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Abstract

Background: eHealth interventions constitute a promising approach to disease prevention, particularly because of their ability
to facilitate lifestyle changes. Although a rather recent development, eHealth interventions might be able to promote brain health
and reduce dementia risk in older adults.

Objective: This study aimed to explore the perspective of general practitioners (GPs) on the potentials and barriers of eHealth
interventions for brain health. Understanding the perspective of GPs allows us to identify chances and challenges for implementing
eHealth apps for dementia risk reduction.

Methods: We conducted semistructured expert interviews with 9 GPs working in an outpatient setting in and near Leipzig,
Germany. Data were fully transcribed and analyzed using a process model of qualitative content analysis with codes and categories
being constructed inductively and deductively.

Results: We found generally favorable but balanced views of eHealth apps for brain health. Eight themes were identified and
elaborated on in the data as follows: “addressing dementia,” “knowledge about dementia,” “need for information,” “potential for
prevention,” “chances for apps for prevention,” “development of apps for prevention,” and “barriers of apps for prevention.” GPs
talked mostly about how and when to address dementia and the requirements for their use of eHealth apps for dementia prevention.
GPs stated that they only addressed dementia once abnormalities were already present or less frequently when a patient or relative
expressed a direct wish, while individual dementia risk or standardized diagnostic during routine check-ups were mentioned much
less frequently. According to GPs, knowledge about dementia in patients was low; therefore, patients expressed little need for
information on dementia risk factors and prevention in GP practices. Most patients wished for quick information regarding
diagnostics, treatment options, and progression of the disease. GPs mentioned a lack of overview of the available eHealth apps
and their content. They also expressed a fear of inducing health anxiety when talking to patients about risk factors and prevention.

Conclusions: GPs want patients to receive relevant and individualized information. Prerequisites for the use of eHealth apps
for dementia prevention were app characteristics related to design and content. GPs need to address dementia more routinely,
assess relevant risk factors, and aid patients in a preventive role. Concerns were expressed over limited effectiveness, overwhelming
patients, limited use in clinical practice, and only targeting patients with an already low risk of dementia.

(JMIR Form Res 2025;9:e56310) doi: 10.2196/56310

KEYWORDS

eHealth; dementia; primary care; lifestyle; risk factor; older adults; prevention; brain health

JMIR Form Res 2025 | vol. 9 | e56310 | p. 1https://formative.jmir.org/2025/1/e56310
(page number not for citation purposes)

Schultz et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

mailto:andrea.zuelke@medizin.uni-leipzig.de
http://dx.doi.org/10.2196/56310
http://www.w3.org/Style/XSL
http://www.renderx.com/


Introduction

Background
Dementia is one of the most common neurodegenerative
diseases. In Germany alone, dementia is one of the 5 most
common diseases prevalent at the time of death [1]. At the same
time, dementia is connected with a high burden of illness and
excess costs of illness that are 2.5 times higher when compared
to people without dementia [2]. Without available curative
therapies, risk factors for dementia are a primary focus for
dementia prevention. According to the latest report of the Lancet
Commission on Dementia Prevention, Intervention, and Care,
45% of dementia cases can be explained by 14 modifiable risk
factors (low levels of education, hearing impairment,
hypertension, smoking, obesity, depression, physical inactivity,
diabetes, higher alcohol consumption, traumatic brain injury,
air pollution, social isolation, high levels of low-density
lipoprotein cholesterol, and visual impairment [3]). This
underlines the potential of dementia risk reduction by risk factor
modification. In Germany, 38% of dementia cases are estimated
to be due to 11 modifiable risk factors [4]. The use of eHealth
apps has garnered considerable attention as a potential tool to
assist in promoting brain health and mitigating dementia risk
[5].

General practitioners (GPs) working in primary care usually
consult their patients regularly and could potentially identify
risk factors and early markers of dementia. GPs are also
perceived to be an important support body with a high level of
competence and trust [6] and play a central role in advising
patients on health-related matters. Therefore, the primary care
setting is crucial for the assessment of dementia risk factors and
early dementia diagnosis. However, existing research has shown
that dementia risk reduction is not routinely conducted in
primary care settings [7,8]. Only few existing studies examined
the views of GPs on dementia risk reduction.

While older adults are the most rapidly growing share of internet
users in Germany [9], their use of eHealth tools has been found
to be significantly lower than in other (European) countries
[10]. The general use of health apps was low in a
population-based sample of older (aged ≥60 years) German
adults conducted in 2016, with only 16.5% reporting previous
use of health apps. Concerns about data protection and lack of
trust in eHealth tools were the most commonly named barriers
[11]. Although these findings indicate a rather skeptical view
of older German adults on eHealth tools, findings from the
@ktiv-trial, testing an eHealth intervention for depression, found
higher levels of adherence in older than in younger users,
indicating the potential benefits of eHealth interventions for
older adults [12].

Digital interventions aimed at enhancing brain health and
mitigating dementia risk factors are currently an important focus
of research [13-15], which explores potential benefits and
challenges of digital apps for dementia risk reduction,
highlighting their capacity to deliver personalized interventions
and facilitate self-management on a large scale. However,
despite these advancements in the field, only limited attention
has been directed toward understanding the perspective of GPs,

who play a critical role in adoption and implementation of these
apps into clinical practice. Therefore, knowing the potentials
and barriers before the development and implementation of such
measures can be important to enhance potential. To the best of
our knowledge, no study so far has examined the attitudes of
German GPs toward eHealth apps for dementia risk reduction.

This Study
Consequently, we conducted 9 qualitative expert interviews
with German GPs practicing in the Leipzig area to gain insight
into GPs’ subjective experience with older patients, how GPs
address topics of dementia risk factors, and the possibilities of
eHealth apps for prevention and managing dementia risk.
Qualitative research can provide an understanding of subjective
experiences, attitudes, and challenges GPs face. Qualitative
studies can help explore and explain social relations between
the health care system and the way patients and providers
interact. In addition, qualitative approaches allow depicting
aspects that might be lost by transformation of experiences into
numerical forms for proper statistical analysis [16,17]. We aimed
to identify possible chances and hindrances of eHealth apps for
prevention of dementia and challenges for implementation.
Furthermore, we aimed to provide specific recommendations
toward goals, content, challenges, and possible implementation
of eHealth apps to reduce dementia risk.

Methods

Study Design
This study uses a qualitative semistructured interview design.
We conducted interviews with GPs via telephone using guided
interviews. Telephone-based interviews were conducted to
increase convenience and flexibility for participating GPs.
Furthermore, we aimed to reduce the risk of social desirability
bias and keep technical requirements for GPs to a minimum,
arguing for telephone- instead of video-based interviews.
Guidelines for the interview were designed to cover a
prespecified topic list focused on dementia prevention, attitudes
toward eHealth apps for dementia prevention, and
technology-related factors. Although participants were reminded
that the interview focuses on dementia prevention, GPs
frequently steered the conversation toward identifying and
managing dementia. This divergence from the intended focus
of prevention was noted and addressed in real time by
interviewers. Participants were encouraged to address further
topics not covered by the interview guidelines at the end of the
interview. We used a process model of qualitative content
analysis as developed by Mayring [18] to identify key themes
using inductive and deductive coding.

Sample
Participants were GPs with practices in an outpatient setting
(individual practice, joint practice, or medical center) in the city
of Leipzig, Germany, and its surrounding region. No further
inclusion or exclusion criteria were applied. Eligible GP
practices were recruited from a database at the Institute of Social
Medicine, Occupational Health and Public Health, including
53 GPs who had participated in previous studies or expressed
interest in participating in future research. This sample contained
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GP practices from all regions of the city of Leipzig, comprising
urban and suburban areas, as well as practices from the environs
of Leipzig. All 53 GPs were contacted via telephone and email,
of which 5 (9%) refused participation. Of the remaining 48
(91%) GPs, 12 (23%) expressed interest in participation. In 3
(6%) cases, interviews could not be scheduled due to time
constraints on the side of GPs; therefore, the final sample
included 9 (17%) GPs. On the basis of previous experiences
conducting qualitative interviews, as well as narrowly defined
research questions and a relatively homogeneous study sample
[19,20], we expected to reach data saturation after 8 interviews.
Interviews were conducted in a timeframe of roughly 25 minutes
each. Participating GPs received detailed study information, an
informed consent form, account data forms for the transfer of
the expense allowance, and a sociodemographic questionnaire
in advance via postal service. At the beginning of the interviews,
interviewers informed participants about the method of expert
interviews and encouraged them to share their experiences and
opinions openly.

