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Abstract: Background: Regular physical activity (PA) is desirable, regardless of age, even in patients
with chronic conditions such as inflammatory bowel disease (IBD). Aims: This study aims to assess
PA levels and related barriers/facilitators in IBD patients, stratifying them into age groups (with
a threshold of 50 years). Methods: The International PA Questionnaire (IPAQ) assessed PA levels
regarding resting metabolic rate (Met) in minutes per week (min/wk). Patient-reported outcomes 2
(PRO-2) evaluated disease activity. Results: Among the 237 enrolled patients, PA rates were found to
differ significantly in terms of patients being sufficiently active (55% vs. 39.8%), inactive (39.6% vs.
59.1%), and engaging in health-enhancing PA (5.4% vs. 1.1%) between patients under and at least
50 years old, respectively (p < 0.001). Overall, PA levels followed this trend, being higher in younger
patients [892 (446.5–1439) vs. 545.25 (257–1210.47) Met min/wk, p = 0.007]. Individuals aged at least
50 years tend to have lower PA at regression analysis (OR: 3.302, p = 0.018). Patients aged at least
50 years perceived IBD as more of a barrier to PA (p = 0.04). Bowel urgency is a significant barrier,
especially in older patients (p = 0.022). Conclusions: Age is an unmodifiable factor impacting and
influencing PA levels. Strategies to recover exercise levels in older IBD patients should be encouraged.
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1. Introduction

The medical management of inflammatory bowel disease (IBD), comprising ulcerative
colitis (UC) and Crohn’s disease (CD), with the advent of the biological era and the continual
introduction of new therapeutic tools in the available arsenal, has led to a progressive
raising of the bar for the outcomes that therapy must achieve. This has culminated in the
current concept of “disease clearance”, which defines complete control of the disease with
an overlap of the patient’s quality of life with that of the general population [1].

As a direct consequence, the scope of action of the specialist in IBD must also include
other determinants of quality of life that are not specifically gastroenterological, such as
mental health or regular physical activity (PA). As the World Health Organization recom-
mends, PA should be suggested to patients with disabilities proportionally to individual
tolerance and capabilities [2]. Nevertheless, clear and widespread recommendations re-
garding PA are lacking in international consensus and guidelines for managing IBD [3].
Consequently, this outcome has been addressed and weighed in a heterogeneous manner.

The decreasing tendency to exercise regularly as one ages is a significant health issue
that must be addressed to prevent depriving older patients of the metabolic and extra-
metabolic benefits that PA can provide [4]. This is particularly relevant in settings such as
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IBD, where PA could be a possible measure of frailty and sarcopenia, conditions to which
these patients are easily exposed [5].

Furthermore, it is not known which environmental and IBD-related factors influence
patients to engage in regular PA. In one of the most extensive available studies (i.e., the
“BE-FIT-IBD” study), we recently assessed PA levels in a sample of 219 patients, revealing
that a significant proportion of patients (42.9%) were alarmingly completely inactive [6].
Ultimately, it appeared that among the fears we highlighted, the diagnosis of IBD emerged
as a negative conditioning factor for regular exercise [6]. Among the factors we found,
there was also a role of patients’ social network (including family and friends), as well as
the presence of a potential partner, as their influence (both encouraging and discouraging)
could impact overall levels of PA [7].

This secondary analysis of the extended version of the “BE-FIT-IBD” study (i.e., the
“BE-FIT-IBD-2” study) aims to verify whether age group is a discriminating or influential
factor on the levels of PA in patients with IBD and to identify any barriers or facilitators
existing in the relationship between this age stratification and PA levels.

2. Materials and Methods
2.1. Study Design, Setting, and Ethical Considerations

This study has an observational, cross-sectional design and is an extended version of
the “BE-FIT-IBD” study [6]. This secondary analysis is more extensive than the previous
study, as it included a larger patient sample and specifically examined how middle age,
defined as 50 years and above, influences PA levels. This cut-off, identified arbitrarily
rather than a priori (as this is a secondary analysis), focusing on middle age and 50 years,
draws its rationale from the absence of clear previous studies or guidelines addressing a
preferred age cut-off for stratifying heightened attention to PA levels in the IBD population.
In the general population, it is well established that the “second 50 s” [8] represent a critical
period during which PA should be encouraged and maintained for health benefits, as large
population data highlight that individuals in their fifties face a significantly increased risk
of sedentary behaviour [8,9].

The study was conducted within the Hepatogastroenterology division of the Uni-
versity of Campania Luigi Vanvitelli between March 2023 and March 2024. It received
approval from the ethical committee of the University of Campania Luigi Vanvitelli with
protocol number 7892 on 15 March 2023. The study was conducted in full compliance with
the Helsinki Declaration.

Consecutive two hundred and thirty-seven patients with IBD (confirmed histological
diagnosis [10]) and non-severe disease activity were selected using a priori non-invasive
stratification. For this purpose, the partial Mayo score (i.e., PMS) [11] was used for patients
with UC, while the Harvey–Bradshaw index (i.e., HBI) [12] was used for patients with CD.
Therefore, only patients with a partial Mayo score < 8 or a Harvey–Bradshaw index < 17
were admitted and included.

In these selected patients, a rigorously anonymous multi-step online questionnaire was
administered following the acquisition of informed consent. This questionnaire aimed to
assess the study’s variables of interest. The questionnaires could be submitted and finalised
by the patient only when completed in their entirety, thus eliminating the possibility of
generating missing data for this study.

Several exclusion criteria accompanied the inclusion as mentioned in the above criteria,
including a diagnosis of psychiatric disorders, recent surgery (within six months), and
the presence of clinically significant infections (such as Clostridioides difficile infection).
Additionally, the study excluded hospitalised patients or those who had received medical
contraindications to engage in any form of PA (e.g., due to decompensated rheumatologic
or cardiac conditions).

All variables collected in the questionnaire were then divided based on the age cut-off
of 50 years to examine the differences between the two resulting groups (i.e., patients under
50 and those 50 years and older).
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2.2. Description of Data Collection for the Study Variables, Including PA Levels

The questionnaire allowed the collection of various demographic variables (such as sex,
level of education, type of occupation, and presence of a partner), anthropometric variables
(such as weight, height, and body mass index), habitual variables (such as smoking status or
alcohol consumption), and clinical variables (type of IBD, previous and ongoing therapies
received, significant comorbidities).

