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“An ounce of prevention  

is worth a pound of cure.” 

Benjamin Franklin1 

  

                                           
1Franklin, Benjamin (1736, February 4), Protection of Towns from Fire, The Pennsylvania Gazette. 
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Abstract 

A growing body of research has demonstrated that digital health interventions 

(DHIs) effectively prevent mental disorders. This dissertation focuses on relevant 

challenges to DHIs for preventing mental disorders including: limited evidence 

on the cost-effectiveness, a need for validated measures in implementation 

science, and limited evidence on DHI implementation in routine care. The 

economic evaluation in Study 1 demonstrated that a universal digital stress 

management intervention for employers had a 56% probability of being cost-

effective at a societal willingness-to-pay (WTP) of €0 per symptom-free person 

gained and a 55% probability per quality-adjusted life years (QALYs) gained, 

compared to the control group. From an employer’s perspective, the DHI had a 

high probability of a positive return on investment at 78%. In Study 2, the guided 

DHI to reduce harmful alcohol drinking among employees had a 55% (54%) 

probability of being the most efficient strategy at a societal willingness-to-pay of 

€0 per responder (QALY) gained, compared to the unguided DHI and the control 

condition. The guided DHI was also superior from an employer’s point of view, 

with a higher probability of a positive return on investment (81%) than the 

unguided DHI (58%). The findings of Study 3 indicated an acceptable to good 

internal consistency (0.79 ≤ Cronbach‘s α ≤ 0.85) of the German version of the 

Normalization MeAsure Development (G-NoMAD), an instrument derived from 

Normalization Process Theory. In the confirmatory factor analysis, the best model 

fit was yielded in the four-factor and hierarchical models (each CFI = 0.97, TLI = 

0.96, SRMR = 0.08, RMSEA = 0.10). In Study 4, the design of a national 

implementation study was developed to evaluate the implementation of two DHIs 

to prevent depression among farmers, foresters, and gardeners on various 

individual and organizational levels within a mixed-method approach. Study 5 
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evaluated participants’ experiences regarding the acceptance of and satisfaction 

with guided DHIs in an agricultural setting. The results emphasized the 

importance of the eCoach guidance and the distinctive intervention 

characteristics, including anonymity, flexibility, and location independence. 

Participants also reported different needs concerning intervention content and use, 

indicating the potential benefit of personalization. In Study 6, determinants 

influencing the implementation of two DHIs to prevent depression among farmers 

and individuals in related occupations were investigated from the perspective of 

healthcare workers and intervention implementers. The DHIs seemed to be 

broadly accepted by employees. Identified barriers were related to the needs of 

the target group, available resources at the insurance company, employees’ access 

to knowledge and information, and self-efficacy among healthcare workers, 

which should be addressed in future implementation strategies. This dissertation 

shows that DHIs for stress management and reducing alcohol consumption in 

employees appear to be cost-effective from a societal perspective while also being 

favorable to employers. For German implementation settings, the G-NoMAD 

provides a promising tool to assess implementation outcomes among the 

individuals involved. To improve the implementation of DHIs in preventing 

depression among high-risk occupational groups such as farmers, this research 

highlights the importance of personalizing interventions, increasing mental health 

awareness in the target population, and strengthening the exchange of knowledge 

and experiences among healthcare workers.  
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1. Introduction  

1.1 Mental Disorders 

Mental disorders are considered to be “the core health challenge of the 21st 

century” (1). In the European Union, 164.8 million people (38%) suffer from 

mental disorders each year, with anxiety disorders (14%), insomnia (7%), major 

depression (7%), somatoform disorders (6%), and alcohol and drug dependence 

(>4%) being the most prevalent (1). The quality of life of people suffering from 

mental disorders as well as their relatives is often considerably impaired (2–4). 

This also extends into other aspects of the affected individual’s life, impacting 

education, work activities, relationships, and physical illnesses (5). Beyond that, 

mental disorders contribute to substantial economic costs. The global cost of 

mental disorders was estimated at US$ 2.5 trillion in 2010, with costs estimated 

to rise to US$ 6.0 trillion by 2030 (6). Of the total costs, about two-thirds are 

indirect costs, such as productivity loss due to absenteeism and presenteeism (i.e., 

decreased efficiency while at work). The rest are direct costs resulting from the 

utilization of healthcare services. In Germany, mental disorders represent the 

second most common reason for days absent from work, accounting for 20% of 

the total days absent and causing 45 working days lost per year (7).  

1.2 Treatment Gap 

Due to major advances in the treatment of mental disorders over the past few 

decades, there are evidence-based interventions, including psychotherapy and 

pharmacologic therapy (8,9). Despite these promising developments, the majority 

of individuals that require mental health services remain untreated (10). In 

Germany, only 25 - 30% of those affected by mental disorders receive any kind 

of treatment, and only 10 - 15% obtain psychotherapeutic treatment (11). Even 
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when treatment is accessed, it is often severely delayed. Based on patients’ self-

reports, the time between symptom onset and disorder diagnosis takes an average 

of 6 years for anxiety disorders and 7 years for mood disorders (12). The reasons 

for this are manifold. In Germany, waiting times for psychotherapy, an established 

treatment for many mental disorders, are, on average, five months, and outside 

conurbations, five to six months (13). Since the beginning of the Covid-19 

pandemic, waiting times for psychotherapy have increased further (14). In 

addition to structural difficulties, attitudinal barriers such as the stigmatization of 

mental disorders, the desire to solve the problem by oneself, and the low perceived 

need inhibit patients from seeking help for mental disorders (15,16). These 

challenges contribute to a large treatment gap for mental disorders (17).  

1.3 Prevention of Mental Disorders 

In addition to improved care and treatment, the prevention of mental disorders is 

becoming increasingly important to reduce the number of new cases of mental 

disorders (18). Prevention includes all measures that specifically prevent damage 

to mental health, make mental disorders less likely, or delay their occurrence (19). 

Prevention is to be distinguished from health promotion, which focuses on 

stabilization and improving well-being. There are different types of prevention 

depending on the timing of prevention. The first focuses on early prevention, 

which includes measures directed at healthy individuals who have not yet been 

diagnosed with any symptoms of the disorders; this approach thus aims to prevent 

new cases (“primary prevention”). The second type targets groups of individuals 

at increased risk or with subclinical symptoms intended, aiming to detect the 

progression of the disorder at an early stage and to prevent the progression and 

manifestation of the disorder through intervention (“secondary prevention”). The 

third type targets groups of individuals who are already ill to avoid relapses and 
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concomitant disorders, as well as to counteract exacerbation or chronicity, and to 

restore quality of life as much as possible (“tertiary prevention”). Regarding the 

target group, preventive interventions can focus on reaching the entire population 

regardless of the risk (“universal prevention”). Alternatively, they can target 

specific subgroups of people that show risk factors for developing a disease 

(“selective prevention”) or individuals with subclinical symptoms (“indicated 

prevention”). As previous meta-analytic findings have shown, universal, 

selective, and indicated preventive measures can effectively reduce symptoms of 

mental disorders with small to moderate effect sizes (20,21). In terms of approach, 

individually oriented prevention takes into consideration the individual, his or her 

characteristics, and behavior (19). Environmentally-oriented prevention also 

exists, which focuses on improving external conditions, including the physical, 

ecological, social, and cultural environment, to minimize the probability of 

objective stress occurring. 

For the provision of prevention services in Germany, the “Leitfaden Prävention” 

(Prevention Guidelines) (22) defines fields of action and criteria for the services 

supported by the health insurance funds in prevention and health promotion. This 

guideline forms the basis for the promotion or subsidization of measures that 

support insured persons in counteracting disease risks as early as possible and 

includes health promotion and prevention services in diverse environments, 

including schools, universities, communities, and the workplace. Priority areas of 

action for individual prevention focus on risk factors for numerous mental and 

physical illnesses, including physical activity, nutrition, stress management, and 

substance abuse. In order to determine areas of action with a focus on individual 

behaviors in primary prevention, available data sources were evaluated to 

determine the frequency, medical relevance, and economic significance of certain 
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diseases with particular epidemiological significance. For example, stress is 

associated with a higher risk for depression (23), sleeping problems (24), and 

numerous physical illnesses such as cardiovascular diseases and stroke (25–27). 

Similarly, alcohol and drug abuse has a direct impact on mental disorders (28), 

cardiovascular diseases (28,29), stroke (30), and other physical diseases (28). 

Therefore, the priority areas of action for individual behavioral primary 

prevention also focus on these risk factors (22). 

1.4 Digital Health Interventions (DHIs)  

1.4.1 Advantages  

Digital health interventions (DHIs) represent a promising opportunity to improve 

mental healthcare and prevent the onset of mental disorders by potentially helping 

to overcome barriers currently present in traditional services (i.e., face-to-face 

interventions). The advantages of DHIs include the ability to access them 

independently of time and location, which allows for flexible use of DHIs (31). 

Primary advantages of DHIs also include low costs (32) and high scalability (33), 

enabling these self-help interventions to be delivered to a large number of people 

in need. Low-threshold access to DHIs can help individuals who would not 

otherwise seek traditional services because of low perceived need, desire to 

manage the problem themselves, and fear of stigmatization (34). DHIs can be 

accessed anonymously when needed, which can be particularly relevant for those 

affected by mental health issues (35). DHIs likewise allow many people to be self-

directed in dealing with mental health problems autonomously (36), which may 

enhance participants’ self-efficacy (37). 
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1.4.2 Types  

There is a wide range of psychological interventions for the prevention and 

treatment of mental disorders that use the internet or digital components. DHIs 

are defined as services delivered via digital technologies (e.g., smartphones, 

websites, text messaging) (33) and aim to modify behavioral, cognitive, and 

emotional processes associated with the development and maintenance of mental 

health problems (31). In chat, phone, or video therapy, technology is used to 

conduct a consultation between the clinician and participant synchronously (38). 

These interventions are delivered remotely but with another individual (e.g., a 

clinician) and can be personalized depending on the individual needs and 

preferences of the participant (39). Furthermore, a DHI can be delivered via an 

online platform typically comprising texts, interactive elements (e.g., audio and 

video clips), exercises, testimonials, and diaries (31). The plethora of formats, 

methods, and technological solutions to psychological distress has also produced 

a multiplicity of terms, such as online, internet-delivered, or web-based 

interventions, telepsychiatry, and teletherapy (40).  

In instances wherein the DHI is delivered via an online platform, the degree of 

therapeutic support varies. In self-help interventions (also referred to as “stand-

alone” or “unguided” interventions), the participant works independently through 

a standardized psychological treatment protocol (32). In guided interventions, a 

psychologist, psychotherapist, or other health worker provides feedback on the 

tasks on a regular basis in the context of synchronous (e.g., via chat or phone) or 

asynchronous communication (e.g., by e-mail) (31). The intensity of the guidance 

varies, from short, relatively standardized feedback focused on working with the 

self-help program and answering questions (adherence-focused guidance) to more 

intensive guidance regarding the time and content provided, with detailed and 
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individualized answers (39). In addition, there are blended concepts, which 

consist of both usual on-site and digital elements such as self-help interventions, 

apps, or contact via e-mail, phone, or video (41). In blended approaches, digital 

components are often used before (e.g., to bridge waiting times) or afterward (e.g., 

follow-up or relapse prevention) an on-site intervention (39). When used in 

parallel, the focus can be on both the face-to-face sessions and the digital 

components. The other complementary format is usually used to prepare, 

consolidate, or repeat the content. This dissertation focuses mainly on guided and 

unguided DHIs, which are provided via an online platform and have been most 

frequently investigated in previous research.  

1.4.3 Efficacy and Effectiveness of Preventive DHIs 

A large body of research indicates that DHIs are efficacious for the prevention of 

mental disorders. In an individual participant data meta-analysis (IPD-MA) 

consisting of 7 studies and 2,186 participants, DHIs were found to be effective in 

reducing subthreshold depression at 6-12 weeks post-treatment (Hedges’ g = 0.39, 

95% CI: 0.25-0.53), at 3 - 6 months follow-up (g = 0.30, 95% CI: 0.15 - 0.45) and 

at 12 months follow-up (g = 0.27, 95% CI: 0.07 - 0.47), compared to the control 

groups (42). In addition, the IPD-MA reported a significant 28% reduction in the 

risk of developing a depressive disorder within one year of the DHI compared to 

the control group (hazard ratio = 0.72, 95% CI: 0.58 - 0.89). No difference was 

found between guided and unguided interventions (p = 0.057). A meta-analysis 

by Deady et al. (43) also showed significant improvements in anxiety symptom 

severity at 3 - 13 weeks post-treatment of DHIs compared to the control groups 

(standardized mean differences [SMD] = 0.31, 95% CI: 0.10 - 0.52), which 

remained stable at long-term follow-up (SMD = 0.24, 95% CI: 0.09 - 0.32). 

