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Review Article

Introduction

Diabetes can be considered a data management disease and a 
paradigm example of how the real-world acquisition of 
health and treatment data informs an integrated and personal-
ized chronic disease management.1 For both patients and dia-
betes care providers, it is a piece of normality already today 
to use continuously collected metabolic, treatment, and life-
style data in the process of joint decision-making on treat-
ment. Therefore, it is not surprising that digital health 
technologies (DHT)—including digital health applications 
(“apps”) proposed to support diabetes self-management—
are among those most commonly available.2 The vast range 
of apps in the diabetes field supports the adoption of lifestyle 
interventions for the prevention and management of diabe-
tes, the evaluation of blood glucose control quality, and the 
dosing of insulin.2

Most apps realize a “Software-as-a-Service” (SaaS) model 
with a mode of action and effect sizes that may differ from 
those of drugs and conventional medical products. Many apps 
are not well integrated into workflows of care provision. Since 
app developers (often startup companies) have little expertise 
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Background: Digital health applications (DiGA) supporting the management of diabetes are among the most commonly available 
digital health technologies. However, transparent quality assurance of DiGA and clinical proof of a positive healthcare effect 
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reimbursement of DiGA while proving a positive healthcare effect in parallel may expedite the adoption of DiGA in Germany 
and beyond. However, hurdles for a permanent prescription and reimbursement of DiGA are high and only one of 12 that 
have achieved this status specifically addresses people with diabetes. Conclusion: The DiGA fast track needs to be further 
enhanced to cope with remaining skepticism and contribute even more to a value-based diabetes care.
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in clinical research and the implementation of clinical trials is 
considered a time- and cost-intensive challenge, evidence of 
positive healthcare effects is often still pending. Accordingly, 
there is a shortage of quality-assured apps that can be reim-
bursed by healthcare insurance funds.3 Initiatives like the 
DiaDigital by the German Working Group for Diabetes 
Technology offered an evaluation of apps on a voluntary basis, 
involving healthcare providers and patients.3 However, the 
outcome did not confirm any added value compared to thera-
pies that are already prescribable.

On the Fast Track to Reimbursement: 
The German Directory of Digital 
Health Applications

The German Digital Healthcare Act (DVG) was enacted in 
2019 aiming at increasing the adoption in the German health-
care system of high-quality DHT from all over the world 
across all disease indications.4 The corresponding ordinance 
(DiGAV) established a fast track pathway for digital health 
applications (in German, DiGA) to be reimbursed by statu-
tory health insurances (“apps on prescription”).5 Curated by 
the German Federal Institute for Drugs and Medical Devices 
(BfArM), the fast track enables the prescription of DiGA to 
more than 73 million people insured under the German statu-
tory health insurance scheme.6

DiGA, which can enter the fast track, are class I or IIa 
medical devices for the treatment (not primary prevention) of 
a disease, which main functionalities are based on digital 
technology. They should be mainly aimed at patients and not 
the healthcare team, and they are expected to help patients to 
improve their disease management skills (Table 1).6 DiGA 
can be prescribed and are eligible for full reimbursement if 
listed either provisionally or permanently in the DiGA direc-
tory maintained by the BfArM.6 Although both provisionally 

and permanently listed DiGA must comply with the European 
Medical Device Regulation (EU MDR 2017/745) and meet 
high data protection, information security, and interoperabil-
ity standards, a permanent listing also requires the demon-
stration of scientifically proven evidence of a positive 
healthcare effect (Figure 1).7

As a prerequisite for a provisional admission into the 
directory of DiGA, the DiGA manufacturer presents a scien-
tific evaluation concept for a clinical trial that must be cre-
ated by an independent scientific institute and meet the 
BfArM’s quality requirements for demonstrating evidence of 
a positive healthcare effect. The ISO 14155 (good clinical 
practice)-compliant clinical trial should be carried out in the 
intended patient population and care settings and the DiGA 
must be compared against existing standards of care, non-
treatment, or to a DiGA already permanently listed.5 Within 
usually one year, a formal clinical study report should be 
submitted by the manufacturer to BfArM6 (Figure 1). The 
real-world experience gained during this timeframe can 
inform the further enhancement of the DiGA and the design 
of future clinical trials. BfArM grants a permanent listing of 
the DiGA in the directory if sufficient scientific evidence of 
a positive healthcare effect is demonstrated along the lines of 
patient-reported outcome measures as well as endpoints 
related to medical outcomes and healthcare experience.