Analysis
All interviews followed the same general structure. Before the
interviews, participants were given a short introduction on the
interview topic identical to the previously received detailed
study information. Interviewers informed GPs that the goal of
the study was to gather information on how informed older
patients are about the risk and protective factors of dementia
and their willingness to use eHealth apps to manage dementia
risk. In addition, they were informed that there was an interview
guideline and encouraged to share their own experiences and
opinions. The interview guideline was developed for this study;
a full English translation is provided in Multimedia Appendix
1.

First, interviewers asked GPs whether they address the topic of
dementia and cognitive ability with their older patients. If so,
they were further asked with which groups of patients they bring
the topic up and whether older patients addressed dementia at
appointments themselves. Second, GPs were asked to assess
the knowledge of patients about dementia and respective risk
or protective factors. In the third section of the interview,
interviewers inquired if patients wished to receive information
on dementia prevention. In the fourth section, interviewers gave
a brief description of how modifiable risk factors, for example,
managing cardiovascular risk, increasing physical and social
activity, or optimizing diet, have a positive impact on cognitive
ability. Interviewers then asked participants which risk factors
they considered especially promising for dementia risk
reduction, whether they bring up modifiable risk factors when
talking about dementia with their patients, and which risk factors
patients might already know. In the following section,
participants were asked to assess the potential of eHealth apps
for managing cognitive decline and reducing the risk of
dementia. In the sixth section, participants were asked to imagine
a respective eHealth tool that addressed modifiable risk factors
(eg, diet, physical and social activity, cardiovascular risk) via

standardized questionnaires and that allowed patients to receive
individualized notifications and information on how to reduce
their personal risk for dementia. Following this, GPs were asked
to assess whether older patients would make use of this program,
which patients they would recommend the program to, and
whether they would recommend all of it to their own patients.
In section 7, GPs were asked to elaborate on facilitators and
barriers for such a program. In the last section, interviewers
asked for the GP’s opinion on the implementation of respective
eHealth apps for the prevention of dementia and which
information they would need to assess the use of the service.
Technical requirements, content, criteria of quality, measurable
effect, privacy, and cost were given as anchors. Closing the
interview, participants were thanked for their collaboration and
asked whether they had an opinion, question, or if any topic
was not covered in the interview.

All interviews were audio-recorded, fully transcribed and
content-analyzed using MAXQDA 2022. We formed codes
inductively and deductively according to the process model
developed by Mayring [18] and the analytic pathway 1 as
identified by Raskind et al [21] on qualitative data analysis
practices in health education and health behavior research. Three
trained scientific project members with experience in qualitative
research independently coded and revised all interviews. The
coding scheme was derived from an initial coding template
based on literature, the interview guide (deductive coding), and
emerging codes from the interview material (inductive coding,
second-level coding within a domain, and openness for open
coding during this stage). Methodological rigor was ensured by
agreeing on a rule and process model-based approach before
coding, iterative processing of reviewing coded data, discussing
coded data in a group setting to develop and reach agreement
on salient themes, repeated comparisons among coded data,
combining similar or related codes into themes, and extracting
themes from within codes [18,21]. After the final group
discussion, categories were reviewed and given examples from
the transcripts.

Ethical Considerations
This study was performed in accordance with the principles of
the Declaration of Helsinki in its revised version from 2000.
The Ethics Committee of the Medical Faculty of Leipzig
University, Germany, approved the study (587/21-ek).
Participating GPs were informed of their right to withdraw from
the study at any time without consequences and provided written
informed consent before participation. Each participating GP
was assigned an identification number and all data were
deidentified for analyses. GPs received a reimbursement of €100
(US $103).

Results

Sample Characteristics
Table 1 shows the collected sociodemographic data and
information for the GPs in the sample.
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Table 1. Sample characteristics (N=9).

ValuesCharacteristics

Sex, n (%)

4 (44)Male

5 (56)Female

46.3 (8.8); 33-57Age (y), mean (SD; range)

10.3 (5.5)Duration of practice as resident (y), mean (SD)

3 (33)11-25, n (%)

4 (44)26-50, n (%)

2 (22)51-75, n (%)

Older patients treated per quarter, n (%)

1 (11)51-100

4 (44)101-500

3 (33)501-1000

1 (11)>1000

20.11 (11.1)Estimated percentage of older patients with dementia, mean (SD)

Form of practice, n (%)

4 (44)Individual practice

3 (33)Joint practice (Gemeinschaftspraxis)

2 (22)Medical center

Themes and Subthemes Identified
We identified 8 themes, each including 2 to 12 subthemes. Table
2 shows the overall frequency of quotes per subcategory.

The theme mentioned most frequently was addressing dementia.
On the level of subthemes, requirements for the implementation

of eHealth apps were mentioned more frequently than other
subthemes. GPs emphasized personal requirements for using
an eHealth app for dementia prevention in their care. Themes
and subthemes with respective key quotations are described in
Multimedia Appendix 2.
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Table 2. Frequency of themes (N=8) and subthemes (N=28).

Frequency, naThemes and subthemes

54Addressing dementia

17Cause: abnormalities

1Cause: high risk of dementia

3Cause: routine checkup

3Cause: affected relatives

12Cause: initiative of patient or relatives

18Expressed wishes toward GPb

13Knowledge about dementia

2High knowledge

11Low knowledge

17Need for information

11For diagnostics, treatment options or progression

4Psychosocial aspects

1For risk factors

1No need for information

35Potential for risk reduction

12Most promising risk factors

11Addressing risk factors

9Risk factors known by patients

3Risk factors are disregarded

21Chances for eHealth apps for dementia risk reduction

11Advantages for patients

9Advantages for practitioners

1Low interest of patients

25Development of eHealth apps for dementia risk reduction

13Characteristics qualifying patients for apps for dementia risk reduction

10Characteristics rendering patients unsuitable for eHealth apps for dementia risk reduction

2Characteristics of eHealth apps for dementia risk reduction

17Barriers to eHealth apps for dementia risk reduction

3General barriers

10Concerns

4Limited use

33Implementation of eHealth apps for dementia risk reduction

13Prerequisite: accessibility

10Prerequisites: characteristics of eHealth apps

10Integration into GP care

aFrequency of reference to the respective theme or subtheme in the total sample (n=9 GPs); multiple mentions of themes or subthemes per GP possible.
bGP: general practitioner.

Addressing Dementia
GPs overwhelmingly addressed dementia in their care only
when abnormalities were already present and noticeable by

either the GP or their staff. Routine checkups or concerns of
relatives played a minor role with only a singular mention of
high dementia risk being the cause for addressing dementia in
routine care:
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So we address that routinely when doing check-ups,
starting at 70. And in patients under 70 who have
personal concerns or an increased risk of dementia
from my perspective. [GP5]

The initiative of patients or relatives was named frequently.
GPs mentioned that patients rarely take initiative action
regarding dementia risk reduction. Instead, GPs stated that
relatives noticed changes in patients and referred them to GPs
with a wish for diagnosis:

Oh well, when relatives register for consultation
hours, they nearly always name somewhat of a reason,
if it’s acute. And then they’ll say, “Dad is odd,” or
“My husband is odd” And surely also “can’t we take
a look?” and actively ask whether it’s the case
[dementia]. So yes, it’s talked about quite directly.
[GP2]

Congruently, wishes expressed toward GPs had the most
quotations within the theme. Wishes varied and ranged from
explicit wishes for fast diagnosis to less specifically expressed
emotional needs:

They [patients] surely want to hear that they are not
forgetful when they are. Or can’t remember certain
things. And whether there is medication. And get their
fears off their chest, which they surely can’t articulate
like that at home. Because it is a kind of weakness,
how they feel about that. So this [GP practice] is a
protected environment, where you can slowly move
forward and ask whether it’s still normal. So they
slowly advance, maybe talk about an occurrence.
[GP4]

Knowledge About Dementia
All GPs described patients’ knowledge about dementia as low.
These included symptoms of dementia, especially in contrast
to age-related cognitive decline, mental disorders in general, as
well as types and progression of dementia:

I think patients don’t know much about that [early
signs of dementia]. Especially separating normal
signs of aging and dementia is tough for a layman, I
think. And in my experience, patients that worry a lot
about having dementia more commonly suffer from
senile depression or an anxiety disorder and not
dementia. While the patients that do have dementia
often negate that or trivialize that and think it’s
normal when there’s surely an illness and a need for
therapy, or at least help, from my perspective. [GP5]

One GP mentioned that the level of education, personal
experience, and degree of personal growth are relevant factors
for high knowledge about dementia:

[Knowledge of elderly patients about dementia] is
dependent on the level of education. It differs. Those
who have the ability for differentiated thinking can
assess that in a completely different way. And some
confuse dementia with something else and simply say
“Well, you’re surely demented” or something like
that to their relative even though he isn’t. It’s not only

related to the level of education but personal
experience that they’ve made, with other patients.
And to their own personality. [GP1]

Need for Information
In the experience of GPs, most patients want to receive
information on personal diagnosis, treatment, and course of
illness. Patients wish for standardized diagnostic as well as
personally relevant assessments made by the GP. These
assessments include personalized advice related to psychosocial
factors, for example, living situation, relationships with family
members, or concerns. Information regarding treatment options
and the course of illness were mentioned more frequently than
diagnostics. The need for information was only mentioned in
regard to early diagnosis of dementia with only a singular
mention of risk factors in the context of general health
recommendations during check-ups:

For many it’s about the question: If I had dementia,
how would I continue to lead my life? Can I stay
independent? Do I need to change my living situation?
What happens to my relatives or close ones,
commonly spouses? That’s what I think concerns
patients and is why dementia is omnipresent in our
practice. [GP5]

One GP elaborated that it is common for patients to have
received misinformation about the use and limitations of
pharmaceutical treatment for dementia by specialized health
care providers. It is noteworthy that despite being included as
an example in the interview guide and the inductive category
system, no GP mentioned a need for information on the causes
or risk factors of dementia:

If you suffer from dementia and see a psychiatrist,
you get one or two different kinds of medication and
that’s that. There is nothing about lifestyle, nothing
about counseling the [social] surroundings, nothing
with alternative therapeutic options, what is still
possible. You get your pills prescribed and that was
that. [GP6]

Potential for Dementia Risk Reduction
When asked about the most promising factors to be targeted for
reducing dementia risk, GPs named social, cognitive, and
physical activity. Cardiovascular risk factors were frequently
named as part of routine care but are commonly not put into the
context of dementia:

Measurable factors like blood sugar, blood pressure,
and arteriosclerosis, that is definitely part of my job
as a GP and an essential part of preventing dementia.
The topic of social interactions, social contacts,
exercise, I think those are very important. I talk about
that, too, but I see my influence there as smaller
because more initiative of the patient is required.
[GP5]

GPs stressed their concern over socially isolated older patients
and their perceived limited influence on psychosocial factors
(eg, social support). All participants stated that they addressed
common risk factors in their practice but added that they are
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often unsure whether patients follow their recommendations.
In the experience of GPs, patients often know about broad
components of a healthy lifestyle and cardiovascular risk factors
for illnesses, but not for dementia in particular:

[I do not mention risk factors] at every contact, but
I especially use check-ups and so on to ask: how do
you exercise. I always ask about alcohol, and, of
course, their daily routine and such things. There, I
often talk about what would be good to do more of
and what to do less of. But if me addressing it [risk
and protective factors for dementia] is enough, that
is always hard to say. [GP8]

One GP mentioned that they addressed lifestyle factors in
general but did not give patients any recommendations regarding
diet, due to limited potential for improvement:

[Regarding diet] I wouldn’t say that they [patients]
should limit themselves or do less of anything.
Disregarding alcohol, but nothing else. So, I wouldn’t
say they need to up their vitamins, because of Vitamin
C... I don’t see relevant potential there. [GP9]

Chances for eHealth Apps for Dementia Risk
Reduction
GPs perceived eHealth apps for dementia risk reduction mostly
as a chance to standardize patient education and integrate social
factors into care. Strengthening self-efficacy and motivating
patients was another point mentioned by participating GPs:

It really is mostly about relatives who would be very
interested in helping their spouse, for example. Or
help their parents. And then, of course, if a patient
isn’t able to educate themselves about this application
or read everything, with the help of relatives it would
be very appreciated. I think that makes sense. [GP3]

One GP mentioned the ability to self-administer screening tests
before appointments as a chance to improve care:

[I would use it] just how I recommend a good
depression scale if I know one, check yourself for
depression. There it says a bit more, for example,
moderate depression, and then I would offer to check
with me again. [GP9]

Development of eHealth Apps for Dementia Risk
Reduction
GPs characterized suitable patients for eHealth apps for
prevention as high in health literacy and self-efficacy. Especially
younger patients and patients with high media literacy were
named as suitable for eHealth apps for dementia risk reduction.
Accordingly, patients who would be unsuitable for such
measures were characterized as older individuals or those who
lived alone without help:

But the older people who are alone, I don’t think they
could manage to do that. If I imagine two 85 year old
seniors here, no. And one of those has dementia...
They rather have questions like, how do I turn on the
phone? And then getting to an application, that is
really hard. [GP6]

Barriers to eHealth Apps for Dementia Risk Reduction
GPs mentioned they were worried that early preventive measures
for at-risk patients could increase anxiety and worries about
dementia in patients. They also argued that patients who would
be likely to use these measures are both already overly anxious
and therefore already active. This perception would limit the
effectiveness and likeliness of use for GPs severely.

One GP elaborated that it would be important for them to use
eHealth only for supporting already existing care and explicitly
communicate barriers of eHealth and limitations of prevention
for dementia. As an example, this GP listed individualized
recommendations for lifestyle changes from an eHealth app.

Implementation of eHealth apps for Dementia Risk
Reduction
To implement eHealth apps for dementia risk reduction into
their care, GPs mentioned that they would need to have an
overview of the information provided by the app to administer
its use. Furthermore, GPs emphasized a high degree of
accessibility in terms of ease of use and low complexity.
Reliable privacy policies and free use were mentioned as key
factors for recommending such measures to patients. Most GPs
advocated supervised use of preventive measures by qualified
personnel (eg, GPs, psychologists, and nurses):

I imagine a certain type of older person at their
computer, entering their data and the application
says: “you have moderately severe dementia.” And
I don’t want to imagine that patient alone with their
computer. [GP5]

Further ideas of GPs were integrating recommendations for
eHealth apps for prevention into routine check-ups or
cooperating with nursing services that can assess the need for
lifestyle changes. Finally, one GP mentioned a lack of
information regarding existing preventive measures for GPs
and wished for vocational training, published guidance, and
personalized letters or emails.

Discussion

Principal Findings
To the best of our knowledge, our study is the first to use a
qualitative approach for examining GPs’views on eHealth apps
for dementia risk reduction, interviewing 9 German GPs working
in an outpatient setting. Overall, GPs named more positive than
negative aspects of eHealth apps for dementia risk reduction
and displayed a balanced but positive attitude toward them. It
is noteworthy that participants frequently steered the
conversation toward early dementia diagnosis or dementia care
management, although the questions focused on dementia
prevention. This was also reflected in the coding system, as GPs
frequently noted that they only addressed dementia when
abnormalities were present and that patients’ need for
information concerns only diagnostic and treatment options.
Existing research has established that GPs are reluctant to
perform early dementia diagnosis due to uncertainty, which
seems to extend to dementia prevention [22]. Our findings may
aid in the development and implementation of eHealth apps for

JMIR Form Res 2025 | vol. 9 | e56310 | p. 7https://formative.jmir.org/2025/1/e56310
(page number not for citation purposes)

Schultz et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


dementia prevention and to inform discussions about acceptance
and attitudes of eHealth apps for dementia risk reduction with
primary care givers in Germany.