The questionnaire also included a section on disease activity. However, instead of
using the PMS and HBI (which, as specified, were only used as a filter for patient inclusion
in the study), which require an integrated physician assessment, disease activity was
measured using a more appropriate tool (i.e., patient-reported) that relied solely on the
patient’s judgement. Moreover, PROs are more reliable than physician-reported outcomes
in assessing the social burden of IBD, including aspects such as PA [13]. To this aim, disease
activity was assessed exclusively using patient-reported variables, encompassed in the
patient-reported outcome (PRO) 2 tool for both CD [14] and UC [15] patients. Thus, for
UC patients, subscores on bowel frequency and rectal bleeding were collected, while for
CD patients, in addition to bowel frequency, data on abdominal pain were also collected.
The interpretation of the total score to determine disease activity or remission status was
carried out following the available scoring system [14,15].

The levels of PA were assessed using the Italian-validated [16] version of the Interna-
tional PA Questionnaire (IPAQ), which evaluated the type and amount of PA practised by
patients in the last week [17]. In terms of type, this questionnaire can distinguish between
intense activities (such as typically aerobic activities like running), moderate-level activities
such as light weightlifting, and finally, mild-grade activities/walking, such as regular
walking for less than 15 min. IPAQ was scored per the provided International guidelines
(https://sites.google.com/view/ipaq/home, accessed on 27 October 2024) In detail, the
quantity of PA is expressed as a continuous variable, namely as multiples of the resting
metabolic rate (Met) in minutes per week (min/week). However, each activity intensity
corresponds to a different multiplier, with a value of 8 for intense activities, 4 for moderate
ones, and for light activities, the factor varies. This latter factor depends on the intensity
of physical effort (perceived as a change in respiratory frequency), which is qualitatively
indicated as a steep grade and can range from 2.5 to 3.3.

Patients were classified as inactive (<700 Met min/week), sufficiently active (700–
2500 Met min/week), or active/HEPA (>2500 Met min/week) based on the total score
computed from the sum of different types of PA intensities [18,19].

As a completion to the questionnaire administered to patients, a final section com-
prised a series of questions exploring the barriers, beliefs, and facilitators related to PA
encountered by patients using a 5-point Likert scale of agreement (ranging from completely
agree to disagree). In the context of these questions, which specific IBD symptoms could be
more or less hindering regular PA for the patients was investigated.

This section also included a final question aiming to assess, on a 10-point Likert scale,
the degree of importance patients placed on discussing PA with their gastroenterologist
during medical check-up visits.

2.3. Statistical Analysis

Descriptive statistics were employed for data presentation. Continuous variables were
showcased as a median and relative interquartile range, while categorical and ordinal
variables were represented as a percentage of the total (%). The distribution of variables
was preliminarily assessed using the Kolmogorov–Smirnov test to determine whether
parametric or nonparametric analyses were appropriate based on study outcomes. The
relationship between categorical variables was examined using the χ2 and Fisher’s exact
tests, as appropriate. The Mann–Whitney U test was utilised to compare ordinal continu-
ous variables with two-level categorical independent variables. Kruskal–Wallis’s test was
employed for ordinal variables with multiple degrees of freedom. The strength of correla-

https://sites.google.com/view/ipaq/home
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tions between variables of interest was assessed using Spearman’s test, also presenting the
correlation coefficient (ρ).

PA levels were dichotomized (active/inactive), and a threshold of 699 Met week/min
(according to IPAQ scoring) was selected, defining active as those with PA > this threshold.

To assess predictors of physical inactivity, the independent variables in the logistic
regression model included other relevant continuous and categorical variables. The good-
ness of fit of the regression model was evaluated using Hosmer–Lemeshow, Cox and Snell
R2, and Nagelkerke R2 values, expressing the data as an exponential value of B [exp (B)].
Exp(B) was presented as an odds ratio and a 95% confidence interval (95% CI).

To evaluate the internal reliability of the survey questions regarding patient barri-
ers/facilitators to PA, Cronbach’s alpha coefficient was analysed, yielding a value of 0.7.
A statistical significance level of p < 0.05 (two-tailed) was accepted, with an alpha error
of 0.05. Statistical analyses were performed using IBM® SPSS® software (version 25, IBM
Corp.©, Armonk, NY, USA), graphs were generated using GraphPad PRISM® (version
9.5.0, GraphPad Software LLC©, Boston, MA, USA), and sample size calculations were
conducted using G*Power software (version 3.1.9.6, Faul, Erdfelder, Lang, & Buchner,
Dusseldorf, Germany).

3. Results
3.1. Baseline Characteristics and PA Levels Across Age Groups

The 237 enrolled IBD patients had a median age of 43 (30–56) years, with 149 (62.9%)
below the age of 50 and the remaining 88 (37.1%) aged at least 50 years.

The clinical–demographic characteristics of the sample are presented in Table 1. When
divided into the two identified age groups, the sample showed no significant heterogeneity
except for the expected age difference [33 (26–42) vs. 57 (54–61.75) years, p < 0.0001].

Table 1. Comparison of the primary clinical and demographic variables between the two groups of
interest relative to sample stratification based on age, using a cut-off of 50 years.

Variable Younger Patients
(<50 Years, n = 149)

Middle-Aged and Older Adults
(≥50 Years, n = 88) p 1

Age (y) 33 (26–42) 57 (54–61.75) <0.0001
Gender

0.08 2Male 73 (48.99%) 54 (61.4%)
Female 76 (51%) 34 (38.6%)

IBD type
0.786 2Crohn’s disease 62 (41.6%) 39 (44.3%)

Ulcerative colitis 87 (58.4%) 49 (55.7%)
BMI (Kg/m2) 23.84 (21.21–26.45) 24.23 (21.48–26.6) 0.316

Education level

0.523
Primary 43 (28.9%) 20 (22.7%)

Secondary 86 (57.7%) 53 (60.2%)
Degree 20 (13.4%) 15 (17%)

Job status

0.641

Unemployed 69 (46.3%) 41 (46.6%)
Employee 35 (23.5%) 24 (27.3%)

Entrepreneur 19 (12.8%) 12 (13.6%)
Worker 9 (6%) 5 (5.7%)
Student 17 (11.4%) 6 (6.8%)

Smoking status

0.201
Active 23 (15.4%) 19 (21.6%)

Past smoker 30 (20.1%) 19 (21.6%)
Never 96 (64.4%) 50 (56.8%)
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Table 1. Cont.

