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Abstract

Inflammatory bowel disease (IBD), encompassing Crohn's disease and ulcerative colitis, is characterized by symptoms such as fatigue, abdom-
inal pain, and diarrhoea, which may persist even when inflammation is controlled. These symptoms are further exacerbated by psychological
stress, which may complicate disease management that involves the gut-brain axis—a bidirectional commmunication pathway linking the gas-
trointestinal system and the central nervous system. While stress, anxiety, and depression are prevalent among patients with IBD, access to
comprehensive mental health care is often limited, particularly in rural and underserved areas. Virtual reality (VR) has emerged as a promising
tool in managing psychological comorbidities and enhancing the overall care of patients with IBD.

The integration of VR in IBD care offers a novel, accessible approach to addressing both physical and mental health challenges, potentially
improving the quality of life and clinical outcomes for IBD patients. Further research is warranted to evaluate the long-term benefits and broader

applicability of VR-based interventions in diverse patient populations.
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Introduction

Inflammatory bowel disease (IBD) such as Crohn’s disease
(CD) and ulcerative colitis (UC) is associated with a high
prevalence of fatigue, diarrhoea, urgency, and abdominal
pain.'~* However, symptoms can persist to some degree even
when IBD is in remission.>* Multiple studies have reported
a poor correlation between active symptoms and active dis-
ease, especially in CD.*7 There are many potential causes for
gastrointestinal symptoms in those with IBD when their dis-
ease is inactive. For example, patients with Crohn’s disease
may have structural causes for non-inflammation-related
symptoms, such as fibrostenosing strictures, post-intestinal
resection loss of the ileal brake, or rapid transit. In addition,
there is a strong correlation between a high perception of
stress and active symptoms, but stress has not been confirmed
to activate inflammation.®® It is likely that the pathogenesis
of stress-driven symptoms is through the gut-brain axis, an
intricate bidirectional communication system where neural
signals, hormonal signals, immune modulators, immune cell
trafficking, and microbial signatures are shared between the
gastrointestinal tract and the autonomic and central nervous
systems.’

Mental health in IBD

Stress is common in the general population, and patients with
IBD have the usual stressors that unaffected individuals have,
including those related to family life, work, and finances.!
In fact, stress regarding their disease is lower on the list of
common stressors for patients with IBD.! Stress that is pro-
longed or ineffectively addressed can promote depression or
anxiety. Indeed, the increased rate of depression and anx-
iety disorders in IBD is approximately 2-fold compared to
people without IBD,'*!? and those with active disease have
been reported to experience higher rates of anxiety compared
to those in remission.!" Moreover, in a study of 405 IBD
patients, those without baseline anxiety exhibited a 6-fold
higher rate of developing anxiety after their diagnosis (hazard
ratio [HR], 5.77; 95% CI, 1.89-17.7)."3 This relationship
appears bidirectional. Those with underlying depression or
anxiety experience poorer outcomes, including excess health-
care utilization, hospitalization, surgeries, and decreased
medication adherence.'*'$ In CD specifically, anxiety and
depression were associated with a 28% higher likelihood of
requiring surgery in a cohort of 5400 patients."” Patients in
remission but with high anxiety had an increased need for
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glucocorticoid prescriptions, higher rates of flare-ups, and es-
calation of therapy (HR, 1.82; 95% CI, 1.19-2.80).!% These
findings underscore the importance of addressing mental
health as an integral component of IBD management.

Further evidence of the brain—gut axis’s role comes from
clinical interventions targeting the gut microbiome. Significant
improvements were observed in symptoms of depression,
anxiety, and obsessive-compulsive disorder following faecal
microbiota transplant (FMT).2° This suggests that altering
gut microbiota can improve mental health, reinforcing the
dynamic interplay between gut physiology and psychological
well-being.

Hence, the optimal management of persons with IBD is
best considered holistic, delivered by a team of psychologists,
psychiatrists, social workers, and dietitians in concert with
gastroenterologists and gastrointestinal surgeons.”!#2!:22
Providing mental health stewardship and care has been shown
to reduce healthcare utilization, and enhance outcomes for
IBD-related concerns.?> However, multiple barriers exist that
limit accessibility, including lack of nearby mental health
providers, cost, long wait times, societal stigma, and failure
to recognize a psychological disorder.?* Other models have
been introduced to help address these barriers, including dig-
ital therapeutics such as virtual reality (VR).

