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Background: Depressive disorders are an emerging public health topic. Due to their increasing prevalence, patients with depressive disorders suffer from the lack of therapeutic treatment. Digital health interventions may offer an opportunity to bridge waiting times, supplement, or even substitute in-person treatment. Among others, the Unified Theory of Acceptance and Use of Technology (UTAUT) explains that actual technology use is affected by users' behavioural intention. However, patients' perspectives on digital interventions are rarely discussed within the specific context of primary care provided by general practitioners (GP) and need further exploration.



Method: A qualitative study design with semi-structured interviews was used to explore DTx-acceptance of patients with mild or moderate depression (n = 17). The audio-recorded interviews were transcribed verbatim, coded, and thematically analysed by qualitative content analysis.



Results: Patients' performance expectancies reveal that DTx are not perceived as a substitute for face-to-face treatment. Effort expectancies include potential advantages and efforts concerning technical, motivational, and skill-based aspects. Moreover, we identified health status and experience with depressive disorders as other determinants and potential barriers to patients' DTx acceptance: Difficult stages of depression or long-time experience are a perceived hurdles for DTx use. GPs' recommendations were just partly relevant for patients and varied according to patients' consultancy preferences. But still, GPs have a crucial role for access due to prescription. GPs' influence on patients' DTx acceptance varies between three situations: (1) pre-use for consultation, (2) pre-use for access and (3) during DTx-use. Further, GPs' guidance could be especially relevant for patients during DTx-use in routine care.



Discussion: The UTAUT-based exploration suggests that acceptance determinants should be considered independently and embedded in personal and situational aspects. DTx require a healthcare professional to prescribe or diagnose the disease, unlike other digital offerings. We identified prescription- and depression-related determinants, exceeding existing theoretical constructs. GPs' guidance can compensate for some barriers to DTx use e.g., by increasing commitment and motivational support to strengthen patients' acceptance.



Conclusion: We argue for a multidimensional integration of acceptance determinants for further development of health technology acceptance research. Future research should specify how DTx can be integrated into routine care to strengthen user acceptance.
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1 Introduction


1.1 Depressive disorders and the burden of disease

Depressive disorders are one of the leading contributors to the burden of disease worldwide and among the most prevalent mental illnesses in Germany (1, 2). People with depression often struggle with access to mental health care and waiting times for specialist or psychotherapeutic treatment (3–6). Especially lower socio-economic groups are underserved by outpatient psychotherapy (7, 8). Accordingly, in the German health system, general practitioners (GPs) are the first contact for health concerns for many patients with depressive disorders and essential providers of basic psychosomatic care (9, 10). Given the lack in mental health care supply, patients do not always receive treatment according to guideline recommendations (11–13). Hence, prevention and healthcare provision for depressive disorders are important subjects and tasks for public health (4, 14).

An innovative approach in mental health care that might contribute to reducing this lack of therapeutic treatment are internet-based, digital interventions (4, 15–17). The number and variety of digital health services for mental disorders is constantly increasing over the last decade (18). Digital health services for mental health include health promotion, prevention, or treatment of some disorders, e.g., by providing behavioural information to encourage patients’ self-management (19, 20). Digital interventions for mental health can be applied with professional guidance to assist and follow up the use, completely self-guided by patients or as blended approaches as an additional part of face-to-face treatments (13, 16).

In 2020, Germany was the first country worldwide where specific software applications (so-called Digital Therapeutics (DTx) for “Digitale Gesundheitsanwendungen” (DiGA)) became part of the German statutory health insurance services (21). DTx are defined as digital, low-risk medical devices to identify, monitor, treat or compensate for illnesses or disabilities (§33a SGB V). General characteristics include that they are for a specific medical condition such as depression, contain a therapeutic intervention, and are considered approved medical applications by regulatory bodies (22). To become temporarily or permanently listed in a DTx catalogue, digital applications have to pass a review process by the Federal Institute for Drugs and Medical Devices (BfArM) (23). Listed DTx have proven a positive medical benefit (e.g., improve health status, reduce disease duration, improve quality of life) or patient-relevant process improvements such as increased coordination, guideline treatment or adherence (24). DTx are available on prescription, patients can receive them from physicians or therapists or directly from statutory health insurance companies. Costs for available mental health DTx are covered by statutory health insurance vary between 178,50 € and 855,82 € per quarter (21). Almost 90 percent of patients in Germany across all disorders receive these prescriptions from physicians, mainly prescribed by GPs (25). Still, the recommendation of digital health interventions for people with depression or prescription of DTx in Germany is limited (26–28). Recently Löbner et al. (2022) identified simply forgetting and a shortage of time as major reasons for the little uptake of digital interventions by GPs in routine care. Users' acceptance is also a precondition for implementing digital mental programmes in routine care (29, 30), but little is known about patients' acceptance of DTx.



1.2 Acceptance of digital health interventions

The intention to use certain technologies and actual use is explained by technology acceptance models such as the Technology Acceptance Model (TAM) (Davis 1989) or the Unified Theory of Acceptance and Use of Technology (UTAUT) (31, 32). The UTAUT is a consolidated model, combining behavioural intention and technology acceptance models (31). According to UTAUT, the intention to use technology and actual use depends on four determinants: Performance expectancy, effort expectancy, social influence and facilitating conditions, moderated by age, gender, experience and voluntariness of an individuals' use (31). Moreover, the UTAUT is used in various research disciplines and can be successfully adapted for the health sector (33, 34), but it also needs adjustments according to the specific healthcare setting (35). Thus, the theory offers a solid framework for our research interest. At the same time, there is a risk that a strong alignment with a model may contribute to its reproduction, especially in acceptance research which nearly reached a plateau (36). This means research on technology implementation has to take health systems’ complexity into account. Currently, researchers use a variety of constructs to measure technology acceptance, which shows the need for a common approach in the specific domain of mental health (37, 38). According to our research interest, an explorative approach is needed to understand users' acceptance of DTx and indicate potentially different patient-specific influences on technology acceptance within a GP setting.

Previous research on health technology acceptance focuses on the perspective of stakeholders and health professionals, showing an ambivalent acceptance of professions towards digital interventions for mental health (29, 39, 40). Moreover, in Germany GPs' acceptance of DTx seems greater compared to regular health apps (41). Patients' acceptance of health technologies in general is less studied (34), such as specifically the acceptance of digital interventions for mental health. Further, many research results generally do not sufficiently distinguish between different digital approaches in mental health or DTx and non-medical applications (42, 43). First results indicated that patients' acceptance of digital interventions for depressive disorders in Germany in general seems limited (13, 44). Factors that promote patient engagement with digital mental health interventions are rarely applied within technology acceptance models (45). Further subgroups have to be understood to achieve patient-orientation within DTx implementation (24). Hence, it is unclear whether (GPs') prescription for digital interventions impacts patients’ acceptance or rejection (46). Further, it is unknown from patients' perspectives which factors affect acceptance of prescribed digital interventions.To explore patients' acceptance of DTx, we defined performance expectancies, effort expectancies and GPs' influence on DTx as determinants of DTx acceptance in accordance with UTAUT (documented in Table 1). Performance expectancy is defined as the degree to which patients believe that DTx will be helpful for their depressive disorder. Effort expectancy includes the degree to which patients believe that DTx are associated with ease of use. Primary medicine provided by GPs is often characterised by a continuous, long-standing relationship between patient and GP, a low-threshold consultation and GPs' knowledge of the psychosocial environment of their patients (47). Within a family medicine setting, GPs are both the institutional and personal point of contact for health issues and include aspects of social influence and facilitating conditions. Therefore, GPs' influence is defined as patients' interest in DTx-recommendation by GPs and the degree to which patients believe their GP is supportive of DTx-care. We chose UTAUT because it is based on the key determinants for our research objective, while its extension (UTAUT II) includes other factors, such as cost, that are less relevant in the context of our question.


TABLE 1 UTAUT-Determinants according to the research questions.
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We aimed to contribute to the further development of acceptance research by exploring patients' perspectives on DTx within a primary GP medicine with the following questions:


	1)What are performance and effort expectancies encouraging or discouraging patients from the (intention to) use DTx?

	2)What role do GPs play regarding the intention to use DTx from a patient's perspective?

	3)What are patients' intentions to use digital interventions for depressive disorders?






2 Materials and methods


2.1 Research design

Little is known so far about patients' expectancies, intention to use and actual use of DTx for depressive disorders. Beyond technology features end-user perceptions and characteristics must be considered to achieve user-centred technologies (48). A qualitative interview design was chosen to achieve an in-depth focus on potential users, strengthening a patient-centered perspective on DTx in routine care. Therefore, we were interested in capturing patients' perspectives and experiences in everyday life, disease-specific aspects according to DTx acceptance, and particularities that may result from being prescribed by a physician. Consolidated Criteria for Reporting Qualitative Research (COREQ, Appendix 1) were consulted to comply with quality standards in research.



