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Abstract
Digital therapeutics (DTx), a burgeoning subset of digital health solutions, has garnered considerable attention in recent
times. These cutting-edge therapeutic interventions employ diverse technologies, powered by software algorithms, to
treat, manage, and prevent a wide array of diseases and disorders. Although DTx shows significant promise as an integral
component of medical care, its widespread integration is still in the preliminary stages. This limited adoption can be largely
attributed to the scarcity of comprehensive research that delves into DTx’s scope, including its technological underpinnings,
potential application areas, and challenges—namely, regulatory hurdles and modest physician uptake. This review aims to
bridge this knowledge gap by offering an in-depth overview of DTx products’ value to both patients and clinicians. It eval-
uates the current state of maturity of DTx applications driven by digital technologies and investigates the obstacles that devel-
opers and regulators encounter in the market introduction phase.
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Introduction
Digital therapeutics (DTx) are an emerging type of medical
therapy. The Digital Therapeutics Alliance (DTA) formally
defines DTx as “evidence-based, clinically evaluated soft-
ware to treat, manage, and prevent a broad spectrum of
diseases and disorders.”1,2 These therapies can be delivered
through a variety of technologies, including smartphones,
tablets, computers, virtual reality (VR) headsets and video-
game platforms powered by software algorithms.3,4 A dis-
tinctive characteristic of DTx is that, to be classified as
such, regulatory bodies have to review and approve both
clinical evidence and real-world data to ensure efficacy
and adherence to standards of safety and risk.5,6 These
requirements testify that DTx are considered as a
“digital” version of traditional “therapeutics,”1 where the
active ingredient is not a molecule but a digital solution.
An obvious consequence of this definition is that a digital
solution per se is not a DTx unless a clinically meaningful
effect is identified and measured with the same standards
used for traditional therapeutics. Therefore, if compared

to consumer health products (e.g. fitness trackers), DTx
products directly deliver medical interventions to patients.

In recent research, DTx have been identified as a prom-
ising alternative to pharmacological treatments across
various medical conditions, highlighting their potential to
change current treatment models. For example, in the case
of attention-deficit hyperactivity disorder (ADHD), DTx
offer a new approach to management, with clinical evidence
showing significant promise.7 Additionally, DTx has been
found to provide appealing alternatives in other domains,
such as enhancing walking outcomes,7 delivering cognitive
behavioral therapy (CBT) for insomnia, and managing
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Parkinson’s disease,8 among the others. For some condi-
tions, DTx could become a standalone alternative to
pharmacological interventions,9 while for others they
could be used to complement medication,5,9 but in both
cases the therapeutic effect should be clearly identifiable
and measurable. Since DTx are considered one of the
most innovative areas within digital health, startups
around the world are working to develop and validate
several DTx products, and regulatory bodies have also
started to explore how to navigate regulatory pathways.10

Despite early evidence of the potential of DTx and the
variety of solutions that are rapidly entering the commercial
markets of the United States and Europe, benefits and chal-
lenges are only recently being systematically studied by
academics, regulators, and market analysts. In fact, while
there is a proliferation of novel DTx solutions, their true
potential is still in the early stages of exploration, so that
manufacturers, healthcare providers (HCPs), patients, and
regulators may not fully grasp their opportunities and chal-
lenges. Specifically, there are several points that remain
under researched and contribute to a lack of comprehensive
understanding of the DTx phenomenon, impacts, and
challenges.

We identified four main areas that require further inves-
tigation (Figure 1). First, the current regulatory landscape
for DTx is notably unclear and insufficient, lacking a defini-
tive framework that ensures usability and sustained adop-
tion. Secondly, uncertainties regarding patient safety still
exist, which hinder the integration of DTx into clinical

practice. Third, there is insufficient evidence supporting
DTx effectiveness and clinical impact, which further
limits the broader adoption of these solutions. All this
also extends to the propensity of patients, HCPs, and
payers in embracing these therapeutic approaches. Last,
considering that we face a high variability of technological
solutions that might enable DTx, we lack a comprehensive
picture of the technologies that are currently used to enable
such therapies as well as the manners in which they support
therapeutic treatments in different cases. Consequently, all
the clinical, regulatory, and organizational open points
need to be addressed considering their unavoidable interre-
lations with the technological enablers that make DTx
possible.

Therefore, the ambiguity and uncertainty surrounding
DTx suggests a lack of research that comprehensively ana-
lyzes this concept and its foundational building blocks, con-
sidering technological enablers, potential application fields,
and the challenges that must be overcome to foster adop-
tion. In response to this research gap, with this review
paper, we aim to provide an overview of the value of
DTx products for patients and clinicians, the maturity of
DTx applications enabled by digital technologies, and the
challenges that developers and regulators face during
the go-to-market process. Specifically, we aim to address
the following points: (1) What are the novel distinctive
factors and peculiarities of DTx compared to other
digital-enabled applications in the medical field? (2) What
are the technologies involved in DTx interventions? (3)

Figure 1. Key challenges to widespread adoption of DTx: four critical areas for further investigation.
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What are the challenges faced by manufacturers, HCPs,
patients and regulators? (4) How ready is the current regu-
latory landscape in different countries to allow DTx’s
diffusion?

In so doing, this paper contributes to the DTx literature
and community in the following ways:

• DTx conceptualization. We clarify the definitions of
DTx within other discussed areas of digital-enabled
medical applications to underscore their boundaries
and distinctions. This facilitates the establishment of
clear definitions within the community, encouraging
further studies in these areas. Furthermore, we present
a comprehensive background, covering current applica-
tions and recent advances of DTx across diverse
domains of healthcare.

• Technological enablers.We consolidate the DTx litera-
ture on the enabling technologies that support the DTx
concept (i.e. mobile apps, artificial intelligence (AI),
VR), accompanied by relevant clinical evidence. This
consolidation is crucial considering the growing utiliza-
tion of these technologies in DTx interventions, stream-
lining access for researchers and practitioners.

• Challenges and strategies. Lastly, we delve into regu-
latory, ethical, and other challenges hindering market
adoption. Through discussion, we explore potential
strategies to address these challenges and overcome
the barriers they pose, offering insights for future devel-
opments in the DTx field. Finally, this paper invites the
DTx stakeholders (MedTech and pharma companies,
startups, payers, and government institutions) to work
together to develop updated regulatory pathways and
new access and reimbursement models for this class of
software-based therapies.