Another systematic review and meta-analysis (N = 20 studies) examined the 
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efficacy of DHIs for eating disorder symptoms and risk factors (44). DHIs 

significantly reduced body dissatisfaction (d = 0.28, 95% CI: 0.15 - 0.41), concern 

about shape and weight (d = 0.42, 95% CI: 0.13 - 0.71), internalization of the thin 

ideal (d = 0.36, 95% CI: 0.07 - 0.65), dietary restriction (d = 0.36, 95% CI: 0.23 - 

0.49), bulimic symptoms (d = 0.31, 95% CI: 0.20 - 0.41), striving for thinness 

(d = 0.47, 95% CI: 0.33 - 0.60), purging frequency (d = 0.30, 95% CI 0.02 - 0.57), 

and negative affect (d = 0.32, 95% CI: 0.12 - 0.52), compared to control 

conditions. Similarly, the effects of the DHIs on risk factors for mental disorders, 

including stress and harmful alcohol consumption, have been studied in 

systematic reviews and meta-analyses. Meta-analytic evidence (N = 23 studies 

and N = 4,226 participants) showed that DHIs can effectively reduce stress post-

treatment (Cohen’s d = 0.43, 95% CI: 0.31 - 0.51), with guided DHIs (d = 0.64, 

95% CI: 0.50 - 0.79) being more effective than unguided interventions (d = 0.33, 

95% CI: 0.20 - 0.46) (45). In another meta-analysis, the authors concluded that 

unguided DHIs may also have small effects on stress, depression, and anxiety in 

students (46). Furthermore, low-intensity DHIs have been proven to be effective 

in reducing alcohol abuse. A meta-analysis by Riper et al. (47) with 16 included 

studies (N = 5,612 participants) demonstrated that DHIs are effective in reducing 

weekly consumption of standard units of alcohol (SUAs) in adults with 

problematic alcohol use (-5.02 SUAs, 95% CI: -7.57 to -2.48), with guided DHIs 

appearing to achieve better results than unguided DHIs (-6.78 SUAs, 95% CI: -

12.11 to -1.45). Despite a small effect size on the reduction of alcohol 

consumption in favor of the intervention groups (g = 0.20, 95% CI: 0.13 - 0.27), 

the authors concluded that from a public health perspective, this might justify the 

large-scale and cost-effective implementation of DHIs for alcohol abuse in adults.  
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In previous research, the effectiveness of DHIs for preventing mental disorders 

has also been studied under routine conditions. A systematic review and meta-

analysis of randomized controlled trials (RCTs) (N = 21 studies and N = 10,134 

participants) examining the effectiveness of DHIs for depression prevention 

revealed a small effect for the reduction of depressive symptoms (SMD = -0.26, 

95% CI: -0.36 to -0.16) (48). Additional RCTs on DHIs for anxiety symptoms 

and stress confirmed the effects found in efficacy research (49–51). However, a 

common problem with the use of DHIs is low intervention adherence (52). 

Adherence is defined as the extent to which a person’s behavior meets the 

recommendations and guidelines of a healthcare provider (53); low adherence has 

the potential to reduce the effectiveness of DHIs in routine care (54).  

1.4.4 Cost-Effectiveness of Preventive DHIs 

Health-economic analyses help to assess interventions’ profitability and serve as 

a decision-making aid upon which resources can be allocated according to their 

scarce availability in the healthcare system (55). The cost-effectiveness of DHIs 

is often emphasized. Despite high initial costs for their development, the low costs 

of deploying DHIs to additional users can lead to lower overall spending due to 

economies of scale (56). In addition, the demonstrated effectiveness and the low 

time investment by the involved health professionals suggest that DHIs are highly 

cost-effective compared with no treatment or with conventional face-to-face 

interventions for well-established health concerns. However, this has received 

little research attention thus far, especially in relation to the prevention of mental 

disorders (57). To date, evidence of the economic benefits of DHIs has been 

examined for the prevention of depression (58) and anxiety (57), suggesting that 

DHIs are both cost-saving (i.e., the financial benefits exceed the intervention costs 

and thus, the return on investment is positive) and cost-effective (i.e., the health 
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effects gained present satisfactory value for the money invested). The following 

section presents the current state of cost-effectiveness research related to DHIs in 

stress management as well as alcohol use reduction, both of which are risk factors 

for the development of mental disorders. 

As stress is often associated with work-related factors, such as high work 

demands, little control, and lack of support from colleagues and superiors (59), 

stress management interventions in the work context may be pivotal for mental 

health support. The first studies evaluated the cost-effectiveness of DHIs for stress 

management within an indicated prevention approach, yielding good value for 

money from both an employer’s and a societal perspective (60,61). A universal 

prevention approach is particularly desirable in the workplace because a DHI can 

be provided to more individuals without costly screening (62,63). To the best of 

the author’s knowledge, the cost-effectiveness of a universal DHI in the working 

population has not yet been examined.  

In addition to stress, alcohol consumption is a major public health concern. A 

recent systematic review of DHIs in substance use disorders revealed promising 

results indicating that DHIs offer a high likelihood of cost-effectiveness from both 

a public health and societal perspective (64). Another study compared unguided 

and guided DHIs for problematic alcohol drinking in a substance abuse center and 

found a higher likelihood of guided DHIs being more cost-effective than unguided 

DHIs (65). Costs attributable to alcohol consumption include public health costs 

but also costs due to reduced job performance, early retirement, sick leave, and 

involuntary unemployment (66). Therefore, alcohol interventions directed at 

employees might benefit the employee, the employer, and society. However, little 
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is known about comparing guided and unguided DHIs for problematic alcohol 

drinking from a health-economic perspective in an occupational setting.  

1.5 Beyond (Cost-)Effectiveness: Implementation Science  

As with many other innovations, evidence of effectiveness for DHIs does not 

guarantee their uptake into routine care. Previous studies showed that clinical 

research evidence takes between 17 to 20 years to be translated into practice 

(67,68). Moreover, less than 50% of clinical innovations make it into general use 

(67), reducing society’s return on investment in health research (69). In addition 

to the evaluation of efficacy and effectiveness, implementation science has gained 

importance in recent decades. Efficacy research focuses on internal validity by 

reducing external influences to investigate the effect of interest. Effectiveness 

research prioritizes research conditions similar to those in which the innovation is 

typically used. The hypothesis of implementation trial designs fundamentally 

differs from those in efficacy or effectiveness studies, wherein the focus is on 

investigating intervention effects. Implementation science aims to identify 

barriers and facilitators to innovation uptake across multiple contexts and to 

develop appropriate implementation strategies that can be used to improve uptake 

(69,70). In addition to the user or patient level, other levels are often included in 

implementation science, such as the provider, organization, institution, clinic, 

community, and policy context (71). The so-called “biomedical research pipeline” 

according to Bauer & Kirchner (69) describes these research steps and is 

illustrated in Figure 1. 
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Figure 1. The biomedical research pipeline according to Bauer & Kirchner (69).  

1.5.1 Implementation Theories, Models, and Frameworks  

A coherent theoretical underpinning helps to understand and explain the success 

or failure of implementing evidence-based practice (EBP). Furthermore, it helps 

to identify factors that influence implementation and develop better strategies for 

more successful implementation (72). Nilsen (72) differentiates five categories of 

theories, models, and frameworks (TMFs) in implementation science. Process 

models, such as the Knowledge-to-Action Model (73), specify stages in the 

process of translating research into practice to describe and guide the translation 

process. Determinant frameworks specify types of determinants influencing 

implementation outcomes and help to understand and explain the implementation. 

An example of this is the Consolidated Framework for Implementation Research 

(CFIR) (71), which assesses implementation across five major domains and 

various constructs (i.e., determinants), including intervention characteristics (e.g., 

“evidence strength and quality”, “relative advantage”), outer setting (e.g., “patient 

needs and resources”, “external policy and incentives”), inner setting (e.g., 

“leadership engagement”, “available resources”, “compatibility”), characteristics 

of the individual (e.g., “knowledge and beliefs about the intervention”, “self-

efficacy”), and implementation process (e.g., “planning”, “engaging”). Similarly, 

classic (change) theories that originate from fields outside of implementation 

science can be used to understand and explain aspects of implementation (72). An 

example of this is the Theory of Diffusion (74), which emphasizes the relevance 
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of intermediary actors (e.g., change agents, gatekeepers) for successful 

implementation and is one of the most influential theories in the field of 

knowledge utilization. Developed by implementation researchers, 

implementation theories help to understand and explain important aspects of 

implementation (72). This includes the Normalization Process Theory (NPT) (75–

77), which posits that practices are “normalized” into social contexts because 

people work on an individual and collective level to realize them (78). NPT 

identifies four mechanisms of integration (i.e., normalization) of complex 

interventions into practice and explains the relationships among them. The 

mechanisms include: “coherence” as making sense of the innovation to its users, 

“cognitive participation” as involving or engaging of participants, “collective 

action” as the enactment of the intervention by its users, and “reflective 

monitoring” as the process of users understanding the implications of an 

intervention (79). In addition, evaluation frameworks define aspects of 

implementation that can be assessed to determine the success of implementation 

(72). In the RE-AIM framework (80), for example, the implementation success is 

evaluated along five dimensions: “reach” (i.e., the proportion of participants in 

comparison to the target population), “effectiveness” (i.e., success rate when the 

intervention is delivered according to the guideline), “adoption” (i.e., the 

proportion of facilities or organizations that plan to adopt the intervention), 

“implementation” (i.e., the degree to which the intervention is implemented as 

intended), and “maintenance” (i.e., the extent to which an intervention is 

maintained over time).  

In subdividing TMFs, Nilsen (72) emphasizes noting the overlap between some 

categories. Determinant frameworks, classical theories, and implementation 

theories, for example, serve as guides for implementing practices because they 
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identify potential barriers to implementation and can equally be used to evaluate 

the implementation. According to Nilsen, different theoretical approaches can 

also be combined to obtain not only a partial but a more comprehensive 

understanding of the implementation.  

1.5.2 Validated Instruments and the NoMAD  

Pragmatic tools help to facilitate the implementation of evidence-based 

interventions and increase the understanding of the underlying mechanisms (81). 

However, existing measures of implementation outcomes have often not been 

systematically developed and validated. A systematic review by the Society for 

Implementation Research Collaboration (SIRC) has shown that most existing 

instruments lack information on psychometric properties and evidence on 

psychometric quality (82). Psychometric strength is critical to identifying which 

implementation strategies work best for which organizations and under what 

conditions. Widely used and well-validated questionnaires in implementation 

science include, among others, the Evidence-Based Practice Attitude Scale 

(EBPAS-36) (83), which measures positive and ambivalent attitudes towards 

evidence-based practices (EBPs), as well as the Implementation Leadership Scale 

(ILS), which assesses leadership behaviors that affect the implementation of EBP 

(84). A systematic review (85) also identified the German language questionnaires 

measuring implementation constructs. The findings revealed missing information 

on the validity and only adequate reliability of existing questionnaires. The 

authors concluded that most instruments need further refinement, item 

development, and retesting.   

The Normalization MeAsure Development (NoMAD) questionnaire (79) is an 

instrument based on the NPT (75–77), a vigorously developed and thoroughly 
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tested theory, which helps to understand the implementation process of 

innovations in routine care. The original NoMAD questionnaire in English was 

developed through an iterative process consisting of item generation, consensus 

methods, interviews, and item scoring, piloted at multiple sites, and then 

psychometrically tested (77,86). The finalized NoMAD instrument consists of 23 

items. The questionnaire demonstrated good validity and internal consistency 

(0.65 ≤ Cronbach’s alpha ≥ 0.81) for assessing the degree of normalization of 

innovation among healthcare professionals or other involved individuals (79). The 

confirmatory factor analysis showed an acceptable model fit (CFI = 0.95, TLI = 

0.93, RMSEA = 0.08, SRMR= 0.03). The NoMAD questionnaire has also been 

translated and validated in other languages, including Chinese, Dutch, Swedish, 

and Brazilian Portuguese while maintaining psychometric properties (87–90). A 

validated German version of the NoMAD (G-NoMAD) questionnaire has not yet 

been available.  

1.6 Implementation of DHIs to Prevent Mental Disorders 

To realize the full potential of DHIs for preventing mental disorders in routine 

care, it is critical to examine the implementation of DHIs in this setting. Evidence 

on implementing DHIs is needed to learn how these interventions can successfully 

be integrated into a healthcare system. In order for new technologies to be used 

on a broader scale, it is essential to understand the procedures surrounding 

healthcare professionals and related policies. To date, research on the 

implementation of digital mental health interventions is limited (91,92). The 

results of a recent scoping review by Ellis et al. (91) on the implementation of 

DHIs for depression and anxiety revealed insufficient methodological standards 

in many of the included studies. Less than half of the included studies used TMFs 

to evaluate and guide implementation. The authors concluded that further 
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implementation research with a solid theoretical foundation is needed to better 

understand the implementation of DHIs for mental disorders in everyday 

practices. To date, few studies have examined the implementation of DHIs to 

prevent mental disorders (93–96). 

Among users, adherence and engagement have emerged as growing concerns in 

the implementation of digital mental health interventions in clinical settings. The 

advantage of quick and easy access to DHIs is countered by concerns surrounding 

the ease of dropping out, especially in the case of unguided interventions (97). 

Based on a scoping review of user engagement in DHIs treating depression, 

intervention completion varied between 14.4% and 93.0% (52). In Gilbody et al. 

(98), the authors concluded that the low effectiveness of DHIs was not caused by 

low efficacy but by low adherence. Baumel et al. (99) investigated user 

engagement of DHIs and found that the usage rate in trial settings was four times 

higher compared to real-world settings of the same intervention. This indicates an 

enormous impact of the research settings on user engagement in unguided DHIs 

and, consequently, affects the generalizability of the results.  

Reasons for low adherence are diverse. Previous research in the digital treatment 

of mental disorders indicates that adherence can be affected by intervention 

characteristics (100), disorder severity (101), high workload (100), personal 

circumstances, and time constraints (101,102). Less is known about participants’ 

experiences with DHIs for the prevention of mental disorders. Findings on digital 

prevention of depression in the workplace identified personal (e.g., lack of time, 

the belief that depression cannot be prevented) as well as program-level factors 

(e.g., large text amounts, functionality issues, insufficient help for severe 

symptoms) as barriers to intervention use (103).  
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In addition to intervention adherence, a scoping review by Drozd et al. (92) on 

implementing DHIs for depression treatment identified other key factors such as 

the recruitment of end users, qualification, training, and supervision of healthcare 

professionals. To date, aspects surrounding organizational and leadership factors 

have been neglected according to the authors. Factors associated with the success 

and failure of DHIs have been investigated in a systematic review by Granja et al. 

