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Abstract

Irritable Bowel Syndrome (IBS) is a gastrointestinal disorder characterized by abdominal pain, bloating, and changes in bowel
habits, including diarrhoea, constipation, or both. It affects millions worldwide and can significantly reduce quality of life. The esti-
mated prevalence of IBS in India is 4-8%. [5] Although pharmacological and non-pharmacological treatments exist, many patients do
not achieve sufficient symptom relief, highlighting the need for complementary or alternative approaches. Digital therapeutics (DTx)
are software-driven, evidence-based interventions designed to prevent, manage, or treat medical disorders. They are particularly
well-suited for chronic conditions like IBS, where behavioural, psychological, and lifestyle factors play a significant role. This review
compared studies and clinical trials from the past five years to analyze the effectiveness of DTx interventions in IBS management.
The characteristics of DTx included cognitive behavioural therapy (CBT), dietary modification, gut-directed hypnotherapy, virtual
education, and real-time symptom tracking. The future of DTx in IBS lies in delivering personalized and multimodal therapies. It
has the great potential to revolutionize IBS management in India by providing accessible, personalized, and cost-effective solutions.
However, DTx adoption for IBS management faces a few challenges that include limited digital literacy, and cultural stigma around
bowel health. Overcoming these challenges with the advancements in Al, wearable devices, and immersive technologies can enhance
engagement and outcomes. At the same time, broader clinical validation can drive scalable, cost-effective, and holistic management.
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Introduction psychological comorbidities, social disability, and economic non-
Irritable Bowel Syndrome (IBS) is a complex and chronic Dis- productivity affecting professional and daily activities, all of which

order of Gut Brain Axis (DGBI) characterized by abdominal pain, ~ contribute to a reduced quality of life (QoL) [1].

bloating, urgency, the sensation of incomplete evacuation, and al-

tered bowel habits, all occurring without identifiable biochemical The pathophysiology of IBS appears to be multifactorial, involv-

abnormalities. The condition is associated with physical suffering, ~ ing motility disorders, genetic factors, immune responses, visceral

hypersensitivity, brain-gut dysregulation, and altered intestinal
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microbiota [2]. Although the exact etiology of IBS remains unde-
termined mainly, potential mechanisms involved in gut dysfunc-
tion, visceral sensation, and symptom generation seem to con-
tribute significantly to the disease [3]. The primary risk factors to
consider include female sex, age under 50 years, and a history of

previous gastrointestinal infections [4].

Management of the disease typically aims to alleviate symp-
toms and enhance QoL, incorporating both nonpharmacologic and
pharmacologic therapies. Non-pharmacological options include
physical activity, gut-brain axis tracking, dietary modifications
such as low fermentable oligosaccharides, disaccharides, mono-
saccharides and polyols (FODMAP), soluble fibres, personalized
meal plans, elimination diet as well as cognitive behavioural ther-
apy (CBT) [5]. The Low FODMAP diet, which has gained significant
traction globally, is still not widely practiced in India due to a lack
of awareness among healthcare professionals and patients. Phar-
macologic treatment options consist of antidepressants, antispas-

modics, and newer gastrointestinal agents [2].

Patients are encouraged to reduce the intake of spicy, oily and
high FODMAP foods which are the common triggers for IBS symp-
toms in the Indian population. Indian culture has a long history of
using traditional medicine systems like Ayurveda and Yoga to man-
age health conditions, including IBS. These are frequently used in
conjunction with modern medicine. The use and potential of DHIs
in improving patient outcomes and being a part of practical multi-

modal strategies for management in IBS [6].

Self-management through digital technology is an emerging
field that has significantly transformed healthcare delivery. [7] Dig-
ital therapeutics (DTx) is valued for its ability to place individuals
at the centre of care, address personal challenges, enhance health
literacy, and facilitate informed decision-making about medical
conditions and treatment options [8]. These have emerged as valu-
able resources that empower patients to self-manage symptoms
and comorbidities through mobile applications and web-based
programs. These provide access to clinical and actionable content,
enhancing disease-related knowledge and improving health out-

comes of DTx in IBS management [9,10].
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To our knowledge, no recent review has identified and summa-
rized the effectiveness of DTx in IBS, especially in the Indian con-
text. This narrative review aims to address this knowledge gap by
identifying and categorizing types of DTx use in IBS management,
evaluating their effectiveness, exploring plausible mechanisms
through which it works, and discussing integration and its applica-

tion in clinical practice.

Digital therapeutics: an overview

Definition and scope

With the rapid advancement of medical technologies, the digi-
tal age has introduced a new category of therapies known as DTx.
According to the Digital Therapeutics Alliance, DTx are evidence-
based therapeutic interventions primarily driven by software,
aimed at preventing, managing, or treating medical disorders or
diseases [11]. In simpler terms, DTx refers to patient-facing soft-
ware applications that assist individuals in self-managing their
symptoms, ultimately enhancing their QoL and clinical outcomes.
The development of DTx has the potential to significantly improve
the customization of health services, as these solutions are de-
signed to meet the specific needs of patients. Recognized as one
of the most innovative sectors in digital health, the DTx ecosystem
has experienced substantial progress over the past two years. It
has proven to be a valuable resource for patients, enabling them
to self-manage their symptoms and comorbidities through mobile

applications and web-based programs.
Mechanism of digital therapeutics work

Digital health interventions (DHIs) provide evidence-based
medical treatments through software programs designed to treat,
manage, or prevent specific medical conditions. These incorporate
digital technologies such as mobile applications, sensors, and al-
gorithms to develop personalized treatment plans. Unlike general
health applications, DTx is subject to rigorous testing through ran-
domized controlled trials (RCTs) to establish their effectiveness,
safety, and reliability and often require regulatory approval [12].
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Key components of how DTx operates in IBS include behav-
ioural interventions like CBT, stress management, and gut-directed
hypnotherapy; symptom monitoring and personalized diet plan-
ning; and IBS education. DTx offers an integrated approach to en-

hance treatment adherence, support lifestyle changes, and enable
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continuous monitoring for individuals with IBS [13]. The design
and functionality of DHIs typically fall into one or more catego-
ries, including symptom tracking, patient and community-based
resources, telemedicine, and connectivity to digital and wearable

devices [14]. The mechanism by which DTx works is shown in fig-

ure 1.
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Figure 1: Mechanism of Digital Therapeutics.
Source: Adapted from Kim.,, et al. 2024 [15]; Phan., et al. 2023 [13]; Dang., et al. 2020 [16].

Types of digital therapeutics interventions

DTx can be categorized based on their application and function-
ality. These therapies utilize digital tools, including mobile devices,
applications, sensors, virtual reality, and the Internet of Things
(IoT), to facilitate patient behavioural and diet changes. The pri-
mary distinction between DTx and wellness applications is their
focus. DTx applications are specifically designed to address disease
conditions, particularly major chronic illnesses such as diabetes,
cardiovascular issues including hypertension, and pulmonary dis-

eases like chronic obstructive pulmonary disease (COPD) [16].

Digital therapeutics in IBS

Despite the increasing research interest in the relationship
between DHIs and gastrointestinal (GI) health, recent reviews ex-
tensively addressed the various DTx products globally, for their
specific impacts on IBS symptoms and mental wellness outcomes
[5,17,18]. Given the diverse symptoms and varying treatment pref-
erences among patients, with country specific demographics, man-
aging IBS is a complex process that should be personalized when-

ever possible.
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DTx for treating IBS primarily focuses on behavioural therapy,
which addresses the brain-gut axis; pain, and triggers; and self-

management, which empowers patients with the knowledge and

[19,20]. (Table 1).
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strategies to manage their condition [6]. A summary of widely used

digital healthcare apps for managing IBS is provided in the table

Digital . . .
health Application s DlagP?Sth Physiological management i LTI
. . form ability management approval
intervention
Cognitive A and Prescription- Focuses on symptom management, Complementa US FDA, CE
Behavioural MAhana IBS V\?e%site only digital |particularly abdominal pain associated p tool 4 mark-[Europe];
Therapy [CBT]- therapeutic tool with IBS UKCA mark [UK]
Based Apps Alleviates symptoms related to IBS,
App and Support symp- s-uch as abdomlnal pain, bloatl‘ng, and Complementary
Zemedy Website tom manage- |discomfort, by improving users’ mental tool None
ment well-being and providing coping strate-
gies
Support symp- | Alleviates IBS symptoms, particularly Therapeutic regi-
App and ) .
Regulora Website tom manage- | abdominal pain, through a structured | men to manage US FDA
ment hypnotherapy program. IBS symptoms
SUDDOrt Symp- Focuses on reducing abdominal pain
Nerva App and torr)'rll) man}; eFf through a combination of gut-directed | Therapeutic None
Website ment § hypnotherapy and other behavioural |treatment for IBS
interventions
Support symp- | Manage IBS symptoms through gut-
The calm gut Website | tom manage- | directed hypnotherapy, mindfulness, Compltirgle ntary None
ment and CBT
Offers personalized symptom track-
App and Support symp- ing, dietary guidance, and therapeutic | Complementary |...
CaraCare Website tomr;n:l;ltage- interventions such as CBT and stress tool DiGA [Germany]
management
Di_e.tary. Aop and Support symp- | Tracks various factors such as mood, Symptom man-
modification Bowelle V\I;erl))site tom manage- | food intake, stress levels, and bowel Z e?nent tool None
and symptom ment movements §
monitoring des th Lol
Support symp- Provides therapeutic meal plans, y
MyHealthyGut %ﬁ)gﬁg tom manage- | symptom tracking, and educational Self migzslgement None
ment resources to support digestive health
iylgﬁg)ig;ilc? Logs food intake, symptoms, medica- Self-management
MySymptomTrack  App g Y tions, and other factors that might § None
ing potential tool
. influence their health
triggers
mvIBS App and Siflmgrtﬁinégﬁf Tracks symptoms, dietary intake, stressSelf-management None
y Website | "8 levels, and other health factors tool
tional resources
FODMAP apps
[eg. Monash Support
University FOD- Identifies and manages foods that Self-manage-
y g g
App symptom . None
MAP app, Low manasement may trigger IBS symptoms. ment tool
FODMAP A-Z, g
Fast FODMAP]
Support . I
IBS coach App symptom Offers dlfetary modifications and Self-manage None
lifestyle changes ment tool
management
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Wellness HealthTap Website Through Offers virtual healthcare support, Al-powered None
partnerships including consultations, symptom symptom as-
with diagnos- assessments, and access to health sessment tool
tic service information
providers
Through
artnerships ers personalized fitness and nutri- -assiste
App and | P hips | Offers p lized fi d i Al-assisted
Heathifyme # V\?e%site with diagnos- | tion plans, leveraging Al and health self-manage- None
tic service diagnostics tools ment tool
providers
Nut.rltllon and DailyBloom App and Support Offers personalized diet plans, well- personalized
holistic man- M . symptom - care and symp- None
IBS Website ness support, and symptom tracking .
agement management tom tracking
Provides symptom management .
Cew App and Support through personalized dietary recom- Personalized
IBS Relief : symptom ; : care and symp- None
Website mendations, symptom tracking, and .
management ; tom tracking
educational resources

Table 1: Digital Therapy Platforms for IBS Management.