Fast Track Experience so Far
Currently, as of August 9, 2022, only 12 out of 33 DiGA are 
permanently listed in the DiGA directory.8 Among the per-
manently listed, HelloBetter solely aims at diabetes treat-
ment and provides a 12-week online course for people with 
diabetes and depression, based on cognitive behavioral ther-
apy strategies.9 Only two other DiGA immediately targeting 
diabetes can be found within the 21 provisionally listed 
DiGA: The Esysta App & Portal and Vitadio. Esysta 

Table 1.  Classification of Positive Care Effects of DiGA the Proof of Which Is a Prerequisite for the Reimbursement of Costs by the 
Statutory Heath Insurers in Germany.

Positive care effects

Medical benefits Patient-relevant structure and procedure improvements

Improving health status More effective coordination of treatment procedures
Shortening the duration of the disease Closer alignment of treatments with guidelines and recognized standards
Prolongation of survival Improved treatment adherence
Improved quality of life Easier access to care
  Improved patient safety
  Better health literacy
  Patient sovereignty
  Better coping with illness-related everyday problems
  Reduction of therapy-related efforts and burdens for patients and their relatives

A special focus is on the patient-centering of the positive effects that must be demonstrated to the Federal Institute for Drugs and Medical Devices 
(BfArM) by the manufacturer. The workload of medical professionals or health or health economic indicators are not classified as patient-relevant 
endpoints in this context.6

Abbreviation: DiGA, Digital Health Applications.
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supports the management of people with diabetes on insulin 
therapy with an automatically kept diary that imports data 
from a smart insulin pen and a blood glucose meter. It also 
includes a web portal presenting continuously updated anal-
yses of the data and facilitates communication between the 
patient and the diabetes team.10 Vitadio uses a multi-modal 
learning therapy approach to support the self-management 
of people with type 2 diabetes including a personal advisor 
and a peer support group.11 There are two other provision-
ally listed DiGA tackling metabolic diseases: Oviva and 
Zanadio. Both provide behavioral therapy support of multi-
modal obesity therapy.12,13

The fact that only five DiGA targeting people with meta-
bolic conditions are listed indicates that the directory may 
not yet fully serve all relevant disease indications. At the 
same time, it should be noted that the hurdles for inclusion in 
the directory are high: Of the 89 applications submitted by 
August 2021, only four were rejected, but 42 were initially 
withdrawn by manufacturers due to data analysis problems, 
not enough evidence or unsuitable endpoints.14

Despite the high quality standards required by law, health-
care providers, health insurers, and manufacturers see room 
for improvement when it comes to the practical implementa-
tion of DiGA.15,16 BfArM evaluates DiGA mainly in the con-
text of the preexisting service portfolio rendered by healthcare 
providers accredited by the statutory health insurances.6 
Accordingly, the prescription of DiGA, the training of 
patients in its compliant usage, the informed evaluation of 
the health data created by the DiGA, their integration in ther-
apeutic decision-making, and required quality assurance pro-
cesses are not yet adequately remunerated. As a result, many 
physicians are skeptical about DiGAs and prescription rates 
are lower than planned. So far, DiGA offer hardly alterna-
tives that could replace existing therapy regimens. Most 
DiGA can be considered as complementary adjuncts to 
already established therapies. In practice, DiGA in diabetes 
care mainly complement the prescription of established 
drugs and diabetes technology. While automated insulin 
delivery systems have the potential to largely replace all 
open loop insulin therapy regimens,17 they are currently 

