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In recent years, the concept of disability has increasingly garnered attention as
a crucial long-term target of inflammatory bowel disease (IBD) management.
The treatment paradigm has changed dramatically from full control of the
disease (clinical and endoscopic remission) toward physical and emotional
well-being with the goal of preventing disability and normalizing quality of life.
However, in certain cases, despite achieving good disease control, patients may
still experience symptoms associated with disability, and reduced emotional
wellness. These symptoms can significantly impact various biopsychosocial
factors, including interpersonal relationships, educational or work-related
activities, body image, and sexual functioning. Nevertheless, they often remain
overlooked in the context of IBD care. In this narrative review, we aim to shed
lighton the burden of certain disability-related symptoms such as bowel urgency,
sexual dysfunction, impaired fertility and fatigue, emphasizing the importance of
acknowledging and validating them in a clinical setting. There is a demanding
need for comprehensive care for IBD patients, with IBD clinicians being mindful
of the psychosocial challenges faced by their patients. Providing timely and
appropriate management of these challenges alongside IBD treatment is key
to achieving holistic remission and enhancing the overall quality of life while
reducing disability.
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1 Introduction

Crohn’s disease (CD) and ulcerative colitis (UC), belonging to the group of inflammatory
bowel diseases (IBD), are chronic relapsing inflammatory conditions affecting the
gastrointestinal tract (1) with incidence rising among pediatric populations and in developing
nations (2, 3). The lifelong duration of IBD can lead to progressive bowel damage and disability,
significantly impacting patients’ social, physical, and psychological aspects and directly
influencing their overall well-being (4, 5).

In recent years, the concept of disability has increasingly garnered attention as a crucial
aspect of disease management (6, 7). In 2021, the Selecting Therapeutic Targets in Inflammatory
Bowel Disease (STRIDE) Initiative, led by the International Organization for the Study of
Inflammatory Bowel Disease (IOIBD), identified the absence of disability as a key long-term
goal for IBD patients, alongside endoscopic healing and normalization of quality of life (8).

More recently, the concept of treating to target has undergone further evolution. The target
now encompasses not only the control of inflammation but also the promotion of emotional
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wellness (9). Consequently, therapeutic decisions may also be driven
by individuals’ changing needs and based on what impacts their quality
of life (HRQOL) and mitigates disability (10). Remarkably, disability
differs from HRQOL, because it describes the impact of an illness on a
person’s participation in life activities, reflecting an interaction between
features of a person’s body and features of the society in which they live,
while QOL refers to how one feels about these limitations and
restrictions (11). The gap between physical and emotional wellness
remains evident, with unmet needs and unaddressed aspects of
psychosocial IBD care still prevalent (12, 13). Patients often express
frustration with ongoing challenging symptoms, including fatigue,
depression, anxiety, sexual dysfunction and emotional wellness; these
can be discordant with inflammation and not optimally addressed by
clinicians due to a lack of time, resources and awareness. Assessing
psycho-social symptoms can be quite challenging due to their
subjective nature. Accordingly, in an attempt to quantify disability, the
‘IBD Disability Index’ (IBD-DI) was developed in collaboration with
the WHO (14). This is a physician-assisted questionnaire evaluating
different domains of disability of IBD patients, such as overall health,
sleep, energy, interpersonal relationships and disease-related features
(e.g., bowel urgency, bleeding and arthralgia). Based on this,
subsequently, Ghosh et al. (15) have developed a shortened and patient-
friendly version of IBD-DI named IBD-disk for clinical use.
Noteworthy, these tools can help promptly recognize symptoms,
psychological comorbidities and emotional wellness by proactive
assessment, with the overall goal of symptom control and
emotional wellness.

Besides, patients who are objectively more disabled may have
more difficulties accepting their disease. In this context, IBD-disk
might be useful for identifying areas requiring intervention to target
disease acceptance. In a recent cross-sectional study by Teugels,
disease acceptance was more strongly associated with disability,
especially for the domains of energy and negative emotions in patients
whose disease was in clinical remission compared with those with
active disease (16). Noticeably, patients who exhibit higher levels of
disease acceptance may demonstrate greater openness to
re-conceptualizing or re-prioritizing what holds value in their lives.
This adaptive approach can help mitigate the perception of the disease
as a constant threat to their core values or goals (6, 8).

However, there is a demanding need for comprehensive care for
IBD patients, with IBD clinicians being mindful of the psychosocial
challenges faced by their patients. A fully integrated approach,
alongside disease control, to address mental, physical, and emotional
well-being for all patients should be incorporated to achieve the target
of healing from both medical and patient perspectives, ensuring that
patients are treated as whole individuals. Consistently, we conducted
a narrative review to evaluate the prevalent disability-related symptoms
such as bowel urgency, sexual dysfunction, impaired fertility and
fatigue aiming to underscore the importance of routinely recognizing
and integrating the assessment of these symptoms into daily practice
(Figure 1). This emphasizes the need for holistic patient care strategies.

2 Methods

A systematic literature search has been performed from inception
to February 2024 using PubMed and Embase. We combined keywords
and Medical Subject Headings (MeSH) as reported below:
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“Inflammatory Bowel Disease,” “IBD,” Crohns Disease,” “CD;
“ulcerative colitis,” “UC,” “disability;,” “Quality of life,” “IBD Disk,” “IBD
Disability Index,” “IBD DI, “Sexual dysfunction,” “fatigue;” “bowel

» <«

urgency,

» <«

rectal urgency; “psychosocial care,” “holistic care,” “PRO;’
“patient’s reported outcomes.” Two authors (GC and ALM) screened
papers first by title and then by abstract. Disagreement was resolved

by consensus. Finally, we included 73 sources.

2.1 Bowel urgency

Bowel urgency (BU) contributes significantly to disease-related
disability and severely impacts patients’ well-being, which, in turn, can
exacerbate IBD clinical course (17). This symptom, characterized by
the sudden and immediate need to have a bowel movement, is a
bothersome and impactful aspect of UC and CD, distinct from the
symptom of increased stool frequency and incontinence. In cross-
sectional and observational studies, more than 80% of patients with
UC and 60 to 74% of patients with CD experience BU, with 25-50%
of patients experiencing BU at least once daily (18-24). However, BU
is often under-recognized and not discussed by patients. Only 30% of
patients from the United States and 43% from Europe in the
CONFIDE study felt comfortable discussing BU with their healthcare
providers (HCP), commonly due to embarrassment (25). Additionally,
BU may not be adequately investigated by HCPs due to a lack of
awareness of validated tools and/or knowledge of the importance of
assessing BU. In a recent international patient and physician survey,
patients with IBD reported rectal urgency with the need to use the
toilet as a top symptom impacting QOL, which was rated as lower-
impact by physicians. The results highlight the need to implement the
knowledge and assessment of BU (23).

Remarkably, BU contributes to considerable psychological stress
due to various situations involving symptoms of fecal incontinence,
which means involuntary loss of liquid or solid stool, fear of using
public toilets, and adaptive behaviors, such as bathroom mapping
(knowing the location of the nearest bathroom), wearing an adult
diaper or carrying a cleanup kit. Such stress impacts on patients’ well-
being, which in turn can aggravate IBD symptoms (26).