Variable Younger Patients
(<50 Years, n = 149)

Middle-Aged and Older Adults
(≥50 Years, n = 88) p 1

Alcohol consumer 3 (yes) 11 (7.4%) 12 (13.6%) 0.172 2

Biologics/small molecules (yes) 104 (69.8%) 61 (69.3%) 0.999 2

Previous biologics failure (yes) 31 (20.8%) 27 (30.7%) 0.117 2

Steroids active use (yes) 12 (8.1%) 2 (2.3%) 0.088 2

Steroids dose (mg) 7.5 (5–18.5) 12.5 (10) 0.072
Major comorbidity

0.998

Arthritis 4 40 (26.8%) 34 (38.6%)
Hypertension 17 (11.4%) 23 (26.1%)
Dyslipidaemia 28 (18.8%) 30 (34.1%)

Diabetes 7 (4.7%) 12 (13.6%)
Nephropathy 7 (4.7%) 6 (6.8%)
Pneumopathy 4 (2.7%) 4 (4.5%)

Thyroid disease 17 (11.4%) 6 (6.8%)
Previous surgery 67 (45%) 31 (35.2%) 0.172 2

Stable partner (yes) 103 (69.1%) 67 (76.1) 0.297 2

IBD: inflammatory bowel disease; BMI: body mass index. 1 The p-value is calculated to weigh the differences
between the two groups. Significant p-values (p < 0.05) are highlighted in bold. 2 The p-value is calculated to
weigh the differences between the two groups (using statistics based on the χ2 and Fisher’s exact test where
appropriate). Significant p-values (p < 0.05) are highlighted in bold. 3 Definition as an alcohol user in cases of daily
alcohol consumption equalling or exceeding 20 g (for females) or 30 g (for males). 4 This specific comorbidity was
identified after scrutiny as an extra-intestinal manifestation associated with the underlying IBD.

Concerning the primary outcome, stratifying IBD patients based on PA measured by
IPAQ has shown a significant intra-sample difference when considering a cut-off of 50 years.
In the patient group under 50 years of age, the majority were classified as sufficiently active
(82, 55%), with a minority classified as HEPA active (8, 5.4%) and the remaining as inactive
(59, 39.6%). Conversely, in the patient group aged 50 and over, this ratio wholly reversed,
with 52 (59.1%) patients classified as inactive, only 35 (39.8%) as sufficiently active, and 1
(1.1%) as HEPA active (p = 0.0002).

The overall levels of PA total score were found to be 892 (446.5–1439) and 545.25
(257–1210.47) Met min/week in patients under and over 50 years of age, respectively
(p = 0.007). As depicted in Figure 1A–D, the primary determinants of the IPAQ total score
differences (in which the PA rates are calculated) were activities involving higher levels of
physical exertion.

Intense PA [0 (0–224) vs. 0 (0–160) Met min/week, p = 0.021] and moderate PA [208
(0–516) vs. 26 (0–417) Met min/week, p = 0.038] were found to be higher in patients under
50 compared to those over 50 years old. Conversely, mild/walking activities did not differ
between these two groups [360 (151.5–862.5) vs. 291.25 (156.37–538.12) Met min/week,
p = 0.182]. A weak negative correlation was also found between age and PA total score for
vigorous activities (ρ = −0.127, p = 0.049).

Finally, being over 50 years of age emerged as a predictor of physical inactivity (defined
as an IPAQ total score < 700 Met min/week) in logistic regression analysis (β = 1.194, OR:
3.302, 95% CI 1.224–8.905, p = 0.018).

The stratification of PA levels (in terms of IPAQ total score) based on the presence
or absence of arthritis did not show any significant differences in patients aged at least
50 years (p = 0.208) or in younger patients (p = 0.328), excluding a relevant impact of this
comorbidity (also considering the exclusion from the study of patients with significant
rheumatologic impairment).
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Figure 1. Interleaved box and whisker plots depict physical activity (PA) levels, stratified by two age 
groups (< or ≥50 years) across panels (A–D). PA levels are expressed in resting metabolic rate (Met) 
in min/wk. Panels (A–C) show the mild, moderate, and intense activities individually, while panel 
D presents the summation of all activities to provide the total score. Correlation analysis regarding 
PA intensity and age is presented in panels (E–H). In graphs (E–H), the total PA score is indicated 
on the y-axis. In graph D, the threshold for physical inactivity (i.e., 700 Met min/week) is also 
depicted as a grey dashed horizontal line. Spearman’s correlation coefficient (𝝆) is also displayed in 
graphs (E–H). p-values are also provided for comparisons between the groups of interest. Significant 
p-values (i.e., <0.05 two-tailed) are also included in bold. 
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Differentiate the Levels of PA Based on Belonging or Not Belonging to Middle Age and Beyond 

When stratified by disease activity according to the PRO-2, 81 (54.36%) and 44 (50%) 
patients had active IBD in the group under and at least 50 years old, respectively, without 
a clear difference (p = 0.590). 

Nevertheless, the rate of patients with physical inactivity was found to be 56 (50.4%) 
and 55 (49.5%) in the group of patients with active and remission IBD (according to PRO-

Figure 1. Interleaved box and whisker plots depict physical activity (PA) levels, stratified by two age
groups (< or ≥50 years) across panels (A–D). PA levels are expressed in resting metabolic rate (Met) in
min/wk. Panels (A–C) show the mild, moderate, and intense activities individually, while panel (D)
presents the summation of all activities to provide the total score. Correlation analysis regarding
PA intensity and age is presented in panels (E–H). In graphs (E–H), the total PA score is indicated
on the y-axis. In graph (D), the threshold for physical inactivity (i.e., 700 Met min/week) is also
depicted as a grey dashed horizontal line. Spearman’s correlation coefficient (ρ) is also displayed in
graphs (E–H). p-values are also provided for comparisons between the groups of interest. Significant
p-values (i.e., <0.05 two-tailed) are also included in bold.

3.2. The Patient-Reported Disease Activity Through the PRO-2 Tool Does Not Appear to
Differentiate the Levels of PA Based on Belonging or Not Belonging to Middle Age and Beyond

When stratified by disease activity according to the PRO-2, 81 (54.36%) and 44 (50%)
patients had active IBD in the group under and at least 50 years old, respectively, without a
clear difference (p = 0.590).

Nevertheless, the rate of patients with physical inactivity was found to be 56 (50.4%)
and 55 (49.5%) in the group of patients with active and remission IBD (according to PRO-2),
respectively (p = 0.518). Stratification of the data by age did not show differences in these
rates (p > 0.05).