# Indian applications.

Global perspective on digital therapeutics for IBS

Prevalence, classification, and impact of IBS worldwide

Epidemiological data indicate significant variation in the preva-
lence of IBS. A recent review reported a global pooled prevalence
of 9.2% (95% CI 7.6% to 10.8%) based on the Rome III criteria
[21] and 3.8% (95% CI 3.1% to 4.5%) according to the Rome IV
criteria [22,23]. The review highlighted a range of prevalence from
as low as 0.4% in India and Ghana in one multinational study [24]
to as high as 29.2% in Croatia [23,25]. In contrast, other studies
have reported prevalence rates between 4.2% and 7.5% [24,26-
28]. The availability of medications in India differs significantly
from that in other regions [29], and the working conditions of phy-
sicians also vary [30], both of which contribute to the variability of
IBS prevalence within the Indian population [24,28,30]. This wide
variation may also reflect the complex nature of IBS and the chal-

lenges associated with its diagnosis.

IBS is typically classified into four subtypes based on the pre-
dominant stool pattern: IBS with constipation (IBS-C), IBS with
diarrhea (IBS-D), IBS with mixed bowel habits (IBS-M), and IBS
unclassified (IBS-U), which is utilized when the stool pattern does

not fit the other categories [31]. The global pooled prevalence is

highest for IBS-M at 3.7% (95% CI 2.6% to 4.9%), followed by IBS-
D at 3.1% (95% CI 2.6% to 3.8%), IBS-C at 2.3% (95% CI 1.7% to
3.1%), and IBS-U at 1.5% (95% CI 1.0% to 2.0%). Additionally, the
prevalence of IBS varies by sex, with a pooled prevalence of 12.0%
(95% CI 9.3% to 15.0%) in women compared to 8.6% (95% CI
6.3% to 11.2%) in men [23]. The overall variation in IBS prevalence
may be attributed to diagnostic challenges, as symptom reporting
can be influenced by cultural beliefs, education, genetics, ethnicity,
environmental factors, and dietary differences across geographical
areas [23]. Furthermore, IBS symptoms may fluctuate over time
[32] and can resemble those of other disorders, such as celiac dis-
ease, bile acid diarrhea, microscopic colitis, and diverticulosis [33],

thereby complicating the diagnosis further.

Current interventions

The currently available treatment options, both pharmacologi-
cal and non-pharmacological, help in the management of IBS. Cat-
egories of Pharmacological interventions are described in Table 2
(a) [2,34].
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Pharmacological Class of Drugs

Examples

First-line Antidiarrheals [IBS-D]

Oral Rehydration Therapy [ORT]; Loperamide

Laxatives [I

BS-D] Methylcellulose; Psyllium

Antispasm

odics Hyoscine Butylbromide; Dicyclomine

Antidepressants [TCAs and SSRIs] Second-line new agents

Amitriptyline; Duloxetine

Guanylate cyclase-C [GC-C] agonists [IBS-C]

Linaclotide [IBS-C]

Antibiotics [

IBS-D] Rifaximin

Non-pharmacological treatments for IBS focus on symptom
management and improving QoL through lifestyle modifications,
dietary changes, and psychological therapies. These interventions

are frequently tailored to meet the specific symptom profiles and

Table 2(a): Current Pharmacological Interventions Used in the Treatment of IBS.

triggers of each individual. Close collaboration with healthcare pro-
viders, including dietitians and therapists, can enhance treatment
outcomes. A summary of commonly utilized non-pharmacological

treatment options for IBS is presented in the table (Table-2(b)).

Intervention Type Effect Observed Reference
Dietary modification
Low FODMAP Diet Reducing foods high in fermentable oligosaccharides, disaccharides, monosac-| [35,36]
charides, and polyols alleviates IBS symptoms and improves QOL scores.
High-Fiber Diet Gradual increases in soluble fiber [e.g., psyllium] help regulate bowel move- [37-39]
ments and relieve constipation.
Avoiding Trigger Foods Common triggers include caffeine, alcohol, spicy foods, and fatty foods. [39]
Hydration Maintaining adequate fluid intake alleviates symptoms of constipation [39]
Lifestyle Changes
Regular Exercise Moderate aerobic activity, such as walking or swimming, can improve gut motil- [40,41]
ity and reduce stress.
Stress Management Reducing stress through yoga, mindfulness, or relaxation techniques may [42,43]
improve symptoms.
Sleep Hygiene Ensuring adequate and consistent sleep can support overall gut health. [44]
Behavioural and Psychological Therapies
CBT Effective in addressing the brain-gut interaction and reducing the severity of [45]
symptoms
Gut-Directed Hypnotherapy, A specialized form of hypnotherapy focuses on calming the gut-brain axis. [46]
Mindfulness-Based Stress Helps reduce stress and improve symptom perception. [47]
Reduction [MBSR]
Certain probiotic strains [e.g., Bifidobacterium and Lactobacillus] may improve| [48,49]
symptoms, although the effects vary by individual and strain.
Other Remedies and Therapies
Peppermint Oil Shown to reduce abdominal pain and bloating in IBS due to its antispasmodic [50]
properties
Chamomile or Ginger Tea Soothes the digestive system. [51]
Acupuncture It may provide relief for some patients, although evidence is mixed and may [52]
depend on individual response
Probiotics Certain probiotic strains [e.g., Bifidobacterium and Lactobacillus] may im- [48,49]
prove symptoms, although the effects vary by individual and strain

Table-2(b): Non-Pharmacological Interventions for IBS Management.
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Role of digital therapeutics in managing IBS globally

DTx represents a promising and innovative approach to manag-
ing IBS, a condition that is challenging to treat due to its complex
and often individualized symptoms. By leveraging digital platforms
such as mobile applications, health monitoring tools, wearable de-
vices, and virtual CBT programs, DTx can effectively address key
aspects of IBS management, including symptom tracking, patient
education, stress management, and behaviour modification. As the
field continues to evolve, DTx has demonstrated the potential to
significantly enhance the QoL for patients with IBS by addressing
not only the symptoms but also the underlying psychological, be-
havioural, and lifestyle factors that contribute to the condition.

Digital therapeutics for IBS in India

Adoption and effectiveness of digital therapeutics in India

In India, where digital adoption is rapidly increasing, DTx holds
promise for addressing gaps in healthcare delivery, especially for
chronic and lifestyle-related diseases. DTx solutions like mobile
apps and Al-driven platforms have shown success in helping pa-
tients monitor blood sugar, adhere to medication, and improve
lifestyle choices. Studies indicate improved glycemic control and
reduced HbA1lclevels in users [53,54,55]. Apps also offer cognitive
behavioural therapy (CBT), mindfulness exercises, and personal-
ized mental health support. They address the stigma associated
with in-person treatment and improve access to mental health
care. Online platforms focus on weight loss, exercise adherence,
and dietary modifications, improving heart health outcomes. DTx
bridges the gap for rural and semi-urban populations by provid-
ing healthcare solutions via smartphones which is critical in India,
where access to quality healthcare is often limited outside urban
centers. The rise of teleconsultation services, especially during and
after the COVID-19 pandemic, has increased the adoption of DTx as
part of a hybrid healthcare model [56,57].

DTx services are expected to reduce healthcare costs while
providing additional value for insurers, enabling them to tailor
products to better meet patients’ needs. However, DTx remains
limited in India, with only a few companies planning to invest in
this area. Indian pharmaceutical company aims to streamline the
management of cardiovascular disorders through a combination

of prescription drugs and Al-driven digital therapies [16]. The app
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focuses on holistic management by incorporating dietary guidance,

symptom tracking, and stress management techniques [58].

Challenges and opportunities for digital therapeutics in India

DTx holds immense potential to revolutionize healthcare deliv-
ery in India, but several barriers hinder its widespread adoption.
The Digital Health Mission and Ayushman Bharat Digital Mission
(ABDM) are steps toward standardization. Data privacy is another
important concern. India’s Personal Data Protection Bill has been
built to ensure trust among Indian users. Addressing these chal-
lenges requires a multi-faceted approach. Below are the key limita-
tions associated with DTx in managing IBS [13,37,44,59-62] (Table
3).

Effectiveness of digital therapeutics in managing IBS
Review of studies on effectiveness of DTx

Data were retrieved from the past 10 years, using three elec-
tronic databases: PubMed, Cochrane library and CINAHL. The
search strategy used a combination of keywords (e.g. “digital”,
“IBS,” “app-based,” “web-based,” “CBT,” “brain-gut hypnotherapy,”
and “diet”) utilizing the “OR” and “AND” Boolean operators to
broaden and narrow the search results. Full-text articles selected
for in-depth analysis encompassed clinical trials, observational
studies, systematic reviews, and meta-analyses: Eligible popula-
tions comprised adults diagnosed with IBS and DTx interventions
specifically designed for the management of IBS. A full-text review
was subsequently conducted, utilizing exclusion criteria to elimi-
nate studies involving non-IBS patients, paediatric patients, care-
givers of IBS patients, or adult patients where the IBS diagnosis was

not the primary focus of the study.

Studies with IBS symptom and QoL as outcome measures were
selected and compared. This review provides a recent and com-
prehensive summary and evaluation of studies investigating the
self-management of IBS. Unlike previous reviews, this is the first to
collectively examine and assess IBS symptom severity, psychologi-
cal factors, patient education, and adherence, while also exploring
potential correlations between DTx characteristics and effective-
ness outcomes. A comparison of the features and outcomes of DTx
interventions over traditional non-pharmacological treatment op-
tions for IBS is presented in the tables (Table 3).
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have low digital literacy, making app navigation
difficult.

Limitation Challenge Example Potential solution
Many patients with IBS, especially those in rural
or underserved areas, may have limited access to . Develop offline-capable applications
Accessibility and| Smartphones, tablets, or reliable internet, which Apps llke.Regulo'ra anq or streamlined interfaces.
digital divide are necessary for the effective use of DTx. Nerva require devices with
stable internet access for set-
[63,64] Older adults, a significant demographic for IBS, may

up and session downloads.

Provide access through public health
programs or subsidized devices.