The mechanism underlying BU is intricate and multifaceted,
characterized by a complex interplay of motility, structural alterations,
and sensory processing (27). Initially, motility can undergo alterations,
resulting in heightened transit through the sigmoid-rectum segment
and intensified propulsive pressure waves, thus exacerbating the
sensation of urgency. Furthermore, the modified function of the rectal
wall leads to reduced distensibility, diminishing rectal capacity and
causing fecal matter to accumulate in an inadequately accommodating
rectum. Consequently, this generates heightened pressure from
smaller volumes, intensifying the sense of BU. Additionally, the anal
sphincter may exhibit “fatigability;” further contributing to the urgency
sensation. Chronic inflammation can also induce structural changes,
such as thickening of the muscularis mucosae and fibrosis in the
submucosa, which decrease the compliance of the rectal wall,
these
physiological alterations, increased visceral sensitivity, mediated

exacerbating  urgency-related symptoms. Alongside
through the brain-gut axis, amplifies the perception of urgency (27).

Evolving evidence suggests BU is associated with decreased
HRQoL in patients with UC or CD and future risk of hospitalizations,

use of corticosteroids and colectomy for patients with UC (28, 29). The
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FIGURE 1
Overview of main disability associated symptoms assessed in the review.
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recently updated Food and Drug Administration (FDA) guidelines for
UC and CD encourage the exploration of BU by healthcare providers
in routine clinical examinations and assessment of BU and bowel
urgency-related accidents must be considered in clinical trials (30, 31).
Consequently, several PRO tools have been developed, including the
29-item Symptoms and Impacts Questionnaire for UC, the UC
Patient-Reported Outcomes Signs and Symptoms measure, the
Patient-Reported Outcome-Ulcerative Colitis diary and the Urgency
NRS (26). The Urgency NRS is easily understood by patients because
it does not depend on specific descriptors, which may not be suitable
to all patients due to the different personal experiences of BU. Indeed,
patients with UC prefer a BU scale that distinguishes levels of severity
instead of a binary “yes/no” response (27). The Urgency NRS is a
single-item PRO measure that includes a 0-10 scale, with 0
representing no BU and 10 representing the worst possible BU. Patients
report the severity of BU over the prior 24 h, with weekly average
scores calculated as the mean score over 7 days. Higher scores indicate
worse BU severity (32). A sub-analysis from a multicenter,
randomized, placebo-controlled phase 3 trial in adults with
moderately to severely active UC (NCT03518086) has shown that
a>3-point improvement in the Urgency NRS score reflects a
significant enhancement in bowel urgency, while an Urgency NRS
score of <1 point represents a threshold for bowel urgency remission
closely associated with clinical, endoscopic, and histologic remission
(33). However, despite being easily understood, the multidimensional
nature of BU implies that multiple aspects of bowel urgency should
be considered in developing bowel urgency-specific PRO measures.
The inflammatory component of BU is responsive to treatment,
so it can be used as a measure of disease control in active disease.
Treatment with upadacitinib, a Janus kinase inhibitor, has been
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associated with significant improvements in BU alongside the
achievement of clinical response and remission. Recently,
mirikizumab, a monoclonal antibody targeting the p19 subunit of
interleukin 23, has also demonstrated effectiveness in reducing BU
(34). A significantly greater proportion of patients treated with
mirikizumab reported no BU at week 12 versus those receiving the
placebo, and this improvement was sustained through week 52 (35).
Besides, the management of BU can be more complicated when
independent of IBD disease activity. In that situation, supportive
measures include avoiding triggering foods, biofeedback and exercises
of the pelvic floor and anal sphincter can mitigate BU (27). However,
in addition to assessing rectal bleeding and stool frequency, BU should
be included as one of the outcome measures utilized in clinical trials,
drug registration processes, and real-world studies to evaluate
treatment efficacy.

2.2 Sexual dysfunction

The quality of sexual life represents a significant component of
QoL and disability in IBD. Sexual dysfunction (SD) was defined by the
2nd International Consultation on Sexual Medicine as the “diminished
or absent feelings of sexual interest or desire, absent sexual thoughts
or fantasies, and a lack of responsive desire” (36). This concept
manifests differently in males and females: female SD often presents
as a lack of genital/subjective arousal or sexual desire, while in males
it is characterized mainly by erectile dysfunction and premature/early
ejaculation. Several factors, such as gender, active disease, psychosocial
factors, pelvic disorders, extraintestinal manifestations and surgery,
may contribute to SD development in IBD.
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In the IMPACT study (37), a large survey conducted across
Europe aimed at understanding the impact of IBD on patients’ lives,
40% of patients reported that disease activity negatively affected
intimate relationships. In a recent meta-analysis conducted by Chen
etal. (38) on 11 studies, the risk of SD in male patients with IBD was
significantly higher than in individuals without IBD (OR=1.61, 95%
CI: 1.17 to 2.23, p =0.004). Similarly, female patients with IBD had a
significantly higher risk of SD compared to healthy controls
(OR=2.28,95% CI: 1.54 to 3.37, p <0.0001).

The prevalence of SD in female patients with IBD tends to
be higher than in male patients, with rates ranging from 21.1 to 48.2%
in men and from 51.0 to 73.7% in women (38). The reason behind this
finding is unclear; however, women may be more concerned than men
about intimacy, sexual performance and relationship issues because of
their disease. Additionally, women are more likely to develop
psychological illness, particularly depression, which is considered the
most consistent independent risk factor for SD (39).

The strong connection between SD and mental health issues is
likely bidirectional, with psychological disorders negatively impacting
SD, and conversely, SD exacerbating mental health problems (40).

Of note, a previous study showed that treating anxious or
depressed patients with IBD with antidepressants for 6 months
resulted in improved sexual functioning, suggesting a close
relationship. However, future prospective studies with a longer
follow-up period are needed to confirm this data.

Pires et al. (41) recently conducted a cross-sectional survey and
identified SD, body image distortion and fatigue as predictors of
impaired QOL (p =0.007, p =0.001 and p =0.004, respectively).
Therefore, targeted intervention addressing SD may improve QoL
and disability.

Additionally, extraintestinal manifestations, including not only
joint pain but also hidradenitis suppurativa and vulvovaginal CD, can
also contribute to SD development. Boyd et al. (40) had indeed
evaluated the psychological impact of vaginal lesions caused by CD or
hidradenitis suppurativa on IBD patients, resulting in the development
of SD, primarily due to vulvodynia and impaired body image.

Data regarding the impact of surgery on SD development are
controversial. Despite the potential risks related to the J-pouch,
literature data show a decrease in SD rates in patients who have
undergone this surgical procedure (42, 43). Conversely, ostomy creation
has been found to be associated with SD, possibly due to impaired body
image (44, 45). A prospective evaluation of sexual function and QoL
after ileal pouch-anal anastomosis by Davies R] (43) demonstrated that
52% of women experienced a decrease in sense of sexual attractiveness
following ileostomy formation, while 60% of women felt less desirable.
As aresult, SD directly influences HRQoL (41, 46).

Finally, limited data exist on the impact of IBD on sexual
dysfunction among sexual minorities and members of the LGBTQ
(lesbian, gay, bisexual, transgender, and queer) (47). Practitioners should
be aware that people exist outside of the heteronormative realm and
create an environment of openness that indicates to all patients with IBD
that they are well-accepted and free to talk about their sexual activity.