According to the typology of eHealth implementation theories
developed by Heinsch et al [23], respective theories can fall
into the 5 categories of centering agency, structure, relations,
meaning, and norms. Agency-centered theories focus on an
individual’s actions, beliefs, and attitudes as opposed to other
theories that center, for example, on organizational environments
or interactional processes. The topics covered by our participants
are highly compatible with agency-centered theories, as there
was no mention of structural, organizational, or other factors.
Particularly, the Technology Acceptance Model (TAM) and the
Unified Theory of Acceptance and Use of Technology (UTAUT)
were reflected in our coding system. TAM proposes that
technology acceptance and use are affected by perceived ease
of use, perceived usefulness, and subjective norms, all of which
were most frequently mentioned by our participants. UTAUT
proposes that the intention to use eHealth apps is affected by
effort expectancy, performance expectancy, social influence,
facilitating conditions, and habit [23]. Effort expectancy and
performance expectancy were factors GPs talked about in-depth,
while social, environmental, and habitual factors only played a
minor role, for example, for practical implementation purposes,
such as delegating the use of eHealth app to staff. Addressing
dementia due to high risk or during routine checkups was only
mentioned 4 times. Therefore, many GPs seem to show little to
no regard for primary prevention and dementia risk reduction,
which is in line with recent findings from the Netherlands [6]
and the United Kingdom [8], where GPs stated that they did
not address dementia prevention or risk reduction with their
patients in routine care.

According to the interviewed GPs, patients want to receive
individualized information and apps they can work at their
tempo. The social environment and relatives should be included
in the use of the app. In addition, apps should be designed
sensitively so as to not cause or reinforce worries regarding
dementia and give realistic goals and expectations.

There seems to be a need for information on the part of patients,
as GPs predominantly perceived their patients’knowledge about
dementia as low. This indicates potential for increasing
knowledge, for example, via eHealth apps for dementia risk
reduction. Patients seem to have no interest in information on
prevention of dementia, and risk factors can be attributed either
to no interest in these aspects or, in our eyes more likely, to no
knowledge about modifiable dementia risk factors [14,24].
When patients are unaware of a link between lifestyle and
dementia risk, they have no reason to seek out their GP for
information.

In an earlier study, older patients expressed the wish for eHealth
services to be integrated into usual GP treatment and had
favorable opinions toward eHealth services when they
supplemented care [25]. Congruently, GPs were generally also
in favor of individualized risk assessment and lifestyle
recommendations. In a recent study [26], only a small number
of interviewed GPs saw self-monitoring as a useful area for
implementation of eHealth apps for prevention measures.

In accordance with these findings, the use of eHealth apps for
dementia risk reduction was also only addressed by one GP in
our study, while the use for psychosocial care was generally
favored. In existing research on the perception of internet-based
and digital health apps in general, physicians see a variety of
advantages and potential uses, particularly for preventive
measures and lifestyle modifications [26-29]. A meta-analysis
reported small to medium effect sizes for eHealth interventions
for brain health on subjective and cognitive performance as well
as risk profiles for dementia [13]. More recent studies showed
beneficial intervention effects on risk factors for dementia in
middle aged and older adults [30,31]. Communicating respective
findings regarding eHealth interventions for dementia risk
reduction to GPs might increase practitioners’ interest and
convince them of their potential effectiveness. Against this
background, raising awareness for the potential of dementia
risk reduction and the role that eHealth interventions might play
in this regard among GPs seems necessary to maximize the
potential of risk reduction strategies.

Tying in with earlier studies [26], GPs stressed free access and
ease of use. In addition, GPs felt unsure navigating the variety
of digital health apps and wished for scientifically evaluated
effectiveness to find appropriate apps. Despite the currently
explorative stage of research, our results fit well into existing
studies and allow us to draw narrow conclusions about the
preventive use of internet-based or digital health apps for
dementia risk reduction. A previous review identified wrongful
data use, cost, and lack of quality of care as topics that concern
patients the most regarding digital health apps and this fear
seems to be warranted [32]. Therefore, potential eHealth apps
for dementia risk reduction should prioritize no costs for patients
in their financial planning if they want to ensure maximum use
by GPs and patients alike. Similar to the studies that attribute
the low use of digital health apps in practice to concerns
regarding safety, interviewed GPs in our study also frequently
mentioned security concerns and privacy issues. The most
frequently named concerns in our study (limited use, low effects,
and inducing anxiety and worries) can be explained both within
the theoretical frameworks of TAM and UTAUT, as they seem
to reflect the factors of perceived usefulness (TAM) and
expected performance (UTAUT). A recent study with a similar
design to our study from the United Kingdom also found that
the fear of inducing health anxiety seems to be common in GPs
regarding dementia prevention [8].

Another perceived barrier not mentioned in previous studies
was that eHealth apps for prevention measures would only be
used by patients with (1) high anxieties and worries regarding
dementia, (2) high self-efficacy, or (3) high health literacy,
thereby limiting potential. Generally, existing research suggests
that digital health interventions improve health literacy [33,34].
However, the use of digital health apps is affected by structural
inequalities, such as low socioeconomic status, ethnicity, and
education status, which contribute to disparities in health literacy
as well as use of additional health education programs [35]. In
contrast, eHealth interventions can use various channels to
provide information, for example, audiovisual or interactive
formats, which may facilitate the inclusion of older adults with
lower levels of education or health literacy [36]. This view was
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also expressed by one of the GPs in our study (GP8). Previous
studies indicate that the effects of digital health app use on
health behaviors could be mediated by self-efficacy [37], which
is a different effect than the one frequently proposed by our
participating GPs (eHealth apps increase knowledge for already
motivated patients) and could be communicated to GPs
interested in the mechanisms of future internet-based preventive
measures. An earlier study focusing on older adults in a low
socioeconomic community found increased computer health
literacy and self-efficacy because of a targeted computer
intervention [38]. The GPs in our interviews also focused on
increased self-efficacy and participation of patients and their
social environments as one of the most promising factors for
the use of eHealth apps for prevention measures. The barriers
discussed by our participants and the concerns over
implementation into routine care seem to reflect a fear of a lower
quality of care or a loss of trust between the physician and the
patient when relying too heavily on digital apps. The review by
Ramachandran et al [39] on the impact of eHealth on
relationships and trust in primary care shows that eHealth apps
can even increase trust when patients perceive that they are
receiving personalized and collaborative care. This indicates
that GPs could be more in favor of eHealth apps for dementia
prevention when used in a hybrid care model, where GPs use
eHealth prevention tools when assessing high dementia risk in
a patient. Our results allow a potential investigation of the role
of eHealth apps that GPs would prefer, although the integration
into routine care is a longstanding debate with many more
factors to consider [40-42]. It would be interesting to see future
evaluations of eHealth apps for prevention measures include
constructs, such as self-efficacy, perceived usefulness,
physician-patient trust, and measurement of possible covariates
that might influence the effect of eHealth apps for prevention
measures. Research based on social cognitive theory has
consistently found that self-efficacy facilitates a change and

uptake of change in health behaviors [43] and is, therefore, a
relevant outcome for evaluative studies that test digital health
apps.