Adherence and
engagement chal-
lenges [65,66]

IBS management often requires sustained behav-
iour change, such as maintaining dietary logs, prac-
ticing relaxation techniques, or completing therapy

sessions. Many patients struggle to stay engaged

over time.

Lack of personalization in some DTx solutions may
reduce their appeal and perceived relevance to
individual users.

Apps like Zemedy and
Mahana IBS provide struc-
tured CBT programs but may

Incorporate gamification, reminders,
and rewards to improve adherence.

see drop-offs in adherence as
users lose interest.

Use Al to tailor interventions to the
user’s symptoms and lifestyle.

Limited clini-
cal evidence
for long-term

outcomes [67]

Many IBS-focused DTx solutions have demonstrat-
ed short-term benefits [e.g., symptom reduction,
and quality-of-life improvements], but long-term

efficacy and safety data are limited.

Real-world evidence [RWE] studies are lacking for
many widely used apps.

Nerva and Mahana IBS have
shown efficacy in clinical
trials, but their effectiveness
across diverse patient popu-

Conduct larger, long-term random-
ized controlled trials [RCTs] with
diverse populations.

lations and settings needs
further validation.

Generate RWE through post-market
surveillance and patient-reported
outcomes.

Lack of integra-
tion into clinical
practice [13]

Many DTx tools operate independently and are not
integrated with EHRs or routine clinical workflows.

This limits clinicians’ ability to monitor patients’
progress or provide tailored recommendations
based on app data.

Some gastroenterologists
may not be familiar with
DTx solutions like Regulora
or are hesitant to prescribe

Develop API integrations with EHRs
to allow seamless sharing of patient
data.

them due to limited clini-
cal training or integration
issues.

Train clinicians on the use of IBS-
specific DTx tools and their evidence
base.

Variability in re-

Reimbursement policies for DTx are inconsistent
across regions, leading to out-of-pocket costs for
many patients.

imbursement and
coverage [68]

This financial barrier may deter adoption, particu-
larly among low-income patients.

patients in countries without

Mahana IBS is covered
by some U.S. insurers but
remains inaccessible to

Policy reforms should include DTx
under public and private insurance
plans.

established DTx reimburse-
ment frameworks

Provide freemium models with basic
features free and premium features
at a cost.

Psychological and
behavioural bar-

Some IBS patients may not perceive DTx solutions
as effective compared to traditional treatments like
medications or in-person therapy.

riers [69]

Behavioural therapies delivered digitally may feel
impersonal or lack the emotional connection pro-
vided by in-person therapists.

Patients using Zemedy or
Nerva may drop out if they
feel that app-based therapy

Combine DTx tools with human sup-
port, such as teleconsultations with
therapists or dietitians.

doesn’t address their emo-
tional needs or preferences.

Offer hybrid care models that
include both digital and face-to-face
interactions.
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Data privacy and symptom logs and mental health information.

security concerns

DTx apps collect sensitive health data, including

Apps should comply with regula-
tions like the Digital Personal Data
Protection Act, 2023 [DPDP Act]

Apps like CaraCare and
Monash FODMAP handle ex-
tensive dietary and symp-

[70]

of data breaches or misuse.

Patients may hesitate to use these apps due to fears

tom-tracking data, requir-
ing stringent data security
measures.

Use transparent privacy policies
and strong encryption to build user
trust.

Overreliance on | DTx solutions often require high levels of self-
self-management

[71] logging food and symptoms

motivation, such as completing daily exercises or

Users of apps like Bowelle
and MyHealthyGut may
abandon the app if they find
self-tracking overwhelming

Provide optional human coaching or
peer support groups.

bidities may struggle to manage their condition
independently.

Patients with severe IBS or mental health comor-

or unhelpful. Automate tracking features [e.g.,

using wearables] to reduce patient
burden.

One-size-fits-all
approach [72] ing triggers, symptoms, and responses to treat-
ment. Generic DTx solutions may not meet the

needs of all patients.

IBS is a highly individualized condition with vary-

Diet-focused apps like
Monash FODMAP may not
address non-dietary factors
like stress or gut-brain axis
dysfunction

Integrate multimodal approaches
combining diet, mindfulness, and
CBT

Comorbid conditions like anxiety or depression
may require additional interventions.

Use machine learning to personalize
interventions based on user data.

Limited support
for complex or
severe cases [73]
than DTx can provide.

Patients with severe IBS or overlapping gastroin-
testinal conditions [e.g. Inflammatory bowel dis-
ease [IBD] may need more intensive interventions

Position DTx as a complementary
tool rather than a standalone solu-
tion for complex cases.

Apps like Nerva focus on
gut-focused hypnotherapy
but may not adequately
address severe or refractory
IBS cases

Severe cases should be referred to
specialists for additional care.

Table 3: Challenges and Appropriate Solutions for Digital Therapeutics in the Management of [BS.

This review provides a recent and comprehensive summary
and evaluation of studies investigating the self-management of
IBS. Unlike previous reviews, this is the first to collectively exam-
ine and assess IBS symptom severity, psychological factors, patient
education, and adherence, while also exploring potential correla-

tions between DTx characteristics and effectiveness outcomes.

Similar to this review, other systematic reviews and meta-anal-
yses involving IBS patients have found significant improvements in
both IBS symptoms and QoL [5,82-84]. Previous review indicated
that several psychological therapies are effective for IBS; however,
none were found to be superior to the others. Among these thera-

pies, CBT and gut-directed hypnotherapy had the most substantial

evidence base and demonstrated the greatest long-term efficacy
[60].

DT, like traditional medical treatments, depends on the inter-
action between the treatment and the patient’s mindset. Conse-
quently, the placebo effect can significantly influence outcomes in
various ways, including belief in the benefits of the intervention,
increased user engagement, and app-generated positive reinforce-
ment [85].

Future of digital therapeutics

DTx are a new form of interventions that deliver treatments to

patients through evidence-based software. The future of DTX is
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promising’ with techno]ogy' healthcare systems, and regu]atory managed. DTx is set to redefine healthcare altogether. (Figure 2)

frameworks converging to transform how medical conditions are ~ The current trends and advancements, shaping the trajectory of

DTx are summarised below.

Future of

digital
therapeutics

Figure 2: Future of Digital Therapeutics.
Source: Dang,, et al. 2020 [16]; Kukreja., et al. 2023 [86]; Yeung., et al. 2023 [87]; Valeria blogpost 2020 [88]; Digital therapeutics alli-
ance 2017 [11]; Salvatore., et al. 2022 [89].

o Expansion: While DTx has achieved notable advancements e Autoimmune and rare Diseases: Developing innovative ap-
in managing conditions such as diabetes, mental health, and proaches to address the needs of underserved patient popu-
chronic pain, its potential for future development lies in ad- lations [92].

dressing a broader spectrum of more complex health chal-
lenges: Enhanced personalization

e Neurological disorders: Alzheimer’s, Parkinson’s disease,

epilepsy, and rehabilitation following a stroke [90]. e Adaptive interventions: Al-driven algorithms will enable

. . . real-time, personalized treatment adjustments based on in-
e Cardiovascular health: Hypertension, heart failure, and the P )

prevention of cardiovascular events [91]. dividual patient behaviour and outcomes [62].

. . . e Predictive analytics: Machine learning will aid in forecast-
e  Oncology: Providing supportive care during cancer treat- yt g

. . . . ing disease progression and recommending preventive mea-
ment, tracking symptoms, and offering survivorship care J prog &P

[92] sures [93].
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Integration with emerging technologies Enhanced accessibility

e  Wearables and Internet of Things (IoT) devices: Facili- °

tate seamless tracking of vital signs, including glucose levels,

heart rate, and mobility [94]. .

e Virtual reality (VR) and Augmented reality (AR): Offer

immersive therapeutic experiences for various conditions

such as PTSD, phobias, and chronic pain. E.g. EaseVRx by Ap- .

plied VR is specifically designed for pain management [95].
e Digital biomarkers: Enable non-invasive monitoring of
health metrics, including sleep patterns, gait analysis, and

voice biomarkers, to assess mental health. [96].

Integration into healthcare ecosystems

e  Hybrid models: Integrating DTx with in-person care to es- °

tablish comprehensive treatment plans [18].

e EHR integration: Ensuring seamless synchronization with

EHR to enhance coordination between patients and health- °

care providers [97].
e Telehealth synergy: Integrating DTx with telehealth ser-

vices for effective remote monitoring and consultations [98].

Culturally adapted solutions: Development of culturally
tailored DTx tools for diverse populations [105].
Cost-effective options: Creation of streamlined applications
to address healthcare disparities in low-resource settings
[105].

Multilingual and offline capabilities: Enhancements to in-

crease usability in underserved regions [105].

Regulatory innovations

Accelerated FDA approvals: Regulatory agencies will im-
plement frameworks, such as real-world evidence (RWE), to
enhance the efficiency of the approval process [106].
Value-based reimbursement: Insurers will provide reim-
bursement for DTx based on their clinical outcomes and cost-
effectiveness [106].

Global standards: An international initiative will be
launched to harmonize regulations, thereby facilitating the

cross-border deployment of therapies. [106]

Advanced data utilization

e  Public health integration: Governments are adopting solu-

tions to combat chronic disease epidemics [99].

Preventive healthcare

DTx will progressively transition from a treatment-centred ap-
proach to a preventive model by identifying at-risk individuals and
implementing early interventions aimed at reducing the onset of

disease.

o Lifestyle interventions: Applications focused on nutrition,
physical activity, and stress management [100-102].

e Behavioural change models: Tools designed to tar-
get smoking, obesity, and other modifiable risk factors
[103,104].

Real-time monitoring: Continuous data collection enables
early detection of warning signs and facilitates immediate
interventions [107].

Population health insights: Aggregated data helps identify
public health trends and allows for customized large-scale
interventions [107].

Privacy-first designs: Enhanced encryption and strict com-
pliance with General Data Protection Regulation (GDPR) in
Europe, HIPAA stands for Health Insurance Portability and
Accountability Act in United States and Personal Data Protec-
tion Bill (PDP Bill) in India, insure the safeguarding of patient
data [107].
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Collaboration

e Companion diagnostics: Integrating DTx with traditional
medications enhances efficacy and improves adherence. e.g.
Proteus Digital Health provides medication tracking solu-
tions [108].

e (Clinical trial support: Utilizing DTx to monitor patient
adherence and gather real-time data during clinical trials
[109].

e Cross-sector innovation: Partnerships among healthcare,
academia, and technology sectors will drive the develop-
ment of new solutions [110].

e Patient input: Incorporating patient feedback into the de-

sign and development of DTx for enhanced adoption [111].

Engagement strategies

e  Gamification: Incorporating rewards, challenges, and lead-
erboards to enhance patient adherence [112].

e Immersive storytelling: Engaging patients through com-
pelling narratives that resonate emotionally and cognitively
[113].