2.2 Sampling and recruiting

We aimed to achieve a heterogeneous sample of patients with mild or moderate depressive disorders without current specialist or psychotherapeutic treatment in primary care provided by a GP. All participants had to be above the age of 18. Due to purposeful sampling, we composed variation in terms of sex, geographic distribution, current perceived health status, and disease biography [Categories of the sampling process are documented in Table 2]. Participants were recruited with posters and flyers in GP offices, medical counselling centres, and self-help facilities for people with depressive disorders. The call for participation contained the topic of the survey and information about the estimated duration of the interview. It introduced the research as part of the doctoral programme “Chronic Diseases and Health Literacy”.


TABLE 2 Characteristics of participants.
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2.3 Data collection

The inclusion criteria were checked before the start of the interview based on participants' self-report. We used a semi-structured interview guide, following the main topics (A) Experience with digital health interventions for depressive disorders, (B) Potential chances, risks, and barriers of DTx, (C) DTx within a primary medicine setting provided by GPs and (D) Participants' intention to use DTx. At the time of the interviews, less than 20 DTx were available, therefore a short video was used as stimuli material to exemplify DTx interventions for patients. In the first part of the video, we defined DTx and explained how they differ from other apps and showed the process for patients to receive them. Further, we showed the participants examples of DTx for patients with depressive disorders. These examples included product descriptions from the DTx-catalogue and images of registered DTx to illustrate topics, structure, and use of the tool. The authors developed the interview questions and pretested them by two volunteers: A patient with a chronic disease and a patient with major depression. To explore user-centered topics, open-ended questions were conducted in the interview guide. Participants could freely describe their experiences and attitudes, further questioning was used to deepen aspects relevant for the research. All interviews were carried out between January and June 2022 by the first author in German. They were conducted via video meetings, data were audio recorded, transcribed verbatim, and anonymised according to Dresing and Pehl (49). All participants gave verbal consent prior to the start of the interviews. Anonymity and confidentiality were maintained. Participants also declared informed consent for the audio recording and scientific use of the interviews by written consent form and received reimbursement (15 €) for participation. The interviewees were not known prior to the interview. Field notes were taken during interviews to document non-verbal elements e.g., interruptions. Recorded interviews lasted between 24 and 42 min. The study has received ethical approval from the Ethics Committee of Hanover Medical University (No. 10131_BO_K_2021).



2.4 Data analysis

According to Kuckartz and Rädiker (50), a qualitative content analysis was carried out to analyse the material. A coding scheme was built deductively along the interview guide and UTAUT-determinants and expanded within the main categories inductively during the coding process. For this purpose, all transcripts were first coded to build the coding scheme and afterwards to apply the material along the scheme. A second researcher coded the interview material (25%) independently, conflicts in coding were compared and discussed within consensus coding to ensure the unambiguity of the categories. The results are reported according to the research questions, which are based on the UTAUT-determinants (see also Figure 1):


	•Patients' performance expectancy

	•Patients' effort expectancy

	•GPs' influence

	•Behavioural intention to use DTx




[image: Figure 1]
FIGURE 1
UTAUT determinants according to the research question.


According to the openness of qualitative research, we interpreted the acceptance determinants with an equal impact. To technically support the coding and analysis process the software MAXQDA (2022) was used. The research project was regularly presented in a qualitative research workshop where both coders participated to discuss and reflect on the procedure and interpretation of results. Relevant quotes from interview sequences were translated from German into English.




3 Results


3.1 General characteristics of study participants

A total of 17 patients with mild or moderate depressive disorders participated (demographics are shown in Table 2). Eleven participants were female, eleven patients reported a depression history of above ten years, and three patients suffered from depression for less than one year. Nine participants completed professional training, while six patients had a higher education by completing an A-level or a university degree. Ten patients lived in urban or suburban areas.

Based on their experience with (prescribed) digital interventions, the sample is divided into four different user groups: Eight participants hadn't heard about DTx before the interview. Six participants who heard about it before but did not plan to use it or looked for further information, and one patient heard about it and was informed to propose it to a health professional. In the fourth group, patients had no experience with DTx but already used various other depression-specific digital services, from mood diaries to telemedicine consultations or meditation apps.



3.2 Patients' performance expectancy on DTx

Performance expectancy comprises patients' estimation on how DTx might achieve changes for the current healthcare situation. Participants reported on performance expectancies on DTx, but also compared DTx with in-person psychotherapy.

According to the participants (n = 15), DTx have a meaningful potential to bridge waiting times until patients receive appointments for further in-person treatments. During waiting times for psychological or specialist treatment, participants see a chance to increase their self-management skills. Additional support and accompaniment for “new impulses” (P13:48) to “get out of the problem yourself and perhaps deal with it in a slightly different way” (P18:29). One participant even considered DTx as a substitute for pharmaceuticals during waiting times.

Participants who were presently in good condition, described DTx as a fall-back option for difficult mental health situations in the future:


“Because imagine you’re in a depressed situation and then you know in the back of your mind that you might have to wait another eight months for a treatment.” (P14:48)



Some patients emphasise the emotional burden of waiting for therapeutical treatment and consider the knowledge about available alternative options as essential “even if it's just mentally, to know that you have a chance.” (P3:50). In this context, patients see further advantages as motivational support to improve coping with depressive disorders.

In contrast to general health information from the internet, seven participants experience information provided by DTx as more trustworthy and feel more secure using them and expect access to evidence-based information:


“Yes, this informative, so that you can simply read something about yourself. An information that is not somehow from Google, but medically correct.” (P2:45)



Further participants expect improvements on access to health care professionals' advice especially for difficult situations due to communication tools such as chat within DTx:


“So that I don’t feel completely helpless and alone about it. And still, get professional help somewhere.” (P6:45)



Moreover, five participants expect greater anonymity as another essential advantage of digital interventions in mental health to avoid stigmatisation. While one part of the participants shares their experiences in depressive disorders with their social environment, the other part is convinced that mental health is a topic „you don't peddle” (P17:78). According to the participants, admitting a mental disorder is challenging, so a tool could reduce this burden without letting friends or family know.


“That's the very point why I think the app is good: Many people can’t even tell their best friends, siblings, or parents how they’re feeling. So why tell a therapist all of a sudden?” (P3:58).



Apart from the performance expectations that relate to the DTx itself, participants describe disease- and healthcare-related influences that may limit performance expectations: Even though the participants expect advantages compared to unguided waiting times in routine care, none of them perceive digital health interventions as an alternative or substitute for psychotherapy or face-to-face consultation. Generally, DTx are considered to be less effective in improving health conditions than treatment in-person:


“Although I don’t think I would see this as a substitute for a real conversation with a psychologist. But to bridge the time until you have a therapy place, I could imagine that it would be helpful.” (P9:33).



According to some expectations, digital treatment options include a high level of standardisation. The participants perceived that depressive disorders are too complex and unique for a total standardised treatment option (n = 5):


“It is not a purposeful alternative because the psyche of everyone is simply too individual for that.” (P18:41).



Besides perceived positive performance aspects, patients also have certain essential worries that could already deny the actual use or effect of those offers. According to the participants, a central barrier is the interplay between the disease and digital technologies (n = 13). Digital media are perceived as potential triggers or amplifiers for mental health issues and depression. The idea of such situations without personal and therapeutic support is a concern of the participants.


“If you know that there's a robot, I’m having a panic attack or whatever, because some thoughts are just coming up, that would be my worry, I’d say.” (P10:62)



Moreover, patients expect further adverse effects on their health, e.g., by too frequent use of technology or “too much brooding” (P15:32).

Another reason not to take further interest in the use of technology is the underlying therapeutic approach (n = 4). Currently, many DTx for mental diseases are based on cognitive behavioural therapy (21). Some of the more experienced patients assessed this therapy approach as not the right treatment option for themselves based on their therapeutical history:


“No. I wouldn't use it because, based on my therapeutic experience, my priority is the relationship with the person. And no app can learn that. I need a person for that.” (P7:61)



Further, performance expectancies include a variety of advantages of DTx such as tools to improve self-management skills and low-threshold access to approved health information for a limited period. Overall, participants expect lower efficacy of DTx compared to face-to-face therapy. Also, worries on opposing effects limit patients' performance expectancy on DTx.



3.3 Patients' effort expectancy on DTx

Patients' performance expectancy is the degree of ease associated with using DTx for depressive disorder. Moreover, performance expectancy includes learning and operating DTx.

Participants await more flexibility using health technologies as a “low-threshold offer” (P16: 48) according to personal needs (n = 9). Especially experienced patients who used different digital interventions for mental health reported less effort in contrast to regular mental health supply (n = 11). Access to digital health intervention seems less time and energy-consuming in a lethargic period.


“Because these waiting times really drain your energy, and you don’t feel like calling the fifth therapist who doesn’t have an appointment for you. And this back and forth, and yes, that makes this time, I don’t know this app yet, but probably more bearable.” (P10:60)



Overall, additional efforts were rarely mentioned by the participants for themselves. Patients perceived little efforts or challenging factors for specific groups e.g., with less access to digital technologies or infrastructure:


“I was thinking more of (…) older people who are perhaps not that fit and perhaps don’t necessarily have a mobile phone or don’t have a computer or a tablet. That's really not a problem for me, but it might be for other people.” (P18:51)



In addition, digital skills could cause effort for less experienced users to become familiar with DTx (n = 12). Moreover, all participants depicted a challenge to regularly use DTx independently. Personal appointments in the therapy setting are perceived to be more compulsory.