GPs mentioned both a lack of overview of existing apps and
their respective content and were unsure about how to integrate
them into their clinical practice. Therefore, eHealth apps should
be designed in a way that frequently refers to the GP in a
primary care setting, for example, via having tips that direct
patients to their GP. Furthermore, referral to eHealth apps by
trusted sources like GPs has been suggested as a promising
approach to increase older adults’ interest in eHealth tools [35].
This could serve to strengthen the role of the GP in providing
care and reduce unrealistic expectations of patients regarding
the possibilities of the app, reducing 2 important barriers at
once. To maximize cooperation with GPs, internet-based
prevention measures should serve a clear and identifiable role
in the care of patients, for example, as part of comprehensive
psychosocial care provided by the GP or part of self-monitoring
in-between appointments. Developers of eHealth interventions
aimed at brain health and dementia risk reduction might benefit
from cooperation with GPs early on in the process of designing
interventions. Furthermore, offering concise information for
GPs on the device, that is, contents, target group, administration
in GP practice, and tutorials for GP practice could further
enhance acceptance of eHealth tools among GPs and strengthen
cooperation between researchers, developers, and practitioners
toward the goal of dementia risk reduction [4]. A possible
application for eHealth interventions for dementia risk reduction
and other digital health apps should further focus on
supplementing in-person health care to increase health literacy
and mend care in areas with weak health infrastructure or
particularly hard to reach patients [34,38,45,46]. Textbox 1
summarizes recommendations for the development and
implementation of eHealth tools for dementia risk reduction,
as expressed by participating GPs.

Textbox 1. Recommendations for design and implementation of eHealth tools for dementia risk reduction.

• Ease of use, low complexity: relevant information is readily traceable within the eHealth tool, intuitive navigation

• Individualized recommendations: provide guidance and recommendations based on individual dementia risk profiles and stage of motivation for
behavior change

• Sincerity about the potential for dementia prevention: avoid overemphasizing individual means of risk reduction (eg, “risk reduction” instead of
“prevention”)

• Inclusion of partners and relatives: provide means for partners or other relatives to interact with the eHealth tool, for example, to coach patients
in using the app

• Privacy and data protection: ensure privacy of user data, prohibit wrongful transfer of participant data to third parties

• Accessibility: provide the eHealth tool free of cost, easily findable in app stores

• Inclusion of general practitioners (GPs) and other health professionals: provide structured information on available eHealth tools for dementia
risk reduction, including evidence of effectiveness, for GPs. Train health professionals (GPs, medical assistants, nurses, psychologists, etc) in
the use of the app to facilitate supervision of patients’ use of eHealth tools

Discussion of Methods
Qualitative research does not allow direct comparability via
quantified scores and readily defined constructs. However, this
tradeoff allows a more accurate depiction of ambivalences,
subtleties, and possibly contradicting opinions that would be
lost if focusing on rigorously established scales. Therefore, we

decided on a structured, but explorative design to gain as broad
of an insight as possible. Using the qualitative research approach
of Mayring [18] in formulating the interview guide and data
analysis with a very high degree of structure, validity, reliability,
and generalizability, we hope to provide robust information.
This procedure seems particularly appropriate, given the novelty
of eHealth apps for dementia risk reduction.
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Strengths and Limitations
Our study assessed a timely topic for means of dementia risk
reduction, that is, the use of eHealth apps. GPs can play a major
role in providing recommendations for lifestyle changes to
reduce dementia risk. Therefore, assessing GPs’attitudes toward
eHealth for dementia risk reduction may likely provide useful
evidence for both the design and implementation of apps, as
well as uptake and acceptance by patients. Still, certain
limitations need to be considered when interpreting our findings.
Although the interviews focused on primary prevention, that
is, dementia risk reduction, several GPs referred to the use of
eHealth for secondary prevention in our study. Furthermore,
heterogeneity in participating GPs’ age may have influenced
our findings. It might be possible that younger participants may
generally be more familiar with eHealth tools, while GPs in
their 50s might be less accustomed to apps, possibly rendering
them more skeptical toward eHealth for dementia risk reduction.
To ensure the timely execution of interviews and due to time
constraints of the project, GPs were recruited from established
networks of GPs, raising the risk of selection bias and resulting
in a rather homogeneous sample. Because we aimed to keep
effort for GPs to a minimum, we only assessed limited
sociodemographics and further information about GPs. A larger,
more diverse sample recruited across various channels may
improve the generalizability of findings in future studies.
However, this study aimed to provide a first insight into German
GPs’ attitudes toward eHealth for a fairly new topic, that is,
dementia risk reduction. We are confident that our findings
provide valuable insights that can inform larger-scale surveys
on the topic as well as the design of eHealth interventions aimed
at reducing dementia risk.

Implications and Recommendations for Future
Research
Future eHealth interventions for brain health could be developed
and implemented as part of a blended care approach, similar to
strategies already used in psychiatry and primary care [47-49].
Considering the intended form of use (eg, directly supervised,
supported use in between appointments) before developing the

app and its features would allow increased performance
expectations and better evaluation. As lifestyle interventions
aim to induce behavioral change, future studies for developing
and evaluating eHealth apps for brain health should include
measures that can assess the constructs that are intended to
induce this behavioral change alongside relevant outcome
measures. Along with general efficacy and effectiveness
evaluations, this could allow a better understanding of not just
if eHealth apps for prevention measures work but how they
work, as few available interventions include comparable
constructs (eg, changing health beliefs, increasing self-efficacy,
and introducing or improving existing health behavior). A
proof-of-concept study evaluating the Dutch MijnBreincoach
app indicated no change in beliefs and attitudes despite positive
evaluations [50], whereas in another study, the same app
improved adherence to the Mediterranean diet, BMI, and
knowledge of dementia risk reduction [30]. We recommend
that future researchers rely on unified theory-based
questionnaires for health beliefs, such as the Motivation to
Change Lifestyle and Health Behaviors for Dementia Risk
Reduction scale [51].

We further propose that researchers and developers consider
the needs and concerns of GPs named in this study and similar
studies to increase acceptance and adoption by practitioners.
Similarly, the factors influencing user acceptance should be
assessed to make future interventions valuable to practitioners
and patients alike. The development of future interventions
should prioritize tailoring and personalization of eHealth apps
for dementia risk reduction. Features, recommendations, and
information given should be relevant to the individual patient
and provide a positive approach toward change of lifestyle
factors, without raising or increasing fear of dementia in users.
Finally, future research should pay attention to general health
inequalities and access to eHealth apps for dementia risk
reduction [34,35,46]. Understanding existing disparities in
access, use, and outcomes among populations with different
socioeconomic backgrounds can allow equitable distribution
and ensure that interventions reach those who need them.

Acknowledgments
This work was funded by a junior research grant by the Medical Faculty of Leipzig University, granted to AZ. The funder had
no role in the design and conduct of the study, collection, analyses, and interpretation of data, drafting of the manuscript, or the
decision to submit the results. The authors wish to thank all participating general practitioners for their contribution to this study.
They acknowledge support from Leipzig University within the program of open-access publishing.

Data Availability
The datasets generated during and analyzed during this study are available from the corresponding author on reasonable request.

Authors' Contributions
AZ, ML, and SGR-H participated in the conceptualization of the study. AS and AZ participated in developing the methodology.
AS and AZ were responsible for validation. AS was responsible for formal analyses and investigation. SGR-H was responsible
for procuring resources. AS and AZ participated in data curation. AS was responsible for writing the original draft. AS, ML, MB,
SGR-H, and AZ were responsible for writing, reviewing, and editing; AS participated in visualization. ML, SGR-H, and AZ
provided supervision. AZ, ML, SGR-H participated in project administration and AZ contributed to funding acquisition. No
generative AI tools were used to prepare this manuscript.

JMIR Form Res 2025 | vol. 9 | e56310 | p. 10https://formative.jmir.org/2025/1/e56310
(page number not for citation purposes)

Schultz et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Conflicts of Interest
None declared.

