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Zusammenfassung 

Studierende weisen besonders häufig Symptome psychischer Erkrankungen wie 

Angststörungen und Depressionen auf. Oft bleiben diese jedoch unbehandelt aufgrund 

fehlender Ressourcen, langer Wartezeiten oder begrenzter Flexibilität standardisierter 

Verfahren. Die jüngsten Fortschritte im Bereich der digitalen Gesundheit, einschließ-

lich der Entwicklung von digitalen Gesundheitsangeboten für psychische Erkrankun-

gen, bieten hier innovative Lösungen für die oben genannten Zugangsprobleme. Trotz 

der gut dokumentierten Wirksamkeit solcher Angebote bleibt ihre Akzeptanz aufgrund 

mangelnder Kenntnis oder allgemeiner Skepsis jedoch sowohl bei Patient:innen als 

auch bei Gesundheitsfachkräften begrenzt. Zur Behebung mangelnden Wissens, wur-

den akzeptanzfördernde Interventionen wie zielgruppenspezifische Informationsstra-

tegien vorgeschlagen. In dieser kumulativen Dissertation werden verschiedene metho-

dologische Ansätze angewendet, um Faktoren zu erforschen, die die Akzeptanz sol-

cher digitalen Gesundheitsangebote sowohl fördern als auch behindern können, um 

darauf basierend Informationsstrategien für potenzielle Nutzer:innen (d.h. Studie-

rende) und zukünftige Gesundheitsfachkräfte zu entwerfen. Die erste qualitative Stu-

die (Studie 1) zielte darauf ab, Informationspräferenzen zu digitalen Gesundheitsan-

geboten unter n = 21 Medizin- und Psychologiestudierenden aus der Perspektive von 

Nutzer:innen explorativ zu erforschen. In der quantitativen Studie (Studie 2) wurde der 

Fokus auf die Rolle der zukünftigen Verordner:innen gesetzt, indem die Akzeptanz 

verschiedener digitaler Gesundheitsangebote für unterschiedliche Anwendungszwe-

cke unter n = 216 Psychotherapeut:innen in Ausbildung untersucht wurde. In der drit-

ten Studie wurden die Daten aus Interviews mit n = 102 Studierenden herangezogen, 

die als Patient:innen an einem verzahnten Psychotherapie-Programm teilnahmen. Der 

Fokus lag hier auf der Exploration von Faktoren, die mit der Nutzung eines digitalen 

Gesundheitsangebots für Depressionen und Angststörungen assoziiert sein könnten. 

Insgesamt legen die Ergebnisse nahe, dass Studierende und zukünftige Gesundheits-

fachkräfte noch begrenztes Wissen über sowie Erfahrungen mit digitalen Gesundheits-

angeboten haben. Trotzdem zeigt sich eine positive Einstellung und Offenheit für die 

Nutzung solcher Angebote. Um die jeweiligen Zielgruppen zu erreichen, scheinen Bil-

dungsumgebungen wie Universitäten oder Ausbildungseinrichtungen am geeignetsten 

zu sein. Die Ergebnisse der drei Studien liefern eine wichtige Grundlage, um basierend 

auf identifizierten personen- und interventionsspezifischen Faktoren akzeptanzför-

dernde, zielgruppengerechte Interventionen zu entwerfen und zu implementieren. 
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Summary 

University students are especially susceptible to be experiencing symptoms of 

common mental disorders (CMDs), such as anxiety and depression. However, they 

often do not seek treatment due to limited resources of psychological counseling, long 

waiting times or limited flexibility of standardized programs. Recent progress in digital 

health, including the establishment of digital mental health services (dMHSs), provide 

innovative approaches to the handling of CMDs. However, despite their well-docu-

mented effectiveness, their adoption remains limited due to a lack of awareness and 

general skepticism among both patients and healthcare professionals (HCPs). To 

close this knowledge gap, acceptance-facilitating interventions (AFIs) such as recipi-

ent-targeted information strategies have been proposed to provide trustworthy infor-

mation targeting doubts, possibly increasing acceptance and actual uptake of dMHSs. 

Within this cumulative dissertation, various methodological approaches are applied to 

explore factors that could both facilitate as well as impede the dissemination and up-

take of dMHSs to design effective information strategies for both potential users (i.e. 

students) and future HCPs. The first qualitative study (study 1) aimed at exploring in-

formation preferences on dMHSs among N = 21 future HCPs (i.e., medical and psy-

chology students) as potential users, while the quantitative study (study 2) investigated 

the intention to use various dMHSs for different application purposes and explored 

which predictors best determine the intention to use dMHSs among N = 216 psycho-

therapists in clinical training as potential future prescribers and recommenders of 

dMHSs. The third study qualitatively evaluated factors that might be associated with 

the use of a dMHS for mild to moderate depression and anxiety symptoms in N = 102 

students that participated in a bCBT program. Overall, the results suggest that students 

and future HCPs still have limited knowledge about as well as experiences with 

dMHSs, but they reported positive attitudes and claimed to be open towards the use 

of dMHSs. To reach the respective target groups, educational environments, such as 

university or clinical training settings, appear to be the most appropriate. By exploiting 

person- (i.e., facilitating conditions, effort expectancy, performance expectancy, social 

influence and concerns) and intervention-specific factors (i.e., features, usability and 

developmental background of dMHSs) that are associated with dMHSs’ acceptance 

among users and providers, the results of the three studies lay an important foundation 

to design and implement recipient-targeted AFIs. 
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1 Introduction 

1.1 Conceptualization of common mental disorders  

According to the World Health Organization (2021), almost one billion people 

live with a common mental disorder (CMD). CMDs are associated with significant dis-

ruptions in thinking, emotional regulation or behavior (2), impacting the physical and 

mental well-being as well as the social lives of those affected (3). Consequently, CMDs 

represent a major public health issue owing to factors such as challenges in treatment 

and rising prevalence (4,5). Among CMDs, depression and anxiety disorders remain 

the leading causes of this burden worldwide (5–7). Symptoms of an anxiety disorder 

include excessive worry associated with generalized or situation-specific responses to 

perceived threats over a period of at least six months (8). A depressive episode is 

defined by the presence of depressed mood, lack of energy and diminished interest in 

activities, which sometimes come with physical symptoms such as sleeping difficulties 

or psychosomatic pain that last for more than two weeks (8,9).  

A significant majority of symptoms emerge by early adulthood (10). Conse-

quently, adults aged 18-24 seem to be more likely to be experiencing symptoms of 

depression and anxiety than their older counterparts (11,12). University students are 

especially susceptible to the development of anxiety and depression disorders. A re-

cent meta-analysis by Li et al. (13) showed a high prevalence of anxiety and depres-

sion symptoms of 39% and 33,6% respectively. Similar results can be seen when look-

ing specifically at Germany, where every third student feels emotionally exhausted ac-

cording to a survey conducted in 2023 by the opinion research institute Forsa on behalf 

of on one of the largest national statutory health insurances, the Techniker Kranken-

kasse (14). Additionally, more students report to receive antidepressants according to 

this survey, which represents a significant increase of 30% in comparison to 2015. 

Significant challenges that affect students’ health and academic performance appear 

to stem from psychological instability, often linked to major life transitions, stress, em-

ployment uncertainties and general financial worries (11,15–17). This could have re-

sulted in a notable increase in the demand for counselling services and therapy (18).  

However, psychological counselling services at student servicess are often lim-

ited and many universities struggle to keep up with the high demand (19), which might 

also explain the significant increase of antidepressant prescription (14). For instance, 



2 
 

at the Technical University of Berlin, there are only three psychologists for 35.000 stu-

dents (20), even though a ratio of 250-to-1 is recommended (21). This is accompanied 

by long waiting times (22) and also limited flexibility, because students have to adapt 

to the opening hours of the student services centers or take up a place that has become 

free at short notice, which is many times not possible due to their busy time schedules 

(23,24). Additionally, students often do not seek treatment due to unawareness of ser-

vices, failure to recognize a need, or discomfort related to visiting a therapist (25,26), 

while the stigma around mental health issues seems to be even higher among medical 

students (27,28).  

Digital approaches have been proposed as alternatives or supplements to tra-

ditional mental health services in order to provide extensive, accessible, flexible, and 

effective psychological support for students facing challenges (29,30). Recent pro-

gress in digital health, including the establishment of mental health apps or telemedi-

cine services, provide new and promising approaches to the handling of CMDs. 

1.2 Conceptualization of digital health 

The strategic support of the European Union within the framework of the 

“eHealth Action Plan 2012-2020” has contributed to digital health receiving a remark-

able amount of attention (31). In general, digital health can be understood as a com-

bining element that includes all use of information and communication technologies in 

the field of health (32,33). Digital health services can be classified into five categories: 

sources (e.g., information databases, online rating portals or directory of physicians), 

economy (e.g., online pharmacies, electronic billing of services), cross-linking (e.g., 

networking of stakeholders through electronic health records, sharing of research 

data), mobile health (health apps for mobile devices), and care (e.g. telemedicine) 

(32,34). Furthermore, the field of digital health has branched out into specialized areas 

such as digital mental health, which involves the utilization of digital tools e.g., for the 

prevention, self-management, counseling, therapy, or rehabilitation of CMDs (32).   

The advancing digitalization in the healthcare system has enabled and acceler-

ated widespread access to high-quality healthcare, even in underserved or rural areas 

(35,36). Furthermore, it has simplified communication between healthcare providers 

(HCPs) and the potential to provide much-needed relief and support for HCPs, easing 

their daily tasks and responsibilities (37). For patients, it aims to empower them to 

become more engaged when e. g. focusing on their mental health. By providing digital 
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tools and resources, affected individuals are enabled to make well-informed decisions 

and actively manage their symptoms in an empowered manner. In Germany, the Fed-

eral Ministry of Health has put in place the required legal framework to significantly 

promote the process of digital transformation starting with the Act on secure digital 

communication and applications in the healthcare system, the E-Health Act, in 2015. 

