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Abstract

Objective: On the way to a modern digital healthcare system, Germany becomes a driver of innovation by integrating digital
health applications (Digitale Gesundheitsanwendungen (DiGAs)) into standard care. Although all insured persons of the
statutory health insurance are eligible for a registered DiGA, utilisation has been rather restrained so far. There seems
to be a lack of acceptance among healthcare providers. The aim of this study is to analyse the acceptance of DiGAs in
non-pharmacological therapies.

Methods: A total of 150 therapists from the fields of physical therapy, occupational therapy, and speech-language pathology
participated in an online survey. The questionnaire captured knowledge, intention to use, opinions on advantages and dis-
advantages of DiGA usage as well as general technology acceptance and commitment.

Results: About 36% of the therapists knew DiGAs, while about 64% had not yet heard of these offers. In addition, 87% of the
respondents can imagine integrating DiGAs into their treatment or were already doing so at the time of the survey. Potentials
for using DiGAs 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.

Conclusion: The results indicate the potential for DiGAs to be further implemented in non-pharmacological therapies. The
facilitators and barriers identified allow recommendations to be derived for relevant stakeholders.
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Background
Digitalisation is increasingly making its way into everyday
life. In the course of medical-technical progress, innovative
treatment and therapy options are constantly emerging in
the healthcare sector. One of these innovations are digital
health applications (Digitale Gesundheitsanwendungen
(DiGAs)). Patients are assisted by these ‘apps on prescrip-
tion’ in the detection, monitoring, treatment or alleviation
of diseases, injuries or disabilities. A digital health applica-
tion is defined as a medical device of a low risk class I or
IIa, according to the Medical Device Regulation of the

European Union. Moreover, the main function of the
DiGA must be based on digital technologies and the
medical purpose must be achieved through the main
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digital functions. Those websites, apps and wearables are
either used only by the patient or shared between the
patient and the healthcare provider.1

In order to catch up internationally regarding digitalisa-
tion, Germany is now taking a pioneering role in the
implementation of digital health applications in public
healthcare. Therefore, the Digital Healthcare Act (Digitale-
Versorgung-Gesetz (DVG)) came into force in Germany in
January 2020. The DVG allows insured persons of the statu-
tory health insurance (SHI) access to DiGAs. For this
purpose, an innovative procedure, the Fast Track process,
was developed, which is particularly attractive for manufac-
turers, as a decision on reimbursement within the framework
of standard care will be carried out within three months. In
the course of the Fast Track process, it is assessed whether
the digital health application meets certain requirements
regarding security, functionality, quality, data protection,
data security and interoperability.1 Additionally, a positive
care effect must be proven. Therefore, either a medical
benefit or a structural and procedural improvement must be
demonstrated. To prove the positive care effect manufac-
turers must carry out at least one comparative study, demon-
strating that implementing the DiGA in standard care is
better than not using it. Therefore, an intervention group –
using the DiGA – must be compared to another group,
which can either be standard care, non-treatment or treatment
with another, comparable DiGA, that is already listed in the
DiGA directory. The choice of the comparison group must
be oriented towards the reality of healthcare. The minimal
requirement regarding the study design is a retrospective
comparative study, but the manufacturers can always
choose to carry out a prospective comparative study with a
higher level of evidence. In view of the upcoming price
negotiations, 78% of applicants so far carried out a rando-
mised controlled study, thus generating a better negotiating
position.2 The final approval is granted by the Federal
Institute for Drugs and Medical Devices (Bundesamt für
Arzneimittel und Medizinprodukte (BfArM)). Once the
requirements are met and the positive care effect is proven
successfully the digital health application will be listed in
the DiGA directory (https://diga.bfarm.de/de/verzeichnis)
and can therefore be prescribed by physicians and psy-
chotherapists for members of the SHI. If by the time of appli-
cation, the positive care effect cannot be demonstrated, the
DiGA can be provisionally listed for one year, in which
the manufacturer must conduct further research to provide
the necessary evidence. After this time the DiGA will be
reassessed and either will be listed permanently or will be
excluded from the directory.

