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Abstract

Background Germany was the first country worldwide to offer mobile digital health applications (mHealth apps,
“DiGA") on prescription with full cost coverage by statutory health insurances. Especially statutory health insurances
criticize the current pricing and payment regulations in Germany due to “free and non-transparent” pricing in the first
year and lack of cost use evidence. The study consists of two parts: The first part evaluates interests of digital health
application providers and statutory health insurances in Germany to identify overlaps and divergences of interests.
The second part includes the development of a comprehensive pricing and payment taxonomy for reimbursable
mHealth apps in general.

Methods Both parts of the study used the input from 16 expert interviews with representatives of digital health
application providers and statutory health insurances in Germany. In part one the authors conducted a qualitative
content analysis and in part two they followed the taxonomy development process according to Nickerson et al.
(2013).

Results A value based care model is expected to bring the greatest benefit for patients while statutory health insur-
ances welcome the idea of usage based pricing. The final pricing and payment taxonomy consists of four design
and negotiation steps (price finding, payment prerequisites, payment modalities, composition of negotiation board).

Conclusions As healthcare resources are scarce and thus need to be optimally allocated, it is important to imple-
ment pricing and payment terms for reimbursable mHealth apps that result in the greatest benefit for patients. To
the best of the authors’knowledge, there has been no structured study yet that examines alternative pricing strate-
gies for reimbursable mHealth apps.The developed pricing and payment taxonomy for reimbursable mHealth apps
serves as planning and decision basis for developers, health policy makers and payers internationally.
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Fig. 1 Overview of the current price finding process for DiGAs in Germany. 1: "Sozialgesetzbuch" (German law with regulations for statutory health

insurances)

Background

Pricing decisions for mobile health (mHealth) applica-
tions (apps) are challenging due to varying cost structures
of mHealth apps and a rapid change in scale compared to
traditional healthcare technologies [1]. A study surveying
1.051 participants in Germany found that although the
general willingness to use mHealth apps is high, only 27%
of all respondents were willing to pay for mHealth apps
[2]. In the United States another study concluded that
77% of all participants use free mHealth apps and would
pay one dollar or less for additional unique functions and
features [3]. Thus, Germany was the first country world-
wide to allow prescription of certified mHealth apps by
physicians with cost coverage by statutory health insur-
ances (SHIs). These apps are called “Digitale Gesund-
heitsanwendungen” (DiGA) or in English “digital health
applications”. Existing research shows that DiGAs have
significant potential to facilitate patient access to health
care and are a valuable complement to existing thera-
pies [4—8]. The recently introduced Digital Health Care
Act (“Digitale-Versorgung-Gesetz”) in Germany aims
to promote the implementation of digital health appli-
cations [9]. To gain prescribing and reimbursement
status, DiGAs must undergo a comprehensive certifica-
tion process (see Fig. 1) and provide scientific evidence
of effectiveness through clinical trials and compliance
with general requirements (e.g., data protection, safety,
interoperability).

After being listed in the DiGA registry, DiGA providers
are free to set a price for the first year given a maximum
price limit per indication group [10]. Maximum price
limits as of September 2022 range from ~219 euros (90

day prescription) for diseases of the musculoskeletal sys-
tem to ~ 742 euro (90 day prescription) for diseases of the
nervous system [11]. After one year, the German statu-
tory health insurance association “GKV Spitzenverband”
(GKV-SV) and DiGA providers negotiate the price for
the app [12]. In the event of a disagreement, an arbitra-
tion board steps in. This arbitration board consists of an
impartial chairperson, two other impartial members and
two representatives of the GKV-SV and the association
of DiGA providers (§134 Abs. 3 SGB). Prior experiences
showed that the board must become increasingly active
to achieve consensus in the price negotiations [13]. The
GKV-SV criticize the free pricing regulation in the first
year, especially in case of provisionally accepted DiGAs
that lack final proof of the positive health care effect
through clinical trials [14].

To optimize current pricing regulations towards more
efficient and patient-centered care, current research
discusses mainly two alternative pricing strategies for
DiGAs. On the one hand, value based care pricing mod-
els consider the effectiveness of DiGAs where SHIs would
pay a certain amount depending on the positive reported
health effect of the app [15-18]. Patient questionnaires
are one possibility to operationalize value based care
pricing models because the effectiveness could be meas-
ured based on patients’ experiences with the app [19].
On the other hand, patient adherence is another con-
cept, where SHI would only reimburse DiGAs that are
actually used by patients, i.e. this pricing model should
avoid that SHIs pay for apps that are for example only
downloaded but never used [20]. Alternative and inter-
nationally common pricing strategies exist in the area
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of pharmaceuticals, e.g., external reference based pric-
ing models, where prices are derived based on similar
products on the market [21-23] or managed entry agree-
ment based pricing models which are based on individual
negotiations between payers and pharmaceutical compa-
nies [24].

To the best of our knowledge, there has been no sci-
entific research yet that assessed the different pricing
interests of both DiGA providers and SHIs and that has
structurally examined different potential alternative pric-
ing and payment terms for reimbursable mHealth apps.
In order to close this research gap and ensure a patient-
centric care and fair allocation of resources, we aim to
answer the following research questions:

Q1: What are the different pricing interests and over-
laps of interest of DiGA providers and SHIs in Germany?

Q2: What is a suitable taxonomy to describe pricing
and payment terms for reimbursable mHealth apps?

