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Abstract
Background: In October 2020, Germany became the first country, worldwide, to approve certain mobile health (mHealth) apps,
referred to as DiGA (Digitale Gesundheitsanwendungen, in German, meaning digital health applications), for prescription with
costs covered by standard statutory health insurance. Yet, this option has only been used to a limited extent so far.
Objective: The aim of this study was to investigate physicians’ and psychotherapists’ current attitudes toward mHealth apps,
barriers to adoption, and potential remedies.
Methods: We conducted a two-stage sequential mixed methods study. In phase one, semistructured interviews were conducted
with physicians and psychotherapists for questionnaire design. In phase two, an online survey was conducted among general
practitioners, physicians, and psychotherapists.
Results: A total of 1308 survey responses by mostly outpatient-care general practitioners, physicians, and psychotherapists
from across Germany who could prescribe DiGA were recorded, making this the largest study on mHealth prescriptions to date.
A total of 62.1% (807/1299) of respondents supported the opportunity to prescribe DiGA. Improved adherence (997/1294, 77.0%),
health literacy (842/1294, 65.1%), and disease management (783/1294, 60.5%) were most frequently seen as benefits of DiGA.
However, only 30.3% (393/1299) of respondents planned to prescribe DiGA, varying greatly by medical specialty. Professionals
are still facing substantial barriers, such as insufficient information (1135/1295, 87.6%), reimbursement for DiGA-related medical
services (716/1299, 55.1%), medical evidence (712/1298, 54.9%), legal uncertainties (680/1299, 52.3%), and technological
uncertainties (658/1299, 50.7%). To support professionals who are unsure of prescribing DiGA, extended information campaigns
(1104/1297, 85.1%) as well as recommendations from medical associations (1041/1297, 80.3%) and medical colleagues (1024/1297,
79.0%) were seen as the most impactful remedies.
Conclusions: To realize the benefits from DiGA through increased adoption, additional information sharing about DiGA from
trusted bodies, reimbursement for DiGA-related medical services, and further medical evidence are recommended.
(JMIR Mhealth Uhealth 2021;9(11):e33012) doi: 10.2196/33012
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Introduction
Health care systems worldwide are struggling with rising costs
[1]. Great hopes are being pinned on digital health, such as
https://mhealth.jmir.org/2021/11/e33012
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mobile health (mHealth) apps, to address the root causes of
these burdens [2]. mHealth apps are said to have great potential
for improving health outcomes in numerous ways [3] (eg,
increased health competence [4], better symptom management
JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 11 | e33012 | p. 1
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
[5], and improved adherence to chronic disease management
[6]). Despite these benefits, several factors are hindering
widespread adoption of mHealth solutions, including
technological, social, and organizational factors [7], limited
reimbursement [8,9], and further need for empirical research
on the effectiveness of mHealth [10].
To address some of these challenges, in October 2020, Germany
became the first country, worldwide, to grant statutorily insured
individuals an entitlement to use certain mHealth apps at the
expense of health insurers [11]. These apps are referred to as
DiGA (Digitale Gesundheitsanwendungen, in German, meaning
digital health applications), a subset of the over 280,000 health,
fitness, and medical apps available worldwide at the end of
2020 [12,13]. DiGA are medical devices primarily based on
digital technologies that support the detection, monitoring,
treatment, mitigation, or compensation of disease, injury, or
disability. Additionally, they must have successfully cleared an
assessment of positive care effects and product qualities—most
importantly, safety and suitability for use, data protection and
security, and interoperability—by BfArM (Bundesamt für
Arzneimittel und Medizinprodukte, in German, meaning the
German Federal Institute for Drugs and Medical Devices) [14].
All such apps would then be included in the official DiGA
directory of prescribable, reimbursable apps.
As app reimbursement is only possible when prescribed by a
physician or psychotherapist or when approval had been directed
by the health insurer, health care professionals—especially in
the outpatient care sector—play an important role in the
implementation process [15]. Five months after their
introduction, only 3700 DiGA had been prescribed and
reimbursed, increasing to 17,000 DiGA by 10 months after their
introduction [16,17].
Vast research has investigated the technological, structural, and
human factors that may influence technology adoption by health
care professionals [18], most prominently through innovation
adoption and diffusion theories by Rogers [19], the technology
acceptance model [20], and the unified technology acceptance
and use of technology theory [21]. What followed was empirical
work introducing various country-specific surveys on health
care professionals’ mHealth adoption [22-24] as well as studies
focused on specific medical disciplines and technologies,
ranging from telemedicine and remote monitoring [25,26] to
medical app use [27].
To our knowledge, no study has systematically examined
adoption of mHealth apps by physicians and psychotherapists
in the outpatient care sector—referred to as health care
professionals in the following sections—in the context of
institutionalized
programs
with
reimbursement
of
government-certified, prescribable apps, as is the case with
DiGA in Germany. This study aims to fill this gap by analyzing
health care professionals’ attitudes and prescription intentions
toward DiGA, as well as barriers to adoption and potential
remedies. It includes findings from the largest survey on
mHealth adoption by health care professionals in Germany.
Given Germany’s unique and leading approach to mHealth app
adoption, the findings can be applied to other countries looking
to expand access to mHealth apps.
https://mhealth.jmir.org/2021/11/e33012
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Methods
We used a mixed methods approach consisting of semistructured
interviews followed by an online survey, which was developed
based on the findings of the initial qualitative interviews.