(104). While “quality of healthcare” was most frequently reported as contributing 

to the success of DHI implementation, “cost” was most frequently identified as 

contributing to DHI failure. Furthermore, workflow (e.g., the way people engage 

with their work and other people and their communication ways) appeared to be 

the most relevant factor for the outcome of DHIs across all settings. From the 

perspective of healthcare professionals, factors that hindered the success of DHIs 

include, among others, high workload, workflow disruption, a lack of alignment 

with clinical processes, and undefined and changing roles. The fit of DHIs within 

current organizational workflows was also identified as a critical factor for DHI 

success or failure in the systematic review by Ross et al. (105).  

Project “With Us in Balance” 

The potential of DHIs is examined in the German project “With Us in Balance”, 

a nationwide depression prevention program of the Social Insurance for 

Agriculture, Forestry and Horticulture (SVLFG). Farmers and individuals in 

related occupations are exposed to many risk factors for depression, including 

pesticide exposure (106–108), drought and bad weather conditions (108), stress 

(107), poor physical health (108), additional jobs off the farm (107), and financial 

concerns (109). While farming is associated with an increased risk of developing 

depression and other mental health issues (110–112), this occupational group 
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appears less likely to seek help and use mental healthcare services than non-

farmers (113,114). In addition, farmers often live in rural areas where access to 

mental healthcare is limited (115) and associated with long waiting times for 

traditional face-to-face psychotherapy (116). To prevent depression in this 

occupational group, new avenues of delivering mental healthcare need to be 

explored that address these challenges. Thus, the SVLFG offers its insured 

members two digital health interventions, a tailored guided internet-based 

intervention (IBI) program and personalized tele-based coaching (TC) provided 

by external service companies. The newly implemented digital interventions are 

provided free of charge as an extension to existing group preventive services 

delivered on-site. The SVLFG, as the implementing organization, advertises 

preventive health services through public relation activities as well as through 

consultations conducted on-site and via phone by healthcare workers. Call center 

agents conduct the registration process for the DHIs. 

The guided IBI program consisting of trainings addressing different risk factors 

for depression has been shown to be effective in numerous RCTs (61,117–130). 

For the project “With Us in Balance”, all IBIs were adapted to the agricultural 

target group with regard to content and graphics. Initial results from the project 

are promising, with small to moderate effect sizes on the reduction of depressive 

symptoms at 6-month follow-up in the guided IBI program (d = −0.35, 95% CI: 

−0.57 to −0.14) compared to treatment-as-usual (TAU) (131,132). However, no 

long-term effects for the IBIs were identified at the 12-month follow-up, possibly 

due to the reported low adherence (131). The effectiveness of the TC on the 

reduction of depressive symptoms was demonstrated at 6-month post-treatment 

with a small to medium effect (d = −0.39, 95% CI: −0.64 to −0.15) in comparison 

to the control group (132). However, little has been known about the routine care 
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use and implementation of digital interventions to prevent depression in high-risk 

occupational groups such as farmers, forest owners, and gardeners. 

2. Aims of the Studies 

The first aim of this dissertation was to contribute to the evidence for the cost-

effectiveness of DHIs for the prevention of mental disorders. Therefore, the cost-

effectiveness, cost-utility, and cost-benefit of an unguided DHI for stress 

management and (un-)guided DHIs to reduce problematic alcohol in employees 

were evaluated in Studies 1 and 2 compared with a waiting-list control (WLC) 

condition with a 6-month timeframe. The successful implementation of evidence-

based interventions in routine care is critical to realize their full potential. The 

second goal of this dissertation was to fulfill the need for validated (German) 

measures in implementation science. Therefore, the NoMAD questionnaire, 

which helps to understand the implementation process of healthcare interventions 

in routine care, was translated into German, piloted, and validated in Study 3. The 

third aim of this dissertation focused on the limited evidence on implementing 

DHIs to prevent mental disorders in routine care. A study design was developed 

in Study 4 to evaluate the nationwide implementation of internet- and tele-based 

interventions (ImplementIT) to prevent depression among high-risk occupational 

groups such as farmers, forest owners, and gardeners on various individual and 

organizational levels. The focus of Study 5 was on the experiences of farmers and 

related professionals using a tailored, guided DHIs program for preventing 

depression by focusing on determinants for acceptance of and satisfaction with 

the intervention. Study 6 aimed to identify barriers and facilitating factors to 

implementing DHIs for depression prevention in an agricultural setting from the 

perspective of healthcare workers and implementers of DHIs.  



29 

 

 

3. Methods  

In Studies 1 and 2, cost-utility and cost-benefit analyses were used for the 

economic evaluation of a universal digital stress management intervention and a 

DHI to reduce harmful alcohol drinking in employees. In Study 3, a measurement 

invariance analysis and a confirmatory factor analysis were conducted to validate 

the German version of the NoMAD questionnaire that assesses the degree of 

normalization as an implementation outcome. Studies 4 - 6 are part of the German 

depression prevention program “With Us in Balance” and, thus, are described 

jointly. In Study 4, the study protocol for the mixed methods implementation 

study, “ImplementIT”, was developed. Studies 5 and 6 refer to several research 

questions from “ImplementIT”. The qualitative analysis in Study 5 focused on the 

experiences of participating farmers, forest owners, and gardeners. The mixed-

methods approach in Study 6 evaluated implementation determinants from the 

perspective of healthcare workers and intervention implementers.  

3.1 Studies 1 - 2 

Health economic evaluation methods are used to examine the cost-effectiveness 

of interventions and programs. These compare at least two alternative courses of 

action (e.g., prevention for mental disorders versus no prevention) and consider 

both the costs and health effects of the compared alternatives (55). An analysis in 

which costs are related to a single health effect (e.g., the reduction of symptoms 

or the number of symptom-free people) that might differ between the alternatives 

is typically referred to as “cost-effectiveness analysis” (CEA) (133). Many 

guidelines for economic evaluations, such as those described by the National 

Institute for Health and Care Excellence in the United Kingdom (134), 

recommend using quality-adjusted life-years (QALYs) as an outcome. QALYs 
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capture the effect of the intervention on survival, estimated in life years, as well 

as its effect on quality of life (135). QALYs are particularly useful because they 

provide a generic outcome measure for comparing costs and outcomes across 

interventions. The valuation of health conditions is in line with utility theories, 

and thus, the use of QALYs as an outcome is often referred to as “cost-utility 

analysis” (CUA). In contrast to CEA and CUA, “cost-benefit analysis” (CBA) 

aims to express the consequences and health effects of an intervention (e.g., 

disability days avoided or QALYs gained) in monetary terms, compared to 

intervention costs (133).  

Different costs are included in the health economic evaluation depending on 

which perspective is considered. From a public health perspective, direct medical 

costs and costs of non-medical care services (e.g., transport costs, domestic care, 

informal care) are included (55). From the employer’s point of view, both 

intervention costs and costs due to productivity loss, such as absenteeism and 

presenteeism, are relevant. The societal perspective takes into account all 

described costs incurred and is thus, the most comprehensive perspective.  

In order to be able to compare different alternatives with each other, an 

incremental cost-effectiveness ratio (ICER) is calculated (55). This ratio 

compares the additional costs and effects of alternative A to alternative B. Thus, 

the ICER indicates how high the additional costs are for an additional effect unit 

gained by implementing alternative action A. It also represents the quotient of the 

difference between the average costs and the difference between the average 

effects of alternatives A and B. According to Hoch et al. (136), statistical problems 

with this ratio increasingly arise, among other instances, when interpreting the 

sample uncertainty in the ICER. Confusion arises with ICERs because the ratio is 
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not sufficient to provide distinct treatment recommendations (i.e., a negative 

ICER can represent either a more expensive, less effective intervention or a less 

expensive, more effective treatment). Visualizing the costs and effects using cost-

effectiveness plans across four quadrants can help to graphically represent the 

uncertainty associated with the ICERs (e.g., the northeast quadrant indicates that 

an intervention is more effective and more costly; the southeast quadrant suggests 

that the intervention is more effective and less expensive; the southwest quadrant 

demonstrates that the intervention is less effective and less costly; the northwest 

quadrant indicates that an intervention is less effective and more costly). 

Constructing confidence intervals for cost-effectiveness ratios can also be 

problematic when the uncertainty involves more than one quadrant of the cost-

effectiveness plane and ratios with the same sign, but different interpretations 

cannot be combined. A more recent framework for cost-effectiveness analysis is 

the net-benefit regression framework (NBRF) (137). It has been proposed to solve 

many statistical problems associated with the ICER. The NBRF allows for a cost-

effectiveness analysis to be conducted in a simple regression framework and 

comprises a clear decision rule that the new intervention should be used in practice 

if the net-benefits are positive (136). 

In the economic evaluation in Study 1, a DHI for stress management was 

compared with a waitlist control (WLC) condition. Guided and unguided DHIs to 

reduce problematic alcohol consumption were evaluated in comparison to a WLC 

condition in Study 2. Both studies aimed to perform a CEA and a CUA from a 

societal perspective and a cost-benefit analysis from the employer’s perspective 

within a 6-month timeframe. The DHIs were targeted at the German working 

population and an open recruitment procedure was used (e.g., newspaper articles, 

open-access websites) supported by German health insurance companies. The 
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DHI for stress management (GET.ON Stress) was based on the transactional 

model of stress coping (138), consisted of seven weekly sessions plus one booster 

session, and was offered without guidance. Employees (N = 396) were randomly 

assigned to the DHI for stress management (n = 198) or the WLC group (n = 198) 

in Study 1. The DHI to reduce problematic alcohol consumption (GET.ON Clever 

weniger trinken) based on Cognitive Behavioral Therapy (CBT) included five 

weekly sessions and was provided with or without eCoach guidance. The final 

sample in Study 2 consisted of 432 participants, with 146 randomized to the 

unguided DHI, 142 to the guided DHI, and 144 to the WLC condition.  

Both studies used online surveys to assess health outcomes, quality of life, and 

resource use. In Study 1, symptom-free status was assessed based on the 

Perceived Stress Scale (PSS-10) (139) for the CEA. Symptom-free status was 

defined as a PSS score at the 6-month follow-up that was two standard deviations 

below the baseline mean score of the study population (22.65; SD = 5.63). In 

Study 2, the outcome measure was responder status for the CEA, defined as the 

individual meeting the low-risk guideline for alcohol drinking (≤ 14 for women 

/≤ 21 for men weekly standard units of alcohol consumed) (140). In both studies, 

quality-adjusted life years (QALYs) were used for the CUA, which was measured 

with the Assessment of Quality of Life (AQoL-8D) instrument (141). The AQoL-

8D generates utilities based on the participants’ responses on a scale of 0 (death) 

to 1 (perfect health) using the time trade-off method (142). The Trimbos and 

Institute for Medical Technology Assessment “Treatment Inventory of Costs in 

Patients with psychiatric disorders” questionnaire (TiC-P) questionnaire was used 

in both studies to record data on healthcare utilization, patient and family costs, 

and productivity losses, retrospectively, over a 3-month period (143). 
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In Study 1, the ICER was calculated as the costs per additional symptom-free 

participant or QALY gained, respectively. Cost-effectiveness planes were used to 

represent the uncertainty related to the ICERs graphically. Additionally, the 

NBRF was applied to investigate subgroups in which the DHI is particularly cost-

effective. In Study 2, the net-monetary-benefit (NMB) regression was applied to 

estimate the cost-effectiveness for each of the three study arms. The NMB is based 

on the NBRF and is calculated by subtracting the additional cost from the 

additional effect assessed in euros (136). Cost-effectiveness acceptability curves 

(CEACs) were used in both studies to assess the probability of being the most 

cost-effective alternative compared to the other alternative(s) with varying 

willingness-to-pay (WTP) thresholds, reflecting the amount the society would be 

willing to pay for a health benefit (144). In the cost-benefit analyses, the net-

benefits (NB) (e.g., the amount of money gained after costs are considered) and 

the return-on-investment (ROI) (i.e., percentage of profit per Euros invested) were 

calculated. Costs in the CBA represent the intervention costs, and benefits are 

defined as the difference in productivity costs between the intervention groups 

and the control condition. The sampling error in both studies was handled using 

non-parametric bootstrapping (N = 2,500 simulations) and sensitivity analyses 

were conducted to account for uncertainty.  

3.2 Study 3  

In Study 3, a measurement invariance analysis and a confirmatory factor analysis 

(CFA) were used to investigate the G-NoMAD questionnaire. Data from four 

German research projects in primary care and digital mental healthcare settings 

were combined into a validation data set (N = 539). Two slightly different 

versions of the G-NoMAD existed, independently translated by two research 

groups. Therefore, a measurement invariance analysis, according to Bowen and 
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Masa (145), was conducted to compare the latent scale structures between the 

participant groups of both questionnaire versions. First, a CFA was conducted to 

estimate a baseline model for both groups. Second, the questionnaire was tested 

for various degrees of invariance (configural, metric, scalar, and uniqueness) 

across the two samples. Model parameters (i.e., factor loadings, thresholds, and 

residuals) were progressively constrained across groups to examine to what extent 

the instrument could be interpreted as invariant between groups (146).   