Methods

The goals of this paper were to develop an internation-
ally applicable taxonomy of pricing and payment terms
for reimbursable mHealth apps, to derive advantages and
disadvantages of selected pricing models and to identify
overlaps of interest in terms of pricing between DiGA
providers and SHIs. To fulfill these goals, we pursued a
twofold research approach: On the one hand, we followed
the taxonomy development process according to Nicker-
son et al. [25] in order to derive a pricing and payment
taxonomy for reimbursable mHealth apps. We conducted
a scoping review, held interdisciplinary scientist panels
and performed expert interviews with representatives
of both SHIs and DiGA providers in Germany which
all served as underlying data for the taxonomy develop-
ment process. On the other hand, we used insights from
the expert interviews with SHIs and DiGA providers to
identify perceived challenges and opportunities of the
existing pricing model, to discuss opposing opinions
on alternative pricing strategies and to derive common
interests between SHIs and DiGA providers.

Expert interviews

All interviews were conducted based on a pre-devel-
oped semi-structured interview guideline consisting
of open and semi-quantitative questions structured in
four interview sections: a) Introduction and discus-
sion of challenges and opportunities of DiGA pricing
regulations b) Discussion of alternative pricing mod-
els ¢) Evaluation of alternative pricing models d) Fur-
ther ideas and forecast of general DiGA development.
After approval by the Ethics Committee, the interview
guideline was prototyped and minorly adjusted in
terms of structure (see Additional file 1 for complete
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final interview guideline). We conducted 16 expert
interviews in two focus groups, one consisting of rep-
resentatives of DiGA providers and the second con-
sisting of representatives of SHIs. The interviews per
focus group were split equally and hold between May
and September 2022, lasting from 30 to 90 min. We
identified the 30 largest SHIs in Germany by number of
insured persons and all DiGA providers that were per-
manently or provisionally listed in the DiGA registry
as of 15.03.2022 (official start date of the research after
positive ethics approval has been received). Potential
organizations were contacted by email, phone and/or
the platform LinkedIn. Since the response rate of DiGA
providers was too low to reach the desired sample size,
we also included mHealth app providers that are in the
process of being listed in the DiGA registry as well as
a federal SHI association that were recommended in a
snow-ball like principle by other experts in the DiGA
providers’ expert group. We interviewed 1 permanently
included DiGA provider, 2 provisionally listed DiGA
providers and 5 potential DiGA providers that are cur-
rently in the process of being listed.

All interviews were conducted virtually and transcribed
according to the transcription system of Dresing and Pehl
[26] using the transcription software Trint. We system-
atically analyzed the interview material according to the
content-structuring qualitative content analysis of Kuck-
artz [27] using the software MAXQDA2022. We ran two
coding cycles to synthesize the large amount of data to
key patterns, the first coding category was derived from
our interview guideline (deductive approach), which we
further refined in the second coding cycle by incorporat-
ing the findings from the interviews (inductive approach).
The consolidated criteria for reporting qualitative studies
(COREQ) according to Tong et al. [28] can be found in
Additional file 2.

The interviews also contained a semi-quantitative part
to examine selected pricing models given pre-defined
evaluation criteria. This analysis was conducted in
Microsoft Excel and Power BI based on the evaluations
in the interviews. One representative of the DiGA pro-
viders focus group did not participate in this survey;, i.e.
we had overall 7 respondents of the DiGA providers’ and
8 respondents of the SHIs” focus group. To test for sig-
nificance of our results, we conducted a Mann—Whitney-
U-Test, which is used especially for small samples to test
whether the central tendencies of two independent sam-
ples are different. For each pricing model and evaluation
criteria, we tested whether the average opinion of the
DiGA providers’ expert group is significantly different to
the average opinion of the SHIs’ expert group at a signifi-
cance level of 5%.
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« Definition of meta-characteristics
» Definition of ending conditions
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« Input: Pricing strategy literature
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2nd iteration: Empirical-to-conceptual
« Input: Taxonomy from 1st iteration, interdisciplinary expert panel
* Output: Taxonomy with 7 sub-categories with description

3rd iteration: Empirical-to-conceptual
» Input: Taxonomy from 2nd iteration, expert interviews
» Output: Taxonomy with 4 upper categories and 14 sub-categories

* Output: Evaluated taxonomy

4th iteration: Empirical-to-conceptual
» Input: Taxonomy from 3rd iteration, interdisciplinary expert panel

Fig. 2 Taxonomy development process

Taxonomy development
We followed the taxonomy development model accord-
ing to Nickerson et al. [25]. The taxonomy development
process combines a deductive (“conceptualization”) with
an inductive (“empiricism”) approach such that both
strategies can be used in an iterative manner to develop a
“useful taxonomy with mutually exclusive and collectively
exhaustive characteristics” [25]. Literature describes
this approach also as abductive, i.e. developing theoreti-
cal insights from data using an added element of human
thinking [29]. The approach is consistent with the “gen-
erate/test cycle” in the design science research described
by Hevner et al. [30], where so called artefact design is
explained as a continuous search process.

First, we defined meta characteristics that “serve as the
basis for the choice of characteristics in the taxonomy”
[25]. Since we expect our taxonomy to be used by deci-
sion makers and practitioners with respect to the design
of mHealth app pricing guidelines, we defined the under-
lying meta characteristic as dimensions that are relevant
for the design and negotiation of mHealth pricing and
payment terms. Each dimension and characteristic of
our pricing and payment taxonomy for reimbursable
mHealth apps must rely to this principle, which helped

us to identify and structure relevant dimensions. Sec-
ond, we selected six subjective and four objective ending
conditions of the ones suggested by Nickerson et al. [25].
Overall, we ran four iterations to develop our pricing and
payment taxonomy for reimbursable mHealth apps. Fig-
ure 2 summarizes our methodological approach.

