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Abstract

Background: Mental disorders are complex diseases that affect 28% (about 17.8 million people) of the adult population in
Germany annually. Since 2020, certain mobile health (mHealth) apps, so-called digital health applications (DiGA), are reimbursable
in the German statutory health insurance system. A total of 27 of the 56 currently available DiGA are approved for the treatment
of mental and behavioral diseases. An indicator of existing problems hindering the use of DiGA isthe rather hesitant prescribing
behavior.

Objective: This project aims to develop health policy recommendations for the optimal integration of DiGA into outpatient
psychotherapeutic care. The project is funded by the Innovation Fund of the Joint Federal Committee (grant 01V SF22029). The
current status quo of the use of DiGA will be analyzed. Furthermore, concepts for the integration of mHealth apps, as well as
their transfer into the care process will be investigated. In addition, barrierswill beidentified, and existing expectations of different
perspectives captured.

Methods: The project will be based on a mixed methods approach. A scoping review and a qualitative analysis of focus groups
and expert interviewswill be carried out. Additionally, an analysis of claimsdata of the statutory health insurance will be conducted.
This will be followed by awritten survey of insured persons and health care providers. Finally, health policy recommendations
will be derived in cooperation with stakehol ders.

Results: The scoping reviews and qualitative analyses have been completed, and the quantitative surveys are currently being
carried out. The target number of responsesin the survey of insured persons has already been achieved. Furthermore, the analysis
claims data of the statutory health insurance is currently being conducted.

Conclusions: Thereisaneed for research on how DiGA can be optimally integrated into the care process of patients with mental
disorders as evidence regarding the topic is limited and prescribing behavior low. Although the potential of DIGA in mental
health care has not yet fully unfolded, Germany serves asamodel for other countries regarding reimbursable mHealth apps. This
project aims to explore the potentials of DiGA and to describe the organizational, institutional, and procedural steps necessary
for them to best support mental health care.
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Introduction

Background

Every year, approximately 28% of the adult population in
Germany (approximately 17.8 million people) is affected by a
mental disorder. Their prevalence has increased in the recent
years[1]. Among these complex conditions, the most common
include anxiety disorders, mood disorders, and disordersrelating
to substance misuse [2]. For patients and their relatives, mental
illnesses cause significant personal and health-related burdens
[3]. Further, mental disorders can lead to major challenges for
society, such as prolonged sick leave. For example, Germany’s
largest statutory health insurance (SHI) company—Techniker
Krankenkasse (TK)—found that 20% of all absences at work
could be attributed to mental disorders in 2020, which is the
highest level since records began [4].

In Germany, a multifaceted support and health care system is
in place for people having from mental disorders. Thetreatment
costs are predominantly borne by SHI. Depending on theillness
and its burdens, easily accessible psychosocia interventions,
psychotherapeutic treatments and other types of therapy are
avalable to patients [5]. However, when it comes to the
psychotherapeutic treatment itself, issuesrelating to access and
interface problems can arise. Insured persons wanting to access
outpatient psychotherapy often have to contact various
psychotherapists before finding long-term therapy provisions.
Thisrequiresskillssuch as health literacy and self-management.
These skills can help individual s to make the necessary efforts.
Since not all potential patients have these competencies, some
groups are disadvantaged, and therefore, at risk of disease
progression up to achronic level [6].

Mobile health (mHealth) apps represent one possibility for
reducing problems associated with access and improving the
health care provision currently available [7]. In this paper,
smartphone apps, aswell as browser applications, are meant by
thisterm. They provide an easily accessible option for improving
access to treatment, especialy in the case of disordersthat are
often accompanied by stigmatization and shame, such asmental
disorders. Moreover, mHealth apps can be used to support
outpatient treatment and be integrated into relevant processes

8.

