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Abstract

Background The use of digital health applications (German acronym DiGA) for comprehensive patient care is
increasing rapidly. Patients with non-organic insomnia can be prescribed an application to manage insomnia. Due to
the high prevalence of insomnia in patients with cancer, we were interested in the effect of it and what barriers need
to be overcome for its use. The focus of existing studies on acceptance and benefits prompted us to emphasise the
analysis of barriers and thus to formulate possible solutions.

Methods To analyse the barriers of use, the study population (patients with self-reported tiredness or sleep
disturbance via validated instruments and cancer disease) was divided into 3 groups. In groups 1 (patients who
refused to participate in advance) and 2 (patients who refused a prescription), short close-ended questionnaires were
used for non-response assessment by treating oncologists. Problem-centred guidelines were used for the telephone
interviews with group 3 (patients who did not provide information on DiGA use). Alternatively, group 3 was invited

to complete and return the close-ended questionnaire. A quantitative analysis of the non-response reasons was
conducted using SPSS in groups 1 and 2, while MAXQDA was used for the qualitative data in group 3.

Results Patients refused to participate at several stages of our study. Quantitative data are available for groups 1

and 2. In the largest group 1, 62% of patients refused to participate due to non-subjective sleep disturbance (177 out
of 189 patients) during recruitment by treating oncologists, despite high scores on the screening tool. In the small
group 2 (11 out of 15), the most common reasons for withdrawal documented by the oncologists were loss of interest
and deteriorating health. The problem-centred qualitative interviews with group 3 (17 patients) revealed that some

of them used the prescribed DiGA, despite not being included in the main study and being categorized as lost to
follow-up.

Conclusion Analysis of barriers to DiGA use showed that reducing administrative barriers and providing digital and
personal support can increase acceptance of the use of DiGAs among cancer patients. Additionally, screening tools
can act as a door opener to further communication regarding DiGAs.
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Background

Since December 2019 the German Digital Healthcare Act
(DVG) came into force, digital health applications were
included in directory of reimbursable DiGAs [1]. A fast-
track procedure has been established for the rapid imple-
mentation of these low-risk medical devices [2]. This
process entails rigorous assessment of safety, functional
suitability, and medical benefits [1-3]. Once approval has
been granted by the German Federal Ministry for Drugs
and Medical Devices (BfArM) and inclusion in the DiGA
directory has taken place, a prescription can be provided
by physicians or physiotherapists. Alternatively, direct
authorisation may be granted by the relevant health
insurance company. Subsequently, the health insurance
company generates the required activation code for the
patient’s end device [4, 5].

The use of digital health applications (German acronym
DiGA) is increasingly finding its way into clinical prac-
tice, as they are designed to support patients’ individual
disease management [3]. Advances in digital communi-
cation and the growing presence of various start-up com-
panies in the German healthcare market mean that the
range of prescription ready DiGAs is becoming increas-
ingly broad and extends across different specialisms [6].
In the period from 2020 to 2022, 203,000 DiGAs were
prescribed in Germany. 164,000 (81%) were redeemed.
With 16,000 prescriptions for insomnia patients, it is
one of the 4th most frequently prescribed DiGAs. The
proportion of prescriptions authorised by health insur-
ance companies is 12%, with 90% first prescriptions and
10% second or third prescriptions. It is represented and
used by both genders in all age groups, with women con-
sistently receiving more prescriptions than men. What
all DiGAs have in common is that the number of follow-
up prescriptions after a first prescription decreases [7].
According to the German Association for Digital Health-
care, Germany is playing a pioneering role in the field of
DiGA. Other European countries have adopted a similar
approach, utilizing a fast-track procedure. France, for
example, has been using the PECAN model since 2021.
Initiatives to establish a system of harmonised approvals
are also underway at European level [8, 9].

There are currently 64 applications listed in the Ger-
many DiGAs directory, divided into 11 organ-related cat-
egories and one ‘other’ category [10]. In 2024, 35 of the
64 DiGAs are permanently listed in this directory. One of
them is ‘somnio™ (https://somn.io/), which was approved
in October 2020 for the treatment of insomnia. The
application is aimed at patients suffering from insomnia

symptoms and works with evidence-based methods from
the field of cognitive behavioural therapy [11]. According
to the guideline of the German Society for Sleep Research
and Sleep Medicine, these techniques continue to be the
gold standard for the treatment of sleep disorders [12].

‘somnio” guides its users through the various modules
by ‘Albert; a virtual sleep therapist. Information is con-
veyed in an easy-to-understand language and the speed
of speech can be adjusted if necessary. The effectiveness
of the application was proven in a randomized controlled
study with 56 participants. The intervention group
reported that their time spent asleep and awake was
shortened and the total sleep time was increased, with
56% of participants confirming this. The DiGA ‘somnio™
meets the necessary requirements for inclusion in the
permanent DiGA directory, as evidenced by repeated
positive intervention-control-group studies [11, 13].