Since then, many laws have been passed with the goal to consistently enhance 

healthcare services throughout the country across various levels (38).  

1.2.1 Legal framework for digital health in Germany 
Germany has been trying to drive the digital transformation in the healthcare 

sector for several years, including the integration of technology and data-driven solu-

tions to enhance patient care, improve efficiency, reduce costs, and promote innova-

tion. Through the advancements in technology, the healthcare sector seems to have 

undergone a significant paradigm shift. At first, the E-Health Act has laid an important 

legal foundation by establishing the first framework for setting up telematics infrastruc-

ture and introducing medical applications (38).  Through the establishment of electronic 

health records (EHRs), which is the central element of networked healthcare, HCPs 

can access patient records instantly, which allows for more informed decision-making, 

better care coordination, and reduced paperwork (39–41). The suggested infrastruc-

ture facilitates the storage of medical patient data either on central servers or on elec-

tronic medical data card. One of the primary objectives of the implementation is to 

promote patient-centered medicine while enhancing the standardization, efficiency, 

and transparency of medical treatment procedures (41). With regard to hospitals, the 

digitalization has advanced through the Hospital Future Act which was also passed to 

pave the way for a digital care structure in Germany. Specifically, the Federal Ministry 

of Health has presented the prospect of up to 4.3 billion for this purpose, enabling 

hospitals to invest in digitalization projects and in their information technology security 

(42).  

Corresponding framework conditions to treat patients independent of time and 

location have been introduced at latest since the Digital Healthcare Act, which aims 

improve healthcare provision through digitalization and innovation (43). Specifically, 

the prescription of reimbursable digital therapeutics (DTx), such as medical apps, by 

physicians and psychotherapists, has been initiated but also telemedicine approaches 

and access to a safe healthcare data network (43). In general, these digitally provided 

services can be applied for different application purposes, including the prevention and 
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aftercare of CMDs, but also as a flexible, low-threshold treatment addition or even sub-

stitute.  

1.2.2 Conceptualization of digital mental health services  
Digital mental health services (dMHSs) are services that are internet-delivered 

via web browser or mobile phone apps to support patients with mental health problems 

(44). In general, digital solutions enable patients to track their health and share their 

health data such as sleep patterns or physiological symptoms with HCPs, which can 

e.g. empower them to take a more active role in the management of their CMDs (45–

47). Additionally, they allow for remote psychological consultations and follow-ups and 

therefore even patients in underserved regions suffering from CMDs can have access 

to healthcare (48). They lower the threshold for help-seeking and provide healthcare 

that is evidence-based to a large number of individuals, and represent in cost-efficient 

solutions (49). In addition to for the considerable scalability, advantages of dMHSs 

include the flexibility entailing the option to participate at one’s own pace and to use 

the help at any time as well as the possibility of anonymous participation so that the 

risk of stigmatization can be reduced (50). Generally, dMHSs are characterized by 

great heterogeneity and range from self-help psychoeducation programs (51,52) over 

chats (53,54) and blended cognitive behavioral therapy (bCBT) programs (55–57) to 

virtual reality (VR) interventions (58,59) that are applied along the entire patient journey 

(44,60). They can be either unguided or delivered with the support of HCPs (guided), 

e.g., blended with face-to-face treatment (61). Frequently, guided dMHSs are 

grounded in internet-based cognitive behavioral therapy (iCBT), where users engage 

in a structured electronic treatment program while receiving synchronous or asynchro-

nous support from a therapist through email, texts, or calls (62). Overall, dMHSs have 

demonstrated their effectiveness e. g. in reducing symptoms of stress, eating disor-

ders, social and academic functioning as well as depression and anxiety among stu-

dents (26,63–65). Specifically, a systematic review among this target group could show 

that the majority of interventions delivered via a digital platform, such as mobile 

phones, websites, VR systems or blended formats were at least partially effective 

(33,37%) or effective (42,47%). However, half of the studies did not present any ac-

ceptance outcomes and only 4,4% examined a broad implementation of dMHSs on 

college campuses (66).  

Despite the well-documented effectiveness of dMHSs for the prevention, treat-

ment and aftercare of CMDs (29), their adoption remains limited in countries that are 
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still at an early stage of integrating digital health into healthcare systems like Germany 

(67). Even though Germany has initiated several Acts to lay the foundation for digitali-

zation in the healthcare sector, Germany ranks second-to-last in regards to the digital 

health development when compared internationally with 16 other countries and thus 

has a long rung ahead to join the more advanced countries (68). As to confirm, the 

adoption and uptake rates of dMHSs in the country is still limited and only increase at 

a relatively slow pace (69,70), while digital solutions have not yet become part of rou-

tine healthcare (67). In total, only 16,4% of HCPs participating in a recent study have 

prescribed DTx in Germany in 2023 (71), while there seems to be special development 

potential in rural areas, where only 5% of physicians and psychotherapists have pre-

scribed DTx (72). Furthermore, only around 800.000 personal EHRs (“elektronische 

Patientenaktie”, ePA) and just 4.1 million electronic prescriptions have been activated 

since their introduction in 2021, which represents a relatively small amount regarding 

the total number of people with a statutory health insurance in Germany (73.7 million) 

(73). Accordingly, the significance of understanding the factors that impact the imple-

mentation of dMHSs in order to design strategies and policies targeting the effective 

and extensive dissemination by addressing obstacles in its adoption has been empha-

sized (74). 

1.3 Acceptance of digital mental health services 

An increasing number of health facilities, such as hospitals and medical prac-

tices, are in the process of deploying digital healthcare services, and although their 

advantages in improving healthcare are documented, the value of such solutions heav-

ily depends on their acceptance and successful implementation (75), making HCPs’ 

and patients’ acceptance of digital health a fundamental requirement to make an im-

pact on healthcare (76). This underscores the importance of exploring and understand-

ing how patients and HCPs respond to the emergence of new technologies.  

In general, the acceptance of digital healthcare solutions such as dMHSs can 

be defined as the intention to use these services and, according to the Unified Theory 

of Acceptance and Use of Technology (UTAUT), serves as a direct predictor of the 

actual usage (77). The UTAUT model is a widely recognized framework in the field of 

technology acceptance research (78). Introduced as an integration of various prior 

models, UTAUT aims to explain and predict a person’s intention to adopt and use tech-

nology (79). Even though it was originally developed for the work context, it has been 
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successfully validated and modified for use in digital healthcare (80). The model impli-

cates that there are four factors that influence technology acceptance: performance 

expectancy, which represents the perceived usefulness of the technology, effort ex-

pectancy implying the perceived ease of use, social influence as in the influence of 

others' opinions, and facilitating conditions which include the availability of resources 

that are necessary for the technology’s use. According to the UTAUT model these 

factors, along with individual characteristics (i.e., age, gender, experience, and volun-

tariness) collectively shape individuals’ behavioral intentions and actual technology 

use (77). Research has shown that the perceived usefulness of new technologies 

tends to be the strongest predictor of acceptance (80), which implies that HCPs and 

patients are inclined to accept a technology when it is perceived as beneficial for their 

medical practice or the control of one’s own health. Generally, acceptance of dMHSs 

seems to be even lower among HCPs in comparison to patients (80,81) which could 

hypothetically be explained by HCPs feeling responsible for what they prescribe or 

recommend to their patients and therefore engage more intensively with dMHSs 

(82,83). 

Despite its popularity, the UTAUT model also has its limitations. To increase its 

explanatory power, researchers have endeavoured to extend it by incorporating varia-

bles from alternative theoretical frameworks or by investigating possible moderators 

(84). One important and decisive factor that has been shown to influence acceptance 

of dMHSs is knowledge (85,86). Accordingly, for countries with developed digital health 

infrastructures, greater knowledge and acceptance is reported (87). If patients and 

HCPs are simply not aware of digital services and their effectiveness, it seems reason-

able that acceptance is still low even though the facilitating conditions such as a regu-

latory framework have been implemented. In accordance with the modest acceptance 

and uptake rates of digital services in Germany, a survey from 2021 revealed that no-

one out of a sample of 51 general practitioners felt very well informed about the Digital 

Healthcare Act, but instead 63% felt that they are poorly or very poorly informed (88). 

In regards to DTx, four out of five HCPs still consider information on medical apps to 

be at least partially insufficient (69). Additionally, a recent study by the German Stiftung 

Gesundheit (health foundation) revealed that 55,4% of surveyed general practitioners 

state that they either think poorly of DTx in general, believe that the prices seem too 

high or that there is simply no useful medical app for their area of clinical expertise yet 

(89). With 64,7%, the scepticism among psychotherapists seems to be even higher 

(89).  
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Furthermore, HCPs do not seem to be sufficiently aware of possible risks and 

benefits of dMHSs and only few have gained practical experience (88,90,91). Specifi-

cally, only 37% of physicians have gained at least some experience with DTx, while 

just 14% plan to try out such medical apps on prescription in the near future (70). Re-

garding education, only one out of ten surveyed HCPs received training on digital 

health, while only half were tailored specifically to dMHSs (92). In line, general practi-

tioners have so far lacked well-founded information about DTx and wish for systematic 

further training options (93). Recent studies have shown similar results for patients 

(72). The conclusions are that the integration of DTx such as dMHSs into healthcare 

routines still suffers from a lack of awareness regarding available information re-

sources. The absence of clear and comprehensive information seems to persist, even 

years after the Digital Healthcare Act came into force (72). A similar picture emerges 

with regard to university students. Even though universities have been expanding their 

range of mental health services offered by student services centers, it appears that 

information on these services may not effectively reach students who are in need of 

help (25,26). 