Consequently, the IPAQ total score also appeared homogeneous in patients under
(p = 0.802) and over 50 years old (p = 0.742) concerning the PRO-2. Additionally, in both
CD and UC patients, at equivalent disease activity levels, patients younger or older than
50 years mainly demonstrated comparable levels of PA, excluding in this setting that
disease activity may have significant influences on PA levels (Figure 2A–H, p > 0.05).

Finally, the PRO-2 also did not demonstrate a predictor of PA or inactivity. When
logistic regression analysis was weighted for patients under (β = 0.014; OR: 1.014, 95%
CI 0.386–2.665, p = 0.978) and at least 50 years old (β = −1.736; OR: 0.176, 95% CI 0.029–1.077,
p = 0.06), no marked differences emerged.
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Figure 2. Interleaved box and whisker plots of physical activity (PA) levels, stratified by disease
activity severity assessed with the patient-reported outcome (PRO) 2 and type of inflammatory bowel
disease in patients with Crohn’s disease (CD) in panels (A–D) and patients with ulcerative colitis
(UC) in panels (E–H) are shown. PA was matched based on intensity into mild/walking type PA
(A,E), moderate (B,F), intense (C,G), and also as a total score by summing the previous types of PA
(D,H). In graphs (D,H), the threshold for physical inactivity (i.e., 700 Met min/week) is also depicted
as a grey dashed horizontal line.

3.3. Factors Hindering PA and Willingness to Discuss PA with Their IBD Specialist in
Both Groups

The 5-Likert scale questionnaire administered to IBD patients revealed a clear distinc-
tion between patients under 50 and those aged 50 and over regarding a specific barrier.
Specifically, younger patients exhibited a lower belief (i.e., they were either entirely or
partially in disagreement) that IBD constituted a significant impediment to engaging in
regular PA compared to patients aged at least 50 (41% vs. 26.1%, p = 0.04). Conversely, the
remaining barriers or facilitators examined did not show a differential distribution based
on age (Table 2).

In addition to this framework, the distribution of barriers related explicitly to IBD
symptoms also showed differences based on age group. In patients aged at least 50, typical
symptoms of rectal syndrome, particularly bleeding (4.5% vs. 2%) and bowel urgency
(48.9% vs. 36.9%), were more pronounced compared to younger counterparts (Figure 3A–E,
p = 0.022). This analysis, stratified by type of IBD, confirmed these findings in patients with
UC (Figure 3F–J, p = 0.014) and even more prominently in those with CD (Figure 3K–O,
p = 0.014), highlighting a greater significance of abdominal pain in younger patients in both
cases. Not by chance, patients with bowel urgency exhibited generally poorer levels of
intense PA (p = 0.01), moderate PA (p = 0.029), and PA total score (p = 0.014), as highlighted
in Figure 3P–R.
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Table 2. Distribution of responses to the 5-Likert scale questionnaire regarding facilitators and barriers
influencing a higher or lower tendency of inflammatory bowel disease (IBD) patients to engage in
regular physical activity (PA), categorised by age group.

Question Domain
Younger Patients (<50 Years, n = 149) Middle-Aged and Older Adults (≥50 Years, n = 88)

p-Value 1

CA PA IR PD CD CA PA IR PD CD

IBD as a block to PA 5
(3.4%)

39
(26.2%)

44
(29.5%)

22
(14.8%)

39
(26.2%)

17
(19.3%)

27
(30.7%)

21
(23.9%) 6 (6.8%) 17

(19.3%) 0.04

IBD treatment as a block to PA 2
(1.3%)

12
(8.1%)

49
(32.9%)

12
(8.1%)

74
(49.7%)

6
(6.8%)

5
(5.7%) 37 (42%) 4 (4.5%) 36

(40.9%) 0.670

PA as a trigger of IBD activity 37
(24.8%)

12
(8.1%)

28
(18.8%)

15
(10.1%)

57
(38.3%)

31
(35.2%)

16
(18.2%) 15 (17%) 4 (4.5%) 22

(25%) 0.532

PA as an inducer of IBD
complications

9
(6%)

15
(10.1%)

27
(18.1%)

21
(14.1%)

77
(51.7%)

9
(10.2%)

11
(12.5%)

21
(23.9%)

9
(10.2%)

38
(43.2%) 0.918

PA can improve IBD 21
(14.1%)

60
(40.3%)

35
(23.5%)

5
(2.4%)

28
(18.8%)

7
(8%)

29
(33%)

32
(36.4%) 3 (3.4%) 17

(19.3%) 0.977

PA can prevent IBD relapse 19
(12.8%)

66
(44.3%)

42
(28.2%)

13
(8.7%)

9
(6%)

6
(6.8%)

23
(26.1%)

46
(52.3%) 7 (8%) 6 (6.8%) 0.126

My GP informed me about
PA/IBD

41
(27.5%)

41
(27.5%)

25
(16.8%)

7
(4.7%)

35
(23.5%)

11
(12.5%)

15
(17%)

21
(23.9%)

12
(13.6%)

29
(33%) 0.110

My IBDologist informed me
about PA/IBD

59
(39.6%)

52
(34.9%)

16
(10.7%)

7
(4.7%)

15
(10.1%)

24
(27.3%)

29
(33%)

16
(18.2%) 5 (5.7%) 14

(15.9%) 0.318

My social network stimulated
me to do PA

68
(45.6%)

48
(32.2%)

13
(8.7%)

9
(6%)

11
(7.4%)

24
(27.3%)

21
(23.9%)

13
(14.8%)

21
(23.9%)

21
(23.9%) 0.181

My social network dissuade
me from doing PA

0
(0%)

22
(14.8%)

22
(14.8%)

17
(11.4%)

88
(59.1%)

0
(0%)

15
(17%) 15 (17%) 10

(11.4%)
48

(54.5%) 0.568

Before my IBD diagnosis, I
had a greater tendency to

engage in regular PA

25
(16.8%)

32
(21.5%)

31
(20.8%)

8
(5.4%)

53
(35.6%)

18
(20.5%)

13
(14.8%)

26
(29.5%) 5 (5.7%) 26

(29.5%) 0.669

CA: Completely agree; PA: Partially agree; IR: I think it is irrelevant; PD: Partially disagree; CD: Completely
disagree; GP: general practitioner. 1 The p-value (Kruskal–Wallis test) is calculated to weigh the differences
between the two groups (i.e., <50 and ≥50 years). Significant p-values (p < 0.05) are highlighted in bold.Gastroenterol. Insights 2024, 15, FOR PEER REVIEW 9 

 

 