The high prevalence of insomnia as a concomitant
symptom of cancer diseases now gives rise to the ques-
tion of whether cancer patients can also benefit from
a prescription and achieve an improvement in sleep-
related parameters. As the literature research showed,
sleep disorders and the resulting effects on quality of life
in everyday life are common side effects of various cancer
diseases [14, 15]. The importance of early intervention
was emphasised as early as 2001 in a study by Savard et
al., which looked at the relationship between cancer and
insomnia [16]. As meta-analyses have shown, the cog-
nitive behavioural therapy techniques used within the
DiGA are the treatment of choice for comorbid insomnia
associated with cancer diseases [17, 18].

The DiGA could therefore also be a suitable tool for
improving insomnia symptoms in cancer patients.

The area of DiGAs in the medical care system is
undergoing rapid development. Nevertheless, there are
indications that scientific evaluation is encountering lim-
itations. In the study conducted by Labinsky et al., it was
concluded that there is a lack of empirical data concern-
ing DiGAs, and thus, the implementation of larger-scale
practical studies was advocated. A frequently observed
phenomenon is unit non-response and high drop-out
rates in the intervention group in comparison to the con-
trol group. Further investigation into drop-out analysis
would serve to enhance the methodological quality of
various DiGAs, as well as the validity and reliability of the
findings [19, 20].

A usage analysis relating exclusively to DiGAs was car-
ried out by a German health insurance in 2021. For this
purpose, 244 insured persons with a DiGA prescription
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were surveyed. 62% found the DiGA helpful and around
half would continue to use it in the future. In contrast,
33% were dissatisfied, with a lack of added value and a
lack of individualisation cited as the main reasons [21].

Our literature search revealed a clear focus of the exist-
ing studies on the acceptance and benefits of DiGAs [19,
22, 23] whereas non-response analyses on practicabil-
ity and barriers have hardly been the subject of previous
research [24, 25]. It is of particular importance to con-
sider the various challenges faced by vulnerable groups
when attempting to access digital resources. In order to
facilitate equitable access for all target groups, includ-
ing patients with chronical illnesses or with continuing
health impairments, it is essential to gain a comprehen-
sive understanding of the barriers and obstacles that
may be encountered outside of digital literacy, in order
to ensure that all members of society have the opportu-
nity to engage with DiGAs [26]. A review of the litera-
ture published from January 2016 to December 2021 on
mobile phone-based interventions reveals, on the one
hand, the benefits of mHealth for cancer patients and, on
the other hand, the lack of research into the challenges
and obstacles of non-utilisation despite an existing pre-
scription [27]. The findings of a cross-sectional survey on
e-mental health interventions for psychiatric patients by
Weitz et al., published in 2023, also emphasise the poten-
tial and importance of tailored implementation strategies
to improve healthcare [28].

Given the critical importance of dropout rates to the
validity and reliability of trials, it is essential to investi-
gate the reasons for dropout at different stages of a main
trial. This will help to identify ways and strategies to
address the barriers to the use of DiGAs as a means of
patient empowerment. Furthermore, the barriers known
in the literature, viewed from the perspective of equity
of access, should contribute to a more comprehensive
understanding of the groups affected and to the formula-
tion of potential solutions [29].

As with other DiGA studies, a non-negligible num-
ber of patients did not receive a prescription or did not
provide information on their DiGA activation or use
within our main ‘SOMNUS’-study (benefit of SOMNio
in cancer patients-analysis of qUality of life and phySical
activity). Consequently, we systematically and partially
standardised the reasons for non-use from the patients’
perspective in our study. Additionally, the reasons for the
refusal of the treating physicians to prescribe the DiGA
were documented. All barriers mentioned are the main
objectives of the non-participation analysis presented in
this paper.
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Methods

Study population of the main study

The outpatient clinic of a German comprehensive cancer
center routinely performs a tablet-based patient reported
outcome measurement for cancer patients. This routine
data was used to identify patients who provided informa-
tion on tiredness and/or sleep disturbances in a symptom
and needs assessment in the period January 2021-May
2022. The minimal documentation system (MIDOS?) is
the validated German version of the Edmonton Symp-
tom Assessment Scale for assessing the symptom burden
of oncology patients and was used to record tiredness.
The Patient-Health-Questionnaire (PHQ-8), a validated
instrument for the assessment of depressive disorders,
provided an initial evaluation of sleep disturbance [30—
32]. The inclusion criteria for the main ‘SOMNUS’-study
were initially adult patients with histologically confirmed
cancer. Then patients are systematically screened in a
symptom and needs assessment and included if an adult
patient reports as a second important criterion: ‘I have
difficulty falling asleep or sleeping through the night, an
increased need for sleep more than half of the days or
almost every day’ or reports moderate or severe tiredness
and weakness. The Declaration of Helsinki and Fortaleza
will be adhered to in all steps and upon participation
and patient consent, a further baseline assessment was
performed by an oncologist using the Insomnia Sever-
ity Index (ISI). For the categorisation of insomnia, the
threshold values for insomnia classification by Dieck et
al. were adopted: 0—14 points: no/subthreshold insom-
nia, 15-21 points: moderate insomnia, 22-28 points:
severe insomnia [33].