2.3 Impaired fertility

Closely related to sexual dysfunction is the fear of infertility
which constitutes a significant psychological burden on women
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with IBD, and on couples especially, since IBDs have their peak
incidence during reproductive age (48). Despite patients with
inactive IBD and with no prior pelvic surgery having similar
fertility rates compared to the general population (49), patients
seem to have fewer children due to voluntary childlessness (50),
decreased libido or dyspareunia, anxiety regarding adverse
pregnancy outcomes and medication safety, concerns about
disease transmission, and fears of being unable to care for a
child (51).

Active disease can affect fertility in both females and males, as
chronic pelvic inflammatory status, inflammation of the peritoneum
and perineal disease can be responsible for abdominal adherences,
tubal damage and sexual dysfunctions, thus decreasing fertility rates
(52). In addition, a long-standing, active and colonic disease (53-55),
may decrease the ovarian reserve in female patients.

Regarding the relation between fertility and surgery, consolidated
evidence suggests that female patients with IBD may experience
decreased fertility rates after undergoing ileal pouch-anal anastomosis
(IPAA) via laparotomy compared to those who underwent the same
surgery in the laparoscopic approach, likely due to a higher risk of
pelvic adhesions (56, 57). Furthermore, IPAA could affect fertility in
men too by causing retrograde ejaculation or erectile dysfunction (49).

Remarkably, different studies have explored the burden of the
disease on dietary habits, which are crucial not only for IBD activity
but also for fertility rates and fetal development during pregnancy.
Fertility rates can be affected by micronutrient deficiencies through
different mechanisms. The ovulation process, oocyte quality,
implantation and embryogenesis are supported by an adequate
concentration of folate, zinc, vitamin A, iron and B vitamins (58), as
well as vitamin D, which is essential for the steroidogenesis of sex
hormones. Moreover, malnutrition can affect fetal development,
especially during placental development, since it can lead to an
increased probability of inadequate Gestational Weight Gain (GWG)
(59), which has been demonstrated to correlate with a higher risk of
preterm birth or Small for Gestational Age (SGA) babies (60).
Accurate counseling during the pre-conceptual period is the initial
step in treating infertility, together with nutritional status optimization
and disease control through adequate therapy. Couples experiencing
infertility should be referred to a specialized center to identify causes
other than the disease itself. In certain situations, Assisted
Reproductive Technology (ART) may be proposed. However, research
indicates that women with UC and CD have a lower likelihood of
achieving a live birth per ART treatment cycle compared to women
without IBD. Additionally, UC patients appear to have an elevated risk
of preterm birth, while CD patients who have undergone surgery
exhibit a notable reduction in live birth rates within 18 months
following the commencement of ART compared to non-IBD
women (61).

Finally, several studies have shown an association between
voluntary childlessness and a low level of knowledge and awareness
about the disease (62), indicating that education strategies and patient
counseling could play a crucial role in avoiding misconceptions and
preventing IBD women from remaining childless unnecessarily.
Therefore, individuals with IBD who are contemplating parenthood
should have access to a multidisciplinary team that can assist in
dispelling myths and empower them to make informed choices during
pregnancy and lactation. This support should be guided by the latest
evidence and offer current recommendations, taking into account the
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emergence of a wide range of new IBD therapeutics, with additional
promising medications in development (63).

2.4 Fatigue

Fatigue is one of the most frequently reported symptoms by
patients with IBD, highly associated with poor HRQoL and disability.
Nearly 80% of patients with active disease (64) and 63.8% of those
with inactive disease report fatigue and lack of energy as the most
burdensome symptoms (65), even surpassing BU and diarrhea (66),
which may contribute to a decrease in HRQoL. Apart from its impact
on QoL, fatigue also has economic consequences on patients’ lives. A
survey among the general population in the United States estimated
an annual direct and indirect cost of 100 billion American dollars
attributable to fatigue (67). Reduced ability to travel or engage in
social life, presenteeism and absenteeism can result in significant
indirect costs that are frequently not considered in the cost-impact of
the disease, probably because healthcare professionals tend to focus
their attention on IBD symptoms and overlook fatigue during
outpatient consultations. Noteworthy, fatigue consists of three
components: the perception of generalized weakness and quick
fatigability, the reduced capacity to maintain activities and the mental
fatigue resulting in a lack of concentration, emotional stability and
memory (68).

The pathogenesis of fatigue related to IBD, has yet to
be determined. Several factors have been proposed to contribute to
fatigue in IBD, including ongoing inflammation, microbiota
composition, anemia, and micronutrient deficiencies and medical
treatment (Figure 2). Firstly, inflammation plays a crucial role, as
fatigue is more prevalent in patients with active disease than in those
in remission (69). In cancer and chronic diseases such as IBD, the
activation of the immune system triggers a pro-inflammatory state
characterized by elevated concentrations of circulating cytokines.
These cytokines reach the brain, inducing symptoms resembling
sickness behavior, and the muscles, impairing their function and
exacerbating fatigue. Indeed, certain single-nucleotide polymorphisms
(SNPs) in pro-inflammatory cytokines have been found to
be independently associated with higher fatigue scores, thus
supporting the hypothesis of “cytokine-mediated sickness (70).
Furthermore, fatigue and anxiety resulting from a pro-inflammatory
state may evolve into mood disorders such as depression (71), which
further exacerbates fatigue in a positive feedback mechanism.
However, several studies have indicated that psychological factors are
associated with fatigue in IBD patients independently of disease
activity and inflammatory marker levels (72). Conditions such as
depression or anxiety, which are prevalent in IBD patients at rates of
27 and 32%, respectively, (73), are strongly associated with fatigue. The
overlap in symptomatology could result in their coexistence, including
feelings of low energy and motivation, disrupted sleep patterns, and
difficulty concentrating, alongside shared biological mechanisms.
Besides, systemic inflammation may influence brain functioning
through modifications in cerebral perfusion (74, 75), with some
studies suggesting changes in intramembrane signaling (76) that could
contribute to fatigue. Notably, patients experiencing fatigue were
found to have reduced concentrations of glutamate and glutamine
(77), both of which play pivotal roles in various brain functions,
including mood regulation and energy metabolism.
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Sleep disturbances have often been linked to most mental health
conditions, including anxiety, depression and fatigue. Up to 82% of
patients with IBD encounter substandard sleep quality, characterized
by disturbances like disrupted sleep and nocturnal awakenings (78,
79). This pattern persists even during disease remission, where the
prevalence of sleep disorders ranges from 47 to 51% (80). In a recent
cross-sectional survey from the GETAID (81) fatigue was influenced
by sleep disturbances. They observed a high prevalence of sleep
disturbances (sleep subscore >5) and severe sleep disturbances
(emotion subscore >7) in 47.0 and 30.9% of patients, respectively.
Patients with active IBD had more sleep disturbances than those
without active IBD (56.0% vs. 38.6%, p <0.001). Nonetheless, poor
sleep quality might increase the risk of relapse (77), worsening
inflammation and thus fatigue itself.

Furthermore, nutritional deficiencies especially iron deficiency
and anemia can cause fatigue in patients with IBD, regardless of
disease activity (82). Besides, other nutrient deficiencies can occur in
IBD patients due to decreased intake or reduced absorption, such as
vitamin B12 and D deficiencies (83-85).