The role of VR in IBD

VR is a computer-generated simulation of a 3D environment.
Devices are usually in the form of a headset and allow the
user to engage with their environment to create an immersive
experience.” There are several proposed mechanisms for how
VR has been effective in treating multiple medical conditions.
In pain disorders, stimulation of the visual cortex while en-
gaging auditory and proprioceptive senses has been thought
to distract the user from processing painful stimuli. Moreover,
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VR promotes an illusion of time acceleration, as users have
developed a shortened perception of pain episodes. In a study
of 9 subjects, VR was shown to reduce pain-related brain ac-
tivity in the insula and thalamus similar to opioids, and the
combination of opioids with VR had a greater reduction in
reports of pain than either alone.?® The use of VR can also
promote the development of adaptive cognitive regulation in
disorders involving pain,?”?® phobias,”” and anxiety.’® In gas-
troenterology, VR has been studied in disorders of gut-brain
interaction (DGBIs), diseases characterized by aberrancies
in the bidirectional gut-brain axis,* and a home-based VR
program utilizing cognitive behavioural therapy (CBT) was
found to be positively received in 15 patients with irritable
bowel syndrome (IBS).>? Additionally, an initial qualitative
study in patients with anxiety and depression found that this
type of program was effective, feasible, acceptable, and safe
for administering CBT.3

Analogous to the use of VR support in DGBIs, there is a
growing interest in its use in IBD. In IBD, it is essential to
consider the disease holistically, recognizing the connections
within the brain-gut axis remain relevant in this context.
Various proposed interactions exist between gut inflamma-
tion—including genetic predisposition, pro-inflammatory
cytokines from peritoneal macrophages, and alterations in
the gut microbiome—and changes in brain morphology, such
as the induction of pro-inflammatory cytokines.!®** These
interactions also modify vagal nerve signalling, characterized
by increased afferent signalling, and impaired efferent
pathways, which can dysregulate gut homeostasis and re-
sult in symptom exacerbation. Figure 1 illustrates a proposed
framework by illustrating the interplay between mental
health and IBD biochemistry.?* This perspective underscores
the importance of considering both physiological and psycho-
logical factors.
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Figure 1. lllustration of a proposed framework governing the interplay between mental health and IBD biology, highlighting how gut inflammation can

influence brain function and vice versa.
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Digital, self-administered CBT programs can overcome
barriers to mental healthcare—such as workforce shortages,
costs, and social stigma—by ensuring evidence-based therapy is
accessible to all, especially in rural areas lacking professionals;
offering privacy and convenience by allowing patients to en-
gage from home; being affordable compared to expensive
therapist-led programs; and fitting into patients’ schedules,
reducing economic impact from missed work.** By leveraging
technology, VR may address social determinants of health and
provide a scalable solution to improve quality of life and re-
duce anxiety in patients with IBD. Multiple studies have thus
investigated how VR may be utilized in patients with IBD.

VR during infusions

In a pilot study of 14 patients with IBD (57% Crohn’s disease
(CD), 43% UC) at a single centre, a VR headset was used
during a routine infusion clinic appointment which included
immersive options such as guided meditations and deep-sea
diving.>® Pain and anxiety were measured before and after
the appointment, and feasibility was qualitatively assessed.
The authors found that 1 session of VR in this setting did
not result in significant change in anxiety or pain scores,
however, participants overall reported positive experiences
(7.79 out of 9) and 71% reported they would like to use VR
during future appointments. The majority of participants
found that VR made the infusion experience feel faster (86 %)
and 3 individuals forgot they were in the infusion centre.’
Nevertheless, more studies are needed with a larger popula-
tion undergoing multiple VR sessions in this setting to eval-
uate for quantifiable changes in mental health scores.

In a randomized, controlled trial at a single centre, a total
of 90 patients treated with vedolizumab infusions were
randomized into a VR immersion group or routine man-
agement group.’® During their routinely scheduled infusion
appointment, the VR group underwent a 15 min VR ses-
sion focused on “gut healing,” while the control group did
not proceed with any VR intervention. This VR application
immersed the participants within the gastrointestinal tract
and allowed them to experience the mechanism of action of
vedolizumab, specifically being able to block lymphocytes
from infiltrating the digestive system. Between the 2 arms
of this study, there was a statistically significant difference
between feeling physically well and comfortable, feeling re-
laxed, having control over the treatment process, imagining
how the drug is working in the body, being motivated to con-
tinue treatment, and having an overall positive attitude with
the next dose. Overall, the majority of respondents (62.2%)
said they would like to use the application again. While there
was no difference in adverse events between the 2 groups,
some patients reported difficulty with navigating the game.
Nevertheless, no patients ruled out repeated use of this appli-
cation at future infusion appointments. These suggest overall
improvements in surrogates for anxiety and stress related to
treatment, and this has potential implications for improving
treatment compliance. However, this study is limited by its
lack of blinding with a sham VR arm, single centre experi-
ence, and use of a single short VR session.