Digital health applications still play a minor but growing
role in daily healthcare in Germany. Currently, 34 apps and
web applications (status: 15 October 2022) are registered in
the DiGA directory, which is a requirement for being reim-
bursable.3 The apps already listed have so far only been
used by a small proportion of those insured by SHI in

Germany. A survey, published in February 2021, shows
that with the involvement of 18 SHIs funds – referring to
61 million insured – around 3000 DiGA have been reim-
bursed so far.4 This development in the primary healthcare
market contrasts with the high level of willingness to use
and the great interest in digital solutions that can already
be observed in the secondary healthcare market. Currently,
around half of German smartphone users are interested in
and already use comparable digital solutions that did not
yet undergo the Fast Track process.5 However, surveys
among physicians authorised to prescribe DiGAs show that
there is a great deal of scepticism, especially regarding data
protection, the motivation of patients, and the effectiveness
and evidence of these products.6 Thus, only 37% of the phy-
sicians state in April/May 2020 their willingness to prescribe
was high.7 In addition, 10% of physicians were not even
aware of these products in November 2020.8 Another
online survey of 585 physicians and psychotherapists, con-
ducted from September to November 2021, states that only
7.2% have used a DiGA at least once and only 1.7% regu-
larly.9 Overall, however, it can be stated that due to the
novelty of the Fast Track process and the so far hesitant use
of DiGAs in standard care, the evidence situation is deficient.

Besides the physicians and psychotherapists, who are
allowed to prescribe DiGAs to their patients, other healthcare
professionals such as physical therapists, occupational thera-
pists, and speech-language pathologists are also a relevant
stakeholder group, as their activities are supported, supple-
mented and partially replaced by the applications. So far,
the opinions of these therapists regarding the integration of
DiGA into non-pharmacological therapy as well as possibly
existing barriers have not been surveyed. Also, the manufac-
turers do not address those professional groups so far with
their measures to implement DiGAs into standard care,
even if their DiGA is an online physiotherapy. Considering
that there are patients who have a close relationship with
their therapist, spending more time with the therapist than
with the treating physician, the exclusion of these healthcare
professionals seems surprising. Particularly in view of the fact
that patients with a suitable diagnosis can also receive a DiGA
directly from their SHI, without a prescription from their
physician, therapists could possibly have an important role
in the implementation of DiGAs into standard care.

The objective of this study is to determine the opinion
of therapists regarding DiGAs and its use in non-
pharmacological therapies. Therefore, physical therapists,
occupational therapists, and speech-language pathologists
are surveyed. Particular attention is paid to barriers and facil-
itators of the implementation of DiGAs in order to derive
recommendations for key stakeholders.

Methods
A cross-sectional study was conducted as a ten-week online
survey between March and June 2021. The target group
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included physical therapists, occupational therapists, and
speech-language pathologists in German inpatient and out-
patient settings. Recruitment was conducted primarily via
therapist associations, followed by requests for participation
in relevant forums, for example, in social media. Prior to the
study, participants were informed about the scope of the
study, the voluntary nature of the survey, the risks and ben-
efits as well as the procedures to maintain anonymity and
confidentiality. An agreement to this consent document
was necessary for proceeding with the questionnaire.

The survey consisted of a mixture of self-constructed
items, asking for sociodemographic characteristics, knowl-
edge of DiGAs and the intention to use DiGAs, as well as
standardised questionnaires. One standardised questionnaire
was the short scale of technology commitment.10 According
to this theory, technology commitment is composed of tech-
nology acceptance, technology competence and technology
control, analogous to the subscales of the questionnaire. A
score can be summed up with possible values between 0
(low technology commitment) and 60 (high technology com-
mitment). In addition, participants’ technology acceptance
was assessed using a questionnaire adapted from
Hennemann et al.11, which is based on the Unified Theory
of Acceptance and Use of Technology.12 The main
element of this theory is the behavioural intention to use a
new technology. This behavioural intention is influenced
by the subscales of social influence, facilitating conditions,
performance expectancy, and effort expectancy. The technol-
ogy acceptance questionnaire consists of ten statements, for
each of which the respondents indicate on a five-point
Likert scale how much they agree. A high level of approval
means better technology acceptance. In total, the question-
naire comprised 24 to 30 items depending on the answers
to the filter questions. The items were operationalised as
closed single- or multiple-choice questions. The items of
potentials and barriers of DiGA, technology acceptance,
and technology commitment were answered on a five-point
Likert scale ranging from 1 – ‘totally disagree’, 2 – ‘rather
disagree’, 3 – ‘neither’, 4 – ‘rather agree’ to 5 – ‘totally
agree’. For the interpretation of the results, scores were
dichotomised whereby a conservative approach was taken
and ‘neither’ was counted as disagreement.