Focus on wellbeing

e Al-driven mental health tools: Implementing chatbots,
mood tracking, and CBT applications to address issues like
depression, anxiety, and stress [114].

e  Workplace wellness programs: Integrating DTx platforms
into corporate health initiatives to support employee well-
being [115].

Conclusion

DTx holds great potential to revolutionize healthcare in India by
offering scalable, accessible, and personalized solutions for chron-
ic disease management. However, their widespread adoption will
depend on regulatory clarity, stakeholder collaboration, and con-
tinuous innovation to meet the needs of the diverse and enormous

Indian IBS sufferers.

31

Although DTx for IBS is showing considerable promise globally,
validated research methodologies are necessary to establish their
efficacy in larger, more diverse populations and to assess their syn-
ergistic impact beyond existing standard of care. Future studies
should focus on optimizing user engagement, identifying the most
effective combinations of interventions, and assessing long-term
outcomes. Furthermore, regulatory oversight and clinical valida-
tion will be essential to ensure that DTx platforms for IBS meet es-

tablished safety and efficacy standards.
Acknowledgement

e Concept and design: Dr Sony Agarwal, Dr Sujeet Narayan
Charugulla, Dr Zubin Dev Sharma, Dr Gaurdas Choudhuri, Dr
Rinkesh Kumar Bansal

e Acquisition, analysis, or interpretation of data: Dr Sony
Agarwal

e Drafting of the manuscript: Dr Sony Agarwal, Dr Sujeet Na-
rayan Charugulla, Dr Arim Khan, Dr Sarath Nandanavanam,
Dr Shrikrishna Dharurkar, Dr Mayank Dhore

e (ritical review of the manuscript for important intel-
lectual content: Dr Zubin Dev Sharma, Dr Rinkesh Kumar
Bansal, Dr Gaurdas Choudhuri

e  Supervision: Dr Sujeet Narayan Charugulla, Dr Sony Agar-

wal
We acknowledge contribution from

Dr Sony Agarwal, Dr Sujeet Narayan Charugulla, Dr Arim Khan,
Dr Sarath Nandanavanam, Dr Shrikrishna Dharurkar, Dr Mayank
Dhore are employees of Dr Reddy’s Laboratories, Hyderabad
500016.

Conflict of Interest

This educational project was supported by Dr. Reddy’s Labora-
tories. In compliance withthe ICMJE uniform disclosure form, all

authors declare the following

e Payment/services info: All authors have declared that no
financial support was received from any organization for the

submitted work.

Citation: Zubin Dev Sharma., et al. “Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome
in India and Abroad". Acta Scientific Gastrointestinal Disorders 8.7 (2025): 20-37.



Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome in India and Abroad

Financial relationships: All authors have declared that
they have no financial relationships at present or within the
previous three years with any organizations that might have
an interest in the submitted work.

Other relationships: All authors are members of scientific
advisory board of Dr. Reddy’s Laboratories and have de-
clared that there are no other relationships or activities that

could appear to have influenced the submitted work.

Bibliography

1.

Altomare A., et al. “Diarrhea Predominant-Irritable Bowel
Syndrome [IBS-D] Effects of Different Nutritional Patterns on
Intestinal Dysbiosis and Symptoms”. Nutrients 13.5 (2021):
1506.

Hung TH,, et al. “Update in diagnosis and management of ir-
ritable bowel syndrome”. Tzu Chi Medical Journal 35.4 (2013):
306-311.

Enck P, et al. “Irritable bowel syndrome”. Nature Reviews Dis-
ease Primers 2 (2016): 16014.

Black CJ Ford AC. “Global burden of irritable bowel syndrome:
trends, predictions and risk factors”. Nature Reviews Gastroen-
terology and Hepatology 17.8 (2020): 473-486.

Brenner DM.,, et al. “Development and Current State of Digital
Therapeutics for Irritable Bowel Syndrome”. Clinical Gastro-
enterology and Hepatology 22.2 (2024): 222-234.

D’Silva A, et al. “Digital Health Interventions Are Effective for
Irritable Bowel Syndrome Self-Management: A Systematic Re-
view”. Digestive Diseases and Sciences (2024).

The Lancet Digital Health null. A digital. revolution: introduc-
ing”. The Lancet Digital Health 1.1 (2019): el.

Darley A., et al. “A bridge from uncertainty to understand-
ing: The meaning of symptom management digital health
technology during cancer treatment”. Digit Health 9 (2023):
20552076231152163.

10.

11.

12.

13.

14.

15.

16.

17.

18.

32

Sousa P, et al. “Editorial: mHealth tools for patient empower-
ment and chronic disease management”. Frontiers in Psychol-
ogy 14 (2023): 1206567.

Papale AJ,, et al. “A Review of Pharmacologic and Non-Phar-
macologic Therapies in the Management of Irritable Bowel
Syndrome: Current Recommendations and Evidence”. Journal
of Clinical Medicine 13.22 (2024): 6948.

Digital Therapeutics Alliance. Understanding DTx: a new cat-
egory of medicine. Digital Therapeutics Alliance. 2017. Avail-
able from: https://dtxalliance.org/understanding-dtx/.

Smayda KE,, et al. “Editorial: Digital therapeutics: using soft-
ware to treat, manage, and prevent disease”. Frontiers in Digi-
tal Health 5 (2023): 1261124.

Phan P, et al. “Digital therapeutics in the clinic”. Bioengineering
and Translational Medicine 8.4 (2023): e10536.

Pathipati MP, et al. “Digital health for functional gastroin-
testinal disorders”. Neurogastroenterology and Motility 35.1
(2023): e14296.

Kim M., et al. “The Digital Therapeutics Real-World Evidence
Framework: An Approach for Guiding Evidence-Based Digital
Therapeutics Design, Development, Testing, and Monitoring”.
Journal of Medical Internet Research 26 (2024): e49208.

Dang A, et al. “Role of digital therapeutics and the changing
future of healthcare”. Journal of Family Medicine and Primary
Care 9.5 (2020): 2207-2213.

Farmer AD,, et al. “An approach to the care of patients with ir-
ritable bowel syndrome”. CMA] Canadian Medical Association
Journal 192.11 (2020): E275-282.

Shin HJ., et al. “Digital therapeutics in Korea: current status,
challenges, and future directions - a narrative review”. Journal
of Yeungnam Medical Science (2024).

Citation: Zubin Dev Sharma ., et al. “Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome
in India and Abroad". Acta Scientific Gastrointestinal Disorders 8.7 (2025): 20-37.


https://pubmed.ncbi.nlm.nih.gov/33946961/
https://pubmed.ncbi.nlm.nih.gov/33946961/
https://pubmed.ncbi.nlm.nih.gov/33946961/
https://pubmed.ncbi.nlm.nih.gov/33946961/
https://pubmed.ncbi.nlm.nih.gov/38035060/
https://pubmed.ncbi.nlm.nih.gov/38035060/
https://pubmed.ncbi.nlm.nih.gov/38035060/
https://en.wikipedia.org/wiki/Irritable_bowel_syndrome
https://en.wikipedia.org/wiki/Irritable_bowel_syndrome
https://pubmed.ncbi.nlm.nih.gov/32296140/
https://pubmed.ncbi.nlm.nih.gov/32296140/
https://pubmed.ncbi.nlm.nih.gov/32296140/
https://pubmed.ncbi.nlm.nih.gov/37743035/
https://pubmed.ncbi.nlm.nih.gov/37743035/
https://pubmed.ncbi.nlm.nih.gov/37743035/
https://pubmed.ncbi.nlm.nih.gov/39402208/
https://pubmed.ncbi.nlm.nih.gov/39402208/
https://pubmed.ncbi.nlm.nih.gov/39402208/
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(19)30010-X/fulltext
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(19)30010-X/fulltext
https://pubmed.ncbi.nlm.nih.gov/36714543/
https://pubmed.ncbi.nlm.nih.gov/36714543/
https://pubmed.ncbi.nlm.nih.gov/36714543/
https://pubmed.ncbi.nlm.nih.gov/36714543/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10305777/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10305777/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10305777/
https://pubmed.ncbi.nlm.nih.gov/39598092/
https://pubmed.ncbi.nlm.nih.gov/39598092/
https://pubmed.ncbi.nlm.nih.gov/39598092/
https://pubmed.ncbi.nlm.nih.gov/39598092/
https://dtxalliance.org/understanding-dtx/
https://dtxalliance.org/understanding-dtx/
https://dtxalliance.org/understanding-dtx/
https://www.frontiersin.org/articles/10.3389/fdgth.2023.1261124/full
https://www.frontiersin.org/articles/10.3389/fdgth.2023.1261124/full
https://www.frontiersin.org/articles/10.3389/fdgth.2023.1261124/full
https://pubmed.ncbi.nlm.nih.gov/37476062/
https://pubmed.ncbi.nlm.nih.gov/37476062/
https://pubmed.ncbi.nlm.nih.gov/34796577/
https://pubmed.ncbi.nlm.nih.gov/34796577/
https://pubmed.ncbi.nlm.nih.gov/34796577/
https://www.jmir.org/2024/1/e49208/
https://www.jmir.org/2024/1/e49208/
https://www.jmir.org/2024/1/e49208/
https://www.jmir.org/2024/1/e49208/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7380804/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7380804/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7380804/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7083544/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7083544/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7083544/
http://www.e-jyms.org/journal/view.php?doi=10.12701/jyms.2024.01004
http://www.e-jyms.org/journal/view.php?doi=10.12701/jyms.2024.01004
http://www.e-jyms.org/journal/view.php?doi=10.12701/jyms.2024.01004

Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome in India and Abroad

19.

20.

21.

22

23.

24,

25.

26.

27.

28.

Phone Apps for Managing IBS. By Amber J. Tresca. [Accessed
from https://www.verywellhealth.com/phone-apps-for

-managing -ibs-5090428 on Apr 2, 2025].

Tiny budget cooking. The best 5 apps for a low FODMAP diet
(2024). [Accessed from https://www.tinybudgetcooking.
com/blog/2022/3/31/the-best-5-apps-for-a-low-fodmap-
diet on Apr 2, 2025]

Drossman DA and Dumitrascu DL. “Rome III: New standard
for functional gastrointestinal disorders”. Journal of Gastroin-
testinal and Liver Diseases 15.3 (2006): 237-241.

Drossman DA and Hasler WL. “Rome IV-Functional GI Disor-
ders: Disorders of Gut-Brain Interaction”. Gastroenterology
150.6 (2016): 1257-1261.

Oka P, et al. “Global prevalence of irritable bowel syndrome
according to Rome III or IV criteria: a systematic review and
meta-analysis”. The Lancet Gastroenterology and Hepatology
5.10 (2020): 908-917.

