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How can primary care benefit from digital ===

health applications? — a quantitative, explorative
survey on attitudes and experiences of general
practitioners in Germany

Julian Wangler' and Michael Jansky'

Abstract

Background Since 2020, physicians in Germany have the possibility of prescribing approved digital health applica-
tions (DHAs) with the costs covered by the health system — a step that was unique in the world at that time and still is.
So far, there have been hardly any studies that shed light on the possible applications of DHAs in the context of pri-
mary care and take stock of the benefits and potential for optimization. In 2022, a quantitative survey was carried out.
The aim was to determine what attitudes, experiences and expectations GPs have with regard to the use of DHAS,
under what conditions they are willing to integrate them into health care, and what experience they have already
gained.

Methods The focus was on a large-scale survey of GPs. Between spring and summer 2022, all 18,914 GPs in the fed-
eral states of Baden-Wirttemberg, Hesse, Lower Saxony, Rhineland-Palatinate and Saarland were invited to an online
survey. 5,868 questionnaires were included in the evaluation (response rate: 31%). A t-test on independent samples
was used to determine significant differences between two groups.

Results 68% of those surveyed are positive about DHAs and consider them to be reliable (69%) and safe (63%) appli-
cations that can generate efficiency benefits for the doctor-patient relationship. 24% trust themselves to competently
advise patients on DHAs. 14% have already prescribed DHAs, 13% plan to do so. 85% of doctors with DHA experience
rate the prescribed applications as (very) useful. Observed health care effects relate primarily to the improvement

in compliance (94%), mobility (93%), and education (93%), as well as weight reduction (83%). Among other things,

a further optimization of usability (59%), systematic further training of doctors on DHAs (53%) and the expansion

of gamification elements (49%) are suggested. GPs lack well-founded information with regard to DHAs (52%).

Conclusion For GPs, DHAs can be effective tools to encourage patients in their personal responsibility, compliance
and motivation to behave in a health-conscious manner and to strengthen prevention in the primary care setting.
Where DHAs have been used in a practical context so far, widespread positive health care effects are noticeable.
Most respondents do not dare to give patients competent advice on available applications. Comprehensive training
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courses that provide information about the framework conditions, strategies and advantages of using DHAs appear
to be important. There is also a need for more well-founded sources of information and research for doctors to select
suitable applications in a targeted manner. GPs see significant added value in DHAs compared to conventional
health apps. In order for DHAs to be effectively implemented in primary care, it is important to better inform GPs
about the legal basis and possible applications as well as to address their concerns.

Keywords Digital health applications, Telemedicine, mHealth, General practitioner, Primary care

Background

Germany has seen high-quality approved digital health
applications (DHAs) integrated into standard care since
2020 by law (Digitalization and Innovation Act, DVG) — a
step that was unique in the world at that time and still is
[1]. Doctors have been able to prescribe DHAs to patients
with statutory health insurance ever since. DHAs are
apps covered by the country’s statutory health insurance
and aimed at helping detect diseases more effectively,
manage treatment and/or contribute to prevention [2-5].
Like conventional, freely available health apps, the pur-
pose of DHAs is to reinforce empowerment, motivation,
and compliance while also keeping patients informed and
encouraging a healthy lifestyle [6, 7]. Unlike conventional
health apps, DHAs are classified and certified as low-risk
medical devices [8].

A health app needs to be listed in the DHA directory
maintained by the Federal Institute for Drugs and Medi-
cal Devices (BfArM) to be classified as a DHA covered by
statutory health insurance [9]. This requires DHA manu-
facturers to submit an application for approval and fulfil
varjous requirements in a methodical evaluation process.
Apart from CE certification as a medical product, DHAs
also need to comply with standards on data privacy and
information security, medical content quality, user-
friendliness, robustness, and patient safety. The applica-
tion’s benefits and added value (clinical benefit) need to
be documented [10]. DHA directory listing and prescrip-
tion are possible once all these criteria have been met.
Apps that only meet general requirements initially may
be granted temporary inclusion in what is referred to
as a fast-track procedure. In these cases, manufacturers
are given a period of grace to document the app’s clinical
benefits in a one-year testing phase [2, 3, 8]. Various cat-
egories apply to clinical benefits such as pain reduction,
increased awareness, and disease management. DHAs
should be designed to be used by patients on their own or
together with their doctors [2, 3, 7].

Favorably evaluated apps are now available for increas-
ing numbers of clinical conditions including migraine,
tinnitus, obesity, diabetes, sleep disorders, and mental
illnesses. Lifestyle-associated applications are relatively
well-represented in the forty-five DHAs currently listed
by BfArM. Studies have shown that health apps can have

positive effects on diseases such as obesity and type 2
diabetes mellitus by encouraging changes in patient
behavior towards regulating everyday activities such as
diet and exercise [11-15].

Like health apps, DHAs are mainly associated with
their potential for assisting patients in empowerment,
intrinsic motivation, and compliance in coping with
disease. Patient information improves with educational
content, and reminder features help towards health-
promoting behavior [2, 3, 7, 8]. Ideally, apps will make it
easier to identify disease risk earlier, document medical
issues and symptoms, and increase effectiveness in doc-
tor-patient relationships [16].