Another study investigated the perspectives of paediatric
patients and parent(s)/guardian(s) on the feasibility and ac-
ceptability of VR during a routine infusion appointment and
its effects on medical trauma at a single centre.’” Interviews
were conducted with 18 patient-parent/guardian dyads with

an average patient age of 13 years, and the majority being
non-Hispanic White (89%) with private insurance (94%). All
patients were already familiar with VR, and 61% had prior
experience. The authors found that patients felt VR could dis-
tract from the infusion procedure and possibly allow for posi-
tive anticipatory excitement for future appointments. Parents
of patients also reported the potential for relief in their own
anxiety if VR helped their child with anxiety or pain during
the appointment. Concerns that were raised included side
effects such as dizziness and nausea, increased screen time,
addiction, limited mobility during the procedure, disorienta-
tion, parental loss of control, and lost opportunity to build
resilience and coping strategies with an over-reliance on tech-
nology. Though this study did not include a VR intervention,
it does highlight the need to explore and optimize the use and
safety of VR in this population. While the perspectives noted in
this report can help inform outcome measures and the design
of future studies, it is also prudent to include the perspectives
of a more diverse population to allow generalizability.

In an observational pilot study of 87 patients at a single
centre in Spain, satisfaction and acceptance of VR through
the use of 3D glasses were assessed at a routine infusion ap-
pointment, and surveys were administered before and after
the use of VR.3® The authors found that patients noted a re-
duction in stress (65 %, P = 0.0021) and pain (54%, P < 0.05),
and greater overall well-being during the appointment was re-
ported (56%, P = 0.0014) without a greater incidence of side
effects. However, this study did not include a control group.

VR during clinic appointments

In a study of paediatric and young adult patients with IBD
at a single centre, a mindfulness-based VR intervention
was delivered through a headset to 62 individuals between
the ages of 10 and 25 years during a routine clinic appoint-
ment.*” Participants were brought into a private clinic room
before or after their scheduled clinical appointment where
they completed a 6-minute mindfulness-based VR interven-
tion with surveys pre- and post-intervention and a debriefing
interview afterwards. This application was developed with
the involvement of a paediatric IBD psychologist, gastroente-
rologist, and paediatric pain anaesthesiologists. The program
utilized a narrator to guide the user through mindfulness-based
exercises, including focusing on one’s breathing and physical
sensations in their body and shifting focus to peaceful immer-
sive environments such as a peaceful meadow with a water-
fall. Participants overall reported high levels of acceptability
and satisfaction and about half reported being interested in
having additional sessions in other IBD clinical settings (inpa-
tient hospitalization, procedures, treatments, labs) or at home
to be used during their daily life. The authors also reported a
significant decrease in anxiety (16.61 + 20.84 to 7.09 = 13.36;
P =0.001) and pain (9.97 = 16.51 to 3.15 = 6.38; P < 0.001)
post-intervention. However, this study did not include a con-
trol arm, and although there was a statistically significant dif-
ference in pain and anxiety post-intervention, it is unclear if
these differences were clinically significant.

VR in patient education

VR has been shown to help with peri-procedural anxiety in
patients undergoing a colonoscopy.®’ In a 2-year prospec-
tive randomized control trial of 346 patients, VR was used
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to provide patient education for bowel preparation prior to
colonoscopy compared to standard educational methods.*!
The authors found that VR-based education prior to the pro-
cedure yielded higher satisfaction (mean, 8.68 vs. 8.16; P =
0.01), improved compliance (68.8% vs. 50.3%; P < 0.001),
the improved adenoma detection rate for polyps (41.9% vs.
26.7%; P = 0.003) and adenomas (32.6% vs. 22.1%; P =
0.03). However, the patient population was notable for those
with a high educational background and socioeconomic
status, which may limit generalizability. As patients with IBD
undergo frequent colonoscopies requiring bowel preparation,
the use of VR in this setting may be useful though further in-
vestigation in this population is required.

Discussion

Patients with IBD can experience disabling symptoms such
as abdominal pain, urgency, and diarrhoea which may not
always be related to active inflammation. Patients may expe-
rience symptoms related to a DGBIL.** In addition, concomi-
tant mental health disorders have a greater incidence in this
population and contribute to poorer coping skills and quality
of life. Therefore, patients with IBD are adequately served by
a team of gastroenterologists and surgeons along with mental
health professionals. While accessibility to mental health
services can be limited by multiple factors, the use of virtual
reality may help bridge this gap and has been shown to be
effective in patients with anxiety, pain and other psychiatric
co-morbidities,?”?*33 and feasible and acceptable in patients
with DGBI.3? Here, we review the utility of VR in patients
with IBD.