In patients with active IBD, effective medical management has
been observed to potentially ameliorate or alleviate fatigue.
Conversely, it has been noted that certain medications themselves can
also induce fatigue (83-86). It remains unclear whether heightened
fatigue is directly attributable to the drugs or is instead linked to a
more severe disease necessitating the use of these medications. If
fatigue persists despite disease control, a screen for other conditions,
nutritional deficiencies (such as iron and vitamins) and concomitant
infectious diseases (such as CMV, EBV and toxoplasmosis) should
be performed. Ultimately, psychotherapeutic approaches such as
cognitive-behavioral therapy and solution-focused therapy should
be taken into consideration. In certain situations, physical activity and
exercise may prove beneficial in alleviating fatigue and improving
immune function, mood, and muscle strength. A potential mechanism
involved in the regulation of mood, behavior, and cognitive function
is the triptofan-to-serotonin pathway as dysregulation has been
reported in conditions with heightened fatigue perception. A recent
multicenter randomized controlled trial has evaluated the effect of
5-hydroxytryptophan supplementation on fatigue in patients with
inactive IBD. However, despite a significant increase in serum
5-hydroxytryptophan and serotonin levels, oral 5- hydroxytryptophan
did not modulate IBD-related fatigue better than placebo (87).

Finally, a growing body of evidence shows that reduced
gut-microbial diversity (“gut dysbiosis”) by increasing the permeability
of the gut barrier (“leaky gut”) has been associated with several mental
disorders and represents the key clinical feature of chronic fatigue
(82, 88).

However, given that fatigue is self-reported and heterogeneous,
various questionnaires have been developed for diagnosis. While
unidimensional scales offer easy quantification of fatigue, a
multidimensional approach could provide a more comprehensive
assessment by identifying the severity of fatigue and its impact on
QoL. The strong correlation between fatigue and a broad spectrum of
patient-reported outcome measures underscores the significance of
fatigue-specific treatments in enhancing patients’ overall well-being.
Nonetheless, interventions targeting fatigue in IBD remain limited; a
recent prospective case series has shown that modafinil, blocking
dopamine reuptake transporters, significantly improved IBD fatigue,
suggesting that deficiency of centrally available dopamine may be a
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crucial cause of IBD fatigue (89). However, raising awareness and
evaluating fatigue risk factors represent crucial initial steps in
comprehending the pathophysiological mechanisms. These efforts may
pave the way for the development of novel management approaches.

3 Conclusion

For a long time patients and physicians were not aligned on
treatment goals and there were significant discrepancies regarding
the definition of remission between them, which may affect
expectations and clinical outcomes. However, in recent years, the
target is not only the control of inflammation but also physical and
emotional well-being. Sexual dysfunction, infertility, fatigue and BU
are important areas that may require greater attention and are often
overlooked, yet they all significantly impact disability and QoL of
IBD patients. In this context, a holistic approach, including patient
education and emotional and psychosocial support, should
be implemented to enhance patient-physician communication. In
this review, we will highlight the burden of disability-related
symptoms and issues and the importance of acknowledging them and
suggest ways of assessing them in clinical practice. However, further
research is warranted to evaluate psychological and behavioral
interventions in patients with IBD and to develop responsive and
reliable patient-reported outcome measures. These measures are
essential for demonstrating treatment benefits in clinical trials and
enhancing communication in clinical practice, with the goal of
improving overall QoL and reducing disability. A holistic approach
with a patient-centric clinical care model is expected to change the
way we practice medicine.

Frontiers in Medicine

Author contributions

OMN: Conceptualization, Writing — original draft, Writing —
review & editing. GC: Investigation, Writing - original draft, Writing
- review & editing. ALM: Investigation, Writing — original draft,
Writing - review & editing. RC: Writing - review & editing. AT: Writing
- review & editing. FC: Supervision, Writing — review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher's note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by
the publisher.

frontiersin.org


https://doi.org/10.3389/fmed.2024.1416054
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Nardone et al.

References

1. Chang JT. Pathophysiology of inflammatory bowel diseases. N Engl ] Med. (2020)
383:2652-64. doi: 10.1056/NEJMra2002697

2. Kaplan GG, Windsor JW. The four epidemiological stages in the global evolution
of inflammatory bowel disease. Nat Rev Gastroenterol Hepatol. (2021) 18:56-66. doi:
10.1038/s41575-020-00360-x

3. Mak WY, Zhao M, Ng SC, Burisch J. The epidemiology of inflammatory bowel
disease: east meets west. ] Gastroenterol Hepatol. (2020) 35:380-9. doi: 10.1111/jgh.14872

4. Bernabeu P, Belén-Galipienso O, van-der Hofstadt C, Gutiérrez A, Madero-
Veldzquez L, Garcia del Castillo G, et al. Psychological burden and quality of life in
newly diagnosed inflammatory bowel disease patients. Front Psychol. (2024) 15:1334308.
doi: 10.3389/fpsyg.2024.1334308

5. Eldridge E, Raine T. Understanding and addressing the psychological burden of
IBD. J Crohns Colitis. (2022) 16:177-8. doi: 10.1093/ecco-jcc/jjab130

6. Lo B, Prosberg MV, Gluud LL, Chan W, Leong RW, van der List E, et al. Systematic
review and meta-analysis: assessment of factors affecting disability in inflammatory
bowel disease and the reliability of the inflammatory bowel disease disability index.
Aliment Pharmacol Ther. (2018) 47:6-15. doi: 10.1111/apt.14373

7. Peyrin-Biroulet L. What is the patient's perspective: how important are patient-
reported outcomes, quality of life and disability? Dig Dis. (2010) 28:463-71. doi:
10.1159/000320403

8. Turner D, Ricciuto A, Lewis A, D'Amico F, Dhaliwal ], Griffiths AM, et al. STRIDE-
II: an update on the selecting therapeutic targets in inflammatory bowel disease
(STRIDE) initiative of the International Organization for the Study of IBD (IOIBD):
determining therapeutic goals for treat-to-target strategies in IBD. Gastroenterology.
(2021) 160:1570-83. doi: 10.1053/j.gastro.2020.12.031

9. Keefer L, Bedell A, Norton C, Hart AL. How should pain, fatigue, and emotional
wellness be incorporated into treatment goals for optimal Management of Inflammatory
Bowel Disease? Gastroenterology. (2022) 162:1439-51. doi: 10.1053/j.gastro.2021.08.060

10. Bellone E, Morace C, Impala G, Viola A, Gullo AL, Cinquegrani M, et al. Quality
of life (QoL) in patients with chronic inflammatory bowel diseases: how much better
with biological drugs? J Pers Med. (2023) 13:1-17. doi: 10.3390/jpm13060947

11. Tse CS, Hunt MG, Brown LA, Lewis JD. Inflammatory bowel diseases-related
disability: risk factors, outcomes, and interventions. Inflamm Bowel Dis. (2024)
30:501-7. doi: 10.1093/ibd/izad182

12. Reves J, Ungaro RC, Torres J. Unmet needs in inflammatory bowel disease. Curr
Res Pharmacol Drug Discov. (2021) 2:100070 doi: 10.1016/j.crphar.2021.100070

13. Schoefs E, Vermeire S, Ferrante M, Sabino ], Lambrechts T, Avedano L, et al. What
are the unmet needs and Most relevant treatment outcomes according to patients with
inflammatory bowel disease? A qualitative patient preference study. J Crohns Colitis.
(2023) 17:379-88. doi: 10.1093/ecco-jcc/jjacl45