General practitioners will play a key role as primary
care providers (PCPs) in successfully establishing DHAs
in the healthcare system [17, 18]. This raises the possi-
bility of general practitioners using DHAs specifically to
promote health such as in cardiovascular risk prevention,
support the process of application, and collect health data
from patients on a regular basis [19-23]. Expert reports
have highlighted the benefits of health apps towards opti-
mizing differential diagnosis, disease management, and
adherence to treatment [2, 8, 11, 12, 24].

Surveys have shown reticence among primary care
physicians in recommending health apps and integrating
them into their care, although PCPs have identified their
potential benefit including reinforcing personal responsi-
bility, education, and doctor-patient networking [17, 21,
25, 26]. This reticence corresponds to a distinct uncer-
tainty regarding reliability and security — data privacy,
practical readiness, suitability for certain patient groups,
lack of legal certainty in app use on doctor’s instructions,
and integration into everyday care [21, 23, 27]. The DHA
concept covers these concerns. Most doctors express a
poor level of information and difficulties in selecting suit-
able health apps given the plethora of packages available
on the market [28].

There has also been a lack of reliable studies to eluci-
date possible applications for DHAs in primary care.
This study provides an interim assessment from a gen-
eral medical perspective since the establishment of these
mHealth tools in the German healthcare system back
in 2020. This includes factors such as level of knowl-
edge, attitudes (acceptance, opportunities and risks,
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application potential by area), expectations, willing-
ness to use, and previous experience among PCPs using
DHAs. The study also set out to determine the extent to
which GPs see added value in DHAs compared to clas-
sic health apps. The aim is to draw conclusions from the
results as to the conditions that would favor harnessing
the potential of DHAs in healthcare, especially primary
care.

Materials and methods

This exploratory study collected detailed opinions and
experiential accounts from GPs with a view to addressing
the subject of this research project. We performed a full
survey of GPs in five German states between spring and
summer 2022. This was designed as an online survey with
a written cover letter sent in the regular mail.

The quantitative large-scale survey of GPs mainly
served as a central starting point for a qualitative inter-
view study, which was carried out a few months later and
focused exclusively on GPs with DHA experience (96
interviewees). The results of this qualitative study have
already been published [29].

Questionnaire
The questionnaire was designed for this study. Individual
questions were developed with the help several quantita-
tive and qualitative preliminary studies by the authors,
which examined various areas of focus on possible uses
of health apps in primary care and specialist settings [21,
23, 28, 29]. In addition, a general literature research [such
as 7,11, 12, 16, 19, 25-31] ensured that—beyond the pre-
vious knowledge mentioned—no essential aspects in the
topic context were ignored.

The final questionnaire (see Appendix 1) consisted of
twenty-seven questions with five main areas of focus:

+ Awareness and general assessment of the DHA con-
cept: This includes questions 1—4. The aim was to
record the extent to which the respondents were
familiar with the DHA concept, on which the Digital-
ization and Innovation Act is based. It is also deter-
mined how the respondents generally feel about the
concept, without their attitudes being asked in detail.
These questions have been newly developed. The
information base on which the questions are based
comes, among other things, from dealing with the
official information sources and reports of the Fed-
eral Joint Committee and scientific articles on the
possibilities of using DHA in the healthcare system
[1,2,7,9-11, 16, 30].

« Attitudes and perceived potential use of DHAs in
healthcare: This includes questions 5-8. The initial
aim was to record the potential uses of DHAs and
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their benefits from the perspective of the respond-
ents. Among other things, a differentiation was
made according to general areas of application
and various positive and negative statements were
asked. In question 6, the classification scheme was
used from a previous meta-study by Albrecht et al.
[12]. The item list in question 7 was the result of an
independent qualitative preliminary study [23].

+ Prerequisites and requirements for a (stronger)
DHA application in practice operations: This
includes questions 15, 16, 18—27. On the one hand,
this section was about recording the conditions
under which there is a willingness to use DHAs
in practice or, after certain improvements, to use
them more often than before. On the other hand,
the status quo and the circumstances in everyday
practice were determined. This made it possible to
obtain information about the extent to which there
is potential for DHA use in general practice settings
(e.g. when interacting with patients). These ques-
tions have been newly developed.

+ Willingness and experience in using DHAs: This
includes questions 9-17. This section was specifi-
cally about the use of DHAs in patient care (e.g. by
recommending or prescribing certain applications
to patients), experiences made so far and observed
effects, differentiated according to general areas of
application. The item battery in question 14 (posi-
tive effects on health) was developed with the help
of other studies that have compiled possible effects
of DHAs [4, 12, 16]. The findings from our own
preliminary study were also included, which spe-
cifically looked at effects from the perspective of
diabetological doctors [28].

The survey included several open questions (13, 15,
18, and 24) in addition to the standardized questions.

Ordinal scales came into wide use to achieve a good
compromise between data quality and intuitive answer-
ability in the survey for GPs as a target group with
limited time to spare. Most of these ordinal scales had
four options; some exceptions (questions 6, 12, and
17) combined the two negative answer options as this
seemed reasonable. We deliberately avoided using a
neutral middle category in the classification to make
trends in attitudes and assessments regarding DHAs
as clear as possible, so avoiding ticking middle catego-
ries as a non-response seemed to be the most beneficial
way of ensuring this clarity. On the other hand, we used
additional answer options for various knowledge and
assessment questions such that respondents had the
option of checking a box expressing difficulty in making
an assessment.
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The sociodemographic characteristics recorded were
gender, age, practice setting, type of practice, and patients
per quarter. We performed a pretest before field use; this
involved presenting the questionnaire to fifty randomly
selected GPs. The pretest showed answer categories to be
easy to understand, well structured, and complete. Two
item batteries had smaller item additions added (ques-
tions 7 and 14).