 
Figure 3. Barriers to engaging in regular physical activity reported by patients, stratified by age 
group in patients under 50 years old (blue) and patients aged at least 50 (red). The data are presented 
both for the overall sample (A–E) and specifically for the type of inflammatory bowel disease, 
ulcerative colitis (F–J), and Crohn’s disease (K–O), respectively. Percentages are relative to the total 
of each specific subgroup. Additionally, interleaved scatter plots are included to illustrate 
differences in physical activity based on the presence or absence of bowel urgency, both in the 
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between the groups of interest. Significant p-values (i.e., <0.05 two-tailed) are also included in bold. 
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for the overall sample (A–E) and specifically for the type of inflammatory bowel disease, ulcerative
colitis (F–J), and Crohn’s disease (K–O), respectively. Percentages are relative to the total of each
specific subgroup. Additionally, interleaved scatter plots are included to illustrate differences in
physical activity based on the presence or absence of bowel urgency, both in the overall sample (P)
and in patients under (Q) or at least (R) 50 years of age. Physical activity levels are expressed in
resting metabolic rate (Met) in min/wk. p-values are also provided for comparisons between the
groups of interest. Significant p-values (i.e., <0.05 two-tailed) are also included in bold.

Furthermore, despite these differences, the importance attributed by patients to want-
ing to discuss PA with their gastroenterologist, as expressed on a 10-point Likert scale, did
not vary based on age group [6 (4–8) vs. 5 (3–8), p = 0.119] in patients under 50 years old
and those aged at least 50, respectively.

4. Discussion

This study highlights how the age of 50 can be a potential threshold that reduces the
tendency of patients with IBD to engage in regular PA, with this cut-off also demonstrating
predictive power (OR: 3.302). This is supported by the dramatically different rates of
inactivity (59.1% vs. 39.6%, p = 0.0002) observed in favour of the group aged at least
50 years compared to their younger counterparts. To exacerbate the situation, the median
levels of PA in older patients were alarmingly below the threshold of minimal PA (i.e.,
700 Met min/week), amounting to 545.25 (257–1210.47) Met min/week, with levels only
slightly higher than this threshold in younger patients, at 892 (446.5–1439) Met min/week.

Indeed, these data will need to be compared in future studies with a healthy coun-
terpart to verify the differences in the magnitude of age’s impact on PA levels in the IBD
setting compared to the general population.

These findings are concerning in light of the evident benefits that PA can offer patients
with IBD, including fatigue reduction and improvement in quality of life [20].

Finding comparisons regarding PA in IBD is not straightforward, especially consider-
ing that many studies have been conducted as surveys and not all studies have assessed PA
levels using standardised tools (such as IPAQ). A previous survey, although not explicitly
analysing to identify a specific age threshold, reported a dramatically reduced PA trend in
patients at least 60 years compared to the 30–59 age group [21]. In addition, another survey
also identified a significant negative relationship between age and PA (r = −0.158) only in
patients with UC [22], whereas in our case, this unfavourable impact of age was observed
in patients with CD as well.

Our study did not observe a clear difference in the PRO-2 based on PA levels, suggest-
ing that disease activity (despite excluding patients with severe disease) does not appear to
influence these levels dramatically. However, as demonstrated by other studies, higher PA
levels may indeed be associated with a lower relapse rate in patients with IBD [23].

On the other hand, however, delving into the clinical aspects of IBD, specific clinical
manifestations seem to carry more weight than others in discouraging patients from
engaging in regular PA, especially bowel urgency (48.9% in our study, Figure 3). In a
previous survey by Tew et al. [22], a large sample of over 800 patients with IBD (mostly
female) also reported bowel urgency as a transparent barrier to PA in 61% of cases. It is well
known that urgency is a significant form of stigma [24] experienced by patients with IBD
and, therefore, is a predictable barrier to PA. Patients may fear attending facilities where
they can exercise, especially in groups, where physical exertion could be seen as a trigger
for sudden urgent evacuation and the urgent need to find a bathroom or fear of episodes
of faecal incontinence. This issue appears to impact older patients more significantly than
younger ones in our setting (Figure 3D,I,N). In younger individuals, however, abdominal
pain appears to be a more prevalent barrier (Figure 3A,F,K). Consequently, it is central,
especially in older patients, to improve or, when possible, resolve bowel urgency to allow
patients to have greater confidence in engaging in exercise [25].
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In addition, the 5-Likert scale questionnaire focusing on the main domains (see Table 2),
which was filtered based on age groups identified in our study, clearly indicated that
patients aged over 50 more strongly perceive the misconception that IBD itself is the real
barrier to engaging in regular PA (p = 0.04). This finding necessitates serious consideration
of the need to hypothesise cognitive–behavioural strategies [26] aimed at correcting the
hypervigilance of patients that generates insecurities and fear towards engaging in activities
that contribute to normal well-being and fitness, as seen in the general healthy population.
Thus, the potential disability associated with IBD should not be a priori impediment to
engaging in any form of PA. Indeed, cognitive–behavioural techniques have already shown
promising results in improving IBD patients’ quality of life [26] and correcting erroneous
practises, such as poor adherence to conventional oral therapy [27].

This unfavourable condition of reduced PA in IBD patients over 50 years of age could
be attributed to several IBD-related factors in addition to purely age-related aspects. While
fatigue is a common complaint among IBD patients across all age groups [28], it tends
to affect a significant portion of older patients [29]. Moreover, anxiety and depressive
disorders are highly prevalent in elderly patients with IBD [30], often persisting even in
periods of complete disease remission [31], and are strong predictors of fatigue [32,33].
In this vicious cycle, which only serves to reduce PA further, the latter can paradoxically
be a potential solution or improvement factor for both fatigue and anxiety–depressive
disorders [34,35]. Another factor that may influence PA is diet, which can exhibit signifi-
cantly different patterns among IBD patients depending on their age group [36]. Different
dietary patterns can lead to distinct gut microbiota phenotypes, both pro-inflammatory
and anti-inflammatory [37], in a population already predisposed to likely IBD-induced
dysbiosis [38]. Finally, older age can lead to a longer disease duration than younger individ-
uals, even with the same age at diagnosis. This extended period of long-term inflammation
could inevitably reduce the tendency to engage in regular PA [39]. All these considerations,
however, remain speculative and require a series of future studies to explore in depth
the complex and largely uncharted relationships between PA, diet, psychology, chronic
inflammation, and alterations in the gut microbiota.