1st iteration (conceptual-to-empirical)

Our first iteration was conceptual-to-empirical where
we conducted a structured scoping review [31] to iden-
tify already existing concepts with regards to pricing,
payment and reimbursement applied for mHealth apps
or pharmaceuticals in literature. Figure 3 shows the
flow diagram for the selection of sources of evidence
using an extension for scoping reviews of the preferred
reporting items for systematic reviews and meta-anal-
yses (PRISMA-ScR) [32]. To be included in the scoping
review, articles must be listed in the ‘PubMed’ database
and published between 01.03.2017 and 28.02.2022.
The article must be in English or German language and
must include an abstract. The article types “clinical tri-
als” and “randomized controlled trials” were excluded
from the analysis since their main focus lies on the proof
of effectiveness and security of new treatment options
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Fig. 3 Scoping review in accordance with PRISMA-ScR. 1: PubMed keyword search based on keywords in abstract or title: (“pricing strategies”
OR "pricing strategy” OR “pricing” OR “reimbursement” OR “payment”) AND (“mHealth apps” OR "DiGA" OR “digital health applications”

OR“pharmaceuticals”)

rather than suggestions for pricing and reimbursement
schemes.

Abstract and full-text assessment was then conducted
to filter those articles that incorporated pricing strate-
gies. 32 research articles met our inclusion criteria and
were used as basis to derive seven pricing strategies for
mHealth apps based on existing concepts. Those pricing
strategies served as input for our next iteration cycle.

2nd iteration (empirical-to-conceptual)

The next iteration was empirical-to-conceptual by hold-
ing an interdisciplinary scientist panel consisting of
physicians, economists, computer scientists and health
insurance experts who systematically evaluated the
results of the scoping review and checked whether there
are other pricing models that were not mentioned in the
literature search. The scientist panel added one pricing
model which they named user experience based pricing
model, where the price of a mHealth app would depend
on a user rating with respect to user experience. This
scientist panel also designed the semi-structured inter-
view guideline as basis for the already mentioned expert
interviews.

3rd iteration (empirical-to-conceptual)

We used our expert interviews of DiGA providers and
SHIs to further refine our mHealth app pricing and pay-
ment taxonomy. We added four overarching design and
negotiation steps and seven design choices based on the
opinions and ideas of our experts.

4th iteration (empirical-to-conceptual)

To empirically evaluate the mHealth app pricing and pay-
ment taxonomy, we held the interdisciplinary scientist
panel from the 2nd iteration again to discuss the revised
mHealth app pricing and payment taxonomy including
all newly added elements. One author served as modera-
tor. Throughout this scientist panel discussion, we evalu-
ated all design and negotiation steps and design choices
and only fine-adjusted descriptions. At the end of this
iteration cycle, both our objective and subjective ending
condition were met: The mHealth app pricing and pay-
ment taxonomy was “concise’;, “robust’, “comprehensive’,
“extendible” and “explanatory” (subjective ending condi-
tions, [25]). Regarding the objective ending conditions,
no category was merged with any other category or split
into multiple categories, there is at least one sub-category
per category, no new categories or sub-categories were
added, every category and sub-category is unique and
not repeated (objective ending conditions, derived from
(25]).

After the 4th iteration of our taxonomy development
process, we came up with our taxonomy for the design
and negotiation of reimbursable mHealth app pricing and
payment decisions.

Results

Expert interviews

Perceived opportunities and challenges of the DiGA
implementation in Germany

By coding our expert interview material, we found that
experts of both groups (3/8 DiGA providers, 4/8 SHIs)
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highlight the existence of the legal framework of fully
covered mHealth solutions in Germany positively and
think that it fosters digitalization of the German health
system. 3/8 SHIs mention the establishment of a digi-
tal and automatic reimbursement process positively, i.e.
invoices no longer have to be submitted in paper form.
Whereas DiGA providers emphasize the existence of
the fast-track-procedure and in particular the possibil-
ity of free pricing in the first year (3/8 DiGA providers),
one SHI rates the recent implementation of maximum
price limits per indication positively. Besides the pricing
topic, we found that DiGA providers value the exchange
with the German Federal Institute for Drugs and Medi-
cal Devices (“Bundesamt fiir Arzneimittel und Mediz-
inprodukte” (BfArM)) due to helpful suggestions for
improvement and a profound review of the DiGA in
development.

When looking at the key challenges, DiGA providers
see regulatory requirements as a major hurdle resulting
from increasing and changing requirements or the inter-
pretation of those. Experts from both groups had nega-
tive experiences with arbitration hearings if there was no
price agreement in the negotiations. For example some
reported that they either had the feeling that the outcome
was dependent on their counterparts, that there was no
will to reach an agreement or that discussions seemed to
be political.