Since the Digital Act (Digitale-Versorgungs-Gesetz) in 2019,
health care providers in Germany have been able to prescribe
reimbursable digital health  applications  (Digitale
Gesundheitsanwendungen or DiGA in German) also known as
“apps on prescription.” In September 2020, the first DiGA was
approved for inclusion in the official DiGA directory of the
Federal Institute for Drugs and Medical Devices[9]. DiGA are
a digital-technology-based medical device (Medical Device
Regulation—Class|, Ilaor 11b) [10]. In principle, aDiGA may
be either anative app or adesktop or browser application. DiGA
can aso include other hardware such as virtual reality glasses.
These apps support the detection, monitoring, treatment, and
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alleviation of medical conditions but are not permitted for use
as primary prevention [10]. For mHeath apps for mental
disorders to be reimbursed by the SHI in Germany, they must
undergo an assessment process and prove a positive impact on
health care. This positiveimpact may be either amedical benefit
or apatient-relevant structural or procedural improvement [10].
The so-called “Fast Track Process’ is an initial admission
procedure for inclusion within the DiGA directory, which allows
them to be reimbursed by the SHI [10]. This process requires
potential DIGA to prove their positive health care impact
through comparative studies. As a minimum standard,
retrospective studies are required. However, in most cases,
randomized controlled trials are carried out in order to fulfill
this evidence requirement [10].

mHealth apps in general, and DiGA specifically, enable new
approaches to and methods of treatment, in which the patients
become independent actors with regard to the management of
their illnesses. These apps have the potential to enhance the
insured person’s ability to self-manage and reflect on their
illness, for example, by symptom recording and awareness
exercises [11]. In addition to allowing patients to proactively
influence their treatment, data, and information collected by
mHealth apps and DiGA can aso be used to optimize existing
treatment processes and reduce liai son issues between different
health care sectors potentially enhancing the quality of care
provided [12].

However, the use of DiGA is still relatively infrequent in
Germany. One projection hasrevealed that only 374,377 DiGA
codes had been generated by September 2023 [13]. Further, the
potential of DiGA is restricted by a high user dropout rate.
Studies observing people with chronic illnesses have estimated
dropout rates of up to 43% [14]. Barriers to fully using the
potential of mHealth appsinclude poor user-friendliness, patient
fears concerning i nsufficient contact with ahealth care provider,
and apps’ limited ability to be adapted to patients’ individual
needs [14].

Project Objective

The objective of the project “Realizing the Potential of Digital
Health Applications (DiGA) in Outpatient Mental Health Care
(DiGAPsy)" is to develop public hedth policy
recommendations—in terms of ablueprint—for optimizing the
incorporation of DiGA within mental health care. The project
is funded by the Innovation Fund of the German Federal Joint
Committee (grant 01V SF22029). One focus of the project will
be to combine the use of DiGA with traditional components of
outpatient (mental) health care. Thiswill include looking at the
potential of DiGA asastand-al one treatment—for example, for
mild mental disorders—as well as the potential of bridging
waiting times and the possibility of integrating DiGA within
the psychotherapeutic and psychiatric treatment process itself.
The project will also examine how and in which situations DiGA
can be used. Different options for the integration of mHealth
apps such as a substitute or a supplement to traditional forms
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of care will be analyzed. Ensuring an optimized incorporation
of DIGA within health care provision is essential. To achieve
this, it is necessary to mitigate existing provision deficits and
to prevent problemsrelating to unsuitable use of DiGA, aswell
as liaison issues. This research aims to promote both the
purposeful deployment of DiGA and a patient-centered approach
to the incorporation of DiGA within health care provision to
improve the quality of care.

Research Questions
This project will address the following research questions:

« What approaches to the incorporation of mHealth apps
within  menta hedth care exist nationdly and
internationally? What are the potential areasfor application
in terms of outpatient mental health care?

«  What arethe current barriers preventing DiGA from being
implemented and used by health care providers (the term
“hedth care providers’ refers to both physicians and
psychotherapists) and patients both in Germany and
internationally?

« How are DiGA currently used for the treatment of patients
with mental disorders? (Status quo)

+ Can key areas of application be identified? Who is
prescribing DiGA, what indications are DiGA
prescribed for, under which circumstances are they
prescribed, and for what type of patients?

+  What is the perspective of patients and health care
providers on the integration of DiGA within the
treatment process?

«  Withinwhich diagnostic and therapeutic treatments
are DIGA used and how often (number of
follow-up prescriptions)? (Prescription patterns)

«  For what purpose, at which stage of theillness, and
for how long are DiGA used by patients? (Use
patterns) Can specific patient journeys be
identified?