When conducting the survey 11 to 15 applications had
been listed as approved DiGA, out of which one app
focused mainly on physical therapy for patients with unspe-
cific back pain and up to five other DiGAs included elements
of physical therapy, occupational therapy, or speech-
language pathology. It was expected that most participants
would be familiar with at least some fitness and lifestyle
applications in their profession, as there was a broad
offer of comparable medical device apps with business-
to-consumer business models already on the secondary
healthcare market. While at the same time it was expected
that the majority would not yet be familiar with the Fast
Track process, the DiGA directory and the specific

requirements resulting from this. Therefore, a profession-
specific flyer introducing a fictional DiGA was integrated
into the survey at the beginning of the questionnaire. The
flyer was orientated on DiGAs already listed or, alternatively,
on medical device apps that could possibly pass the Fast
Track process in the future. The flyer pointed out a descrip-
tion of the exemplary app and in keywords its potential when
integrated into non-pharmacological therapy. It was demon-
strated when and how the app could be used and three draw-
ings of the fictional user interface were shown in the flyer.
Additionally, the framework conditions arising from the
Fast Track process that differentiate DiGAs from conven-
tional fitness and lifestyle apps were presented, for
example, that the DiGA is a certified medical product and
costs will be reimbursed by the SHI. A pretest of the
survey was conducted with ten participants from all profes-
sional groups as well as tech-savvy and tech-shy individuals.
The pretest served to check the plausibility of the question-
naire and the comprehensibility of the items. By program-
ming the questionnaire with the online survey application
LimeSurvey,13 inconsistencies in the data could be avoided.

The analysis was performed using the free programming
language R Studio.14 No imputation of missing values was
performed due to the rare occurrence and the partial lack of
standardisation of the questionnaire. At first, the character-
istics of the study population were examined by reporting
absolute and relative frequencies for categorical data, as
well as the arithmetic mean and standard deviation for
numeric items. In addition, knowledge, usage behaviour
and intention to use as well as barriers and facilitators
were analysed descriptively. Based on various sociodemo-
graphic characteristics, knowledge, usage behaviour, and
the intention to use different subgroups were formed.
Subsequently, the post hoc subgroups were tested for sig-
nificant differences by means of a frequency analysis.
Depending on the scale level of the item, the distribution
between the groups was compared using either a Pearson
chi-squared test or the Mann-Whitney U-test. The signifi-
cance level was set to α= 0.05.

Results
In total, 150 therapists participated in the survey. Of the
respondents 46.0% (n= 69) were physical therapists,
38.7% (n= 58) occupational therapists, and 12.0% (n= 18)
speech-language pathologists. Most therapists worked in an
outpatient setting (62.7%, n= 94) and the average work
hours amounted to 32.4 h (SD= 11.0 h) per week (see
Table 1). The sample was mainly female 78.7% (n= 118).
The average age was 38 years (SD= 11 years), whereby
more than half of the participants (59.3%, n= 89) had
more than ten years of professional experience.

DiGAs were already known by 36.0% (n= 54) of the
respondents. This distribution did not differ significantly
between professions (χ2= 1.2863, df= 2, p= 0.526). In
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addition, 33.3% (n= 18) of those who knew DiGAs were
also aware of the DiGA directory. Regarding the usage
behaviour of the therapists, it was found that 11 persons
(7.3%) had already used DiGAs in therapy. However,
when subsequently asked about the app used, only one
listed DiGA was named, while the others mentioned add-
itional eHealth tools such as organisational aids, video
therapy, and wearables. In the future, 80.0% (n= 120) of
the respondents could imagine using DiGAs in their treat-
ment. In summary, a total of 131 healthcare professionals
(87.3%) indicated a positive intention to use, as they
either stated they already use DiGAs or could imagine
doing so in the future (see Table 2).