Exploratory Interviews for Survey Questionnaire
Design
We first conducted a structured literature review of both existing
technology adoption literature and global case studies. Drawing
on these bodies of literature, we developed a semistructured
interview guide for interviews with physicians and
psychotherapists about their views toward and experiences with
DiGA (Multimedia Appendix 1). To ensure that a vast variety
of profiles and views on DiGA were represented, we used a
purposive sampling approach to identify heterogeneous
interviewees across various age groups, medical specializations,
attitudes toward digitization, and geographic locations in
Germany.
Interviews were conducted one-on-one by three independent
researchers via video conference, telephone, or face-to-face.
Interviews were conducted until all researchers agreed that
further interviews were unlikely to surface major new
viewpoints or topics. In total, 18 interviews with physicians and
psychotherapists were conducted. These lasted between 25 and
60 minutes and covered four question categories: (1) attitudes
toward DiGA, (2) prescription behavior and intentions, (3)
barriers to DiGA prescription, and (4) potential remedies.
During each interview, interviewers wrote extensive notes.
These were subsequently aggregated and reviewed by an expert
panel consisting of five members with multi-professional
backgrounds in medicine, natural sciences, and business and
used for survey questionnaire design. In the first round of
iteration, 38 survey questions were generated. These were
prioritized in the second round of iteration, resulting in 25
questions. Next, answer options were developed based on the
results from the qualitative interviews. Questions were also
rephrased as Likert-scale items, most often with responses
ranging from 1 (strongly disagree) to 5 (strongly agree).

Online Survey
We next conducted a cross-sectional survey investigating health
care professionals’ interactions with DiGA along four key
categories discussed in the qualitative interviews. To establish
a similar understanding of DiGA compared to general health
and wellness apps among all survey respondents, an introductory
information page about DiGA was displayed. We pretested the
survey questionnaire with five colleagues and additional health
care professionals to ensure survey comprehensibility and
clarity. Question wording, survey functionality, and/or the
introductory information page about DiGA were adjusted after
each pretest, where necessary. The final questionnaire
(Multimedia Appendix 2) was administered using Qualtrics, a
web-based survey tool [28].
The survey was conducted over a 6-week period between
December 2020 and January 2021 in accordance with the
Checklist for Reporting Results of Internet E-Surveys
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(CHERRIES) guidelines [29]. A total of 19,196 German general
practitioners, physicians, and psychotherapists were invited to
participate in the anonymous online survey via their publicly
accessible professional email addresses. To preserve privacy,
respondents were not asked to provide any identifiable
information. Additionally, we did not track which invited
participants had started or completed the survey, limiting our
ability to use reminders. To motivate participation, respondents
could download a comprehensive, custom-made information
package about DiGA for health care professionals after survey
completion, addressing the various uncertainties and questions
about DiGA that surfaced during our qualitative interviews and
pretests. No financial incentive was offered.

had prescribed DiGA so far. Some were generally open to doing
so in the future. Yet, all respondents saw substantial barriers
associated with prescribing DiGA, most importantly, lack of
information, uncertainties regarding therapeutic benefits and
medical evidence, and technical concerns. For some respondents,
the low number of available DiGA relevant to their practice
posed an additional barrier. All interviewees highlighted the
desire to be informed more broadly. Some interviewees also
called for stronger medical evidence and better compensation
of services related to DiGA. These findings were further tested
in the subsequent online survey.

In addition to insights from our qualitative interviews, we report
findings from 17 out of 25 online survey questions asked.
Besides descriptive analyses, dependencies between health care
professional characteristics and attitudes toward DiGA as well
as the likelihood of prescribing were tested in RStudio (version
1.3.1056) using chi-square tests or, when conditions for using
chi-square tests were not met, Fisher exact tests with Monte
Carlo approximation and 2000 replicates [30,31]. If respondents
did not answer a particular question, they were excluded from
the total number of respondents of this question in the analysis.

Demographics

Ethics Approval
This study was approved by the ethics committee of
Witten/Herdecke University (reference No. 278/2020).

Results
Qualitative Interviews
Most respondents viewed DiGA positively. More flexible access
to care independent of a practice’s opening hours and availability
of therapy location, patient empowerment through increased
sense of responsibility and self-efficacy, and improved
adherence emerged as key potential benefits. While respondents
had some experience with general mHealth apps, no respondent
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Online Survey
A total of 1308 health care professionals completed the
questionnaire, with minor nonresponse to individual questions,
corresponding to a response rate of 7%, in line with previous
research [23,32,33], making this the largest study on health care
professionals’ mHealth adoption in Germany so far.
As shown in Table 1, the median age of respondents was 46 to
55 years, with 52.7% (682/1295) male and 47.2% (611/1295)
female respondents, both representative of the overall German
medical profession [34]. Most respondents hailed from urban
areas (76.8%), predominately medium-sized cities between
20,000 and 100,000 inhabitants (406/1298, 31.3%), large cities
between 100,000 and 500,000 inhabitants (304/1298, 23.4%),
followed by small cities under 20,000 inhabitants (287/1298,
22.1%). A vast majority of respondents (1260/1296, 97.2%)
were active in outpatient settings. About half of the respondents
were active in single practices without physician and
psychotherapeutic colleagues (613/1268, 48.3%), while the
other half (655/1268, 51.7%) worked jointly with at least one
colleague, a fact in line with doctors and psychotherapists in
Germany overall [34]. Nearly all responding health care
professionals participated in the German statutory health
insurance scheme, although 93.6% (1171/1251) also accepted
privately insured patients.
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Table 1. Distribution of sociodemographic characteristics of all general practitioners, physicians, and psychotherapists (N=1308) who participated in
the survey.
Characteristic

Respondents, n (%)

Age in years (n=1295)
<26

1 (0.1)

26-35

49 (3.8)

36-45

233 (18.0)

46-55

415 (32.0)

56-65

477 (36.8)

>65

120 (9.3)

Gender (n=1295)
Male

682 (52.7)