To close knowledge gaps, acceptance-facilitating interventions (AFIs), such as 

recipient-targeted information strategies, have been proposed. AFIs can provide trust-

worthy information targeting doubts, possibly increasing acceptance, recommenda-

tions and actual uptake of digital health services among HCPs and patients (85,94–

98). 

1.4 Acceptance-facilitating interventions  

AFIs range from short videos to psychoeducational information material, aiming 

to provide comprehensive and verified information on one specific topic (99). Charac-

teristic for AFIs is that they are built of various components, i.e. attributes, such as 

information on potential barriers and facilitators of dMHSs, including quality criteria 

(e.g., scientific evidence base, data security) or user reviews (e.g., user ratings or rec-

ommendations of patients or HCPs) transferred via different media formats (e.g., text, 

video) (100). For instance, in cooperation with the University Ulm Baumeister et al. 

developed an AFI to increase acceptance of blended therapy among psychotherapists. 

It included a 5-minute video showing information about the dMHSs facing potential 

worries, a role play scene between a patient and a psychotherapist, facets of the 

UTAUT model as well as ways to integrate dMHSs in traditional psychotherapy (97). 
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Results showed that the UTAUT factors performance expectancy, effort expectancy 

and facilitating conditions were significantly increased in comparison to the control 

group who only received an attention placebo video. No effects were found on social 

influence. Interestingly, the AFI seemed to be specifically promising in subpopulations 

of initially rather skeptical psychotherapists (i.e., psychodynamic oriented psychother-

apists). Regarding students as patients, a simple AFI has been shown to increase their 

intention to use mental health services, even though the effects were relatively small 

(96). In this study, the intervention group received an AFI including personalized feed-

back about their symptom severity, tailored psychoeducation, and information about 

available university and regional mental health services as components. In compari-

son, in a study by Lin et al., the 3-minute informative video about a specific dMHS with 

screenshots of the program, including information on data security, anonymity and the 

effectiveness of the dMHS, its advantages and the possibility to receive technical sup-

port and general assistance while using the service, was not effective with regard to 

acceptance, uptake rate, or adherence in a target population of patients with chronic 

pain (101). According to Ebert et al. (96) the mixed results can be explained by rather 

general approaches instead of more personalized approaches tailored to the specific 

needs and characteristics of respective target groups, as well as to perceived barriers 

and facilitators in regards to dMHSs. 

In general, research has demonstrated several perceived barriers in regards to 

the usage of dMHSs among HCPs, including concerns about data security and privacy, 

concerns about building a professional relationship, low digital health literacy and lack 

of individualization options (94,97,102,103). Among patients, privacy concerns do also 

seem to represent a barrier, however, in comparison to HCPs it does not represent a 

major issue as long as their data remain anonymous (104). Greater acceptance is 

generally shown of blended treatments, such as bCBT (87), because more personal-

ized care seems to be possible in comparison with stand-alone dMHSs (55). For stu-

dents as users of dMHSs and HCPs as distributors of dMHSs, however, facilitators 

and barriers to the acceptance of dMHSs are not yet clear. This dissertation aims to 

close this research gap by giving insights into factors associated with the acceptance 

and usage of dMHSs to design recipient-targeted AFIs in form of information strate-

gies. 
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1.5 Aims of dissertation 

In summary, it seems reasonable to promote the integration of dMHSs into the 

German healthcare system in two different ways: on the one hand, via potential users 

and, on the other hand, via prescribers and recommenders of dMHSs such as HCPs. 

Potential users could be primarily young people like students, who, as already ex-

plained, are particularly at risk due to the relatively high prevalence rate of depression 

and anxiety disorders (105) and, if CMDs are chronified, will pose challenges for the 

healthcare system with relatively high long-term costs (106). The focus here is specif-

ically on future physicians and psychotherapists. These are the professional groups 

that will recommend dMHSs or even prescribe DTx in Germany in the future and can 

thus spread them nationwide. Further, they are themselves at risk of developing CMDs 

during their professional training (13). So far, however, this target group and students 

in general have been neglected in technology acceptance research.  

The specific aims of this dissertation were thus as follows: 

1. To qualitatively gain in-depth understanding of barriers and facilitators to the 

acceptance of dMHSs among future HCPs (i.e., medical and psychology stu-

dents) as potential users of dMHSs to design AFIs 

2. To quantitively explore barriers and facilitators to the acceptance of dMHSs 

among future HCPs (i.e., psychotherapists in clinical training) as potential pro-

viders of dMHSs by applying an extended UTAUT model  

3. To qualitatively gain in-depth understanding of barriers and facilitators to the 

actual usage of a dMHS among students as users of dMHss 

Table 1 provides an overview of research papers that are included in this dissertation. 

 
Table 1. Overview of research papers included in dissertation 
Study Chapter Study method Focus Reference 
1 2.1 Semi-structured 

Interviews 
Future HCPs as potential users of 
dMHSs 

Braun et al., 2023 

2 2.2 Cross-Sectional 
Survey  

Future HCPs as potential provid-
ers of dMHSs 

Braun et al., 2022 

3 2.3 Semi-Structured 
Interviews 

Students as actual users of 
dMHSs 

Braun et al., 2023 

 

Given the explorative nature of study 1, a qualitative design with semi-structured 

interviews was chosen as a first in-depth analysis to get a thorough understanding of 

future HCPs’ information preferences and needs as users of dMHSs. For study 2, an 

exploratory secondary analysis based on data derived from a cross-sectional survey-
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study was executed to assess the acceptance of various dMHSs for different applica-

tion purposes among future HCPs psychotherapists as providers. For study 3, a qual-

itative design with semi-structured interviews was again chosen as part of a feasibility 

and effectiveness study to thoroughly explore factors that might be associated with the 

actual use of a dMHS in a bCBT program among students. It was intended that the 

results can be used to derive recipient-targeted information strategies. 

Informing about dMHSs has a strong public health relevance as promoting 

awareness and understanding of dMHSs aligns with the broader goals of improving 

access to healthcare services (36), improved patient engagement and empowerment 

(46). It could also lead to enhanced preventive care, because provision of  users and 

providers with information on dMHSs, could prevent the onset of CMDs and reduce 

the overall demand on the healthcare system (107). Additionally, integrating digital so-

lutions can contribute to cost savings within the healthcare system, as remote patient 

monitoring and virtual consultations can reduce the need for in-person visits, which 

has the potential to optimize healthcare resources (49). Lastly, the German healthcare 

system has been adapting to the digital age, with regulatory frameworks evolving to 

support the integration of digital health solutions (43). Informing future HCPs as poten-

tial users about these developments ensures that they can gain experience, make in-

formed decisions and take advantage of the available resources. The insights gathered 

from this dissertation can thus be used for the design of recipient-targeted information 

strategies on dMHSs to reduce skepticism and increase knowledge in both users and 

providers, which allows for more effective public health interventions. 

Ethical approval for conducting the first qualitative study (study 1) was obtained 

from the Ethics Committee of the Medical Faculty of the Heinrich Heine University Düs-

seldorf (study number 2020-972) by principal investigator JAH. To ensure that ethical 

standard are met by the quantitative study (study 2), written consultation with the Pres-

ident of the Ethics Committee of the University of Zurich was obtained on 3 March 2020 

by the principal investigator MD. The checklist to self-assess ethical safety was also 

completed, thus the ethical safety of the study was approved. Ethics approval for the 

second qualitative study (study 3) was obtained from the Ethical Board of the University 

of Mannheim (EK Mannheim 27-A/2021) by the principal investigator MS. 
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2 Publications 

2.1 Investigating information needs and preferences regard-
ing digital mental health services among medical and psy-
chology students in Germany: A qualitative study 
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2.2 Acceptance of e-mental health services for different appli-
cation purposes among psychotherapists in clinical train-
ing in Germany and Switzerland: Secondary analysis of a 
cross-sectional survey 
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2.3 Barriers and facilitators to a blended cognitive behavioral 
therapy (bCBT) program for depression and anxiety based 
on experiences of university students: A qualitative study 
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3 Discussion 

3.1 Summary of results 

In terms of well documented effectiveness but low utilization rates, the role of 

dMHSs in the prevention, treatment and aftercare of CMDs has been discussed in the 

last couple of years. Reasons for low dissemination include skepticism and lacking 

awareness of potential risks and benefits, which calls for recipient-targeted AFIs such 

as information campaigns. However, until now little has been known about information 

preferences of students that are comparatively at high risk for CMDs and at the same 

time represent digital natives. Specifically, the perspective of psychology and medical 

students as future HCPs has barely been included in research even though they play 

a critical role in shaping the future healthcare system. The aims of this dissertation 

were thus to gain in-depth understanding of factors associated with acceptance of 

dMHSs to inform the design of recipient-targeted AFIs for this target group.  

The first qualitative study (study 1) aimed at exploring information preferences 

related to dMHSs among future HCPs (i.e., medical and psychology students) as po-

tential users of dMHSs to close knowledge gaps in this target group. The quantitative 

study (study 2) investigated the intention to use various dMHSs (i.e., telephone, vide-

oconference, VR, unguided and guided dMHSs) for different application purposes (i.e., 

prevention, treatment addition, treatment substitute, aftercare) and applied an ex-

tended UTAUT model to explore which predictors best determine acceptance of 

dMHSs among future HCPs (i.e., psychotherapists in clinical training) as potential pre-

scribers and recommenders of dMHSs. The second qualitative study (study 3) exam-

ined factors that might be associated with the actual use or non-use of a dMHS for mild 

to moderate depression and anxiety symptoms in students that participated in a bCBT 

program. Non-use refers to users that did not or only barely use the dMHS as addition 

to the digital psychotherapy. The main results of all three studies and a brief description 

can be found in table 2.  