Based on these criteria, adult patients with an ISI score
of at least 15 were recruited and will only be included as a
case in the main study analyses if further criteria are met.
Firstly, they had to provide feedback on DiGA activation
and secondly, they had to return at least two of the three
follow-up questionnaires in order to be included as a case
in the main ‘SOMNUS’-study.

Study population of non-participation and dropout
surveys

If an ISI of at least 15 points was achieved, the DiGA
could be prescribed by the treating oncologist in the case
of moderate insomnia. In several phases of our main
‘SOMNUS’- study, eligible participants refused to take
part in a trial of a DiGA for the treatment of sleep dis-
orders. Accordingly, different definitions of non-partici-
pants were defined for each phase, as follows:

1. Patients who refused to participate in the study in
advance (unit non-response),
2. Patients who refused a prescription (drop-out),
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3. Patients who did not provide any information on
DiGA use (lost-to-follow-up).

As can be seen in Table 1, group 1 consists of people who
met the above-mentioned criteria for study participation
and who declined to participate in the study in advance
(anonymised evaluation of patient records). The second
and third group contain patients who also belong to the
study population, agreed to participate in the study and
completed the first screening survey (1st questionnaire)
including ISI questions, but did not participate at differ-
ent times thereafter.

Group 2 therefore consists of participants who signed
a consent form to participate, but for whom the patient
himself or the treating physician then refrained from pre-
scribing, which would have been the next important step
for the main ‘SOMNUS’-study. Finally, group 3 is made
up of participants who were prescribed DiGA without
completing the main study questionnaires. The non-par-
ticipants in group 3 lacked information about their DiGA
use and/or positive or negative experiences with use or
any challenges including difficulties associated with
DiGA (Table 1).

Survey methods

Unit non-response using a partially standardised closed
external survey

Group 1 Reasons for refusal immediately after being
informed about the possibility of participating in the
study were asked by the treating oncologists and docu-
mented using a mainly close-ended questionnaire with
the following response options: Patient refused despite
positive MIDOS? and/or PHQ-8 questions due to ‘no
subjectively perceived sleep disturbance or tiredness’ or
another reason noted by the physician. Another level was
a medical exclusion, which documented the reasons for

Table 1 Grouping according to the response behaviour
Group 17 Group 3
(unit-non-response) (lost-to-follow-up)

Group 2
(study drop-out)

Patients who refused to
participate in advance®
The reasons were asked
by the treating oncolo-
gist and documented
the mainly close-ended
questionnaire.

Eligible patients Patients who agreed
(ISI>15) with informed  to participate at
consent to participate  ISI> 15, received a
in the study and then  prescription and
drop-out due to no subsequently did
DiGA prescription. not reply to main
The reasons were study questionnaires.
asked by the treating  The reasons were
oncologist and docu-  asked by the author
mented at the one and documented in
page mainly close- writing.
ended questionnaire.  (Telephone call, e-
mail, questionnaire,
letter, feedback via
treating oncologist)

2As the anonymised parameters evaluated are based on routinely collected
data, no separate patient consent was required for the first survey
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positive MIDOS? and/or positive PHQ-8 questions in
patients with a ‘life expectancy of less than 6 months or
‘insufficient’ knowledge of German language”.

Study drop-out by means of a largely standardised closed
external survey

Group 2 During the second appointment in the outpa-
tient clinic and after the refusal of the prescription by the
physician or patient, the reasons were also documented by
the treating oncologist on mainly close-ended question-
naire for the respective patient. The standardized ques-
tionnaire provided the following answers to choose from
and allowed an open answer option for ‘other reason’
DiGA not prescribed because:

+ no interest.

+ no subjective tiredness.

« too stressful next to therapy.

+ 1o access to smartphone/tablet.
+ too time-consuming.

+ other reason:

Lost-to-follow-up qualitative interview guide: Self-disclosure
Group 3 Patients who did not provide feedback on DiGA
use after receiving a prescription were contacted by an
author between January 2022 and March 2022 and asked
for personal or written feedback. The primary interest was
in face-to-face conversations in person or on the phone.
To ensure a more accurate comparison of the responses, a
problem-centred interview guide was utilized with a focus
on the initial steps and experiences after obtaining a pre-
scription. This was done with the objective of gaining a
comprehensive understanding of the potential challenges
associated with the activation process and application
itself. Therefore, the introductory open question to all
telephone interviewees was: ‘What did you do with the
prescription after your appointment?’ Further open alter-
native or additional questions dealt with the recording of
personal circumstances, time and validity period of the
prescription, knowledge of the redemption route and the
further procedure after receiving an access code as well as
during and after DiGA installation. Perceived challenges
were asked about in detail in all steps from receipt to
installation and use of the DiGA.