Methods
In order to answer our research questions, in this paper we
review articles from PubMed Central and ClinicalTrials.gov
databases, as well as from Google Scholar search engine
and global regulatory authority releases. Articles covered
the period from 2015 to 2023. Databases were queried
using the search terms that included a combination of
(“digital therapeutics” OR “digital therapy”) AND (“technol-
ogy” OR “challenge” OR “regulation”). Initially, we chose
the keyword “technology,” as also discussed by Sverdlov
et al.10 to identify the most discussed technological enablers
for the implementation of this treatment modality for patient
care. Then, the keywords “challenge” and “regulation”
were used to search for roadblocks during the go-to-market
process as suggested by Patel and Butte.5 In total, we ana-
lyzed 74 articles from journals and clinical trial reports, 13
sources from global authority releases (e.g. US Food and
Drug Administration (FDA), The European Parliament)

including DTA publications, and finally 1 DTx company
report to support our findings.

Digital therapeutics: the state of the art

Key concepts and current applications of DTx

DTx are a type of product within the broader category of
digital medicine, which is itself a subset of the larger field
of digital health. Dang et al.11 summarize these categories
as described in Figure 2 and in the following paragraph.

Digital health is a broad term that encompasses various
technologies, platforms, and systems designed to involve
individuals in activities related to their lifestyle, wellness,
and overall health. Digital health entities are capable of cap-
turing, storing, and transmitting health data to assist with
clinical operations. These systems include health informa-
tion technologies, telehealth systems, tools that leverage
consumer health information, clinical care management
software, and various other types of digital health solutions.
Digital medicine, instead, is a term used to describe soft-
ware or hardware products part of Digital Health that are
backed by evidence and are intended to measure or inter-
vene in human health. It includes digital diagnostics,
digital biomarkers, remote patient monitoring devices,
DTx, and other similar products. Finally, as previously
defined, DTx refer to evidence-based therapeutic interven-
tions that are used to prevent, manage, or treat medical dis-
orders or diseases. Consequently, DTx appear as a specific
subcategory of Digital Medicine, within the broader field of
Digital Health.

DTx can be delivered in a variety of digital formats that
are accessible to patients, including smartphone applications,
video games, VR programs, and other similar platforms.

Figure 2. Definitions: digital health, digital medicine, digital
therapeutics, and mHealth.
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Advancements in technology and a growing trend toward
personalized and participatory approaches to health have
led to significant progress in the field of DTx in recent
years. These developments have spurred the growth of
DTx solutions and improved their accessibility to individuals
seeking personalized care options.11

A part of DTx that are delivered through mobile technol-
ogy can also be considered as falling within the adjacent
field of mHealth. mHealth is a term used for medical and
public health practice supported by mobile devices, such
as mobile phones, patient monitoring devices, personal
digital assistants, and other wireless devices.12 While DTx
focus on specific therapeutic interventions for medical con-
ditions, mHealth encompasses a wider range of
health-related services and applications delivered through
mobile devices. For instance, mHealth applications
include the use of mobile devices in collecting community
and clinical health data, delivery of healthcare information
to practitioners, researchers, and patients, real-time moni-
toring of patient vital signs, delivery of training videos,
meditation, or monitoring caloric intake for healthy
weight maintenance.13

As a consequence of their complementary but different
scopes, digital health, digital medicine, and DTx have
varying requirements for clinical evidence and regulatory
oversight. These differences arise due to varying levels of
claims and associated risk levels.14 In fact, DTx tend to
be more sophisticated digital health products, which are
now more akin to medicines rather than simple applications
or apps. Moreover, given that a key characteristic of DTx is
the delivery of a well-defined and measurable therapeutic
intervention, such interventions can be assessed both in
experimental and real-world settings to determine its
impact as a stand-alone effect.

Given these peculiarities, Fürstenau et al.13 highlight
dimensions that distinguish DTx from other healthcare
technologies as below:

1. Specific medical purpose: DTx are designed to address
a specific medical condition and are not intended for
general health purposes.

2. Unique mechanism of action: unlike the more general
health and wellness purpose of mHealth apps, DTx have
a specific mechanism of action that allows them to fulfill
their medical purpose.

3. Rigorous clinical evaluation: DTx undergo rigorous
clinical evaluations and are subject to regulatory over-
sight, similar to prescription drugs and other medical
devices. Regulatory bodies review DTx based on clin-
ical evidence to assess their efficacy, safety, and quality.

4. Software-based therapies: DTx leverage software-
based technologies to deliver therapeutic interventions,
therefore several technological aspects should be
considered.

5. Patient-directed or patient-provider-directed inter-
ventions: the patient is the main user of a DTx applica-
tion. Some may also be a combination of
patient-and-physician-directed applications but DTx
are not solely directed at providers.

6. Apps on prescription: Additionally, regulatory
approval often enables HCPs to prescribe DTx to
patients, further emphasizing their clinical relevance
and medical nature.

So far, DTx have evolved as a complement of existing inter-
ventions (e.g. use of DTx in addition to medication-assisted
treatment in opioid use disorder),15 and in the future, in
some cases, they might even become a full alternative to
some of them. Herein, DTx are becoming an effective
tool to remotely collect real-time data from patients
through wearables and other sensors,8 use data analytics
and AI to understand patient’s behavior and condition and
communicate these conditions to HCPs to create more
informed care plans.16,17 These technology-enabled DTx
services complement and add to the value of traditional
healthcare delivery systems, and have the potential to
deeply change not only patient experience,11 but also
patients’ behaviors and, ultimately, the effectiveness of
healthcare interventions. At the same time, DTx address
some of the current issues of traditional healthcare
systems, including the shortage and the burden on
HCPs.18 For example, a hypertension DTx app could
educate patients on their lifestyle modification, including
correcting their lifestyle habits and measuring daily blood
pressure values, which allows physicians not only to
obtain better results but also to objectively evaluate behav-
ioral changes that occur in the patient’s home via app, thus
saving time and adopting prompter decisions.19 This app
can ease the burden on HCPs who might currently not
have enough time to provide sufficient lifestyle guidance
for each patient’s effective hypertension management.
While this case is an example of individual patient-level
use, real-world outcomes generated by DTx may also be
used for optimizing outcomes at the population level.
Indeed, data can be aggregated and used to track progress
or compare outcomes based on patient disease state, level
of acuity, age, and gender.2,20 This might generate more
general benefits, as healthcare systems typically collect
more data on process and output than on behaviors and
outcomes.