Multimedia Appendix 1
Interview guide.
[DOCX File , 21 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Themes, subthemes, and quotations.
[DOCX File , 25 KB-Multimedia Appendix 2]

References

1. Doblhammer G, Fritze T, Reinke C, Fink A. Can dementia become the most prevalent disease at the time of death in
Germany? Projections up to the year 2060 for the five most important diseases at the time of death. J Popul Ageing. May
16, 2022;15(2):523-540. [doi: 10.1007/s12062-022-09365-7]

2. Neubert L, König HH, Löbner M, Luppa M, Pentzek M, Fuchs A, et al. Excess costs of dementia in old age (85+) in
Germany: results from the AgeCoDe-AgeQualiDe study. J Econ Ageing. Oct 2021;20:100346. [doi:
10.1016/j.jeoa.2021.100346]

3. Livingston G, Huntley J, Liu KY, Costafreda SG, Selbæk G, Alladi S, et al. Dementia prevention, intervention, and care:
2024 report of the Lancet standing Commission. Lancet. Aug 10, 2024;404(10452):572-628. [doi:
10.1016/S0140-6736(24)01296-0] [Medline: 39096926]

4. Blotenberg I, Hoffmann W, Thyrian JR. Dementia in Germany: epidemiology and prevention potential. Dtsch Arztebl Int.
Jul 10, 2023;120(27-28):470-476. [FREE Full text] [doi: 10.3238/arztebl.m2023.0100] [Medline: 37226316]

5. Solomon A, Stephen R, Altomare D, Carrera E, Frisoni GB, Kulmala J, et al. Multidomain interventions: state-of-the-art
and future directions for protocols to implement precision dementia risk reduction. A user manual for Brain Health
Services-part 4 of 6. Alzheimers Res Ther. Oct 11, 2021;13(1):171. [FREE Full text] [doi: 10.1186/s13195-021-00875-8]
[Medline: 34635167]

6. Wangler J, Jansky M. Factors influencing general practitioners' perception of and attitude towards dementia diagnostics
and care-results of a survey among primary care physicians in Germany. Wien Med Wochenschr. May 2021;171(7-8):165-173.
[FREE Full text] [doi: 10.1007/s10354-020-00803-9] [Medline: 33443611]

7. Godbee K, Gunn J, Lautenschlager NT, Curran E, Palmer VJ. Implementing dementia risk reduction in primary care: a
preliminary conceptual model based on a scoping review of practitioners' views. Prim Health Care Res Dev. Oct 23,
2019;20:e140. [FREE Full text] [doi: 10.1017/S1463423619000744] [Medline: 31640836]

8. Jones D, Drewery R, Windle K, Humphrey S, de Paiva AF. Dementia prevention and the GP's role: a qualitative interview
study. Br J Gen Pract. Apr 2024;74(741):e242-e249. [FREE Full text] [doi: 10.3399/BJGP.2023.0103] [Medline: 37549993]

9. Müller A. D21-digital-index 2017/2018. Merz Medien Erziehung. Apr 02, 2018;62(2):3. [FREE Full text] [doi:
10.21240/merz/2018.2.3]

10. Merkel S, Hess M. The use of internet-based health and care services by elderly people in Europe and the importance of
the country context: multilevel study. JMIR Aging. Jun 03, 2020;3(1):e15491. [FREE Full text] [doi: 10.2196/15491]
[Medline: 32490837]

11. Rasche P, Wille M, Bröhl C, Theis S, Schäfer K, Knobe M, et al. Prevalence of health app use among older adults in
Germany: national survey. JMIR Mhealth Uhealth. Jan 23, 2018;6(1):e26. [FREE Full text] [doi: 10.2196/mhealth.8619]
[Medline: 29362211]

12. Pabst A, Löbner M, Stein J, Luppa M, Kersting A, König HH, et al. Internet-based cognitive behavior therapy only for the
young? A secondary analysis of a randomized controlled trial of depression treatment. Front Psychiatry. Jul 24, 2020;11:735.
[FREE Full text] [doi: 10.3389/fpsyt.2020.00735] [Medline: 32848915]

13. Wesselman LM, Hooghiemstra AM, Schoonmade LJ, de Wit MC, van der Flier WM, Sikkes SA. Web-based multidomain
lifestyle programs for brain health: comprehensive overview and meta-analysis. JMIR Ment Health. Apr 09, 2019;6(4):e12104.
[FREE Full text] [doi: 10.2196/12104] [Medline: 30964438]

14. Heger I, Deckers K, van Boxtel M, de Vugt M, Hajema K, Verhey F, et al. Dementia awareness and risk perception in
middle-aged and older individuals: baseline results of the MijnBreincoach survey on the association between lifestyle and
brain health. BMC Public Health. Jun 03, 2019;19(1):678. [FREE Full text] [doi: 10.1186/s12889-019-7010-z] [Medline:
31159779]

15. Richard E, Moll van Charante EP, Hoevenaar-Blom MP, Coley N, Barbera M, van der Groep A, et al. Healthy ageing
through internet counselling in the elderly (HATICE): a multinational, randomised controlled trial. Lancet Digit Health.
Dec 2019;1(8):e424-e434. [FREE Full text] [doi: 10.1016/S2589-7500(19)30153-0] [Medline: 33323224]

JMIR Form Res 2025 | vol. 9 | e56310 | p. 11https://formative.jmir.org/2025/1/e56310
(page number not for citation purposes)

Schultz et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v9i1e56310_app1.docx&filename=182a2f524fef2c9c6fd4cf00e5a8cf36.docx
https://jmir.org/api/download?alt_name=formative_v9i1e56310_app1.docx&filename=182a2f524fef2c9c6fd4cf00e5a8cf36.docx
https://jmir.org/api/download?alt_name=formative_v9i1e56310_app2.docx&filename=c9b9361eb76e95794909d75b21d49ac9.docx
https://jmir.org/api/download?alt_name=formative_v9i1e56310_app2.docx&filename=c9b9361eb76e95794909d75b21d49ac9.docx
http://dx.doi.org/10.1007/s12062-022-09365-7
http://dx.doi.org/10.1016/j.jeoa.2021.100346
http://dx.doi.org/10.1016/S0140-6736(24)01296-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39096926&dopt=Abstract
https://europepmc.org/abstract/MED/37226316
http://dx.doi.org/10.3238/arztebl.m2023.0100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37226316&dopt=Abstract
https://alzres.biomedcentral.com/articles/10.1186/s13195-021-00875-8
http://dx.doi.org/10.1186/s13195-021-00875-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34635167&dopt=Abstract
https://europepmc.org/abstract/MED/33443611
http://dx.doi.org/10.1007/s10354-020-00803-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33443611&dopt=Abstract
https://europepmc.org/abstract/MED/31640836
http://dx.doi.org/10.1017/S1463423619000744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31640836&dopt=Abstract
https://europepmc.org/abstract/MED/37549993
http://dx.doi.org/10.3399/BJGP.2023.0103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37549993&dopt=Abstract
https://www.merz-zeitschrift.de/article/view/2529
http://dx.doi.org/10.21240/merz/2018.2.3
https://aging.jmir.org/2020/1/e15491/
http://dx.doi.org/10.2196/15491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32490837&dopt=Abstract
https://mhealth.jmir.org/2018/1/e26/
http://dx.doi.org/10.2196/mhealth.8619
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29362211&dopt=Abstract
https://europepmc.org/abstract/MED/32848915
http://dx.doi.org/10.3389/fpsyt.2020.00735
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32848915&dopt=Abstract
https://mental.jmir.org/2019/4/e12104/
http://dx.doi.org/10.2196/12104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30964438&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-7010-z
http://dx.doi.org/10.1186/s12889-019-7010-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31159779&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2589-7500(19)30153-0
http://dx.doi.org/10.1016/S2589-7500(19)30153-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33323224&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


16. Mykhalovskiy E, Eakin J, Beagan B, Beausoleil N, Gibson BE, Macdonald ME, et al. Beyond bare bones: critical, theoretically
engaged qualitative research in public health. Can J Public Health. Dec 2018;109(5-6):613-621. [FREE Full text] [doi:
10.17269/s41997-018-0154-2] [Medline: 30465286]

17. Greenhalgh T, Annandale E, Ashcroft R, Barlow J, Black N, Bleakley A, et al. An open letter to The BMJ editors on
qualitative research. BMJ. Feb 10, 2016;352:i563. [FREE Full text] [doi: 10.1136/bmj.i563] [Medline: 26865572]

18. Mayring P. Qualitative content analysis: demarcation, varieties, developments. Forum Qual Soc Res. 2019;20(3). [doi:
10.17169/fqs-20.3.3343]