If patients could not be reached or expressed the wish
to respond in writing, a personalized letter with a par-
tially close-ended multiple response questionnaire was
sent by post (including a stamped envelope) or by email
if there was no response for a telephone interview. The
short questionnaire designed for this purpose contained
a multiple-answer set based on the problem-centred
interview. The multiple answer selection addressed
health status, health insurance, receipt of prescription
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code, expiry date or validity of prescription, instructions,
technical difficulties, lack of contact person for installa-
tion, etc. There was also an open response option to enter
‘other reasons’ for feedback in own words.

Evaluation methods

All data was recorded and saved electronically in order to
be able to recognise any regularities in the non-response
analysis. Group 1 and 2 physicians’ non-study partici-
pation data, mostly close-ended entries, were entered
into SPSS. The SPSS (Statistical Package for Social Sci-
ences-Version 29  https://www.ibm.com/de-de/spss)
programme was used for the descriptive analyses and
measures of central tendency and dispersion. Only valid
percentages are reported for physician-documented
refusals within group (1) SPSS was also used to analyse
data from group (2) However, due to the small sample
size in group 2, only participant numbers are reported
instead of percentages.

In group 3, the qualitative data based on the transcripts
of the face-to-face and telephone interviews and the writ-
ten material sent in, were entered, and stored electroni-
cally for each qualitative interview. The pseudonymized
qualitative data material was coded according to the
problem-centred guidelines using the content analy-
sis method. On the one hand, it was theory-driven and
thus deductive coding, but on the other hand, it was open
and thus inductive to extract emerging themes from the
material.

To ensure accuracy and quality, four texts by two
authors were coded separately using MAXQDA and a
coding tree was then developed jointly. In addition to
discuss the comparison and optimization of categories
and determining the coding tree (see Additional file 3),
an intercoder reliability calculation was carried out,
which resulted in a kappa value of ‘almost perfect’ [34]. A
researcher then coded all responses from group 3 accord-
ing to the jointly agreed coding tree. To structure the
statements, a code system with 6 main codes (redemp-
tion at health insurance, withdrawal of study partici-
pation, code received, app activation, experiences and
usability, interest in follow-up-prescription) and respec-
tive subcodes was developed with the help of MAXQDA.

Results

From the beginning of the study, a close-ended question-
naire was developed, and a systematic documentation
process was carried out by the recruiting physicians to
ascertain reasons for non-participation (group 1). Once
consent had been obtained and the declaration of par-
ticipation signed, physicians completed a further close-
ended questionnaire in order to ascertain the reasons for
drop-out at this stage of the study (group 2). At the final
stage of the study, which included participants who had
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consented to participate, signed informed consent forms,
received receipts, and did not respond to the main study
questionnaires, a non-response analysis was conducted
through telephone interviews and/or by mail when
requested. Finally, a qualitative problem-centred inter-
view for a lost-to-follow-up analysis was conducted in
parallel with the main study to gain insights through nar-
rations (group 3). This phase involved telephone inter-
views and/or mail correspondence upon request.

Group 1 (refusal to participate in the study in advance)
Due to the high number of patients who refused to par-
ticipate in the study in advance, the reasons for refusal
within the 1st group of patients who refused to partici-
pate in the study were also analysed retrospectively.

In accordance with the above-mentioned inclusion
criteria, 253 patients were included in the non-partici-
pation analysis by the treating oncologists during the sur-
vey period. Of these, 189 patients refused to participate
in the study despite positive MIDOS? and/or a positive
PHQ-8 question. Within these 189 patients, the oncolo-
gists recorded the reasons for non-participation for 177
patients, which corresponds to a response rate of 94% in
group 1 (Fig. 1).

The genders in group 1 were almost equally distributed
(men: 55%, n=98; women: 45%, n=79). The mean age
was 61 years (min. 23, max. 85, standard deviation 12).

The majority of patients suffered from lung cancer
(38%) and carcinomas of the gastrointestinal tract (23%).
135 patients were in stage IV according to the Union
for International Cancer Control (UICC) at the time of
the initial survey. With regard to the use of tranquillis-
ers, antidepressants or sleeping pills, 75% (n=129) of the
respondents indicated that they had not used such medi-
cations. 17% (n=29) reported daily use and 8% (n=13)
reported occasional use (see Additional file 1).

In group 1, 110 out of 177 patients justified their refusal
with ‘no subjective sleep disorder’ (response rate: 94%).

This indicates that 62% of patients did not perceive the
sleep disorder as such in the subsequent anamnesis inter-
view with the physician, despite reporting sleep disorder
or tiredness in a previously utilised standardised assess-
ment tool. Consequently, they also saw no necessity for
treatment with a DiGA to enhance sleep behaviour. The
other reasons for non-participation are very fragmented
and split into many different categories with low frequen-
cies. For example, 10% (17 patients) stated that they were
not interested, a total of 9% cited their state of health or
psychological stress, 8% a language barrier, followed by
8% other reasons. The lack of technology played a role in
only 3% of 177 patients. For one patient, the doctor docu-
mented the reason for refusal as follows:
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(...) the above-mentioned patient does not take part
in the study after approx. two weeks of reflection and
detailed study of the information documents for the
following reason: He regards the study and the app
as a further attempt to further reduce and automate
doctor-patient time and communication and thus
ultimately to replace the doctor with computers. He
does not want to support this... (physicians’ docu-
mentation of patients reason for refusal of study
participation).