SHis perceive DiGAs as too expensive and scientific evidence
not reliable

The coding of the expert interviews revealed that espe-
cially SHIs see the general pricing conventions criti-
cal, for example when prices have doubled or tripled,
although those apps have been previously offered under
individual contracts between DiGA providers and SHIs
(so-called “selective contracts” in the German health sys-
tem) or if DiGAs are not actually used by patients. SHI
expert 8 emphasized “I think it is always important to
understand that it is not the money of the health insur-
ance company, it's the money of the general public in
Germany” SHI expert 3 perceive DiGA prices as “arbi-
trary” and SHI expert 7 calls them “outrageous” and
“subsidies for DiGA providers” SHIs also criticize the
current regulatory framework regarding necessary evi-
dence for being listed in the DiGA registry. Especially the
fact that DiGAs that are provisionally listed in the DiGA
registry still lack the final scientific proof of evidence but
are refundable to a self-selected price (considering the
maximum price regulation) was one major pain point. In
the case of currently permanently included DiGAs, SHI
experts questioned the robustness of studies, e.g., the
sample sizes, the study design and the outcome measure-
ment (in line with [33]).
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DiGA providers criticize the cost orientation of the German
healthcare system

On the other side, DiGA providers criticize the strong
cost orientation of the German healthcare system (“This
is pure ownership thinking, pure political thinking, eco-
nomic-political thinking and does not have anything to
do with improving care for patients or innovating the
German healthcare system—this is not in the interest
of SHIs” — DiGA provider expert 1). Hence, some DiGA
providers hypothesize that SHIs do not promote DiGAs
due to high perceived cost for the healthcare system.

SHIs’ and DiGA providers’ perspective on alternative pricing
strategies

To overcome the described challenges with respect to
DiGA pricing, we structurally examined seven alternative
pricing strategies in our expert interviews. Those were
a cost based, a reference based, an external reference
based, a value based care, a usage based, a user experi-
ence based and a managed entry agreement based pric-
ing model. A detailed definition, overview of mentioned
advantages and disadvantages of suggested pricing mod-
els is illustrated in Table 1. The results of the semi-quan-
titative evaluation can be found in Fig. 4.

When asking each expert in the interviews for their
top 3 pricing model, we found that the value based care
pricing model and usage based pricing models were men-
tioned most by all experts.

o Value based care pricing model: The value based pric-
ing model is considered as the fairest risk sharing
model by both SHIs and DIGA providers because it
incentivizes positive health outcomes or structural
health system improvements. All experts agreed
that a value based care pricing model would cause
the “right” incentives for DiGA providers since this
model motivates DiGA providers to maximize the
medical outcome of the app. This is also reflected in
the evaluation criteria “use for DiGA provider” and
“use for SHIs” since both expert groups see a high use
for themselves. Interestingly, SHIs think on average
that the use of the pricing model for DiGA providers
is low to medium (note that the difference in opinions
is not significant according to the conducted Mann—
Whitney-U-Test). In addition to this, the value based
care pricing model is seen as the most sustainable
one. Nevertheless, this pricing model comes with
one downside: Experts of both groups saw difficulties
and high bureaucratic efforts in operationalizing this
pricing model, e.g., how to quantify and measure the
effectiveness of a DiGA in a given period and who
is responsible for the measurement. (“The optimum
would be to have a double evaluation — one from the
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Fig. 4 Pricing model evaluations by SHI and DiGA provider experts in 2nd iteration of taxonomy development
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patient and one from the physician”—DiGA provider
expert 7).

o Usage based pricing model: SHIs consider the usage
based pricing model to be the most important since
this pricing model would guarantee that SHIs only
pay for DiGAs which are used on a regular basis by
patients. SHI experts reported that past analysis
have shown that a considerable number of activation
codes were not redeemed or that users have signed
up once and then only used the app a few times or
never. Consequently, both expert groups agree that
the use of this pricing model for SHIs is on average
between high and very high. Experts of both groups
also critically discussed the concrete operationaliza-
tion of this model, considering whether a minimum
required use time (e.g., 30 min per day spent on the
application) or usage staggering levels (e.g., payment
after download, after log-in, after a pre-defined num-
ber of usages etc.) should be implemented. DiGA
provider expert 8 stated that “if SHIs find finally their
peace of mind by implementing usage based pay-
ment, we can live with it”

o Cost based pricing model: DIGA providers estimate
the greatest use for themselves when having the cost
based pricing model due to low implementation
efforts and full security concerning development cost
coverage. Interestingly, SHIs see rather low use for
DiGA providers (difference is significant, p=0.0282).
SHI expert 4 states that “The risk of this pricing
model is that DiGA providers could drive up devel-
opment cost to later justify high app prices”

o Reference based pricing model: Both expert groups
categorize the reference based pricing model as less
important and more as transitional pricing model in
the initial phase due to the difficulty to compare dif-
ferent DiGAs within one indication group.

o External reference based pricing model: The exter-
nal reference based pricing model is classified as less
important by our experts and less balanced in terms
of desired and undesired effects. Both expert groups
evaluate the external reference based pricing model
lowest in terms of fair risk sharing due to external
dependencies that are beyond the own sphere of
influence. DiGA providers think this pricing model
is of rather high use for SHIs while SHIs themselves
see rather low use in it (difference is significant,
p=0.0098).

+ User experience based pricing model: It is striking
that especially the user experience based pricing
model is estimated as rather unbalanced in terms
of desired and undesired effects by both experts
groups. Experts stated that they see a risk of manipu-
lating this pricing model for example by giving fake
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reviews. DiGA providers could for example be incen-
tivized to design a user-friendly app that is fun to use
but has no medical effectiveness (“I understand the
concern of payers and their aversion that they say, we
do not want to pay for app icons on smartphones”—
DiGA provider expert 1). Overall, user experience
based pricing model are classified as less important
by our experts and SHIs evaluate the user experience
based pricing model as the least financial sustainable
model.

o Managed entry agreement based pricing model:
SHIs find the managed entry agreement based pric-
ing model (p=0.0428) significantly more important
than DiGA providers. DiGA providers emphasize the
great implementation effort and describe this pricing
model as a step back compared to the current pricing
model.

Among all evaluation criteria, there is the highest num-
ber of significant differences for the perceived fairness of
risk sharing, i.e. for the external reference based pricing
model, usage based pricing model and managed entry
agreement based pricing model perceived fairness of risk
sharing is significantly valued differently by both expert
groups.