Sperber AD., et al. “Worldwide Prevalence and Burden of Func-
tional Gastrointestinal Disorders, Results of Rome Foundation
Global Study”. Gastroenterology 160.1 (2021): 99-114.e3.

Ebling B., et al. “Anthropological, demographic and socioeco-
nomic characteristics of irritable bowel syndrome”. Collegium
Antropologicum 35.2 (2011): 513-521.

Rahman MM, et al. “Epidemiological and clinical perspec-
tives on irritable bowel syndrome in India, Bangladesh and
Malaysia: A review”. World Journal of Gastroenterology 23.37
(2017): 6788-6801.

Ghoshal UC and Singh R. “Frequency and risk factors of func-
tional gastro-intestinal disorders in a rural Indian popula-
tion”. Journal of Gastroenterology and Hepatology 32.2 (2017):
378-387.

Makharia GK,, et al. “Prevalence of irritable bowel syndrome:
a community based study from northern India”. Journal of
Neurogastroenterology and Motility 17.1 (2011): 82-87.

29.

30.

31.

32.

33.

34,

35.

36.

37.

33

Schmulson M,, et al. “A four-country comparison of healthcare
systems, implementation of diagnostic criteria, and treatment
availability for functional gastrointestinal disorders: a report
of the Rome Foundation Working Team on cross-cultural, mul-
tinational research”. Journal of Neurogastroenterology and Mo-
tility 26.10 (2014): 1368-1385.

Ghoshal UC,, et al. “Indian consensus statements on irritable
bowel syndrome in adults: A guideline by the Indian Neuro-
gastroenterology and Motility Association and jointly support-
ed by the Indian Society of Gastroenterology”. Indian Journal of
Gastroenterology : Official Journal of the Indian Society of Gas-
troenterology 42.2 (2023): 249-273.

Longstreth GF, et al. “Functional bowel disorders”. Gastroen-
terology 130.5 (2006): 1480-1491.

Palsson OS., et al. “IBS patients show frequent fluctuations be-
tween loose/watery and hard/lumpy stools: implications for
treatment”. The American Journal of Gastroenterology 107.2
(2012): 286-295.

Irvine A]., et al. “Screening for Celiac Disease in Irritable Bowel
Syndrome: An Updated Systematic Review and Meta-analysis”.
The American Journal of Gastroenterology 112.1 (2017): 65-76.

Zhou S., et al. “Pharmacological and non-pharmacological
treatments for irritable bowel syndrome: Protocol for a sys-
tematic review and network meta-analysis”. Medicine Balti-
more 98.30 (2024): e16446.

Goyal O, et al. “Low fermentable oligosaccharide, disaccha-
ride, monosaccharide, and polyol diet in patients with diar-
rhea-predominant irritable bowel syndrome: A prospective,
randomized trial”. Journal of Gastroenterology and Hepatology
36.8 (2021): 2107-2115.

Halmos EP, et al. “A diet low in FODMAPs reduces symptoms
of irritable bowel syndrome”. Gastroenterology 146.1 (2014):
67-75.e5.

Ford AC,, et al. “Irritable bowel syndrome”. Lancet London Eng-
lish 396.10263 (2020): 1675-1688.

Citation: Zubin Dev Sharma ., et al. “Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome
in India and Abroad". Acta Scientific Gastrointestinal Disorders 8.7 (2025): 20-37.


file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-044/1.%09https:/www.bimuno.com/news/gut-health/top-5-apps-for-ibs-digestive-health/?srsltid=AfmBOorjnDlleWBfpOFaK5LqWzXH7DOMqCw9ccsYombjHD-J5V1QDDWf
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-044/1.%09https:/www.bimuno.com/news/gut-health/top-5-apps-for-ibs-digestive-health/?srsltid=AfmBOorjnDlleWBfpOFaK5LqWzXH7DOMqCw9ccsYombjHD-J5V1QDDWf
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-044/1.%09https:/www.bimuno.com/news/gut-health/top-5-apps-for-ibs-digestive-health/?srsltid=AfmBOorjnDlleWBfpOFaK5LqWzXH7DOMqCw9ccsYombjHD-J5V1QDDWf
https://pubmed.ncbi.nlm.nih.gov/17013448/
https://pubmed.ncbi.nlm.nih.gov/17013448/
https://pubmed.ncbi.nlm.nih.gov/17013448/
https://pubmed.ncbi.nlm.nih.gov/27147121/
https://pubmed.ncbi.nlm.nih.gov/27147121/
https://pubmed.ncbi.nlm.nih.gov/27147121/
https://pubmed.ncbi.nlm.nih.gov/32702295/
https://pubmed.ncbi.nlm.nih.gov/32702295/
https://pubmed.ncbi.nlm.nih.gov/32702295/
https://pubmed.ncbi.nlm.nih.gov/32702295/
https://linkinghub.elsevier.com/retrieve/pii/S001650852030487X
https://linkinghub.elsevier.com/retrieve/pii/S001650852030487X
https://linkinghub.elsevier.com/retrieve/pii/S001650852030487X
https://pubmed.ncbi.nlm.nih.gov/21755726/
https://pubmed.ncbi.nlm.nih.gov/21755726/
https://pubmed.ncbi.nlm.nih.gov/21755726/
https://pubmed.ncbi.nlm.nih.gov/29085223/
https://pubmed.ncbi.nlm.nih.gov/29085223/
https://pubmed.ncbi.nlm.nih.gov/29085223/
https://pubmed.ncbi.nlm.nih.gov/29085223/
https://pubmed.ncbi.nlm.nih.gov/27262283/
https://pubmed.ncbi.nlm.nih.gov/27262283/
https://pubmed.ncbi.nlm.nih.gov/27262283/
https://pubmed.ncbi.nlm.nih.gov/27262283/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3042224/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3042224/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3042224/
https://pubmed.ncbi.nlm.nih.gov/25087451/
https://pubmed.ncbi.nlm.nih.gov/25087451/
https://pubmed.ncbi.nlm.nih.gov/25087451/
https://pubmed.ncbi.nlm.nih.gov/25087451/
https://pubmed.ncbi.nlm.nih.gov/25087451/
https://pubmed.ncbi.nlm.nih.gov/25087451/
https://pubmed.ncbi.nlm.nih.gov/36961659/
https://pubmed.ncbi.nlm.nih.gov/36961659/
https://pubmed.ncbi.nlm.nih.gov/36961659/
https://pubmed.ncbi.nlm.nih.gov/36961659/
https://pubmed.ncbi.nlm.nih.gov/36961659/
https://pubmed.ncbi.nlm.nih.gov/36961659/
https://www.gastrojournal.org/article/S0016-5085(06)00512-9/fulltext
https://www.gastrojournal.org/article/S0016-5085(06)00512-9/fulltext
https://pubmed.ncbi.nlm.nih.gov/22068664/
https://pubmed.ncbi.nlm.nih.gov/22068664/
https://pubmed.ncbi.nlm.nih.gov/22068664/
https://pubmed.ncbi.nlm.nih.gov/22068664/
https://pubmed.ncbi.nlm.nih.gov/27753436/
https://pubmed.ncbi.nlm.nih.gov/27753436/
https://pubmed.ncbi.nlm.nih.gov/27753436/
https://journals.lww.com/00005792-201907260-00021
https://journals.lww.com/00005792-201907260-00021
https://journals.lww.com/00005792-201907260-00021
https://journals.lww.com/00005792-201907260-00021
https://pubmed.ncbi.nlm.nih.gov/33464683/
https://pubmed.ncbi.nlm.nih.gov/33464683/
https://pubmed.ncbi.nlm.nih.gov/33464683/
https://pubmed.ncbi.nlm.nih.gov/33464683/
https://pubmed.ncbi.nlm.nih.gov/33464683/
https://pubmed.ncbi.nlm.nih.gov/24076059/
https://pubmed.ncbi.nlm.nih.gov/24076059/
https://pubmed.ncbi.nlm.nih.gov/24076059/
https://pubmed.ncbi.nlm.nih.gov/33049223/
https://pubmed.ncbi.nlm.nih.gov/33049223/

Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome in India and Abroad

38.

39.

40.

41.

42.

43.

44,

45,

46.

Adriani A, et al. “Irritable bowel syndrome: the clinical ap-
proach”. Panminerva Medica 60.4 (2018): 213-222.

Irritable bowel syndrome in adults: diagnosis and manage-
ment. London: National Institute for Health and Care Excel-
lence .NICE .National Institute for Health and Care Excellence:
Guidelines (2017).

Riezzo G., et al. “The Impact of a Twelve-Week Moderate Aero-
bic Exercise Program on Gastrointestinal Symptom Profile
and Psychological Well-Being of Irritable Bowel Syndrome Pa-
tients: Preliminary Data from a Southern Italy Cohort”. Journal
of Clinical Medicine 12.16 (2023): 5359.

Daley A], ., et al. “The effects of exercise upon symptoms and
quality of life in patients diagnosed with irritable bowel syn-
drome: a randomised controlled trial”. International Journal of
Sports Medicine 29.9 (2008): 778-782.

Horn A, et al. “Systematic review with meta-analysis: Stress-
management interventions for patients with irritable bowel
syndrome”. Stress and Health : Journal of the International So-
ciety for the Investigation of Stress 39.4 (2023): 694-707.

Kavuri V,, et al. “Irritable Bowel Syndrome: Yoga as Remedial
Therapy”. Evidence-Based Complementary and Alternative
Medicine (2015): 398156.

Patel A, et al. “Effects of disturbed sleep on gastrointestinal
and somatic pain symptoms in irritable bowel syndrome”.
Alimentary Pharmacology and Therapeutics 44.3 (2016): 246-
258.

Radu M,, et al. “Predictors of outcome in cognitive and behav-
ioural interventions for irritable bowel syndrome. A meta-
analysis”. Journal of Gastrointestinal and Liver Diseases 27.3
(2018): 257-263.

Peters SL., et al. “Review article: gut-directed hypnotherapy in
the management of irritable bowel syndrome and inflamma-
tory bowel disease”. Alimentary Pharmacology and Therapeu-
tics 41.11 (2015): 1104-1115.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

34
Naliboff BD,, et al. “Mindfulness-based stress reduction im-
proves irritable bowel syndrome .IBS] symptoms via specific
aspects of mindfulness”. Neurogastroenterology and Motility
32.9(2020): e13828.

Aragon G., et al. “Probiotic therapy for irritable bowel syn-
drome”. Journal of Gastroenterology and Hepatology 6.1
(2010): 39-44.

0’Mahony L., et al. “Lactobacillus and bifidobacterium in irri-
table bowel syndrome: symptom responses and relationship
to cytokine profiles”. Gastroenterology 128.3 (2005): 541-551.