 
Table 2. Main results of studies included in this dissertation 
Study 
details 

Aims Sample Results 

Braun 
et al., 
2023 
(study 
1) 

1) to explore infor-
mation preferences 
and needs regard-
ing dMHSs among 
future HCPs as 

n = 16 medical stu-
dents and n = 5 psy-
chology students. 
Students were m = 
25.5 years old and 
studied in 5 different 

In total, four attributes were deductively 
derived from the data, including induc-
tively formed levels of attributes that 
could together constitute AFIs which 
were either considered as facilitating or 
hindering dMHSs’ acceptance:  
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potential users of 
dMHSs 
2) to identify attrib-
utes and levels to 
design AFIs on 
dMHSs 

federal states of Ger-
many 

• information source (i.e., university, 
HCPs, internet search, family and 
friends, employer, other sources) 

• information format (i.e., newsletter, 
social media, website, print media)  

• content preference (i.e., reviews, 
costs, composition, individualiza-
tion, anonymity and data safety, 
developers’ background, scope of 
application, languages selection, 
time requirement, emergency con-
tact) 

• design preference (i.e., visual de-
sign preferences, linguistic prefer-
ences) 

Braun 
et al., 
2022 
(study 
2) 

1) to assess the in-
tention to use vari-
ous dMHSs for dif-
ferent application 
purposes 
2) to apply an ex-
tended UTAUT 
model to explore 
which factors best 
determine ac-
ceptance of dMHSs 

n = 216 participants 
(n = 197 studied psy-
chology, n = 6 stud-
ied medicine, n = 13 
indicated other de-
grees), with n = 60 
who did the training 
in Switzerland and n 
= 156 in Germany. 
Most of them were 
female (88.4%) and 
between 25 and 39 
years old (85.2%) 

There was an interaction effect of 
dMHSs and application purpose, con-
firming the expected heterogeneity in 
the acceptance of different types of 
dMHSs:  
• psychotherapy via videoconference 

was the most accepted across all 
application purposes 

• as a treatment substitute, dMHSs 
were comparatively less accepted 
in acute care 

• unguided and guided dMHSs were 
specifically well accepted in pre-
ventive care 

• VR was comparatively less ac-
cepted across all application pur-
poses. 

Furthermore, the following barriers were 
identified as significantly reducing the in-
tention to use dMHSs among futue 
HCPs as providers of dMHSs: 
• impersonality 
• therapeutic alliance 
• legal concerns  

As significantly facilitating the intention 
to use dMHSs, the following factors 
were identified: 
• simplified information provision 
• simplified contact maintenance  
• time flexibility 
• geographic flexibility  

Braun 
et al., 
2023 
(study 
3) 

To evaluate factors 
that might be asso-
ciated with the ac-
tual use or non-use 
of a dMHS in a 
bCBT program for 
mild to moderate 
depression and 
anxiety symptoms 
in students 

n = 102 students, 
with a mean age of 
almost m = 24 years, 
n = 14 studied psy-
chology and n = 18 
studied medicine or 
related fields. 65,7% 
showed symptoms of 
depression and 
34.3% symptoms of 
anxiety 

The following facilitators to the actual 
usage of the dMHS among students 
were inductively derived from the data: 
• usability of dMHSs 
• structure of dMHSs 
• content within dMHSs 
• design of dMHSs 
• support within dMHSs 

As barriers to the actual usage of the 
dMHS, the following emerged: 
• overwhelming emotions 
• time requirement 
• data security concerns  
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The following general benefits of the 
dMHS were identified as part of a 
blended program: 
• self-efficacy 
• transfer into daily life 
• psychoeducation 

 

3.1.1 Attitudes towards dMHSs 
In general, future HCPs reported positive attitudes towards dMHSs and men-

tioned to be open towards the use of dMHSs in all three studies, independent of 

whether they were asked as future providers of dMHSs or users of dMHSs. Further-

more, the majority reported having low to moderate knowledge and little experience 

with dMHSs, which is in line with prior research among other target groups, such as 

general practitioners (88,93,108), psychotherapists (109) and patients in general 

(110,111). For instance, several recent studies presented at the 22nd German Confer-

ence for Health Services Research have shown that the integration of DTx into the 

German healthcare system still does not appear to be sufficient even years after the 

start of reimbursement of DTx as there is a lack of information and clear recommen-

dations for action (109). In the latest report on DTx, authors come to the same conclu-

sion, stating that a nation-wide information campaign on DTx is needed to educate 

HCPs and patients about the new care options and enable them to make informed 

decisions (112). 

In study 1, participants noted that the subject of digital health had received min-

imal attention during their medical or psychology studies. Despite perceiving its signif-

icance as high for their future roles as HCPs and personal needs, such as coping with 

stressful periods in their student lives, the topic was scarcely addressed during their 

studies. Almost all interviewed students reported that they were open towards the use 

of dMHSs, ensuring low-threshold access before CMDs develop. More precisely, stu-

dents wished to be informed about dMHSs right in the beginning of their studies, e.g. 

during freshmen week. Furthermore, participants of study 2 stated using dMHSs in 

only one out of ten therapeutic cases. However, there were considerable differences 

between the services, showing that psychotherapy via videoconference and via tele-

phone was used in every fourth therapeutic case. In study 3, none of the interviewed 

students had participated in a bCBT program for the treatment of depression or anxiety 

before. In line with prior research, study 2 showed that acceptance of blended pro-

grams was greater compared to unguided stand-alone dMHSs. Moshe et al. (113) 

could show significantly higher effect sizes in interventions incorporating human 
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therapeutic guidance as opposed to unguided self-help programs. In fact, acceptance 

of unguided dMHSs, such as DTx, was lowest, while acceptance of psychotherapy via 

videoconference was highest among future HCPs. However, when looking at the in-

tention to use dMHSs across different application purposes, we found that unguided 

as well as blended programs seem to be specifically well accepted for the prevention 

of CMDs, even more so than all other services. In comparison, future HCPs accompa-

nied just 4.2% of their patients with blended programs during acute care while they 

recommended unguided dMHSs to only 3.4% of their patients. This finding is con-

sistent with the still low prescription rates of DTx in Germany, even if the numbers have 

risen steadily yet slowly in recent years as already explained above (67). Although 

future HCPs do not seem to have fundamentally negative attitudes towards dMHSs, 

they do not accept them as a replacement or substitute to standard psychotherapy 

programs, but primarily for preventive purposes as well as in aftercare. This finding 

seems to be new, as past research has not specifically focused on the comparison of 

acceptance towards different kind of dMHSs for different application purposes.  

In the same vein, study 3 showed that dMHSs can indeed provide an effective 

alternative to traditional psychotherapy treatment if embedded in such a way that it fits 

into the life of students. Most participating students suffering from either depression or 

anxiety that took part in the bCBT program reported positive experiences and high 

acceptance of the dMHS, which was also shown in 94% of participating students fin-

ishing the program. The quantitative results of this study also provide preliminary evi-

dence of the feasibility and efficacy of the bCBT program for the treatment of mild to 

moderate depression and anxiety symptoms in students (57). Generally higher ac-

ceptance towards blended programs among both users and providers show that a 

gradual integration of technology into routine care could be very promising (114). Thus, 

blended programs that offer an integrated synthesis of digital and face-to-face ele-

ments seem to have the potential to find their way into the healthcare system and 

therefore become an integral element of the support system at universities if the ap-

propriate framework conditions are given.  

3.1.2 Facilitators and barriers across groups 
Across all three studies included in this dissertation, there are some factors that 

have consistently been perceived to facilitate or hinder the intention to use or the actual 

uptake of dMHSs which should be considered when designing AFIs for students. In 

the following sections, identified facilitators and barriers across studies are 
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summarized in person-specific influencing factors (e.g., prior knowledge, concerns) 

and factors that are associated with the intervention itself (e.g., usability, individualiza-

tion options). Even though this categorization seems crucial to design context-sensitive 

AFIs that are specifically targeted at respective target groups, this distinction has been 

barely made in research yet. This distinction might be especially helpful for the German 

Federal Ministry of Health or educational institutions (e.g., universities) to plan effective 

multi-level information strategies specifically for students, but also for medical-technol-

ogy companies in regards to the development of dMHSs for this target population. 

Thus, another contribution of this dissertation is not only to gain an in-depth under-

standing of these factors, but also to structure obtained findings. Figure 1 gives an 

overview over identified factors. 

 
Figure 1. Factors associated with the intention to use and actual uptake of dMHSs 

 

3.1.2.1 Person-specific influencing factors 

Facilitating conditions 
As hypothesized, one of the most frequently reported barriers mentioned by fu-

ture HCPs as users was a lack of knowledge and experience with respect to dMHSs 

(study 1), which was also shown as a significant predictor of technology acceptance 

among potential providers (study 2). A comprehensive overview of the availability, rel-

evance, and effectiveness of digital tools for the clinical context appears to be lacking, 

while the number of available services is expanding steadily and rapidly (90). Accord-

ingly, many participants wished for the opportunity to receive information and educa-

tion on dMHSs (study 1). When students were asked what they would like to be in-

formed about regarding dMHSs, answers were similar to prior research focusing on 

how dMHSs should be designed among users in general (115), medical students 

(116), and young adults (117). Participants indicated that if universities provided 

dMHSs as a preventive service free of charge, they would be receptive to utilizing 



65 
 

them. Accordingly, information on costs were most often mentioned as crucial because 

high costs were perceived to impede utilization of dMHSs due to students’ limited fi-

nancial resources, which is inconsistent with a systematic review published in 2021 

among users in general. In this review, other factors, including severe mental health 

symptoms, a lack of personalization options and technical problems were identified 

more often as barriers (115). In regards to how they would like to be informed about 

dMHSs, most future HCPs stated that the university as a source of information could 

facilitate access to dMHSs through appropriately prepared information materials or 

courses. Due to the vast array of available health apps and telemedicine services, 

participants expressed a desire for guidance from their university which is in line with 

prior research (116). They wished for assistance both as potential users of dMHSs and 

in relation to their future roles as HCPs. Furthermore, many students highlighted a lack 

of awareness regarding the psychological support services offered by their university. 