To deliver these results, DTx can leverage a potentially
large pool of enabling digital technologies. According to
the study performed by Santoro et al.,4 the majority of
DTx interventions (41.9%) are currently delivered
through mHealth applications. This is followed by web-
based systems (25.7%), videogames (8.8%), VR (4.4%),
text messages (3.7%), and others. In addition, growing
debate is considering the convergence between DTx and
more advanced digital technologies, such as AI, analytics,
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and VR. Despite these initial efforts, the extent to which
these technologies are integrated into DTx applications
remains in the early stages.1,3,4 For instance, rather than
relying on AI-enabled predictions, the majority of DTx
interventions involve software using generic fixed algo-
rithms that do not change dynamically from patient to
patient and do not consider unique personalized patient
symptom data. In the case of VR instead, key challenges
relate to technical hurdles (i.e. discomfort for users) and
ethical issues (i.e. users’ privacy due to the acquisition of
users’ behavioral biometrics data), that play a key role in
hindering the adoption rates of VR in this field.3,21

Thus, the next section aims to advance our understand-
ing of the state of the art of the different technological
enablers of DTx by offering an overview of their character-
istics, applicability, and respective challenges.

Enabling technologies and tools for DTx applications

In this section, we start by discussing the state of mHealth
applications, as they are currently widely adopted for DTx.4

Second, we provide insights on AI integrations into DTx
products, since this might lead to a customized and more
tailored therapy regimen, as suggested by Palanica et al.,
1 Finally, we discuss VR-enabled DTx applications due to
their expanding role in this field.21

Mobile applications: the US FDA defines a mobile
application as a software application that can be run on a
mobile platform, or a web-based software application that
is tailored to a mobile device.22,23 Some are standalone
apps, while others require a connection to an external
device, such as an inhaler or a wearable device. Here, the
considered mHealth apps are used by individuals, typically
on a mobile device such as a smartphone, smartwatch, or
tablet, for therapeutic purposes.23

Mobile applications are indeed used for a variety of tasks
such as providing feedback to reinforce positive behavioral
change (e.g. physical activity, food intake,24 medication
adherence,25 and substance consumption26), frequently
adjust individually tailored programs, improve access to
established therapies (e.g. CBT), and support ongoing con-
nections with healthcare professionals through messaging
features.27 Moreover, as mHealth apps have greater flexibil-
ity, they become a more accessible, low-cost, and user-
friendly alternative to traditional interventions.8,28 For
instance, mobile DTx platform Clickotine, helps smokers
quit using a customized plan and scientifically based strat-
egies to overcome cravings as well as social support and
direct access to quit aids.26,29

Moreover, app-based DTx interventions are effective for
several common mental health problems such as improving
depressive symptoms, anxiety symptoms, stress levels,
general psychiatric distress, and quality of life. Although
mental health apps are not meant to replace professional
clinical services, the present findings highlight their

potential to serve as a cost-effective, easily accessible,
and low-intensity intervention for the millions of people
worldwide who cannot receive standard psychological
treatment. There is also huge potential for real-world data
generation since apps allow continuous real-time data col-
lection on the patient’s phone, leading to the personaliza-
tion of the care process and to the reduction of bias in
healthcare databases and algorithms.28

Artificial intelligence:AI could play a significant role in
driving personalization and increasing engagement of DTx
interventions. AI-enabled DTx promise to provide more
personalized support to better address a patient’s specific
issues and to anticipate needs and challenges based on the
individual’s behavior throughout their treatment journey.

DTx relying on AI as a component of treatment can
benefit from the “learning” feature typical of this technol-
ogy that can help extract patterns from large datasets (e.g.
data collected from a patient over time) and generate pre-
dictive models for the management and treatment of condi-
tions, thus potentially increasing the effectiveness of digital
interventions through a customized therapy regimen.5,30 In
fact, since AI systems can constantly collect data from the
patient and his/her environment (e.g. engagement and bio-
metric data), they can be programmed to change the deliv-
ery of treatment in response to outputs of algorithms,1,30

and optimize data input to personalize outcomes. AI inte-
gration could further differentiate DTx from other forms
of therapeutics, by enabling a more personalized form of
healthcare that actively adapts to patients’ individual clin-
ical needs, goals, and lifestyles.1 For instance, an
AI-powered chatbot (i.e. software that utilizes natural lan-
guage processing (NLP) to create an interface that emulates
human discourse, and elements of human relationships) can
be used to provide CBT, medication adherence reminders,
or online exercise and diet programs.1

Table 1 presents some of the DTx applications that cur-
rently integrate AI. These product/company examples were
selected from our DTx database.

While AI holds great promise for digital interventions,
today AI-enabled DTx applications can be considered in
the early phase due to a limited number of commercialized
products and limited evidence from academic and clinical
applications.1,30 Additionally, privacy and ethical concerns
related to patient data acquisition, processing, and govern-
ance, and cultural resistance to AI-based decision-making
are some of the limitations that remain to be addressed.41

For instance, considering chatbot-based interventions, the
lack of empathy and professional human approach is
reported as an undesirable feature by some users.42

One additional relevant drawback of AI systems is the
need to create a representative, diverse dataset to build
safe and efficient algorithms for AI-enabled DTx interven-
tions. Indeed, the performance of healthcare algorithms is
affected by social bias and other biases in health training
datasets.43,44 Methods to recognize and remove such
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biases are paramount to ensuring the delivery of equitable
healthcare and promoting transparency in AI-enabled
DTx. To address this issue, developers, users, and regula-
tors need to work together to leverage large and diverse
datasets to improve accuracy while balancing privacy and
regulatory requirements. Critically, clinicians should care-
fully limit overreliance on these systems in decision-
making, understanding the limitations of AI-enabled DTx
decision model interpretability. Special consideration is
even more needed for those AI applications targeted dir-
ectly to patients, which is mostly the case for DTx interven-
tions, where patients may not be in the appropriate position
to judge if the suggested action is reasonable.43

Virtual reality: VR might constitute an effective tool
for therapeutics, making the user experience more engaging
and accessible by gamifying interventions and providing
virtual care at locations ranging from care centers to
patients’ homes.19 The increasing use of computing
power and connectivity capabilities in VR headsets and
the improved ergonomics are becoming important features
for increasing the integration of VR technology into DTx
interventions.45 VR-based DTx address therapeutics fields
including mental health, anxiety disorders,46 ADHD,47

eating and weight disorders,48 pain management,49 cancer
care,50,51 and many others.52 There are several DTx pro-
ducts and studies using VR technologies. Specific relevant

Table 1. Overview of various DTx products and their convergence with artificial intelligence.