Potential in the use of digital healthcare solutions was
seen particularly in improving the quality of therapy
(86.7%, n= 130), in promoting the health literacy of
patients (84.0%, n= 126), and in improving the sustainability
of therapy (82.7%, n= 124). Likewise, respondents appre-
ciated the apps’ ability to provide therapy regardless of

time or location (88.7%, n= 133). In addition, the respon-
dents recognised an advantage in the fact that DiGAs are
part of the SHI system and thus costs are reimbursed
(85.3%, n= 128). Fewer benefits were seen in improving
communication with patients (48.7%, n= 73) or increasing
the patient therapy adherence (38.7%, n= 58).

The therapists expected challenges in the lack of tech-
nical equipment in the therapy centres (59.3%, n= 89),
which will lead to technical problems (56.7%, n= 85).
Both items regarding the technical equipment did not
differ significantly between therapists working in rural
and urban areas (χ2= 1.7425, df= 3, p= 0.628 & χ2=
3.9898, df= 3, p= 0.263). Additionally, therapists antici-
pated that patients use DiGAs incorrectly and errors will
occur while training with the app (62.7%, n= 94).
One-third of the respondents expected their patients to be
overwhelmed with the DiGA use (28.7%, n= 43).
Therapists themselves rarely reported being overwhelmed
with using DiGAs (6.0%, n= 9) or not knowing how to
use them (14.7%, n= 22).

In the subgroup analyses on barriers and facilitators, it
appeared that therapists who know DiGAs were signifi-
cantly less likely to agree that errors occur during patient
training with the DiGA (χ2= 8.6025, df= 1, p= 0.003).
Subgroup analyses between persons who already used a
DiGA or plan to do so in the future and persons who
declined DiGAs, revealed multiple significant differences
in the agreement to given potentials and barriers of
DiGAs. Therapists who favour DiGAs generally agreed
on most items significantly more with the advantages and
significantly less with the disadvantages than therapists
who opposed DiGAs. No significant difference could be
seen in the statements that DiGA use leads to technical pro-
blems (χ2= 1.4218, df= 1, p= 0.233) that the required
technical equipment is not available (χ2= 0.000, df= 1, p
= 1.000), and that the patients’ affinity for technology is
insufficient (χ2= 0.000, df= 1, p= 1.000). In addition, pro-
ponents and opponents alike indicated uncertainty about the
risks and liability associated with DiGA use (χ2= 0.2320,
df= 1, p= 0.630). The only advantage of DiGAs that did
not significantly differ between proponents and opponents
was the statement that DiGA use can reach new patients
(χ2= 2.1615, df= 1, p= 0.142).

For technology acceptance (see Table 3), the average
behavioural intention score was 3.5 (SD: 1.0). Overall,
60.7% (n= 91) of the sample had a score higher than
3.0 ‘neither’, indicating a positive behavioural intention.
In particular, the effort expectancy, operationalising the
effort required to implement DiGAs into daily therapy,
was rated as feasible (4.3 points). This also applied to the
benefits derived from using DiGAs, as seen by 4.1 points
for the subscale performance expectancy.

In terms of technology commitment, technology compe-
tence was the highest subscale with 17.2 points and the
overall score average was 45.8 points out of a possible 60

Table 1. Sociodemographic characteristics of the study population.

Item Forms/mean (SD) n %

Profession Physical therapy 69 46.0%

Occupational therapy 58 38.7%

Speech-language
pathology

18 12.0%

Other 5 3.3%

N 150 100.0%

Setting Outpatient 94 62.7%

Inpatient 27 18.0%

Both 27 18.0%

Missing value 2 1.3%

N 150 100.0%

Work hours/
week

32.4 h (11.0 h) 149 99.3%

Gender Female 118 78.7%

Male 31 20.7%

Diverse 1 0.7%

N 150 100.0%

Age 38.0 years (11.0 years) 148 98.6%

n: amount; %: percentage.
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Table 2. Therapists’ opinion on integrating DiGAs in non-pharmacological therapy.