The lack of awareness was not mentioned as a main barrier to seeking help in previous 

studies among medical students. In Australia, for instance, not enough time and con-

cerns regarding stigma, including disclosure and peer judgement were reported as 

hindering (118), while students of the University of New Mexico School of Medicine 

indicated they would not want to disclose their psychological health status on a New 

Mexico Medical Board license application. The most mentioned reasons for non-dis-

closure were fear of stigmatization, fear of consequences, and the impression that 

such disclosure was not appropriate (28). 

Participating students of study 1 also emphasized the importance of being in-

formed about these services at the beginning of their studies, as part of preventive 

measures, indicating a need for proactive information strategies. Especially in regards 

to their future role as HCPs, some participants suggested that the topic digital health 

should be introduced as an integral subject of their studies. In fact, the lack of orga-

nized educational programs on dMHSs has been viewed as a barrier to the implemen-

tation of digital health (119). Even among practicing HCPs, there appears to be limited 

digital health literacy and experience, as only 11% have undergone any form of training 

in digital health (92). Moreover, only half of these training programs specifically ad-

dressed dMHSs, emphasizing the need for structured education and additional training 

initiatives (90,91,120). As a result, the updated version of the National Competence 

Bases Catalogues of Learning Objectives for Medical Education (German “NKLM 2.0”), 

a revised framework for qualifying medical students for their roles as healthcare pro-

fessionals, now incorporates digital health literacy as one of the comprehensive skills. 
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Consequently, digital health literacy will be integrated into the mandatory core curricu-

lum starting in 2025, at least for medical students in Germany. However, interviewed 

participants of study 1 emphasized that they do not only want to be informed about 

how to search for, access, scrutinize and recommend dMHSs in their role as HCPs 

(121), but they especially wished to be educated on how to manage one’s own health 

and perceived this to be important for every student. It seems reasonable to enable 

students to gain experience early in their studies through using dMHSs for the man-

agement of their own well-being, as, according to the results, experience has been 

shown to be a predictor of technology acceptance, leading to the UTAUT model (122). 

Additionally, Cao et al. (123) showed that individuals perceive using dMHSs as easy 

once they have developed more resources and knowledge to use dMHSs. Future 

HCPs also imagined the management of one’s own health with dMHSs to be a man-

datory course for all students independent of the study program. Moreover, they men-

tioned several other formats that they believe would facilitate the retrieval of infor-

mation on dMHSs, highlighting the importance of social media. Even though students 

had varying opinions about personalized advertisement on, e.g., Instagram, they 

agreed that if information is scientifically prepared and presented by a credible channel 

(such as the profile of their own university), the information on dMHSs provided is also 

more likely to be accepted. For instance, some of the interviewed students reported 

discovering information about the interview study through a Facebook group related to 

their course of studies. Similarly, they expressed the possibility of receiving information 

about dMHSs by student council groups or other fellow students in such groups. In this 

manner, students outlined that social media could serve as an effective and low-thresh-

old way to connect with individuals acquiring help. Interestingly, participants did not 

prefer information strategies on dMHSs that were exclusively tailored for medical or 

psychology students. Instead, they prioritized information strategies centered around 

dMHSs that addressed the general needs of all students, because they perceived no 

distinctions between student groups regarding stress and mental health issues. 

Specific to medical and psychology students as future providers of dMHSs 

(study 2), the degree to which participants believed that organizational and technical 

infrastructures are available to support the use of dMHSs (122), was also shown to be 

significantly influencing acceptance. This seems reasonable because if HCPs do not 

have the capability to integrate digital health solutions into their treatments and daily 

working routine, it appears likely that dMHSs will have difficulties to find their way in 

routine care. Indeed, a recent systematic review among practicing HCPs has shown 
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that infrastructure and technical barriers were the most frequently outlined barriers to 

utilizing digital health applications (115), including insufficient technical equipment 

(124), no information on the potential additional workload for HCPs, shortage of de-

vices, connectivity speed, harmonized systems across different facilities (125) and lim-

ited technical interoperability and interconnectedness (90).  

The interoperability has certainly become critical to improve timely and secure 

access as well as the integration and use of EHRs to optimize health outcomes for 

patients and reduce costs for the healthcare system. In the United States, the use of 

EHRs has increased immensely throughout the past years (126) and even though Ger-

many is still lagging behind, there has also been some progress. For instance, the new 

Digital Healthcare Act is intended to enable telemonitoring for DTx in future by inter-

linking various components, i.e., digital solutions are to be increasingly integrated into 

HCPs’ systems and it should also be possible in future to make appointments for med-

ical services from DTx (127). With the help of cross-provider care platforms including 

medical aids, DTx, EHRs and other applications of the telematics infrastructure, tele-

monitoring programs and other telemedical care scenarios for various application pur-

poses will be able to be mapped through Germany (128).  

 
Effort and performance expectancy 
Furthermore, having time pressure and the inability to integrate therapy in eve-

ryday life due to time constraints were identified as personal factors lowering the help-

seeking intentions among students and future HCPs (study 1, 2 and 3). Thus, the op-

portunity to use dMHSs at any time and anywhere, avoiding waitlists and having to put 

relatively little effort in the process were mentioned both as facilitating the actual use 

of dMHSs among students (study 3) as well as important benefits that students like to 

be informed about (study 1) and increasing the intention to recommend dMHSs to pa-

tients (study 2). At the same time, students stated that these newly developed technol-

ogies would require additional workload and dedication from the perspective of future 

HCPs to get familiar with those new inventions (study 1). Time- and workload-related 

factors were similarly reported as most common barriers to use dMHSs among HCPs 

that already show a lot of work experience (92,125). 

The opportunity to communicate from the comfort of one's own home without 

having to make an effort was perceived as increasing the acceptance and use of 

dMHSs, mitigating stress and anxiety associated with in-person interactions or unfa-

miliar environments (study 1 and 3). In line with previous research among HCPs (92) 
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and adolescents as patients (129), the degree to which individuals believed that 

dMHSs will help maintain or regain psychological wellbeing and the perceived useful-

ness of the intervention to address patients’ and HCPs’ needs were shown as major 

facilitating factors in all three studies. For instance, in a recent systematic review 

among young people aged between 10 and 24 years of age, usefulness and connect-

edness were perceived as the most common facilitators of user engagement with web-

based mental health interventions. Perceived usefulness for young people was also 

noted by both HCPs and parents as the most common facilitator, whereas concerns 

about performance expectancy and data privacy were listed as barriers (129).   

 
Social influence 
With respect to whether dMHSs are worth engaging with, participants reported 

that their personal usage intention also depended on the reviews of other users (study 

1) and the recommendations of other HCPs (study 2). For instance, results of study 1 

revealed that students appreciated when dMHSs were previously tested and approved 

by friends, other students or university lecturers, helping them to reflect on whether a 

specific dMHS could be helpful or not. Congruently, from a perspective of a future HCP, 

a significant facilitator influencing the intention to use dMHSs in clinical practice was 

social influence by other HCPs (study 2). Feeling the perceptions of others on the will-

ingness to use digital solutions seems to socially effect HCPs’ adoption and the use of 

dMHSs (130). Possible explanations are that HCPs feel that using technological inno-

vations might make them attain the same or an even higher status than their col-

leagues, trying to adapt their behavior to comply to social norms (131). Additionally, 

feeling the encouragement and support from their employers in using digital tools could 

also have a positive influence (92). Especially when individuals face uncertainty, the 

influence of others’ opinions has been shown to reduce perceived risk of using dMHSs 

(123). This seems especially important regarding concerns that have been raised 

among participants, including data security concerns (study 1 and 2), concerns regard-

ing the mental health status of patients (study 1, 2 and 3), concerns about the thera-

peutic relationship (study 2) and legal concerns (study 2). 

 
Concerns 
When asked about potential barriers to the usage of dMHS, concerns regarding 

data security were identified in study 1 and study 2, which have been consistently 

shown as hindering uptake in prior research among HCPs  (132,133). However, when 
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asked as users (study 1), anonymity seemed to be even more important than data 

security. In study 3, the majority of participants appeared unconcerned about data se-

curity and expressed no apprehension about submitting health-related data. They re-

ported that this lack of worry stemmed from the detailed information provided by the 

dMHS regarding the handling of data, assuring anonymity and confidentiality. In sup-

port of this finding, research has shown that a moderation of the intervention, meaning 

a person monitoring and moderating the content such as in bCBT programs, is per-

ceived as a facilitator to create a safe environment (134). As a provider, data security 

seemed to have a higher priority (study 1), even though insecurity was not shown to 

be a significant predictor of dMHSs’ acceptance among future providers (study 2), thus 

it did not significantly influence future HCPs intention to use dMHSs in clinical practice. 

In conclusion, other concerns had a stronger impact on usage intention. For instance, 

across all groups, dMHSs were evaluated as more acceptable for milder forms of 

CMDs and severe mental health symptoms have been identified as a barrier. In study 

3, certain students expressed concerns about being left alone in acute situations, for 

instance if negative emotions would arise when working on specific reflection tasks. 