To examine the factor structure of the G-NoMAD, a confirmatory factor analysis 

was conducted using three different models. According to the NPT (76), the 

NoMAD questionnaire consists of four factors (coherence, cognitive 

participation, collective action, and reflexive monitoring), and thus, the four-

factor model was assessed in the CFA. Furthermore, a unidimensional and a 

hierarchical model was used. The latter model indicates that a global NoMAD 

score exists comprising four sub-scores. The Comparative Fit Index (CFI), Tucker 

Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and 

Standardized Root Mean Square Residual (SRMR) were applied to evaluate the 

model fit. As recommended in the literature (147–149), conservative cut-off 

values were used for acceptable fit. Additionally, internal consistency and 

correlations between the four NoMAD factors were assessed. Cronbach’s alpha 

was interpreted as acceptable when 0.7 ≥ α < 0.8, good when 0.8 ≥ α < 0.9, and 

excellent when α ≥ 0.9 (150). A consensus meeting was held to discuss the 

psychometric results and agree on the instructions, items, and scale format of a 

consensus version of the G-NoMAD.   
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3.3 Studies 4 - 6 

The implementation study “ImplementIT” was based on a mixed methods design 

consisting of qualitative interviews, focus groups, reporting data, and quantitative 

surveys. A mixed methods approach is recommended in implementation science 

as it enables a deeper understanding of the implementation process (91). To 

evaluate the implementation of DHIs to prevent depression in farmers and 

individuals in related occupations, different TMFs were applied. The overall 

implementation success was assessed according to the RE-AIM framework (80), 

a frequently used evaluation framework in implementation science to assess the 

impact, quality, and speed of implementation on various individual and 

organizational levels. To understand what factors in the implementation could 

influence relevant outcomes from the perspective of healthcare professionals and 

intervention implementers, the CFIR (71) was used. This framework is helpful as 

it contributes to a deeper understanding of the RE-AIM “implementation” 

dimension. Furthermore, the degree of normalization and the organizational 

readiness for implementing change (151) were assessed. This evaluation design 

allowed for the consideration of several implementation theories, including the 

NPT (152) and the organizational readiness for change theory (153). To assess the 

experiences of participating farmers, forest owners, and gardeners with the DHIs, 

the Unified Theory of Acceptance and Use of Technology (UTAUT) model (154) 

and the evaluation model of patient satisfaction (155) were used for the 

development of the interview guide and the qualitative analysis.  

The introduced IBI program was delivered by an external company, the GET.ON 

institute (www.geton-institut.de). Depending on the psychological-diagnostic 

assessment, one of seven IBIs was selected in an initial phone call with the 

eCoach. The IBIs (“GET.ON Stress”, “GET.ON Mood Enhancer”, “GET.ON 
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Mood Enhancer Diabetes”, “GET.ON Recovery”, “GET.ON Panic”, “GET.ON 

Be smart - Drink less”, “GET.ON Chronic Pain”) addressed different risk factors 

for the incidence of depression and other mental disorders. The IBIs were based 

on the transactional model of stress and coping (138) (“GET.ON Stress”), 

Acceptance and Commitment Therapy (156) (“GET.ON Chronic Pain”), or CBT 

principles (all other IBIs). All IBIs were adapted to the agricultural target group 

with regard to content and graphics. In the active training phase, the participant 

completed the 6 - 8 online modules weekly, consisting of psycho-education, 

exercises, a diary, and interactive elements. The intervention was guided by an 

eCoach and the participant received feedback via e-mail or phone after each 

module. In the maintenance phase, there were monthly interactions with an 

eCoach via e-mail or the phone for up to 12 months.  

Besides the IBI program, personalized tele-based coaching was offered to insured 

members, provided by the external company IVPNetworks 

(www.ivpnetworks.de). The TC entailed an “initial phase” for building a 

therapeutic relationship and defining the target problem, a “working phase” for 

problem solving, and a “stabilizing phase” for sustaining effects. As the name 

implies, the coaching was personalized in terms of the duration and frequency of 

the sessions, which depended on the personal participant’s needs. A maximum of 

850 coaching minutes or a period of 6 months could be carried out, and an optional 

extension of the coaching for another 150 minutes or 3 months was possible. The 

coaching methods used depended on the professional (psychologists and/or 

psychotherapists) and the therapeutic background of the coach (e.g., systemic 

therapy, psychodynamic psychology, hypnotherapy, CBT). 
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The design in Study 4 comprised two groups of participants, a) insured persons at 

the SVLFG with a need for prevention services, and 2) staff participants at the 

GET.ON institute, IVPNetworks, and SVLFG who were involved in the 

implementation process. However, in Study 5, the 22 interview participants were 

recruited from the intervention group (n = 171) of the parallel running 

effectiveness study (157). In this pragmatic RCT, the study team was responsible 

for the enrollment, while in routine care this is done through the SVLFG call 

center. In Study 6, healthcare workers (n = 86) and intervention implementers (n 

= 7) involved in counseling and referral to DHIs or conducting implementation 

activities were included. The employees from the SVLFG were recruited at the 

kick-off events in which the DHIs were introduced. 

In Study 5, the semi-structured interviews were conducted by telephone, 

audiotaped, and transcribed verbatim using the software tool MAXQDA (158). 

The data analysis followed the deductive-inductive content analysis by Mayring 

(159). The main categories were developed deductively based on the UTAUT 

model (154) and the evaluation model of patient satisfaction (155). Codes were 

then developed inductively by paraphrasing, generalizing, and reducing the raw 

data. The preliminary code system was discussed in consensus meetings and 

further developed in feedback loops with clinical psychology and e-health experts. 

Finally, two independent raters coded all 22 interviews based on the code system 

and reached a substantial level of agreement (k = 0.73). 

In Study 6, the CFIR was used to guide data collection, analysis, and 

interpretation. Thirty of 37 CFIR constructs (81.1%) were selected and assessed 

using online surveys, focus groups, and reporting data on dissemination activities. 

The survey comprised open and closed questions from questionnaires in 
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implementation science such as the Organizational Readiness for Implementing 

Change questionnaire (ORIC) (α = 0.88 - 0.92; 12 items) (151), the 

Implementation Leadership Scale (ILS; α = 0.93 - 0.97; 12 items) (84,160), 

adapted items from other CFIR studies (161–167), and the CFIR guide (168). 

Open questions regarding barriers and facilitating factors in the implementation 

were asked in the online surveys for healthcare workers and in the focus groups 

with the implementers whose answers could refer to all CFIR dimensions. The 

quantitative data was analyzed descriptively to assess outcomes across the CFIR 

dimensions. Reported dissemination activities were categorized by two coders 

according to the Cochrane Effective Practice and Organization of Care (EPOC) 

taxonomy (169). Similar to Study 5, the qualitative data were analyzed using a 

deductive-inductive approach. The CFIR was used to derive the main categories, 

and subthemes were identified based on the raw material.  
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Results on the implementation of digital interventions for farmers. Frontiers in 

Digital Health, 4. 

  



41 

 

 

4.1 Article 1   

Authors: Johanna Freund, Filip Smit, Dirk Lehr, Anna-Carlotta Zarski, Matthias 

Berking, Heleen Riper, Burkhardt Funk, David Daniel Ebert, & Claudia Buntrock 

Title: Health-economic evaluation of a universal digital stress management 

intervention for employees alongside a randomized controlled trial 

Journal: Manuscript submitted to Journal of Medical Internet Research 

(currently under review)  

Doi: 10.2196/preprints.48481 

Summary:  

Occupational stress is highly prevalent and associated with a wide range of 

physical and mental disorders. Digital health interventions have been found to be 

effective in reducing stress; however, limited evidence of their economic merits 

is available. This study aimed to perform an economic evaluation of a universal 

digital stress management intervention for employees compared to a WLC group 

with a 6-month timeframe. A sample of 396 employees from the German working 

population was recruited and randomly assigned to the intervention group (n = 

198) or the WLC (n = 198). The unguided digital intervention consisted of seven 

sessions plus one booster session. Self-reported health service use, patient and 

family costs, and productivity costs were used to assess costs from a societal and 

an employer’s perspective. A cost-effectiveness analysis and a cost-utility 

analysis were performed, relating costs to symptom-free status (defined as a PSS-

10 score 2 standard deviations below baseline mean) and QALYs gained, 

respectively. Nonparametric bootstrapping was used to handle sampling errors. 
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From a societal perspective, the digital stress management intervention had a 56% 

probability of being cost-effective per symptom-free person gained and a 55% 

probability per QALYs gained at a willingness-to-pay of €0, compared to the 

waiting list control group. When society is willing to pay €20,000 per QALY 

gained, this probability increased to 80%. From an employer’s perspective, the 

digital intervention had a high probability for a positive return on investment at 

78%. Thus, a universal digital stress management for employees appears to be 

cost-effective societally and provides a favorable return-on-investment for 

employers. 

The manuscript was submitted in April 2023 and is currently under review by the 

Journal of Medical Internet Research (JMIR). JMIR is an international, open-

access, peer-reviewed journal publishing digital medicine and healthcare 

research. The journal aims to advance digital health and innovations in healthcare 

technologies. The published preprint can be reproduced by the author under the 

terms of the Creative Commons Attribution 4.0 license. 

Contribution:  

Johanna Freund was the first author of this article. Burkhardt Funk and Matthias 

Berking obtained funding for the study. David Ebert and Dirk Lehr designed the 

RCT and developed the intervention content with Heleen Riper and Matthias 

Berking. Anna-Carlotta Zarski was responsible for the recruitment of participants, 

and data collection for the RCT. Claudia Buntrock and Johanna Freund accessed 

and verified the data. Claudia Buntrock conducted the analyses. Johanna Freund 

interpreted the data, together with Claudia Buntrock and Filip Smit, and drew 

conclusions from analyses. Johanna Freund drafted the manuscript, supervised by 

Claudia Buntrock, and received feedback from her co-authors.  
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4.2 Article 2   

Authors: Claudia Buntrock, Johanna Freund, Filip Smit, Heleen Riper, Dirk 

Lehr, Leif Boß, Matthias Berking, David Daniel Ebert 

Title: Reducing problematic alcohol use in employees: Economic evaluation of 

guided and unguided web-based interventions alongside a three-arm randomized 

controlled trial 

Journal: Addiction 

Doi: 10.1111/add.15718 

Summary:  

This study aimed to conduct an economic evaluation of guided and unguided 

DHIs to reduce problematic alcohol consumption in employees in comparison to 

a WLC condition. Over the course of 6 months, cost-effectiveness and cost-utility 

analyses were conducted from a societal perspective. Additionally, a cost-benefit 

analysis was performed from the employer’s perspective. An open recruitment 

strategy for the German working population was used. The included employees 

(178 males, 256 females, mean age 47 years) consumed at least 14 (women) or 21 

(men) SUAs per week and scored at least 6 (women) and 8 (men) on the Alcohol 

Use Disorders Identification Test. The DHI consisted of five modules and was 

provided with or without guidance. Participants were assigned to the guided 

intervention (n = 142), the unguided intervention (n = 146), or the WLC (n = 144). 

Online surveys were conducted to assess SUAs, quality of life (AQoL-8D), and 

resource use. Responder status (≤ 14 SUAs for women or ≤ 21 SUAs for men) 

was used as an outcome measure for the CEA and QALYs for the CUA. Net-
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benefit regression was applied to estimate the cost-effectiveness for the three 

study arms. Bootstrapping and sensitivity analyses were performed to account for 

uncertainty. Taking the societal perspective, the guided DHI showed a 55% 

probability (54%) of being cost-effective at a WTP of €0 per responder (QALY) 

gained. The guided DHI showed the highest probability of being cost-effective 

compared to the other conditions. The probability rose to 78% at a willingness-

to-pay of €20,000 per QALY gained. From an employer’s point of view, the 

guided DHI had a higher probability of a positive return on investment (81%) 

compared with the unguided intervention (58%). Taken together, a guided DHI to 

reduce problematic alcohol consumption in employees appears to be both cost-

beneficial and cost-effective. 

The manuscript was submitted in December 2020, accepted in September 2021, 

and published in Addiction in October 2021. Addiction is an open-access and peer- 

reviewed journal on pharmacological and behavioral addictions. The article is 

published under the terms of the Attribution-NonCommercial-NoDerivatives 4.0 

International (CC BY-NC-ND 4.0), which allows for redistribution of the material 

in any medium or format as long as a source is cited. 

Contribution:  

Johanna Freund was the second author of this article. Dirk Lehr, Matthias 

Berking, and David Ebert obtained funding for the study. Claudia Buntrock 

conceptualized the study, supported by Filip Smit. Claudia Buntrock and Johanna 

Freund accessed and verified the data. Claudia Buntrock conducted the analyses. 

Claudia Buntrock and Johanna Freund interpreted the data, together with Filip 

Smit, and concluded from analyses. Johanna Freund and Claudia Buntrock drafted 

the manuscript and received feedback from the co-authors. 
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4.3 Article 3   

Authors: Johanna Freund, Alexandra Piotrowski, Leah Buhrmann, Caroline 

Oehler, Ingrid Titzler, Anna-Lena Netter, Sebastian Potthoff, David Daniel Ebert, 

Tracy Finch, Juliane Köberlein-Neu, Anne Etzelmüller 

Title: Validation of the German Normalization Process Theory Measure G-

NoMAD: Translation, adaptation, and pilot testing 

Journal: Manuscript submitted to Implementation Science Communications 

(under review)  

Doi: 10.21203/rs.3.rs-3078205/v1 

Summary:  

Implementing EBPs in healthcare is a complex undertaking. Understanding and 

improving implementation through implementation theory can help close the gap 

between evidence and practice. The purpose of this study was to pilot and validate 

the German NoMAD questionnaire, an instrument derived from Normalization 

Process Theory, which can be used to investigate the implementation of EBPs. 