Female

611 (47.2)

Diverse

2 (0.2)

Practice location size: inhabitants (n=1298)
<5000

85 (6.5)

5001-20,000

287 (22.1)

20,001-100,000

406 (31.3)

100,001-500,000

304 (3.4)

>500,000

216 (16.6)

Practice type (n=1296)
Hospital

28 (2.2)

Single practice

613 (47.3)

Joint practice

647 (49.9)

Other occupation

8 (0.6)

Practice size: practicing physicians or psychotherapists (n=1268)
1

613 (48.3)

2

270 (21.3)

3

139 (11.0)

4

101 (8.0)

5

41 (3.2)

6-10

64 (5.0)

>10

40 (3.2)

Patient population (n=1251)
Statutory health insurance only

70 (5.6)

Private health insurance only

10 (0.8)

Both statutory and private health insurance

1171 (93.6)

Medical specialty (n=1260)
Anesthesiology

24 (1.9)

Child and adolescent psychiatry and psychotherapy

61 (4.8)

Dermatology

22 (1.7)

Ear, nose, and throat medicine

38 (3.0)

General medicine

284 (22.5)

Gynecology

65 (5.2)
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Respondents, n (%)

Internal medicine

130 (10.3)

Neurology

19 (1.5)

Ophthalmology

18 (1.4)

Orthopedics and trauma surgery

44 (3.5)

Pediatrics

50 (4.0)

Psychiatry and psychotherapy

65 (5.2)

Psychological psychotherapy

264 (21.0)

Psychosomatic medicine and psychotherapy

93 (7.4)

Surgery

19 (1.5)

Urology

19 (1.5)

Other specialties

45 (3.6)

Perceived Benefits From and Attitudes Toward DiGA
A total of 62.1% (807/1299) of health care professionals viewed
the fact that physicians can prescribe DiGA as positive or very
positive. Only 22.6% (293/1299) viewed this recent development
as negative or very negative in addition to 15.3% (199/1299)
who viewed it neutrally. While health care professionals who
had higher digital affinity (χ236=126.7, P<.001) or were female
(Fisher exact P=.01) held significantly more positive attitudes,
the strength of the association between digital affinity, measured
as self-rating for job-related digital competency or gender on
the one hand and attitude towards DiGA on the other hand was
rather weak (Cramer V=0.16 and 0.09, respectively). Medical
specialty significantly influenced attitudes toward DiGA (Fisher
exact P=.001; Cramer V=0.14). Other professional
characteristics, such as age, practice type, size, and location and
patient population, did not show significant effects on attitude.

Positive attitudes toward DiGA may be explained by the various
benefits that health care professionals expect from DiGA for
both patients and physicians: health care professionals who
perceived greater benefits from DiGA held significantly more
positive attitudes toward them (χ216=116.5-785.3, P<.001; Fisher
exact P<.001; Cramer V=0.12-0.42, depending on the individual
benefit; see Figure 1 for respective benefits). On average,
benefits for patients were considered to be larger than those for
physicians, as shown in Figure 1. With 77.0% of respondents
(997/1294), improved therapy adherence was identified as a
benefit for patients most often, followed by increased health
competence (842/1294, 65.0%), improved disease management
(783/1294, 60.5%), direct health benefits from using DiGA
(733/1295, 56.7%), and improved access to care (705/1294,
54.4%). These benefits were seen to accrue primarily among
younger patients. A total of 40.7% (527/1295) of health care
professionals would prescribe DiGA primarily to younger
patients.

Figure 1. Perceived benefits from DiGA for patients and health care professionals. Respondents were asked to indicate the extent to which they see
various benefits from DiGA on 5-point Likert scales. DiGA: Digitale Gesundheitsanwendungen (digital health applications).
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About 1 in 2 health care professionals saw improved patient
care (727/1287, 56.5%) as a benefit of DiGA for physicians.
Increased patient satisfaction was seen as a benefit by 43.2%
of respondents (556/1287), followed by time savings (410/1287,
31.9%). Acquiring new patients (82/128, 76.3%) and receiving
additional income through reimbursement for medical services
related to DiGA (26/128, 72.0%) were rarely seen as benefits.
At the same time, one-fifth of health care professionals
(234/1287, 18.2%) indicated that they were unable to assess
whether DiGA would lead to attractive reimbursement,
significantly more than for other potential physician benefits.

Prescription Intentions
A large majority of health care professionals have not prescribed
DiGA and did not intend to do so in the next year: less than
10% (103/1299) of health care professionals indicated that they
had prescribed DiGA. Only 30.3% (393/1299) of health care
professionals planned to prescribe DiGA in the next 12 months.
A total of 19.9% (259/1299) were uncertain as to whether they
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would prescribe DiGA and 49.8% (647/1299) did not plan to
do so. Those who held more positive attitudes toward DiGA
(χ216=570.3, P<.001; Cramer V=0.33) or saw larger benefits
from DiGA (χ216=215.4-409.0, P<.001; Fisher exact P<.001;
Cramer V=0.11-0.30, depending on the individual benefit) were
believed to be significantly more likely to prescribe. Apart from
digital affinity (χ236=79.0, P<.001; Cramer V=0.12), health care
professionals’ demographics were not significantly associated
with prescription intentions.
Prescription intentions varied largely by medical specialty
(Figure 2). Across all specialties, 30.3% (393/1299) of
respondents indicated that they would be likely or very likely
to prescribe DiGA in the coming year. Neurologists (11/19,
58%) and ear, nose, and throat doctors (21/38, 55%) held the
highest prescription intentions. At the lower bound, only 6%
(1/18) of professionals from ophthalmology intended to
prescribe.