Figure 1.  The German fast-track procedure of a listing in the DiGA directory. Manufacturers apply for listing of their DiGA in the 
DiGA directory by submitting the package of required documents to the BfArM. In case all requirements including the demonstration of 
evidence of a positive healthcare effect are met, BfArM will grant a final listing of the DiGA in the DiGA directory within three months 
of receipt of the documents. In case all requirements are met, except from demonstration of evidence of a positive healthcare effect, 
BfArM can grant—also within a period of three months—a provisional listing of the DiGA in the DiGA directory. However, to receive 
a provisional listing, the manufacturer has to present a scientific evaluation concept including a clinical investigation plan prepared by 
an institution independent of the manufacturer. Manufacturers of provisionally listed devices need to provide evidence of a positive 
healthcare effect within a period of 12 months from the granting of the provisional listing. The timeframe can be extended once for 
another period of 12 months. Based on the trial outcomes documented in a clinical study report, BfArM evaluates the presented 
evidence of a positive healthcare effect within a period of three months. In the event of a positive evaluation result, BfArM approves 
the final listing of the DiGA in the DiGA directory. Through both the final and the provisional listing in the DiGA directory, the DiGA 
is covered by statutory health insurance nationwide and can be prescribed by any doctor or psychotherapist. Following the final listing 
in the DiGA directory, the manufacturer negotiates the amount of remuneration with the National Association of Statutory Health 
Insurance Funds (GKV-SV), which then replaces the previously applicable price set by the manufacturer. Abbreviations: DiGA, Digital 
health applications; BfArM, Federal Institute for Drugs and Medical Devices.



Schliess et al	 473

excluded from the DiGA pathway due to their high-risk class 
classification according to the MDR 2017/745.

On the side of health insurance companies, the main criti-
cism is that costs for DiGA are high—on average 400 euros 
per quartile—during the preliminary listing although prove 
of healthcare benefits are still pending.16 On December 15, 
2021, statutory health insurances (in German, GKV) and 
manufacturers’ associations have reached a compromise on 
pricing of DiGAs through arbitration.18 According to the 
agreement, dynamics in pricing, thresholds, and exceptions 
will be used to determine the price of a DiGA. The expecta-
tion is that the price range will be between 200 and 250 euros 
and the first validity date is expected to be August 1, 2022. 
Apart from that, the integration of DiGA into healthcare pro-
cesses orchestrated and monitored by healthcare profession-
als is not always ensured, leading to considerable dropout 
rates due to app fatigue or noncompliant use.15,19 From the 
point of view of DiGA manufacturers, (often startup compa-
nies) the preparation of the fast track application can be 
regarded as demanding and resource intensive. Conducting 
randomized controlled clinical trials (RCT) is considered a 
real challenge20: Performance of RCT is often hardly afford-
able and its outcomes do not always reflect effectiveness 
under conditions of real-world healthcare.21 It requires high 
disease-specific and operational experience in clinical 
research to establish a meaningful control group (checking 
also usage of a mock DiGA as a placebo) to ensure the 
assignment of trial outcomes as accurate as possible to the 
DiGA under evaluation.22 Although the performance of a 
RCT is not mandatory, it has been used by more than 90% of 
manufactures to evaluate a DiGA.23

Other Fast Track–Related Initiatives in 
Europe

The National Institute for Health and Care Excellence (NICE) 
in the UK has developed a fine-grained evidence standard 
framework for DHT that differs from the DiGA pathway.24 In 
the British framework, the risk-benefit ratio and the cost inten-
sity of an individual DHT are closely linked to the level of 
evidence required to demonstrate eligibility for reimburse-
ment. RCT conducted in a setting that is relevant to the U.K. 
health and social care system are considered best practice stan-
dard for the generation of high-quality evidence for effective-
ness. Moreover, the presentation of a health economic analysis 
suitable to inform the pricing is mandatory for manufacturers. 
For cost-intensive DHT, a cost-utility analysis is the standard. 
Higher costs usually need to be justified by a corresponding 
gain in quality-adjusted life years. The NICE framework does 
neither provide for a provisional phase to prove a positive 
healthcare effect with full reimbursement at the same time nor 
exclude higher classified DHT from evaluation. In addition, 
separate standards apply to DHT utilizing artificial intelli-
gence-powered adaptive algorithms.