Item

DiGA knowledge Intention to use DiGA

Whole
sample Yes No Positive Negative

Agreement Agreement Agreement Agreement Agreement

The use of DiGAs…

Relieves me in my work routine. 52.7% 61.1% 47.9% 58.0%* 16.7%*

Enhances the therapy quality for all patients. 51.3% 48.1% 53.1% 57.3%* 11.1%*

Enhances the therapy quality for some patients (e.g. specific
age group or severity of the illness).

86.7% 87.0% 86.5% 91.6%* 50.0%*

Enhances the sustainability of the therapy. 82.7% 85.2% 81.3% 87.8%* 50.0%*

Promotes the adherence to the therapy of all patients. 38.7% 44.4% 35.4% 42.7%* 11.1%*

Promotes the adherence to the therapy of some patients (e.g.
specific age group or severity of the illness).

71.3% 75.9% 68.8% 75.6%* 38.9%*

Promotes the patients’ health literacy. 84.0% 85.2% 83.3% 89.3%* 50.0%*

Supports effective monitoring of the patients’ therapy. 82.0% 79.6% 83.3% 87.8%* 38.9%*

Promotes the connection and the data transfer between
therapist and patient.

75.3% 85.2% 69.8% 83.2%* 22.2%*

Improves the conversation between therapists and patients. 48.7% 51.9% 46.9% 54.2%* 11.1%*

For the DiGA use speaks …

That the SHI covers the costs of the app. 85.3% 81.5% 87.5% 90.8%* 50.0%*

That supply gaps in the healthcare system can be closed. 72.0% 74.1% 70.8% 79.4%* 22.2%*

That the patients are offered therapy independent of place and
time.

88.7% 88.9% 88.5% 93.9%* 50.0%*

That new patients can be reached. 57.3% 55.6% 58.3% 60.3% 38.9%

That via the DVG legal certainty was created, regarding DiGA
usage in therapy.

71.3% 77.8% 67.7% 76.3%* 38.9%*

The use of DiGA…

Overstrains the patients. 28.7% 22.2% 32.3% 23.7%* 61.1%*

Leads to technical problems. 56.7% 48.1% 61.5% 54.2% 72.2%

Overstrains me as a therapist 6.0% 5.6% 6.3% 3.1%* 27.8%*

Means a hardly manageable additional effort. 20.0% 18.5% 20.8% 13.0%* 66.7%*

Does not fit in the given treatment time span per patient. 38.0% 40.7% 36.5% 34.4%* 66.7%*

(continued)
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(see Table 4). Therapists who stated a positive intention to
use DiGAs or therapists with DiGA knowledge had a sig-
nificantly higher technology acceptance than persons who
rejected (W= 1537.5, p= 0.036) or did not know about
DiGAs (W= 1922.5, p= 0.009).

Discussion
To our knowledge, this online survey is the first research
project to examine the publicity of and opinion about

DiGAs out of the perspective of therapists in non-
pharmacological therapies. Results show that most partici-
pants are not aware of DiGAs. In general, the willingness
to implement digital health applications in therapy in the
future is high. By using DiGAs, therapists mainly expect
benefits, for example, quality improvements of therapy.
Nevertheless, the survey identified current barriers that
hinder a broad implementation of DiGAs in standard care,
such as the lack of technical infrastructure or the insufficient
digital health literacy of the German population.

Table 2. Continued.

Item

DiGA knowledge Intention to use DiGA

Whole
sample Yes No Positive Negative

Agreement Agreement Agreement Agreement Agreement

Against the DiGA use speaks …

That the effort overtakes the benefit. 28.7% 27.8% 29.2% 20.6%* 83.3%*

That the data protection and data security are insufficient. 32.0% 22.2% 37.5% 27.5%* 61.1%*

That the necessary technical equipment is missing. 59.3% 55.6% 61.5% 58.8% 61.1%

That the patients’ technical affinity is insufficient. 61.3% 53.7% 65.6% 61.1% 61.1%

That patients will make errors in training with the app. 62.7% 46.3%* 71.9%* 57.3%* 100.0%*

That I do not know how to use them. 14.7% 9.3% 17.7% 10.7%* 44.4%*

That significant uncertainties exist, regarding the risks and
liability of the use.