VR has been studied in IBD patients undergoing infusions.
A significant portion of patients with moderate-to-severe
disease require biologic therapy which includes intrave-
nous infusions during induction and possibly during main-
tenance. Several studies investigated brief interventions with
VR during these regularly scheduled appointments. One ses-
sion of a VR intervention was generally received positively
(7.79 out of 9), and another study showed a reduction in
stress (65 %, P = 0.0021), pain (54%, P < 0.05), and improved
overall well-being (56 %, P = 0.0014).3¢ In addition, compared
to routine management during an infusion of vedolizumab,
subjects found a VR intervention promoted feeling well and
comfortable, having more control over the treatment process,
being motivated to continue treatment, and having an overall
positive attitude with the next dose.’® Perspectives such as
this may improve patient adherence, however further studies
with repeated interventions in diverse populations will be re-
quired to see how this influences long-term clinical outcomes.
Moreover, real concerns exist among patients and respec-
tive parents/guardians,’” and additional investigation re-
garding potential adverse effects, especially with multiple VR
interventions is necessary.

There may also be utility in providing this interven-
tion outside of infusion appointments. In 1 study, a brief
mindfulness-based VR session during a clinic appointment
led to significant reductions in pain and anxiety afterwards.*
VR was also shown to be useful for education. It was used
in patients receiving vedolizumab to educate on the mech-
anism of action of the drug which was received positively.3
Moreover, it was used in educating patients about proper
colonoscopy preparation which resulted in greater satisfac-
tion (mean, 8.68 vs. 8.16; P = 0.01), improved compliance

(68.8% vs. 50.3%; P < 0.001), and improved adenoma de-
tection rate for polyps (41.9% vs. 26.7%; P = 0.003) and
adenomas (32.6% vs. 22.1%; P = 0.03).*' This is particularly
useful in patients with IBD who often require more frequent
surveillance colonoscopies and more study is needed to see
how VR-based education may influence dysplasia detection.

Future applications

Several potential applications exist for the use of VR in
patients with IBD, summarized in Table 1.

Patient support groups provide the opportunity to en-
gage with peers and share similar experiences while also
sharing empathy with others. However, there are multiple
barriers to getting these organized, including the burden of
appointments, geographic constraints, the need for hospitali-
zation, and physical stigma. VR has been used in oncology to
create a therapist-guided social space to enable support group
sessions, and this was found to be feasible and acceptable in
a small pilot study.** As patients can select their own avatar
during these sessions, some degree of anonymity is allowed
which may help patients overcome hesitation and be more
forthcoming with issues. As patients with IBD can share sim-
ilar barriers to accessing support groups, there may be a role
for VR in improving accessibility to this valuable resource for
patients.

In addition to patient support groups, VR could be utilized
regularly at home. The regular use of VR in this setting is
being studied in other digestive diseases such as DGBIs,*!
and this may potentially be impactful in patients with IBD
who do not require infusion-based therapies or have less fre-
quent clinic appointments. A longitudinal assessment of VR
in combination with artificial intelligence to manage anxiety
in patients with IBD is currently being studied (Clinicaltrials.
gov identifier NCT06575660).

Table 1. Potential applications of VR in IBD.

Area of interest Potential applications

Improved awareness of IBD, drug mechanisms,
and treatment options

Patient education

Support for symptoms of abdominal pain, ur-
gency
Treatment of depression, anxiety, and phobias

Symptom support
and monitoring

Mental health

support

Support groups Connection of patients with similar disease re-
gardless of geographic location of participants

Lifestyle Diet and physical activity

Endoscopy Bowel prep education, management of discom-
fort, interpretation of endoscopic inflammation,
and interpretation of histologic inflammation

Surgery Pre-operative planning, IBD surgery training,

post-operative recovery, and rehabilitation

Clinical trials Patient recruitment and engagement, remote
symptom monitoring, community building, and

data collection

Treatment of in-  Precision treatment plans, potential brain—gut

flammation treatment of inflammation, passive disease

monitoring based on indirect measures
Healthcare Understanding patient experiences
providers
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VR has also been studied in endoscopy training, and this has
been shown to be an effective modality for learning and has the
potential to enhance trainee endoscope manipulation, procedure
duration, psychomotor skills, technical precision, and patient dis-
comfort.* Specific VR applications to be used in IBD endoscopic
training are needed, including training on various endoscopic
scoring systems used in UC, CD, and patients with a pouch.

VR may be used as a helpful adjunct in surgery. In a
study of 13 patients with colorectal cancer undergoing a
variety of surgeries including an ileocecal resection, right
hemicolectomy, a partial colectomy, and/or lymph node dis-
section, it was found that a 3D hologram of the patient’s pre-
operative cross-sectional imaging improved understanding
of a patient’s anatomy without increased physical or mental
demand based on surveys.** VR simulations have also been
validated to train during dissection in a laparoscopic sigmoid
colectomy.® In a systematic review of patient-specific pre-
operative planning, VR improved surgeon-specific outcomes
such as surgical strategy, anatomy visualization, and confi-
dence, though patient-specific outcomes were unchanged.*
More research is needed to identify opportunities for VR in
training and preparation prior to complex IBD surgeries.