« Under what circumstances do patients use DiGA
without a prescription from their health care
provider?

« What are health care providers and patients' preferences
when it comes to the design, areas of application, and
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organizational structures of DiGA and what expectations

do both groups have in terms of the integration of these

apps within mental health care? What barriers prevent a

more extensiveincorporation of DiGA within mental health

care and at which points of the care provision process do
these barriers arise?

- What recommendations can be derived based on theresults
both for integrating DiGA within mental health care and
for ensuring good coordination between the DiGA and the
various health care providers?

»  Which adjustments are necessary in different care
settings to sustainably and economically redlize the
innovative potentials of DiGA for patientswith mental
disorders?

+ How can these viable recommendations be
institutionally and procedurally  implemented?
(Implementation)

Recommendations derived from answering these questions will
outline the organizational, institutional, and procedural steps
necessary to ensure that DiGA provide optimized support for
the treatment of patients with mental disorders. These
recommendations will determine how these apps can be used
in a manner that maximizes their potential effectiveness.

Methods

Overview

A mixed methods approach will be used based on three different
complementary and consecutive project stages. The mixture of
research methods enables to integrate al relevant perspectives
on the research topic into the project. Relevant approaches to
the integration of mHealth apps within mental health care will
be identified and the transferability to the German health care
system examined. In addition, current treatment practice, as
well asthe barriers preventing more extensive incorporation of
DiGA, will aso be assessed. Based on this information,
recommendations for optimizing the incorporation of DiGA
within mental health care will subsequently be derived with the
ultimate objective of improving the quality of care. Figure 1
illustrates the study design.
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Figure 1. Project overview—DiGAPsy.
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Project Stage 1

Overview

Project stage 1 will examine research questions 1 to 3 and is
divided into four modules. The results from project stage 1 will
function as a base for the analytical steps to be carried out in
project stages 2 and 3.

Module A: Scoping Review

The first module aims to identify national and international
evidence regarding (1) approaches to the integration of DiGA
and DiGA-equivalent mHealth apps within mental health care
and (2) the barriers that hinder the optimized incorporation of
these apps within outpatient care provision. The objectiveisto
identify best practice models and the relevant parameters for
the implementation of DiGA.

Therefore, a scoping review will be carried out [15] and for
compilation and reporting purposes, the PRISMA-ScR
(Preferred Reporting Items for Systematic reviews and
Meta-Analyses extension for Scoping Reviews) checklist will
beused [16]. Title and abstract screening, aswell asthefull-text
screening, will be carried out by two researchers (FP and SSolar)
independently of each other.

The identified approaches to the incorporation of DiGA within
mental health care will be used as a base for the subsequent
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development of a decision matrix. The results of the scoping
review will be published in a subject-related journal.

Module B: Analyzing Claims Data of the SHI

This module aims to analyze the prescription and use patterns,
as well as the current incorporation of DiGA treatment
pathways. Data for the analysis are based on SHI claims data
of the TK. The TK isthelargest German SHI interms of number
of insured persons, providing insurance to 11.2 million people

[17].

The analysis will include data of adult insured persons of 18
years or older who received an ICD-10-GM (German
Modification of the International Statistical Classification of
Diseases and Related Health Problems) F-diagnosis (mental
and behavioral disorders) and aDiGA in the category of mental
disordersduring theindex period. A matching analysisiscarried
out to compare patient journeys. For this purpose, a control
group consisting of people older than 18 years who have
received an |CD-10 (International Satistical Classification of
Diseases, Tenth Revision) F-diagnosis and no DiGA isincluded.

The index period will be from Q4 2020 to Q1 2022. The
observation period for the included persons will cover a total
of 2 years: 12 months prior to the DiGA and 12 months
subsequent to this. Figure 2 illustrates the planned procedure.
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Figure 2. Routine data collection - DiGAPsy.
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A descriptive and multivariate analysis of current key areas of
application, prescription, and use patterns, as well as patient
journeys, will be carried out, taking into consideration aspects
such as patient characteristics and use of other heath care
options. Furthermore, the patient journeys and patient
characteristics will be compared to those of non-DiGA users
identified by a matching approach.