Furthermore, participants mentioned that the request to complete exercises before the 

next therapy session as part of the bCBT program could potentially create additional 

pressure and overload for students already struggling to manage their daily tasks. They 

emphasized that individuals with depressive symptoms, in particular, might find it chal-

lenging to engage with the dMHS. Given their frequently constrained energy levels and 

existing difficulties with daily tasks, incorporating an extra digital component might be 

perceived as an added workload, leading to a sense of overstain. Controversially, in 

needs assessment studies, participants expressed a greater willingness to utilize 

dMHSs when their symptoms were more severe (135–137). Simultaneously, evalua-

tion studies have revealed that intensified symptoms impede effective engagement 

with digital interventions (138,139). For emergency situations, future HCPs of study 1 

expressed a desire for dMHSs capable of promptly delivering appropriate emergency 

contact information as reliable and quick assistance for individuals in acute need. To 

date, this feature seems to be barely included in dMHSs, especially not in those that 

are not tested and validated by federal institutions, such as the German Federal Min-

istry of Health. In such situations, the significance of anonymity would even diminish. 

Regarding HCPs’ perspective as providers and recommenders, there seems to be a 

perceived need for face-to-face contact in terms of more severe symptoms due to feel-

ings of high responsibility towards patients (102). The chance of having no possibility 
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to intervene due to less human interaction has also been identified as a personal bar-

rier (125). Correspondingly, the results of study 2 showed that impersonality had the 

strongest impact on the intention to use dMHSs among future HCPs in clinical practice. 

This also explains that acceptance of guided interventions was higher for most appli-

cation purposes in comparison to unguided dMHSs (see 3.1.1), even though it was not 

listed among the most prominent barriers to using digital health technologies in a re-

cent review by Borges do Nascimento (125).  

In the same vein, doubts as to whether it is possible to build a trusting therapeu-

tic relationship when using dMHSs was identified in study 2 as a significant concern 

influencing usage intention. One fundamental element of psychotherapy involves the 

establishment of a therapeutic alliance between the patient and the HCP, as it is 

acknowledged as a main factor contributing to the effectiveness of psychotherapy 

(140). The therapeutic alliance includes three components, including the bond between 

the therapist and the patient as well as the agreement on the tasks directed toward 

improvement and on therapeutic goals (141). With regards to digitalization, the thera-

peutic alliance has been controversially discussed, while results are still inconsistent 

due to the broad variety of dMHSs and the role of this concept in the digital context is 

still unclear (102,142,143). For instance, results of a narrative review from 2020 

demonstrated that a therapeutic alliance can indeed be built in digital interventions for 

patients with CMDs but that the therapeutic alliance seems to be less directly associ-

ated with outcomes in comparison to face-to-face therapies (144). Specifically, it 

seems reasonable that empathy, which is associated with therapeutic alliance, is more 

difficult to build in unguided dMHSs that do not involve personal guidance. Confirma-

tory, the results of study 2 showed that specific application purposes would hinder the 

intention to recommend dMHSs. For example, in study 2 dMHSs were relatively less 

accepted as a treatment alternative compared to other application purposes in acute 

care settings. This discrepancy could be attributed to future HCPs preferring to have 

more immediate control over the therapeutic relationship in acute situations. In acute 

situations, they might find greater comfort in direct synchronous communication, en-

compassing the interpretation of both verbal and nonverbal cues in patients. Addition-

ally, future HCPs may experience a compelling professional duty to attain expertise in 

a particular subject before recommending or implementing it in daily clinical routines 

(102). Thus, lacking familiarity and awareness of possible benefits and risks of dMHSs 

for acute care might have resulted in low willingness for future use for this specific 

application area.  
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Specifically for future HCPs, results of study 2 have further shown that legal 

concerns among future HCPs represent a significant barrier to the acceptance of 

dMHSs. In the literature, legal- and ethical-related factors were also shown as predom-

inant barriers for already practicing HCPs, including national laws, jurisdiction and the 

presence of ambiguous legal liability (125). To provide psychologists with clear recom-

mendations, the European Federation of Psychologists’ Associations have formulated 

general guidelines (120) to promote the dissemination of evidence-based dMHSs as a 

starting point. For physicians, the German Society for Digital Medicine is involved in 

the development of guidelines and standards for digital medicine. It promotes scientif-

ically sound education, training and continuing education in studies, clinics and prac-

tice in the form of scientific programs, events and information (145). So far, however, 

these measures appear to have reached only very few physicians in Germany (72). 

 

3.1.2.2 Intervention-specific influencing factors 

Features of dMHSs 
A common factor influencing the intention to use dMHSs was the features of 

dMHSs in contrast to…. In all three studies, participants wished for personalization 

options within dMHSs, which would, e.g., allow users to skip specific exercises that are 

perceived as not matching to their personal situation (study 3) or change the design of 

dMHSs according to own preferences (study 1). To decide whether dMHSs fitted per-

sonal needs, some students mentioned that they would like to know whether they could 

choose between modules and exercises that were offered within dMHSs in study. Even 

though psychoeducational exercises could be customized by the therapist tailored to 

students’ needs in study 3, e.g. by activating additional content based on individuals, 

the content was not always perceived as matching with one’s personal situation. How-

ever, most interviewed participants reported that the bCBT program was overall per-

ceived as a good solution to enhance engagement motivation because it allowed for a 

more personalized care as just a face-to-face therapy or the use of dMHSs alone. The 

dMHS was regarded as advantageous in supplementing in-person sessions since it 

promoted self-reflection and prompted proactive symptom management. As the level 

of guidance was perceived as relatively high due to the blended format, participants 

further felt that it held them accountable to consistently interact with the content of the 

dMHS. However, some disapproved the lack of direct, detailed feedback on finished 

tasks. They further wished for additional reminders that would notify users if they did 

not complete tasks that were necessary for the next therapy session and a 
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personalized representation of the intervention as both could have strengthen therapy 

adherence. This is in line with Jakob et al. (146) who could show that push notifications 

were identified an effective technique of improving adherence to dMHSs, if they were 

customizable to individuals’ schedules. However, push notifications have also been 

reported to be perceived as a barrier because they are considered as annoying or 

unsuitable (116), thus, individualization of these reminders customized to one’s own 

preference seems crucial. In regards to multimedia components, participants agreed 

that both for information materials on dMHSs (stufy 1) as well as for dMHSs (study 3), 

a mix of different formats (e.g., videos, texts, audio files, etc.) was favored as the vari-

ety was perceived as matching with different preferences and more engaging. Like-

wise, Garrido et al. (147) could show that users appreciate interventions with gamifi-

cation elements and relatable, interactive content that matches with own preferences. 

With regard to future HCPs, there were some students who additionally ex-

pressed that they would like to be informed about whether specific dMHSs were avail-

able in different languages so that they could be recommended to patients with mother 

tongues other than German (study 1). Furthermore, simplified contact maintenance 

and information provision, e.g. through integrating chat options or reminders to transfer 

therapy content into daily life, were identified as significantly facilitating the intention to 

use dMHSs in clinical practice (study 2). Especially with regards to the simplified infor-

mation provision, the results of study 2 and study 3 show that using dMHSs in bCBT 

can be specifically helpful for psychoeducation purposes by reinforcing the uptake of 

the content of the face-to-face sessions. In conclusion, customized interventions ap-

pear to be essential for enhancing the dissemination of dMHSs among both students 

and HCPs, as one-size-fits-all approaches seem improbable to yield effectiveness for 

all individuals (96,148). In this regard, the bCBT approaches that align with the require-

ments and preferences of both therapists and patients again seem promising (146). 

 

Usability 
According to the International Organization for Standardization (ISO), usability 

refers to the degree to which a software can be used by specific consumers to achieve 

quantified objectives with effectiveness, efficiency, and satisfaction in a quantified con-

text of use (149). As technical issues have been shown to be a common barrier to 

engaging with dMHSs (115), it seems crucial that users need to feel a high level of 

convenience when using innovations such as dMHSs to increase acceptance (77).  In 

line, the results of study 1 and 3 showed that the handling of dMHSs was of special 
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importance for users, implying that the degree to which dMHSs can be easily used was 

associated with the usage intention (study 1) as well as actual usage of dMHSs (study 

3). In study 1, future HCPs wished to be informed about whether dMHSs are perceived 

as user-friendly, including technical stability and an interface that allows for an intuitive, 

structured and reliable user experience. In study 3, almost all participants agreed that 

the dMHS had a clear design and was easy to navigate, self-explanatory and well 

structured, so that it could be effortlessly used without prior technical knowledge which 

could be associated with overall positive experiences that were reported. This seems 

to be of special importance as participants not having the resources required to use an 

intervention was shown as primary barrier to engagement with dMHSs in previous 

studies (150–152). In contrast to past studies among other target groups, participants 

barely had problems with the login or in finding information or navigating within the 

dMHS (153,154). 

Moreover, the findings of study 3 suggest that numerous students held the view 

that their therapy would have been less organized and less impactful without the 

dMHS, which was also expressed by participants in previous studies on blended for-

mats (155,156). Also in line with past research in other populations (155,157), many 

participants appraised the dMHS as a helpful tool to prevent therapeutic drift between 

face-to-face therapy sessions. However, some participants wished for an integrated 

therapy plan as an even better orientation throughout their therapy journey, indicating 

which exercises had already been successfully finished and which were yet to come.  