Conclusion

There is a great need for improved support of DGBI and mental
health disorders in patients with IBD, and VR may be a useful
resource to help bridge this gap. Potential areas for VR-based
interventions in this population include during infusions, clinic
appointments, and procedures. Current data after a single
VR-based session in this population show promising results,
and further studies in larger, more diverse populations will be
required longitudinally. Current trials are ongoing to further
assess the role of VR in IBD including pain (NCT06188793).

Author contributions

Rajsavi Anand and Alvin T. George are considered as co-first
authors of this work. Conception, resources, supervision,
writing, review, and editing are all equal among authors.

Supplement sponsorship

This article appears as part of the supplement “27th
Anniversary Key Topics in Gastroenterology in 2024.” The
symposium and this supplement were funded by grants from
the following sponsors:

e Platinum: Abbvie Canada, Janssen Inc, Pfizer Canada,
Takeda Canada, Fresenius-Kabi

e Silver: Boston Scientific, Ferring Pharmaceuticals,
Organon, Eli Lilly and Company

Conflict of interest

R.A. and A.T.G. none. D.T.R. has received grant support from
Takeda; and has served as a consultant for Abbvie, Altrubio,
Abivax SA, Altrubio, Avalo Therapeutics, Bausch Health,
Bristol-Myers Squibb, Buhlmann Diagnostics Corp, ClostraBio,
Connect BioPharma, Douglas Pharmaceuticals, Eli Lilly &
Co., Genentech Inc., InDex Pharmaceuticals, Iterative Health,
Janssen Pharmaceuticals, Odyssey Therapeutics, Pfizer, Sanofi
and Takeda Pharmaceuticals. He serves on the Board of Trustees
for the Crohn’s & Colitis Foundation and is on the Board of

Directors for Cornerstones Health. Conflict of interest disclo-
sure forms (ICMJE) have been collected for all co-authors and
can be accessed as supplementary material here.

Data availability

There are no data associated with this manuscript.

References

1. Singh S, Blanchard A, Walker JR, Graff LA, Miller N, Bern-
stein CN. Common symptoms and stressors among individuals
with inflammatory bowel diseases. Clin Gastroenterol Hepatol.
2011;9(9):769-775. https://doi.org/10.1016/j.cgh.2011.05.016

2. Bernstein CN, Fisk JD, Walld R, et al. Psychiatric comorbidity
does not enhance prescription opioid use in inflammatory bowel
disease as it does in the general population. Inflamm Bowel Dis.
2024;izael88.

3. Bernstein CN, Fisk JD, Dolovich C, et al. Understanding predictors
of fatigue over time in persons with inflammatory bowel dis-
ease: the importance of depressive and anxiety symptoms. Am |
Gastroenterol.  2024;119(5):922-929. https://doi.org/10.14309/
ajg.0000000000002630

4. Kulyk A, Shafer LA, Graff LA, et al. Urgency for bowel movements
is a highly discriminatory symptom of active disease in persons with
IBD (the Manitoba Living with IBD study). Aliment Pharmacol Ther.
2022;56(11-12):1570-1580. https://doi.org/10.1111/apt. 17241

5. Witges K, Sexton K, Graff LA, et al. What is a flare? The Manitoba
living with IBD Study. Inflamm Bowel Dis. 2022;28(6):862-869.
https://doi.org/10.1093/ibd/izab192

6. Targownik LE, Sexton KA, Bernstein MT, et al. The relation-
ship among perceived stress, symptoms, and inflammation in
persons with inflammatory bowel disease. Am | Gastroenterol.
2015;110(7):1001-12;  quiz  1013.  https://doi.org/10.1038/
2jg.2015.147

7. Ford AC, Moayyedi P, Bercik P, et al. Lack of utility of symptoms
and signs at first presentation as predictors of inflammatory bowel
disease in secondary care. Am | Gastroenterol. 2015;110(5):716—
724. https://doi.org/10.1038/ajg.2015.117

8. Bernstein CN, Singh S, Graff LA, Walker JR, Miller N, Cheang M.
A prospective population-based study of triggers of symptomatic
flares in IBD. Am | Gastroenterol. 2010;105(9):1994-2002. https://
doi.org/10.1038/ajg.2010.140

9. Bonaz BL, Bernstein CN. Brain-gut interactions in inflammatory
bowel disease. Gastroenterology. 2013;144(1):36—49. https://doi.
org/10.1053/j.gastro.2012.10.003

10. Ge L, Liu S, Li S, et al. Psychological stress in inflammatory bowel
disease: psychoneuroimmunological insights into bidirectional
gut-brain communications. Front Immunol. 2022;13(1):1016578.
https://doi.org/10.3389/fimmu.2022.1016578