Recruitment and implementation
All 18,914 GPs practicing in Baden-Wiirttemberg (6,664),
Hesse (3,839), Lower Saxony (5,001), Rhineland-Palati-
nate (2,667), and Saarland (743) were sent written postal
invitations to take part in an anonymized survey; the
invitation period lasted between March and June 2022.
This was a one-off mailshot where potential respond-
ents were informed of password-protected access to the
online survey (no incentives), inter alia.

The analysis included 5,868 completed questionnaires
among the 5,903 processed (return rate: 31%).

Data analysis

We used SPSS 23.0 for data analysis. Student’s ¢-test for
independent samples was used to determine significant
differences between two groups. The practice setting was
one of the parameters used for group comparison, distin-
guishing between the large and medium-sized city and
small town and rural area categories. A distinction was
also drawn between respondents above and below aver-
age age.

We also performed a factor analysis (Varimax rotation).
Factor analysis serves to combine a larger number of
variables into factors based on internal correlations. The
aim of this is to reveal common underlying factors. The
Varimax method that we selected is the most common
method for arriving at interpretable factor solutions. We
selected a 0.4/-0.4 limit value for factor loadings [31].
The Bartlett sphericity test was performed to test for the
requirements of factor analysis. This tests the hypothesis
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that all correlation coefficients in the population have a
zero value. A significant result allows the interpretation
that at least some variables correlate within the popula-
tion; the null hypothesis can be rejected.

We evaluated the open questions using post-coding
for qualitative content analysis. This involved creating
a basic category system for answers in free text to each
open question [32]. STROBE was used as the reporting
statement.

Results

Sample overview

Table 1 compares the sample from the quantitative sur-
vey and representative data from the German National
Association of Statutory Health Insurance Physicians
(Kassendrztliche Bundesvereinigung) on general practice
distribution in Germany. The sample approximates to the
representative distribution in major parameters, as the
figures show.

A) Awareness and general assessment of the DHA concept
At the time of the survey, 88% of those surveyed were
aware of the option to prescribe digital health applica-
tions. Ninety-six percent of doctors based in large and
medium-sized cities had been informed about DHAs
compared to 70% in small towns and rural communities
(p<0.001). Sixty-eight percent of respondents were gen-
erally positive about DHAs compared to 15% being more
skeptical; 17% were undecided. Doctors in urban settings
expressed a substantially more favorable view of apps
compared to their colleagues in rural areas (92% vs. 29%,
p<0.001). Similarly, respondents below average age rated
these applications more favorably than those above by a
clear margin (86% vs. 48%, p <0.001).

Of those surveyed, 69% expressed general trust in
the BfArM evaluation process for approving DHAs and
expected applications listed as DHAs to be reliable. A
far higher percentage of urban doctors expressed confi-
dence in the DHA directory than did rural doctors at 92%

Table 1 Quantitative survey sample compared to representative statistics

Sample (N=5,868)

Representative statistics

Gender: 61% male,
39% female
Average age: 54 (median: 54)

Practice setting: 59% medium and large cities,

41% rural and small towns

Type of practice: 52% solo practices,

32% group practices,

16% medical care centers or other facilities
17% 500-1,500, 36% 1,501-2,000, 47% > 2,000

Patients per quarter:

59% male,
41% female®

56 (median: 57)°

41% medium and large cities,
59% rural and small towns?

56% solo practices,
38% group practices,
6% medical care centers or other facilities®

No complete data available

@ Based on the health insurance research data for Germany (as of: Dec 31, 2021), available for download at: https://gesundheitsdaten.kbv.de/
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vs. 30% (p<0.001). Just under a third of all respondents
at 63% saw sufficient legal certainty, such as in issues of
risks and liability, for doctors prescribing DHAs and their
use in the practice.

Just over a quarter of those surveyed at 28% expected
DHAs to make a very or moderately large contribution to
health promotion, while 62% considered a contribution
to exist but rather small; 10% saw no contribution at all. A
higher percentage of urban doctors expected a large con-
tribution from DHAs compared to rural doctors at 38%
vs. 9% (p<0.001). Of all the respondents, 58% expected
DHAs to advance healthcare and medical practice digi-
talization in a positive and meaningful way; 16% did not
expect such an effect and 26% found it difficult to say.

B) Attitudes and benefit potential in using DHAs

Perceived benefits of DHAs varied depending on field
of application. Most at 88% thought it made sense if the
apps helped manage medications or medical appoint-
ments. Just over three-quarters at 77% took a favorable
view of the support they provided in self-monitoring for
risk factors such as weight, blood pressure, and blood
sugar, or weight data for parameters such as steps taken,
water intake and similar. Just under three-quarters at 74%
spoke in favor of using DHAs in physical exercise regimes
followed by features to help patients keep to a healthy
lifestyle such as diet and quitting smoking at 72%. A little
over half at 54% saw DHAs as well suited for monitoring
and treatment support.

More than half of the respondents at 56% saw no issues
in physicians relying on data from DHAs in planning
treatment for patients, whereas 29% rejected the idea and
15% found it difficult to say. Nearly three-quarters at 71%
of the respondents who had no issues with doctors using
DHA data in planning treatment also saw these applica-
tions as beneficial in supporting disease management and
treatment.