Survey data from four German research projects have been collected and 

combined (N = 539). Two versions of the G-NoMAD have been independently 

translated from the original English version by two research groups. A 

measurement invariance analysis was conducted to compare latent scale structures 

between the two groups of respondents to both questionnaire versions and various 

degrees of invariance (configural, metric, scalar) were tested across samples. The 

theoretical structure of the G-NoMAD was examined by performing a 

confirmatory factor analysis for three models (a four-factor, a unidimensional, and 
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a hierarchical model). In a consensus meeting, instructions, items, and scale 

format of a common G-NoMAD version were finalized. In the measurement 

invariance analysis, the results showed configural, partial metric, and partial 

scalar invariance, which indicates that the two questionnaire versions are 

comparable. The internal consistency of the G-NoMAD ranged from acceptable 

to good per subscale (0.79 ≤ α ≤ 0.85). In the confirmatory factor analysis, the fit 

was similar in both the four-factor and the hierarchical model (CFI = 0.97, TLI = 

0.96, SRMR = 0.08, RMSEA = 0.10). Therefore, priority should be given to the 

practical relevance of the hierarchical model due to its overall score and four 

subscale scores. The findings of this study support the further usage of the G-

NoMAD in German implementation settings.  

The manuscript was submitted in April 2023 and is currently under review in 

Implementation Science Communications, a multidisciplinary, open-access, and 

peer-reviewed journal that publishes research to promote the uptake of research 

evidence into healthcare practices. The preprint is published under a CC BY 4.0 

license. 

Contribution:  

Johanna Freund was the first author of this article. David Ebert obtained funding. 

Johanna Freund developed the study design and organized monthly meetings in 

this collaboration with Anne Etzelmüller. She was responsible for the study 

coordination and data collection at the ImpleMentAll/GET.ON and ImplementIT 

studies, Anne Etzelmüller, Anna-Lena Netter, Alexandra Piotrowski, and 

Caroline Oehler at the study coordination of the three remaining studies. Johanna 

Freund conducted the analyses, supported by Leah Buhrmann. She drafted the 

manuscript and received feedback from the co-authors.  
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4.4 Article 4   

Authors: Johanna Freund, Ingrid Titzler, Janika Thielecke, Lina Braun, Harald 

Baumeister, Matthias Berking, & David Daniel Ebert 

Title: Implementing internet- and tele-based interventions to prevent mental 

health disorders in farmers, foresters and gardeners (ImplementIT): Study 

protocol for the multi-level evaluation of a nationwide project 

Journal: BMC Psychiatry  

Doi: 10.1186/s12888-020-02800-z 

Summary:  

Farmers are a high-risk occupational group for developing depression and other 

mental health issues. Internet- and tele-based interventions for preventing 

depression represent an opportunity to expand the availability of treatment 

services and overcome barriers to mental healthcare. The German Social 

Insurance Company for Agriculture, Forestry, and Horticulture has implemented 

a guided internet-based intervention program and personalized tele-based 

coaching for their insured members in this occupational group. The present study 

aims to evaluate the nationwide implementation of internet- and tele-based 

interventions and to identify barriers and facilitators for the implementation of 

both interventions. Two types of participants are included in this study: a) insured 

members participating in the internet- and tele-based intervention, and b) staff 

participants involved in implementation activities, in the consultation and referral 

process of the services, or service delivery. The study follows a mixed-method 

approach to assess relevant outcomes, including qualitative interviews with 
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insured members (e.g., assessing intervention acceptance and satisfaction), focus 

groups with involved employees (e.g., barriers and facilitators), online surveys 

(e.g., organizational readiness, degree of normalization), and reporting data (e.g., 

implementation costs, dissemination activities). The evaluation will be based on 

the RE-AIM framework and the Consolidated Framework for Implementation 

Research. The findings will reveal to what extent the insured members and the 

healthcare workers accept digital prevention services. The identified barriers and 

facilitators in the implementation of the internet- and tele-based interventions will 

help to develop and improve appropriate implementation strategies.  

The manuscript was submitted in March 2019, accepted in July 2019, and 

published in August 2019 in BMC Psychiatry. The journal focuses on mental 

disorders, including their prevention, diagnosis, treatment, and epidemiology. It 

is an international, open-access, and peer-reviewed journal. The article is 

published under a Creative Commons Attribution 4.0 International License. 

Contribution:  

Johanna Freund was a shared first-author of this publication. David Ebert, Harald 

Baumeister, and Matthias Berking obtained funding for this study. Johanna 

Freund developed the research aims and the study’s mixed-method design with 

Ingrid Titzler. Johanna Freund was responsible for recruitment, trial coordination, 

questionnaire programming, and data collection, supervised by Ingrid Titzler. She 

drafted the manuscript and received feedback from her co-authors. 
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4.4 Article 5   

Authors: Johanna Freund, Claudia Buntrock, Janika Thielecke, Lina Braun, 

Harald Baumeister, Matthias Berking, David Daniel Ebert, & Ingrid Titzler  

Title: Digital prevention of depression for farmers? A qualitative study on 

participants’ experiences regarding determinants of acceptance and satisfaction 

with a tailored guided internet intervention program 

Journal: Internet Interventions  

Doi: 10.1016/j.invent.2022.100566 

Summary:  

The German project “With Us in Balance” aims to prevent depression in farmers 

and individuals in related occupations by examining a guided internet-based 

intervention program. Despite evidence on the effectiveness of internet-based 

interventions, little is known about participants’ experiences. This qualitative 

study aimed to investigate participants’ acceptance of and satisfaction with the 

guided internet-based program. Interviews were conducted with 22 out of 171 

participants (13 %) in the intervention group of an RCT. The guide for the semi-

structured interviews was developed based on the UTAUT model and the 

evaluation model of patient satisfaction. Two independent coders analyzed the 

interviews according to deductive-inductive content analysis and reached a 

substantial level of agreement (K = 0.73). 71 determinants for acceptance and 

satisfaction across ten dimensions (performance expectancy, organization, 

eCoach, usability, training content and structure, training usage, training outcome, 

financing, social influence, and behavioral intention) could be identified. Most 
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frequently, participants mentioned “location independence”, “positive 

relationship to the eCoach” (each n = 19, 86%), “personal eCoach guidance”, 

“expertise of the eCoach”, and “target group-specific adaptation” (each n = 18, 

82%). The findings largely confirmed the acceptance of and satisfaction with the 

tailored internet-based program for depression prevention among farmers, forest 

owners, and gardeners. A significant proportion of positive factors identified 

surrounded the eCoach guidance, highlighting its importance in a preventive 

setting. Some negative factors were found, which helped to understand the 

potential weaknesses of internet-based interventions. As different needs related to 

intervention content and usage were identified, individualization might help to 

improve the program.  

The manuscript was submitted in December 2021, accepted in August 2022, and 

published in September 2022 in Internet Interventions, which is an open-access 

and peer-reviewed journal publishing articles on all aspects of internet 

interventions. The article is published under the CC BY license 4.0.  

Contribution:  

Johanna Freund was the study’s principal investigator and the first author of this 

publication. She developed the qualitative study design and the interview guide 

under contributions from Lina Braun, Janika Thielecke, and Ingrid Titzler. She 

was responsible for the recruitment of participants, study coordination, interview 

data collection, and deductive-inductive qualitative analyses. Ingrid Titzler, 

Claudia Buntrock, and David Ebert provided feedback on the code system. 

Johanna Freund drafted the manuscript. All authors provided feedback on the 

manuscript.  



128 

 

 

 

  



129 

 

 

 

   

 



130 

 

 

 

 



131 

 

 

 

  



132 

 

 

    



133 

 

 

 

 

  



134 

 

 

 

   



135 

 

 

 

  

 



136 

 

 

 

  



137 

 

 

 

  

 



138 

 

 

  

 

 



139 

 

 

 

  



140 

 

 

 

  



141 

 

 

  

  



142 

 

 

 

 

 

 



143 

 

 

4.6 Article 6   

Authors: Johanna Freund, David Daniel Ebert, Janika Thielecke, Lina Braun, 

Harald Baumeister, Matthias Berking, & Ingrid Titzler  

Title: Using the Consolidated Framework for Implementation Research to 

evaluate a nationwide depression prevention project (ImplementIT) from the 

perspective of health care workers and implementers: Results on the 

implementation of digital interventions for farmers 

Journal: Frontiers in Digital Health  

Doi: 10.3389/fdgth.2022.1083143 

Summary:  

Depression is a major public health concern, and thus, preventive interventions 

are vital. Farmers and related occupations have a higher risk of developing 

depression compared to other occupational groups. The project “With Us in 

Balance” from the SVLFG evaluates the potential of digital interventions, 

including a guided internet-based program and personalized tele-based coaching, 

to prevent depression in an agricultural setting. While user outcomes (e.g., 

effectiveness) are promising, little is known about implementing digital 

interventions. This study aimed to evaluate determinants affecting the uptake and 

implementation of digital interventions from the perspective of healthcare 

workers and intervention implementers. This mixed-method study consisting of 

online surveys and focus groups was based on the CFIR. Many facilitating factors 

among participants (N = 93) were identified concerning the CFIR dimensions 

“intervention characteristics” (e.g., evidence and quality) and “inner setting” (e.g., 
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the relative priority of the digital interventions compared to existing services). 

Barriers to implementation were revealed about the “outer setting” (e.g., patient 

needs and resources), the “inner setting” at the SVLFG (e.g., access to knowledge 

and information), and “characteristics of individuals” (e.g., self-efficacy). In the 

CFIR dimension “implementation process”, facilitating and hindering factors 

were identified. Implementers and healthcare workers appeared to be widely 

accepting digital services for depression prevention. However, the findings also 

revealed barriers to implementation, which help to derive recommendations for 

future implementation strategies. Particular attention should be given to the “outer 

setting”, such as increasing awareness of mental health problems among farmers, 

and barriers regarding the “inner setting”. 

The manuscript was submitted in October 2022, accepted in December 2022, and 

published in January 2023 in the journal Frontiers in Digital Health, a 

multidisciplinary open-access and peer-reviewed journal publishing articles on 

aspects of health technology and personalized medicine. The article is published 

under the CC BY license 4.0.  

Contribution:  

Johanna Freund was the study’s principal investigator and the first author of the 

published article. She developed the idea and design for the study and the focus 

group guide. Johanna Freund selected the theoretical framework and measures 

and was responsible for the recruitment of participants, study coordination, data 

collection, and development of the code system. Johanna Freund conducted the 

analyses. She drafted the manuscript while receiving feedback from the co-

authors.  
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5. General Discussion 

5.1 Summary 

This dissertation aimed to provide insights on current challenges in digital health 

interventions to prevent mental disorders, with a particular focus on the following 

aspects: a) limited evidence on the cost-effectiveness of DHIs, b) a lack of 

validated measures in implementation science, and c) limited evidence on the 

implementation of DHIs into routine care. To address the first challenge, the 

limited evidence on the cost-effectiveness of DHIs to prevent mental disorders, 

economic evaluations of two DHIs targeting different risk factors for developing 

mental disorders were performed in Studies 1 and 2. Study 1 examined the 

potential for the cost-effectiveness of a universal digital stress management 

intervention for employees with a 6-months timeframe. The results suggested that 

this intervention is cost-effective and offers a favorable benefit-to-cost ratio. 

Study 2 focused on the cost-effectiveness of guided and unguided DHIs for 

problematic alcohol drinking among employees compared to a WLC with a 6-

months timeframe within an indicated prevention approach. The guided 

intervention appeared to be both cost-beneficial and cost-effective and was 

superior to the unguided intervention and a WLC. The second challenge, the need 

for validated measures in implementation science, was addressed in Study 3. 

Overall, predominantly good psychometric characteristics were observed for the 

G-NoMAD, supporting its further usage to assess the degree of normalization of 

an intervention in German implementation settings. The third challenge, limited 

evidence on implementing DHIs to prevent mental disorders in routine care, was 

addressed in Studies 4 - 6. In Study 4, the design of a national implementation 

study was developed to evaluate the implementation of two digital health 

interventions, a tailored guided internet-based intervention program and 
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personalized tele-based coaching, to prevent depression among farmers, foresters, 

and gardeners. Study 5 assessed participants’ experiences (N = 22) regarding the 

acceptance of and satisfaction with the guided IBI program in this agricultural 

setting. In Study 6, determinants influencing the implementation of two digital 

interventions to prevent depression among farmers and individuals in related 

occupations were examined based on the CFIR from the perspective of healthcare 

workers (N = 93) at the social insurance company SVLFG. Studies 5 and 6 showed 

that the insured individuals and the employees primarily accept digital prevention 

interventions. In addition, the results from both studies help to understand the 

implementation process and derive tailored implementation strategies for further 

use of DHIs for depression prevention in an agricultural setting.   

5.2 Comparison to Previous Literature  

5.2.1 Studies 1 - 2 

Evidence for economic evaluations of digital prevention of mental disorders is 

scarce. Studies 1 and 2 are presumably the first economic evaluations of a 

universal digital stress management intervention and (un-)guided interventions to 

reduce problematic drinking in employees from both a societal and an employer’s 

perspective. From a societal perspective, the unguided DHI for stress management 

in Study 1 had an 80% probability of being cost-effective per QALYs gained at a 

willingness-to-pay of €20,000, compared to the WLC group. The results of Study 

1 are consistent with other economic evaluations of the same DHI with eCoach 

guidance for stressed employees in the context of indicated prevention (PSS ≥ 22) 

(60,61). In a study by Kählke et al. (60), a 76% probability of being more cost-

effective compared to WLC was shown at a societal WTP of €20,000 per QALY 

gained. Ebert et al. (61) investigated the cost-benefit of the DHI from the 
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employer’s perspective. They reached a similar benefit-to-cost ratio of 1.6 (95% 

CI: €-1.2 - 4.5) compared to Study 1, with a ratio of 1.77 (95% CI: €-4.0 - 7.7).  