11. Neuendorf R, Harding A, Stello N, Hanes D, Wahbeh H. Depres-
sion and anxiety in patients with inflammatory bowel disease: a
systematic review. | Psychosom Res. 2016;87(1):70-80. https://doi.
org/10.1016/j.jpsychores.2016.06.001

12. Mikocka-Walus A, Knowles SR, Keefer L, Graff L. Controversies
revisited: a systematic review of the comorbidity of depres-
sion and anxiety with inflammatory bowel diseases. Inflamm
Bowel  Dis.  2016;22(3):752-762.  https://doi.org/10.1097/
MIB.0000000000000620

13. Gracie D], Guthrie EA, Hamlin PJ, Ford AC. Bi-directionality of
brain—gut interactions in patients with inflammatory bowel dis-
ease. Gastroenterology. 2018;154(6):1635-1646.e3. https://doi.
org/10.1053/j.gastro.2018.01.027

14. Burgmann T, Clara I, Graff L, et al. The Manitoba Inflam-
matory Bowel Disease Cohort Study: prolonged symptoms
before diagnosis—how much is irritable bowel syndrome?
Clin Gastroenterol Hepatol. 2006;4(5):614-620. https:/doi.
org/10.1016/j.cgh.2006.03.003


http://academic.oup.com/jcag/article-lookup/doi/10.1093/jcag/gwae060#supplementary-data
https://doi.org/10.1016/j.cgh.2011.05.016
https://doi.org/10.14309/ajg.0000000000002630
https://doi.org/10.14309/ajg.0000000000002630
https://doi.org/10.1111/apt.17241
https://doi.org/10.1093/ibd/izab192
https://doi.org/10.1038/ajg.2015.147
https://doi.org/10.1038/ajg.2015.147
https://doi.org/10.1038/ajg.2015.117
https://doi.org/10.1038/ajg.2010.140
https://doi.org/10.1038/ajg.2010.140
https://doi.org/10.1053/j.gastro.2012.10.003
https://doi.org/10.1053/j.gastro.2012.10.003
https://doi.org/10.3389/fimmu.2022.1016578
https://doi.org/10.1016/j.jpsychores.2016.06.001
https://doi.org/10.1016/j.jpsychores.2016.06.001
https://doi.org/10.1097/MIB.0000000000000620
https://doi.org/10.1097/MIB.0000000000000620
https://doi.org/10.1053/j.gastro.2018.01.027
https://doi.org/10.1053/j.gastro.2018.01.027
https://doi.org/10.1016/j.cgh.2006.03.003
https://doi.org/10.1016/j.cgh.2006.03.003

S20

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Journal of the Canadian Association of Gastroenterology, 2025, Vol. 8, No. S2

Fairbrass KM, Gracie D], Ford AC. Relative contribution
of disease activity and psychological health to prognosis of
inflammatory bowel disease during 6.5 years of longitudinal
follow-up. Gastroenterology. 2022;163(1):190-203.e5. https://doi.
org/10.1053/j.gastr0.2022.03.014

Barnes EL, Kochar B, Long MD, et al. Modifiable risk factors for
hospital readmission among patients with inflammatory bowel dis-
ease in a nationwide database. Inzflamm Bowel Dis. 2017;23(6):875-
881. https://doi.org/10.1097/MIB.0000000000001121

Chen J, Chen X, Sun Y, et al. The physiological and psychological
effects of cognitive behavior therapy on patients with inflamma-
tory bowel disease before COVID-19: a systematic review. BMC
Gastroenterol. 2021;21(1):469. https://doi.org/10.1186/s12876-
021-02003-0

Gao X, Tang Y, Lei N, et al. Symptoms of anxiety/depression is as-
sociated with more aggressive inflammatory bowel disease. Sci Rep.
2021;11(1):1440. https://doi.org/10.1038/s41598-021-81213-8
Ananthakrishnan AN, Gainer VS, Perez RG, et al. Psychiatric
co-morbidity is associated with increased risk of surgery in Crohn’s
disease. Aliment Pharmacol Ther. 2013;37(4):445-454. https://doi.
org/10.1111/apt.12195

Kilingarslan S, Evrensel A. The effect of fecal microbiota trans-
plantation on psychiatric symptoms among patients with inflam-
matory bowel disease: an experimental study. Actas Esp Psiquiatr.
2020;48(1):1-7.