This study has several strengths, including a large sample size compared to previous
literature and standardised criteria for assessing disease activity (i.e., PRO-2) and PA
(i.e., IPAQ). Among the limitations, however, are the monocentric nature of the study
and the need to confirm subgroup analyses with smaller sample sizes in larger cohorts.
Additionally, the mono-national nature of the study precludes highlighting intra-cultural
differences regarding the relationship between age and PA. Additionally, the cross-sectional
design allows for predictive considerations based on OR-based regression, yet future
studies that weigh prospective risk measures such as relative risk are desirable.

Finally, in future studies, the delicate relationship between PA and dietary regimen
can be further explored to examine their different influences, considering the combined
beneficial effects they can both bring to health [40]. This also considers patient adherence
to health-promoting dietary regimens, such as the Mediterranean diet, which is reported as
low in several studies on individuals with IBD [41,42].

5. Conclusions

In conclusion, this study raises the alarm about the need to identify corrective strategies
to address the significant decline in regular PA among patients aged at least 50 years,
where, as demonstrated in this study, there is a sharp increase in rates of physical inactivity
compared to younger populations. Insecurities and barriers persist, and specific symptoms,
such as those more distal (primarily bowel urgency), must be appropriately managed.
There is a strong patient need (as shown by our 10-point Likert scale of interest) to discuss
PA with their gastroenterologist (and this is independent of age group). New studies are
needed to identify which interventions are most appropriate in these age groups to improve
adherence to regular exercise, and others are needed to strengthen further the concept
that PA is not dangerous for patients with IBD to identify preferred intensity levels and
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sports for these patients. Synergistic, multidisciplinary efforts from sports medicine and
gastroenterology are necessary to produce clear recommendations in line with current
major international guidelines.

Author Contributions: Conceptualization, A.G.G., R.P. and F.Z.; methodology, A.G.G. and R.P.;
software, A.G.G. and R.P.; validation, A.G.G., R.P., G.P., A.Z., A.F. and F.Z.; formal analysis, R.P.;
investigation, A.G.G., R.P., G.P., A.Z., A.F. and F.Z.; data curation, A.G.G., R.P. and G.P.; writing—
original draft preparation, A.G.G., R.P., G.P., A.Z., A.F. and F.Z.; writing—review and editing, A.G.G.,
R.P., G.P., A.Z., A.F. and F.Z.; visualisation, A.G.G. and R.P.; supervision, A.G.G., R.P. and F.Z.;
project administration, A.G.G. and R.P. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the University of Campania Luigi Vanvitelli
(protocol number 7892, 15 March 2023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The original contributions presented in the study are included in the
article. Further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Colombel, J.-F. Disease Clearance in Inflammatory Bowel Disease. Gastroenterol. Hepatol. 2021, 17, 233–235.
2. Bull, F.C.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, J.-P.; Chastin, S.; Chou, R.; et al.

World Health Organization 2020 Guidelines on Physical Activity and Sedentary Behaviour. Br. J. Sports Med. 2020, 54, 1451–1462.
[CrossRef] [PubMed]

3. Weissman, S.; Systrom, H.K.; Bangolo, A.; Elias, D.; Awasi, M.; Zahdeh, T.; Ogbu, C.E.; Kim, M.H.; Kalra, M.; Khota, K.; et al.
Health Maintenance and Preventative Care in Inflammatory Bowel Disease: A Systematic Review of the Overall Quality of
Societal Recommendations. J. Clin. Gastroenterol. 2023, 57, 325–334. [CrossRef] [PubMed]

4. Galloza, J.; Castillo, B.; Micheo, W. Benefits of Exercise in the Older Population. Phys. Med. Rehabil. Clin. N. Am. 2017, 28, 659–669.
[CrossRef]

5. Marzetti, E.; Calvani, R.; Tosato, M.; Cesari, M.; Di Bari, M.; Cherubini, A.; Broccatelli, M.; Savera, G.; D’Elia, M.; Pahor, M.; et al.
Physical Activity and Exercise as Countermeasures to Physical Frailty and Sarcopenia. Aging Clin. Exp. Res. 2017, 29, 35–42.
[CrossRef] [PubMed]

6. Gravina, A.G.; Pellegrino, R.; Durante, T.; Palladino, G.; D’Onofrio, R.; Mammone, S.; Arboretto, G.; Auletta, S.; Imperio, G.;
Ventura, A.; et al. Inflammatory Bowel Diseases Patients Suffer from Significant Low Levels and Barriers to Physical Activity:
The “BE-FIT-IBD” Study. World J. Gastroenterol. 2023, 29, 5668–5682. [CrossRef]

7. Gravina, A.G.; Pellegrino, R.; Palladino, G.; Imperio, G.; Ventura, A.; Cipullo, M.; Coppola, A.; Federico, A. Profiling the Patient
with Inflammatory Bowel Disease in the Relationship between Physical Activity and Partner/Social Network Status: A Post Hoc
Patient-Tailored Analysis of the “BE-FIT-IBD” Study. Gastroenterol. Hepatol. 2024. [CrossRef]

8. Institute of Medicine (US) Division of Health Promotion and Disease Prevention. The Second Fifty Years: Promoting Health and
Preventing Disability; Berg, R.L., Cassells, J.S., Eds.; National Academies Press: Washington, DC, USA, 1992; ISBN 978-0-309-04681-7.

9. McPhee, J.S.; French, D.P.; Jackson, D.; Nazroo, J.; Pendleton, N.; Degens, H. Physical Activity in Older Age: Perspectives for
Healthy Ageing and Frailty. Biogerontology 2016, 17, 567–580. [CrossRef]

10. Feakins, R.; Borralho Nunes, P.; Driessen, A.; Gordon, I.O.; Zidar, N.; Baldin, P.; Christensen, B.; Danese, S.; Herlihy, N.; Iacucci,
M.; et al. Definitions of Histological Abnormalities in Inflammatory Bowel Disease: An ECCO Position Paper. J. Crohns Colitis
2024, 18, 175–191. [CrossRef]

11. Lewis, J.D.; Chuai, S.; Nessel, L.; Lichtenstein, G.R.; Aberra, F.N.; Ellenberg, J.H. Use of the Noninvasive Components of the Mayo
Score to Assess Clinical Response in Ulcerative Colitis. Inflamm. Bowel Dis. 2008, 14, 1660–1666. [CrossRef]

12. Harvey, R.F.; Bradshaw, J.M. A Simple Index of Crohn’s-Disease Activity. Lancet 1980, 1, 514. [CrossRef] [PubMed]
13. Decker, B.; Tuzil, J.; Lukas, M.; Cerna, K.; Bortlik, M.; Velackova, B.; Pilnackova, B.; Dolezal, T. Patient-Reported Symptoms Are a