14. Peyrin-Biroulet L, Cieza A, Sandborn WJ, Coenen M, Chowers Y, Hibi T, et al.
Development of the first disability index for inflammatory bowel disease based on the
international classification of functioning, disability and health. Gut. (2012) 61:241-7.
doi: 10.1136/gutjnl-2011-300049

15. Ghosh S, Louis E, Beaugerie L, Bossuyt P, Bouguen G, Bourreille A, et al.
Development of the IBD disk: A visual self-administered tool for assessing disability in
inflammatory bowel diseases. Inflamm Bowel Dis. (2017) 23:333-40. doi: 10.1097/
MIB.0000000000001033

16. Teugels A, van den Eijnden I, Keersmaekers B, Verstockt B, Sabino J, Vermeire S,
et al. Disease acceptance, but not perceived control, is uniquely associated with
inflammatory bowel disease-related disability. J Crohns Colitis. (2024). doi: 10.1093/
ecco-jcc/jjae025

17. Dubinsky MC, Panaccione R, Lewis JD, Sands BE, Hibi T, Lee SD, et al. Impact of

bowel urgency on quality of life and clinical outcomes in patients with ulcerative colitis.
Crohns Colitis 360. (2022) 4:0tac016. doi: 10.1093/crocol/otac016

18. Dulai PS, Jairath V, Khanna R, Ma C, McCarrier KP, Martin ML, et al. Development
of the symptoms and impacts questionnaire for Crohn's disease and ulcerative colitis.
Aliment Pharmacol Ther. (2020) 51:1047-66. doi: 10.1111/apt.15726

19. Newton L, Randall JA, Hunter T, Keith S, Symonds T, Secrest R], et al. A qualitative
study exploring the health-related quality of life and symptomatic experiences of adults
and adolescents with ulcerative colitis. ] Patient Rep Outcomes. (2019) 3:66. doi: 10.1186/
$41687-019-0154-x

20. Nobrega VG, Silva INN, Brito BS, Silva J, Silva M, Santana GO. The onset of
clinical manifestations in inflammatory bowel disease patients. Arq Gastroenterol. (2018)
55:290-5. doi: 10.1590/s0004-2803.201800000-73

21. Perler BK, Ungaro R, Baird G, Mallette M, Bright R, Shah S, et al. Presenting
symptoms in inflammatory bowel disease: descriptive analysis of a community-based
inception cohort. BMC Gastroenterol. (2019) 19:47. doi: 10.1186/s12876-019-0963-7

22. Petryszyn PW, Paradowski L. Stool patterns and symptoms of disordered anorectal
function in patients with inflammatory bowel diseases. Adv Clin Exp Med. (2018)
27:813-8. doi: 10.17219/acem/68986

23. Rubin DT, Sninsky C, Siegmund B, Sans M, Hart A, Bressler B, et al. International
perspectives on Management of Inflammatory Bowel Disease: opinion differences and

Frontiers in Medicine

10.3389/fmed.2024.1416054

similarities between patients and physicians from the IBD GAPPS survey. Inflamm
Bowel Dis. (2021) 27:1942-53. doi: 10.1093/ibd/izab006

24. Teich N, Schulze H, Knop J, Obermeier M, Stallmach A. Novel approaches
identifying relevant patient-reported outcomes in patients with inflammatory bowel
diseases-LISTEN 1. Crohns Colitis. (2021) 3:1-7. doi: 10.1093/crocol/otab050

25. Travis S, Potts Bleakman A, Rubin DT, Dubinsky MC, Panaccione R, Hibi T, et al.
Bowel urgency communication gap between health care professionals and patients with
ulcerative colitis in the US and Europe: CONFIDE survey. Br Soc Gastroenterol. (2023)
doi: 10.1136/gutjnl-2023-BSG.369

26. Jairath V, Hunter Gibble T, Potts Bleakman A, Chatterton K, Medrano P,
McLafferty M, et al. Patient perspectives of bowel urgency and bowel urgency-related
accidents in ulcerative colitis and Crohn's disease. Inflamm Bowel Dis. (2024). doi:
10.1093/ibd/izae044

27. Dubinsky M, Bleakman AP, Panaccione R, Hibi T, Schreiber S, Rubin D, et al.
Bowel urgency in ulcerative colitis: current perspectives and future directions. Am J
Gastroenterol. (2023) 118:1940-53. doi: 10.14309/ajg.0000000000002404

28. Atreya R, Protic M, Streit P, Hartz S, Knight H, Barlow S, et al. $904 Burden of
bowel urgency across specific treatment groups among Crohn’s disease patients: real
world global study analyses. ] Am College Gastroenterol. (2022) 117:e656. doi:
10.14309/01.2jg.0000860256.77538.05

29. Sninsky JA, Barnes EL, Zhang X, Long MD. Urgency and its association with
quality of life and clinical outcomes in patients with ulcerative colitis. Am ] Gastroenterol.
(2022) 117:769-76. doi: 10.14309/ajg.0000000000001685

30. U.S. Department of Health and Human Services Food and Drug Administration
Center for Drug Evaluation and Research (CDER) Center for Biologics Evaluation and
Research (CBER). Crohn’s disease: developing drugs for treatment guidance for industry.
(2022) Available at: https://www.fda.gov/regulatory-information/search-fda-guidance-
documents/crohns-disease-developing-drugs-treatment?utm_medium=email&utm_
source=govdelivery

31. US. Department of Health and Human Services Food and Drug Administration
Center for Drug Evaluation and Research (CDER) Center for Biologics Evaluation and
Research (CBER). Ulcerative colitis: developing drugs for treatment. (2022) Available at:
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/ulcerative-
colitis-developing-drugs-treatment?utm_medium=email&utm_source=govdelivery

32. Dubinsky MC, Irving PM, Panaccione R, Naegeli AN, Potts-Bleakman A, Arora
V, et al. Incorporating patient experience into drug development for ulcerative colitis:
development of the urgency numeric rating scale, a patient-reported outcome measure
to assess bowel urgency in adults. J Patient Rep Outcomes. (2022) 6:31. doi: 10.1186/
541687-022-00439-w

33. Dubinsky MC, Shan M, Delbecque L, Lissoos T, Hunter T, Harding G, et al.
Psychometric evaluation of the urgency NRS as a new patient-reported outcome
measure for patients with ulcerative colitis. J Patient Rep Outcomes. (2022) 6:114.
doi: 10.1186/s41687-022-00522-2

34. Ghosh S, Sanchez Gonzalez Y, Zhou W, Clark R, Xie W, Louis E, et al. Upadacitinib
treatment improves symptoms of bowel urgency and abdominal pain, and correlates
with quality of life improvements in patients with moderate to severe ulcerative colitis.
J Crohns Colitis. (2021) 15:2022-30. doi: 10.1093/ecco-jcc/jjab099

35. Dubinsky MC, Clemow DB, Hunter Gibble T, Li X, Vermeire S, Hisamatsu T, et al.
Clinical effect of Mirikizumab treatment on bowel urgency in patients with moderately to
severely active ulcerative colitis and the clinical relevance of bowel urgency improvement
for disease remission. Crohns Colitis. (2023) 5:0tac044. doi: 10.1093/crocol/otac044

36. Hatzimouratidis K, Hatzichristou D. Sexual dysfunctions: classifications and
definitions. ] Sex Med. (2007) 4:241-50. doi: 10.1111/j.1743-6109.2007.00409.x