Requirements for future DiGA pricing models

Another finding of the expert interviews were general
requirements that should be incorporated in the design
of future pricing models. First, we found that the DiGA
pricing model should be embedded in the overall patient
care including physician therapy support. Physicians
prescribe a DiGA for a special indication and should
also monitor and support patients while using them,
where a DiGA pricing model could also create incen-
tives for (apart of the current billing figures for prescrib-
ing a DiGA) according to the expert opinions. Second,
the DiGA pricing model should be dynamic and able to
quickly adapt to changing market, technological or regu-
latory requirements. One DiGA provider also stated that
the DiGA pricing model should enable innovation and
hence offer “necessary freedom (DiGA provider expert
8)” for further technical development of the app. Third,
we found that it is essential to create systemic conditions
to enable the implementation of innovative pricing mod-
els, e.g. operationalization mechanisms for value based
care pricing models.

Results of taxonomy development: The developed pricing
and payment taxonomy for reimbursable mHealth apps
After the 4th iteration of our taxonomy development pro-
cess, we came up with a revised taxonomy for the design
and negotiation of reimbursable mHealth app pricing
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and payment decisions. We introduced overarching
design and negotiation steps, added dimensions and fine-
adjusted descriptions. As we found in our expert inter-
views, that most of the experts favor a combination of the
different pricing models, we renamed the term “pricing
model” in “design choices’, indicating that a combination
of several factors is possible.

We introduced an additional level of detail to cat-
egorize different pricing models (“Steps/elements of
mHealth pricing and payment terms”). We differentiated
our final pricing and payment taxonomy for reimburs-
able mHealth apps in 4 steps/elements: The first category
“price finding” lists design choices that can determine the
actual price height of a reimbursable mHealth app. The
second category “payment prerequisites” lists various
conditions that could determine under which circum-
stances payers actually pay for a reimbursable mHealth
app (e.g., usage time, app effectiveness, etc.). “Payment
modalities” describe the different accounting options for
a reimbursable mHealth app indicating whether payers
reimburse mHealth app developers per single patient or
per fixed negotiated amount independent of the actual
number of patients using the app. The fourth category
“Negotiation board” specifies the actual stakeholder
negotiating the above mentioned dimensions.

The suggested pricing and payment taxonomy for reim-
bursable mHealth apps can be found in Table 2.

Discussion

Lack of cost use effectiveness analysis for DiGAs

The perceived high DiGA prices from the perspec-
tive of SHIs identified in our expert interviews are
widely discussed in Germany at the time of writing.
On average, the DiGA prices are about 400 euros for
90 days, ranging from 119 euro for a one-time license
and 952 for 90 days in the first year (as of 30.09.2022).
From the perspective of SHIs those prices are “arbi-
trarily set” and bear little relation to the reimburse-
ment of conventional medical care. In addition, prices
must not be disproportionate to the positive medical
effect achieved or with comparable applications in the
free market [11, 34]. Representatives of SHIs there-
fore claim that economic efficiency of DiGAs should
be examined as one part of the admission procedure
[34]. In the general context of health care evaluation
this idea is also supported by Garrison et. al [35] sug-
gesting that reimbursement decisions should be built
on incremental costs and benefits of health care tech-
nologies provided in a cost effectiveness analysis. In the
context of pharmaceuticals, cost effectiveness analysis
are discussed as part of a broader multi criteria deci-
sion analysis (MDCA) to improve decision making
within pricing and reimbursement processes [36, 37].
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MCDA analysis can be either used as a hard decision
factor for reimbursement if a specific threshold value is
met or as supportive method to guide the final reim-
bursement decision [37]. Overall, the goal should be to
“get the right (effective and cost effective) care to the
right patients in the right setting at the right time” at an
affordable price [38].

Mutual understanding and transparency as basis

for the price building process

Among all evaluation criteria, we found the highest num-
ber of significant difference in perceived fairness of risk
sharing. We argue that it is especially difficult to find pric-
ing and payment terms that are perceived as “fair” for all
involved parties. Experts from our SHIs’ group explained
that it is essential that the DiGA pricing and payment
model enables innovation (“We must ensure that the
pricing model does not kill innovation”—SHI expert 5).
DiGA providers are faced with newly introduced maxi-
mum price limits and significant price reductions of 50
percent on average [14] after the price negotiations. We
hypothesize that this price risk — in addition to the sales
volume risk —could discourage DiGA providers from pur-
suing the official DiGA admission process and encourage
selective contracting. Selective contracts are individual
contracts between one or more SHIs, service provid-
ers and insurees in which services outside the scope of
standard care can be agreed upon. This hesitation atti-
tude is in line with existing work, stating that potential
DiGA providers wait for first results of price negotia-
tions and the associated market penetration opportuni-
ties before introducing further products in the DiGA fast
track procedure [39]. Expert interviews revealed SHIs’
assumptions that DiGA providers deliberately choose
their prices high in the first year in order to have a better
negotiating position afterwards. Nevertheless, Gref3 et.
al [40] found no evidence that DiGA providers have con-
tinuously increased their market prices to improve their
negotiation position.