53.3% 42.6% 59.4% 51.9% 61.1%

DiGA: Digitale Gesundheitsanwendung (digital health application); SHI: statutory health insurance; DVG: Digitale-Versorgung-Gesetz.
*Significant difference α < 0.05.

Table 3. Technology acceptance of the sample.

Technology acceptance

Whole sample DiGA knowledge Intention to use DiGA

Yes No Positive Negative

M (SD) M (SD) M (SD) M (SD) M (SD)

Behavioural intention 3.5 (1.0) 3.7 (1.0) 3.4 (0.9) 3.7 (0.8)* 2.1 (0.7)*

Social influence 3.0 (0.8) 2.9 (0.8) 3.0 (0.8) 3.1 (0.7)* 2.2 (0.7)*

Facilitating conditions 3.6 (0.9) 3.9 (0.8)* 3.5 (1.0)* 3.8 (0.9)* 2.7 (0.9)*

Performance expectancy 4.1 (0.8) 4.3 (0.8)* 4.0 (0.8)* 4.3 (0.6)* 3.0 (1.1)*

Effort expectancy 4.3 (0.8) 4.5 (0.6)* 4.2 (0.8)* 4.4 (0.7)* 3.8 (1.0)*

DiGA: Digitale Gesundheitsanwendung.
*Significant difference α < 0.05.
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According to official statistics, nearly 333,000 therapists
were working in non-pharmacological therapies in 2018, of
which 60.7% were employed in an outpatient setting.15 The
proportion of therapists in an outpatient setting in this study
is 62.7% and therefore matches the official statistics. With
72.1% the majority of healthcare providers in 2018 were
physical therapists, followed by occupational therapists
with 18.9% and speech-language pathologists with
9.0%.15 This distribution is also reflected in the current
survey. Furthermore, predominantly women (84.3%)
work in these professions.15 The majority of respondents
in the online survey are women too (78.7%). Therefore,
certain characteristics of the sample are comparable with
data from official statistics of the German healthcare
system, so that the study population appears to be represen-
tative for the target population.

One important result of the survey is that there is a lack
of information among therapists regarding DiGAs as well
as new DVG regulations. For example, only 36.0% of
respondents are aware of DiGAs and only 12.0% know
the DiGA directory. This information deficit does not
differ significantly between professions, suggesting that
regardless of the existence of digital health applications
for specific therapy, there is a lack of awareness of
DiGAs amongst therapists. Accordingly, it is up to relevant
stakeholders to provide therapists with information about
DiGAs and DVG in order to reduce the information
deficit. However, the responsibilities between SHIs,
medical associations and DiGA manufacturers do not
seem to be clear at this point, which is why no one has ful-
filled this obligation so far.16

Compared to physicians, therapists are less likely to have
knowledge of DiGAs. A survey of 528 physicians of all
specialities in inpatient and outpatient settings carried out
in November 2020 found that one in ten physicians does
not know what a DiGA is,8 while in this survey six out of
ten therapists do not know what a DiGA is. This result is
not really surprising, because physicians are allowed to

prescribe DiGAs and are therefore more likely to be con-
fronted with these offers than therapists, who have so far
had a rather accompanying role. In addition, the hesitation
of physicians to prescribe DiGAs does not contribute to
other health professionals’ awareness of digital health
applications. The first reports of the SHIs4 can be con-
firmed, as this survey showed that only one therapist has
used a DiGA in therapy so far. DiGAs have not yet
arrived in daily care and certainly not as an adjunct in non-
pharmacological therapies.

The lack of knowledge among therapists may also be
related to the limited DiGA offer, as only a few applications
were listed in the DiGA directory at the time of the survey.
One of the reasons for the slow start of the DiGAs is the
extensive requirements a digital health application must
meet in order to be reimbursed via the Fast Track
process. Many manufacturers withdraw their applications
to revise them, as they otherwise expect rejection by the
BfArM. At the moment (status: 12 October 2022), 83 out
of 151 applications have been withdrawn.3 However, with
increasing experience in the Fast Track, a broad expansion
of the offer can be expected. A survey of approximately 300
drug and medical device manufacturers found that more
than half of these companies have already developed or
plan to develop digital healthcare applications.17

Despite the knowledge gap the willingness to use DiGAs
is 87.3% clearly higher. This suggests that therapists, even
without being enabled to prescribe DiGAs themselves, are
nevertheless a relevant target group. They can play a key
role in encouraging patients to use DiGAs. In particular,
considering the possibility that patients with a relevant
diagnosis are able to receive access to a DiGA directly
from their SHI without a prescription from a physician.
Consequently, involving other healthcare professionals,
such as therapists or nurses, in promoting a digital health
app can be successful.