Respondents associated DHAs with opportunities and
risks (see Table 2). Increases in motivation and compli-
ance were considered to be a significant benefit. The
empowerment reinforcement component was also con-
sidered important. However, some of the respondents
also expressed concerns about lack of data privacy and
fear of undesirable consequences such as measurement
errors due to lack of suitability for certain patient groups.

Factor analysis combining variables into factors based
on underlying relationships as correlations [25]. revealed
three distinct clusters of GPs. The correlating variables in
the first group were perceived benefits of DHAs in health
promotion, compliance, and motivation. The second
group mainly focused on effectiveness and efficiency as
benefits in the doctor-patient networking. The respond-
ents also expressed awareness of the dangers in overusing
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and applying incorrect treatment as a result of using the
app. The third cluster correlated on negative attitudes
towards data privacy and adverse consequences for the
doctor-patient relationship.

C) Prerequisites and additional factors for DHA use

DHAs have become widespread in everyday life for
patients, as further results from the quantitative survey
show. Forty percent of respondents estimated the share
of their patients using DHAs and/or other digital tools
for health prevention or disease management at between
10 and 15%; another 40% ballparked the figure at 15% to
20%. On average, doctors thought the use of DHAs would
be or could be of interest to 16% of their own patients.
This figure rose to 24% among doctors with practices in
city settings.

Twenty percent of respondents reported being asked
about DHAs by their own patients occasionally, 40% spo-
radically, and the remaining 40% reported never being
asked. Doctors that had already been asked about DHAs
mostly had their practices in towns and cities; those in
small towns and rural communities were asked far less
often (89% vs. 23%, p <0.001).

There are various information sources on digital health
available for GPs. However, only one in three respondents
reported using these sources often at 5% or occasionally
at 28%, and 32% used them rarely. Thirty-five percent
stated that they had never looked for information about
DHA s and similar tools. This proportion was particularly
high among rural doctors at 62%. Most of the respond-
ents found information on DHAs in specialist magazines
(26%), association newspapers (23%), exchanges with col-
leagues (23%), and researching on the internet (21%).

Only a small proportion at 25% felt confident enough
to distinguish between trustworthy and bad health apps,
and only 22% felt they had a general picture as to the
range of applications available. Just under a quarter at
24% expressed confidence in their ability to give patients
capable advice on DHAs, health apps, and other digital
tools. This included 42% among doctors in city settings
but only 9% among rural respondents p <0.001).

D) Willingness to use and prescribing DHAs in practice

We first asked participating doctors what basic require-
ments a digital health application should include for
them to prescribe it, regardless of whether or not they
had already used DHAs. Analysis of this open question
showed that it was particularly important to respondents
for DHAs to be clear and easy to understand (67%) and
simple and intuitive to use (62%). It should ensure data
privacy in the best possible way (59%), provide custom-
izability options for 57% of respondents, and motivate
patients to become more health-conscious in everyday
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Table 2 Opportunities and risks of DHAs
Rotated component matrix
Question: Which of the following statements would you tend to agree with? Overall Comp.1 Comp. 2 Comp. 3
(N=3,829) approval (variance clarif.: (variance clarif.: (variance clarif.:
18.0%) 17.8%) 13.4%)
DHAs reinforce patient motivation to improve their health 66% 659 752 034
DHAs reinforce patient compliance 55% 443 796 -101
| do not think that DHAs provide adequate data privacy 45% -.182 002 -769
DHAs give patients the sense of having more control over their health and keep-  39% 492 198 -096
ing healthy (empowerment)
DHAs are too complicated for many patients, which leads to health data errors 37% -.662 513 -.162
being collected or treatment failure in extreme cases
DHAs help increase patient awareness for health and disease issues 28% 431 675 366
DHAs help schedule doctors’appointments more effectively 26% 500 262 -058
DHAs make the doctor-patient relationship less personal 22% -220 -448 -.103
DHAs facilitate rapid disease and disease risk recognition and diagnosis 22% 828 300 146
DHAs take the burden off doctors and nursing staff as they no longer need to deal  20% 116 525 296
with collecting health data and measurements
DHAs cause more rather than less work for doctors, as they give doctors more 19% -326 205 631
responsibilities to tend to
DHAs make it possible to reach new patient groups 19% -002 -033 025
DHAs cause floods of data not relevant or beneficial to effective treatment 18% -276 186 -.705
DHAs are too time-consuming for patients and doctors to use 17% -197 -469 -101
DHAs facilitate doctor-patient communication 1% 324 723 017
The additional information that DHAs collect make it possible to treat patients 6% 263 527 235
in a more individual and effective way
DHAs lead to patients taking their diagnosis and treatment into their own hands 4% -122 -.162 -401

Extraction method: Principal component analysis
Rotation method: Varimax, Kaiser normalization

Rotation convergence in six iterations

Total variance clarified: 49.2%; sampling suitability according to Kaiser-Meyer-Olkin: .677

Significance according to Bartlett: p <0.001
Communalities of all included variables above limit .5

life in a playful way such as by using gamification features
for 56%. A sizable part of the sample emphasized that
doctors must have reputable, reliable sources of informa-
tion on the application concerned as a further require-
ment (49%). Some respondents at 32% cited permanent
inclusion in the DHA register as an absolute requirement
for prescription.