DTx product/
Company

Target disease/
syndrome Description Related clinical evidence (dates, title)

WB001 /
Woebot
Health31

Postpartum
depression

WB001 is an investigational 8-week digital therapy
comprising a mobile patient application
intended to deliver CBT and some elements of IPT
to women who have recently given birth, in order
to reduce the symptoms associated with
Postpartum Depression. WB001 offers the
patients dynamic and personalized features such
as mood tracking and goal-oriented tailored
conversations aiming to enable the automation
of measurement-based care. WB001 was
granted Breakthrough Device Designation by the
FDA in 2021.

2020–2021: Postpartum Depression Pivotal
Test: Randomized Clinical Trial of WB001
(Allocation: Randomized)32

Zemedy/Bold
Health33

Irritable bowel
syndrome

The Zemedy app consists of 8 modules focusing on
psychoeducation, relaxation training, exercise,
the cognitive model of stress management,
applying CBT to IBS symptoms, reducing
avoidance through exposure therapy, behavioral
experiments, and information about diet. Users
interact with a chatbot that presents the
information and encourages specific plans,
homework, and exercises. The treatment was
fully automated, with no therapist involvement or
communication.

2019–2020: Acceptability and Efficacy of the
Zemedy App for Irritable Bowel Syndrome
(Allocation: Randomized)34

2021-ongoing: Zemedy - Evaluation of
Zemedy, a Cognitive Behavioral
Therapy-based Digital Therapeutic
Application for the Treatment of Irritable
Bowel Syndrome (Allocation: Randomized)35

2021-ongoing: Acceptability and Efficacy of
Zemedy App Versus Education and
Relaxation Training App for IBS (Allocation:
Randomized)36

Sleepio/Big
Health37,38

Insomnia The Sleepio app leverages an AI algorithm to offer
tailored digital CBT for insomnia. The Sleepio
app can be linked to a compatible wearable
fitness tracker to monitor sleep. The program is
structured around a sleep test, weekly interactive
sessions and regular sleep diary entries. In a
clinical trial, Sleepio helped 76% of people
achieve clinical improvement in insomnia.
Additionally, a health economic evaluation of
Sleepio shows that the cohort of Sleepio users
had 28% lower healthcare costs.

Several RCTs explore the efficacy of Sleepio.
Some of them are:
2019: Effect of Digital Cognitive Behavioral
Therapy for Insomnia on Health,
Psychological Well-being, and
Sleep-Related Quality of Life: A Randomized
Clinical Trial39

2022-ongoing: Improving Sleep and
Learning in Rehabilitation After Stroke, Part
2 (Allocation: Randomized)40

CBT: cognitive behavioral therapy; IPT: interpersonal psychotherapy; IBS: irritable bowel syndrome.
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examples and related details are presented in Table 2. For
instance, Luminopia received FDA de novo premarket
approval for Luminopia One as a prescription therapy to
improve vision in children with amblyopia (lazy eye), the
leading cause of vision loss in children. Luminopia One deli-
vers prescription-only treatment for patients, in the form of
TV shows and movies viewed through a VR headset for
an hour each day.53 Similarly, EaseVRx by the company
AppliedVR, received FDA approval in 2021 for a
prescription-use immersive VR system, that guides patients
through games, lessons, and exercises that are backed by
CBT and other practices to help ease their chronic pain.54

In the realm of VR technical possibilities, potential
further development with positive repercussions on DTx

could come from the integration of VR with AI, that
might further increase the “personalization of DTx” and
could become a tool for improving evidence-based psycho-
logical treatments.21 In fact, while VR allows physiological
and behavioral data collection (e.g. biological responses to
therapeutic interventions that are directly connected to brain
functioning), AI optimizes the individual treatment strategy
by applying ML techniques to these data.21

This field is new and rapidly evolving, and as such
its risks and benefits are continuing to be studied.
Nearly every study that has been conducted on these
technologies points out that more research is required
to answer key questions, including effectiveness and
safety.21,52

Table 2. Overview of various DTx products and their convergence with virtual reality.

DTx product/Company
Target disease/
syndrome Description Related clinical evidence (dates, title)

Luminopia / One
Luminopia53,55

The treatment of
amblyopia

Luminopia One is a VR-based DTx that modifies
the selected videos in real-time within a VR
headset to rebalance input between the
eyes and encourages the brain to combine
the images from both eyes. The findings
from a randomized controlled trial support
the value of this solution in clinical practice
as an effective treatment.

2017–2019: Luminopia One Pilot Study56

2019–2020: Luminopia One Amblyopia
Vision Improvement Study (Allocation:
Randomized) 55

RelieVRx /
AppliedVR57

Chronic pain RelieVRx (formerly EaseVRx) is an at-home
VR-based pain treatment indicated as an
adjunctive treatment for chronic lower back
pain. The study shows that EaseVRx had
high user satisfaction and clinically
meaningful symptom reduction for average
pain intensity and pain-related interference
with activity, mood, and stress.

2021–2023: Safety and Effectiveness of
Virtual Reality Utilizing RelieVRx for
Total Knee Arthroplasty (TKA) for the
Reduction of Acute Postoperative Pain
and Opioid Use (Allocation:
Randomized)58

2023-ongoing: Virtual Reality
Treatment in a Methadone
Maintenance Treatment Program for
Chronic Pain and Opioid Use Disorder
(Allocation: Randomized)59

Journal of Pediatric
Oncology Nursing,
2021 (Journal)60

Pain
management
in oncology

Needle procedures are one of the most
distressing practices for pediatric oncology
patients. VR is a distraction method that
offers an extremely realistic and interactive
virtual environment and helps reduce
needle-related pain and distress. The study
shows that for both the children and the
parents, VR becomes effective in reducing
pain during venous port access in pediatric
oncology patients. Further research is
required to assess the use of VR together
with other nonpharmacological or/and
pharmacological methods so that VR-based
pain management could give more
favorable results.