Group 2 (refused a prescription after agreeing to
participate in the study)

A total of 53 patients agreed to participate after being
informed about the study. Of these 53, 15 patients did
not receive a DiGA prescription. Of these 15, 4 patients
could not be contacted after three attempts and are in the
‘drop-out’ category. The remaining 11 patients without
a DiGA prescription were asked about their reasons for
refusing a prescription; response rate 73% (Fig. 1).

Group 2 consisted of 2 women and 9 men, the median
age was 58 years (range 42, min. 30, max. 72). The follow-
ing cancer entities were represented in descending order:
Carcinoma of the gastrointestinal tract (3 patients),
lung (2 patients), male genital tract and urinary tract (2
patients), breast (1 patient) and soft tissue (1 patient),
unspecified cancer entity (2 patients). 10 patients were
in stage IV according to UICC at the time of the initial
interview, 1 patient in stage I. The use of sleeping pills
was denied by 5 patients, stated as occasional by 3 and
daily by 2. One patient did not report this (see Additional
file 2).

For all 11 patients, the reasons for refusal were also
documented by an oncologist. Three patients lost interest
in the meantime and one patient saw no reason to par-
ticipate in the study due to subjectively not feeling tired.
In 7 patients, the current state of health was the reason
for refusing a prescription. The disease-related factors
mentioned were worsening of the patient’s condition due
to cancer progression, concomitant symptoms of the dis-
ease and improvement of the sleep disorder after comple-
tion of the cancer therapy. Below are 3 examples of the
different reasons for refusal:

“The patient was transferred to the palliative care
ward due to severe progression of his cancer. I
refrained from issuing a prescription’ (Treating phy-
sician about the possibility of a DiGA prescription).

The patient was mainly suffering from ‘sleep disorders
due to his neobladder’ (post-cystectomy for urothelial
carcinoma of the bladder, author’s note). No prescription
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was issued. (Treating physician about the possibility of a
DiGA prescription)

‘Mr...is no longer in pain after radiotherapy and
thinks that the app no longer makes sense for him.
Looking back, he sees the sleep problems exclusively
as being caused by cancer pain. I wouldn’t prescribe
the app at the moment. (Treating physician about
the possibility of a DiGA prescription).

Group 3 (after consent at ISI> 15 also agreed to a
prescription, then non-utilisation)

Of the 38 patients who received a prescription after con-
sent, 5 patients activated the DiGA as defined in the main
study and a further 6 died. Of the remaining 27 patients
with a prescription, 10 patients could not be reached
after being contacted three times. In group 3, the analy-
ses are therefore based on a total of 17 cases and provide
an insight into the reasons that led to a lost-to-follow-up
case from the main study; response rate of 63% (Fig. 1).

The responses were obtained in different ways in order
to reach as many self-reporting patients as possible; 6
patients via guided telephone interviews and 11 via writ-
ten correspondence. Of these 11 written responses, 5
patients provided reasons by means of a partially stan-
dardised questionnaire and 6 patients formulated their
reasons for non-use in their own words.

As can be seen in Fig. 2 group 3 (n=17) consisted of
11 women and 6 men, the median age was 58 years
(range 36, min. 39, max. 75). Four patients each suffered
from breast and lung cancer, two from sarcoma and one
patient each from the following entities: cancer of the
gastrointestinal tract, head and neck cancer, bone can-
cer, urinary bladder cancer, cancer of the male and female
genital tract, unspecified cancer entity. With 13 patients,
the majority were in stage IV according to UICC, 4
patients were in stage II and III. 9 patients denied using
sleeping pills, tranquillisers, or antidepressants, 6 stated
daily use and 1 patient occasional use. 1 patient made no
statement about medication use (Fig. 2).

From the prescription onwards

Driven by an interest in information about the lost-to-
follow-ups of the main study participants, we were very
interested in the redemption rate of prescriptions, acti-
vated accounts and the utilisation of Group 3. Figure 3
shows how varied the reasons for non-utilisation or par-
ticipation are after receiving a prescription. One patient
cancelled his participation in the study after receiving
the prescription without giving reasons or information
as to whether it was redeemed. A further 13 of the 17
patients surveyed had their prescriptions redeemed by
the health insurance companies, 12 of whom received an
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Fig. 2 Patient characteristics - Group 3. Source: Document analysis; reporting period: Jan. 2021-May 2022; own calculations
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Fig. 3 Development after code preservation using the hierarchical code subcode model. Source: Document analysis with MAXQDA

access code. Only one patient did not receive a code from
the health insurance company, despite correct transmis-
sion, on the grounds of being too old. As there is no age
restriction, this is false information. Although 12 out of
17 successfully received a code, nine patients activated
and used the digital health application ‘somnio™ (Fig. 3).