The great interest of the therapists in using DiGAs is
reflected in the participants’ perceptions of the facilitation

Table 4. Technology commitment of the sample.

Technology commitment

Whole sample DiGA knowledge Intention to use DiGA

Yes No Positive Negative

M (SD) M (SD) M (SD) M (SD) M (SD)

Technology acceptance 13.8 (3.6) 14.9 (3.5)* 13.2 (3.5)* 14.1 (3.4)* 11.9 (4.3)*

Technology competence 17.2 (2.7) 17.5 (2.5) 17.0 (2.7) 17.2 (2.6) 16.8 (2.8)

Technology control 14.8 (2.6) 15.9 (2.5)* 14.3 (2.5)* 14.9 (2.6) 14.1 (2.8)

Score 45.8 (6.8) 48.3 (6.6)* 44.5 (6.6)* 46.3 (6.5) 42.8 (8.6)

DiGA: Digitale Gesundheitsanwendung (digital health application).
*Significant difference α < 0.05.
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and benefits of DiGA implementation. Thus, on average,
the respondents agree significantly more with statements
about facilitators than with statements about barriers.
However, respondents do not assume that all patients will
equally benefit from the use of DiGAs. For example, thera-
pists expect greater benefits from the DiGA use for specific
patients in terms of improving treatment quality and
improving treatment adherence than for the whole patient
cohort, for example, persons of a certain age group or
with a certain severity level. To ensure an efficient imple-
mentation, it is important to provide DiGAs only to those
patients who are likely to benefit from them and who will
actually use them. Thus, three factors can be defined for
the long-term success of DiGAs in standard care18: (1)
There must be a wide range of patients for whom medical
benefit can be expected from the use of DiGAs. (2)
DiGAs need to achieve a high level of user acceptance,
which requires good usability. (3) The cost-effectiveness
ratio of DiGAs should be continuously reviewed in the
future, especially through real-world evidence studies.

Another major advantage of DiGAs is seen in the state-
ment that they promote patients’ health literacy, as 84.0%
of the sample agree with this statement. In the German popu-
lation, 58.8% have low health literacy, especially persons
over 65 years of age and those with chronic, sometimes multi-
morbid diseases.19 For this reason, experts recommend
strengthening the digital sovereignty of older people and
adapting the development of digital technologies to the com-
petencies, needs and requirements of older people.20 This
results in a need for action by policymakers to promote and
improve the digital health literacy of the population, espe-
cially for vulnerable groups. With the DVG coming into
force, policymakers have transferred this task over to the
SHIs, which are now obliged to offer programs to promote
the digital health literacy of the insured (§20k SGB V).

Besides the inadequate digital health literacy of the
patients, 61.3% of the respondents assume that the patients’
affinity for technology is insufficient for DiGA use.
Therapists’ own technology competence is estimated
better. Additionally, therapists perceive the greatest disad-
vantage of DiGA use to be the potential for errors to occur
during patient training (62.7% agreement). However, errors
that occur when patients train on their own can never be com-
pletely ruled out, even without digital assistants, which is
why regular monitoring by the therapist is important. It is
therefore necessary to consider to what extent DiGAs can
replace an in-person therapy, or whether a supplementary
or partial replacing use is preferable.

In the aspect of whether the therapists are relieved in
their daily treatment routine by the DiGA use, the sample
is divided into opinions. This shows that the implementa-
tion of newer technologies is often initially associated
with hurdles and additional effort before these technologies
provide meaningful support and facilitate daily business.
According to the indications in the technology acceptance

questionnaire, where the effort expectancy subscale is
rated the highest with an average of 4.3 points out of 5
points, therapists expect the implementation of DiGAs
into therapy as feasible.