2020: Effects of Virtual Reality on Pain
During Venous Port Access in Pediatric
Oncology Patients: A Randomized
Controlled Study
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The role of regulation and the key challenges
of DTx
In the evolving landscape of DTx, certain countries are making
efforts to ease the integration of these medical solutions into the
healthcare system, despite the regulatory challenges akin to
those faced by traditional medical devices. Notably, the
United States and Germany have emerged as frontrunners in
this regard. In the United States, the FDA is actively
working to simplify the regulatory process for Software as a
Medical Device (SaMD).61 This initiative might accelerate
the adoption of DTx by streamlining the approval process
for these technologies. At the same time, Germany has taken
significant steps to incorporate digital health applications
(DiGAs) into its healthcare system.62 German doctors are
now authorized to prescribe DiGAs to patients, who can then
have these prescriptions covered by health insurance. This
approach not only legitimizes the use of DTx but also enhances
their accessibility to a broader patient population.

In this scenario, DTA is one of the global non-profit
associations leading the discussion and development of har-
monized pathways for the recognition and scalability of
DTx at the local, national, and regional levels.

Nevertheless, despite these efforts, there is not a global
regulatory framework for DTx. This absence may be attribu-
ted, in part, to the inherently dynamic nature of DTx them-
selves. As outlined in the previous section, DTx are
exploiting new emerging technologies, undergoing constant
evolution to leverage the latest technological advancements.
This perpetual state of evolution presents a challenge in estab-
lishing a universally applicable regulation for DTx.
Furthermore, distinguishing DTx from pharmaceuticals and
traditional medical devices is their capacity for frequent
updates and enhancements. This characteristic introduces an
additional layer of complexity for regulatory bodies. The
challenge lies in developing a regulatory mechanism that
can effectively manage and monitor the rapid evolution inher-
ent to DTx, ensuring both their efficacy and safety over time.5

Indeed, it appears that the regulatory landscape is
complex, evolving quickly, and different in each
country.17 This section aims to provide a comprehensive
examination of this issue, beginning with an overview of
the current regulatory landscape for DTx in the EU and
the US. Subsequently, it delves into the challenges asso-
ciated with the socio-ethical implications of DTx, highlight-
ing the intricate balance between innovation and ethical
considerations in the deployment of these technologies.

(a) The state of regulation in European Union (EU) and
United States (US)

Regulatory framework in the EU

DTx are covered by EU regulation 2017/745 on medical
devices,63 which came into force in May 2021. The EU

Medical Device Regulation contains no specific provisions
for DTx and the approach to be taken by notified bodies
concerning regulations applicable to DTx.64 Although in
some European countries, several procedures have been
set up for the marketing authorization and reimbursement
of DTx, the European regulatory system concerning DTx
remains uncoordinated, and specific regulations aimed at
evaluating DTx tools and ensuring the safety of the
devices are lacking.65,66

Since the development and delivery features of DTx are
similar to those of conventional drugs, evidence of efficacy
and safety must be provided before they can be authorized
for marketing. The evaluation of the efficacy and safety of
DTx should be based on high-quality controlled clinical
trials carried out according to the standards required by
regulatory agencies.65 Indeed, the lack of specific regula-
tions to guarantee the safety and quality of these devices
is a further obstacle to the development of DTx.17,64 In add-
ition, considering that Europe is neither a single unified
market nor does it have mutual recognition of certification,
a parliamentary question titled “Single Market for Digital
Therapeutics” was raised on 7 November 2022. This
action highlights the pressing need for a clear EU model
for DiGAs reaching patients, as national models are
causing fragmentation in the EU single market.66

Given that Germany has taken the lead on introducing
many DTx products to the market since 2020 (enabling fast-
track authorization under controlled conditions), its model
could be considered a valid, useful template for other
European countries to enable innovation and adoption of
DTx.67 For this reason, the next session is dedicated to
the in-depth analysis of the regulation in Germany.

Regulatory framework in the EU—the case
of Germany

In recent years, Germany has established itself as a pioneer
in digital health innovation in Europe,68 with 73 million
German citizens covered by public health and DTx apps
approved for reimbursement. The country that paved the
way for DTx has inspired other European countries—that
is, Belgium and France.67

At the end of 2019, Germany implemented the Digital
Healthcare Act (Digitales Versorgungsgesetz, DVG)
which established a specific pathway for the reimbursement
of digital health offerings. This act aimed to enhance trans-
parency in the approval process for manufacturers, physi-
cians, and patients in Germany. Under the fast-track
process, DiGAs can be prescribed by doctors and reim-
bursed by health insurance companies. In order to gain
access to the market, developers must register their
CE-marked device (class I or IIA) at the Federal Institute
for Drugs and Medical Devices (BfArM), and complete
the compliance process of a DiGA with general
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requirements (e.g. app security, quality, functionality, data
security, and data protection) and its positive healthcare
effects (i.e. medical benefit or improvements of care struc-
ture and processes). To gain a permanent listing in the
DiGA directory (DiGAV), the developer must submit
such evidence and undergo review. As of November
2022, the approved DiGAs in Germany cover a wide
range of medical fields including diabetes, obesity, depres-
sion, anxiety, insomnia, and back pain therapy.62

Amid this environment in Germany, the prescription rate
remained low.69,70 A study performed among rheumatolo-
gists in 2022 reports that only 7% have already prescribed
a DiGA and 46% planned to do so.69 This is aligned with
another research held in 2021 among members of the
German Respiratory Society, where 47.2% HCPs had pre-
scribed or planned to prescribe DIGA.70 This further high-
lights that, even in a positive environment like Germany’s,
the adoption of DTx remains very low.

Regulatory framework in the US

Currently, the US is the driving force in the world for the
development and commercialization of DTx.64 The FDA
has issued many temporary policies to support digital
health innovation during the Covid-19 pandemic, particu-
larly guidance documents to expand the use of DTx, espe-
cially with regard to mental disorders like depression71 and
chronic ailments like diabetes. Today, FDA is leading in
formally approving DTx, including the most recent and
innovative interventions.

From a regulatory point of view, DTx products in the US
are considered within the SaMD category.61 Based on the
DTx’s intended use and level of risk, each product is
subject to varying degrees of oversight, ranging from full
510(k) clearance by the FDA’s Center for Devices and
Radiological Health (CDRH) division to enforcement dis-
cretion.2,72 Beyond direct approval processes, the FDA
has also recently established the Digital Health Center of
Excellence (DHCoE) in September 2020 with the intent
to speed the innovation of safe and effective digital tech-
nologies.73 DHCoE acts as a central authority intended to
manage and speed digital innovation (including SaMD,
wearables, mobile health devices, AI, and ML that may
be built into SaMD and medical applications).

While these incentives are helpful, the FDA and other
regulatory bodies still need to adapt to the speed of technol-
ogy and establish clear parameters for regulation and
enforcement.