37. Lonnfors S, Vermeire S, Greco M, Hommes D, Bell C, Avedano L. IBD and health-
related quality of life -- discovering the true impact. J Crohns Colitis. (2014) 8:1281-6.
doi: 10.1016/j.crohns.2014.03.005

38. Chen B, Zhou B, Song G, Li H, Li R, Liu Z, et al. Inflammatory bowel disease is
associated with worse sexual function: a systematic review and meta-analysis. Transl
Androl Urol. (2022) 11:959-73. doi: 10.21037/tau-22-190

39. Mules TC, Swaminathan A, Hirschfeld E, Borichevsky GM, Frampton CM, Day
AS, et al. The impact of disease activity on sexual and erectile dysfunction in patients
with inflammatory bowel disease. Inflamm Bowel Dis. (2023) 29:1244-54. doi: 10.1093/
ibd/izac204

40.Boyd T, de Silva PS, Friedman S. Sexual dysfunction in female patients with
inflammatory bowel disease: an overview. Clin Exp Gastroenterol. (2022) 15:213-24. doi:
10.2147/CEG.S359367

41. Pires F, Martins D, Ministro P. A survey on the impact of IBD in sexual health: into
intimacy. Medicine (Baltimore). (2022) 101:¢32279. doi: 10.1097/MD.0000000000032279

42. Damgaard B, Wettergren A, Kirkegaard P. Social and sexual function following
ileal pouch-anal anastomosis. Dis Colon Rectum. (1995) 38:286-9.

43.Davies RJ, O'Connor BI, Victor C, MacRae HM, Cohen Z, McLeod RS. A
prospective evaluation of sexual function and quality of life after ileal pouch-anal
anastomosis. Dis Colon Rectum. (2008) 51:1032-5. doi: 10.1007/s10350-008-
9248-x

frontiersin.org


https://doi.org/10.3389/fmed.2024.1416054
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1056/NEJMra2002697
https://doi.org/10.1038/s41575-020-00360-x
https://doi.org/10.1111/jgh.14872
https://doi.org/10.3389/fpsyg.2024.1334308
https://doi.org/10.1093/ecco-jcc/jjab130
https://doi.org/10.1111/apt.14373
https://doi.org/10.1159/000320403
https://doi.org/10.1053/j.gastro.2020.12.031
https://doi.org/10.1053/j.gastro.2021.08.060
https://doi.org/10.3390/jpm13060947
https://doi.org/10.1093/ibd/izad182
https://doi.org/10.1016/j.crphar.2021.100070
https://doi.org/10.1093/ecco-jcc/jjac145
https://doi.org/10.1136/gutjnl-2011-300049
https://doi.org/10.1097/MIB.0000000000001033
https://doi.org/10.1097/MIB.0000000000001033
https://doi.org/10.1093/ecco-jcc/jjae025
https://doi.org/10.1093/ecco-jcc/jjae025
https://doi.org/10.1093/crocol/otac016
https://doi.org/10.1111/apt.15726
https://doi.org/10.1186/s41687-019-0154-x
https://doi.org/10.1186/s41687-019-0154-x
https://doi.org/10.1590/s0004-2803.201800000-73
https://doi.org/10.1186/s12876-019-0963-7
https://doi.org/10.17219/acem/68986
https://doi.org/10.1093/ibd/izab006
https://doi.org/10.1093/crocol/otab050
https://doi.org/10.1136/gutjnl-2023-BSG.369
https://doi.org/10.1093/ibd/izae044
https://doi.org/10.14309/ajg.0000000000002404
https://doi.org/10.14309/01.ajg.0000860256.77538.05
https://doi.org/10.14309/ajg.0000000000001685
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/crohns-disease-developing-drugs-treatment?utm_medium=email&utm_source=govdelivery
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/crohns-disease-developing-drugs-treatment?utm_medium=email&utm_source=govdelivery
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/crohns-disease-developing-drugs-treatment?utm_medium=email&utm_source=govdelivery
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/ulcerative-colitis-developing-drugs-treatment?utm_medium=email&utm_source=govdelivery
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/ulcerative-colitis-developing-drugs-treatment?utm_medium=email&utm_source=govdelivery
https://doi.org/10.1186/s41687-022-00439-w
https://doi.org/10.1186/s41687-022-00439-w
https://doi.org/10.1186/s41687-022-00522-2
https://doi.org/10.1093/ecco-jcc/jjab099
https://doi.org/10.1093/crocol/otac044
https://doi.org/10.1111/j.1743-6109.2007.00409.x
https://doi.org/10.1016/j.crohns.2014.03.005
https://doi.org/10.21037/tau-22-190
https://doi.org/10.1093/ibd/izac204
https://doi.org/10.1093/ibd/izac204
https://doi.org/10.2147/CEG.S359367
https://doi.org/10.1097/MD.0000000000032279
https://doi.org/10.1007/s10350-008-9248-x
https://doi.org/10.1007/s10350-008-9248-x

Nardone et al.

44. Abdalla MI, Sandler RS, Kappelman MD, Martin CF, Chen W, Anton K, et al. The
impact of ostomy on quality of life and functional status of Crohn's disease patients.
Inflamm Bowel Dis. (2016) 22:2658-64. doi: 10.1097/MIB.0000000000000930

45. Carlsson E, Bosaeus I, Nordgren S. What concerns subjects with inflammatory
bowel disease and an ileostomy? Scand ] Gastroenterol. (2003) 38:978-84.
doi: 10.1080/00365520310004687

46. Bel LG, Vollebregt AM, Van der Meulen-de Jong AE, Fidder HH, Ten Hove WR,
Vliet-Vlieland CW, et al. Sexual dysfunctions in men and women with inflammatory
bowel disease: the influence of IBD-related clinical factors and depression on sexual
function. J Sex Med. (2015) 12:1557-67. doi: 10.1111/jsm.12913

47. Dibley L, Duffy M. Inflammatory bowel disease health care for LGTBQIA+ patients.
Lancet Gastroenterol Hepatol. (2024) 9:100-1. doi: 10.1016/S2468-1253(23)00352-7

48. Molodecky NA, Soon IS, Rabi DM, Ghali WA, Ferris M, Chernoff G, et al.
Increasing incidence and prevalence of the inflammatory bowel diseases with time,
based on systematic review. Gastroenterology. (2012) 142:e42:46-54. doi: 10.1053/j.
gastro.2011.10.001

49.van der Woude CJ, Ardizzone S, Bengtson MB, Fiorino G, Fraser G, Katsanos K,
et al. The second European evidenced-based consensus on reproduction and pregnancy
in inflammatory bowel disease. ] Crohns Colitis. (2015) 9:107-24. doi: 10.1093/ecco-jcc/
{006

50. Manosa M, Navarro-Llavat M, Marin L, Zabana Y, Cabre E, Domenech E.
Fecundity, pregnancy outcomes, and breastfeeding in patients with inflammatory bowel
disease: a large cohort survey. Scand ] Gastroenterol. (2013) 48:427-32. doi:
10.3109/00365521.2013.772229

51. Timmer A, Bauer A, Dignass A, Rogler G. Sexual function in persons with
inflammatory bowel disease: a survey with matched controls. Clin Gastroenterol Hepatol.
(2007) 5:87-94. doi: 10.1016/j.cgh.2006.10.018