Belgium has launched a platform (mHealthBELGIUM) 
for patients, healthcare professionals, and healthcare institu-
tions, which assigns mobile apps to three different levels of a 
validation pyramid.25 Apps are required to be compliant with 
the EU MDR2017/745 and the EU General Data Protection 
Regulation (level 1), to meet  all criteria regarding data 
authentication, security, and interoperability as demonstrated 
by an independently conducted risk assessment (level 2), and 
to prove a social-economic benefit (level 3). Only apps that 
have reached the third level are eligible for reimbursement. 
So far, 13 apps for people with diabetes are presented: nine at 
the first level, as well as four at the second level.26 On April 
18, moveUP—used to support rehabilitation of patients with 
knee or hip prosthesis—was the first app to reach the eligi-
bility for reimbursement (level 3).27

According to press releases, French President Emmanuel 
Macron has announced to largely replicate the German fast 
track model in France.28 To advance the internationalization 
of the fast track, pan-European public-private partnerships 
such as EIT Health are entitled to implement flagship proj-
ects involving multiple stakeholders to prove the effective 
usage of DiGA in different healthcare systems and inform 
the design of harmonized evaluation policies.29

Learnings and Future Prospects

The German fast track is an internationally well-recognized 
path as it gives manufacturers the opportunity to achieve eli-
gibility for reimbursement before a clinical trial can demon-
strate that their DiGA achieve positive healthcare effects. It 
can lead to a triple win for manufactures, patients, and the 
German healthcare system. On the side of manufactures, it 
can facilitate the launch of their DiGA in the German market 
but also in other markets in Europe and beyond. For patients 
and healthcare providers, the DiGA directory provides trans-
parency about quality-secured offers. At last but not least, the 
integration of global cutting-edge technologies in healthcare 
can speed up the implementation of a national e-health 
infrastructure.30

In order to resolve the still widespread skepticism about 
DiGA, it could be helpful to take into account the needs of 
health insurers, healthcare professionals, and patients in the 
decision-making. The adequate payment of healthcare pro-
fessionals for the provision of DiGA-related services that go 
beyond those previously agreed with the Statutory Health 
Insurance Fund will help to achieve a widely accepted and 
fully integrated usage of DiGA. Coupling pricing with the 
level of available evidence for a positive healthcare effect 
following the example of the NICE framework could help 
health insurers to manage their risk of financial misinvest-
ment. This could be achieved by using adaptive licensing 
models,31 or making performance-based managed entry 
agreements in the form of a patient-level payment-by-result 
or a population-level coverage basis.32



474	 Journal of Diabetes Science and Technology 18(2)

Combining the risk-based approach of the EU MDR 
2017/745 to clinical investigations with patient-reported out-
come measures and health economic impact could pave the 
way for a fair pricing of DiGA in value-based healthcare set-
tings.33 An immediate reimbursement of cost-intensive 
devices could be granted for well-defined patient groups as 
long as high-level evidence proof is obtained through the 
performance of rigorously designed pre-market RCT accom-
panied by strong cost-utility assessments. DiGA that initially 
have a lower level of medical and/or health economic evi-
dence would be entitled of a lower amount of reimburse-
ment. Inspired by the US Pre-cert model,34 continued 
post-market clinical follow-up activities including clinical 
investigations and the assessment of patient-reported out-
come measures could inform a value-based adjustment of 
reimbursement levels.

For people with diabetes, a further development of the 
German fast track toward the inclusion of higher classes of 
DHT such as Automated Insulin Delivery systems 17 or car-
diorespiratory health remote monitoring tools35,36 would be 
desirable. Rigorous RCT evaluating DHT have proven feasi-
ble when evaluating insulin dose optimization in youths with 
type 1 diabetes enabled by an automated artificial intelligence 
(AI)-based decision support system.37 This level of rigorous 
evaluation is suitable to resolve skepticism and to create trust 
among various stakeholders regarding AI-powered DHT in 
healthcare.

Accordingly, fast track requirements on the scientific 
evaluation concept and the clinical study report should adopt 
the current extension of the SPIRIT-AI38 and CONSORT-AI39 
guidelines regarding the use of DHT utilizing AI. Overall, an 
upgraded edition of the German DiGA pathway could 
advance flagship projects of integrated and personalized dia-
betes management as the recently proposed digital diabetes 
clinic.40 Further streamlining of the fast track application 
will help to prevent manufacturers from striving for less 
quality assured approaches to target patients outside the 
reimbursement market. In this way, the German fast track 
pathway would become a greater role model with regard to 
the implementation of national e-health infrastructures. In 
Germany and elsewhere, an accelerated availability of high-
quality DiGA and higher classified DHT can make a tremen-
dous contribution to the sustainability of healthcare, taking 
the challenge of demographic change with an increasing 
incidence of diabetes and a simultaneous shortage of health-
care professionals.
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