Another challenge in the use of DiGAs is seen by the
therapists in the comprehensive, technical implementation.
Thus, 59.3% of respondents agree that the required technical
infrastructure is not available. Similarly, 56.7% anticipate
technical problems with DiGA use. These items, unlike
most of the other statements, do not differ significantly
from each other in any of the subgroup analyses, which indi-
cates that the challenge of technology is seen equally by the
therapists. Technical challenges are expected independent
of whether therapists approve or disapprove DiGAs.
Particularly in rural areas, the nationwide availability of
broadband in Germany remains problematic, resulting in
the need to expand the infrastructure.21 By the end of
2020, only 80.9% of the 4.4 million households in rural
areas in Germany had broadband availability of more than
50 Mbit/s.22 Policymakers have recognised this need and
are therefore promoting the expansion of broadband, espe-
cially in rural regions. In the present survey, however, thera-
pists in rural and urban areas alike state that there are
technical challenges.

Regarding the technology acceptance of the sample, the
results of the opinion survey on facilitators and barriers to
DiGA use are confirmed, which is shown by the high
score in the performance expectancy subscale. The high
score in the effort expectancy subscale implies a sufficient
digital competence of the therapists to implement DiGAs.
The fact that DiGA knowledge is still insufficient is con-
firmed indirectly by the comparatively low score in the sub-
scale social influence, since therapists state to not feel
pressured by colleagues or patients to start using DiGAs.
This indicates that most patients do not know about
DiGAs either. Still, in the future, DiGAs are expected to
be increasingly requested by patients as this is a typical
development for digital innovations. For the majority of
the German population, it is now normal to use online
banking, to buy transportation tickets via app and to shop
online. These applications, analogous to the DiGAs, took
some time to integrate into the daily life of people. The
growing interest in DiGAs can also be observed in a
recent report by the German National Association of
Statutory Health Insurance Funds (Spitzenverband der
Gesetzlichen Krankenkassen (GKV-SV)), which indicates
that the use of DiGAs increased steadily in the first half
of the year 2021. By September, a total of 50,112 DiGAs
had been prescribed by physicians and psychotherapists
or approved by the health insurance companies, of which
78.5% were redeemed during this period.23

The results of the technology commitment scale show
once again that a generally high technology acceptance is
a predictor of DiGA knowledge and a positive intention
to use DiGAs. This is confirmed by the significant
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differences in the subgroup analyses. Therefore, tech-savvy
persons are likely to be the first users of DiGAs and by
doing so they will become role models for their colleagues
and patients.

Generally, there are some limitations in this survey that
should be considered when interpreting the results. (1) As
standardised and validated, DiGA-specific measurement
instruments have not been developed so far, often self-
developed questions had to be used in the questionnaire,
which may have led to restrictions on the reliability and val-
idity of the results. (2) In order to address the expected lack of
knowledge regarding DiGAs, a profession-specific flyer
introducing a fictional DiGA and the most important regula-
tions resulting from the DVGwas included in the survey. On
the one hand, this was necessary to ensure that the answers of
the participants are valid. On the other hand, this could have
influenced the respondents’ perceptions, as possible advan-
tages of DiGAs and the accessibility via the Fast Track pro-
cedure were presented. (3) Additionally, the division of the
sample into different subgroups resulted in small sample
sizes in some cases. Therefore, these results have to be eval-
uated rather exploratively. (4) Due to the cross-sectional
design only a snapshot of the knowledge, the intention to
use and the therapists’ opinion on DiGAs could be recorded.
In the future, it is therefore advisable to conduct further
surveys in order to gather more experience and to monitor
the development over time in the context of a broader
DiGA offer and increasing implementation of DiGA in
everyday non-pharmacological therapy.

Conclusion
The results of the study indicate that an increased imple-
mentation of DiGAs in non-pharmacological therapies is
possible. The interest of the therapists is high, and they
tend to expect more benefits in the DiGAs use than bar-
riers. Nevertheless, the prerequisites must first be
improved, such as the technical infrastructure or the
level of information about DiGAs among healthcare provi-
ders and patients alike. A more diverse range of products
is also likely to promote the implementation of DiGAs in
standard care.
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