52. Leenhardt R, Riviere P, Papazian P, Nion-Larmurier I, Girard G, Laharie D, et al.
Sexual health and fertility for individuals with inflammatory bowel disease. World J
Gastroenterol. (2019) 25:5423-33. doi: 10.3748/wjg.v25.i36.5423

53. Senates E, Colak Y, Erdem ED, Yesil A, Coskunpinar E, Sahin O, et al. Serum anti-
Mullerian hormone levels are lower in reproductive-age women with Crohn's disease
compared to healthy control women. J Crohns Colitis. (2013) 7:¢29-34. doi: 10.1016/j.
crohns.2012.03.003

54. Freour T, Miossec C, Bach-Ngohou K, Dejoie T, Flamant M, Maillard O, et al.
Ovarian reserve in young women of reproductive age with Crohn's disease. Inflamm
Bowel Dis. (2012) 18:1515-22. doi: 10.1002/ibd.21872

55. Koller T, Kollerova J, Hlavaty T, Kadleckova B, Payer J. Ovarian reserve assessed
by the anti-Mullerian hormone and reproductive health parameters in women with
Crohn s disease, a case-control study. Physiol Res. (2021) 70:569-78. doi: 10.33549/
physiolres.934776

56. Beyer-Berjot L, Maggiori L, Birnbaum D, Lefevre JH, Berdah S, Panis Y. A total
laparoscopic approach reduces the infertility rate after ileal pouch-anal anastomosis: a
2-center study. Ann Surg. (2013) 258:275-82. doi: 10.1097/SLA.0b013e3182813741

57. Rajaratnam SG, Eglinton TW, Hider P, Fearnhead NS. Impact of ileal pouch-anal
anastomosis on female fertility: meta-analysis and systematic review. Int J Color Dis.
(2011) 26:1365-74. doi: 10.1007/s00384-011-1274-9

58. Schaefer E, Nock D. The impact of Preconceptional multiple-micronutrient
supplementation on female fertility. Clin Med Insights Womens Health. (2019)
12:1179562X19843868. doi: 10.1177/1179562X19843868

59. Ronchetti C, Cirillo E Di Segni N, Cristodoro M, Busnelli A, Levi-Setti PE.
Inflammatory bowel disease and reproductive health: from fertility to pregnancy-A
narrative review. Nutrients. (2022) 14:1-15. doi: 10.3390/nu14081591

60. Bengtson MB, Aamodt G, Mahadevan U, Vatn MH. Inadequate gestational weight
gain, the hidden link between maternal IBD and adverse pregnancy outcomes: results
from the Norwegian mother and child cohort study. Inflamm Bowel Dis. (2017)
23:1225-33. doi: 10.1097/MIB.0000000000001123

61. Laube R, Tran Y, Paramsothy S, Leong RW. Assisted reproductive Technology in
Crohn's disease and ulcerative colitis: A systematic review and Meta-analysis. Am J
Gastroenterol. (2021) 116:2334-44. doi: 10.14309/ajg.0000000000001537

62. Selinger CP, Ghorayeb J, Madill A. What factors might drive voluntary
childlessness (VC) in women with IBD? Does IBD-specific pregnancy-related knowledge
matter? J Crohns Colitis. (2016) 10:1151-8. doi: 10.1093/ecco-jcc/jjw078

63. Nielsen OH, Gubatan JM, Kolho KL, Streett SE, Maxwell C. Updates on the
management of inflammatory bowel disease from periconception to pregnancy and
lactation. Lancet. (2024) 403:1291-303. doi: 10.1016/S0140-6736(24)00052-7

64. Danese S, Hoffman C, Vel S, Greco M, Szabo H, Wilson B, et al. Anaemia from a
patient perspective in inflammatory bowel disease: results from the European Federation
of Crohn's and ulcerative colitis Association's online survey. Eur ] Gastroenterol Hepatol.
(2014) 26:1385-91. doi: 10.1097/MEG.0000000000000200

65. Bjornsson E, Simren M, Olsson R, Chapman RW. Fatigue in patients with primary
sclerosing cholangitis. Scand J Gastroenterol. (2004) 39:961-8.
doi: 10.1080/00365520410003434

66. Grimstad T, Norheim KB, Isaksen K, Leitao K, Hetta AK, Carlsen A, et al. Fatigue
in newly diagnosed inflammatory bowel disease. J Crohns Colitis. (2015) 9:725-30.
doi: 10.1093/ecco-jcc/jjv091

Frontiers in Medicine

10.3389/fmed.2024.1416054

67. RicciJA, Chee E, Lorandeau AL, Berger J. Fatigue in the U.S. workforce: prevalence
and implications for lost productive work time. ] Occup Environ Med. (2007) 49:1-10.
doi: 10.1097/01.jom.0000249782.60321.2a

68. Markowitz AJ, Rabow MW. Palliative management of fatigue at the close of life:
"it feels like my body is just worn out". JAMA. (2007) 298:217. doi: 10.1001/
jama.298.2.217

69. Huppertz-Hauss G, Hoivik ML, Jelsness-Jorgensen LP, Opheim R, Henriksen M,
Hoie O, et al. Fatigue in a population-based cohort of patients with inflammatory bowel
disease 20 years after diagnosis: the IBSEN study. Scand ] Gastroenterol. (2017) 52:351-8.
doi: 10.1080/00365521.2016.1256425

70. Bower JE, Ganz PA, Irwin MR, Castellon S, Arevalo J, Cole SW. Cytokine genetic
variations and fatigue among patients with breast cancer. J Clin Oncol. (2013)
31:1656-61. doi: 10.1200/JCO.2012.46.2143

71. Dantzer R. Cytokine, sickness behavior, and depression. Immunol Allergy Clin N
Am. (2009) 29:247-64. doi: 10.1016/j.iac.2009.02.002

72. Norton C, Czuber-Dochan W, Bassett P, Berliner S, Bredin F, Darvell M, et al.
Assessing fatigue in inflammatory bowel disease: comparison of three fatigue scales.
Aliment Pharmacol Ther. (2015) 42:203-11. doi: 10.1111/apt.13255

73. Walker JR, Ediger JP, Graff LA, Greenfeld JM, Clara I, Lix L, et al. The Manitoba
IBD cohort study: a population-based study of the prevalence of lifetime and 12-month
anxiety and mood disorders. Am ] Gastroenterol. (2008) 103:1989-97.