(b) Socio-ethical issues during the design and implementa-
tion stage of DTx.

The utilization of DTx is linked to several socio-ethical bar-
riers among stakeholders, encompassing factors such as
infrastructure limitations, health inequalities and bias, and

liability issues. This section outlines the key socio-ethical
issues that arise during the design and implementation
stages of DTx.74

Data protection issues, patient profiling, and cyberse-
curity concerns.75 The current DTx applications developed
in the market remain vulnerable to data breaches and cyber-
attacks. A vast amount of personal data is collected directly
from the patient and processed in a complex digital ecosys-
tem. In most cases, accurate health and/or behavioral profile
of the person are created, and this might entail risks of being
constantly observed or the possibility of repurposing
patients’ profiles. Moreover, other entities such as insurance
companies, device manufacturers, or cloud storage service
providers and managers may necessitate access to patient
data. The use of such data can lead to complex issues
related to confidentiality.76 The large quantity of sensitive
data generated by these technologies and no specific DTx
regulations in terms of data protection and cybersecurity
call institutions and regulatory bodies to produce govern-
ance structures for DTx products.64

Health inequalities, digital literacy, and digital
divide. Despite the anticipation that health information
technology could substantially tackle inequitable health
outcomes influenced by demographic and sociocultural
determinants (e.g. age, gender, cultural background, cogni-
tive abilities, digital literacy, and digital divide) the persist-
ence of poor health outcomes linked to these determinants
remains. The implementation of new technologies has not
significantly alleviated these issues and, in some cases,
may have even exacerbated them.76

A significant concern is the potential challenges posed
by the digital divide (limited access to technology) and
digital literacy (lack of technological literacy). These
factors could have negative implications for the adoption
of DTx, adherence, and diffusion. Existing literature under-
scores that digital literacy skills in the healthcare context are
associated with various health behaviors, including main-
taining a healthy diet, engaging in exercise, and managing
sleep. Furthermore, associations have been observed
between digital health literacy and factors such as the pres-
ence of chronic illness, perceived self-management skills,
and an enhanced self-perceived understanding of health
status, symptoms, and optional treatments. Therefore, fos-
tering digital literacy and addressing concerns related to
the digital divide can positively impact perceptions of
DTx, subsequently increasing the intention to use DTx.77

Fair and liable AI-based DTx. As discussed in section
“Enabling technologies and tools for DTx applications,”
some DTx tools incorporate AI algorithms. Inequalities
within healthcare-related datasets can impact the training
datasets of AI algorithms, potentially intensifying existing
biases and leading to discrimination issues. This can be
further compounded by the underrepresentation of certain
groups in the development phase, ultimately resulting in a
suboptimal DTx intervention system.
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Furthermore, this situation raises liability concerns,
posing the question of who ultimately holds responsibility
for patients’ health: the AI software or the prescribing phys-
ician of the DTx system. This adds complexity to the issue
of accountability.76

The trade-off between increased patient autonomy
and decreased direct interaction with the physician.
On the one hand, when utilized appropriately, these tech-
nologies can facilitate safe and effective care delivery by
empowering patients to manage their own health and
encouraging the efficient sharing of relevant health infor-
mation.74 On the other hand, there is a potential risk, to
some extent, that it may compromise the patient–physician
relationship. Although the integration of DTx enables a
continuous dialogue between clinicians and their patients,
there is a risk that excessive dependence on technology
may reduce the necessity for a direct relationship with the
physician.76

(c) Other challenges

Given the wide content and applications of DTx, it is
unlikely that there will be a one-size-fits-all approach for
DTx regulations and ethics. Building on the previously dis-
cussed findings, our research has identified challenges
beyond regulatory and ethics, including (1) the design of
the clinical trials and evidence generation methods in
DTx seeking regulatory approval6,78; (2) the limited evi-
dence and a lack of understanding of efficacy related to
the digital mode of delivery79,80; (3) adherence/compliance
with DTx products and engagement support by HCPs.78,79

Design of clinical trials and evidence-generation
methods in DTx seeking regulatory approval.
Randomized controlled trials (RCTs) remain a key
evidence-generation step for most DTx.6,78 However,
DTx differ from the ones for drugs and medical devices.
Indeed, DTx present peculiar characteristics that raise spe-
cific needs to be addressed during study design to assess
the risk-benefit profile: choice of control and metrics for
outcome measurement in relation to efficacy and safety,
must often be customized on a case-by-case basis.81 For
instance, digital placebo mechanisms and impacts remain
to be understood for effective DTx clinical trials (e.g.
beliefs about technology, and the feeling of being con-
nected to coaches or a therapist through using a DTx
app).78 To date, precise recommendations in the regulations
considering the required characteristics of clinical trials to
support DTx certification in Europe remain absent.81 A crit-
ical question is also raised due to AI technology integration
into DTx as if the regulator should limit its authorization to
market only the version of the algorithm that was submitted
or allow the integration of an algorithm that can learn and
adapt to new conditions.82

The limited evidence and a lack of understanding of
efficacy (measures and measurement processes)

related to the digital mode of delivery. The incremental
nature of the technological development of DTx makes
RCTs in some cases unsuitable to demonstrate efficacy.
Additionally, the sample bias risk in clinical studies
remains and the clinical findings may not be generalized
to patient groups other than those enrolled in the specific
clinical study (e.g. based on ethnicity, socioeconomic
status, and level of education).80 Finally, how DTx will
be evaluated against conventional therapeutics through
comparative effectiveness studies also has yet to be
explored.5

Adherence/compliance with DTx products and
engagement support by HCPs. While retention is one of
the most significant issues for any eHealth intervention
(e.g. health and wellness apps), it becomes crucial for
DTx products. DTx require the patient’s and/or caregiver’s
active involvement in the care pathway, gathering clinical
evidence and directly affecting the treatment
results.64,78,79 The literature highlights HCPs’ training and
level of confidence with technology as significant factors
in increasing patient adherence and effectiveness of DTx
products.68 However, currently, most healthcare stake-
holders do not fully leverage the role of HCPs in promoting
both access and patient adherence to DTx.68 The influence
of HCP organizations, such as medical associations, profes-
sional societies, or doctor networks, was considered to have
a potentially positive impact on this issue, given their exten-
sive reach, trust among HCPs, and influence on them.68

Other key solutions are to design DTx tools to increase
adherence through both product features and to embed
DTx treatment in the patient’s care pathway. Key consid-
erations on the patient’s side include optimizing for user-
friendliness, incorporating tailoring and personalization,
integrating gamification elements, utilizing reminders, and
ensuring patients comprehend the value of DTx for their
health. Lastly, it is crucial to establish convenient
methods aligned with existing practice operations and
workflows to enable HCPs to monitor the usage of DTx.