In everyday practice, 31% of those surveyed often or
occasionally mentioned the possibility of using mHealth
tools such as DHAs and health apps to support patients
in disease prevention or management; 29% rarely men-
tioned this possibility. Eighteen percent had frequently
or occasionally recommended specific apps for preven-
tion, lifestyle changes and/or therapy in the past, and 21%
reported that this happened rarely.

Specifically related to DHAs, 14% of all respondents
had already prescribed such applications. This group had
prescribed DHAs for prevention and self-monitoring
(78%), lifestyle (73%), and fitness (60%). Respondents also

increasingly mentioned applications for lifestyle change
in type 2 diabetes mellitus, severe obesity, and preven-
tion through exercise, and for dealing with depressive
episodes, sleep disorders, and tinnitus. A breakdown
showed that 21% of doctors in city practices had so far
prescribed DHAs compared to 5% of doctors in rural
practices (p<0.001). Beyond that, 13% of doctors in the
total sample stated that they planned to prescribe DHAs
in the near future; this also targeted the areas already
mentioned. Just over half at 51% were generally willing to
prescribe DHAs compared to 22% stating that prescrip-
tion was absolutely out of the question.

E) Experience with using DHAs

Of those doctors with general experience in DHAs, 85%
reported the prescribed applications to have proven very
useful at 34% or somewhat useful at 51%. Many reported
positive effects related to health care and/or recovery.
This especially applied to improved compliance and
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Table 3 Positive effects observed from using DHAs

Question: Here are some positive effects on health. Which Overall

effects have you seen as a result of your patients using approval
DHAs? (n=546, multiple entries possible)

Increased compliance, such as taking medications 94%
and keeping to treatment

Increased mobility 93%
Improved health awareness and education 93%
Improved self-management such as in chronic disease 90%
Weight reduction such as BMI, abdominal circumference, 83%
waist circumference

Reduced complications such as hypoglycemia 49%
Decrease in psychological issues or sequelae such 35%

as depression

Prevention of complications such as diabetic foot syndrome  23%
and CHD

Consistent decrease in blood sugar (HbA1c) 21%
Improvement in metabolic syndrome 19%
Avoidance of treatment escalation, such as insulin therapy ~ 14%
Full recovery 7%

self-management in chronic disease, increased mobil-
ity, and measurable weight reduction (see Table 3). The
greatest added value from DHAs was attributed to pre-
vention and self-monitoring, health-oriented lifestyle,
and exercise promotion.
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F) Perceived optimization potential

In response to an open question, doctors with DHA
experience outlined different priorities towards making
DHAs more accessible and therefore more attractive for
use in (primary) healthcare (see Table 4). These respond-
ents saw potential for further improvement in user navi-
gation and usability as well as structured further training
for doctors as well as extension on interactivity and gami-
fication elements, although they did express a relatively
high level of satisfaction with DHAs that they had already
used. Some also addressed the issues of remuneration,
information, data privacy, and legal certainty. Many doc-
tors felt a need for reliable and well-founded information
on DHAs. The DHA directory was often criticized for
not having detailed enough information, and informa-
tion given sometimes too closely matching the manufac-
turer’s information. This was also linked to a fundamental
criticism questioning the justification of the fast-track
procedure in some cases. Some respondents suggested
the German National Health Portal (www.gesund.bund.
de) as a possible information platform focused on DHAs,
potentially including an area specifically intended for
doctors. Many GPs expressed a wish for statutory health
insurance organizations to provide more advice and sup-
port to patients on using a DHA. Patients can already
install some DHAs directly from their statutory health
insurance organization if indicated without an explicit
doctor’s prescription [32].

Table 4 Approaches towards facilitating DHA integration into healthcare

Question: Thinking about your previous experience with DHAs: What further improvements would you like to see in DHAs? (n=546)

Overall
approval

(Further) optimization of the usability of DHAs, especially towards more simple, intuitive, and target group-compliant use to preventissues — 59%

such as measurement and user error

Structured further training programs for doctors on using DHAs in healthcare, especially primary care, such as by planning a sufficient range  53%

of CME-certified training courses

Inclusion of appropriate remuneration for medical services and additional expenses provided in connection with DHAs in the German doc-  52%

tors'fee schedule

A reliable manufacturer-agnostic information platform focused on DHAs, ideally under state administration — suggestions include 52%

the National Health Portal)

More gamification elements for a more playful, interactive approach to patient management 49%

(Further) improvement on information security and data privacy by creating more binding and uniform privacy standards for manufacturers 48%

Clearly exclude liability risks for doctors if, for example, bugs in a DHA should lead to treatment error — liability and responsibility should 45%

not lie with care providers or patients

DHAs should be specifically designed to avoid exacerbating health anxiety, such as by preventing misinterpretation by patients or excessive  42%

fixation on individual health data items

Increased advice and support for patients by statutory health insurance organizations specifically referring to DHAs 41%

Make more convincing arguments for the importance and benefits of (comprehensive) digitalization in healthcare towards increasing their ~ 34%

willingness to integrate this into their own patient healthcare services

Removal of temporary DHA approval in the fast-track procedure, thus tightening the evaluation procedure 33%

Technical aspects of integrating DHAs into everyday routine at medical practices such as by providing a cost-neutral and functional connec- 23%

tion to software used at the practice

Insured people from all statutory health insurance organizations should receive bonuses or bonus programs for using certain DHAs regu- 7%

larly and forwarding their data to the statutory health insurance organization
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More than three-quarters of doctors surveyed at 78%
were generally willing to use DHAs significantly more
(20%) or slightly more (58%) often than before if the
improvements they looked for were to be implemented.
However, 22% said they would not.