19. Schladitz K, Förster F, Löbner M, Welzel F, Stein J, Luppa M, et al. [Grief and loss in elderly people: a qualitative study
regarding the user acceptance of an internet-based self-help program from user and expert perspective]. Z Evid Fortbild
Qual Gesundhwes. Apr 2020;150-152:112-123. [doi: 10.1016/j.zefq.2020.01.007] [Medline: 32460967]

20. Baker SE, Edwards R. How many qualitative interviews is enough? Expert voices and early career reflections on sampling
and cases in qualitative research. National Centre for Research Methods. URL: https://eprints.ncrm.ac.uk/id/eprint/2273/
4/how_many_interviews.pdf [accessed 2024-09-26]

21. Raskind IG, Shelton RC, Comeau DL, Cooper HL, Griffith DM, Kegler MC. A review of qualitative data analysis practices
in health education and health behavior research. Health Educ Behav. Feb 18, 2019;46(1):32-39. [FREE Full text] [doi:
10.1177/1090198118795019] [Medline: 30227078]

22. Wangler J, Jansky M. Factors influencing general practitioners’ perception of and attitude towards dementia diagnostics
and care—results of a survey among primary care physicians in Germany. Wien Med Wochenschr. Jan 14,
2021;171(7-8):165-173. [doi: 10.1007/s10354-020-00803-9]

23. Heinsch M, Wyllie J, Carlson J, Wells H, Tickner C, Kay-Lambkin F. Theories informing eHealth implementation: systematic
review and typology classification. J Med Internet Res. May 31, 2021;23(5):e18500. [FREE Full text] [doi: 10.2196/18500]
[Medline: 34057427]

24. Zülke AE, Luppa M, Köhler S, Riedel-Heller SG. Knowledge of risk and protective factors for dementia in older German
adults: a population-based survey on risk and protective factors for dementia and internet-based brain health interventions.
PLoS One. Nov 7, 2022;17(11):e0277037. [FREE Full text] [doi: 10.1371/journal.pone.0277037] [Medline: 36342935]

25. Nymberg VM, Bolmsjö BB, Wolff M, Calling S, Gerward S, Sandberg M. 'Having to learn this so late in our lives…'
Swedish elderly patients' beliefs, experiences, attitudes and expectations of e-health in primary health care. Scand J Prim
Health Care. Mar 2019;37(1):41-52. [FREE Full text] [doi: 10.1080/02813432.2019.1570612] [Medline: 30732519]

26. Wangler J, Jansky M. Gesundheits-apps als instrumente der prävention? – Eine interviewstudie zu potenzialen für das
hausärztliche setting. Präv Gesundheitsf. Mar 31, 2020;15(4):340-346. [doi: 10.1007/s11553-020-00769-x]

27. Bittner J. So denken Ärzte über digital health: eine synopse der aktuellen umfragen. Bertelsmann Stiftung. Aug 21, 2017.
URL: https://blog.der-digitale-patient.de/synopse-aerztebefragungen-digital-health/ [accessed 2023-04-21]

28. Realitäts-check – nutzen Ärzte health apps? Coliquio. Jul 31, 2017. URL: https://www.coliquio-insights.de/
nutzen-aerzte-health-apps-exklusive-umfrage/ [accessed 2023-04-21]

29. Rohlender B, Reinhardt K. Gesundheit 4.0 – wie Ärzte die digitale Zukunft sehen. Hartmannbund. Jun 8, 2017. URL: http:/
/www.hartmannbund.de/fileadmin/user_upload/Downloads/Umfragen/2017_HB-Bitkom_Start-ups.pdf [accessed 2023-04-21]

30. Van Asbroeck S, Köhler S, Wimmers SC, Muris JW, van Boxtel MP, Deckers K. Multidomain dementia risk reduction in
primary care is feasible: a proof-of-concept study. J Alzheimers Dis. 2024;99(4):1455-1471. [FREE Full text] [doi:
10.3233/JAD-240229] [Medline: 38759017]

31. McMaster M, Kim S, Clare L, Torres SJ, Cherbuin N, D Este C, et al. Lifestyle risk factors and cognitive outcomes from
the multidomain dementia risk reduction randomized controlled trial, body brain life for cognitive decline (BBL-CD). J
Am Geriatr Soc. Nov 2020;68(11):2629-2637. [doi: 10.1111/jgs.16762] [Medline: 32909259]

32. Crossnohere NL, Weiss B, Hyman S, Bridges JF. Patient preferences for health information technologies: a systematic
review. J Hosp Manag Health Policy. Sep 2021;5:25. [FREE Full text] [doi: 10.21037/jhmhp-20-105]

33. Jacobs RJ, Lou JQ, Ownby RL, Caballero J. A systematic review of eHealth interventions to improve health literacy. Health
Informatics J. Jun 2016;22(2):81-98. [FREE Full text] [doi: 10.1177/1460458214534092] [Medline: 24916567]

34. Bodie GD, Dutta MJ. Understanding health literacy for strategic health marketing: eHealth literacy, health disparities, and
the digital divide. Health Mark Q. 2008;25(1-2):175-203. [doi: 10.1080/07359680802126301] [Medline: 18935884]

35. Wilson J, Heinsch M, Betts D, Booth D, Kay-Lambkin F. Barriers and facilitators to the use of e-health by older adults: a
scoping review. BMC Public Health. Aug 17, 2021;21(1):1556. [FREE Full text] [doi: 10.1186/s12889-021-11623-w]
[Medline: 34399716]

36. Meppelink CS, van Weert JC, Haven CJ, Smit EG. The effectiveness of health animations in audiences with different health
literacy levels: an experimental study. J Med Internet Res. Jan 13, 2015;17(1):e11. [FREE Full text] [doi: 10.2196/jmir.3979]
[Medline: 25586711]

37. Choi M. Association of eHealth use, literacy, informational social support, and health-promoting behaviors: mediation of
health self-efficacy. Int J Environ Res Public Health. Oct 28, 2020;17(21):7890. [FREE Full text] [doi:
10.3390/ijerph17217890] [Medline: 33126469]

JMIR Form Res 2025 | vol. 9 | e56310 | p. 12https://formative.jmir.org/2025/1/e56310
(page number not for citation purposes)

Schultz et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/30465286
http://dx.doi.org/10.17269/s41997-018-0154-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30465286&dopt=Abstract
https://core.ac.uk/reader/77009950?utm_source=linkout
http://dx.doi.org/10.1136/bmj.i563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26865572&dopt=Abstract
http://dx.doi.org/10.17169/fqs-20.3.3343
http://dx.doi.org/10.1016/j.zefq.2020.01.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32460967&dopt=Abstract
https://eprints.ncrm.ac.uk/id/eprint/2273/4/how_many_interviews.pdf
https://eprints.ncrm.ac.uk/id/eprint/2273/4/how_many_interviews.pdf
https://europepmc.org/abstract/MED/30227078
http://dx.doi.org/10.1177/1090198118795019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30227078&dopt=Abstract
http://dx.doi.org/10.1007/s10354-020-00803-9
https://www.jmir.org/2021/5/e18500/
http://dx.doi.org/10.2196/18500
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34057427&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0277037
http://dx.doi.org/10.1371/journal.pone.0277037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36342935&dopt=Abstract
https://www.tandfonline.com/doi/10.1080/02813432.2019.1570612?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/02813432.2019.1570612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30732519&dopt=Abstract
http://dx.doi.org/10.1007/s11553-020-00769-x
https://blog.der-digitale-patient.de/synopse-aerztebefragungen-digital-health/
https://www.coliquio-insights.de/nutzen-aerzte-health-apps-exklusive-umfrage/
https://www.coliquio-insights.de/nutzen-aerzte-health-apps-exklusive-umfrage/
http://www.hartmannbund.de/fileadmin/user_upload/Downloads/Umfragen/2017_HB-Bitkom_Start-ups.pdf
http://www.hartmannbund.de/fileadmin/user_upload/Downloads/Umfragen/2017_HB-Bitkom_Start-ups.pdf
https://journals.sagepub.com/doi/abs/10.3233/JAD-240229?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub 0pubmed
http://dx.doi.org/10.3233/JAD-240229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38759017&dopt=Abstract
http://dx.doi.org/10.1111/jgs.16762
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32909259&dopt=Abstract
https://jhmhp.amegroups.com/article/view/6597
http://dx.doi.org/10.21037/jhmhp-20-105
https://journals.sagepub.com/doi/10.1177/1460458214534092?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458214534092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24916567&dopt=Abstract
http://dx.doi.org/10.1080/07359680802126301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18935884&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11623-w
http://dx.doi.org/10.1186/s12889-021-11623-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34399716&dopt=Abstract
https://www.jmir.org/2015/1/e11/
http://dx.doi.org/10.2196/jmir.3979
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25586711&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17217890
http://dx.doi.org/10.3390/ijerph17217890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33126469&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