 
Development 
Future HCPs (study 1 and 2) were highly interested in the scope of application 

and the development process of dMHSs. Regarding the scope of application, partici-

pants of study 1 wished to know for which disease, target group and application pur-

pose (i.e. prevention, acute treatment or aftercare) a specific dMHS was developed 

before using or recommending it. This was confirmed by results of study 2, which 

showed that there was an interaction effect of dMHSs and application purpose, con-

firming the expected heterogeneity in the acceptance of different types of dMHSs 

among future HCPs. In addition, most students highlighted that the scientific evidence 

base was essential in order to decide whether to use a dMHS (study 1) or recommend 

it to patients (study 2). Interestingly, the scientific evidence base was not listed among 

the most prominent facilitators in a recent review by Borges do Nascimento et al. (125) 

on factors influencing the use of digital health technologies among practicing HCPs. 
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Other facilitators, such as training and education possibilities, usefulness, usability or 

adherence promotion campaigns seemed to be more important for this more experi-

enced target group. In study 1, however, the scientific evidence base was one of the 

most mentioned that students wanted to be informed about and results of study 2 

showed that the assessment of the scientific credibility was significantly influencing the 

intention. Almost all students wished to know whether there is adequate empirical evi-

dence supporting dMHSs, such as whether specific interventions had undergone clin-

ical trials demonstrating effectiveness and efficiency. Without such validation of a 

guideline-based development process, future HCPs expressed a reluctance to use 

dMHSs (study 1). In comparison to other target groups (158,159), some medical and 

psychology students did not just wish to be informed about the quality, safety and ef-

fectiveness of dMHSs, but asked for more details on the scientific background (e.g., 

which research group conducted the study, how many participants were included?).  

In combination with the scientific evidence base, future HCPs frequently wished 

to be informed about the professional background of dMHSs’ developers because it 

would increase the level of trust in interventions and long-term attachment. For in-

stance, they would prefer using or recommending dMHSs that were developed by 

other medical experts, such as psychotherapists and physicians, than only by business 

economists. Interestingly, the developers’ background did not appear to carry particu-

lar significance in prior research among other target groups including experiences 

HCPs (e.g., 125), indicating that future HCPs might place greater importance on this 

information. As research has shown that if individuals perceive more trust in product 

developers, it can significantly influence their behavioral intention to use dMHSs (123), 

further research should investigate whether including this information in AFIs might 

increase actual uptake. 

Overall, the results from study 1 and 2 on the development process of dMHSs 

indicate that, for instance, a website hosted by an official association (e.g., the Profes-

sional Association of German Psychologists) or public institution (e.g., the Federal Min-

istry of Health), including a short description of the most important and relevant infor-

mation on dMHSs might be beneficial for medical and psychology students to make 

informed decisions. A similar tool already exists for practicing HCPs on DTx, hosted 

by the German Digital Health Association, but for students, such an overview is miss-

ing. 
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3.2 Strengths and limitations 

This dissertation contributes to the understanding of barriers and facilitators re-

lated to the acceptance and utilization of dMHS among students as well as the design 

of recipient-targeted AFIs to close knowledge gaps among future HCPs in Germany. 

However, there are a few aspects that should be regarded with caution when analyzing 

the results of the studies.  

First, the quantitative study (study 2) focused on psychotherapists in clinical 

training, which means that the study population already held a university degree in 

either psychology or medicine and were then in their postgraduate studies to obtain a 

state-approved permission to practice psychotherapy in Germany or Switzerland. The 

qualitative study investigating information needs and preferences regarding dMHSs 

(study 1) focused on medical and psychology students that were comparatively less 

advanced in their professional careers, thus results cannot be compared to experi-

enced HCPs. Additionally, study 2 focused on future HCPs as potential users of 

dMHSs, while the study 1 focused on future HCPs as potential providers or recom-

menders of dMHSs to get a broader picture of this promising and important target 

group. Furthermore, in the qualitative study on barriers to and facilitators of a dMHS 

for depression and anxiety within a bCBT program (study 3), the focus was on students 

as actual users, not specifically differentiating between study programs. However, to 

promote the integration of dMHSs into the healthcare system, both perspectives, po-

tential users and prescribers, are deemed to be necessary. Thus, gaining insights into 

both perspectives is considered a strength of this dissertation. 

Secondly, the studies were conducted at different times, respectively in the sum-

mer of 2020 (study 2), in August and September of 2021 (study 1), and in January and 

February of 2022 (study 3). For instance, the COVID-19-pandemic surely reshaped 

the next generation of healthcare (160), which forced both users and HCPs to face 

new approaches to the management of CMDs. This could have potentially lead to dif-

ferent levels of experience with and acceptance of dMHSs at the timing of data collec-

tion. Thus, results are not directly comparable and respective conclusions are limited.  

Thirdly, acceptance is a multifaceted concept and there has been a lack of 

standard measures in research (161). Even though the UTAUT model originated from 

an extensive review and synthesis of various theoretical models related to technology 

acceptance and  is still a widely recognized framework, it has some limitations in ex-

plaining variance in behavioral intention and usage behavior (162). For instance, it 



76 
 

excludes some constructs and contextual factors that may be of high importance for 

explaining technology acceptance and use, which led to researchers starting to incor-

porate variables from alternative theoretical frameworks (84). Confirmatory, Venkatesh 

et al. (122) indicated that many studies in the field of technology research employed 

either just a subset of the UTAUT model and included other moderators than the ones 

proposed. Even though we operationalized acceptance according to the UTAUT model 

in all three studies included in this dissertation as the intention to use dMHSs, we 

adapted the questions to the context, focusing on individual characteristics, such as 

attitude and study background. Attitudes have been demonstrated as a partial mediator 

for the impacts of performance expectancy, effort expectancy, facilitating conditions, 

and social influence on behavioral intention. Additionally, attitudes directly influence 

usage behavior (162). Thus, including questions on attitudes in all three studies was 

considered as necessary.  

Moreover, the results of this dissertation focusing mainly on young adults should 

be interpreted with caution, as research has shown that younger people are often more 

open to dMHSs (163) and that older patients and HCPs with extensive professional 

experience often exhibit greater skepticism (86). This is also accompanied by a poten-

tial selection bias, as possibly, only those students that were interested in the topic of 

digital health might have participated, which could have led to slightly overrated results 

and potentially less identified risks or barriers. In addition, all materials used to gather 

data for the three studies of this dissertation, included a brief description of dMHSs, 

which might have positively influenced acceptance. Furthermore, people with lower 

education seem to prefer more frequently face-to-face settings (163). However, we 

only included participants that were either already finished with their studies or on their 

way obtain a university degree. As Perski and Short (161) have argued that what peo-

ple find acceptable is strongly context-sensitive and interlinked with prevailing cultural 

and social norms, active provision of more information and further promotion of ac-

ceptance for dMHSs specifically targeted and tailored at different groups of population 

seems necessary. For future research, it is thus crucial to further include user-centered 

approaches in the design of information strategies, just as we did. 

As a strength of all studies included in this dissertation, the diverse sample can 

be mentioned, which ensured that a broad range of perspectives and experiences 

could be considered from both users and providers. For instance, in study 1, inter-

viewed students studied in five different federal states of Germany and about half of 

them had already completed at least one educational program or study program. In 
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study 3, data from students with both symptoms of depression as well as of anxiety 

could be gathered and perspectives of students from different study programs (i.e., 

social sciences and humanities, science and engineering, management and business 

administration, sport, psychology and medicine and related fields) were obtained. How-

ever, we did not specifically compare psychology and medical students’ experiences 

with the dMHS with those from students of other programs, which might have been 

particularly interesting for this dissertation. In general, the proportion of female partici-

pants was higher than that of men. This may however reflect the  actual gender distri-

bution among medical and psychology students in Germany (164,165). Additionally, 

the number of 21 students that were interviewed for study 1 might seem relatively 

small, however, no new relevant content was being obtained from further data collec-

tion which indicates that thematic saturation (166) in this qualitative study was reached.  

Finally, the results of this dissertation should not be transferred to other coun-

tries, because we focused on the German healthcare system with its specific regula-

tions, while study 2 also included psychotherapists in clinical training from Switzerland. 

For instance, the prescription of DTx in Germany with costs reimbursed by all statutory 

health insurances is yet still very innovative worldwide, while European countries such 

as Belgium (167) and Austria (168) have just started to introduce a similar system. 

Thus, attitudes and preferences might differ across nations. 

3.3 Practical implications and future research 

Until today, many attempts to implement dMHSs in real-world settings in Ger-

many have not been successful and there is a strong need for AFIs that convey 

knowledge on dMHSs to various target groups (169). To identify and select appropriate 

dMHSs’ implementation strategies, the Exploration, Preparation, Implementation, and 

Sustainment (EPIS) framework will be used as theoretic orientation for this section on 

practical implications (170). The focus of this dissertation can be categorized in the 

first phase, the exploration phase, which is proposed as a stage in which needs and 

preferences among a specific target group are accessed to determine person- and 

intervention-related factors that can be addressed in AFIs. The results of this disserta-

tion lay an important foundation for the next phase, the preparation phase. Here, the 

focus is on the exploration of different information strategies that address the identified 

factors to see which strategy is best suited to target users and providers. The imple-

mentation phase demands not just activities to deploy AFIs on dMHSs, such as 



78 
 

facilitating conditions, but also measures that monitor the success of such AFIs. In the 

last phase, the sustainment phase, potential progress should be maintained or, if not 

successful, AFIs need to be adapted. Figure 2 shows an illustration of the EPIS frame-

work. 

 

 
Figure 2. Own representation of the EPIS framework based on Moullin et al. (170) 

3.3.1 Users’ perspective  
By exploring factors that are associated with dMHSs’ acceptance among users, 

the results of study 1 and 3 can now be used to design AFIs for potential users of 

dMHSs and prepare implementation. To initiate measures aimed at preventing CMDs 

and inform about dMHSs, educational environments such as university settings appear 

to be the most appropriate according to potential users, given that this life stage aligns 

with a period of elevated risk for the onset of CMDs. As 1 out of 4 aged between 16 to 

24 years has experienced at least one CMDs in the past year (171), the objective of 

educational institutions like universities should encompass not only to offer avenues 

for personal development and cultivating outstanding professionals, but also to foster 

the well-being of individuals. Especially in resource-limited settings, like student coun-

seling centers, there is the strong need to enhance the acceptance, dissemination and 

adoption of digital therapeutic approaches that do not always require guidance. The 

results of this dissertation suggest that there is a need for well-defined assignments of 

responsibilities concerning the implementation and sustainment of information strate-

gies on digital services for students' mental health. Addressing identified barriers and 

leveraging facilitators require coordination and understanding students’ needs as well 

as preferences on dMHSs can help to design specific implementation strategies to 

support the implementation process. For instance, as a first step embedding bCBT 
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programs within the university setting could be valuable, as they are recognized as 

beneficial interventions for addressing anxiety and depression among students (study 

3). However, even the best interventions are not effective if students are not properly 

informed about the available offer (study 1). Thus, for a sustainable implementation in 

the university setting, continued research on applicable information campaigns includ-

ing the identified factors in study 1 and 3 seems crucial to increase awareness as well 

as improve uptake and user engagement with dMHSs (66).  