From code receipt onwards

No app-activation

Three patients gave the same reasons for non-activa-
tion after prescription redemption and code receipt as
patients without prescription redemption: digital/techni-
cal skills in the absence of a contact person, progression
of the disease or limited state of health with simultaneous
expiry of the redemption period (expiry of prescription)
or unclear instructions in addition to poor state of health.

..) 1didn’t know what to do with the prescription...
my health insurance company said you download
apps from the App Store/Play Store. They are not
responsible for that! (Patient 21, female, qualitative
interview).

(..) as my health was not very good for a long time,
I unfortunately neglected your study completely. (...)
The prescription then became invalid in the mean-
time. (Patient 24, male, qualitative interview).

App-activation and first experiences

A total of nine people dropped out of the main study
despite using DiGA. The reasons for those patients who
did not return at least two more completed question-
naires for the main study and are cases of lost-to-follow-
up are discussed below.
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One patient gave a detailed account of the technical
difficulties he encountered after DiGA activation and ini-
tial user experience. These could not be resolved either
with his technically skilled partner or with the help of the
manufacturer’s support service.

(..) at first I couldn’t use the app at all and after
deleting and reinstalling it I could only use it up to
the first lesson. I'm really fit in IT matters and even
my wife - who works at the IT helpdesk of a large
company - couldn’t get the app to work. The IT sup-
port was catastrophic or more precisely=0. Only
superficial mails, a phone call was refused. (Patient
23, male, qualitative interviews).

For a further two patients, the structure and interface
design were not appealing enough to take part in the
main study or even to continue using the digital health
application ‘somnio™.

(...) the app does not meet my problem; the struc-
ture does not suit me; the application is too compli-
cated to explain (voice control) and too many ques-
tions at the beginning’ (Patient 27 and 19, female,
qualitative interviews).

After use, 2 patients lost interest in the programme and
discontinued it for personal reasons:

(..) As my session had recently ended, I did not
request further participation for personal reasons.
I ask for your understanding’ (Patient 25, female,
qualitative interview).

Three are satisfied with the use and were excluded due to
their limited state of health, technical difficulties (after
DiGA update) or due to a limited period of use of 90 days
from the date of issue.

(..) I'm in so much pain that I can’t concentrate on
the app... but the structure is very nice. When my
health improves, I can imagine using the app again’
(Patient 13, female, qualitative interview).

(..) the Ist module ran smoothly, nice little man,
then the 2nd chapter was over, the app stopped load-
ing’ (Patient 16, female, qualitative interview).

(...) because I didn’t manage to read through all the
parts of the exercise(...)" (Patient 22, male, qualita-
tive interview).

Interest in follow-up prescription
In group 3, 6 patients expressed an interest in a fol-
low-up prescription: 2 patients saw no need due to an
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improvement in their sleep disorder after completion of
the cancer therapy, 1 patient felt that her state of health
was so poor that she did not require a further prescrip-
tion. 2 patients showed interest in a new prescription:

..) I would be very interested in it, as I am cur-
rently subject to very strong fluctuations in my sleep
rhythm and general sleep. (Patient 22, male, quali-
tative interview).

Another 2 patients rated their technical understanding as
such that they would consider using it in the future with
appropriate support, but at the same time shied away
from the administrative effort involved in obtaining a
new access code. One patient did not respond.

(..) I'm not sure, I'm not as fit as the younger gener-
ation, but with guidance and help for the first steps,
I'm confident. (Patient 12, female, qualitative inter-
view).

A total of 5 patients reported persistent sleep distur-
bance despite the use of various techniques. One patient
refused a follow-up prescription because improvement
was achieved with the help of medication.

(...) with the help of my psychologist, who is a behav-
ioural therapist, I am also having difficulties getting
to grips with the issue at the moment. (Patient 22,
male, qualitative interview).

Discussion

Sleep disturbance at different times is a frequently men-
tioned symptom burden in cancer patients [35]. DIiGA
represents a low-threshold therapeutic measure with
low risk for patients. Although digital health application-
based interventions are now an integral part of health-
care research, the reliability of randomised controlled
trials (RCTs) is limited and restricts the generalisation
of digital intervention study results [36, 37]. At the same
time, there are few publications on drop-outs and ref-
erences to methodological limitations due to low case
numbers, lack of blinding and short study measurement
times [20]. Kernebeck et al. therefore call for a stronger
integration of qualitative designs [38]. In the course of
our main study, there were also limitations due to non-
participation or drop-outs at different phases of the
main ‘SOMNUS’-study. This circumstance led to addi-
tional problem-centred qualitative interviews on subjec-
tive experiences and difficulties before and after a DiGA
prescription was issued. The different times and types of
drop-outs were taken into account so that social behav-
iour could be uncovered and interpreted.
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In all three groups, the highest frequency is no use
of tranquillisers, antidepressants or sleeping tablets
(see Additional file 4). This suggests that digital health
applications may offer a realistic, low-risk alternative
for this patient group. In alignment with the findings of
the National Association of Statutory Health Insurance
Funds, we also have observed a higher participation of
women in group 3 compared to men [7]. However, given
the limited number of cases in this qualitative study, it is
challenging to draw any definitive conclusions regard-
ing gender-specific differences. Nevertheless, our find-
ings suggest that the same challenges are encountered by
patients of both genders.