Figure 2. Prescription attitude and intention by medical specialty. Prescription attitude represents the share of respondents who expressed positive or
very positive attitudes toward prescribing DiGA. Prescription intention represents the share of respondents who indicated that they would be likely or
very likely to prescribe DiGA during the coming year. The difference shows the gap between prescription attitude and intention by medical specialty.
See Table 1 for respective sample sizes per medical specialty. DiGA: Digitale Gesundheitsanwendungen (digital health applications).

Similar but smaller variations across specialties were found for
attitudes toward DiGA prescription. Across all specialties,
62.1% (807/1299) of respondents held positive or very positive
attitudes. Neurologists held the most positive attitudes toward
DiGA (15/19, 79%). At the other end of the spectrum, only 50%
(22/44) of orthopedists and trauma surgeons did so.

yet only 16% (3/19) reported prescription intentions, with a gap
of 52.6 percentage points. Despite this general trend, some of
the results for prescription intentions, attitudes, and their relative
gap may also be influenced by the comparatively small sample
size in some medical specialties.

On average, prescription intentions were more than 30
percentage points lower than prescription attitudes. This gap
was smallest for ear, nose, and throat doctors (5.3 percentage
points): 61% (23/38) of responding ear, nose, and throat
professionals displayed high prescription attitudes and 55%
(21/38) displayed an intention to prescribe. The gap was largest
for surgeons: 68% (13/19) held positive prescription attitudes,

As Figure 3 displays, health care professionals saw significant
barriers to prescribing DiGA across several dimensions. Above
all, 87.4% (1135/1299) of health care professionals viewed
insufficient information as an obstacle to DiGA prescriptions.
This translates into low perceived competence in dealing with
DiGA: about 7 out of 10 health care professionals felt
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insufficiently knowledgeable to differentiate bad from good
DiGA (915/1298, 70.5%) and to advise patients regarding their
application (905/1308, 69.2%). However, 92.4% (1208/1308)
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of health care professionals wanted to receive information about
DiGA, thereby showing openness to address the key barrier to
adoption of DiGA.

Figure 3. Perceived barriers to prescribing DiGA by health care professionals. Respondents were asked to indicate to what extent they believed various
barriers prevented health care professionals from prescribing DiGA on 5-point Likert scales. DiGA: Digitale Gesundheitsanwendungen (digital health
applications).

Additionally, a majority of health care professionals saw
insufficient reimbursement of medical services related to DiGA
(716/1299, 55.1%), insufficient evidence (712/1298, 54.9%),
legal insecurities about potential liabilities for mistreatment
(680/1299, 52.3%), and worries about data protection and
security (658/1299, 50.7%) as clear barriers. Slightly less than
half of the respondents believed that training needs for the
respondent and potential staff (632/1299, 48.7%), perceptions
of increased workload (584/1299, 45.0%), and technical
integration issues (560/1299, 43.1%) were preventing health
care professionals from adopting DiGA more broadly. Only
about one-third of health care professionals saw workflow
adjustment needs (431/1299, 33.2%) and missing support for
health care professionals from DiGA providers (eg, for technical

issues in daily operations; 372/1298, 28.7%) as obstacles to
prescribing.

Measures to Support Adoption
Six measures were viewed positively by health care
professionals to increase willingness to prescribe DiGA (Figure
4). Additional information about DiGA (1104/1297, 85.1%),
recommendations by medical associations (1041/1297, 80.3%),
positive experience reports about DiGA from medical colleagues
(1024/1297, 79.0%), opportunities to test apps (1010/1297,
77.9%), and increased reimbursement for medical services
related to DiGA (932/1297, 71.9%) have the potential to support
health care professionals in the adoption of DiGA. When
approached by patients, health care professionals also believed
they would be more likely to engage with the topic and,
thereafter, potentially prescribe DiGA (821/1297, 63.3%).

Figure 4. Measures to support health care professionals’ adoption of DiGA. Respondents were asked to indicate to what extent they believed various
measures could help health care professionals to adopt DiGA on 5-point Likert scales. DiGA: Digitale Gesundheitsanwendungen (digital health
applications).
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As displayed in Figure 4, other measures were viewed as neutral
or ineffective. Recommendations to health care professionals
by health insurers (529/1297, 40.8%), integrated care contracts
(464/1296, 35.8%), and direct exchanges between health care
professionals and developers (361/1297, 27.8%) were believed
to have a weaker effect.