Furthermore, especially the results of study 1 indicate that social media could 

be an effective tool to address hard-to-reach populations, such as medical and psy-

chology students. As far as I am aware, there had not been any research on the po-

tential impact of social media campaigns on the adoption of dMHSs among students. 

The findings suggest that utilizing targeted formats on popular platforms like Instagram 

or Spotify to disseminate information about dMHSs, addressing identified barriers and 

facilitators, could be a promising strategy for universities given the widespread use of 

social media among the student population and their preference for recommendations 

on dMHSs by public bodies. For instance, an Instagram post could be used to refer to 

a university-hosted website, containing an overview on verified and comprehensive 

information on various dMHSs tailored to the specific needs of students. 

In line with previous research (116,118), the results of this dissertation also 

show that universities should try to offer dMHSs free of charge or think about alterna-

tive acceptable payment models, such as including costs for dMHSs in semester fees 

to increase uptake. Overall, facilitating conditions, such as financial and technical sup-

port as well as guidance from the university, will be needed to ease the dissemination 

of dMHSs among students. 

3.3.2 Future healthcare providers’ perspective 
The degree to which individuals believe that organizational infrastructures are 

given to support the use of dMHSs was also shown to be significantly influencing ac-

ceptance specifically among future HCPs (study 1 and study 2). Overall, care systems 

are still being viewed as not being ready for internet-based treatments by HCPs (90). 

To counteract, the German Federal Ministry of Health published the Digitalization Strat-

egy for Health and Care (German “Digital-Gesetz”, DigiG) in March 2023, which was 

developed with varying stakeholder groups, including patients and HCPs (37). It out-

lines the development of digital healthcare and long-term care applications, such as 

dMHSs, as essential elements of digitally supported healthcare procedures. 
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Furthermore, there are intentions for DTx to incorporate comprehensive telemedicine 

treatment plans, with the active participation of healthcare professionals (37). It re-

mains to be seen whether this strategy will pave the way for widespread dissemination 

of dMHSs in Germany. 

To further close the large research-to-practice gap regarding digital interven-

tions in healthcare, cost-effectiveness has been shown to be the primary reason for 

the successful integration of treatments into routine care (87), such as incentives from 

government agencies. Thus, different governmental strategies are needed to finan-

cially support dMHSs adoption. Yet, financial incentives as e.g., those of the HITECH 

Act in the USA (172), are perceived as lacking in European countries such as Germany 

(173). However, there are reimbursement schemes such as a German regulation that 

allows HCPs to charge a fee of about two euros for the initial prescription of DTx and 

about seven euros for the monitoring and evaluation of DTx that are used for the treat-

ment of CMDs (174). It could be hypothesized that physicians and psychotherapists 

are either not yet aware of this regulation or perceive the renumeration as too low, 

which discourages them from prescribing DTx.  

In general, the results of this dissertation show that future HCPs still have limited 

knowledge about and experiences with dMHSs. Among others, HCPs’ concerns about 

increased workload and general effort were identified as limiting factors for the broad 

dissemination of digital technologies. The fear of HCPs seems to be that such digital 

solutions are too time-consuming and complex to integrate in daily working routines or 

could even potentially decrease the quality of delivered care. However, research could 

show that with sufficient training, technical support, and collegial support, those worries 

can be reduced, especially when monetary incentives are offered (125). Important fa-

cilitators that could be implemented include AFIs such as Continuing Medical Educa-

tion (CME) seminars for HCPs or written guidelines and videos on official websites, 

e.g. hosted by professional associations or the Federal Ministry of Health. As results 

of study 2 showed significant acceptance differences between dMHSs (i.e., telephone, 

videoconference, VR, unguided and guided), consideration should be given to design-

ing information strategies that focus on specific services, for example only on guided 

programs or only on DTx. Thus, stakeholders planning to design information strategies 

or training programs on dMHSs should focus on distinctly informing future HCPs about 

all kinds of dMHSs and their possible application area, including possible risks and 

benefits. The results of this dissertation can be used to design such AFIs.   
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Additionally, there seems to be one more essential factor that might help in over-

coming infrastructure hurdles, which is the active involvement of HCPs in the develop-

ment and implementation of dMHSs (125). This active involvement has been shown to 

enhance HCPs’ capacity to handle applications such as dMHSs and foster independ-

ence from colleagues and support centers. Notably, the literature underscores the crit-

ical importance of user engagement and collaboration with product developers or per-

tinent stakeholders throughout the entire process, including design, development, de-

ployment, and continuous utilization. This guarantees that, e.g., dMHSs, are tailored 

to their intended purpose, with a focus on understanding and meeting the needs and 

expectations of HCPs (125).  

Finally, the results of study 1 and 2, including the identified person- and inter-

vention-related barriers and facilitators, are specifically helpful for universities and ed-

ucation centers for HCPs to design AFIs as they give clear recommendations on how 

future HCPS could be reached. Even though we expected that future HCPs might have 

different concerns and preferences regarding dMHSs, the results of this dissertation 

show that perceived barriers and facilitators to the usage of dMHSs are similar to those 

that have already been identified in research among other target groups. However, 

there seems to be some interesting differences that should be considered. For in-

stance, the importance of the scientific evidence base as well as the background of 

dMHSs’ developers were previously not identified as that important in influencing the 

intention to use dMHSs, thus being specific to future HCPs. Additionally, anonymity 

seemed to be of higher importance than data security, while the option to get in contact 

with experts in case of emergency was perceived as crucial before recommending 

dMHSs to patients. AFIs explicitly designed to convey information on dMHSs to future 

HCPs should specifically focus on these factors. As a practical example, the student 

services center could inform medical and psychology students about dMHSs by de-

signing an Instagram post with a short video explaining the advantages of dMHSs such 

as time and geographic flexibility and reducing concerns by referring to the scientific 

evidence base and emergency regulations of a dMHS specifically designed for exam 

anxiety, developed by practicing psychotherapists. Alternatively, a lecture on dMHSs 

could be held for all students during the freshman week or during a related course 

shortly before the exam periods begin. 

However, although studies have shown that AFIs can increase intention to use 

dMHSs, effects are on average small. Thus, in order to enhance the effectiveness of 

interventions, two adjustments are crucial: First, future studies should be targeted more 
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specifically at a particular dMHS and a specific target population, potentially using the 

results of this dissertation for a more personalized approach with an intervention that 

is tailored to barriers and facilitators that are perceived by future HCPs. For instance, 

further research is needed to examine the optimal ways in which these interventions 

are able to connect medical and psychology students with dMHSs and how these in-

terventions might enhance prevention in a manner that potentially diminishes the ne-

cessity for crisis care. Secondly, it is important to develop and evaluate AFIs using 

designs that have the capability to assess the incremental value of various intervention 

components. As it is still unknown which of the identified factors should be combined 

to design impactful AFIs, methods such as discrete choice experiments (DCEs) are 

needed. DCEs commonly use stated preference methods and provide the opportunity 

to investigate complex hypothetical choices of AFIs, by involving combinations of var-

ious information components (i.e., attributes), while controlling for interactions (175). 

For instance, participants are forced to decide between information strategy A and in-

formation strategy B, thus having to make trade-offs when engaging in a decision by 

choosing an information strategy on dMHSs that offers them the greatest benefit (176). 

Figure 2 provides an example of how such a DCE setting could look like.  

 

 
Figure 3. A potential DCE-setting to design recipient-targeted AFIs  
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As studies have shown that there is a relationship between the perceived facili-

tators and barriers and the extent to which HCPs have adopted digital health (102), 

recipient-targeted AFIs are expected to increase dissemination across Germany sig-

nificantly. 

4 Conclusion 

This dissertation investigated factors (i.e., barriers and facilitators) related to the 

acceptance of dMHSs to deduce recipient-targeted AFIs for future HCPs in their spe-

cial role as both potential users and future recommenders. Additionally, it is one of the 

first to exploit experiences related to the use or non-use of a dMHS within a bCBT 

program among students. Identified facilitators and barriers across studies were sum-

marized and structured in person-specific (i.e., facilitating conditions, effort and perfor-

mance expectancy, social influence, concerns) and intervention-specific factors (i.e., 

features, usability and development of dMHSs), which allows for more effective public 

health interventions. Generally, positive attitudes towards dMHSs were reported from 

both users and future providers, while higher acceptance towards blended programs 

in comparison to other forms of dMHSs indicate that a gradual integration of technology 

into routine care could be very promising. In summary, the insights gathered from this 

dissertation can be used for the design of information strategies to reduce skepticism 

as there seems to be a strong need to convey knowledge on dMHSs to various target 

groups. Specifically, the results are helpful for universities and education centers for 

HCPs as they give clear recommendations on how students and future HCPs could be 

reached. In regards to the EPIS framework, the focus of this dissertation was on the 

first phase, the exploration phase. Next, the preparation phase can be used to explore 

the effectiveness of different recipient-targeted information strategies that address the 

identified factors to conclude which strategies are best suited for students as users on 

the one hand and future providers on the other.  
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