Univariate and bivariate analyseswill be carried out. Depending
on the variable, frequencies, mean or median values will be
compared, alongside statistical significance testing. Subgroup
analyseswill aso be performed, for example, based on different
diagnosis indications.

Module C: Focus Groups and Expert I nterviews

The objective of this module is to answer research questions 1
(approaches, best practice, potential areas of application) and
2 (barriers), factoring in resultsfrom the scoping review (module
A).

To consider the perspective of psychotherapists and physicians,
as well as of patients (DiGA-using and non-DiGA-using), 8
focus groups of approximately 6 persons will be carried out.
Additionally, 12 semistructured interviews will be conducted
to incorporate other relevant perspectives, such as those of
medical associations, SHI companies, and DiGA developers.
To motivate individuals to participate, financial incentives will
be provided. A declaration of informed consent hasto be signed
by participants to ensure voluntary participation and
confidentiality.

Following Krueger and Casey [18], the focus groups and
interviews will be guided by a team of moderators. These will
be based on semistructured interview guides, which will allow
the integration of findings from the literature review (module
A) and provideflexihility to explore any additional aspectsthat
have not yet been specifically identified. The guides will be
adapted to the specific target groups, whilst also attempting to
ensure results demonstrate a certain level of comparability.

The focus groups and interviews will primarily take place via
a videoconferencing system. There will be a video recording,
which will be transcribed afterward. A qualitative content
analysis will then be carried out following Mayring and
Kuckartz using the software MAXQDA (VERBI GmbH)
[19,20].

https://www.researchprotocol s.org/2024/1/e56205

Module D: Development of a Decision Matrix

The objective of this module is to systematically summarize
the project resultsfrom module A (scoping review) and module
C (focus groups and interviews).

Module D will result in the establishment of a 2D decision
matrix for preparing the policy recommendations. Furthermore,
the matrix will enable best practice models to be examined in
the context of existing barriers both of which will have been
identified in modules A and C. Subsequently, the results from
the claims data analysis will be incorporated into the decision
matrix (module B).

Project Stage 2

Overview

Project stage 2 will implement modules E and F to address
research questions 2 to 4 (barriers, status quo, and expectations).
Theresultsfrom project stage 1, particularly the decision matrix
from module D, will be used for drafting the survey.

Module E: Patient and Health Care Provider Survey

Overview

Thismodulewill involve collecting primary datausing asurvey
guestionnaire. Thetarget groups for this survey will be patients
insured by TK who have mental disorders (group A) and health
care providers (group B). Both surveys will be carried out
anonymously. Respondents will be informed about the study
and the voluntariness of participation. For the written surveys,
samples of at least 201 respondents will be necessary to
determine statistically significant mean differenceswith apower
of 90% and a value of .05 for amoderate effect sizefor thefour
groups (groupsA1l, A2, B1, and B2). Accordingly, 2000 people
per group will be contacted.

Patient Survey (Group A)

Two patient groups will be analyzed. DiGA users will be
surveyed to collect information relating to the use and
incorporation of DiGA within health care provision from the
perspective of the patient. Additionally, nonusers will be
included to analyze potentia barriers. Both groups will be
recruited by the TK according to the inclusion and exclusion
criteria:
«  Group Al: adults who will have received reimbursement
for at least one DiGA for an ICD-10 F-diagnosis in Q1
2023.
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«  Group A2: adultswith arelevant ICD-10 F-diagnosis who
will have not received a DiGA reimbursement in 2022 or
2023.

Further inclusion and exclusion criteria will be defined by the
consortium based on the results already obtained by the project.

The insured persons will each receive a questionnaire adapted
to the specifics of their respective group (group Al or A2).
Participation will be possible by filling out the questionnaire
manually or digitally.

Health Care Provider Survey (Group B)

To achieve a comprehensive overview both of health care
provision and potential barriers, 2 groups of certified health
care providers authorized by the SHI will be recruited:

«  Group B1: psychotherapists and psychiatrists
«  Group B2: general practitioners

For this, a random sample of groups B1 and B2 that meet the
requirementswill be selected by an agency. The exact inclusion
and exclusion criteriawill be defined by the consortium based
on the results aready obtained by the project. The survey
questionnaires will be adapted according to the specifics of the
two different groups.