Discussion
Despite the high potential of mHealth to improve medical care
at lower costs [35,36], broad adoption has been challenging in
the past. To overcome these challenges, Germany embarked on
a new path by being the first country, worldwide, to introduce
DiGA as prescribable mHealth apps into regular care in October
2020. However, DiGA adoption has been relatively slow, even
at a time when large numbers of health care professionals have
adopted telemedicine due to the COVID-19 pandemic [37]. To
our knowledge, this study was the first to systematically examine
the dynamics underlying the adoption of prescribable mHealth
apps.
Our findings show that a majority of health care professionals
support the introduction of DiGA into standard care, as they
see significant medical benefits for patients, most importantly,
improved patient adherence, health literacy, disease
management, access to care, and direct health benefits. Although
further research on the evidence of mHealth apps is needed in
general [10], patient benefits have already been confirmed for
various DiGA in randomized controlled trials [38-41].
Countless studies have found the expectation of benefits,
positive attitudes, or perceived usefulness of mHealth
technologies to be core predictors of adoption [20,21].
Accordingly, health care professionals are more likely to use a
technology when they believe it to be beneficial to their patients’
care or themselves [9] and refrain from doing so when skeptical
of its benefits for their practice [7].
While our findings confirmed a positive relationship between
perceived usefulness and intention to use, the effect seems to
be somewhat limited. Despite the multitude of benefits of DiGA
seen by our respondents, only about one-third of health care
professionals planned to prescribe DiGA in the future. Although
this finding is in line with mHealth adoption rates in other
countries [32], the share of health care professionals who have
already prescribed DiGA is drastically smaller in Germany,
seconding the need for further investigations of relevant factors.
While some studies consider gender and age as
sociodemographic factors influencing technology adoption [21],
others find this effect to be limited to attitude, not intention to
prescribe [7]. The latter is true for our survey results. Only
digital affinity had a significant and positive effect on both
attitude and prescription intention. This may be due to the fact
that health care professionals with greater digital affinity and
information and communications technology experience
anticipate greater ease of use when integrating DiGA into their
work, a factor that has been found to be a strong predictor of
technology adoption [9,42].
In addition to the potential effects of sociodemographics, two
other factors may explain the low prescription intentions of
https://mhealth.jmir.org/2021/11/e33012
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DiGA. First, the availability of relevant DiGA is limited for
some specialties, which may, therefore, result in these health
care professionals not planning to prescribe DiGA, a factor also
highlighted by our qualitative interviews. Looking at the 20
apps that have been approved so far, 10 of them are related to
psychotherapy (eg, depression, phobias, and insomnia), 4 are
related to neurology (eg, stroke, multiple sclerosis, and
migraine), and 1 is related to nutrition (ie, obesity) [43]. These
are largely irrelevant for professionals from specialties with the
largest gap between positive attitudes and prescription intentions
(ie, ophthalmology, dermatology, surgery, and other specialties).
However, medically beneficial mHealth apps targeting diseases
in these currently underrepresented specialties (eg,
smartphone-based early detection of skin cancer [44] or
treatment of ophthalmologic conditions, such as amblyopia and
glaucoma [45]) are starting to emerge or are already under
review by the German Federal Institute for Drugs and Medical
Devices [46] and may increase DiGA prescriptions in the future.
Second, barriers to adoption may explain low prescription
intentions. Barriers identified in our study include lack of
information and medical evidence; insufficient reimbursement
of medical services; concerns about medico-legal issues, such
as liability and data protection risks; as well as workflow-related
issues, including required workflow adjustments, training needs,
and increased workloads. Most of these barriers are consistent
with those identified by other studies from various countries
and settings. A recent systematic review by Jacob et al [7]
identified workflow-related factors; privacy, security, and
medico-legal concerns; and monetary issues related to
reimbursement and fees to be among the most studied and
important social and organizational factors that influence
technology adoption by health care professionals. Interestingly,
lack of information—with over 87% of responses reporting this
as the largest barrier for adoption in this study—has been studied
significantly less [7]. This may be because past research has
frequently studied conceptually more established and mature
concepts, such as electronic health records [15], contrary to
Germany’s DiGA, which had only been available for under 3
months at the time of this study. For such novel technology,
information may be an anteceding barrier that needs to be
addressed first before health care professionals become fully
aware of more frequently studied barriers to adoption.
To address these barriers and support adoption of DiGA, five
concrete measures should be implemented. First, increasing
health care professionals’ level of information and trust in DiGA
through recommendations from reliable bodies, such as medical
associations, scientific societies, opinion leaders, and peers
[7,24,47], and enabling health care professionals to experience
DiGA themselves through free test versions may foster adoption.
Here, it is critical to address the barriers perceived, such as
medico-legal concerns around liability for mistreatment and
data risks, as well as benefits from using DiGA for both patients
and health care professionals. Second, introducing DiGA-related
medical services into the remuneration system for statutory
health insurance–accredited health care professionals may offer
stronger financial incentives for adoption. Past research from
Germany suggests that such measures may influence up to 85%
of health care professionals in adopting a new technology [25].
JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 11 | e33012 | p. 8
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Third, scientists should further investigate medical evidence of
DiGA using robust study designs (eg, randomized controlled
trials and meta-reviews according to Cochrane standards) and
make findings freely available more than is currently the case.
Moreover, given the widespread lack of awareness, previous
results should be disseminated more effectively, starting with
the national DiGA directory operated by the German Federal
Institute for Drugs and Medical Devices. A more transparent,
standardized, and, thus, more accessible presentation of
evidence, with a clear indication of medical and structural effects
for patients and study design conditions complied with, may
promote trust in DiGA [48]. Fourth, training offerings related
to DiGA should be expanded to help physicians make decisions
about DiGA implementation within their own work at an
extensive and intensive margin. Providing incentives for
trainings, for instance, continuing medical education
certification, may further aid this effort. Fifth, ensuring
compatibility of DiGA with existing clinical practices,
workflows, and infrastructure will be critical to remove barriers
to adoption [15].

Dahlhausen et al
This study extends our understanding of the dynamics
underlying the adoption of prescribable mHealth apps by health
care professionals. Given that an online survey was used, our
results may be subject to some self-selection bias and, therefore,
bounded representativeness. Further research may, therefore,
wish to validate these findings with an even larger, more
representative sample.
In conclusion, three strands of research resulted from this study.
First, given the criticality of greater information for prescription
among medical professionals, future studies should investigate
which channels appear to be most appropriate for delivering
DiGA information and which types of content are most critical
for health care professionals. Second, to reduce reliance on
health care professionals who might remain reluctant to
prescribe DiGA, other paths to support the adoption of medically
beneficial DiGA should be explored. Third, further research
should investigate whether health care professionals are reluctant
to prescribe DiGA to some patient groups (eg, those lacking
language or digital skills) and how such potential digital divides
can be addressed to realize mHealth’s full potential for patients
and in the German health care system at large.

Acknowledgments
The authors thank Rebecca Janßen for her support and valuable comments on the manuscript. The authors also thank Martin
Huber for sharing his perspective on the global health care industry.