The results of Study 2 align with the economic evaluation of (un-)guided DHIs 

for harmful alcohol drinking in adults in a substance abuse treatment center from 

a societal perspective (65). Blankers et al. (65) also revealed that a guided DHI 

showed a greater monetary value than an unguided DHI. The guided DHI yielded 

a 60% probability of being cost-effective per QALY gained at a WTP of €20,000. 

A slightly higher probability of 78% was shown in Study 2. The findings of Study 

2 are also consistent with a systematic review of the health-economic benefits of 

DHIs for alcohol use disorder that demonstrated probabilities of DHIs being cost-

effective from a societal and public health perspective between 60% to 84%, 

respectively (64). In addition, the percentage of profit per Euro invested for the 

guided DHI (61%) in Study 2, respectively, is comparable to a further study on 

guided DHIs targeting work-related stress in employees (61%) (170). A slightly 

higher percentage of profit per Euro invested for an unguided DHI (78%) was 

found in Study 1. 

The results of this dissertation also contribute to novel findings concerning 

guidance on DHIs from an economic perspective. A recent systematic review (N 

= 32 studies) on the cost-effectiveness of DHIs for mental health problems (57) 

revealed that due to a paucity of available studies, the ability to discern meaning 

concerning unguided preventive DHIs was limited. Study 1 demonstrated the 

economic merit of an unguided DHI for stress management in a universal 

prevention approach. However, in the indicated prevention setting in Study 2, the 

guided DHI was superior to the unguided DHI for problematic alcohol 

consumption from an economic perspective. The results of Studies 1 and 2 suggest 
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that depending on the prevention approach or focus of the DHI, different guidance 

formats might be beneficial from an economic point of view.  

The results of Studies 1 and 2 also align with a systematic review, which indicates 

that mental health interventions in employees improve both their well-being and 

productivity (171). Furthermore, DHIs seem to compare favorably against face-

to-face interventions for health promotion in the workplace. According to a 

systematic review (N = 12 RCTs), a negative ROI was reported, on average, for 

face-to-face interventions (ROI = –0.22, 95% CI: 0.27 - 0.16) (172). Furthermore, 

Van Dongen et al. (173) demonstrated a negative ROI of a combined social and 

physical environmental worksite intervention. 

5.2.2 Study 3 

The validation of the G-NoMAD in Study 3 is one of the first studies that deals 

with the psychometric evaluation of a German instrument for measuring 

implementation outcomes. Similar to the results of the G-NoMAD validation, the 

original English NoMAD validation study (79) showed a clear factor structure 

and high internal consistency. In the G-NoMAD study, internal consistency and 

correlations among construct measures were even slightly higher (Cronbach’s α 

= 0.79 - 0.85; construct correlations r = 0.64 - 0.76) compared to the validation 

results of the English version (Cronbach’s α = 0.65 - 0.81; construct correlations 

r = 0.49 - 0.68). The current version of the NoMAD also appears comparable with 

other translations of the instrument into other languages (87–90) in terms of 

psychometric properties. In the validation study of the Dutch NoMAD (89), the 

four-factor model showed the best fit to the observed data. In the G-NoMAD 

validation, the four-factor and the hierarchical model achieved a similar fit. Thus, 

priority should be given to the practical relevance of the hierarchical model with 
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an overall score and four subscale scores. Most of the fit indices of the G-NoMAD 

can be classified as acceptable (SRMR = 0.08) to good (CFI = 0.97; TLI = 0.96). 

However, the RMSEA value of 0.10 was above the recommended threshold of 

0.80 (148). In contrast, good psychometric properties were obtained for all fit 

indices in the English and Chinese validation studies (79,90). However, in the 

Dutch validation study (89), all fit indices were outside the desired thresholds 

(CFI = 0.90, RMSEA = 0.12, SRMR = 0.11, TLI = 0.88), which only applied for 

the RMSEA value in the G-NoMAD validation. When interpreting fit indices, it 

should be noted that there are only recommendations for model evaluation and no 

definitive established guidelines (174). Moreover, it may be the case that a model 

fits the data even though one or more measures of fit indicate a poor fit. Despite 

different implementation domains, projects, and settings, it can be considered a 

strength of the G-NoMAD that essentially favorable psychometric scores were 

obtained.  

While the NoMAD questionnaire has been validated in several languages, 

including German, this is often not the case for other questionnaires in 

implementation science. Without well-developed German measures, the validity 

of the conclusions based on this research is restricted (85). Presently, the EBPAS-

36 (175), the ORIC questionnaire (176), and the General Self-Efficacy Scale 

(GSE) (177), have been validated for use in German-speaking countries and have 

shown good psychometric properties. There are other measures for the German-

speaking contexts, but some lack information on the quality criteria, show only 

moderate quality, or require further development (85).   
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5.2.3 Studies 4 - 6 

While numerous studies have examined the effects of DHIs on psychological 

symptoms and disorders, the investigation of implementing DHIs in routine care 

has often been neglected (91,92). In the national depression prevention project 

“With Us in Balance” conducted by the German Social Insurance for Agriculture, 

Forestry, and Horticulture, two digital interventions were investigated within the 

scope of a broad implementation study. Previous implementation studies focused 

primarily on DHIs for treating mental disorders, while there is little research on 

implementing interventions for their prevention. Existing studies have focused on 

the implementation of DHIs to prevent eating disorders (95) and depression in 

adolescents (93,94) and adults (96). Study 4 provides an example of a study design 

evaluating a nationwide implementation of DHIs among a high-risk occupational 

group, including farmers, forest owners, and gardeners. This study design used 

various TMFs and integrated different perspectives of implementation (e.g., end-

users, implementers, healthcare workers, and coaches from external service 

providers) within a mixed-methods approach. According to a scoping review on 

implementing DHIs, many previous studies have inadequate methodological 

standards (91). Therefore, a solid theoretical foundation, as applied in Study 4, is 

helpful to advance the understanding of the implementation of DHI for mental 

disorders in everyday practice.  

Studies 5 and 6 refer to several research questions from the study protocol (Study 

4) and contribute to evidence on implementing DHIs for preventing depression 

from users’ and healthcare workers’ perspectives. From the perspective of end-

users (e.g., participating farmers, forest owners, and gardeners), which was the 

focus of Study 5, the guided DHI program was primarily accepted and perceived 

as appropriate within a preventive context. This is also in line with the findings of 
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Study 6, in which healthcare workers reported the perceived acceptance of mental 

health services and a general interest in DHIs among insured members. Previous 

studies in the digital treatment of depression yielded equivocal findings regarding 

the acceptance of DHIs. While DHIs were often described as acceptable (178–

180), the acceptance was influenced by individual attitudes, preferences, and 

needs of patients in other studies (181,182) or considered unsuitable for patients 

with severe mental disorders (181), which 32% participants (7/22) in Study 5 also 

mentioned.  

The importance of human support in DHIs was reflected in the results of Study 5, 

in which participants described the eCoach guidance as “positive and trusting” 

(19/22, 86%), “personal”, “professional and competent” (each 18/22, 82%), and 

“supportive and motivating” (14/22, 64%). This aligns with previous findings on 

digital depression treatment (182,183). In a qualitative study by Beattie et al. 

(178), some patients expressed surprise at the quality of the relationships they 

could develop digitally. However, other participants in Study 5 described eCoach 

guidance as “lack[ing] of personal contact” (5/22, 23%), “insufficient” (4/22, 

18%), or “distant and objective” (3/22, 14%). This is consistent with another 

qualitative study on a guided DHI for depression treatment, in which some 

participants mentioned desiring more therapeutic support (184). However, the 

authors discussed that the extent of therapeutic guidance might differ between 

patients.  

Different needs of the participants were also evident in Study 5. Intervention 

aspects such as the diary, psycho-educative content, and written contact with the 

eCoach were identified as positive and negative intervention components. Some 

participants described the written eCoach contact, for example, as easy to 
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integrate into daily life, while others reported an unfavorable characterization of 

the relationship with the eCoach as a result of written contact. Diverse experiences 

and differing needs among participants within the context of a digital treatment 

for depression were also reported in a study by Holst et al. (182). Furthermore, 

despite the tailored approach to individual risk factors and adapting the DHI 

program to the agricultural setting, the most frequently mentioned negative factor 

was “lack of individual fit” (12/22, 55%). A desire for more individualization 

aligns with previous qualitative research on patients’ experiences with digital 

treatment for depression (180,181). At the same time, participants of Study 5 

reported that tailoring the DHI program to the agricultural target group in terms 

of content and graphics was highly beneficial as such content resonated well with 

the target population.  

Consistent with previous literature on DHIs (31), participating farmers and 

healthcare workers described in Studies 5 and 6 the easy access, flexible usage, 

anonymity, and location and time independence as advantages of DHIs and highly 

relevant for this target group that mostly lives in rural areas. Hadjistavropoulos et 

al. (161) conducted a process evaluation based on the CFIR to understand 

facilitating factors and barriers impacting the implementation of internet-based 

Cognitive Behavioral Therapy (iCBT) within community mental health clinics. In 

line with the findings in Studies 5 and 6, the CFIR domain “intervention 

characteristics” was also identified as mainly facilitating the implementation, 

particularly to the relative advantages of the iCBT program compared to 

traditional mental health care services.  

Interview participants in Study 5 reported technical difficulties concerning the 

registration process and the online platform, which was also described as a barrier 



174 

 

 

to the implementation from the perspective of healthcare workers in Study 6. 

Additionally, both studies identified a lack of computer skills and inhibitions in 

using the internet or phone for mental health interventions as barriers to 

intervention use. These findings are in line with previous studies on the uptake 

and use of digital depression prevention and treatment interventions, in which 

inadequate computer skills (185), a negative attitude towards computer use (102), 

functionality challenges, and technical difficulties (102,103,186) were identified 

as hindering factors. Furthermore, a qualitative study by Zhao et al. (187) on 

barriers and facilitating factors to integrating DHIs into county mental health 

services investigated factors for successful implementation of DHIs from different 

perspectives, including healthcare professionals and project leaders. Digital 

literacy was identified as one of the key factors influencing the implementation of 

DHIs at the individual level. A need for education on digital literacy and technical 

support for DHIs, especially for older adults and individuals with disabilities, was 

suggested by clinical staff and county leaders in the study by Zhao et al. (187). 

In Study 6, healthcare workers reported skepticism, uncertainty, and stigma 

surrounding mental health issues, which is in line with previous research on 

mental health in (male) farmers (188–191). Hagen et al. (189) investigated 

barriers to mental health help-seeking among farmers in Canada, and the 

qualitative findings showed that help-seeking is influenced by service 

accessibility, the stigma around mental health in the agricultural community, and 

anonymity in seeking support. Furthermore, the authors identified farm credibility 

(e.g., the level of agricultural knowledge among health service providers) as a 

facilitating aspect in seeking help, which was not described in Studies 5 and 6. In 

a qualitative study by Eccles et al. (103), some participants believed that 

depression could not be prevented, which might lead to a reluctance to use DHIs 
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for depression prevention. The authors concluded that mental health should be 

prioritized alongside physical health, there should be an increase in mental health 

awareness, and there is a need to develop effective communication strategies for 

depression prevention. A shift towards the perception of depression as a 

preventable disease might be essential for the successful implementation of digital 

prevention services. 

Moreover, Study 6 assessed implementation determinants related to the CFIR 

domains “inner setting” of the SVLFG and “characteristics of the individuals”. 

Identified barriers from the perspective of healthcare workers included the need 

for training, difficulties in addressing mental health issues, and little routine in 

advising on healthcare services. These barriers are consistent with a systematic 

review investigating factors influencing the implementation of digital 

interventions (105). This review described access to knowledge, training, and 

educational materials as essential aspects for the implementation. A pilot study 

about the implementation of DHIs for preventing depression in adolescents also 

reported that training staff for counseling is challenging (93). A lack of routine 

and limited knowledge about DHIs, which might hinder the referral process and 

lead to low referral rates, were also reported among primary care physicians in a 

qualitative study for digital depression treatment (192). Furthermore, time 

constraints and high workload due to additional tasks were mentioned as barriers 

to the DHIs implementation among implementers and healthcare workers. These 

aspects were also factors identified as hindering among professionals 

implementing e-mental health in inpatient care (186). A systematic review of the 

success and failure of DHIs identified workflow as the most relevant factor for 

the outcome of DHIs, which can be influenced by a high workload, workflow 

disruption, and undefined and changing roles (104). The compatibility of DHIs 
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with existing work flows was rated as high in Study 6, possibly because the digital 

offerings were introduced as an extension to existing on-site health offerings, and 

many processes for DHIs, such as call center counseling, are comparable to 

processes for on-site services. Additionally, the implementation team described a 

transparent allocation of roles as a facilitating aspect. Consistent with a further 

systematic review of e-health interventions (105), Study 6 showed that no single 

factor is decisive for the success of digital psychological interventions, but rather 

a complex interplay of various factors influences implementation. 