Discussion

Main findings

Previous studies have shown that many GPs associate
health apps with positive potential, but they have so far
been reluctant to integrate mHealth tools into health-
care due to major reservations on safety, reliability, and
ease of use [23, 26, 27]. There was also a high degree of
uncertainty in selecting suitable applications for patients
from a large and dynamic app market [33, 34]. The DVG
Act aims to create a basis for implementing DHAs in
healthcare using clear-cut quality standards [1, 8]. So far,
Germany is the only European country where the statu-
tory health insurance covers state-approved health apps
under certain conditions. It can be assumed that other
countries might use the implementation of DHAs in
Germany as a basis or role model for their own decisions
(1,7, 14].

The results of the present survey revealed a noticeably
more favorable image, significance and increased accept-
ance of DHAs among GPs than in the case of ordinary
health apps compared to previous surveys [21, 23, 28]. In
this respect, the results are consistent with the qualita-
tive interview study mentioned above, which was carried
out with GPs experienced in DHA [29]. The qualitative
interviews showed that the GPs interviewed rated DHAs
favourably in terms of healthcare potential and as safer
and more reliable compared to conventional health apps.
GPs generally showed greater confidence in DHAs as
being trustworthy, comparatively safe, and potentially
effective due to the compulsory testing for a listing in the
DHA directory and the legal framework.

The number of doctors with prescribing experience is
still relatively low, but many of those surveyed saw the
use of DHAs as worth considering or were already in the
process of adopting them.

DHAs are considered especially useful in support-
ing prevention, self-monitoring and lifestyle changes
as are high-quality health apps. Here, too, there are
clear parallels in the general survey conducted by the
Stiftung Gesundheit health foundation [35]. The larg-
est cluster among respondents in a factor analysis
included the perceived benefits of DHAs for health
promotion, compliance, and motivation; respondents
in another cluster mainly included effectiveness and
efficiency in doctor-patient networking. This favora-
ble assessment applies in a similar fashion to prac-
tical experiences with DHAs, with a clear majority
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of respondents reporting clinical benefits after hav-
ing already prescribed these applications. This also
applies to the results of the qualitative study: Almost
all doctors interviewed reported a benefit from the
applications they had prescribed. The positive effects
observed especially referred to improved compliance
and self-management in chronic disease [29]. Younger
GPs and GPs with practices in urban areas are signifi-
cantly and noticeably more open-minded and moti-
vated towards using DHAs. This is a very common
finding in the topical context under consideration and
agrees with the observation that younger doctors are
less reluctant to embrace new digital technologies [36].
The general situation and accompanying factors are
often more favorable for this in urban settings, where
doctors are already younger on average than in rural
settings and benefit from advantages such as connec-
tivity to digital infrastructure, division of labor, and
digitally literate physician’s associations.

Willingness to use digital health applications in health-
care widely and on a consistent basis is currently still
limited despite generally favorable assessment of DHAs
and their potential use [19-21, 23, 35]. Most respondents
currently lack confidence in their capability to introduce
patients to DHAs and support their use due to lack of
previous experience with mHealth programs [37, 38]. A
lack of reliable sources of information has also left GPs
with a major need for neutral research sources focused
on health apps. The DHA directory is seen as needing
improvement to make a qualified overview and selection
of suitable applications possible.

Some respondents suggested the German National
Health Portal (www.gesund.bund.de) as a possible infor-
mation platform focused on this topic, potentially includ-
ing an area specifically intended for doctors. A survey
on GPs conducted by the authors on this portal has pro-
duced similar results [39]. Specialist associations and
their management could provide support with their own
information services and discuss clinical results from
using DHAs. Respondents expressed a need to see a wide
range of CME-certified, professional training courses to
give GPs an understanding of the opportunities and con-
ditions applicable to integrating DHAs into healthcare
[33, 40, 41]. The results also reflected the lack of familiar-
ity among GPs with the basics of the DVG Act, that is,
data privacy, fees, and the legal situation. Respondents
also saw importance in statutory health insurance organi-
zations consistently and proactively advising patients
on DHA rather than leaving their doctors to handle this
responsibility on their own. The qualitative study, which
preceded the present investigation, shows that physi-
cian’s associations could play an especially important
role in providing information and supporting a dialog on
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mHealth topics [29]. Respondents expressed criticism at
the lack of proof of effectiveness in the fast-track proce-
dure as well as liability issues, especially in diagnostic and
therapeutic DHAs, regardless of application potential.
Many GPs saw a problem specifically in the DHA fast-
track procedure.

Doctors with DHA experience focus on reinforc-
ing motivational user-friendliness with uncomplicated
usability ensured for mentally handicapped patients or
patients unfamiliar with digital technology to use these
apps easily [31, 42].

Comparison with prior work

GPs’ perception that DHAs are safe and reliable tools is
reflected in the results of a Barmer survey [43]. Moreo-
ver, a survey among 569 outpatient doctors and psycho-
therapists showed that the majority trusted medical apps
used on prescription despite the fundamental heteroge-
neity in the responding target groups [35].