In summary, effort expectancies on DTx revealed ease of access to mental health care and greater convenience due to digital opportunities. Expectancies include also potential barriers for people with little digital skills or competencies to become familiar with DTx.



3.4 GPs' influence on acceptance

Due to our result, GPs' influence on DTx acceptance varies between three situations: for consultation, for access and after prescription in routine care.

The participants reported two different positions towards GPs' consultation: Participants who experienced a trustful relationship with their GPs, assessed GPs' recommendations as highly relevant or even essential for decisions on DTx-use.


“But I also ask the doctor how her experiences with it are so far. For example, whether she [the doctor] has a [DTx-] provider with whom she has had very good experiences with her patients so far. That would be important to me because what she says is very, very important.” (P17:102)



In contrast, participants complained about the insufficient knowledge of GPs on digital interventions and mental health as marginal topics of GP training, qualification, and practice which limits the expectations on GP's recommendations (n = 9). Especially participants with experience on digital mental health interventions, experienced in single cases insufficient empathy from their GP which discourages them from addressing mental health issues.


“I don't really talk to my GP. He's a very strict traditional doctor. You go there when you have a cold, that's it.” (P5:65)



Thus, patients' relevance on DTx-recommendations from GPs varies, they are overall seen as important gatekeepers regardless from participants' personal attitude towards DTx (n = 9). GPs were described as necessary for prescriptions as patients rarely get to know the offers by themselves:


“Well, I think that doctors should also offer this because you don't learn anything about it.” (P4:70)



Even though DTx could be prescribed by different health professionals and received from health insurances directly, GPs are perceived as low-threshold prescribers. Therefore, GPs are seen as necessary for a prescription even though patients do not claim mandatory consultancy.


“I need the prescription. But I don't consult with her [the GP]” . (P18:60)



However, patients also raise concerns about GPs not fulfilling this function. GPs being unfamiliar with digital interventions could be a hurdle for DTx recommendation or prescription in primary care.


“When I talk to my GP, it's always about sick notes, medication, rehabilitation, and so on. It's not about health apps.” (P8:68)



Moreover, participants being critical of the empathy and competence of their GPs on mental disorders, estimate difficulties in receiving a prescription by their GP.


“I could imagine this hurdle, I’m going to my doctor now, he might not know anything about it if you have mild depression or moderate.” (P5:69)



Further, some participants liked to know earlier about the services to contact their doctor to raise awareness and receive a prescription (n = 8).


“I think if I had already known about the app, I think I would have really, probably really approached my doctor and asked, can you please prescribe me something like that? Because I think just out of interest or this desire to help myself.” (P14:64)



To sum up, GP influence manifests itself in different facets: On the one hand, as a perceived structural prerequisite to gain access and, on the other hand, as substantive advice, which in turn depends on the competence and experience of the GP. Patients' consultancy preference causes GPs' influence on patients' intention to use, but still, GPs seemed relevant to receive prescriptions for the actual use.



3.5 Intention to use DTx for depressive disorders

Overall, after the presentation of the services, ten participants expressed interest towards DTx for depressive disorders. Moreover, some patients could imagine using the services or planning to introduce those services to their doctor.


“I found it very trustworthy. I would also make use of it.” (P6:36)



The participants in our sample believed that the intention to use varied within the course of the disease. They assumed retrospectively that DTx would fit best to their needs in the early stage of depression and less experience with or knowledge about the disease (n = 11).


“When you realise that you have to go, but just can’t go yet, but still work on yourself, that maybe you have a little, yes, a little support.” (P4:47)



Further, participants claim that the actual health condition restricts the intention to use. Participants tend to see no need for DTx-use in good health, while in “highly depressive phases where you’re not capable of anything” (P14:50), the intention could be limited (n = 12).

Four Participants who declared no interest in the use explain this with their long-time experience with mental health care and depression by saying they don't see an extra value for themselves through the technology.


“No, because of all the groundwork that the app would do, I've already done quite well in the year of therapy. And now it's just sitting on your arse and maintaining the level.” (P4:61)



In summary, the intention to use DTx is unstable and varies depending on the disease stage, knowledge of depressive disorders and personal coping strategies. Further, health conditions and experience can have a negative impact on DTx use intention, detached from general performance and effort expectancies.




4 Discussion


4.1 Summary of main findings

We aimed to explore inhibiting and promoting factors on patients' acceptance of prescribed digital health interventions in GP practice (Figure 2). Our research focused on patients' performance and effort expectancies and GPs' influence on the intention to use DTx for depressive disorders during waiting times. We identified expected chances and barriers on the determinants, leading to acceptance and non-acceptance on DTx. Further, we identified structural- and depression-related influences, affecting and exceeding single constructs. In conclusion, patients’ acceptance includes expectancies on DTx in a GP setting and compromises determinants such as the availability of treatment opportunities, health status and personal coping strategies.
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FIGURE 2
Summary of the main findings.




4.2 Comparison with existing literature

This study examines patients in Germany according to their attitude towards digital mental health interventions. Although Germany appears to be a pioneer in the implementation of DTx, this innovativeness may not apply to the general population: In comparison to OECD countries, German citizens are for example less likely to seek health information on the internet (51). Previous research also shows that Germans show rather low acceptance rates toward the innovative mental health treatment forms (44). The results of our study help to understand the reasons for the limited acceptance from the patient's point of view.


4.2.1 Expectancies on performance and effort

Thus far, the absence of timely face-to-face mental health care and current waiting times appear to be relevant context factors for patients to consider DTx for depressive disorders. Also Watanabe-Galloway et al. (2021) identified currently underserved patients with depression open-minded towards digital disease-specific interventions (52).

Due to the non-availability of in-person services, self-management skills become more important for patients as users of digital mental health care (20, 53). From patients' perspectives, our result showed that DTx could be a tool to improve coping with major depression for a period. Further, the need for access to approved health information, especially at an early stage of disease was presented. Participants perceive DTx a reliable source of information, but apart from that appraise them as less effective than face-to-face psychotherapy. Even though DTx are not perceived as a substitute, research shows comparable effects of digital interventions and face-to-face treatment (20, 54), but reliable evaluations for digital mental health interventions are not comprehensive (20, 55). According to the admission process, permanently listed DTx fulfilled higher evaluation standards (24) to examine effectiveness and contribute to evidence-based mental health care. Our findings suggest that knowledge about the effectiveness of digital mental health in patient care needs to be strengthened to increase patients' acceptance.

Former research identified digital literacy as a predictor for patients' acceptance of digital health interventions (46) and a potential barrier to professionals’ acceptance (56). Further digital technologies could reproduce social inequalities due to insufficient digital literacy, known as the digital divide (57, 58). In contrast to earlier findings, computer-specific literacies such as digital literacy or data security were little discussed and not identified as challenging for the participants themselves in our sample. Hence, these results must be interpreted cautiously because patients tend to overestimate their technology skills within digital health technologies (59). Also, self-reported competence and actual behaviour may differ in practical situations. Another interpretation of this finding could be that digital skills have a minor role for participants: Previous research on patients' mobile health adoption identified users' self-efficacy as an essential component for digital mental health interventions adoption (19, 46, 60, 61). Taken together, this suggests that patients tend to perceive digital skills as a small hurdle if they are convinced they may benefit from DTx.

Contrasting the digital divide, the study suggests that anonymity and impersonal access to health care could be advantages of DTx. This feature could be suitable for unprovided patients who fear in-person psychotherapy (6). Currently, attitudinal barriers (e.g., being afraid to disclose in front of others or people who fear stigmatisation) are the most common reasons to refuse to find help (5, 62). Under this assumption, DTx could be an alternative and low-threshold access for specific and underprovided groups in routine care.



4.2.2 Implications for technology acceptance for mental health

Further, we identified health status and experience with depressive disorders as additional determinants on patients' acceptance of digital health interventions on prescription. Based on participants' previous illness biographies, the present study highlighted the challenges of depressive symptoms. Patients' intention to use digital health interventions is affected by their health status, which can be negatively influenced by difficult periods. Earlier qualitative research also explored potential opposing effects between depressive disorder and the use of technology in acute or critical situations (63). These effects might limit the DTx adoption in routine care, hence low user engagement compared to study conditions is a central challenge (45). According to Nadal et al. (2020), mobile health technology acceptance is a stage in a dynamic staged process. They distinguish between pre-use, initial use and post-adoption as different stages influencing technology acceptance (37). Our results indicate that acceptance research on (mobile) technologies for long-term disease also should take factors depending on the stage of disease into account. Currently, the state of the art in terms of acceptance research comes also to a limit regarding further disease-specific challenges such as access to treatment, stigma, symptoms, and dysfunctional effects. Therefore, health status and experience with depressive disorders are other determinants of patients' intention to use DTx, influencing different acceptance dimensions. Also, determinants of patients' acceptance are embedded in personal and situational aspects. Accordingly, acceptance determinants should not be considered independently, as correlation-based models such as UTAUT suggest. Further, the results imply a connection between DTx assessment, intention to use and action to achieve access by introducing DTx to a GP. Therefore, a multidimensional integration of acceptance determinants is needed.