Comparison to established price mechanisms

in the German healthcare system

The pricing and reimbursement model for DiGA in
Germany represents an innovation within the German
healthcare system. Traditionally, healthcare services in
Germany have been reimbursed through the following
established mechanisms: Predominant in the outpatient
sector, SHI reimburse a defined amount of money for
each individual service being performed, e.g. for con-
sultations or tests. Prices for those services are negoti-
ated by a national evaluation committee and listed in
the uniform evaluation standard for medical services in
Germany (“Einheitliche Bewertungsmafistab (EBM)”)
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Table 2 Taxonomy for the design and negotiation of pricing and payment terms of reimbursable mHealth apps

Steps/elements of mHealth Design choices
pricing and payment terms

Description

Price finding Cost based pricing model (with/without

profit markup)
Indication group based pricing model

External reference based pricing model

Analog-equivalent based pricing model

Payment prerequisites Value based care: Real-world-evidence

Value based care: Scientific evidence

Usage based

User experience based

Payment modalities Per prescribed unit

Per prescribed unit with capping

Per prescribed unit with volume discount

Fixed price

Negotiation board Representation board of payers

Individual health insurance company

The price of a mHealth app is based on the individual development
and operating costs of the app, plus a possible profit markup for the devel-
oper.

Average prices are set per indication group and applied equally to all
mHealth apps in the respective indication group, regardless of the actual
functional scope or scientific evidence of the app.

A national, EU-wide or international benchmark (comparison) price
is derived based on a comparative mHealth app already existing in the mar-
ket that is similar in terms of functional scope and therapy effectivity.

The cost of a comparable therapy is used for setting the price

for the mHealth app, e.g., the costs of physical therapy sessions are used
as proxies for pricing the mHealth app that could replace the physical
therapy.

The payment depends on the actual realized and measured medical benefit
for the patient or procedural and structural improvements. Different levels
of reimbursement can be triggered by different target achievement levels
per patient or age-group.

The payment depends on treatment success for the patient or positive
procedural and structural improvements demonstrated in the clinical trial
study. Different levels of reimbursement can be defined by different target
achievement levels per patient or age-group.

The payment is based on the patient’s usage time and/or usage frequency
of the mHealth app. Different levels of reimbursement can be triggered

by pre-defined threshold values (e.g., x times per month) or usage condi-
tions (e.g., differentiation whether app has been downloaded, patient

has registered, patient has a follow-up prescription).

The payment is based on the average patient ratings in terms of the user
experience of the mHealth app. Different levels of reimbursement can be
triggered by pre-defined user experience scores (e.g,, star ratings in app
stores).

Payers pay the negotiated price for the prescribed mHealth app per patient
individually once the payment prerequisites are fulfilled.

Payers pay the negotiated price for the prescribed mHealth app per patient
individually until a defined maximum price once the payment prerequi-
sites are fulfilled, e.g. as soon as a defined threshold value of prescriptions
is reached payments are capped.

Payers pay the negotiated price for the prescribed mHealth app per patient
individually under consideration of a volume discount once the payment
prerequisites are fulfilled.

Payers pay a total fixed price to the developer independent of the number
of prescribed units once the payment prerequisites are fulfilled.

A representation board of payers negotiate the mHealth app’s price, pay-
ment prerequisites and modalities with individual developers (similar to cur-
rent German pricing and payment model).

Individual developers and individual payers negotiate a framework agree-
ment that sets the price, payment prerequisites and modalities (similar

to managed entry agreement pricing model and selective-contract arrange-
ments).

[41]. Diagnosis-related groups are primarily used in hos-
pital settings, where a fixed payment per patient treat-
ment based on the diagnosis and the expected required
resources is reimbursed [42]. In the area of pharmaceuti-
cals SHIs set fixed amounts as maximum reimbursement
limit for interchangeable pharmaceuticals to ensure that
costs of equivalent drugs are not overpriced. If patients

demand a more expensive option that is not covered by
the SHI, they can pay the difference out of pocket. It is
interesting to note that pharmaceutical companies and
medical device manufacturers typically invest many
years in research and development to file a patent or
obtain market approval for a new drug. Pharmaceuti-
cal companies take the full risk concerning research



Freitag et al. Health Economics Review (2024) 14:81

and development and once they succeed, drugs are first
introduced as originators with high and protected prices
[43] to amortize research and development cost. It takes
several years after the market introduction of a new
product to reach a break-even point [44]. After a cer-
tain time, generics enter the market as copy of the origi-
nals and with a lower price. In contrast, DiGA providers
have the opportunity to preliminary list their reimburs-
able mHealth app in the DiGA directory and have their
costs already reimbursed by SHI before providing the
medical evidence. This represents a significant departure
from the existing healthcare system in Germany and it
remains open to see whether this part of the DiGA fast-
track procedure will still exist in the future. However, the
cost structure of DiGAs is different compared to phar-
maceuticals since research and development cost are
expected to be lower in the beginning but maintenance
cost higher during the lifetime [1]. Furthermore, DiGAs
do not yet have a standardized process for patenting and
thus are expected to be exposed to a greater risk of copy-
ing. Hence, we argue that these differences should also
be reflected in the pricing model (i.e. lower prices in the
beginning, introduction of patenting and price protection
periods) and that transparency and mutual understand-
ing of cost structures must be created for both sides to
align on fair pricing and payment terms.

Further development of pricing and payment terms

is reccommended

We assessed several new pricing strategies for DiGAs
since DiGAs represent a new field in standard care with
own specifics and thus might require innovative compen-
sation approaches [34]. We assume that these findings
can also be transferred to reimbursable mHealth apps in
other countries given their expected global growth and
the associated need for efficient pricing and payment
mechanisms [45-47].