Alam MS,, et al. “Efficacy of Peppermint oil in diarrhea pre-
dominant IBS - a double blind randomized placebo - controlled
study”. Mymensingh Medical Journal 22.1 (2013): 27-30.

McKay DL and Blumberg JB. “A review of the bioactivity and
potential health benefits of chamomile tea. Matricaria recutita
L” Phytotherapy Research PTR 20.7 (2006): 519-530.

Yaklai K., et al. “The Role of Acupuncture on the Gut-Brain-
Microbiota Axis in Irritable Bowel Syndrome”. The American
Journal of Chinese Medicine 49.2 (2021): 285-314.

Park KS., et al. “Nationwide Multicenter Study for Overlaps of
Common Functional Gastrointestinal Disorders in Korean Pa-
tients With Constipation”. Journal of Neurogastroenterology
and Motility 23.4 (2017): 569-577.

Agrawal N, Panjabi A, Dixit PK, Bheemaraya D. 1826-PUB: Ef-
ficacy of Digital Diabetes Care Program in India—Retrospec-
tive Analysis. Diabetes. 2023;72(Supplement_1):1826-PUB.
doi:10.2337/db23-1826-PUB.

Guha S, et al. “731-P: Retrospective Observational Study on
the Impact of Digital Therapy on Glycemic Control in Indian
Type 2 Diabetes Patients”. Diabetes 73.1 (2024): 731.

Baudier P, et al. “Digital transformation of healthcare during
the COVID-19 pandemic: Patients’ teleconsultation acceptance
and trusting beliefs”. Technovation 120 (2023): 102547.

Citation: Zubin Dev Sharma ., et al. “Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome
in India and Abroad". Acta Scientific Gastrointestinal Disorders 8.7 (2025): 20-37.


https://pubmed.ncbi.nlm.nih.gov/30257542/
https://pubmed.ncbi.nlm.nih.gov/30257542/
http://www.ncbi.nlm.nih.gov/books/NBK553734/
http://www.ncbi.nlm.nih.gov/books/NBK553734/
http://www.ncbi.nlm.nih.gov/books/NBK553734/
http://www.ncbi.nlm.nih.gov/books/NBK553734/
https://pubmed.ncbi.nlm.nih.gov/37629401/
https://pubmed.ncbi.nlm.nih.gov/37629401/
https://pubmed.ncbi.nlm.nih.gov/37629401/
https://pubmed.ncbi.nlm.nih.gov/37629401/
https://pubmed.ncbi.nlm.nih.gov/37629401/
https://pubmed.ncbi.nlm.nih.gov/18461499/
https://pubmed.ncbi.nlm.nih.gov/18461499/
https://pubmed.ncbi.nlm.nih.gov/18461499/
https://pubmed.ncbi.nlm.nih.gov/18461499/
https://pubmed.ncbi.nlm.nih.gov/36649166/
https://pubmed.ncbi.nlm.nih.gov/36649166/
https://pubmed.ncbi.nlm.nih.gov/36649166/
https://pubmed.ncbi.nlm.nih.gov/36649166/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4438173/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4438173/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4438173/
https://pubmed.ncbi.nlm.nih.gov/27240555/
https://pubmed.ncbi.nlm.nih.gov/27240555/
https://pubmed.ncbi.nlm.nih.gov/27240555/
https://pubmed.ncbi.nlm.nih.gov/27240555/
https://pubmed.ncbi.nlm.nih.gov/30240469/
https://pubmed.ncbi.nlm.nih.gov/30240469/
https://pubmed.ncbi.nlm.nih.gov/30240469/
https://pubmed.ncbi.nlm.nih.gov/30240469/
https://pubmed.ncbi.nlm.nih.gov/25858661/
https://pubmed.ncbi.nlm.nih.gov/25858661/
https://pubmed.ncbi.nlm.nih.gov/25858661/
https://pubmed.ncbi.nlm.nih.gov/25858661/
https://pubmed.ncbi.nlm.nih.gov/32266762/
https://pubmed.ncbi.nlm.nih.gov/32266762/
https://pubmed.ncbi.nlm.nih.gov/32266762/
https://pubmed.ncbi.nlm.nih.gov/32266762/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2886445/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2886445/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2886445/
https://pubmed.ncbi.nlm.nih.gov/15765388/
https://pubmed.ncbi.nlm.nih.gov/15765388/
https://pubmed.ncbi.nlm.nih.gov/15765388/
https://pubmed.ncbi.nlm.nih.gov/23416804/
https://pubmed.ncbi.nlm.nih.gov/23416804/
https://pubmed.ncbi.nlm.nih.gov/23416804/
https://pubmed.ncbi.nlm.nih.gov/16628544/
https://pubmed.ncbi.nlm.nih.gov/16628544/
https://pubmed.ncbi.nlm.nih.gov/16628544/
https://pubmed.ncbi.nlm.nih.gov/33622207/
https://pubmed.ncbi.nlm.nih.gov/33622207/
https://pubmed.ncbi.nlm.nih.gov/33622207/
http://www.jnmjournal.org/journal/view.html?doi=10.5056/jnm17033
http://www.jnmjournal.org/journal/view.html?doi=10.5056/jnm17033
http://www.jnmjournal.org/journal/view.html?doi=10.5056/jnm17033
http://www.jnmjournal.org/journal/view.html?doi=10.5056/jnm17033
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-044/1.%09https:/diabetesjournals.org/diabetes/article/73/Supplement_1/731-P/155441/731-P-Retrospective-Observational-Study-on-the
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-044/1.%09https:/diabetesjournals.org/diabetes/article/73/Supplement_1/731-P/155441/731-P-Retrospective-Observational-Study-on-the
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-044/1.%09https:/diabetesjournals.org/diabetes/article/73/Supplement_1/731-P/155441/731-P-Retrospective-Observational-Study-on-the
https://linkinghub.elsevier.com/retrieve/pii/S0166497222000943
https://linkinghub.elsevier.com/retrieve/pii/S0166497222000943
https://linkinghub.elsevier.com/retrieve/pii/S0166497222000943

Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome in India and Abroad

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Dang A, et al. “The Expanding Role of Digital Therapeutics in
the Post-COVID-19 Era”. Open Covid Journal 1 (2021): 32-37.

Dubey ]. Dr Reddy’s Laboratories launches DailyBloom IBS
Program. Digital Health News. 2024 Apr 19. [Accessed from:
https://www.digitalhealthnews.com/dr-reddy-s-laborato-
ries-launches-dailybloom-ibs-program. on Apr 2,2025].

Kinsinger SW. “Cognitive-behavioural therapy for patients
with irritable bowel syndrome: current insights”. Psychology
Research and Behavior Management 10 (2017): 231-237.

Black CJ., et al. “Efficacy of psychological therapies for irritable
bowel syndrome: systematic review and network meta-analy-
sis”. Gut 69.8 (2020): 1441-1451.

Armeni P, et al. “Exploring the potential of digital therapeu-
tics: An assessment of progress and promise”. Digit Health 10
(2024): 20552076241277441.

Vasdev N, ., et al. “Navigating the future of health care with
Al-driven digital therapeutics”. Drug Discovery Today 29.9
(2024): 104110.

Vassilakopoulou P and Hustad E. “Bridging Digital Divides: a
Literature Review and Research Agenda for Information Sys-
tems Research”. Information Systems Frontiers 25.3 (2023):
955-969.

Brantnell A, et al. “Barriers to and Facilitators of the Imple-
mentation of Digital Mental Health Interventions as Perceived
by Primary Care Decision Makers: Content Analysis of Struc-
tured Open-Ended Survey Data”. JMIR Human Factors 10
(2023): e44688.

Leddy A, et al. “Barriers and Facilitators to Implementing a
Digital Adherence Technology for Tuberculosis Treatment
Supervision in Uganda: Qualitative Study”. Journal of Medical
Internet Research 25 (2023): e38828.

Saleem M, et al. “Understanding Engagement Strategies in
Digital Interventions for Mental Health Promotion: Scoping
Review”. JMIR Mental Health 8.12 (2021): e30000.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

35

Seo YC,, et al. “Meta-Analysis of Studies on the Effects of Digital
Therapeutics”. Journal of Personalized Medicine 14.2 (2024):
157.

Schmidt L., et al. “The three-year evolution of Germany’s Digi-
tal Therapeutics reimbursement program and its path for-
ward”. NP] Digital Medicine 7.1 (2024): 139.

Tremain H,, et al. “The Therapeutic Alliance in Digital Mental
Health Interventions for Serious Mental Illnesses: Narrative
Review”. JMIR Mental Health 7.8 (2020): e17204.

Borghouts ]., et al. “Barriers to and Facilitators of User En-
gagement With Digital Mental Health Interventions: System-
atic Review”. Journal of Medical Internet Research 23.3 (2021):
e24387.

Kim HS. “Apprehensions about Excessive Belief in Digital Ther-
apeutics: Points of Concern Excluding Merits”. Journal of Ko-
rean Medical Science 35.45 (2020): e373.

Black CJ and Ford AC. “Personalisation of therapy in irritable
bowel syndrome: a hypothesis”. The Lancet Gastroenterology
and Hepatology 9.12 (2024): 1162-1176.

Huang KY., et al. “Irritable bowel syndrome: Epidemiology,
overlap disorders, pathophysiology and treatment”. World
Journal of Gastroenterology 29.26 (2023): 4120-4135.

Tayama J., et al. “Efficacy of an eHealth self-management pro-
gram in reducing irritable bowel syndrome symptom severity:
a randomized controlled trial”. Scientific Reports 14.1 (2024):
4.

Peters SL., et al. “Smartphone app-delivered gut-directed hyp-
notherapy improves symptoms of self-reported irritable bow-
el syndrome: A retrospective evaluation”. Neurogastroenterol-
ogy and Motility 35.4 (2023): e14533.

Berry SK,, et al. “A Randomized Parallel-group Study of Digital
Gut-directed Hypnotherapy vs Muscle Relaxation for Irritable
Bowel Syndrome”. Clinical Gastroenterology and Hepatology
21.12 (2023): 3152-3159.e2.