Questionnaire Development

The questionnaires will be developed based on the results of
project stage 1, module D. For this, current guidance and
recommendations will be taken into account [5,21].
Sociodemographic and socioeconomic factorswill be surveyed
toidentify any differences between patient groups or health care
providers.

I nterpretation

The survey will be designed to provide results on how DiGA
areincorporated within mental health care, theimpact of DiGA
use on the quality of health care provision, difficulties that
patients and health care providers encounter regarding the
incorporation of DiGA within patients’ specific treatment, as
well as respondents’ expectations. In addition, the survey will
record how DiGA impact mental health care—related liaison
issues between different health care sectors.

Module F: Summary of the Results

Upon completion of the second project stage, results will be
summarized. Thiswill involve integrating the results from the
survey and the finalized claims data analysis into the decision
matrix from project stage 1, module D. The barriers identified
during the scoping review, focus groups, and interviews will
be reviewed and verified for the German perspective using the
results of the surveys. The combined results from the extended
decision matrix will then be discussed with and approved by
the project consortium. The results will be included in a
scientific paper and be used as a basis for project stage 3.

Project Stage 3

Overview

Project stage 3 consists of 3 consecutive modules and pursues
the objective of answering research question 5 (health policy
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recommendations). It aims to derive a comprehensive strategy
based on the matrix of module F to improve the integration of
DiGA in outpatient mental health care.

Module G: Preparation of Preliminary Health Policy
Recommendations (Blueprint)

The objective of module G isto devel op actionable health policy
recommendations for optimizing the incorporation of DiGA
within mental health care. This will involve establishing
recommendations relating to legidation or sublegidative
regulations.

Module H: Stakeholder Workshop

The consistency and applicability of the conclusions reached
in module G will be examined during a critical discussion,
bringing together the perspectives of a variety of different
stakeholders, such as Medical Associations, the Association of
SHI Physicians, the Federal Institute for Drugs and Medical
Devices, and SHI companies. In terms of an expert workshop,
a maximum of 20 relevant stakeholders will discuss the
conclusions of the blueprint (module G) to find consent or argue
about substantiate dissent.

ModuleI: Finalizing the Blueprint

The blueprint will be adapted and finalized in accordance with
theresults of the workshop, producing acoherent and practically
applicable overall strategy to better incorporate DiGA into
outpatient mental health care, which can beimplemented within
the SHI system.

Ethical Considerations

The study received ethical approval from the Ethics Committee
of the Medical Faculty of the University of Duisburg-Essen on
April 2, 2024 (reference: 23-11209-BO). For the purpose of the
claims data analysis (module B), pseudonymized data will be
used, assuring that there is no possibility of participant
identification. Data protection and safety are ensured by a data
protection concept, which is approved by the Federal Social
Security Office. The approval allowsto analyze the SHI claims
data without additional informed consent. The data collected
in the focus groups and interviews (module C) is considered
pseudonymized because, after the transcription, all personal
data will be removed. Before participation, participants will
need to sign informed consent which allows the transcripts to
be stored and analyzed. The list of participants will be deleted
after conducting the focus groups. The audio recordings will
be deleted after transcription. Participantsin the survey (module
E) will be informed that their participation is voluntary and
anonymous and that they agree to participate by submitting the
survey. To take part in the workshop (module H), participants
will need to sign an informed consent. Participantswill receive
financial incentives for participating in the focus groups,
interviews, and workshops.