We found that usage dependent pricing models are
especially welcomed by SHIs since SHIs only pay for
DiGAs that are prescribed and actually used by the
patient. According to the GKV-SV only 80% of prescribed
DiGAs were actually activated between September 2020—
2021 [48]. The concrete operationalization is conceivable
in different ways: Payments could be either contingent
on the patient receiving an activation code, download-
ing the app, logging into the app, spending a certain time
per day, week or month on the app or receiving a follow-
up prescription. Based on this approach, usage could be
described as “hygiene factor” that needs to be fulfilled
to get a payment. Payers could also define a staggering
concept where the percentage paid to the developers
depends on the actual usage time (e.g., how many hours
per week the app is used). Although possibilities are
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manyfold, we believe it is key to find a pragmatic meas-
urement that is robust across indications. Other authors
suggest introducing daily (instead of quarterly) alternat-
ing DiGA prices so that they can also be prescribed for a
shorter test period [34].

Representatives of the DiGA providers’ expert group
emphasize that it is important to understand that usage
is not equal to actual effectiveness of the app and there-
fore should not be misinterpreted. Since the minimum
required usage time varies across indication groups, it
might be difficult to determine it in advance. Neverthe-
less, we believe that app usage can be a proxy for app
effectiveness. Moreover, DiGA provider experts high-
light that usage based pricing (if implemented for DiGAs)
should also be applied to the area of drug management
to optimize cost for pharmaceuticals (e.g., drugs that are
bought in the pharmacy but never used by the patients).

Furthermore, we introduced a new design choice for
pricing models in health care based on our research,
namely the user experience based pricing model. This
model did not receive much support throughout the
expert interviews which might be due to a lack of proof
of concept and a lack of an established manipulation-free
measurement without neglecting medical effectiveness.

Next, we found that a cost based pricing model might
be highly beneficial for DiGA providers since it reduces
their financial risk. An often discussed principle in the
pharmaceutical industry is the so called two part pricing
principle, where payers pay a fixed fee for having access
to the drug and a variable price at margin cost for each
prescribed unit [49, 50]. The variable part of this model
has similarities to the "per prescribed unit" payout con-
dition. A fixed fee independent of the individual SHI
size would discriminate smaller SHIs since the fixed costs
are distributed among a smaller population of insurees
compared to larger SHIs.

Concerning the managed entry agreement based pric-
ing model, we found that SHIs consider the managed
entry agreement based pricing model to be significantly
more important than DiGA providers. We hypothesize
that the difference can be explained by the fact that SHIs
have a stronger negotiating power compared to DiGA
providers and thus speculate on individual arrangements.
Also, this pricing model could help SHIs to differentiate
from other SHIs and use it as additional sales argument.
The preference of SHIs for the managed entry agreement
based pricing model is further highlighted by their per-
ception on the model’s long-term financial sustainability.
DiGA providers are, on the contrary, significantly less
likely to rate this pricing model as financially sustainable
on the long term.
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PROM:s as one possibility to operationalize value-based
care?

Our expert interviews revealed that the value based care
pricing model is suspected to create an incentive struc-
ture where patients would benefit the most. A study of
Kuck et. al including 89 hospitals across Germany found
not only that value based care will promote a more effi-
cient use of health care resources within the health care
system but also that value based care could lead to cost
savings in general. Nevertheless, the authors stated that
the implementation of value based care pricing is one
major hurdle [51].

This is in line with our results—although both expert
groups supported the idea of value based care pricing—
they saw difficulties in implementing this reimbursement
system. Different arrangements to address this issue are
possible: The patient, the supervising physician or both
could evaluate the effectiveness of the DiGA. Neverthe-
less, experts saw difficulties in having the physician eval-
uating the application since this might be associated with
greater effort and too much work for the prescribing phy-
sician. Self-reporting of the app’s effectiveness by patients
with indication specific digital questionnaires integrated
in the app, is already discussed in literature [19, 52]. The
methodology is described as “patient reported outcome
measures (PROMs)” which could be one way to opera-
tionalize value based care. Payers could define a mini-
mum effectiveness rating (i.e., threshold) which needs
to be met by the app in order to be reimbursed by the
payer. In addition to patient ratings, Brandt suggests to
simultaneously measure the usage of the application to
determine whether the DiGA is actually used and there-
fore track back the positive self-reported effect to the
DiGA [19]. In our expert interviews, opinions on PROMs
were discussed overall controversial: some experts think
PROMs could be an easy operationalization method (“It
is like agreeing on service level agreements for a DiGA”—
DiGA provider expert 6), while others emphasize the dis-
advantages of such a model (“Theoretical a good idea, but
not measurable in practice”—SHI expert 3). Acknowl-
edged implementation hurdles were: existing data pro-
tection regulations, importance of the timing of the
measurement, dependence of indication groups, suscep-
tibility to manipulation, the problem about the causality
effect of PROMs and the DiGA treatment and the fact
that PROMs are not suitable to measure improvements
of structural effects [53].

Refinement of the developed pricing and payment
taxonomy for reimbursable mHealth apps through expert
input

First, we added the analog equivalent pricing model,
which enables a comparison with existing non-digital
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therapies and thus aims to create a basic understanding
for the price level of reimbursable mHealth apps. The
expediency of a comparative therapy as price anchor was
critically discussed since reimbursable mHealth apps
are scalable with lower cost than comparative therapies
according to the expert opinions. Furthermore, the defi-
nition of a benchmark baseline is challenging because it
needs to be defined whether a group versus single ther-
apy is set as the benchmark. Some experts claimed that
this price dimension would not incorporate that some
reimbursable mHealth apps are designed as additional
and not substitutable therapy and therefore should not
have the same price level. This thought is in line with
existing work on the value of digital health interventions
which elaborates that the value of mHealth apps should
be specified by the incremental benefit over the current
standard of care [54].