Citation: Zubin Dev Sharma ., et al. “Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome
in India and Abroad". Acta Scientific Gastrointestinal Disorders 8.7 (2025): 20-37.


https://www.researchgate.net/publication/351952932_The_Expanding_Role_of_Digital_Therapeutics_in_the_Post-COVID-19_Era
https://www.researchgate.net/publication/351952932_The_Expanding_Role_of_Digital_Therapeutics_in_the_Post-COVID-19_Era
https://www.digitalhealthnews.com/dr-reddy-s-laboratories-launches-dailybloom-ibs-program
https://www.digitalhealthnews.com/dr-reddy-s-laboratories-launches-dailybloom-ibs-program
https://www.digitalhealthnews.com/dr-reddy-s-laboratories-launches-dailybloom-ibs-program
https://www.digitalhealthnews.com/dr-reddy-s-laboratories-launches-dailybloom-ibs-program
https://pubmed.ncbi.nlm.nih.gov/28790872/
https://pubmed.ncbi.nlm.nih.gov/28790872/
https://pubmed.ncbi.nlm.nih.gov/28790872/
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-044/
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-044/
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-044/
https://journals.sagepub.com/doi/10.1177/20552076241277441
https://journals.sagepub.com/doi/10.1177/20552076241277441
https://journals.sagepub.com/doi/10.1177/20552076241277441
https://linkinghub.elsevier.com/retrieve/pii/S1359644624002356
https://linkinghub.elsevier.com/retrieve/pii/S1359644624002356
https://linkinghub.elsevier.com/retrieve/pii/S1359644624002356
https://link.springer.com/10.1007/s10796-020-10096-3
https://link.springer.com/10.1007/s10796-020-10096-3
https://link.springer.com/10.1007/s10796-020-10096-3
https://link.springer.com/10.1007/s10796-020-10096-3
https://pubmed.ncbi.nlm.nih.gov/37358902/
https://pubmed.ncbi.nlm.nih.gov/37358902/
https://pubmed.ncbi.nlm.nih.gov/37358902/
https://pubmed.ncbi.nlm.nih.gov/37358902/
https://pubmed.ncbi.nlm.nih.gov/37358902/
https://pubmed.ncbi.nlm.nih.gov/37252774/
https://pubmed.ncbi.nlm.nih.gov/37252774/
https://pubmed.ncbi.nlm.nih.gov/37252774/
https://pubmed.ncbi.nlm.nih.gov/37252774/
https://pubmed.ncbi.nlm.nih.gov/34931995/
https://pubmed.ncbi.nlm.nih.gov/34931995/
https://pubmed.ncbi.nlm.nih.gov/34931995/
https://www.mdpi.com/2075-4426/14/2/157
https://www.mdpi.com/2075-4426/14/2/157
https://www.mdpi.com/2075-4426/14/2/157
https://www.nature.com/articles/s41746-024-01137-1
https://www.nature.com/articles/s41746-024-01137-1
https://www.nature.com/articles/s41746-024-01137-1
https://pubmed.ncbi.nlm.nih.gov/32763881/
https://pubmed.ncbi.nlm.nih.gov/32763881/
https://pubmed.ncbi.nlm.nih.gov/32763881/
https://www.jmir.org/2021/3/e24387/
https://www.jmir.org/2021/3/e24387/
https://www.jmir.org/2021/3/e24387/
https://www.jmir.org/2021/3/e24387/
https://pubmed.ncbi.nlm.nih.gov/33230984/
https://pubmed.ncbi.nlm.nih.gov/33230984/
https://pubmed.ncbi.nlm.nih.gov/33230984/
https://linkinghub.elsevier.com/retrieve/pii/S2468125324002450
https://linkinghub.elsevier.com/retrieve/pii/S2468125324002450
https://linkinghub.elsevier.com/retrieve/pii/S2468125324002450
https://pmc.ncbi.nlm.nih.gov/articles/PMC10354571/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10354571/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10354571/
https://www.nature.com/articles/s41598-023-50293-z
https://www.nature.com/articles/s41598-023-50293-z
https://www.nature.com/articles/s41598-023-50293-z
https://www.nature.com/articles/s41598-023-50293-z
https://onlinelibrary.wiley.com/doi/10.1111/nmo.14533
https://onlinelibrary.wiley.com/doi/10.1111/nmo.14533
https://onlinelibrary.wiley.com/doi/10.1111/nmo.14533
https://onlinelibrary.wiley.com/doi/10.1111/nmo.14533
https://pubmed.ncbi.nlm.nih.gov/37391055/
https://pubmed.ncbi.nlm.nih.gov/37391055/
https://pubmed.ncbi.nlm.nih.gov/37391055/
https://pubmed.ncbi.nlm.nih.gov/37391055/

Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome in India and Abroad

77.

78.

79.

80.

81.

82.

83.

84.

85.

D’Silva A, et al. “Meditation and Yoga for Irritable Bowel Syn-
drome: A Randomized Clinical Trial”. The American Journal of
Gastroenterology 118.2 (2023): 329-337.

Ankersen DV, et al. “Long-Term Effects of a Web-Based Low-
FODMAP Diet Versus Probiotic Treatment for Irritable Bowel
Syndrome, Including Shotgun Analyses of Microbiota: Ran-
domized, Double-Crossover Clinical Trial”. Journal of Medical
Internet Research 23.12 (2021): e30291.

Hunt M., et al. “Efficacy of Zemedy, a Mobile Digital Thera-
peutic for the Self-management of Irritable Bowel Syndrome:
Crossover Randomized Controlled Trial”. JMIR MHealth
UHealth 9.5 (2021): e26152.

Weerts ZZRM,, et al. “Smart Data Collection for the Assessment
of Treatment Effects in Irritable Bowel Syndrome: Observa-
tional Study”. JMIR MHealth UHealth 8.11 (2020): e19696.

Everitt HA,, et al. “Assessing telephone-delivered cognitive-be-
havioural therapy .CBT] and web-delivered CBT versus treat-
ment as usual in irritable bowel syndrome. ACTIB a multicen-
tre randomised trial”. Gut 68.9 (2019): 1613-1623.

Guo YQ, et al. “The Effectiveness of Smartphone App-Based
Interventions for Assisting Smoking Cessation: Systematic Re-
view and Meta-analysis”. Journal of Medical Internet Research
25 (2023): e43242.

Krouwel M,, et al. “Systematic review, meta-analysis with sub-
group analysis of hypnotherapy for irritable bowel syndrome,
effect of intervention characteristics”. Complementary Thera-
pies in Medicine 57 (2021): 102672.

Goodoory VC,, et al. “Effect of Brain-Gut Behavioural Treat-
ments on Abdominal Pain in Irritable Bowel Syndrome: Sys-
tematic Review and Network Meta-Analysis”. Gastroenterol-
ogy 167.5 (2024): 934-943.e5.

Torous ] and Firth J. “The digital placebo effect: mobile men-
tal health meets clinical psychiatry”. Lancet Psychiatry 3.2
(2016): 100-102.

86.

87.

88.

89.

90.

91.

92.

93.

94,

36
Kukreja P, et al. “Digital Therapeutics and Their Integration
into Healthcare Systems: A Public Health Perspective”. HPHR
Journal (2023).

Yeung AWK, et al. “The promise of digital healthcare technolo-
gies”. Frontiers in Public Health 11 (2023): 1196596.

Burrone V, Graham L, Bevan A. Digital therapeutics: past
trends and future prospects. Evidera. 2020 Apr. Available from:
https://www.evidera.com/wp-content/uploads/2020/04/
A02_Digital-Therapeutics_Spr20.pdf.

Crisafulli S, Santoro E, Recchia G, Trifiro G. Digital therapeutics
in perspective: from regulatory challenges to post-marketing
surveillance. Front Drug Saf Regul. 2022;2:900946. Available
from: https://www.frontiersin.org/articles/10.3389 /fds-
fr.2022.900946/full.

Abbadessa G., et al. “Digital therapeutics in neurology”. Journal
of Neurology 269.3 (2022): 1209-1224.

Al-Arkee S., et al. “Mobile Apps to Improve Medication Adher-
ence in Cardiovascular Disease: Systematic Review and Meta-
analysis”. Journal of Medical Internet Research 23.5 (2021):
e24190.

Biskupiak Z., et al. “Digital Therapeutics for Improving Effec-
tiveness of Pharmaceutical Drugs and Biological Products:
Preclinical and Clinical Studies Supporting Development of
Drug + Digital Combination Therapies for Chronic Diseases”.
Journal of Clinical Medicine 13.2 (2024): 403.

Javaid M., et al. “Significance of machine learning in healthcare:
Features, pillars and applications”. International Journal of In-
telligent Networks 3 (2022): 58-73.

Haghi M., et al. “Wearable Devices in Medical Internet of
Things: Scientific Research and Commercially Available De-
vices”. Healthcare Informatics Research 23.1 (2017): 4-15.

Citation: Zubin Dev Sharma ., et al. “Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome
in India and Abroad". Acta Scientific Gastrointestinal Disorders 8.7 (2025): 20-37.


https://pubmed.ncbi.nlm.nih.gov/36422517/
https://pubmed.ncbi.nlm.nih.gov/36422517/
https://pubmed.ncbi.nlm.nih.gov/36422517/
https://pubmed.ncbi.nlm.nih.gov/34904950/
https://pubmed.ncbi.nlm.nih.gov/34904950/
https://pubmed.ncbi.nlm.nih.gov/34904950/
https://pubmed.ncbi.nlm.nih.gov/34904950/
https://pubmed.ncbi.nlm.nih.gov/34904950/
https://pubmed.ncbi.nlm.nih.gov/33872182/
https://pubmed.ncbi.nlm.nih.gov/33872182/
https://pubmed.ncbi.nlm.nih.gov/33872182/
https://pubmed.ncbi.nlm.nih.gov/33872182/
https://pubmed.ncbi.nlm.nih.gov/33030150/
https://pubmed.ncbi.nlm.nih.gov/33030150/
https://pubmed.ncbi.nlm.nih.gov/33030150/
https://pubmed.ncbi.nlm.nih.gov/30971419/
https://pubmed.ncbi.nlm.nih.gov/30971419/
https://pubmed.ncbi.nlm.nih.gov/30971419/
https://pubmed.ncbi.nlm.nih.gov/30971419/
https://pubmed.ncbi.nlm.nih.gov/37079352/
https://pubmed.ncbi.nlm.nih.gov/37079352/
https://pubmed.ncbi.nlm.nih.gov/37079352/
https://pubmed.ncbi.nlm.nih.gov/37079352/
https://pubmed.ncbi.nlm.nih.gov/33508441/
https://pubmed.ncbi.nlm.nih.gov/33508441/
https://pubmed.ncbi.nlm.nih.gov/33508441/
https://pubmed.ncbi.nlm.nih.gov/33508441/
https://pubmed.ncbi.nlm.nih.gov/38777133/
https://pubmed.ncbi.nlm.nih.gov/38777133/
https://pubmed.ncbi.nlm.nih.gov/38777133/
https://pubmed.ncbi.nlm.nih.gov/38777133/
https://pubmed.ncbi.nlm.nih.gov/26851322/
https://pubmed.ncbi.nlm.nih.gov/26851322/
https://pubmed.ncbi.nlm.nih.gov/26851322/
https://hphr.org/75-article-kukreja/
https://hphr.org/75-article-kukreja/
https://hphr.org/75-article-kukreja/
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2023.1196596/full
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2023.1196596/full
https://www.evidera.com/digital-therapeutics-past-trends-and-future-prospects/
https://www.evidera.com/digital-therapeutics-past-trends-and-future-prospects/
https://www.evidera.com/digital-therapeutics-past-trends-and-future-prospects/
https://www.evidera.com/digital-therapeutics-past-trends-and-future-prospects/
https://doi.org/10.3389/fdsfr.2022.900946
https://doi.org/10.3389/fdsfr.2022.900946
https://doi.org/10.3389/fdsfr.2022.900946
https://doi.org/10.3389/fdsfr.2022.900946
https://doi.org/10.3389/fdsfr.2022.900946
https://pubmed.ncbi.nlm.nih.gov/34018047/
https://pubmed.ncbi.nlm.nih.gov/34018047/
https://pubmed.ncbi.nlm.nih.gov/34032583/
https://pubmed.ncbi.nlm.nih.gov/34032583/
https://pubmed.ncbi.nlm.nih.gov/34032583/
https://pubmed.ncbi.nlm.nih.gov/34032583/
https://pubmed.ncbi.nlm.nih.gov/38256537/
https://pubmed.ncbi.nlm.nih.gov/38256537/
https://pubmed.ncbi.nlm.nih.gov/38256537/
https://pubmed.ncbi.nlm.nih.gov/38256537/
https://pubmed.ncbi.nlm.nih.gov/38256537/
https://linkinghub.elsevier.com/retrieve/pii/S2666603022000069
https://linkinghub.elsevier.com/retrieve/pii/S2666603022000069
https://linkinghub.elsevier.com/retrieve/pii/S2666603022000069
https://pmc.ncbi.nlm.nih.gov/articles/PMC5334130/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5334130/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5334130/

Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome in India and Abroad

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Maples-Keller JL., et al. “The Use of Virtual Reality Technology
in the Treatment of Anxiety and Other Psychiatric Disorders”.
Harvard Review of Psychiatry 25.3 (2017): 103-113.

Vasudevan S, et al. “Digital biomarkers: Convergence of digital
health technologies and biomarkers”. NP] Digital Medicine 5.1
(2022): 36.

Jensen M. The power of EHR integration: benefits and best
practices. DemandHub. 2023 Oct 12. Available from: https://
www.demandhub.co/articles/ehr-integration/.

Chakraborty I, et al. “The role of telehealth startups in health-
care service delivery: A systematic review”. International Jour-
nal of Medical Informatics 174 (2023): 105048.

Rassi-Cruz M, et al. “Digital therapeutics and the need for reg-
ulation: how to develop products that are innovative, patient-
centric and safe”. Diabetology and Metabolic Syndrome 14.1
(2022): 48.v

Tomaszewski Farias §, ., et al. “Memory support training and
lifestyle modifications to promote healthy aging in persons at
risk for Alzheimer’s disease: a digital application supported
intervention .Brain Boosters”. BMC Geriatrics 23.1 (2023):
881.

Greenwood SA., et al. “Evaluating the effect of a digital health
intervention to enhance physical activity in people with
chronic kidney disease. Kidney BEAM: a multicentre, ran-
domised controlled trial in the UK”". Lancet Digit Health 6.1
(2024): e23-32.

Sandborg J., et al. “Effectiveness of a Smartphone App to Pro-
mote Healthy Weight Gain, Diet, and Physical Activity During
Pregnancy. HealthyMoms. Randomized Controlled Trial”. JMIR
MHealth UHealth 9.3 (2021): e26091.

Whittaker R., et al. “Mobile phone-based interventions for
smoking cessation. Cochrane Tobacco Addiction Group, edi-
tor”. The Cochrane Database of Systematic Reviews (2016).

Michie S., et al. “The behaviour change wheel: A new method
for characterising and designing behaviour change interven-
tions”. Implementation Science 6.1 (2011): 42.

105.

106.

107.

108.

109.

110.

111

112.

113.

114.

115.

37

Koehle H,, et al. “Digital Health Equity: Addressing Power, Us-
ability, and Trust to Strengthen Health Systems”. Yearbook of
Medical Informatics 31.1 (2022): 20-32.

Crisafulli S., et al. “Digital Therapeutics in Perspective: From
Regulatory Challenges to Post-Marketing Surveillance”. Fron-
tiers in Drug Safety and Regulation 2 (2022): 900946.

Topol EJ. “High-performance medicine: the convergence of hu-
man and artificial intelligence”. Nature Medicine 25.1 (2019):
44-56.

Wang C., et al. “Digital therapeutics from bench to bedside”.
NPJ Digital Medicine 6.1 (2023): 38.

Sharma A, et al. “Using Digital Health Technology to Better
Generate Evidence and Deliver Evidence-Based Care”. Jour-
nal of the American College of Cardiology 71.23 (2018): 2680-
2690.

Prodan A, et al. “Success Factors for Scaling Up the Adoption of
Digital Therapeutics Towards the Realization of P5 Medicine”.
Frontiers in Medicine 9 (2012): 854665.

“Maximizing Patient Input in the Design and Development of
Medical Device Clinical Trials” (2021).

Nishi SK,, et al. “Effect of digital health applications with or
without gamification on physical activity and cardiometabolic
risk factors: a systematic review and meta-analysis of random-
ized controlled trials”. eClinical Medicine 76 (2024): 102798.

Loy M and Kowalsky R. “Narrative Medicine: The Power of
Shared Stories to Enhance Inclusive Clinical Care, Clinician
Well-Being, and Medical Education”. Perm ] 28.2 (2024): 93-
101.

Haque MDR and Rubya S. “An Overview of Chatbot-Based Mo-
bile Mental Health Apps: Insights From App Description and
User Reviews” . JMIR MHealth UHealth 11 (2023): e44838.

Widmer R]., et al. “Workplace Digital Health Is Associated
with Improved Cardiovascular Risk Factors in a Frequency-
Dependent Fashion: A Large Prospective Observational Cohort
Study”. PloS One 11.4 (2016): e0152657.

Citation: Zubin Dev Sharma ., et al. “Role and Effectiveness of Digital Therapeutics in the Non-Pharmacological Management of Irritable Bowel Syndrome
in India and Abroad". Acta Scientific Gastrointestinal Disorders 8.7 (2025): 20-37.


https://pmc.ncbi.nlm.nih.gov/articles/PMC5421394/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5421394/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5421394/
https://www.nature.com/articles/s41746-022-00583-z
https://www.nature.com/articles/s41746-022-00583-z
https://www.nature.com/articles/s41746-022-00583-z
https://www.demandhub.co/articles/ehr-integration/
https://www.demandhub.co/articles/ehr-integration/
https://www.demandhub.co/articles/ehr-integration/
https://pubmed.ncbi.nlm.nih.gov/36963322/
https://pubmed.ncbi.nlm.nih.gov/36963322/
https://pubmed.ncbi.nlm.nih.gov/36963322/
https://pubmed.ncbi.nlm.nih.gov/35365189/
https://pubmed.ncbi.nlm.nih.gov/35365189/
https://pubmed.ncbi.nlm.nih.gov/35365189/
https://pubmed.ncbi.nlm.nih.gov/35365189/
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-023-04574-x
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-023-04574-x
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-023-04574-x
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-023-04574-x
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-023-04574-x
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(23)00204-2/fulltext
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(23)00204-2/fulltext
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(23)00204-2/fulltext
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(23)00204-2/fulltext
https://www.thelancet.com/journals/landig/article/PIIS2589-7500(23)00204-2/fulltext
https://pubmed.ncbi.nlm.nih.gov/33704075/
https://pubmed.ncbi.nlm.nih.gov/33704075/
https://pubmed.ncbi.nlm.nih.gov/33704075/
https://pubmed.ncbi.nlm.nih.gov/33704075/
https://doi.wiley.com/10.1002/14651858.CD006611.pub4
https://doi.wiley.com/10.1002/14651858.CD006611.pub4
https://doi.wiley.com/10.1002/14651858.CD006611.pub4
http://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
http://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
http://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
https://pmc.ncbi.nlm.nih.gov/articles/PMC9719765/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9719765/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9719765/
https://www.frontiersin.org/articles/10.3389/fdsfr.2022.900946/full
https://www.frontiersin.org/articles/10.3389/fdsfr.2022.900946/full
https://www.frontiersin.org/articles/10.3389/fdsfr.2022.900946/full
https://www.nature.com/articles/s41591-018-0300-7
https://www.nature.com/articles/s41591-018-0300-7
https://www.nature.com/articles/s41591-018-0300-7
https://www.nature.com/articles/s41746-023-00777-z
https://www.nature.com/articles/s41746-023-00777-z
https://linkinghub.elsevier.com/retrieve/pii/S0735109718344139
https://linkinghub.elsevier.com/retrieve/pii/S0735109718344139
https://linkinghub.elsevier.com/retrieve/pii/S0735109718344139
https://linkinghub.elsevier.com/retrieve/pii/S0735109718344139
https://pubmed.ncbi.nlm.nih.gov/35492346/
https://pubmed.ncbi.nlm.nih.gov/35492346/
https://pubmed.ncbi.nlm.nih.gov/35492346/
https://mdic.org/wp-content/uploads/2021/04/MDIC-2021-SPI-Maximizing-Patient-Input-Report_FINAL.pdf?utm_source=chatgpt.com
https://mdic.org/wp-content/uploads/2021/04/MDIC-2021-SPI-Maximizing-Patient-Input-Report_FINAL.pdf?utm_source=chatgpt.com
https://linkinghub.elsevier.com/retrieve/pii/S2589537024003778
https://linkinghub.elsevier.com/retrieve/pii/S2589537024003778
https://linkinghub.elsevier.com/retrieve/pii/S2589537024003778
https://linkinghub.elsevier.com/retrieve/pii/S2589537024003778
https://pubmed.ncbi.nlm.nih.gov/38225914/
https://pubmed.ncbi.nlm.nih.gov/38225914/
https://pubmed.ncbi.nlm.nih.gov/38225914/
https://pubmed.ncbi.nlm.nih.gov/38225914/
https://mhealth.jmir.org/2023/1/e44838
https://mhealth.jmir.org/2023/1/e44838
https://mhealth.jmir.org/2023/1/e44838
https://pubmed.ncbi.nlm.nih.gov/27092940/
https://pubmed.ncbi.nlm.nih.gov/27092940/
https://pubmed.ncbi.nlm.nih.gov/27092940/
https://pubmed.ncbi.nlm.nih.gov/27092940/