Due to the relatively recent emergence of DTx, there has
been limited research into approaches for introducing
technologically advanced DTx solutions to the market,
staying aligned with regulatory bodies for approvals and
reimbursements, and promoting the adoption and adherence
of DTx. Moreover, considering the therapeutic nature of
these digital interventions, there is a need for additional
research on the ethical implications specific to this field,
beyond the considerations for general digital health
products.

Figure 3 provides an overview of the main identified
challenges.

Discussion
The advent of DTx has promised to move healthcare to
another and more contemporaneous level. DTx offer
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potential solutions for treatment gaps, enhancing patient
engagement, and are a key tool for personalizing medicine
to an unprecedented level. However, the path to integrate
these digital solutions into healthcare systems is laden
with challenges that need to be addressed, including unco-
ordinated, non-specific and evolving regulations, lack of a
universally accepted definition, inadequate ad-hoc evidence
of clinical efficacy, and data protection concerns. Until
recently, research on the domain of DTx has focused on
several relevant aspects that need to be addressed to foster
the diffusion of this novel form of therapeutics. Studies
have attempted to conceptualize and define DTx,1,2,5,6

provide early evidence of the effectiveness of DTx treat-
ments in specific domains, thus investigating on their poten-
tial to evolve treatment models,5,7–9 and deep dived into the
technological enablers of these digital therapies.4,5,21

Moreover, literature has explored various types of challenges
surrounding the diffusion of DTx. Among these, regulatory
uncertainty, socio-ethical concerns, and several concerns
related to the effectiveness and acceptance of DTx by
patients and HPCs. Notwithstanding the several streams
of research that are focusing on DTx from these separate
perspectives, evidence from this review paper shows that
such concepts and challenges need to be examined and
addressed with a comprehensive approach. Therefore, our
review paper collects and organizes previous research
with specific vertical focuses and aims to introduce man-
agerial lenses to support the diffusion on DTx.

In particular this paper provides three main contribu-
tions. First, we provide a definition of DTx based on a

synthesis of diverse definitions. Second, we offer an exten-
sive discussion of new emerging technologies and their
integration in this field. Third, we present a comprehensive
overview of the challenges for DTx adoption. Table 3 pro-
vides an overview of the three main findings, their descrip-
tions, and the contributions to the literature compared to the
existing discourse on this topic.

First of all, one of the fundamental gaps in the discourse
on DTx is the lack of a universally accepted definition. This
is important not just from an academic standpoint, but also
as a crucial aspect for regulating, evaluating, and reimburs-
ing these products. Indeed, the DTx nature is not so
obvious: from a functional perspective, they are in many
instances similar to pharmaceuticals (with the active ingre-
dient being a digital solution instead of a chemical/biotech-
nological entity) but from a technological perspective, they
are generally embodied into medical devices. As a conse-
quence, the ambivalent nature of DTx is not fully under-
stood using the traditional categories of drugs and
medical devices, leading to a heterogeneous perception of
what they are. This lack of consensus can lead to confusion
among stakeholders, including patients, HCPs, regulators,
and payers. It is crucial that stakeholders, led by inter-
national health bodies, come together to establish a shared
understanding of what constitutes DTx, which should
reflect the dynamic nature of this emerging field and
cover all aspects from intended use to functionality and
software requirements.

Second, most of the technological discourse around DTx
focuses on mobile apps that enable new DTx. While this

Figure 3. Overview of the main challenges of DTx clustered in regulatory, socio-ethical, and other challenges.
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aspect remains crucial, integrating advanced technologies is
essential for developing new features. For instance, this
paper identifies the expanding role of AI in DTx products
and the use of VR to deliver DTx. These technologies
offer unique opportunities but also complicate the adoption
process of DTx. Indeed, the adoption of AI and VR intro-
duces new regulatory and socio-ethical issues. In particular,
AI-enabled DTx pose a challenge for regulatory bodies,
which must determine how to regulate algorithms that pri-
marily rely on learning from data and adaptation. While
their application is currently limited, tools like general-
purpose large language models (LLMs), medical AI
models (such as Med-Gemini), and generative AI systems
(GenAI) are attracting increasing attention in health-
care.83,84 Since ChatGPT’s introduction in late 2022,
GenAI has sparked both great enthusiasm and serious con-
cerns.85 To date, GenAI applications are mainly being eval-
uated for screening and diagnostics, such as predicting
disease outcomes and improving diagnostic accuracy.
GenAI also shows potential in care delivery processes
and analyzing data for personalized medicine. Interest for
the applicability of LLMs and GenAI is increasing also in
the DTx field, but in general application remains limited
and evidence of its use in health systems is lacking.
Future research is expected to explore AI long-term
impact, patient-centered outcomes, and scalability, as well
as its impact on the treatment decisions and delivery.86

As a result, discussions on regulating this field are expected
to intensify, together with reflections on AI integration in
DTx. Regarding VR, it is an essential technology to
monitor, especially with the emergence of the Metaverse.
While VR has not yet had a significant impact, it has the
potential to be widely adopted in the coming years. This
adoption could profoundly influence the field of DTx, cre-
ating new opportunities for innovation and patient care.

Third, this review identify a broad spectrum of chal-
lenges for DTx adoption in terms of regulatory, socio-
ethical, the design of evidence-generation mechanisms,
lack of understanding of efficacy, and patients’ adherence
and HCPs support. Primarily, regulatory issues pose signifi-
cant challenges to the development and adoption of DTx.
The regulatory landscape for DTx is currently fragmented
and evolving. In the EU, for instance, there is a lack of spe-
cific provisions for DTx, leading to an uncoordinated regu-
latory system. The closest regulation is the one on medical
devices, but DTx are not explicitly mentioned, and this has
slowed down most Member States’ adoption of ad-hoc
regulatory pathways for DTx. Contrastingly, the US FDA
has been more proactive, issuing guidance and even estab-
lishing the DHCoE to promote digital health innovation.
Germany, too, has established a pioneering model for
DTx regulation and reimbursement, which could serve as
a blueprint for other countries. Nonetheless, regulatory har-
monization across jurisdictions is required to facilitate the
global expansion of DTx and ensure that patients world-
wide can benefit from these innovative therapies.
Moreover, the utilization of DTx is linked to several socio-
ethical barriers among stakeholders, encompassing factors
such as infrastructure limitations, health inequalities and
bias, and liability issues. One of the significant concerns
is that efficient DTx implementation fundamentally requires
adequate health literacy and digital competency, such as the
ability to use digital devices and understand information.
Germany offers a relevant example. Despite establishing a
pioneering model for DTx regulation and reimbursement,
the prescription rate remains low. One possible reason is
that HCPs and patients are not yet ready for this paradigm
shift, in particular, due to patients having low health literacy
and low confidence in using digital information for health
decisions.87,88 Furthermore, the sensitive nature of health

Table 3. Overview of findings and contribution.