Conflicts of Interest
This study was conducted as part of doctoral and habilitation research projects at the Witten/Herdecke University. All authors,
except JPE, participated in these projects while on academic leave from (FD and MZ) or employed by (LB, PB, and LF) a large
international consulting firm. The study was executed during the authors’ personal time. The consulting firm was at no point
involved in the research. There was also no funding, pay, or other commercial interest provided by the consulting firm.

Multimedia Appendix 1
Translated interview guide.
[PDF File (Adobe PDF File), 59 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Translated survey questionnaire.
[PDF File (Adobe PDF File), 172 KB-Multimedia Appendix 2]

References
1.

2.
3.
4.

5.

Keehan SP, Cuckler GA, Sisko AM, Madison AJ, Smith SD, Stone DA, et al. National health expenditure projections,
2014-24: Spending growth faster than recent trends. Health Aff (Millwood) 2015 Aug;34(8):1407-1417. [doi:
10.1377/hlthaff.2015.0600] [Medline: 26220668]
Idrish S, Rifat A, Iqbal M, Nisha N. Mobile health technology evaluation: Innovativeness and efficacy vs cost effectiveness.
Int J Technol Hum Interact 2017;13(2):1-21. [doi: 10.4018/ijthi.2017040101]
Chib A, Lin SH. Theoretical advancements in mHealth: A systematic review of mobile apps. J Health Commun
2018;23(10-11):909-955. [doi: 10.1080/10810730.2018.1544676] [Medline: 30449261]
Simons LPA, Foerster F, Bruck PA, Motiwalla L, Jonker CM. Microlearning mApp raises health competence: Hybrid
service design. Health Technol (Berl) 2015;5(1):35-43 [FREE Full text] [doi: 10.1007/s12553-015-0095-1] [Medline:
26097799]
Whitehead L, Seaton P. The effectiveness of self-management mobile phone and tablet apps in long-term condition
management: A systematic review. J Med Internet Res 2016 May 16;18(5):e97 [FREE Full text] [doi: 10.2196/jmir.4883]
[Medline: 27185295]

https://mhealth.jmir.org/2021/11/e33012

XSL• FO
RenderX

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 11 | e33012 | p. 9
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
6.

7.

8.
9.
10.

11.

12.

13.
14.
15.

16.

17.
18.

19.
20.
21.
22.

23.

24.

25.

26.

27.

28.

Hamine S, Gerth-Guyette E, Faulx D, Green BB, Ginsburg AS. Impact of mHealth chronic disease management on treatment
adherence and patient outcomes: A systematic review. J Med Internet Res 2015 Feb 24;17(2):e52 [FREE Full text] [doi:
10.2196/jmir.3951] [Medline: 25803266]
Jacob C, Sanchez-Vazquez A, Ivory C. Social, organizational, and technological factors impacting clinicians' adoption of
mobile health tools: Systematic literature review. JMIR Mhealth Uhealth 2020 Feb 20;8(2):e15935 [FREE Full text] [doi:
10.2196/15935] [Medline: 32130167]
Gerke S, Stern AD, Minssen T. Germany's digital health reforms in the COVID-19 era: Lessons and opportunities for other
countries. NPJ Digit Med 2020;3:94 [FREE Full text] [doi: 10.1038/s41746-020-0306-7] [Medline: 32685700]
Gagnon M, Ngangue P, Payne-Gagnon J, Desmartis M. mHealth adoption by healthcare professionals: A systematic review.
J Am Med Inform Assoc 2016 Jan;23(1):212-220 [FREE Full text] [doi: 10.1093/jamia/ocv052] [Medline: 26078410]
Marcolino MS, Oliveira JAQ, D'Agostino M, Ribeiro AL, Alkmim MBM, Novillo-Ortiz D. The impact of mHealth
interventions: Systematic review of systematic reviews. JMIR Mhealth Uhealth 2018 Jan 17;6(1):e23 [FREE Full text]
[doi: 10.2196/mhealth.8873] [Medline: 29343463]
Bundesgesundheitsminister Jens Spahn im Bundestag zum Digitale-Versorgung-Gesetz (DVG). Bundesministerium für
Gesundheit. 2020. URL: https://www.bundesgesundheitsministerium.de/presse/reden/dvg-23-lesung.html#c16594 [accessed
2020-12-15]