Surveys specifically of GPs on the topic of potential
uses of DHAs are, so far, almost completely missing.
Nevertheless, the results of our study are compatible
with several other surveys conducted in Germany that
dealt with DHAs. These studies did not have an exclu-
sive focus on general and family medicine and also had
significantly smaller sample sizes with regard to indi-
vidual specialist groups. For the trend study “Doctors in
the future health market 2022 (Arztinnen und Arzte im
Zukunftsmarkt Gesundheit 2022)” 2,238 doctors from all
specialist groups were surveyed in a representative man-
ner [44]. It turned out that one in three of the doctors
surveyed already had prescribing experience with DHAs,
although in most cases only with a few applications. The
doctors who already prescribe DHAs are mostly special-
ists. This also explains why the proportion of physicians
who use DHAs is lower in our survey, since GPs, as pri-
mary care providers, have a different challenge in tak-
ing up digital applications in everyday care [12, 29]. The
health market study also provided information about
what is increasing the acceptance of DHAs among phy-
sicians: evidence of clinical evidence, changing patient
needs towards digital solutions, familiarity with digital
diagnostics and therapeutics, and support from medi-
cal societies and committees [44]. As the further results
showed, doctors support the use of DHAs, especially in
somatic and psychosocial areas (e.g. diary applications or
apps that record vital parameters). The present work also
found that lifestyle, prevention-related and psychosocial
applications were clearly supported by GPs. Despite the
obviously increasing acceptance, the results of the Stif-
tung Gesundheit study also provide evidence of hurdles
that still exist, which lead many doctors to be skeptical
about DHAs. The participants mentioned data protection
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concerns, doubts about the (empirically proven) effec-
tiveness, excessive costs and doubts about the motivation
of patients.

Another broad survey of practicing and clinical doctors
in Germany is the “e-Health Monitor” [45]. Doctors from
all specialist groups were asked about digital develop-
ments, including the possible uses of DHAs. The results
indicate that many practicing doctors are fundamentally
ambivalent about the increasing digitalization of the
healthcare system. However, more than 60% of those who
had experience with DHAs observed a positive supply
effect. In this regard, there is something in common with
the present survey.

A study conducted shortly after the introduction of
DHAs among practicing physicians and psychotherapists
found a high level of openness to such tools [16]. A total
of 62% of respondents supported the opportunity to pre-
scribe DHAs. Improved adherence, health literacy, and
disease management were most frequently seen as ben-
efits of DHAs.

Further investigations looked at specific groups of spe-
cialists and correspondingly small samples:

+ In 2021, a survey of 250 pain doctors and other
health professionals showed that, although they per-
ceive a benefit from DHAs, they have high require-
ments and expectations with regard to the quality of
such applications. What is particularly important to
health professionals is that DHAs do not require a lot
of time and resources [46].

+ A survey of psychotherapists from 2021 revealed
that 87% of respondents can imagine integrating
DHAs into their treatment or were already doing so
at the time of the survey. Potentials for using DHAs
are seen especially in the quality improvement of
therapy, in the increase of the sustainability of the
therapy and in promotion of patients’ health literacy.
The therapists stated barriers in the lack of technical
infrastructure and in the patients’ insufficient digital
health literacy [47].

+ A survey of 75 rheumatologists in 2021/2022 found
that respondents would like to be informed about
DHAs via continuing education events, trade press,
and manufacturers. 7% have already prescribed a
DHA, while 46% planned to do so. 86% believed that
using medical apps would at least partially be feasi-
ble and understandable to their patients. 83% thought
that data collected by the patients using DHAs or
other digital solutions could at least partially influ-
ence health care positively [48].

+ With regard to the management of depression,
a qualitative study among GPs showed that they
view digital interventions using DHA ambivalently.
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Advantages are, for example, the chance to offer
patients a low-threshold, readily available treatment
option with diverse language options. Interview-
ees criticized the costs and evidence basis of DHAs.
Overall, there is a consensus that the prescription of
digital interventions needs to be embedded in a per-
sonal provision of medical care. Physicians describe a
lack of knowledge with regard to medical apps [49].

The criticism that the GPs surveyed in our study
expressed with regard to the available information
about digital tools is also reflected in the results of other
studies. Several previous investigations have shown
that GPs do not consider the information sources cur-
rently available to be sufficient in terms of transparency
and reliability for patient support with DHAs or health
apps [17, 21-23, 25-28, 43]. Besides, experts share GPs’
desire for greater usability and gamification. Krisam and
Preis have explicitly recommended expanding on playful
potential in (further) DHA development [31, 42, 50, 51].
These gamification elements combined with an intuitive
user experience could stimulate behavioral changes in a
low-threshold and sustainable manner.

Similar to the doctors surveyed, criticism of the DHA
fast track procedure is also repeatedly expressed in
expert reports and scoping reviews [52]. An application
may be included in the DHA directory temporarily even
if there is no evidence of any clinical benefit although
other requirements are met. Statutory health insur-
ance organizations would then be forced to cover the
costs from then on even without any documented clini-
cal benefit. The advisory council [53]. stated that the test
procedure should focus on careful evaluation of the effec-
tiveness and benefits of a DHA in its report on digitali-
zation in healthcare. However, short DHA development
cycles pose a challenge compared to the prolonged peri-
ods applicable to established study designs. The system
for benefit assessment and insurance cover should there-
fore be designed in such a way that the safest possible
apps with high quality and proven benefit are supplied to
the healthcare system while also providing suppliers with
an incentive to invest in developing these applications.