The second major change was to differentiate between
a real-world-evidence and scientific evidence based value
based care. In the case of the real-world-evidence value
based care, payment would depend on the actual medi-
cal evidence in the field independent of any prior stud-
ies or evidence proofs. This result is in line with existing
research which states that continuous evaluation is cru-
cial for strategic improvements and sustainable benefit
assessment of mHealth apps [5, 55]. Those assessments
could either be made by the patients themselves (see
PROMs) or by the respective supervising physician. In
contrast, scientific evidence based value based care is
based on prior clinical evidence through clinical trials.

The third change was adding the representation board
of payers as negotiation board. Similar to the current
German operating model, the representation board, con-
sisting of multiple payers, would negotiate the price and
payment terms which will be applicable for all payers.
Compared to the individual health insurance negotiation
board, this dimension is on the one side more standard-
ized and hence avoids that mHealth app developers need
to sign contracts with individual payers, but on the other
side less flexible in terms of individual agreements, e.g.
lack of integration with the electronic health record or
difficulty of including telemedicine [56].

Existing work focuses on single elements of our tax-
onomy but to the best of our knowledge there is no
structured taxonomy of different pricing options. Hence,
our pricing and payment taxonomy for reimbursable
mHealth apps provides a comprehensive overview of dif-
ferent dimensions for the design and negotiation of the
pricing and payment terms of reimbursable mHealth
apps. The taxonomy therefore serves as planning and
decision basis for developers, health policy makers and
payers. Different design choices can be flexibly com-
bined to design a specific pricing and payment strategy



Freitag et al. Health Economics Review (2024) 14:81

for individual markets making our developed taxonomy
internationally applicable.

Limitations and further research

Due to the study design, our study comes with some limi-
tations. First, the survey period of the expert interviews
was with five months rather long and new regulatory
guidelines were adjusted in this time period in Germany
(see maximum price limit for DiGAs, [10]). One could
argue that this could lead to bias in our data but since
our interviews aimed to assess opinions and ideas for
future pricing models, we are confident that this effect
is negligible. Second, we are aware that our sample size
per expert group is low for the semi-quantitative analysis
and that it is critical to make significant statements. We
mitigated this issue by using a significant test that is suit-
able for small samples [57]. Furthermore, a saturation of
content was reached in the qualitative content analysis.
Third, the composition of our expert group — especially
within the DiGA providers’ expert group, is another lim-
itation of our research. We aimed to include more offi-
cially listed DiGA providers but unfortunately were not
able to engage a greater number of experts who were will-
ing to participate in our research study. The willingness
of DiGA providers to speak on pricing and payment was
hence low which might be due to the fact that they do not
want to disclose their business models. As we partially
used the snowball principle to find participating experts,
we are aware that we might have sample selection bias
in our underlying data [58]. Nevertheless—as we aimed
to create a comprehensive and widely applicable pricing
and payment taxonomy for reimbursable mHealth apps,
we think it is valuable to include the opinion of further
mHealth app developers. Fourth, we only conducted a
theoretical evaluation of our pricing and payment tax-
onomy for reimbursable mHealth apps by an interdisci-
plinary group of researchers in the last iteration of our
taxonomy development process, but we think it would be
a valuable research contribution to conduct this evalu-
ation also with practitioners. Hence, further research
could build on the pricing and payment taxonomy devel-
oped in this paper and evaluate it in practice, e.g. probing
the developed taxonomy with representatives of payers,
developers or policy makers. Based on the findings on
the operationalization of the value based care model, we
think that further research should find a pragmatic and
easily implementable operationalization method. Over-
all, we argue that both DiGA providers and SHIs have a
strong cost-based mindset and that it requires a mindset
shift in Germany with regards to value based care pric-
ing and payment terms. Further research should, in the
context of the solidarity principle in Germany, therefore
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build a health economic model to structurally evaluate
the cost use effectiveness of mHealth apps in Germany.

Conclusions

All in all, we conclude that both expert groups appreci-
ate the introduction of DiGAs in general, but especially
SHIs see optimization potential with regards to DiGA
pricing. To increase the acceptance of DiGA among
SHIs in Germany, a revision of the current pricing and
reimbursement model appears necessary. Adjustments
to this model could not only enhance DiGA accept-
ance but potentially lead to higher utilization rates if
SHIs actively promote DiGA. We anticipate reimburs-
able mHealth apps to play a growing role in patient care
worldwide increasing the need for a fair pricing model in
the future. Countries that are currently considering the
implementation of reimbursement models for mHealth
apps similar to Germany’s DiGA fast-track procedure can
benefit from Germany’s experience presented in this arti-
cle. They might for example directly implement a value
based care model to streamline the adoption process
and improve the integration of digital health solutions
into their healthcare system. The value based care pric-
ing model was seen equally important by both SHIs and
DiGA providers, hence we concluded that a value based
care pricing model is expected to bring the greatest ben-
efit for patients in the future. Beyond that, our work not
only develops a comprehensive pricing and payment tax-
onomy for reimbursable mHealth apps, but also identifies
differences between pricing and reimbursement mod-
els and discusses aspects of applicability. Our developed
taxonomy is therefore relevant for both researchers and
practitioners. On the one side it can serve as a basis for
further scientific mHealth app pricing and reimburse-
ment research. On the other side the taxonomy can
serve as decision support for policy makers, payers and
mHealth app developers, helping to develop and refine
pricing and reimbursement regulations. This will foster
wider acceptance for reimbursable mHealth apps ena-
bling them to reach their full potential in the future.
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