Anzahl der im Apple App-Store verfügbaren mHealth-Apps vom 1. Quartal 2015 bis zum 3. Quartal 2020. Statista. 2020.
URL: https://de.statista.com/statistik/daten/studie/1191205/umfrage/anzahl-der-bei-apple-verfuegbaren-mhealth-apps/
[accessed 2021-02-25]
Most popular Google Play categories. AppBrain. 2020. URL: https://www.appbrain.com/stats/android-market-app-categories
[accessed 2020-09-20]
Digital Health Applications (DiGA). Bundesamt für Arzneimittel und Medizinprodukte (BfArM). 2020. URL: https://www.
bfarm.de/EN/MedicalDevices/DiGA/_node.html [accessed 2021-02-15]
Gagnon M, Desmartis M, Labrecque M, Car J, Pagliari C, Pluye P, et al. Systematic review of factors influencing the
adoption of information and communication technologies by healthcare professionals. J Med Syst 2012 Feb;36(1):241-277
[FREE Full text] [doi: 10.1007/s10916-010-9473-4] [Medline: 20703721]
Beeger B, Heeg T. Holpriger start für die "Apps auf Rezept". Frankfurter Allgemeine Zeitung. 2021 Jul 29. URL: https:/
/www.faz.net/aktuell/wirtschaft/unternehmen/gesundheit-holpriger-start-fuer-die-apps-auf-rezept-17458459.html [accessed
2021-10-25]
Klöckner J. Umfrage: Kassen haben bislang rund 3700 "Apps auf Rezept" erstattet. Handelsblatt. 2021. URL: https://tinyurl.
com/acs9cypz [accessed 2021-09-20]
Jacob C, Sanchez-Vazquez A, Ivory C. Understanding clinicians' adoption of mobile health tools: A qualitative review of
the most used frameworks. JMIR Mhealth Uhealth 2020 Jul 06;8(7):e18072 [FREE Full text] [doi: 10.2196/18072] [Medline:
32442132]
Rogers EM. Diffusion of Innovations. New York, NY: Free Press of Glencoe; 1962.
Davis FD. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q 1989
Sep;13(3):319-340. [doi: 10.2307/249008]
Venkatesh V, Morris MG, Davis GB, Davis FD. User acceptance of information technology: Toward a unified view. MIS
Q 2003;27(3):425-784. [doi: 10.2307/30036540]
Ariens LF, Schussler-Raymakers FM, Frima C, Flinterman A, Hamminga E, Arents BW, et al. Barriers and facilitators to
eHealth use in daily practice: Perspectives of patients and professionals in dermatology. J Med Internet Res 2017 Sep
05;19(9):e300 [FREE Full text] [doi: 10.2196/jmir.7512] [Medline: 28874336]
Chen J, Lieffers J, Bauman A, Hanning R, Allman-Farinelli M. The use of smartphone health apps and other mobile health
(mHealth) technologies in dietetic practice: A three country study. J Hum Nutr Diet 2017 Aug;30(4):439-452. [doi:
10.1111/jhn.12446] [Medline: 28116773]
El Amrani L, Oude Engberink A, Ninot G, Hayot M, Carbonnel F. Connected health devices for health care in French
general medicine practice: Cross-sectional study. JMIR Mhealth Uhealth 2017 Dec 21;5(12):e193 [FREE Full text] [doi:
10.2196/mhealth.7427] [Medline: 29269336]
Leppert F, Dockweiler C, Eggers N, Webel K, Hornberg C, Greiner W. Economic aspects as influencing factors for
acceptance of remote monitoring by healthcare professionals in Germany. J Int Soc Telemed eHealth 2015;3:1-9 [FREE
Full text]
Fairbrother P, Ure J, Hanley J, McCloughan L, Denvir M, Sheikh A, Telescot Programme Team. Telemonitoring for chronic
heart failure: The views of patients and healthcare professionals - A qualitative study. J Clin Nurs 2014 Jan;23(1-2):132-144.
[doi: 10.1111/jocn.12137] [Medline: 23451899]
Payne KFB, Wharrad H, Watts K. Smartphone and medical related app use among medical students and junior doctors in
the United Kingdom (UK): A regional survey. BMC Med Inform Decis Mak 2012 Oct 30;12:121 [FREE Full text] [doi:
10.1186/1472-6947-12-121] [Medline: 23110712]
Survey tools. Qualtrics. 2020. URL: https://www.qualtrics.com/support/survey-platform/survey-module/survey-tools/
survey-tools-overview/ [accessed 2021-03-02]