4.2.3 DTx in routine care

Unlike other digital offerings, DTx require a healthcare professional to prescribe a DTx or diagnose the disease. However, even primary care settings in Germany are considered to have special potential for providing digital services for depressive disorders (64). In contrast to the previous determinants, GPs' influence is a context factor for users' acceptance (65).

Although doctors have been assigned an important role in the prescription of DTx, our results showed that GPs are not perceived as competent counsellors on mental health issues. Especially DTx-interested patients were critical about this specific knowledge in routine care. GPs' influence on the intention to use DTx was limited to a specific group of patients. These results support prior research by Uncovska et al. (2023), which concluded that the physicians' prescription had a minor role in the willingness to use DTx (46). Further, patients in our sample were familiar with various technologies for depressive disorders beyond the healthcare services of routine care and without coordination of their GP. Nevertheless, due to prescription, GPs still have a crucial role for DTx access.

At present, the role of GPs in routine care after a prescription is not very specified. As DTx are considered additionally to in-person care (66, 67), GPs have the potential to provide low-threshold guidance. Thus far, GPs' guidance could compensate for adverse effort and performance expectancy of patients (e.g., less commitment or unreliable use) during bridging waiting times or motivate patients for DTx use. Further guidance on digital interventions is necessary for effective implementation in routine care (10, 68) and could also increase patients' adherence (13). The combination of application-based and in-person care is already practised in psychotherapy, known as blended therapy (17, 29, 69, 70), with a growing interest of patients and therapists (71) and is already discussed as a gold standard for internet and mobile application used for depressive disorders (55).




4.3 Strengths and limitations of the study

This study has a few limitations to be noted when interpreting the findings. Our study examines the intention to use DTx, therefore we cannot make any conclusions about the actual use of technologies. Other studies show that the dropout in the actual use of digital intervention in routine care is meaningful (70). Further, a selection bias may have resulted that patients with an affinity for digital technologies tend to be more willing to participate in a video-based interview study. Additionally, interviews were conducted in German and translated, which may affect the tonality.

As a main strength, this study uses an exploration approach for further development of acceptance research, as patients' perspective is not yet widely considered. Thus far technology acceptance research is currently dominated by research on health professionals' perspectives. In terms of access, we reached patients with depressive disorders in their real-world environment. Therefore, the results contribute to understanding factors influencing patients' DTx acceptance within a GP setting.



4.4 Implications for clinical practice

Since it is known that patients with positive perceptions towards digital health interventions may benefit more from the offerings (60), it is relevant to consider how patients access DTx in routine care. Further, our results show that the relationship between patient and GP affects DTx acceptance differently. This observation leads to the suggestion that further health professionals should be targeted within the implementation process for digital interventions (72, 73). Therefore, further research should specify how DTx could be integrated into routine care for patients without specialised therapeutical treatment.




5 Conclusion

In conclusion, patients identified facilitators and barriers to patients' performance and effort expectancies affecting the intention to use DTx. Also, we identified health status and experience with depressive disorders as additional determinants of DTx-acceptance. For further development on DTx acceptance, a multidimensional integration of acceptance determinants is needed. Future research should also specify how DTx could be integrated into routine care to strengthen user acceptance in GP primary care.
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Short description

Technology for fall and pressure ulcer prevention

Information on technical integration

1. An automated mobilisation mattress system that repositions patients in the bed to
prevent pressure ulcers.
= Active Mobilisation System, Compliant Concept

2. An automated fall prevention system that uses the nurses’ call gt to send an
alarm in case of patient bed exits.
®  SafeSense Bed Exit System, Wissner Bosserhoff

The device runs autonomously from other technical systems, it requires a power
connection. To document the use of the mattress, a checkbox was integrated into the
patient documentation system. It collects usage data (frequency and duration of use)
which, however, can only be retrieved by the manufacturer on site in the event of
troubleshooting.

‘The device connects to the nurse call system in the hospital ward via a cable connection.
“This is a closed system; the system merely registers a bed exit impulses. There is no
automatic forwarding and documentation to other systems. It does not collect any data.

for patients with ing behaviour

3. An audio-haptic sound pillow that plays atmospheric sounds and uses vibration
to calm patients with dementia, agitation or restlessness.
= inmuRELAX, inmutouch

‘The system is powered by a rechargeable battery. It operates autonomously, there is no
connection 1o other technical systems. It does not collect any data.

4. A special projector/beamer designed for health care institutions to calm or
activate patients with dementia, agitation and restlessness.
= Quickup, Qwiek

The system is powered via a socket. It operates autonomously, there is no connection to
other technical systems. It collects usage data (frequency and duration of use) which,
however, can only be retrieved by the manufacturer on site in the event of
troubleshooting.

5. An interactive therapy ball that helps to activate patients or stimulate memories in
patients with dementia.
= icho therapy system, icho systems

The system is powered by a rechargeable battery. It operates autonomously, there is no
connection to other technical systems. It does not collect any data.

for imp of ication and organisation duri

ing nursing care

6. A Patient-N app to facil ion between nurses
and patients and assists nurses in organising and prioritising work processes.
= Cliniserve CARE, Cliniserve

7. A webpage-based tracking system to locate work-related equipment on the project
ward.

= Tracking System HYPROS TTI, HYPROS

The app is operated by the manufacturer via an external server in compliance with
European data protection regulations. There is no connection to internal hospital IT
systems. Accordingly, there is no automatic transfer of information for documentation
purposes. Usage data is stored anonymously (without reference to the separate patient).
Patients consent to the use of the app via the clinic’s data protection regulations. To use
the app, patients can access mobile data or a Wi-Fi connection for patients and nurses
can access a Wi-Fi connection for staff.

‘The location information is sent via Bluetooth beacons to Wi-Fi hotspots. The location
data s displayed and evaluated via a separate website. This website is password-protected
and has no connections to internal hospital IT systems. There is no automatic transfer of

information for documentation purposes.
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Deductive category

Decision making

Guiding question

For which patients (health condition/disease) is the device used? What factors can be
observed in the decision to use it (such as sociocultural, patient ity, consent)?

Task

For which tasks is the device used? What unexpected uses can be observed?

Information

What kind of information does the device provide to the nursing professionals and how do
they deal with it? What processes are enabled by the new information?

Effects on patients

Can changes in patient condition be observed over the course of using the device?

Transferred observational
categories into UTAUT categories
(Observed) performance

Satisfaction

In which situations are forms satisfaction, acceptance, criticism or rejection observed
towards the device by the nursing and/or patients?

‘Workplace integration

How does the integration of the device take place in the everyday work of the nursing

(Observed) effort

Team communication and
team work

How do the nursing professionals talk about the device among themselves and with the
‘patients? Can changes in the teamwork of the nursing staff be recognized using the device?

Expectation towards and
reaction from patients

What do nurses expect from patients when using the device? How do patients react to the
use of the device?

Social interaction and
substitution

How and in what form does social interaction between nurses and patients take place when
using the device? Is there a substitution of nursing activities by the device?

(Observed) social influence

Resources

How will decisions be made if there are more patients than devices?

Access to training and
technology competence

In which situations do nursing professionals feel confident or insecure when using the
device? Are the training formats during implementation (manufacturer training, additional
material by the research team) sufficient to use the device?

Technology characteristics

How can the characteristics of the device in use be described? What is the quality
of the product?

(Observed) facilitating conditions
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UTAUT
categories

mattress

Fall prevention

system

Audio-haptic
sound pillow

Special projector

Interactive therapy
ball

Patient-Nurse

communication
app

Tracking system

(Observed) performance

Decision for using based on risk assessment and
professional intuition and depends on: Diagnosis,
especially postoperative patients with pain during
positioning Time of the day (only in the night or 24 h)
General patient condition (few proper motion, high
risk for pressure ulcer) Perceived overall reduction of
pressure ulcer frequency from nurses perspective

Use in patients prone to falls due to individual medical
condition (e. G. dementia) Mixed reports on whether
technology actually reduces falls Nurses report false
alarms and see technology as unreliable Use even
when it is unreliable

Mainly used for patients with agitation, challenging
behavior and pain Positive response from patients
(calming, activity/interaction with the technology)
Patients lose interest after few days based on
monotony of the melody and deactivation of the
technology after inactivity Use during night times
limited to patients in single bed room
Patient-dependent decision-making process made by
nurses (who, where, when, which module?) Positive
response from patients Used in patients with agitation,
challenging behavior Outcome depends on desired goal:
Calming moduls at night when patients need to rest
Activating methods during the day with agitated patients