5.3 Strengths 

Collectively, the studies included in this dissertation provide new insights into the 

use of digital health interventions to prevent mental disorders. The economic 

evaluation in Study 1 was, to the best of the author’s knowledge, the first study 

that investigated the cost-effectiveness of a universal digital stress management 

intervention for employees. Additionally, the second economic evaluation (Study 

2) was the first study that examined the economic merit of (un-)guided DHIs for 

problematic alcohol use in employees. In order to transfer knowledge about the 

(cost-)effectiveness of evidence-based interventions into practice, 

implementation research is vital. To advance implementation research in German-

speaking countries, the NoMAD questionnaire, which is a theory-based measure 

of implementation outcomes, was translated into German, piloted, and validated 

(Study 3). The other studies (Studies 4 - 6) are part of the German-wide project 

“With Us in Balance” aimed at preventing depression using digital interventions 

and working to contribute knowledge on the implementation of DHIs in high-risk 

occupational groups such as farmers, forest owners, and gardeners. A strength of 

the study protocol (Study 4) on the national implementation of digital 

interventions is the combination of different TMFs in a mixed-methods approach, 
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as well as the inclusion of perspectives from various interest groups. A qualitative 

interview study (Study 5) provided insights into participants’ experiences with a 

digital intervention adapted to the agricultural setting. Equally important to 

understand implementation is surveying involved healthcare professionals about 

barriers and facilitators, which was done in Study 6 from the perspective of 

healthcare workers and implementers. The results of Studies 5 and 6 provide 

numerous starting points for the development of digital interventions to prevent 

depression, the advancement of implementation of the DHIs in the project “With 

Us in Balance”, and recommendations for future implementation projects. 

5.4 Limitations  

Although the studies included in this dissertation have several strengths, the 

following limitations must be considered when interpreting the results. First, the 

research context may have produced a self-selection of individuals more 

intrinsically motivated to participate in DHIs than those outside the research 

context (99). Similarly, participating employees may have been more open and 

optimistic about implementing DHIs than the remaining employees. 

Consequently, the results may not be generalizable to the broader target 

population but presumably represent those willing to use or implement DHIs. 

Second, both DHIs were compared to WLC conditions in the economic 

evaluations, which may lead to overestimating effects. The pharmaco-economic 

guidelines recommend treatment-as-usual (e.g., brief face-to-face interventions) 

as a comparator (193), which should be applied in future studies. Third, the 

timeframe of the economic evaluations was restricted to 6 months and focused on 

short-term costs and effects. Health effects, cost savings, and productivity gains 

could be maintained or decreased long term. Furthermore, costs for the 

development and implementation of DHIs were not taken into account. Since 
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implementation costs, in particular, can often be very high and lead to ongoing 

expenses, these should be given more significant consideration in future studies. 

Fourth, larger sample sizes are required in economic studies to enable robust 

economic evaluations of DHIs (194). Costs have a large variance compared with 

normally distributed health effects. Moreover, no moderators could be identified 

in the economic evaluation of the digital stress management intervention, possibly 

due to a small sample size. The effectiveness study of the same digital stress 

management intervention identified resilience, agreeableness, psychological 

strain, and self-regulation as moderators for intervention effects (195). Previous 

studies on the digital prevention of mental disorders showed that older participants 

with higher symptom severity at baseline benefited significantly more from DHIs 

than younger participants with lower initial symptom severity (42,196). 

Researchers should further investigate moderators in cost-effectiveness analyses, 

which could help identify specific target groups that particularly benefit from 

digital prevention. Recruitment and implementation strategies can be tailored 

more closely to such target groups. Fifth, two slightly different translations of the 

G-NoMAD were used in the validation study, which might reduce the validity of 

the findings. However, for this reason, a measurement invariance analysis was 

conducted to compare the latent scale structures between the participant groups 

of both questionnaire versions. At the same time, the experiences of both research 

groups could be taken into account, and the study represents a basis for a uniform 

G-NoMAD questionnaire. Sixth, the qualitative results in Studies 5 and 6 

represent the perspective of a few participants and may not be generalizable for 

the entire agricultural target group or employees at the SVLFG. However, 

qualitative studies provide deeper insight into the participants’ experience and 

help to understand complex implementation processes from a user or employee 

perspective. Additionally, qualitative results in Study 6 were complemented by 
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quantitative results on the CFIR constructs. Seventh, a mixture of different items 

and questionnaires were used to evaluate the implementation of DHIs based on 

the CFIR. This led to methodological difficulties (e.g., regarding scale format or 

unequal representation of CFIR constructs) and required a transformation of the 

scales for a consistent presentation of results. To date, no questionnaire exists that 

covers all CFIR constructs.  

5.5 Practical Perspectives 

The findings of this dissertation have several practical implications. The results 

of Studies 1 and 2 suggest that DHIs for stress management and reducing alcohol 

consumption for employees are cost-effective and cost-saving, and thus, provide 

a promising measure for the prevention of mental disorders. Taking the 

employer’s perspective, DHIs could be a promising way to deliver prevention 

services in occupational settings. High probabilities of a positive return on 

investment have been revealed in both studies, suggesting that DHIs addressing 

stress management and problematic alcohol consumption in employees are likely 

to be cost-saving. However, many German-language health interventions and 

apps are currently available through the Google Play and iTunes stores, which 

often have qualitative deficiencies, low privacy standards, or lack clinical studies 

on benefits and risks (197). In addition, although meta-analyses generally show 

the effectiveness of DHIs delivered via an online platform, there are significant 

differences between interventions and even individual DHIs with negative effect 

sizes (198). Similarly, the finding that DHIs for stress reduction based on a 

cognitive-behavioral approach is effective does not constitute a justification that 

a new DHI following the same approach will be effective (199). Employers should 

therefore ensure that there is robust evidence of effectiveness for the specific 

intervention to be implemented. Preferably, the selected DHI should be integrated 
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into an occupational health management system that includes individual 

behavioral prevention, such as DHIs, and environmentally oriented prevention to 

address structural and organizational factors influencing workplace health. 

Likewise, DHIs can be a possible measure as a result of a psychological risk 

assessment in the workplace, which aims to assess work-related mental stress and 

develop preventive measures and represents a legal obligation for companies in 

Germany (200).  

From a societal perspective, DHIs targeting risk factors for mental disorders such 

as stress and problematic alcohol consumption have a high probability of being 

cost-effective. The DHIs evaluated in Studies 1 and 2 have been shown to 

dominate the control groups by achieving lower costs at better health gains. While 

a guided intervention was superior to an unguided intervention for problematic 

alcohol consumption, an unguided DHI was also likely to be cost-effective in a 

universal digital stress management approach. The results of the ROI analyses 

could encourage not only employers but also public health decision-makers to 

offer DHIs to employees because of favorable ROIs, as DHIs led to productivity 

gains (i.e., less absenteeism and presenteeism). The Federal Statistical Office 

estimated costs associated with mental disorders in the German healthcare system 

to be around 44.4 billion euros in 2015 (201). Cost-effective interventions for the 

prevention of mental disorders, therefore, have enormous potential. In many 

countries, such as the United Kingdom (134), Canada (202), Australia (203), or 

Sweden (204), health economic evaluations are used to assess the benefits of new 

interventions and make recommendations for their introduction and funding. Due 

to scarce resources in the healthcare system, which will be further constrained by 

the consequences of the Covid-19 pandemic (205), demographic change 

(206,207), and climate change (208), the importance of cost-effective 
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interventions will continue to increase in order to allocate the available resources 

as efficiently as possible. Aspects of cost-effectiveness should also be given more 

significant consideration in decision-making processes in the German healthcare 

system to enable more transparent processes and to achieve the greatest possible 

health benefits for the population and society. 

In Germany, digital prevention was recently included in the prevention guidelines 

as an extension of the offerings for individual behavioral prevention, health 

promotion and prevention in living environments, and workplace health 

promotion (22). By § 20 SGB V, funding is provided for digital prevention and 

health promotion services with scientifically proven health benefits. The findings 

based on scientifically accompanied projects investigating innovative approaches, 

such as “With Us in Balance”, are incorporated into the further development of 

the Prevention Guide. Based on the findings of “With Us in Balance”, several 

recommendations for DHIs to prevent mental disorders can be made. Particular 

attention should be given to tailoring the DHIs to the participant’s needs and 

preferences and the importance of human guidance concerning participants’ 

motivation, adherence, and technical support. To improve usability, automatic 

buffering of unfinished modules, a clear structure of the online platform, and tips 

regarding the use of the platform might be helpful. Regular reminders and a 

limited time and effort burden to complete a training module represent further 

recommendations to facilitate the use of digital interventions. Ideas for the 

personalization of DHIs include introducing optional training elements and 

tailoring DHIs to the target group. In general, the current importance of DHIs for 

preventive healthcare is still considered low (209). Consistent dissemination of 

the prevention recommendation is necessary to increase the use of preventive 

IMIs, preferably with an accompanying implementation study. 
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Results on implementing DHIs for depression prevention in farmers and 

individuals in related professions contribute to understanding barriers and 

facilitating factors in implementation and deriving appropriate implementation 

strategies for end-users and healthcare workers. Based on the findings of Study 5, 

several adaptations for the guided DHI program can be derived to improve the 

guided DHI program and strengthen its acceptance and satisfaction among 

farmers, forest owners, and gardeners. In doing so, the identified positive factors 

should be strengthened, and negative factors related to intervention use should be 

reduced. Participants’ needs and preferences could be addressed by more 

personalized DHIs concerning eCoach guidance and optional training elements 

(e.g., diary). The usability should be increased by eliminating technical 

difficulties and establishing a clearer online platform. The content of the modules 

should be shortened and simplified, while digital literacy should be strengthened 

by providing educational information and expanding technical support. Tips for 

integrating the training contents into daily life should be added to ensure the 

sustainability of the effects.  

Healthcare workers described stigma around mental health in the agricultural 

context, representing a critical barrier in this implementation setting. Possible 

implementation strategies to counteract stigma include campaigns for mental 

health awareness in farmers and individuals in related occupations. An example 

is the campaign “It Starts With Me” in Canada (210), which was disseminated 

mainly on social media. It was developed by individuals with an agricultural 

background and, thus, was perceived as a trusted source of information by 

Canadian farmers. This campaign aimed to destigmatize mental health problems 

and change the language about mental health, as stigma and stereotypes are often 

reflected in language. Increasing mental health awareness and education is a 
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constant and ongoing process that may improve societal acceptance of prevention 

interventions and make improving mental health a universal priority. Many of the 

conducted implementation activities by the SVLFG have addressed this (e.g., 

interviews and TV reports with those affected). So far, however, these measures 

have not been implemented as part of a nationwide mental health campaign by the 

SVLFG. A participatory approach involving the target groups of farmers, forest 

owners, and gardeners, as well as other involved parties (e.g., agricultural clubs 

and associations), could be helpful for this purpose. 

Further implementation strategies should focus on enhancing knowledge about 

DHIs and addressing uncertainties with mental health issues among healthcare 

workers. Follow-up training for employees should be conducted to provide 

information about DHIs and current developments of the project “With Us in 

Balance”. Additionally, a newsletter could be helpful to reach the employees at 

regular intervals. The referral procedure should be simplified and the bureaucratic 

burden, including filling out a consultation protocol, reduced. Digital tools could 

be used during on-site consultations with insured persons to make it easier to fill 

out consultation protocols and forward them to the call center. Using short image 

videos and appropriate materials for consultation might also be helpful and save 

time, which could counteract the reported time constraints during counseling. 

Greater involvement of supervisors in implementation efforts might enhance 

leadership engagement and thus, positively influence the implementation of 

DHIs. Regular quality monitoring should make the implementation process 

measurable, especially when the scientific evaluation is completed. A database 

for this has already been created for research purposes. Further implementation 

and recruitment strategies will be able to be derived based on the RE-AIM 

evaluation of the implementation, the results of which are currently pending. 
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5.6 Future Research  

This dissertation provides several perspectives for future research on the further 

development, (cost-)effectiveness, and implementation of digital health 

interventions to prevent mental disorders. This dissertation examined the effects 

of DHIs on psychological and behavioral outcomes, such as perceived stress and 

alcohol drinking. However, the consequences of elevated stress and problematic 

alcohol drinking are numerous. Besides mental disorders, stress is associated with 

a higher risk for coronary heart disease (26), stroke (27), immunological aging 

(211), and chronic pain (25). This is also reflected in findings from (neuro-

)bioenergetic stress research, which shows that stress leads to increased oxidative 

stress, low-threshold inflammation, and a constant allostatic load on the body, 

which increases the risk for various diseases (212). Similarly, alcohol abuse has a 

direct impact on numerous diseases, including stroke (30), cardiovascular diseases 

(28,29), infectious diseases, digestive system diseases, cancer, injuries, and 

poisonings (28). The consequences of alcohol consumption are substantial, 

accounting for approximately 3.8% of all global deaths and 4.6% of disability-

adjusted life-years (213). Considering these findings, the potential for cost savings 

and cost-effectiveness of DHIs addressing stress and problematic alcohol 

consumption could be even higher. Researchers should therefore evaluate 

outcomes such as the incidence of physical diseases (e.g., cardiovascular diseases, 

cancer, and stroke). As health effects from prevention and health promotion 

interventions, and economic benefits, often become apparent after years or 

decades, this requires studies over a more extended period. Evaluations of services 

that have long-term effects on various diseases are particularly complex (55). 

Decision analytic models for assessing cost-effectiveness (e.g., Markov models 

or microsimulation models) (214), in which the long-term costs and effects are 
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modeled, seem to be a promising target for further research. In addition to stress 

management and reducing alcohol consumption, other prevention and health 

promotion areas include physical activity, nicotine dependence, and nutrition. 

While digital interventions addressing these areas have been shown to be effective 

(215–217), evidence on cost-effectiveness of such DHIs is lacking. 

For the widespread use of DHIs to prevent mental disorders, it is essential to 

systematically evaluate the ratio between the benefits of DHIs and the resources 

expended (e.g., in the form of eCoach guidance) (218). Muñoz (219) proposed 

that automated, evidence-based DHIs should be available free of charge as 

Massive Open Online Interventions in an open digital library as a basic service. 