Results

This project will examine the incorporation of DiGA within
mental health care. It aims to improve the current integration
and use of DiGA. It will also identify the requirements for a
successful implementation of DiGA in the health care system.
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Thiswill be done by analyzing empirical datafrom avariety of
sources and including the perspectives of health care providers
and (potential) patients. This way, targeted, redistic, and
empirically based health policy recommendationsfor legidators
and self-governing bodies will be developed. These
recommendations shall support the development of an
appropriate and economical use of DiGA in menta health care.
Concepts for the integration of mHealth apps for mental
disorders will be derived and potential areas of application in
the care process will be defined. The project will examine the
status quo of how DiGA are used in outpatient psychotherapeutic
care (key areas of application, prescription patterns, use patterns,
and patient journeys). Further, conclusions will be drawn
concerning barriers that prevent a more extensive
implementation of DiGA. The circumstances under which health
care providersrecommend the use of DiGA and other facilitating
factorswill be analyzed. Expectations regarding format, content,
and usability will also be part of the study. Further, the
conditions under which patients are most likely to accept the
use of these apps as part of their psychotherapeutic treatment
will be analyzed. These recommendations for the deployment
of DIGA within mental health care will be presented in a
blueprint and thus be available to a professional readership (eg,
health care providers and other relevant stakeholder groups).
The knowledge obtained through this research project has the
potential to contribute to the improvement and adaptation of
health care based on patient’s needs. Asof November 2024, the
scoping review and qualitative analyses have been completed,
and the quantitative surveysare currently being carried out. The
target number of responsesin the survey of insured persons has
already been achieved. Furthermore, the analysis of claims data
for the SHI is currently being conducted.

Discussion

Principal Findings

Theaim of the project “DiGAPsy” isto optimizetheintegration
of DiGA in mental health care. At the end of the project, health
policy recommendationsfor an optimal integration of DiGA in
outpatient mental health care will be developed. A mixed
methods approach will be used, combining both qualitative and
guantitative methods.

The use of DiGA, reimbursed by the SHI, has been possible
since the end of 2020. Therefore, there is alimited amount of
evidence regarding the topic. Germany was the first country to
introduce reimbursable mHealth appsin the health care system
and thus serves as arole model for other countries considering
the implementation of DiGA-similar concepts. The innovative
character of DIGA limits the extent to which international
studies can be found. Existing international studies such as
surveys on preferences for mHealth apps have only analyzed
individual aspects of the issue, such as existing problems and
barriers related to the use of DiGA in genera [22]. Another
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aspect was analyzed in a study by Smail-Crevier et a [23],
where they showed that gender differences in opinions exist.
Their study showed that women were more likely than men to
use mHealth apps and seek health information digitally. Men
preferred programs with a high degree of gamification.

This study aims to optimize the integration of DiGA into
outpatient mental health care and fill research gaps. mHealth
apps for mental disorders—including DiGA—are burdened by
limiting factors and arange of barriers hindering their optimal
integration, which reducestheir usefulnessin health care[24,25].
As a result, mHealth apps and DiGA tend to fall short of
expectations and fail to fully unfold their potential. This is
particularly problematic in the German scope, as the financial
situation of the German health care system is worsening and
there is a shortage of skilled workers. Innovative approaches
are needed to improve the efficiency of the health care system.
The project presented here provides concrete, actionable
recommendations for a holistic and patient-centered use of
DiGA, which help to overcome existing obstacles. This will
help to improve the quality and efficiency of the health care
system.

Limitations

Limitations include that this study focuses on mHealth apps
that are reimbursabl e by the German statutory health care system
(DIGA). The framework of financing and digibility for
reimbursement of certified mHealth apps may be different in
other countries. Thus, the results of this study may not be
completely applicable to them. As there are different legal
frameworks, there may be aso other requirements for
reimbursable certified mHeath apps. For example, other
countries might have a different perspective on data protection
requirements. This could lead to the addition of blended care
features, which are currently not considered in the concept of
DiGA. Ancther limitation isthat the level of DiGA integration
within mental health careistill relatively low. Low prescription
numbers demonstrate hesitancy when it comes to prescribing
DiGA acrossall indications. Similarly, despite half of approved
DiGA being for mental disorders, the highest prescription rates
of DiGA can befound for obesity, back pain, and tinnitus [13].

Conclusions

The results of this study do not only aim to improve the
implementation of DiGA in outpatient mental health care in
Germany but may be also of international interest. Even if
different legal frameworks may limit the direct application of
the study resultsin other countries, they provide astarting point
for the design of blueprintsto facilitate the integration of similar
apps. Thus, the knowledge and research results can help
implement similar systems within their health care structures.
This helps to avoid mistakes and accelerate implementation.
France and Austria, for instance, consider rolling out mHealth
apps using a similar strategy [26].
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