https://mhealth.jmir.org/2021/11/e33012

XSL• FO
RenderX

Dahlhausen et al

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 11 | e33012 | p. 10
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH
29.
30.
31.

32.

33.

34.
35.

36.

37.
38.

39.

40.

41.

42.

43.
44.

45.
46.

47.

48.

Eysenbach G. Improving the quality of web surveys: The Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
J Med Internet Res 2004 Sep 29;6(3):e34 [FREE Full text] [doi: 10.2196/jmir.6.3.e34] [Medline: 15471760]
North B, Curtis D, Sham P. A note on the calculation of empirical P values from Monte Carlo procedures. Am J Hum Genet
2002 Aug;71(2):439-441 [FREE Full text] [doi: 10.1086/341527] [Medline: 12111669]
Illiger K, Hupka M, von Jan U, Wichelhaus D, Albrecht UV. Mobile technologies: Expectancy, usage, and acceptance of
clinical staff and patients at a university medical center. JMIR Mhealth Uhealth 2014 Oct 21;2(4):e42 [FREE Full text]
[doi: 10.2196/mhealth.3799] [Medline: 25338094]
Byambasuren O, Beller E, Glasziou P. Current knowledge and adoption of mobile health apps among Australian general
practitioners: Survey study. JMIR Mhealth Uhealth 2019 Jun 03;7(6):e13199 [FREE Full text] [doi: 10.2196/13199]
[Medline: 31199343]
Leppert F, Dockweiler C, Eggers N, Webel K, Hornberg C, Greiner W. Acceptance of telemonitoring by health care
professionals in Germany: A question of financial conditions. Value Health 2014 Nov;17(7):A422-A423 [FREE Full text]
[doi: 10.1016/j.jval.2014.08.1045] [Medline: 27201078]
Statistische Informationen aus dem Bundesarztregister. Berlin, Germany: Kassenärztliche Bundesvereinigung; 2020. URL:
https://www.kbv.de/media/sp/2020-12-31_BAR_Statistik.pdf [accessed 2021-11-05]
Iribarren SJ, Cato K, Falzon L, Stone PW. What is the economic evidence for mHealth? A systematic review of economic
evaluations of mHealth solutions. PLoS One 2017;12(2):e0170581 [FREE Full text] [doi: 10.1371/journal.pone.0170581]
[Medline: 28152012]
Torous J, Nicholas J, Larsen ME, Firth J, Christensen H. Clinical review of user engagement with mental health smartphone
apps: Evidence, theory and improvements. Evid Based Ment Health 2018 Aug;21(3):116-119. [doi: 10.1136/eb-2018-102891]
[Medline: 29871870]
Matthies H. Here to stay: Digital health in times of COVID-19 - A German deep dive. Health Innovation Hub. 2020. URL:
https://hih-2025.de/here-to-stay-digital-health-in-times-of-covid-19-a-german-deep-dive/#:~:text=Here [accessed 2021-02-25]
Twomey C, O'Reilly G, Bültmann O, Meyer B. Effectiveness of a tailored, integrative internet intervention (deprexis) for
depression: Updated meta-analysis. PLoS One 2020;15(1):e0228100 [FREE Full text] [doi: 10.1371/journal.pone.0228100]
[Medline: 31999743]
Pöttgen J, Moss-Morris R, Wendebourg JM, Feddersen L, Lau S, Köpke S, et al. Randomised controlled trial of a self-guided
online fatigue intervention in multiple sclerosis. J Neurol Neurosurg Psychiatry 2018 Sep;89(9):970-976. [doi:
10.1136/jnnp-2017-317463] [Medline: 29549193]
Lorenz N, Heim E, Roetger A, Birrer E, Maercker A. Randomized controlled trial to test the efficacy of an unguided online
intervention with automated feedback for the treatment of insomnia. Behav Cogn Psychother 2019 May;47(3):287-302.
[doi: 10.1017/S1352465818000486] [Medline: 30185239]
Berger T, Urech A, Krieger T, Stolz T, Schulz A, Vincent A, et al. Effects of a transdiagnostic unguided internet intervention
('velibra') for anxiety disorders in primary care: Results of a randomized controlled trial. Psychol Med 2017 Jan;47(1):67-80.
[doi: 10.1017/S0033291716002270] [Medline: 27655039]
Duplaga M. Searching for a role of nursing personnel in developing landscape of eHealth: Factors determining attitudes
toward key patient empowering applications. PLoS One 2016;11(4):e0153173 [FREE Full text] [doi:
10.1371/journal.pone.0153173] [Medline: 27049525]
DiGA Verzeichnis. Bundesamt für Arzneimittel und Medizinprodukte (BfArM). 2021. URL: https://diga.bfarm.de/de/
verzeichnis [accessed 2021-10-01]
Choi J, Cho Y, Woo H. mHealth approaches in managing skin cancer: Systematic review of evidence-based research using
integrative mapping. JMIR Mhealth Uhealth 2018 Aug 02;6(8):e164 [FREE Full text] [doi: 10.2196/mhealth.8554] [Medline:
30072362]
Hogarty DT, Hogarty JP, Hewitt AW. Smartphone use in ophthalmology: What is their place in clinical practice? Surv
Ophthalmol 2020;65(2):250-262. [doi: 10.1016/j.survophthal.2019.09.001] [Medline: 31541618]
Der DiGA-Fast-Track des BfArM: Die reise von beratung zum verzeichnis. YouTube. Bonn, Germany: Bundesamt für
Arzneimittel und Medizinprodukte (BfArM); 2021. URL: https://www.youtube.com/watch?v=P_Jdk4dXRlU [accessed
2021-03-01]
Deng Z, Hong Z, Ren C, Zhang W, Xiang F. What predicts patients' adoption intention toward mHealth services in China:
Empirical study. JMIR Mhealth Uhealth 2018 Aug 29;6(8):e172 [FREE Full text] [doi: 10.2196/mhealth.9316] [Medline:
30158101]
Busse R. Wege zu einer besseren Implementierung von digitalen Gesundheitsanwendungen in die Gesundheitsversorgung
der GKV. Abschlussveranstaltung "Fast-Track 2.0: Ein Blick in die Zukunft der digitalen Patientenversorgung". Berlin,
Germany: Technische Universität Berlin; 2020. URL: https://www.mig.tu-berlin.de/fileadmin/a38331600/I.
DiGA_Abschlussveranstaltung_final.pdf [accessed 2021-02-07]

https://mhealth.jmir.org/2021/11/e33012

XSL• FO
RenderX

Dahlhausen et al

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 11 | e33012 | p. 11
(page number not for citation purposes)

JMIR MHEALTH AND UHEALTH

Dahlhausen et al

Abbreviations
BfArM: Bundesamt für Arzneimittel und Medizinprodukte (German Federal Institute for Drugs and Medical
Devices)
CHERRIES: Checklist for Reporting Results of Internet E-Surveys
DiGA: Digitale Gesundheitsanwendungen (digital health applications)
mHealth: mobile health

Edited by G Eysenbach; submitted 23.08.21; peer-reviewed by U Bork, C Jacob, B Arents, C Gibson; comments to author 14.09.21;
revised version received 28.09.21; accepted 02.10.21; published 23.11.21
Please cite as:
Dahlhausen F, Zinner M, Bieske L, Ehlers JP, Boehme P, Fehring L
Physicians’ Attitudes Toward Prescribable mHealth Apps and Implications for Adoption in Germany: Mixed Methods Study
JMIR Mhealth Uhealth 2021;9(11):e33012
URL: https://mhealth.jmir.org/2021/11/e33012
doi: 10.2196/33012
PMID:

©Florian Dahlhausen, Maximillian Zinner, Linn Bieske, Jan P Ehlers, Philip Boehme, Leonard Fehring. Originally published in
JMIR mHealth and uHealth (https://mhealth.jmir.org), 23.11.2021. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR mHealth and uHealth, is
properly cited. The complete bibliographic information, a link to the original publication on https://mhealth.jmir.org/, as well as
this copyright and license information must be included.

https://mhealth.jmir.org/2021/11/e33012

XSL• FO
RenderX

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 11 | e33012 | p. 12
(page number not for citation purposes)