Based on the findings of this dissertation, an unguided digital stress management 

intervention was likely to be cost-effective, while guided digital interventions to 

reduce problematic alcohol use were superior to the unguided intervention from a 

health-economic perspective. Automated DHIs need to keep support costs low 

while maximizing positive effects. Further research, possibly within a randomized 

adaptive trial design (220), is needed to determine the optimal level of human 

support for digital preventive interventions with regard to different types of 

mental health symptoms in terms of (cost-)effectiveness. 

The findings of this dissertation support that digital interventions should ideally 

be tailored to the individual needs and characteristics of participants, their 

motivation and prior knowledge, and the desired level of involvement of eCoach 

guidance. A recent systematic review on tailored DHIs for mental health at the 

workplace compared to WLC conditions or usual care revealed promising effects 

regarding sleep, presenteeism, and stress levels (221). The included studies used 

various strategies for tailoring the intervention, including an algorithm guiding 
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the assignment of intervention content or the generation of feedback, participant 

choice of intervention content, and automated messages. Additionally, some 

interventions also included in-person support. Except for one study, most studies 

reported moderate or good uptake and a higher adherence than non-tailored digital 

programs. While these findings are promising, it is critical to learn more about the 

conceptualization of tailoring DHIs to individual profiles. Similarly, more 

knowledge on change mechanisms of psychological interventions is needed to 

design more effective interventions with optimized outcomes (222). Interventions 

could then be designed to target specific underlying individual risk or protective 

factors (e.g., rumination, emotion regulation, social skills). Selecting specific 

variables and developing decision rules for intervention components is crucial for 

advancing this research. The technology-based presentation of therapeutic content 

can also be helpful for examining the influence of specific intervention 

components while keeping other previously difficult-to-control influences like 

therapist factors (e.g., skills, personal attitudes, professional experience) constant 

(222). Systematic testing and evaluating of personalized digital interventions 

could be accomplished using the Sequential Multiple Assignment Randomized 

Trial (SMART) (223). A RCT by Asplund et al. (224) demonstrated promising 

results from work-focused DHIs in stress-related disorders compared to generic 

DHIs, which may accelerate recovery and reduce short-term sickness absence. 

Therefore, tailored DHIs at the workplace should also be investigated further from 

an economic point of view. 

Great potential for the further development of DHIs also lies in persuasive design, 

which enables designing engaging interventions by combining insights from 

health psychology and media informatics (225). Types of persuasive design 

approaches include self-monitoring and tracking (e.g., ecological momentary 
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assessment), collaborative features, adaptive content (e.g., feedback based on 

artificial intelligence through a chatbot), or social comparison (e.g., leaderboards) 

(226). Research to date has provided initial, promising insights into possible areas 

of application of artificial intelligence (AI) techniques and machine learning 

algorithms in psychotherapy, such as identifying mental disorders at an earlier or 

prodromal stage where interventions may be more effective and personalizing 

treatment selection based on the unique patient characteristics (227,228). 

However, further development and research are needed in the use of AI in mental 

health. It is also crucial to consider ethical implications of these technological 

developments, such as data ethics, a lack of guidance on the development of AI 

applications, the potential for misuse (e.g., the use of technologies to replace 

traditional services), and the exacerbation of existing health inequalities (229). 

The abundance of technological solutions has also led to a multitude of terms for 

DHIs. As a Delphi consensus study with experts showed (40), there are 

terminological challenges in psychological interventions with digital components. 

Different names describe the same techniques, and similar names refer to different 

formats. According to the authors, a common language for DHIs would facilitate 

research, teaching and practice and could be supported by the development of a 

standard glossary for the field. 

As the results of this dissertation show, difficulties to the uptake and usage of 

DHIs for preventing mental disorders in the workplace may be encountered. 

Recruitment difficulties and low adherence have been reported in previous studies 

on DHIs aimed at employees (97). These were particularly evident in DHIs for 

alcohol consumption, which was shown in the data collection for Study 2 and a 

scoping review by Sundström et al. (230). The authors of this review suggested 
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that qualitative studies could be conducted to examine how recruitment strategies 

could be designed to reduce those concerns. Additionally, the reached target 

groups in Studies 1 and 2 were primarily female (≥ 60%) and highly educated, 

which represent the typical users of DHIs (231). More effort is needed to reach 

underrepresented groups, such as males and less educated individuals and, thus, 

improve health equity (i.e., a fair chance for everyone to be as healthy as possible) 

(232). According to a qualitative study (233), employees appreciate the ability to 

do training on the job. However, they were concerned that others would see what 

they were doing when they looked at the screen and felt that the workplace 

environment was not conducive to dealing with personal issues. Likewise, time 

constraints and overwork were described as significant obstacles. Additionally, 

barriers at both the individual and the organizational level, such as a lack of 

involvement from upper management, have been reported when implementing 

DHIs in the workplace (234). More work is needed to better understand how DHIs 

for employees can be successfully implemented in the workplace. Tsantila et al. 

(235) recently published the “Theory of Change” framework for evaluating 

complex interventions for mental health in the workplace that should be applied 

in future studies.  

To accompany the implementation in routine care, validated instruments 

assessing implementation outcomes are powerful tools facilitating the 

implementation. The findings of this dissertation support the use of the G-

NoMAD as a reliable tool for German implementation settings. The modified 

translation of the G-NoMAD should be further investigated concerning its 

psychometric properties. Moreover, the sensitivity of the NoMAD to longitudinal 

change (236) and the verification of the NoMAD questionnaire with other 

measures assessing implementation outcomes have yet to be examined. The 
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results indicate that the G-NoMAD is feasible in large organizations and small 

settings (e.g., a general practitioner’s practice), which should be examined further 

in future research. The existence of valid questionnaires for implementation 

science enhances the ability of implementation research in German-speaking 

countries to further test theories and advance implementation science. Further 

validated questionnaires, especially for German implementation settings, are 

urgently needed. Future research work in implementation science should also 

develop a comprehensive questionnaire assessing all CFIR constructs, which 

would be helpful for future implementation studies. Moreover, some constructs 

between the CFIR dimensions “inner setting” and “characteristics of the 

individuals” seemed to overlap. In the meantime, Damschroder et al. (237) 

recently published an updated version of the CFIR, which addressed gaps in the 

use of the CFIR and should be applied in future studies investigating the 

implementation of DHIs. 

In the target group of farmers, forest owners, and gardeners, low digital literacy 

was reported as a barrier to DHIs for depression prevention in this dissertation. It 

is critical to understand individuals’ current level of digital literacy and to 

examine sociodemographic differences (e.g., age, income) in digital literacy, 

which have been poorly measured and researched in the field of DHIs. Neglecting 

differences in digital literacy may exacerbate inequalities in mental healthcare 

(238). Solutions to enhance digital literacy may lie in increasing the usability of 

digital interventions and providing accessible and understandable digital literacy 

training (both general and DHI-specific) (187). To fully engage with DHIs and 

bridge the “digital divide”, Hoffman et al. (239) developed a hands-on and 

interactive training program to teach digital literacy. The training is based on self-

determination theory, technology use cases, and the therapeutic alliance and could 
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help increase equity in access to and knowledge of digital technologies. Such 

training could be included as an optional module in the digital intervention.  

The findings of this dissertation point toward the importance of mental health 

literacy for depression prevention, especially among farmers and related 

professions. Mental health literacy is defined as knowledge and beliefs about 

mental disorders and consists of the ability to search, evaluate, communicate, and 

access information on mental health (240). It is increasingly valuable for 

preventing and identifying mental disorders early, reducing stigma, and 

improving help-seeking behaviors (241). Future studies could explore the role of 

health literacy, stigmatization, and health outcomes in the context of digital 

interventions for depression prevention. A possible approach to enhance 

acceptance of digital mental health interventions is to develop acceptance 

facilitating interventions (AFIs), for example, short informational videos about 

DHIs, to increase participants’ acceptance of DHIs (242–244). Research on 

mental-health-related stigma suggests that social contact is an effective 

intervention to improve stigma-related knowledge and attitudes in the short term 

(245). Virtual communities, such as interactive chat forums with or without 

moderators, could allow participants to support each other, share experiences, 

and, thus, counteract stigmatization (246). In addition to reducing the stigma of 

depression, indirect prevention could also be helpful in this target population. 

Indirect prevention focuses on problems that are associated with depression but 

less stigmatized (e.g., insomnia) and might prevent the onset of depression in an 

indirect way (247). Initial results of indirect prevention are promising but need to 

be investigated in more depth in future research. 
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Due to various risk factors and a widespread increased prevalence of mental 

disorders in other countries, there is likely also an increased risk of depression 

among farmers in Germany. However, there is no current epidemiological study 

on mental disorders and suicide for German farmers. This would be an essential 

next step to better assess the need and identify subgroups at higher risk (e.g., dairy 

farmers who are exposed to a very high workload) (248). Recruitment strategies 

could then be tailored more closely to these specific sub-groups who may benefit 

most from prevention services.   

Besides occupational settings, the usage of preventive DHIs in other settings 

should be investigated, including schools, universities, or communities. The 

integration of DHIs could be a first step within a stepped-care approach (249). 

DHIs could also be easily integrated into existing prevention programs as a 

blended prevention format. This is supported by meta-analytic results indicating 

that traditional face-to-face interventions benefit from additional DHI 

components (250). Given that 75% of all mental disorders occur before the age of 

25 (251), future research should specifically examine the potential of DHIs to 

prevent mental disorders among children, adolescents, and young adults (249).  

As DHIs increasingly become used for the prevention of mental disorders, it is 

crucial to investigate adverse effects that can occur with any intervention 

(including face-to-face interventions). While negative effects of DHIs for the 

treatment of mental disorders have been examined in initial studies (252–254), 

there is minimal available information in the area of preventive DHIs. Possible 

risks and negative effects could be that people with a tendency to engage in risky 

behaviors (e.g., self-injury) could be identified too late (especially in interventions 

for relapse prevention), there may be reduced health-related self-efficacy if the 
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intervention is unsuccessful, or the development of negative attitudes may occur 

following a dropout and thus, a reduced willingness to accept other psychological 

support may result (249).  

Further research is needed to better understand implementation processes for 

DHIs. Long-term implementation outcomes such as cost (e.g., the financial 

impact of an intervention implementation), penetration (e.g., the integration of an 

intervention within a service setting and its subsystems), and sustainability (e.g., 

the extent to which the program is maintained or institutionalized within a setting) 

have been rarely assessed in previous e-mental health implementation studies 

(91). In the project “With Us in Balance”, the effectiveness and the 

implementation of DHIs to prevent depression in farmers and related occupations 

were evaluated separately in pragmatic randomized controlled trials and an 

implementation study. From a methodological point of view, there is great 

potential in using effectiveness-implementation hybrid designs that combine 

elements from both effectiveness and implementation research (255). For DHIs 

on substance use, Matson et al. (256) proposed a framework for designing trials 

that evaluate the effectiveness and implementation of DHIs that should be applied 

and investigated in future research.  

The next steps for future implementation research on DHIs are, in particular, to 

test different implementation strategies against each other and to examine their 

influence on the implementation of digital interventions (e.g., using the NoMAD 

questionnaire or other validated instruments). Graham et al. (257) suggested 

implementation strategies for DHIs in mental healthcare settings, and these 

strategies should be applied, particularly for DHIs in prevention settings. Given 

the complexity of integrating DHIs, a multifaceted approach seems necessary for 
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DHI implementation (257). The use of a self-guided, integrated, and theory-based 

toolkit for intervention tailoring strategies in the implementation of iCBT services 

was examined in several countries in Europe and Australia (236). The study 

showed small positive effects from the toolkit compared to implementation-as-

usual, suggesting that the toolkit helps implementers to develop and use effective 

tailored implementation strategies. Additionally, economic evaluations are 

needed not only to assess whether a new intervention offers good value for money 

but also to determine the cost-effectiveness of implementing or adapting a chosen 

innovation or strategy (258). A comparative economic evaluation of 

implementation strategies helps to make informed decisions on whether particular 

strategies efficiently use scarce resources (259). To assess implementation costs, 

human resource costs (e.g., clinic staff or staff supporting the intervention), 

accommodation costs, and equipment costs should be monitored (260). Going 

forward, researchers should conduct comprehensive economic analyses in 

implementation science to ensure decision-makers have the evidence they need to 

make the most of available resources and to provide the highest quality healthcare. 

As the public health impact of DHIs for preventing mental disorders is closely 

linked to their successful implementation in routine care, more attention should 

be given to implementation science. Implementation science is a relatively young 

discipline that has still to be anchored in the academic system. In many countries 

such as the USA, United Kingdom, Switzerland, and northern European countries, 

many institutions and departments already focus on implementation science. This 

is not (yet) the case in Germany. In order to advance the implementation of 

evidence-based interventions, it is essential to anchor implementation science 

more firmly in teaching and research. In particular, offering training and advice 

on implementation science is essential to equip researchers and practitioners with 
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the necessary skills. Initiatives such as the “Global Implementation Society”, the 

“European Implementation Collaborative”, and the “Implementierungs-Netzwerk 

für Forschung und Praxis” (Implementation Network for Research and Practice) 

aim to promote implementation science on a global, European, and German level 

and should be strengthened in the future. 

6. Conclusion 

Given the high prevalence and burden of mental disorders, their prevention is of 

great importance. Digital interventions represent promising ways to improve 

mental healthcare due to their low-threshold accessibility and high scalability. In 

light of the results of this dissertation on the cost-effectiveness and the 

implementation of DHIs for preventing mental disorders in occupational settings, 

DHIs show great potential in addressing challenges in mental healthcare. Stronger 

links between (cost-)effectiveness and implementation research are critical to 

fully realize the potential public health impact of digital health interventions to 

prevent mental disorders.  
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