74. Cutolo M, Nobili E, Sulli A, Pizzorni C, Briata M, Faelli F, et al. Evidence of cerebral
hypoperfusion in scleroderma patients. Rheumatology (Oxford). (2000) 39:1366-73. doi:
10.1093/rheumatology/39.12.1366

75. Wang PI, Cagnoli PC, McCune WJ, Schmidt-Wilcke T, Lowe SE, Graft CC, et al.
Perfusion-weighted MR imaging in cerebral lupus erythematosus. Acad Radiol. (2012)
19:965-70. doi: 10.1016/j.acra.2012.03.023

76. Puri BK, Holmes J, Hamilton G. Eicosapentaenoic acid-rich essential fatty acid
supplementation in chronic fatigue syndrome associated with symptom remission and
structural brain changes. Int ] Clin Pract. (2004) 58:297-9. doi:
10.1111/j.1368-5031.2004.00073.x

77.van Erp S, Ercan E, Breedveld P, Brakenhoff L, Ghariq E, Schmid S, et al. Cerebral
magnetic resonance imaging in quiescent Crohn's disease patients with fatigue. World |
Gastroenterol. (2017) 23:1018-29. doi: 10.3748/wjg.v23.i6.1018

78. Graff LA, Vincent N, Walker JR, Clara I, Carr R, Ediger ], et al. A population-based
study of fatigue and sleep difficulties in inflammatory bowel disease. Inflamm Bowel Dis.
(2011) 17:1882-9. doi: 10.1002/ibd.21580

79. Ranjbaran Z, Keefer L, Farhadi A, Stepanski E, Sedghi S, Keshavarzian A. Impact
of sleep disturbances in inflammatory bowel disease. ] Gastroenterol Hepatol. (2007)
22:1748-53. doi: 10.1111/§.1440-1746.2006.04820.x

80. Ananthakrishnan AN, Long MD, Martin CF, Sandler RS, Kappelman MD.
Sleep disturbance and risk of active disease in patients with Crohn's disease and
ulcerative colitis. Clin Gastroenterol Hepatol. (2013) 11:965-71. doi: 10.1016/j.
cgh.2013.01.021

81. Amiot A, Chaibi S, Bouhnik Y, Serrero M, Filippi J, Roblin X, et al. Prevalence and
determinants of fatigue in patients with IBD: A cross-sectional survey from the
GETAID. ] Crohns Colitis. (2023) 17:1418-25. doi: 10.1093/ecco-jcc/jjad060

82. Romberg-Camps MJ, Bol Y, Dagnelie PC, Hesselink-van de Kruijs MA, Kester AD,
Engels LG, et al. Fatigue and health-related quality of life in inflammatory bowel disease:
results from a population-based study in the Netherlands: the IBD-South Limburg
cohort. Inflamm Bowel Dis. (2010) 16:2137-47. doi: 10.1002/ibd.21285

83. Jelsness-Jorgensen LP, Bernklev T, Henriksen M, Torp R, Moum BA. Chronic
fatigue is associated with impaired health-related quality of life in inflammatory bowel
disease. Aliment Pharmacol Ther. (2011) 33:106-14. doi:
10.1111/j.1365-2036.2010.04498.x

84. Kappelman MD, Long MD, Martin C, DeWalt DA, Kinneer PM, Chen W, et al.
Evaluation of the patient-reported outcomes measurement information system in a large
cohort of patients with inflammatory bowel diseases. Clin Gastroenterol Hepatol. (2014)
12:1315-23 e2. doi: 10.1016/j.cgh.2013.10.019

85. Minderhoud IM, Oldenburg B, van Dam PS, van Berge Henegouwen GP. High
prevalence of fatigue in quiescent inflammatory bowel disease is not related to
adrenocortical insufficiency. Am ] Gastroenterol. (2003) 98:1088-93. doi:
10.1111/j.1572-0241.2003.07414.x

86. Vogelaar L, vant Spijker A, van Tilburg AJ, Kuipers EJ, Timman R, van der Woude
CJ. Determinants of fatigue in Crohn's disease patients. Eur ] Gastroenterol Hepatol.
(2013) 25:246-51. doi: 10.1097/MEG.0b013e32835aba83

87. Truyens M, Lobaton T, Ferrante M, Bossuyt P, Vermeire S, Pouillon L, et al. Effect
of 5-Hydroxytryptophan on fatigue in quiescent inflammatory bowel disease: A
randomized controlled trial. Gastroenterology. (2022) 163:1294-305 e3. doi: 10.1053/j.
gastro.2022.07.052

88. Foster JA, McVey Neufeld KA. Gut-brain axis: how the microbiome influences
anxiety and depression. Trends Neurosci. (2013) 36:305-12. doi: 10.1016/j.
tins.2013.01.005

89. Moulton CD, Young AH, Hart AL. Modafinil for severe fatigue in inflammatory
bowel disease: A prospective case series. Clin Gastroenterol Hepatol. (2024). doi:
10.1016/j.cgh.2023.12.030

frontiersin.org


https://doi.org/10.3389/fmed.2024.1416054
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1097/MIB.0000000000000930
https://doi.org/10.1080/00365520310004687
https://doi.org/10.1111/jsm.12913
https://doi.org/10.1016/S2468-1253(23)00352-7
https://doi.org/10.1053/j.gastro.2011.10.001
https://doi.org/10.1053/j.gastro.2011.10.001
https://doi.org/10.1093/ecco-jcc/jju006
https://doi.org/10.1093/ecco-jcc/jju006
https://doi.org/10.3109/00365521.2013.772229
https://doi.org/10.1016/j.cgh.2006.10.018
https://doi.org/10.3748/wjg.v25.i36.5423
https://doi.org/10.1016/j.crohns.2012.03.003
https://doi.org/10.1016/j.crohns.2012.03.003
https://doi.org/10.1002/ibd.21872
https://doi.org/10.33549/physiolres.934776
https://doi.org/10.33549/physiolres.934776
https://doi.org/10.1097/SLA.0b013e3182813741
https://doi.org/10.1007/s00384-011-1274-9
https://doi.org/10.1177/1179562X19843868
https://doi.org/10.3390/nu14081591
https://doi.org/10.1097/MIB.0000000000001123
https://doi.org/10.14309/ajg.0000000000001537
https://doi.org/10.1093/ecco-jcc/jjw078
https://doi.org/10.1016/S0140-6736(24)00052-7
https://doi.org/10.1097/MEG.0000000000000200
https://doi.org/10.1080/00365520410003434
https://doi.org/10.1093/ecco-jcc/jjv091
https://doi.org/10.1097/01.jom.0000249782.60321.2a
https://doi.org/10.1001/jama.298.2.217
https://doi.org/10.1001/jama.298.2.217
https://doi.org/10.1080/00365521.2016.1256425
https://doi.org/10.1200/JCO.2012.46.2143
https://doi.org/10.1016/j.iac.2009.02.002
https://doi.org/10.1111/apt.13255
https://doi.org/10.1093/rheumatology/39.12.1366
https://doi.org/10.1016/j.acra.2012.03.023
https://doi.org/10.1111/j.1368-5031.2004.00073.x
https://doi.org/10.3748/wjg.v23.i6.1018
https://doi.org/10.1002/ibd.21580
https://doi.org/10.1111/j.1440-1746.2006.04820.x
https://doi.org/10.1016/j.cgh.2013.01.021
https://doi.org/10.1016/j.cgh.2013.01.021
https://doi.org/10.1093/ecco-jcc/jjad060
https://doi.org/10.1002/ibd.21285
https://doi.org/10.1111/j.1365-2036.2010.04498.x
https://doi.org/10.1016/j.cgh.2013.10.019
https://doi.org/10.1111/j.1572-0241.2003.07414.x
https://doi.org/10.1097/MEG.0b013e32835aba83
https://doi.org/10.1053/j.gastro.2022.07.052
https://doi.org/10.1053/j.gastro.2022.07.052
https://doi.org/10.1016/j.tins.2013.01.005
https://doi.org/10.1016/j.tins.2013.01.005
https://doi.org/10.1016/j.cgh.2023.12.030

	Insights into disability and psycho-social care of patients with inflammatory bowel disease
	1 Introduction
	2 Methods
	2.1 Bowel urgency
	2.2 Sexual dysfunction
	2.3 Impaired fertility
	2.4 Fatigue

	3 Conclusion
	Author contributions

	References