Primary use for patients with mikl states of confusion or
dementia, but who are siill oriented Supposed to lead to
an improvement in the general mental state of patients;
however, the technology has been used too rarely in
practice, so that no observations could be made on effects
Use depends on nurses’ assessment of whether
patients can operate an app Used to remind nurses
about upcoming tasks, events or to prioritize patient
requests Use of the technology can reduce redundant
path and/or reduce noise from acoustic nurses call
sign However, nurses doubt performance for work.
after few weeks of use Empirically app is mostly used
for nursing care (not service) related requests.
[Contrary to initial nurses intention to use the
technology, tracking turned out to be not helpful]
Nurses report that when they are searching for a
product, they ask colleagues or have seen it during
their daily activities No effects on patients observed

(Observed) effort

| Reliable system, performs work “in background” that
relieved time resources for other tasks Perceived

. reduction of back pain for nurses Became part of

routine practice in course of research project

| Dissatisfaction based on time-consuming installation,
false alarms and frequent defects that require external
| repair

Used to increase patient adherence to nursing
intervention Used as an additional means of calming
patients down Nurses have to reactivate pillow due to
automatic stand-by Technology allows nurses to leave
‘patients unattended for short periods of time

| Ease of nursing care, especially for time and effort to

| be spent on patients with challenging behaviors Nurses
are satisfied with use and the outcomes Nurses

| perceive (de-) installation and use as easy, technology
became part of routine practice

|

| Nurses see positive and easing benefits of the

I technology, but cannot use it in everyday practice
(familiarization and use is too time-consuming). No
sustained use was observed, tested on few occasions,

| especially in educational situations

| Nurses are concerned about what app suggests to

‘ ‘patients about nature of nursing care (nursing care as a
service instead of a health care profession) Some nurses

| refuse to work with additional (smart) phone Doubt

that redundant path reduction has a relevant ease in

daily walking distance Nurses criticise that nursing care
is more than the reaction to articulated patient wishes

ot et msion s i grasp patients’ needs

| Low satisfaction due to lack of relevance No workplace

(Observed) social influence

The colowr coding in the fields indicates whether the corresponding factor bundle is predominantly positive (green), negative (red) ambivalent (yellow) or has no influence on technology acceptance (ot filled).

Collaborati d& ‘making,

with colleagues di
actual use is done in individual work routine Patients
usually get informed by nurses on function of the
mattress Patients report better sleep, few patients
report form of “motion sickness”, most get used to the
sensation. Nurses perceive improvement of
relationship to patients due to better slep
Substitution or reduction of social interaction not
observed

Preparation of the use of the systems (installation in
the patient bed) in teams, especially in the night shift
Team work performed while users take care of small
repairs of malfunctioning systems in teams No change
in social interaction between nursing professional and
patients due to technology observed

No relevant team work or communication observed
Nurses try to present device in an interesting way for
‘patients If patients will not respond to verbal
presentation, they present it non-verbally Some
patients are not interested, others are highly interested

No relevant team work or communication observed
Nurses perceive technology to have a positive effect on
nurse patient relationship Some patients’ reaction is
negative on particular modules, nurses have to respond.
to patient reaction and chose suiting module Fellow
‘patients could perceive technology (sound, light) as
annoying

Few uses are observed in training situations, trainees
have more time to interact with patients Potential for
positive influence on nurse-patient relationship is
suspected by nurses, but work conditions prevent
regular use

Successful use of app requires continued use of app
between shifts, which is rarely observed Ambivalent
reaction by patients that used app: most find it helpful
and easy to use, some do not see the benefit for patients
(but recognise benefits for nurses) Faster and more
transparent communication between nurses and
‘patients was observed Nurses expect patients to use app
‘primarily for nursing (not service) related requests
Communication with other colleagues about where

integration into routine Ithough full technical
implementation), because no practical relevance for
work Nurses suggest that technology would be helpful if
it could be applied to the entire clinic

products are makes the technology
useless No effects were observed regarding the social
interaction and subsitution with patients

(Observed) facilitating conditions

High demand by nurses led to an increase in stock to
sufficient number of systems Upper body elevation
up to 50 degree is optimal (former 30 degree version
also tested; led to additional problems) No lack of
competences to use system observed, calibration is
perceived to be simple

Resource scarcity depends on dysfunctional systems
Naurses report false alarms or not activating alarms in
case of real bed-exit attempt Insecurity about correct
installation and use of the system even affer
‘manufacturer trainings

No resource problem observed The cover can be
disinfected with wipe disinfection Every new
employee receives a short introduction into the
technology, no competence related problems
observed

No resource problem observed Technology offers a
variety of modules with different visualizations,
sounds and operating modes Every new employee
receives a short introduction into the technology, no
competence related problems observed

‘Time is a limiting factor Functional spectrum is
complex and menu navigation needs time for using
Nurses workload is too high for using the technology
Operation via remote control, nurses wish for voice
control

A smartphone for each section of the ward is
provided for using the tec. The patients have to use
their own smartphone, download app and register
via specific code High technology competence
required for patients and nurses, merely fraction of
‘patients on ward are suitable

Wi-Fi and tablet to use system was installed and is
functioning, no technical issues are observed The
system could find products which are provided with
2 Bluetooth-tracker
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Technology

Mobilisation
mattress

No. of No. of participants Frequency of use Reasons for not General
participants that used the using the suitability***
technology* technology**

Daily | Weekly | Monthly | Less Low | Medium | High
often

[None]

Fall prevention
system

10 8 1 4 2 1 | No opportunity (1) 3 2 3
Does not help me with
my work (1)
Workflow is faster
‘without (1)

The handling was not
clear to me (2)

Audio-haptic sound 9 7 0 2 7 0 | No opportunity (2) 0 0 9
pillow
Special projector 5 5 na | na [ o |5
Interactive therapy 6 4 0 0 1 3| Workflow is faster 0 3 1
il ‘without (1)
Setup/handling not

‘practical (1)
Unaware of the
technology (1)

Patient-Nurse
communication app

9 3 0 1 1 1 | No opportunity (3) 0 1 2
Does not help me with
my work (3)
Workflow is faster
‘without (1)

‘Tracking system

6 3 0 0 0 2| Does not help me with 1 1 1
my work (3)
Workflow is faster
without (1)

The handling was not
clear to me (1)

Free text entries

Mobilisation
mattress

One person noticing that battery operation would be more practical, especially when patients move within the clinic. Another person reports that it is
easy to forget the reactivation of the mattress after pausing it during meals. Five people comment that the automatic deactivation of the system is
impractical.

Fall prevention

One person rates the device positively, and one mentioned “constant false alarms”. Another notices that it is impractical when the system can only be

system turned on and off directly at the bed and that it is difficult to see whether the system is activated.
Patient-Nurse One participant notes that he or she does not want to use the app. Another person says that he or she likes the app but had no opportunity to use it.
ication app
“The difference between this number and the number of 1ts the number of peop! filled in the questionnaire but have not (yet) used the product

“*Number (in brackets) indicates the number of participants who have selected the corresponding item.
“**Numbers indicate the calculated item of general suitability per technology (e. G. a 9 for “high” indicates that nine participants rate the general usability of the technology
as high). For example, technology can achieve 56 points in the general area, but it is assessed with 30 points or 53%. In the specific area, 32 points can be achieved, and 30
points are awarded, giving a score of 93%. When weighted, these sub-scores give a technology suitability of 68%

n.a. Due to an error in the preparation of the questionnaire, no feedback on frequency of use could be collected for the special projector, which is why the data is missing

et bl
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Acceptance

M (SD)
3.16 (097)

Intervention group
64

Mean rank

Sum rank

M (SD)
276 (1.00)

Control group
=52

Mean rank

Sum rank
2677.0

Comparison

Performance expectancy

392 (0.70)

331 (097)

24045

Effort expectancy

3.90 (0.98)

3.60 (1.02)

27140

Social influence

334 (0.83)

283 (0.79)

24340

Facilitating conditions

391 (0.93)

3.82 (1.00)

2,973.5
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Sex

Comparison

Male | 18 [ 306 | 106 [ 21 [ 325

Female | 44 | 322 | 096 | 30 | 245

Age in years

<34
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‘ I. Data collection ‘ . ‘ I1. Initial data analysis

»

IIl. Data consolidation and |
advanced data analysis

Participant observation

Aim

= Investigation of technology use

Part of data collection

* Situational observations

= Verbal feedback by nurses and
patients during observations

= Data validation

Data collection methods

= Short field notes

= Open research diary

Aim

= Assessment of technology
suitability from nurses’
perspective

Data collection method

= Used for each individual
implemented technology

* Questionnaire as instrument

Qualitative Analysis

Aim

= Analysis of observational data

Dala analysis method
Qualitative, evaluative
content analysis using
deductive & inductive
observational categories

= Via data analysis program
MaxQDA 2020 & 2023

Additional analysis

= Free-text entries from usability
survey with same set of

[a Data consolidation —

Aim

= Interpretative consolidation of
quantitative and qualitative
data

Method of data consolidation

Combination of observation

categories along the UTAUT

main categories (performance,

+ Analysis of survey data

Data analysis method

= Suitability assessment

= Descriptive data analysis via
Microsoft Excel

and

categories ease, social influence,
ey experience, voluntariness)

Via data analysis program
MaxQDA
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Age in years
Sex

Intervention group

n (N=64)

9%/M (SD)
38.17 (15.06)

Control group

%/M (SD)
3971 (15.87)

Male

281

404

Female

68.8

57.7

Diverse

31

19

Country of origin

Germany

92.2

100

Other

78

0

Education

University degree

University entrance qualification

Intermediate secondary school

Other

status.