More Reliable Predictor of the Societal Burden Compared to Established Physician-Reported Activity Indices in Inflammatory
Bowel Disease: A Cross-Sectional Study. Expert. Rev. Gastroenterol. Hepatol. 2023, 17, 99–108. [CrossRef] [PubMed]

14. Khanna, R.; Zou, G.; D’Haens, G.; Feagan, B.G.; Sandborn, W.J.; Vandervoort, M.K.; Rolleri, R.L.; Bortey, E.; Paterson, C.; Forbes,
W.P.; et al. A Retrospective Analysis: The Development of Patient Reported Outcome Measures for the Assessment of Crohn’s
Disease Activity. Aliment. Pharmacol. Ther. 2015, 41, 77–86. [CrossRef] [PubMed]

https://doi.org/10.1136/bjsports-2020-102955
https://www.ncbi.nlm.nih.gov/pubmed/33239350
https://doi.org/10.1097/MCG.0000000000001833
https://www.ncbi.nlm.nih.gov/pubmed/36753461
https://doi.org/10.1016/j.pmr.2017.06.001
https://doi.org/10.1007/s40520-016-0705-4
https://www.ncbi.nlm.nih.gov/pubmed/28181204
https://doi.org/10.3748/wjg.v29.i41.5668
https://doi.org/10.1016/j.gastrohep.2024.502203
https://doi.org/10.1007/s10522-016-9641-0
https://doi.org/10.1093/ecco-jcc/jjad142
https://doi.org/10.1002/ibd.20520
https://doi.org/10.1016/S0140-6736(80)92767-1
https://www.ncbi.nlm.nih.gov/pubmed/6102236
https://doi.org/10.1080/17474124.2023.2161047
https://www.ncbi.nlm.nih.gov/pubmed/36537197
https://doi.org/10.1111/apt.13001
https://www.ncbi.nlm.nih.gov/pubmed/25348809


Gastroenterol. Insights 2024, 15 974

15. Jairath, V.; Khanna, R.; Zou, G.Y.; Stitt, L.; Mosli, M.; Vandervoort, M.K.; D’Haens, G.; Sandborn, W.J.; Feagan, B.G.; Levesque,
B.G. Development of Interim Patient-Reported Outcome Measures for the Assessment of Ulcerative Colitis Disease Activity in
Clinical Trials. Aliment. Pharmacol. Ther. 2015, 42, 1200–1210. [CrossRef] [PubMed]

16. Iona, T.; Masala, D.; La Torre, G.; Imbrogna, A.; Mannocci, A. International Physical Activity Questionnaire for ITalian Elderly
(IPAQ-EIT): Reliability in an Italian Sample. Clin. Ter. 2022, 173, 546–550. [CrossRef]

17. Cleland, C.; Ferguson, S.; Ellis, G.; Hunter, R.F. Validity of the International Physical Activity Questionnaire (IPAQ) for Assessing
Moderate-to-Vigorous Physical Activity and Sedentary Behaviour of Older Adults in the United Kingdom. BMC Med. Res.
Methodol. 2018, 18, 176. [CrossRef]

18. Abate Daga, F.; Agostino, S.; Peretti, S.; Beratto, L. COVID-19 Nationwide Lockdown and Physical Activity Profiles among
North-Western Italian Population Using the International Physical Activity Questionnaire (IPAQ). Sport. Sci. Health 2021, 17,
459–464. [CrossRef]

19. Craig, C.L.; Marshall, A.L.; Sjöström, M.; Bauman, A.E.; Booth, M.L.; Ainsworth, B.E.; Pratt, M.; Ekelund, U.; Yngve, A.; Sallis,
J.F.; et al. International Physical Activity Questionnaire: 12-Country Reliability and Validity. Med. Sci. Sports Exerc. 2003, 35,
1381–1395. [CrossRef]

20. Davis, S.P.; Crane, P.B.; Bolin, L.P.; Johnson, L.A. An Integrative Review of Physical Activity in Adults with Inflammatory Bowel
Disease. Intest. Res. 2022, 20, 43–52. [CrossRef]

21. Chan, D.; Robbins, H.; Rogers, S.; Clark, S.; Poullis, A. Inflammatory Bowel Disease and Exercise: Results of a Crohn’s and Colitis
UK Survey. Frontline Gastroenterol. 2014, 5, 44–48. [CrossRef]

22. Tew, G.A.; Jones, K.; Mikocka-Walus, A. Physical Activity Habits, Limitations, and Predictors in People with Inflammatory Bowel
Disease: A Large Cross-Sectional Online Survey. Inflamm. Bowel Dis. 2016, 22, 2933–2942. [CrossRef] [PubMed]

23. Gatt, K.; Schembri, J.; Katsanos, K.H.; Christodoulou, D.; Karmiris, K.; Kopylov, U.; Pontas, C.; Koutroubakis, I.E.; Foteino-
giannopoulou, K.; Fabian, A.; et al. Inflammatory Bowel Disease [IBD] and Physical Activity: A Study on the Impact of Diagnosis
on the Level of Exercise Amongst Patients With IBD. J. Crohns Colitis 2019, 13, 686–692. [CrossRef] [PubMed]

24. Guo, L.; Rohde, J.; Farraye, F.A. Stigma and Disclosure in Patients With Inflammatory Bowel Disease. Inflamm. Bowel Dis. 2020,
26, 1010–1016. [CrossRef] [PubMed]

25. Caron, B.; Ghosh, S.; Danese, S.; Peyrin-Biroulet, L. Identifying, Understanding, and Managing Fecal Urgency in Inflammatory
Bowel Diseases. Clin. Gastroenterol. Hepatol. 2023, 21, 1403–1413.e27. [CrossRef] [PubMed]

26. Riggott, C.; Mikocka-Walus, A.; Gracie, D.J.; Ford, A.C. Efficacy of Psychological Therapies in People with Inflammatory Bowel
Disease: A Systematic Review and Meta-Analysis. Lancet Gastroenterol. Hepatol. 2023, 8, 919–931. [CrossRef]

27. Gravina, A.G.; Pellegrino, R.; Palladino, G.; Mazzarella, C.; Federico, P.; Arboretto, G.; D’Onofrio, R.; Olivieri, S.; Zagaria, G.;
Durante, T.; et al. Targeting the Gut-Brain Axis for Therapeutic Adherence in Patients with Inflammatory Bowel Disease: A
Review on the Role of Psychotherapy. Brain-Appar. Commun. A J. Bacomics 2023, 2, 2181101. [CrossRef]