The decision of 177 patients to refuse participation
altogether allows various assumptions to be made. Of
note is the 62% of patients in group 1 who refused to
participate, citing the subjective perception that they
did not experience the sleep disorder. This raises the
question of whether insomnia is a symptom that affects
the quality of life of cancer patients. In this context, we
would like to refer to the results of our previous research,
which focused on suitable screening questions to identify
insomnia in cancer patients. There it was shown that a
question focused on tiredness is less effective in identify-
ing insomnia in cancer patients. In contrast, a question
about sleep disorder was found to be more suitable. So,
the proposal of a sleep application as a possible treat-
ment option, also for patients selected solely on the basis
of tiredness, may have contributed to the frequent indi-
cation of this reason of refusal [39]. For future studies, it
may be beneficial to prioritize patients who report sleep
disorders alone. Screening instruments remain a valu-
able tool for identifying symptom burden, especially in
cancer patients. Within our study, based on the screening
values, doctors were sensitised to the issue, addressed it
and the patients told their doctors in the medical history
interview whether they were suffering from it. This pro-
cedure is in line with Dahiya et al’s conclusions that sleep
disorders are often not addressed by cancer patients and
therefore remain unrecognised. This is because with
complex overlapping symptom burdens and time-limited
doctor-patient contacts, cancer patients focus the con-
versation on the primary disease and may limit compre-
hensive therapeutic success [40, 41]. Systematic recording
with screening instruments can help to broaden the view
and open the doors for a conversation, especially since in
group 1 only 3% (n=177) cited a lack of technical equip-
ment as a reason for refusal and therefore DiGA-capable
devices are available or favour their use. In groups 1 and
2, concomitant illnesses or current therapies that have
an influence on the quality of sleep were mentioned. For
example, some patients in our study also experienced
an improvement in sleep disturbances after complet-
ing radiotherapy and chemotherapy, as these could be
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identified as concomitant symptoms before and during
treatment [16, 42].

Again, in group 2, there are cases where physicians
decided not to prescribe, mainly because of deteriorating
health or treatment-related symptom burden. Sleep dis-
turbance caused by current treatment was also not con-
sidered to be present at follow-up consultations. In these
cases, the reasons were due to cancer-related factors.
So, medical assessment remains essential, particularly
in the case of a dynamic course of the disease. A qualita-
tive survey of French general practitioners also confirms
our findings that diagnostic tasks and the comprehensive
assessment of patients are the sole responsibility of physi-
cians and cannot be replaced by digital tools [43].

The literature revealed that the barriers identified in
our study are not exclusive to the oncological field [25].
They can be transferred to other patient groups as well.
For example, patients with chronic obstructive pulmo-
nary disease (COPD) have also reported technical issues
when using a DiGA to promote physical activity. These
problems could not be resolved immediately, which led
to the discontinuation of the usage of a DiGA [44]. In our
study this is especially the case when, for technical rea-
sons, the correct contact details are missing, or no one
feels responsible for the information.

The results in group 3 illustrate the complex reasons
for the lost-to-follow-up at different points in time: after
receiving the prescription, only a few patients justified
non-utilisation with progressively reduced health sta-
tus and/or failure to redeem the prescription within the
redemption period. A follow-up prescription was gener-
ally rejected due to the additional administrative work
involved and consequently led to the study being can-
celled. The further detailed analyses show that several
patients with advanced cancer stages and advanced age
received a prescription, redeemed it and used the DiGA.
Consequently, these reasons did not represent a pri-
mary reason for refusal. In the course of the additional
survey, technical barriers in various formats emerged
that further reduced the active users in group 3, espe-
cially since again no quick solution could be found [22,
45]. The results show that it is not clear to the patients
whether the cancellation is due to their own digital skills
or external conditions, such as a lack of simple instruc-
tions in simple/translated language and/or a lack of con-
tact persons in the system. This group of patients also
initially expressed interest in a second prescription and
then declined due to the additional administrative work
involved. This finding is also consistent with the DiGA
report that only 10% of patients have follow-up cer-
tificates, regardless of whether they need them or not.
Our data also suggests that patients with very advanced
cancer in particular need low-threshold pathways for
follow-up prescriptions or ongoing use authorisation



Pfeifer et al. BMC Health Services Research (2024) 24:1187

procedures [7]. In a study on mobile applications for vul-
nerable groups, Sarkar et al. emphasise already 2016 the
importance of user-friendliness to ensure widespread use
by patients. Specifically, they call for more automated
functions, less manual data entry and simple language
supplemented by graphics [26]. A playful structure with
easy-to-understand language and intuitive usage is also
rated positively by Wangler et al. [46].