Employed full-time

Education/study

Employed part-time

Retired

Other
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Factor Digital vs. In-person

95% CI'

Blended vs. In-person

p-value 95% CI' p-value

Mental disorder

(0) no disorder (ref) 1 " 5 1 . \ _
(1) any 12-month disorder 1.556 1.140, 2.124 0.005 0.954 0.610, 1.494 ‘ 08
Perceived efficacy of IMIs

(0) no effect of IMI (ref) 1 - - 1 - =
(1) efficacious treatment 3153 2287, 4.347 <0.001 2.789 1.816, 4.284 <0.001

Treatment
(0) No prior treatment (ref) | 1 = =
(1) Prior treatment [ 0464 | 03060704 | <0001 [ 0.661
Sex

Male (ref) [ 1 [ =
Female [ 0817 | o1, 1092 | 02 [ 1234

0395, 1.108

e

0.834, 1.826

Intention to use services

(0) Willing to use services when needed (ref) 1 - -
(1) Not willing to use services 2749 1949, 3.878 <0.001
AIC = 1,976; No. Obs. = 1376.

10R. odds ratio: C| confidence interval: ref reference.
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Target

N' (%, SE)

Mental disorder (N=445)

Male,
N=221"
N' (%, SE)

Female,
N=260'
N' (%, SE)

OR?3

OR (95% CI)

No mental disorder (N=932)

Male,
N=461"
N' (%, SE)

Female,
N=435'
N' (%, SE)

OR*?

OR (95% CI)

Stress 1001 (73% 001) | 131 (67% 0.04) | 201 (80% 003) | 0.52 (034,080)° | 321 (66 349 (79%; 0.02) | 0.52 (039, 0.70)
Stress 981 (71%; 0.01) | 129 (67%; 0.04) | 187 (75%; 0.03) | 0.68 (0.45,1.03) | 339 (70° 326 (73%: 0.02) | 0.83 (0.62, 1.10)
Bod, 527 (38%; 0.01) 71 (36% 0.04) | 130 (52% 0.03) | 0.53 (0.36,0.78)" | 139 (28 187 (42%; 002) | 054 (0.41, 0.71)""
Cannabis 33 (2.4%: 0.00) 10 (5% 0.02) 6(22%;001) | 234 (0.81,675) | 11(22%001) | 7 (1.5% 001) 146 (0.5, 3.89)
Alcohol 47 (3.4%; 0.01) 13 (65% 0.02) | 9 (3.5% 0.01) 190 (0.79,458) | 18 (3.7%:001) | 7 (1.5% 0.01) 251 (103, 6.11)
Procrastination 1,030 (75%; 0.01) | 159 (82%; 0.04) | 198 (79%; 003) | 1.22(0.76,197) | 361 (74% 002) | 312 (70% 002) | 1.20 (0.90, 1.61)
Sleep 798 (58%; 0.02) | 117 (61%; 0.05) | 166 (6%;0.03) | 079 (053, 1.16) | 273 (56%; 0.03) | 242 (55%;0.02) | 1.05(081,137)
Perfectionism 527 (38%; 0.01) 73 (38% 0.04) | 131 (52%;0.03) | 0.5 (038,081)* | 130 (27%; 0.03) | 193 (44%; 0.02) | 0.47 (0.36, 0.62)*"
Social anxiety 744 (4% 0.02) | 130 (67% 004) | 160 (64%; 0.03) | 117 (079, 1.74) 208 (47%; 0.02) | 1.14 (0.8, 1.48)
Test anxiety 760 (55%; 0.02) | 109 (56%; 0.04) | 169 (67%: 0.03) | 0.63 (0.43, 092) 259 (58%; 0.02) | 0.60 (0.47, 0.78)*
Resilience/well-being | 742 (54%; 0.02) | 129 (67%; 0.04) | 195 (78%;0.03) | 0.57 (0.38, 0.87) 249 (56%; 0.02) | 0.41 (032, 0.54)*
Depression 632 (46%; 0.02) | 130 (67%; 0.04) | 185 (74%; 0.03) | 0.74 (0.49, 1.11) 168 (38%; 0.02) | 0.72 (054, 0.94)

Media consumption

434 (32%; 0.01)

70 (36%; 0.04)

95 (38%; 0.03)

0.93 (0.63, 1.38)

156 (32%; 0.03)

113 (25%; 0.02)

1.38 (1.04, 1.84)

OR. odds ratio; SE. standard error; CI, confidence interval
“Applies if the post-hoc adjustment by holm is significant (p < 0.001).
“*Applies if the post-hoc adjustment by holm is significant (p <0.05).
'Weighted percentages may not total 100% due to rounding.

’4° test adjusted by a design effect estimate.

3Holm correction for multiple testing.
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Three treatment targets
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Procrastination + Resilience
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UTAUT-
Determinants

Determinants
according to the
research questions
Patients’ experience

Definition  for  this
research

Patients’ experience include
patients’ descriptions of their
‘previous experiences with
digital services in the context
of depression.

expectancy on |

Expectancy

Effort Expectancy

Effort expectancy on DTx

expectancy is

defined as the degree to which
patients believe that DTx will
be helpful for their depressive

| disorder.

‘This category includes
expectancies on potential
barriers and facilitators, ¢.g.
health condition, disease

| management or access to care.

Effort expectancy is defined as
the degree to which patients
e that DTx are

| associated with ease of use.

This category includes
expectancies on potential
barriers and facilitators, e.g,
literacies or design.

Social Influence

Facilitating
Conditions

GPs’ Influence

GPS' influence contains:

1) The perceived meaning of
2GPs DTx-
recommendation for
patients
‘The degree to which a
patient believes his or her
GP is supportive of DTx-
use (e.g. with knowledge,
access, or competence)

‘This category includes

expectancies on potential

barriers and facilitators.

Behavioural
Intention

Behavioural Intention

| Behavioural intention is

defined as patients’ intention
o use a DTx for depressive
disorders.
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Sex

Male

Female

Education

Middle-School degree

Professional training

Higher education (A-Level and university degree)

Depression duration

Less 1 year

1-5 years

Above 10 years
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All IG G

N=132 n =60 n=72

S
Age, mean (SD) | 5763 1239) | 5823 (12.69 [ 57.125 (12.25)
Female gender | 53 a02%) | 26 433%) | 27 (375%)

Nationality
German | 127 96.2%) | 59 (98.3%) | 68 (94.4%)

Others [ 5680 | 107 | 466w
status.

Single | 27 os%) | 11083%) | 16 222%)

In relationship | 105 (79.5%) | 49 81.7%) | 56 (77.8%)

Qualification level®
Basic 2 (15%) 0 (0%) 2 (28%)
Intermediate 50 (37.9%) | 20 (333%) | 30 (41.7%)
Advanced 80 (60.6%) | 40 (66.7%) | 40 (55.6%)

Diabetes type

| 98 Ga2) | 48.80%) | 50 (094%)
[ 3eessm | 12eow | 22 Goew)

Personality facets, mean (SD)
Openness 328 (094) | 327 (1.02) | 329 (088)
Conscientiousness 290 (0.77) | 2.86 (0.70) | 2.94(0.82)
Extraversion 3.2 (0.95) | 2.96 (0.86) | 3.26 (1.00)
Agreeableness 316 (079) | 319 (0.70) | 3.14 (0.87)
Neuroticism | 278099) | 259 098) | 295 (097)

Health variables, mean (SD)
Depressive symptoms (PHQ-8) 574 (457) | 536 (4.14) | 6.08 (4.92)
Anxiety symptoms (GAD-7) 432(372) | 380 (354) | 477 (3.85)
Sleep problems (ISI-7) 7.60 (576) | 798 (597) | 729 (561)
Diabetes distress (DDS) 171 (0.86) | 166 (090) | 1.76 (0.83)
Fear of progression (FoP-Q-SF) | 24.91 (869) | 2378 (8.71) | 25.88 (8:63)
Self-efficacy (SES) 29.73 (3.89) | 3000 (4.09) | 2950 (3.73)
Diabetes self-management (DSMQ) | 4.13 (051) | 423 (057) | 4.04 (043)

Health impairment (IMET) 1667 (17.12) | 1781 (16.63) | 1573 (17.62)

*Education level is summarized according to the Intemational Standard
Classification of Education: ISCED-11
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Delivery Mode

N (%, SE)

Mental disorder
N=445'
N' (%, SE)

No mental disorder

N=932
N (% SE)

p-value’

g-value

Group therapy on campus services 427 (31%; 0.01) 126 (28%; 0.02) 301 (32%; 0.03) 22 0.2 >09
Group therapy off-campus services 502 (36%; 0.01) 147 (33%; 0.02) 355 (38%; 0.02) 32 0.11 06

In-person on campus services 977 (71%; 0.01) 311 (70% 0.02) 666 (72%; 0.02) 038 06 >09
In-person off-campus services 1,047 (76%; 0.01) 355 (75%; 713 (76%; 0.02) 026 07 >09
Self-help internet intervention 662 (48%; 0.02) 249 (56 413 (4% 0.02) 16 <0.001 0.002
Guided internet intervention 611 (4% 0.02) 200 (45% 0.03) 411 (4% 0.02) 007 08 509
Blended in-person and internet intervention 781 (57%; 0.02) 245 (55%; 0.03) 536 (58%; 0.02) 0.69 0.5 509
Preference N (%4, SE) N (%", SE) N (%4, SE) 6.7 0074

In-person treatment

996 (729%; 0.01)

309 (69%; 0.02)

687 (74%; 0.02)

Digital treatment

263 (19%; 0.01)

102 (23%; 0.02)

160 (17%; 0.01)

Blended treatment

118 (8.6%; 0.01)

34 (7.6%; 001)

84 (9.1%; 0.01)

'Weighted.