Mikocka-Walus AA, Andrews JM, Bernstein CN, et al. Integrated
models of care in managing inflammatory bowel disease: a dis-
cussion. Inflamm Bowel Dis. 2012;18(8):1582-1587. https://doi.
org/10.1002/ibd.22877

Regueiro M, Click B, Holder D, Shrank W, McAnallen S, Szigethy
E. Constructing an inflammatory bowel disease patient-centered
medical home. Clin Gastroenterol Hepatol. 2017;15(8):1148-
1153.¢4. https://doi.org/10.1016/j.cgh.2017.05.026

Bernstein CN, Hitchon CA, Walld R, et al. The impact of psy-
chiatric comorbidity on health care utilization in inflammatory
bowel disease: a population-based study. Inflamm Bowel Dis.
2021;27(9):1462-1474. https://doi.org/10.1093/ibd/izaa310
Bisgaard TH, Allin KH, Keefer L, Ananthakrishnan AN, Jess T.
Depression and anxiety in inflammatory bowel disease: epidemi-
ology, mechanisms and treatment. Nat Rev Gastroenterol Hepatol.
2022;19(11):717-726. https://doi.org/10.1038/s41575-022-
00634-6

Trost Z, France C, Anam M, Shum C. Virtual reality approaches
to pain: toward a state of the science. Pain. 2021;162(2):325-331.
https://doi.org/10.1097/j.pain.0000000000002060

Hoffman HG, Richards TL, Van Oostrom T, et al. The analgesic
effects of opioids and immersive virtual reality distraction: evi-
dence from subjective and functional brain imaging assessments.
Anesth Analg. 2007;105(6):1776-1783, table of contents. https://
doi.org/10.1213/01.ane.0000270205.45146.db

Tashjian VC, Mosadeghi S, Howard AR, et al. Virtual reality for
management of pain in hospitalized patients: results of a controlled
trial. JMIR Ment Health 2017;4(1):€9. https://doi.org/10.2196/
mental.7387

Spiegel B, Fuller G, Lopez M, et al. Virtual reality for manage-
ment of pain in hospitalized patients: a randomized comparative
effectiveness trial. PLoS One. 2019;14(8):e0219115. https://doi.
org/10.1371/journal.pone.0219115

Botella C, Fernandez-Alvarez J, Guillén V, Garcia-Palacios A, Bafios
R. Recent progress in virtual reality exposure therapy for phobias:
a systematic review. Curr Psychiatry Rep. 2017;19(7):42. https://
doi.org/10.1007/s11920-017-0788-4

Oing T, Prescott J. Implementations of virtual reality for anxiety-
related disorders: systematic review. JMIR Serious Games
2018;6(4):€10965. https://doi.org/10.2196/10965

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45

46.

Lacy BE, Cangemi D], Spiegel BR. Virtual reality: a new treatment
paradigm for disorders of gut-brain interaction? Gastroenterol
Hepatol (N'Y) 2023;19(2):86-94.

Suchak KK, Almario CV, Liran O, Chernoff R, Spiegel BR. The
role of virtual reality in the management of irritable bowel syn-
drome. Curr Gastroenterol Rep. 2024;26(11):294-303. https://doi.
org/10.1007/s11894-024-00940-w

Spiegel BMR, Liran O, Clark A, et al. Feasibility of combining spa-
tial computing and Al for mental health support in anxiety and
depression. NPJ Digit Med 2024;7(1):22. https://doi.org/10.1038/
s41746-024-01011-0

Lattie EG, Stiles-Shields C, Graham AK. An overview of and
recommendations for more accessible digital mental health serv-
ices. Nat Rev Psychol 2022;1(2):87-100. https://doi.org/10.1038/
$44159-021-00003-1

Cay E, Schmidtman B, Birris T. $929 assessment of virtual reality
on pain and anxiety at an infusion clinic setting in patients with
inflammatory bowel disease: a pilot acceptability study. Off ] Am
Coll Gastroenterol 2022;117(1):e673-e674.

Lewandowski K, Kaniewska M, Rosotowski M, Kucha P,
Rydzewska G. The use of virtual reality to reduce stress among in-
flammatory bowel disease patients treated with vedolizumab. J Clin
Med 2021;10(12):2709. https://doi.org/10.3390/jcm10122709
Easterlin MC, Berdahl CT, Rabizadeh S, et al. Child and parent
perspectives on the acceptability of virtual reality to mitigate
medical trauma in an infusion center. Matern Child Health ].
2020;24(8):986-997. https://doi.org/10.1007/s10995-020-02955-x
Diaz Molina RJ, Comesaiia Castellar C, Crespi Rigo J, et al. P559
Descriptive observational pilot study about the use of Virtual Re-
ality (VR) in patients with Inflammatory Bowel Disease (IBD) and
biological treatment. ] Crobns Colitis. 2024;18(Supplement_1):i10
96-i1096. https://doi.org/10.1093/ecco-jcc/jjad212.0689

