 32 subjects39 compared with our
study, which includes nearly 1900 persons.
In conclusion, we found that higher levels of exercise at
baseline were inversely associated with the presence of active
disease after 6 months in patients with CD. This study highlights
the need for assessment of exercise status as a potential environmental factor in disease activity. If these results were replicated,
exercise could be prescribed to prolong, and possibly promote,
remission in patients with IBD.
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