2 test adjusted by a design effect estimate.
Holm correction for multiple testing.

“Percentages may not total 100 due to rounding.
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Resilience themes

Social connection

Learning

Sense of belonging (to the

forum community)

Self-efficacy

Adaptive capacity

Description of what was coded to this theme

Includes:

descrip

ns of relatedness or empathy between people. Captures examples of one person describing to another, their similar

experiences; (i) expressions of friendship and friendly encounters between peers. This includes people offering encouragement to one another,

referring to each other as friends, thanking each other for trusted friendships and describing the value of the friendships.

Includes: (i) formal knowledge resources or where people ask for advice and information about practical things, e.g., how to access services.

Also sharing online resources, strategies for cop

with symptoms and best-practices for improved mental health; i) informal knowledge or

where

nformation or advice is shared that s about others lived experiences, e.g., asking or sharing how medications made them feel, how they

navigate relationships and situat

Includes: (i) people initially joining and posting messages indicating they sek to belong to this community, e.g, introducing themselves, telling
their story; (i) posts that tell members they belong. This captures the variety of ways members try to make others feel included and valued. (ii)
posts that reference the forum as a beneficial place. Includes naming the forum, discussing features of the forum like its a physical place and
testimonials about benefits of the forum.

Includes where people describe (i) feeling they have lost control. We interpret this as meaning they are taking steps to regain control by being
‘on the forum; (i) where people post in such a way that they are asking for others on the forum to *hold them accountabl¢’; (i) where people
telltheir story as a kind of ‘unmasking; offloading’ or getting it out there, with sometimes explicit iscussion and sometimes implied that this
helps to move on.

Captures where people describe how interacting on the forum has changed what they do, how they approach certain situations and how they
have changed since interacting online. Any post that mentions a change in behavior, approaches to talking o doctors or any other relevant

change in behavior s captured here.
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Patients’ perspective on
DTx for depressive
disorders

Barriers and Risks

Potential and Chances

Performance expectancy
on DTx

« opposing effects on

* bridging offer for waiting
times

h ; expectancies .
g:gﬁﬁ;%‘:r(:)'g' riggers on DTx otool to improve self-
% ’ . management skills
* :;;;J(;F:g:e Hicrpedtic oimmediately available
N expectancies * anonymous intervention to
* ::::L::;imdunhzod compared to prevent stigmatization
« little effect in-person care. « quality-approved content

Effort expectancy on
DTx

« little mandatory
e risk of digital divide

« low-threshold access to care
« flexible use according to personal
needs

GPs" influence

 lack of knowledge on DTx
« limited expertise in mental health
 lack of trust

» gatekeeper function for initial
access

« guidance and motivation in
routine care

Behavioural intention to
use DTx

0 health condition and personal copi
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Technology
used

Technology accepted
‘The Mobilizing mattress, the Special projector and the Sound pillow are
accepted and regularly used. The technologies are positively classified in
terms of usability and either scored positively in all four UTAUT categories
o, in the case of the sound pillow, in two of the four outcome categories.
‘Thas, the social environment and the facilitating conditions influence all
three products’ acceptance. The products received predominantly positive
feedback regarding perceived performance and ease of use, with limitations
for the sound pillow that was accompanied by conflicts.

Technology not accepted
The Fall prevention system is used regularly on the ward. However, its
acceptance is low, and nurses view the system negatively. In their experience,
it regularly indicates false alarms, does not register attempts of bed-exit and is
complicated to set up. Nevertheless, the fact that the system is used can be
explained by the mediator variable “Voluntariness of Use”. Several nurses
noted that they would stop using the technology as soon as a better
alternative is available.

‘Technology not
used

‘The Interactive therapy ball is not used on the ward, because workload and
lack of time makes it hard to use. However, the nursing professionals’ general
attitude towards the technology is high. The nurses would like to use the
technology in their everyday work, and they would also see a benefit but
cannot actualise it.

‘The Patient-Nurse communication app and the Tracking system are neither
regularly used on the ward nor do nurses see benefits from these
technologies. Although expectations were initially high for both products to
have a meaningful impact on the ward—and in technical terms, the systems
function well —the nurses were unable to identify any meaningful forms of
use for the technologies, even after several months of implementation.
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100%

80%

40%

20%

0%

100%

80%

40%
20%
0%

Do you use remote patient contact techniques, i.e.
video or teleconsultation?

1

85,71% 83,87% 83,33%
,87%
6,13%
14,29% 16,13% 16,67%
2020 2021 2022 2023
—At [east once 3 week == 0nce 3 month or less often

Do you use internet-enabled mobile devices, i.e. a
smartphone or tablet?

98)”;\__—__—"_’;:55%

83.87% 86,67%

16,13% 13,33%
1.7:):’//'\6“5%
200 201 2022 203

—ftleast once s week = Once 3amonth or kess often

Do you know that there are mobile apps, smart
watches, wristbands, etc. which support mental health
monitoring and help manage mental disorders daily?

70,97%

55,36%

44,64% 45,16% 46,67%
29,03%
2020 2021 2022 2023

= | am interested inthis tepic or L have recommended such solutions to patients

=== | have hearda little or know nothing abeut it / | know, but I'm not interested
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A Do you like the idea of using video/teleconsultation as a
tool to support the care of patients with mental disorders?

100%
0% 75.68%
0%
“n
22.50%
0%
o [T
- L
Yes 1don’t know No
B How often would you like to use
video/teleconsultation in your work?
100%
80%
60%
0% 21,62% 25,00% 23,055 21,62%
20%
2,70%
. W N m
more than S0-70% of 30-50% of less than 30% never
70% ofvisits visits visits of visits.
c In which situations would you like to use
video/teleconsultation?
1005 91,22%
80%
60%
40% 25,05%
»
o5 |
First visit As a complementary Only in exceptional
solution and situations whereno

continuation of other contact is possible
treatment or never
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Variable

Advantages of EMH, Mdn (SD)

Time flexibility

Simplified information provision

Geographic flexibility

Simplified contact maintenance

Barriers of EMH, Mdn (SD)

Data insecurity

Impersonality

Trresponsibility

Legal concerns

Concerns about therapeutic alliance

EMH Knowledge, Mdn (SD)

EMH Experience yes, n (%)

EMH Evidence rating, M (SD)

EMH Acceptance, Mdn (SD)

4.00 (1.03)

4.00 (0.90)

4.00 (0.87)

400 (1.14)

4.00 (1.08)

3.00 (1.06)

400 (1.07)

3.00 (1.18)

400 (1.12)

3.66 (1.12)

121 (56.0)

53.56 (24.90)

3.66 (1.12)

4.00 (0.97)

4.00 (0.71)

5.00 (0.69)

4.00 (1.00)

4,00 (1.11)

3.00 (1.04)

4.00 (1.10)

3.00 (1.22)

4,00 (1.17)

4.00 (0.72)

84 (61.3)

59.8 (22.55)

4.00 (1.00)

3.00 (1.06)

4.00 (1.04)

4.00 (0.93)

3.00 (1.10)

400 (1.02)

4.00 (0.90)

4.00 (0.98)

4.00 (1.00)

400 (0.85)

333 (0.91)

42 (46.8)

42.75 (25.19)

267 (1.03)

Statistics

Z =367,p <01,
r=025

Z=501,p <01,
r=034

Z =659, p <01,
r=044

Z=614,p <01,
r=042

Z=614,p=57,
r=004

Z=-5.16,p <01,
r=035

Z = -246, p <05,
r=017

Z=-376,p <01,
r=026

Z=-434,p <01,
r=030

Z =565, p <01,
r=038

2(1)=370,p =

V=014

=498, p <01,
D=073

Z=625,p <01,
r=043

°

5,
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Initiation of the survey
May 2020

Participants
in 2020
n=38

62 Invitation via:

-email preceded by personal contact (n=24);
responded n=16

-email (n= 16); responded n=10

-social media (n=12); responded n=7
professional forums (n=10); responded n=5 )

65 Invitation via:
-email preceded by personal contact (n=22);
responded n=17

-email (n= 21); responded n=13

-social media (n=11); responded n=3
professional forums (n=11); responded n=4

Participants
in 2021
n=37

65 Invitation via:
-email preceded by personal contact (n=25);
responded n=17

-email (n= 20); responded n=12

-social media (n=10); responded n=4
professional forums (n=10); responded n=3

Participants
in 2022
n=36

58 Invitation via:
email preceded by personal contact (n=20);
responded n=17

email (n= 18); responded n=11

social media (n=10); responded n=5
professional forums (n=10); responded n=4

Participants
in 2023
n=37

inal sample
(2020-2023)
n=148
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Do you use remote patient contact techniques, i.e. video or

teleconsultation?
20.27%
25,68%
] i
—
Atleast once a week Sometimes (st least oncea manth)  Rare (oncea year or less often)

Do you use internet-enabled mobile devices, i.e. a
smartphone or tablet?