28. Pellino, G.; Sciaudone, G.; Caserta, V.; Candilio, G.; De Fatico, G.S.; Gagliardi, S.; Landino, I.; Patturelli, M.; Riegler, G.; Di Caprio,
E.L.; et al. Fatigue in Inflammatory Bowel Diseases: Relationship with Age and Disease Activity. Int. J. Surg. 2014, 12 (Suppl. S2),
S60–S63. [CrossRef]

29. Bellone, F.; Sardella, A.; Muscianisi, M.; Basile, G. Fatigue, Sarcopenia, and Frailty in Older Adults with Inflammatory Bowel
Disease. Minerva Gastroenterol. 2024, 70, 79–88. [CrossRef]

30. Barberio, B.; Zamani, M.; Black, C.J.; Savarino, E.V.; Ford, A.C. Prevalence of Symptoms of Anxiety and Depression in Patients
with Inflammatory Bowel Disease: A Systematic Review and Meta-Analysis. Lancet Gastroenterol. Hepatol. 2021, 6, 359–370.
[CrossRef]

31. Spina, A.; Mazzarella, C.; Dallio, M.; Romeo, M.; Pellegrino, R.; Durante, T.; Romano, M.; Loguercio, C.; Di Mauro, M.; Federico,
A.; et al. The Lesson from the First Italian Lockdown: Impacts on Anxiety and Depressive Symptoms and Sleep Quality in
Patients with Remission of Inflammatory Bowel Disease. Rev. Recent. Clin. Trials 2022, 17, 109–119. [CrossRef]

32. Bernstein, C.N.; Fisk, J.D.; Dolovich, C.; Hitchon, C.A.; Graff, L.A.; El-Gabalawy, R.; Lix, L.M.; Bolton, J.M.; Patten, S.B.; Marrie,
R.A. Understanding Predictors of Fatigue Over Time in Persons With Inflammatory Bowel Disease: The Importance of Depressive
and Anxiety Symptoms. Am. J. Gastroenterol. 2024, 119, 922–929. [CrossRef] [PubMed]

33. Keightley, P.; Reay, R.E.; Pavli, P.; Looi, J.C. Inflammatory Bowel Disease-Related Fatigue Is Correlated with Depression and
Gender. Australas. Psychiatry 2018, 26, 508–513. [CrossRef] [PubMed]

34. Farrell, D.; Artom, M.; Czuber-Dochan, W.; Jelsness-Jørgensen, L.P.; Norton, C.; Savage, E. Interventions for Fatigue in Inflamma-
tory Bowel Disease. Cochrane Database Syst. Rev. 2020, 4, CD012005. [CrossRef] [PubMed]

35. Rozich, J.J.; Holmer, A.; Singh, S. Effect of Lifestyle Factors on Outcomes in Patients With Inflammatory Bowel Diseases. Am. J.
Gastroenterol. 2020, 115, 832–840. [CrossRef]

36. Xu, F.; Park, S.; Liu, Y.; Greenlund, K.J. Dietary Intake Patterns among Adults with Inflammatory Bowel Disease in the United
States, 2015. PLoS ONE 2021, 16, e0250441. [CrossRef]

37. Bolte, L.A.; Vich Vila, A.; Imhann, F.; Collij, V.; Gacesa, R.; Peters, V.; Wijmenga, C.; Kurilshikov, A.; Campmans-Kuijpers, M.J.E.;
Fu, J.; et al. Long-Term Dietary Patterns Are Associated with pro-Inflammatory and Anti-Inflammatory Features of the Gut
Microbiome. Gut 2021, 70, 1287–1298. [CrossRef]

38. Chang, J.T. Pathophysiology of Inflammatory Bowel Diseases. N. Engl. J. Med. 2020, 383, 2652–2664. [CrossRef]
39. Metsios, G.S.; Moe, R.H.; Kitas, G.D. Exercise and Inflammation. Best. Pract. Res. Clin. Rheumatol. 2020, 34, 101504. [CrossRef]

https://doi.org/10.1111/apt.13408
https://www.ncbi.nlm.nih.gov/pubmed/26388424
https://doi.org/10.7417/CT.2022.2480
https://doi.org/10.1186/s12874-018-0642-3
https://doi.org/10.1007/s11332-021-00745-8
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.5217/ir.2020.00049
https://doi.org/10.1136/flgastro-2013-100339
https://doi.org/10.1097/MIB.0000000000000962
https://www.ncbi.nlm.nih.gov/pubmed/27824653
https://doi.org/10.1093/ecco-jcc/jjy214
https://www.ncbi.nlm.nih.gov/pubmed/30561568
https://doi.org/10.1093/ibd/izz260
https://www.ncbi.nlm.nih.gov/pubmed/32556190
https://doi.org/10.1016/j.cgh.2023.02.029
https://www.ncbi.nlm.nih.gov/pubmed/36906079
https://doi.org/10.1016/S2468-1253(23)00186-3
https://doi.org/10.1080/27706710.2023.2181101
https://doi.org/10.1016/j.ijsu.2014.08.379
https://doi.org/10.23736/S2724-5985.21.02886-2
https://doi.org/10.1016/S2468-1253(21)00014-5
https://doi.org/10.2174/1574887117666220328125720
https://doi.org/10.14309/ajg.0000000000002630
https://www.ncbi.nlm.nih.gov/pubmed/38088416
https://doi.org/10.1177/1039856218772245
https://www.ncbi.nlm.nih.gov/pubmed/29737197
https://doi.org/10.1002/14651858.CD012005.pub2
https://www.ncbi.nlm.nih.gov/pubmed/32297974
https://doi.org/10.14309/ajg.0000000000000608
https://doi.org/10.1371/journal.pone.0250441
https://doi.org/10.1136/gutjnl-2020-322670
https://doi.org/10.1056/NEJMra2002697
https://doi.org/10.1016/j.berh.2020.101504


Gastroenterol. Insights 2024, 15 975

40. Bonofiglio, D. Mediterranean Diet and Physical Activity as Healthy Lifestyles for Human Health. Nutrients 2022, 14, 2514.
[CrossRef]

41. Fiorindi, C.; Dinu, M.; Gavazzi, E.; Scaringi, S.; Ficari, F.; Nannoni, A.; Sofi, F.; Giudici, F. Adherence to Mediterranean Diet in
Patients with Inflammatory Bowel Disease. Clin. Nutr. ESPEN 2021, 46, 416–423. [CrossRef]
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