Expert reports on digitalization in healthcare encour-
age a wide range of professional and comprehensive
training programs to familiarize GPs with the opportu-
nities and conditions involved in integrating DHAs into
patient care [16, 40, 41, 54]. Versluis et al. have provided
a practical worksheet to effectively target expected or
experienced barriers towards helping healthcare pro-
fessionals in the process of implementing an eHealth
intervention [33]. Houwink et al. have recommended
incorporation of eHealth education into vocational
training and CPD activities [54]. It would also be of
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importance for statutory health insurance organizations
to advise patients consistently and proactively on the use
of DHAs rather than leaving this to the physicians alone
(7,11, 22].

The inclusion of DHAs and their evidence-based use
in medical guidelines can be an important contribution
to systematically introducing practicing physicians to
digital applications for the management of chronic dis-
eases [40, 41]. In this context, medical societies can play
an important role. Besides, better IT training in medi-
cal can be a valuable instrument to make doctors under-
stand DHAS better.

Various authors explicitly advised expanding on gamifi-
cation in DHAs: Prioritizing motivation such as by inte-
grating gamification in an intuitive user experience could
make more of a success at initiating lifestyle changes and
keeping them in the long term [42, 51].

Take-Aways

Against the background of the comprehensive study
results and the use of available literature, we would like
to conclude by deriving a number of basic take-aways in
a condensed form. Figure 1 brings together what we con-
sider to be crucial starting points where improvements
would make sense so that DHAs can be established as
broadly as possible in primary care. The points presented
can be assigned to four categories. Firstly, it is important
to create differentiated incentive and remuneration struc-
tures for doctors (point 1). Secondly, physicians need reli-
able information and overview platforms as well as basic
knowledge of DHAs and their use (points 2—4). Thirdly, it
is important to optimize the formal and content-related
framework conditions of DHAs (points 5-7). Fourthly,
GPs should be involved in the development, testing and
evaluation process of DHAs so that a primary care con-
formity of corresponding applications can be ensured in
the long term (point 8).

In conclusion, all of the points mentioned would moti-
vate GPs and provide additional support to prescribe
DHAs in everyday care and to further support patients
who use such applications. If GPs observe positive effects
in patient care due to the use of DHAs and also have the
opportunity to incorporate their feedback in order to
optimize DHAs for outpatient care, this would promote
positive momentum in the long term.

Strengths and limitations

The quantitative survey was specifically tailored to GPs
and was based on several preliminary studies. It com-
bined closed questions with several open questions for
non-standardized information to be collected as well.
The survey also achieved a comparatively high response
rate, so the sample obtained was broadly spread for major
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Fig. 1 Starting points for the systematic establishment of DHAs in primary care

characteristics and attitudes towards DHAs and their
application potential.

Even so, the study cannot claim to be representative in
the strict sense due to the limited number of cases and
regional recruitment strategy, at most approximating to
a representative study due to comparison with health
insurance data. The survey regions included five federal
states in Western Germany. For example, the largest
federal states with the most inhabitants, such as North
Rhine-Westphalia or Bavaria, are not included. The same

applies for large city states such as Hamburg and Berlin.
Apart from that, the risk of bias towards doctors with a
specific interest in digitalization and health apps taking
part cannot be excluded. The relatively high proportion
of GPs with existing DHA experience compared to other
studies among other factors supports this [36]. Even so,
the sample obtained shows the respondents to be broadly
spread across important factors and attitudes towards
DHAs and their potential use.
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The scaling method used in the questionnaire is
another point of criticism. This was not always consist-
ent, such as in the scale levels used or additional cat-
egories included such as “undecided” or “difficult to
say” This was due to the authors’ efforts to ensure that
the survey was as easy to complete as possible given
the time constraints applicable to the target group.
Furthermore, it can be criticized that different scales
alternate in the questionnaire. Theoretically, this can
lead to an increased occurrence of incorrect response
behavior. However, given the very practical develop-
ment of the survey instrument and a detailed pretest,
the authors did not find any problems with the survey
target group answering the questions. In addition, the
respondents are experts who are interviewed much
more often on various topics and, therefore, are more
familiar with scientific surveys than, for example, the
general population. Nevertheless, it can be critically
objected that when developing the study, attention
could have been paid to greater similarity of the scales.
Internal consistency could also have been examined
during the development of the questionnaire.

Conclusions

This article presented the results of a survey of 5,868
general practitioners in five federal states of the Fed-
eral Republic of Germany. According to these results
general practitioners have a favorable general view
of DHAs regarding their care potential, and DHAs
are seen as safer and more reliable than conventional
health apps. Many of the doctors with experience of
using DHASs report clinical benefits from DHA inter-
vention. Many GPs also see the use of DHAs as worth
considering going forward. This provides favorable
conditions for implementation in primary care. How-
ever, the potential for digital health applications has
not yet been exhausted.

Certain optimization approaches can be derived from
the results. Integrating DHAs into primary care across
the board will require educating general practitioners
on the basics of the DVG Act and specifically address-
ing their desires and concerns towards increasing their
acceptance by GPs in the medium and long term. Com-
prehensive training courses providing information on
GPs as well as benefits and limitations of DHA use and
strategies on how digital tools might be integrated con-
sistently would seem to play a key role. There is also a
need for increased orientation and overview for GPs to
be able to assess which DHAs are useful for which area
of application safely and what they need to take into
account while using them.
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