Finding Finding—overview Contribution

Definition of DTX Defining DTx and distinguishing it from other digitally
enabled medical applications.

Previous literature defined and distinguished DTx from
related fields, but lacked comprehensive discussion.
This review fills the gap by presenting diverse definitions
and discussing similarities and differences with other
digital health fields.

Technologic
enablers of DTx

Summarizing the DTx literature on enabling
technologies (e.g. mobile apps, AI, VR) and
presenting relevant clinical evidence.

Most DTx interventions used basic software in mobile apps,
limiting exploration of advanced technologies. This
review initiates discussion on integrating advanced
technologies like AI and VR into DTx from both
technological and ethical perspectives.

Challenges for
DTx adoption

Examining regulatory, ethical, and other challenges
hindering market adoption.

Previous literature addressed various challenges but
lacked a comprehensive approach. This review provides
a comprehensive overview of challenges to facilitate
informed discussions on adopting DTx solutions.
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data collected and processed by DTx raises significant data
protection and cybersecurity concerns. The potential for
data breaches and cyberattacks necessitates robust data pro-
tection regulations and cybersecurity measures specifically
tailored for DTx. Lastly, the absence of robust clinical evi-
dence demonstrating the efficacy and safety of DTx is a
further impediment to their adoption. The design of clinical
trials for DTx needs to be tailored to their unique character-
istics, with the choice of control and metrics for outcome
measurement often needing to be customized on a
case-by-case basis.

Overcoming these challenges will require a concerted
effort from all stakeholders. For example, international
health bodies could lead the charge in defining DTx and
coordinating regulatory approaches, while developers
could work closely with regulators to design suitable clin-
ical trials and robust data protection measures.
Meanwhile, HCPs could play a crucial role in promoting
patient adherence to DTx, thus generating the real-world
evidence needed to demonstrate their efficacy.

Limitations and future research
While this paper offers contributions to both academic
research and practical applications, it is important to recog-
nize its limitations. These limitations not only inform the
evaluation of the findings presented in the paper but also
pave the way for future research directions. The main lim-
itations are divided into two groups: methodological limita-
tions and uncovered areas of analysis.

First, from a methodological standpoint, as presented in
section “Methods,” this paper is based on the analysis of 74
articles from journals and clinical trial reports, 13 sources
from global authority releases, including DTA publications,
and 1 DTx company report to support our findings. The
selection process involved identifying relevant keywords
from previous studies,5,10 which guided our research.
While our analysis distinguishes itself from past research,
we invite future studies to extend this review by incorporat-
ing new keywords that may reveal additional insights.
Moreover, in the analysis of this paper, we adopted a
manual review process. However, future researchers could
implement more advanced clustering techniques, such as
those based on NLP, to enhance the analysis and eventually
identify additional findings and contributions.

Second, the paper identifies significant challenges for
DTx, notably regulatory hurdles and the lack of robust clin-
ical evidence. These challenges are particularly critical as
they impact the adoption and efficacy of DTx. By highlight-
ing these issues, this paper contributes to the academic dis-
course and opens new research avenues. Future research
should delve deeper into these challenges, focusing on strat-
egies to overcome regulatory barriers and enhance clinical
evidence. Addressing these gaps will be crucial for advan-
cing the field and ensuring the successful implementation of

DTx solutions. Finally, this paper does not address the eco-
nomic impact, whether positive or negative, of adopting
DTx. We acknowledge the importance of this aspect and
believe it is a crucial component that warrants detailed
examination. Future research should investigate the eco-
nomic implications of DTx adoption, considering factors
such as cost-effectiveness, potential healthcare savings,
and economic barriers to implementation. Understanding
the economic impact will provide a more comprehensive
view of DTx and support informed decision-making in
healthcare policies and practices.

Conclusion
While there are great examples of technologically advanced
DTx solutions emerging in the market, the road to wide-
spread adoption is still paved with obstacles. To synthesize
our findings and bridge the gap between DTx suppliers and
patients, we propose five recommendations: First, we advo-
cate for promoting a convergence of DTx definitions.
International health bodies should lead the process of estab-
lishing a universally accepted definition that encompasses
all aspects of these novel solutions, clarifying their hybrid
nature. Second, there is a need to harmonize regulatory
approaches. Regulatory bodies across different jurisdictions
should collaborate to standardize regulations applicable to
DTx, facilitating their global expansion and ensuring
worldwide patient access. Corresponding reimbursement
rules and models should also be considered. Third, we
suggest designing tailored clinical trials. DTx developers
should collaborate closely with regulators to develop custo-
mized methods for clinical trials that consider the unique
characteristics of DTx. This entails creating customized
controls and metrics for outcome measurement to accur-
ately assess efficacy and safety, consistent with future
DTx regulations. Fourthly, there is a crucial need to estab-
lish ad-hoc data protection and cybersecurity measures.
Given the sensitive nature of health data collected and pro-
cessed by DTx, developers must prioritize robust data pro-
tection and cybersecurity safeguards. Regulatory bodies
should provide clear guidelines and requirements in this
area. Finally, promoting HCPs engagement and patient
adoption and adherence is essential. HCPs should receive
training and encouragement to promote access to DTx
and encourage patient adoption and adherence. Their
active involvement can bolster patient confidence in DTx
and generate real-world evidence necessary to demonstrate
efficacy.
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CE Conformité Européenne
DHCoE Digital Health Center of Excellence
DiGAs Digital health applications
DiGAV DiGA Directory
DTA Digital Therapeutics Alliance
DTx Digital therapeutics
DVG Digital Healthcare Act
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FDA US Food and Drug Administration
GenAI Generative AI
HCPs Healthcare providers
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IPT Interpersonal psychotherapy
LLMs Large language models
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