91.89%
6,08%
203%
== —
Atleast cace s week Sometimes (at least oncea month)  Rare (cnce 3 year or less often)

Do you know that there are mobile apps, smart watches,
wristbands, etc. which support mental health monitoring and
help manage mental disorders daily?

41,89%

i -
—

lam interested inthis topic or lhave  Iknow, but 'm not interested | have heard a little or know nothing

recommended such solutions to about it

patients
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SbS Intervention group

participants interviewed (n = 14)

Completed SbS (n = 10)

Dropped out SbS (n = 4)

Status, 1 (%)

Married = 7 (70%)

Age, M (SD) | Mean 30.1 (7.47) Mean 342 (10.78)

Sex, n (%) Male = 3 (30%) Male = 2 (50%)
Female = 7 (70%) Female = 2 (50%)

Marital Single =3 (30%) Single = 2 (50%)

Married = 2 (50%)

Nationality,
(%)

Lebanese =2 (20%)
Syrian = 8 (80%)

Lebanese = 1 (25%)
Syrian = 3 (74%)

Dropout: study dropouts who either proactively asked to be dropped out or discontinued and
did not complete the post-assessments. It’s noteworthy that all the dropouts interviewed were
also intervention dropouts and didn’t complete the sessions.
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SbS project staff and external

stakeholders interviewed (n = 20)

SbS project staff
(hn=7)

External stakeholders
(n=13)

Sex, 1 (%)

Male =2 (29%)
Female = 5 (71%)

Male = 3 (30%)
Female = 10 (70%)

Organization

National mental
health programme

National mental health programme
United Nations high commissioner for
refugees

World Health Organization Lebanon
ACTED Lebanon NGO

International medical corps

ABAAD - Resource Center for gender
equality

Syrian facebook group

Position

Project coordinator
Clinical supervisor
E-helper

Head of program

Found and director

Operations manager

Service development coordinator
Advocacy and policy coordinator
Protection advisor

Protection officer

National officer for
noncommunicable diseases and
mental health

Mental health coordinator
Facebook group admin
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Delivery model:

s

E-helpors’ support provided:
“Bythetird e,  was sagerly waitng forher cll 1 liked that e istenda o nd.
supported me in my inking and dcision-making process” (nerventon, Female,
Syria).

“Very ew wsers will bnefit fom the stand-alone application” (e helpr 1.

Trining, mansgement, supervision:

“hik th iniaton phase wasrally good prcparation because of sl the ol plys we
id which weregreat, 1 think ll voluteee o nerns should et & monthofnitston, ke
we did- (-hlper2)

“When we started,ells used 0 take 30 minutes and messaging would take an hour ortwo
G0 the templat, ansier, and s0 o). When we created templts for everyting ond
when the emplaes had been amended, it sarted taking me 6 minuis o il in the blanks
and send my messages.” helper 1)

“Yousometimes s that you do ot ave asposifl user that you want o seak sbout or
thatthersis  specific problentht youneed help with” (e-elpe 1)

fon usage snd adhersnce:

5 AU first,not much bocause | wasn't convineed Then when | et sd..but afer 2 woeks, |
el was making progres and  ws lsming. | el that somcone was hlping me. So 1
wsed i3 times a woek” (Inervention, Female, Syrian).

Bariers:

> 1 ke the program ot and | benefitedfrom it ot 16 3 sessionsand  stoppod
csause o lack of WIFL Fora whie, L used 0 g0t my nghbour o usethe wifi bt
then I coulda’” (ntrvention, Fenle, Syran, Dropout).

Ensbling cors:

“Resiving a call fromthe c-hlperi key. When | dovloaded theapp 1 e

informaton then 1 forgot about i uni e helpercalled e 8 week e, | got

motiated.  committd” (ntervenion. Mol Lebanar).

“Tknow many usersbecnuse they recived the “mood input” nifiaton were more

inclined t adher,and e the app” c-helper 2)

> *Syrians cspecolly prefene the WhotsApp eminders o the hat reinders. We then
ealzed hat most prtipants that did notanswer g the app, becauss they couldn't

log in anymore™ (c-helper 2).

e basic
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log-

likelihood-

likelihood e el ratio OB
Modell 1 -2083.4 184 4338.81 4237.4 4370.81 1906.04 -
Modell 2 -1903.98 151 4157.35 3951.37 4222.35 1547.2 0.808
Modell 3 -1821.56 118 4169.89 3859.35 4267.89 1382.36 0.82
Modell 4 -1777.28 85 4258.72 3843.6 4389.72 1293.8 0.816
Modell 5 -1736.29 52 4354.13 3834.44 4518.13 1211.83 0.953

Selected model in bold.
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Sustainabilty:

- “My fecling s thot i terms of oluntcsring postions, s quite diffclt nd could lead o
more bumouts. I coukd work fthe posiion s more of aniteraship fo pychalogy
stdents” (chelper).

I beter o publsh i by  govermmentalinstituton o that it ca be something offic
(Syrin stakcholder)

> “The bigaest chalenge i 0 spreod avarsness and help people understand menial heslh
more. Onee w achice his step. evrything s bosome csic” (Syrin oureach
voluncen)
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Variable Statistics

Age, n (%) X (7) =988, p =20,
V=021

20-24 5(2.3) 3(22) 2(25)

25-29 90 (41.7) 61 (44.5) 29 (36.7)

30-34 61(28.2) 42 (307) 19 (24.1)

35-39 28 (13.0) 12 (8.8) 16 (20.3)

40-44 19 (8.8) 13 (9.5) 6(7.6)

45-49 7(3.2) 3(22) 4 (5.1)

50-54 1(0.5) 0(0.0) 1(13)

55-59 5(2.3) 3(22) 2(25)

Gender, n (%) 2(1) =002, p= 84,
V=003

Female 191 (88.4) 122 (89.1) 69 (87.3)

Male 25 (11.6) 15 (10.9) 10 (12.7)

Country of Training, n (%) 2(1) =002, p = 89,
V=0.02

Germany 156 (72.2) 98 (71.5) 58 (73.4) ‘

Switzerland 60 (27.8) 39 (285) 21 (26.6)

Background in, n (%) ‘

Psychology 197 (94.9) 130 (94.9) 67 (84.8) 2(1) =5.15, p <05,
V=017
Medicine 6(22) 3(22) 3(38) p=067% V=005

Therapeutic Orientation, n (%) ‘

Cognitive/cognitive-behavioural 145 (67.1) 100 (73.0) 45 (57.0) (1) =5.13, p <05,
V=016

Psychodynamic/ 35(16.2) 18 (13.1) 17 (21.5) 1) =201, p=.16,

psychoanalysis V=011

Systemic 27 (6.9) 14(4.4) 13 (11.4) Zl(l) =1.26, p = .26,
V=0.09

Humanistic 9(2.3) 5(2.2) 4(2.5) p=073% V=003

Other 22(10.2) 13 (9.5) 9 (11.4) 2(1) =004, p=83
V=0.03

“Fischer Exact Test if group size smaller than 5.
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Effect
size
Acceptance | 12.64 (424" | 1347 (380)" | d=020°

c

~0.14-055

P-value

7=025° | -016-065 | 0233
Interest n=36(50.0%) | n=26(433%) OR=076 038-152 | 0.445
Installation | 7 =12 (16.7%) 2 (200%) | OR=1.13 | 047-2.73 | 0777

Cl, confidence interval; OR, odds ratio.
*Mean (and standard deviation) of behavioral intention

"Mean difference between G and CG based on observed data.
“Unstandardized group difference between |G and CG based on SEM.
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Sex Female 67%
Male 32%

Age 25-39 27%
40-55 56%
55-64 15%

Education Medical doctor 57%
Psychologist/ 42%
psychotherapist

Professional activity Outpatient clinic 59%
Hospital/psychiatric ward + = 21%
Outpatient clinic
Hospital/psychiatric ward 3%
Private practice 14%
General hospital + 1%
Outpatient clinic

7 ‘Workplace City > 250 000 69%

City 50 000 - 250 000 25%
City <50 000 5%

Type of psychotherapy used by Cognitive- 29%

psychotherapists (n=62) behavioral therapy
Integrative/holistic therapy 26%
Interpersonal therapy 24%
Psychodynamic therapy 13%
Humanistic therapy 8%
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