Wren AA, Neiman N, Caruso TJ, et al. Mindfulness-based virtual re-
ality intervention for children and young adults with inflammatory
bowel disease: a pilot feasibility and acceptability study. Children
(Basel). 2021;8(5):368. https://doi.org/10.3390/children8050368
Giind MA, Szalontay AS, Stefinescu G, et al. State-of-the-art re-
view on immersive virtual reality interventions for colonoscopy-
induced anxiety and pain. J Clin Med. 2022;11(6):1670. https:/
doi.org/10.3390/jcm11061670

Chen G, Zhao Y, Xie F, et al. Educating outpatients for bowel prep-
aration before colonoscopy using conventional methods vs virtual
reality videos plus conventional methods: a randomized clin-
ical trial. JAMA Netw Open. 2021;4(11):€2135576. https://doi.
0rg/10.1001/jamanetworkopen.2021.35576

Marks A, Garbatini A, Hieftje K, Puthenpura V, Weser V, Fernandes
CF. Use of immersive virtual reality spaces to engage adolescent
and young adult patients with cancer in therapist-guided sup-
port groups: protocol for a pre—post study. JMIR Res Protoc.
2023;12(1):e48761. https://doi.org/10.2196/48761

Duong TQ, Soldera J. Virtual reality tools for training in gastro-
intestinal endoscopy: a systematic review. Artif Intell Gastrointest
Endosc. 2024;5(1):92090.

Ryu S, Kitagawa T, Goto K, et al. Intraoperative holographic guidance
using virtual reality and mixed reality technology during laparoscopic
colorectal cancer surgery. Anticancer Res. 2022;42(10):4849-4856.
https://doi.org/10.21873/anticanres.15990

. Mori T, Ikeda K, Takeshita N, Teramura K, Ito M. Validation of a

novel virtual reality simulation system with the focus on training
for surgical dissection during laparoscopic sigmoid colectomy. BMC
Surg. 2022;22(1):12. https://doi.org/10.1186/s12893-021-01441-7
Lan L, Mao RQ, Qiu RY, Kay ], de Sa D. Immersive virtual re-
ality for patient-specific preoperative planning: a system-
atic review. Surg Innov. 2023;30(1):109-122. https://doi.
org/10.1177/15533506221143235


https://doi.org/10.1053/j.gastro.2022.03.014
https://doi.org/10.1053/j.gastro.2022.03.014
https://doi.org/10.1097/MIB.0000000000001121
https://doi.org/10.1186/s12876-021-02003-0
https://doi.org/10.1186/s12876-021-02003-0
https://doi.org/10.1038/s41598-021-81213-8
https://doi.org/10.1111/apt.12195
https://doi.org/10.1111/apt.12195
https://doi.org/10.1002/ibd.22877
https://doi.org/10.1002/ibd.22877
https://doi.org/10.1016/j.cgh.2017.05.026
https://doi.org/10.1093/ibd/izaa310
https://doi.org/10.1038/s41575-022-00634-6
https://doi.org/10.1038/s41575-022-00634-6
https://doi.org/10.1097/j.pain.0000000000002060
https://doi.org/10.1213/01.ane.0000270205.45146.db
https://doi.org/10.1213/01.ane.0000270205.45146.db
https://doi.org/10.2196/mental.7387
https://doi.org/10.2196/mental.7387
https://doi.org/10.1371/journal.pone.0219115
https://doi.org/10.1371/journal.pone.0219115
https://doi.org/10.1007/s11920-017-0788-4
https://doi.org/10.1007/s11920-017-0788-4
https://doi.org/10.2196/10965
https://doi.org/10.1007/s11894-024-00940-w
https://doi.org/10.1007/s11894-024-00940-w
https://doi.org/10.1038/s41746-024-01011-0
https://doi.org/10.1038/s41746-024-01011-0
https://doi.org/10.1038/s44159-021-00003-1
https://doi.org/10.1038/s44159-021-00003-1
https://doi.org/10.3390/jcm10122709
https://doi.org/10.1007/s10995-020-02955-x
https://doi.org/10.1093/ecco-jcc/jjad212.0689
https://doi.org/10.3390/children8050368
https://doi.org/10.3390/jcm11061670
https://doi.org/10.3390/jcm11061670
https://doi.org/10.1001/jamanetworkopen.2021.35576
https://doi.org/10.1001/jamanetworkopen.2021.35576
https://doi.org/10.2196/48761
https://doi.org/10.21873/anticanres.15990
https://doi.org/10.1186/s12893-021-01441-7
https://doi.org/10.1177/15533506221143235
https://doi.org/10.1177/15533506221143235

	The role of virtual reality in managing inflammatory bowel disease: a novel approach to bridging mental and physical health
	Introduction
	Mental health in IBD
	The role of VR in IBD

	VR during infusions
	VR during clinic appointments
	VR in patient education
	Discussion
	Future applications
	Conclusion
	References