38. Chu A, Huber J, Mastel-Smith B, Cesario S. "Partnering with seniors for better health": computer use and internet health
information retrieval among older adults in a low socioeconomic community. J Med Libr Assoc. Jan 2009;97(1):12-20.
[FREE Full text] [doi: 10.3163/1536-5050.97.1.003] [Medline: 19159002]

39. Ramachandran M, Brinton C, Wiljer D, Upshur R, Gray CS. The impact of eHealth on relationships and trust in primary
care: a review of reviews. BMC Prim Care. Nov 03, 2023;24(1):228. [FREE Full text] [doi: 10.1186/s12875-023-02176-5]
[Medline: 37919688]

40. Carey M, Noble N, Mansfield E, Waller A, Henskens F, Sanson-Fisher R. The role of eHealth in optimizing preventive
care in the primary care setting. J Med Internet Res. May 22, 2015;17(5):e126. [FREE Full text] [doi: 10.2196/jmir.3817]
[Medline: 26001983]

41. Stevens WJ, van der Sande R, Beijer LJ, Gerritsen MG, Assendelft WJ. eHealth apps replacing or complementing health
care contacts: scoping review on adverse effects. J Med Internet Res. Mar 01, 2019;21(3):e10736. [FREE Full text] [doi:
10.2196/10736] [Medline: 30821690]

42. Tossaint-Schoenmakers R, Versluis A, Chavannes N, Talboom-Kamp E, Kasteleyn M. The challenge of integrating eHealth
into health care: systematic literature review of the Donabedian model of structure, process, and outcome. J Med Internet
Res. May 10, 2021;23(5):e27180. [FREE Full text] [doi: 10.2196/27180] [Medline: 33970123]

43. Warner LM, Schwarzer R. Self-efficacy and health. In: Gulliver SB, Cohen LM, editors. The Wiley Encyclopedia of Health
Psychology. Hoboken, NJ. John Wiley & Sons; 2020.

44. Steyaert J, Deckers K, Smits C, Fox C, Thyrian R, Jeon YH, et al. Putting primary prevention of dementia on everybody's
agenda. Aging Ment Health. Aug 2021;25(8):1376-1380. [doi: 10.1080/13607863.2020.1783514] [Medline: 32590910]

45. Hantgan SL, Jariwala SP. User-centered mobile health applications for asthma. Ann Allergy Asthma Immunol. Feb
2023;130(2):159-160. [FREE Full text] [doi: 10.1016/j.anai.2022.11.011] [Medline: 36400353]

46. Beacom AM, Newman SJ. Communicating health information to disadvantaged populations. Fam Community Health.
2010;33(2):152-162. [doi: 10.1097/FCH.0b013e3181d59344] [Medline: 20216358]

47. Grätzel P. Blended treatment: theoretisch gut, in der umsetzung mühsam. InFo Neurologie Psychiatrie. Mar 26,
2020;22(3):57-58. [doi: 10.1007/s15005-020-1314-5]

48. Maehder K, Löwe B, Härter M, Heddaeus D, Scherer M, Weigel A. Management of comorbid mental and somatic disorders
in stepped care approaches in primary care: a systematic review. Fam Pract. Jan 25, 2019;36(1):38-52. [doi:
10.1093/fampra/cmy122] [Medline: 30535053]

49. Löbner M, Pabst A, Stein J, Dorow M, Matschinger H, Luppa M, et al. Computerized cognitive behavior therapy for patients
with mild to moderately severe depression in primary care: a pragmatic cluster randomized controlled trial (@ktiv). J Affect
Disord. Oct 01, 2018;238:317-326. [doi: 10.1016/j.jad.2018.06.008] [Medline: 29902736]

50. Heger I, Deckers K, de Vugt M, Verhey F, Oenema A, van Boxtel M, et al. Using mHealth for primary prevention of
dementia: a proof-of-concept study on usage patterns, appreciation, and beliefs and attitudes regarding prevention. J
Alzheimers Dis. 2023;94(3):935-948. [FREE Full text] [doi: 10.3233/JAD-230225] [Medline: 37355903]

51. Kim S, Sargent-Cox K, Cherbuin N, Anstey KJ. Development of the motivation to change lifestyle and health behaviours
for dementia risk reduction scale. Dement Geriatr Cogn Dis Extra. May 2014;4(2):172-183. [FREE Full text] [doi:
10.1159/000362228] [Medline: 25028583]

Abbreviations
GP: general practitioner
TAM: Technology Acceptance Model
UTAUT: Unified Theory of Acceptance and Use of Technology

Edited by A Mavragani; submitted 12.01.24; peer-reviewed by A Paiva, K Bond; comments to author 19.09.24; revised version received
24.10.24; accepted 14.11.24; published 22.01.25

Please cite as:
Schultz A, Luppa M, Bleckwenn M, Riedel-Heller SG, Zuelke A
Attitudes of German General Practitioners Toward eHealth Apps for Dementia Risk Reduction: Qualitative Interview Study
JMIR Form Res 2025;9:e56310
URL: https://formative.jmir.org/2025/1/e56310
doi: 10.2196/56310
PMID:

©Adrian Schultz, Melanie Luppa, Markus Bleckwenn, Steffi G Riedel-Heller, Andrea Zuelke. Originally published in JMIR
Formative Research (https://formative.jmir.org), 22.01.2025. This is an open-access article distributed under the terms of the

JMIR Form Res 2025 | vol. 9 | e56310 | p. 13https://formative.jmir.org/2025/1/e56310
(page number not for citation purposes)

Schultz et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/19159002
http://dx.doi.org/10.3163/1536-5050.97.1.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19159002&dopt=Abstract
https://europepmc.org/abstract/MED/37919688
http://dx.doi.org/10.1186/s12875-023-02176-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37919688&dopt=Abstract
https://www.jmir.org/2015/5/e126/
http://dx.doi.org/10.2196/jmir.3817
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26001983&dopt=Abstract
https://www.jmir.org/2019/3/e10736/
http://dx.doi.org/10.2196/10736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30821690&dopt=Abstract
https://www.jmir.org/2021/5/e27180/
http://dx.doi.org/10.2196/27180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33970123&dopt=Abstract
http://dx.doi.org/10.1080/13607863.2020.1783514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32590910&dopt=Abstract
https://europepmc.org/abstract/MED/36400353
http://dx.doi.org/10.1016/j.anai.2022.11.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36400353&dopt=Abstract
http://dx.doi.org/10.1097/FCH.0b013e3181d59344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20216358&dopt=Abstract
http://dx.doi.org/10.1007/s15005-020-1314-5
http://dx.doi.org/10.1093/fampra/cmy122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30535053&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2018.06.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29902736&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.3233/JAD-230225?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.3233/JAD-230225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37355903&dopt=Abstract
https://doi.org/10.1159/000362228
http://dx.doi.org/10.1159/000362228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25028583&dopt=Abstract
https://formative.jmir.org/2025/1/e56310
http://dx.doi.org/10.2196/56310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


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 Formative Research, is properly cited. The
complete bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and
license information must be included.

JMIR Form Res 2025 | vol. 9 | e56310 | p. 14https://formative.jmir.org/2025/1/e56310
(page number not for citation purposes)

Schultz et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