Accordingly, these findings are consistent with the
results of our qualitative survey of group 3, where the
structure of DiGA with contact person Albert was per-
ceived as pleasant and only a minority did not like it. In
this context, we agree with the position by Dittrich et al.
that the inclusion of patient-reported outcomes is crucial
to gain insight into usability [47]. This broad usability can
be strengthened through easy access to prescriptions and
easy-to-understand (multilingual) instructions for acti-
vating digital health applications and systematic training
and and the appointment of a responsible contact person,
i.e. digital assistance in the healthcare system.

An increase in the level of information available to the
physicians may also help to support the uptake of DiGAs.
A recent study conducted Dahlhausen et al. indicated
that healthcare professionals have the greatest influence
on patient adherence and play a significant role in the
implementation process [48]. Nevertheless, at the same
time, physicians do not feel sufficiently informed to coun-
sel their patients on DiGAs [49]. It can thus be hypoth-
esized that the expansion of informational opportunities
for physicians and nursing staff could help reduce this
barrier [46].

Some of the challenges faced by our study participants
have been adapted by DiGA providers, particularly in
light of the COVID-19 pandemic. For example, telephone
accessibility has been improved, as has the option of eas-
ily accessible photo prescription redemption directly
through the application’s website. The results of an online
survey on patient acceptance of DiGAs demonstrated a
considerable general willingness to employ them [50].
So, the removal of some barriers, together with exist-
ing patient acceptance and compliance, may promote
successful use. Additional optimisation is addressed in
the current DiGA report in the form of a ‘blended care
concept, a combination of personal treatment and digi-
tal intervention [8]. Further recommendations speak in
favour of data exchange between DiGA providers and
physicians [51]. If physicians can automatically chart the
changes in symptom burden in their files, appropriate
treatment plans can be implemented in accordance with
the patient’s wishes.

This study shows that non-response analyses are an
important part of primary studies and help to under-
stand the different types of attrition. As this supports the
validity and reliability of the main findings. In our case,
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keeping in touch and maintaining contact is an impor-
tant part of panel studies.

In light to the findings, there are a few limitations to
our study that are worth mentioning. The first limita-
tion lies in the predefined inclusion criterion that only
patients with an ISI score of 15 and above were included.
It would be better to reduce this value to 8 for future
studies. This is because it is assumed that cancer patients
with an ISI of 8 can also benefit from DiGA.

In addition, high drop-out rates are to be expected,
especially in DiGA trials. Small study sizes limit reliabil-
ity and validity. This affects the representativity and gen-
eralisability of findings. In our case, we were interested in
non-respondents, and for this purpose we received many
responses regarding non-participation in our study; this
applies to all three groups of non-participation. There-
fore, the strength of this study lies in these high response
rates, as we were able to track very precisely why patients
were not eligible for DiGA or ended up in the lost to fol-
low-up group. Interestingly, we had the same problem
with low response rates in the intervention group that
Kolominsky-Rabas et al. addressed in their study on the
methodological quality of DiGAs [20]. The fact that par-
ticipants in the intervention group used the DiGA with-
out responding to our questionnaires suggests a different
strategy.

This results in a structural problem within unfunded
doctoral research at German universities. At the level
of self-reflection, the results suggest that closer moni-
toring of patients could possibly reduce lost-to-follow-
up in group 3, as research takes place alongside or at
the periphery of the doctor’s working hours and time
resources for research are therefore limited. Neverthe-
less, or perhaps precisely for this reason, it has been
shown that individual points such as the duration of the
DiGA from the day of prescription need to be better
communicated. The same applies to the lack of contact
persons for comprehensive problem solving. Especially
when it is not a genuine technical problem of the DiGA
provider or when barriers arise that cannot be solved
with two contacts in 1st and 2nd level support.

Conclusions

As a neutral, validated instrument, screening tools can
be a starting point/door opener for communication on
the topic of sleep disorders and the prescription of digi-
tal applications. To counteract the concern of a reduc-
tion in doctor-patient contact through DiGAs, Kuhn
et al. emphasise that DiGAs can be consolidated as a
complementary and supportive treatment option if the
sleep disorder continues to be recorded in a structured
manner or is actively recorded in a personal conversation
[52]. This allows the adequacy and effectiveness to be
assessed and DiGAs to be recognised as an opportunity
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to overcome sleep disorders. A reduction to the stage of
illness, technical skills of the patient and/or age would be
a misinterpretation. Rather, a small group of vulnerable
patients with progressive cancer diseases need reliable
contact persons and digital assistance for the successful
use of DiGAs. There is also a need for improvement in
the renewal of prescriptions.
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