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“An ounce of prevention

Is worth a pound of cure.”

Benjamin Franklin!
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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 a < 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 Pravention”
(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% ClI: 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% CI1 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 DHIls (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% ClI: -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
DHls 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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Efficacy Effectiveness Implementation Public Health
Studies Studies Research Impact

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 Dby 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

24



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 1BIs 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 1BIs 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
DHls 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 (ImplementlT) 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.
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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, “ImplementlT”, was developed. Studies 5 and 6 refer to several research
guestions 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. QALYSs
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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). QALYSs 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 (QALY's) 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
(CEACSs) 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 > o < 0.8, good when 0.8 > a < 0.9, and
excellent when o > 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 I1BIs). 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) (a = 0.88 - 0.92; 12 items) (151), the
Implementation Leadership Scale (ILS; o = 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
guantitative 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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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.
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Abstract

Background: Stress is highly prevalent and known to be a risk factor for a wide range of physical and mental disorders. The
effectiveness of digital stress management interventions has been confirmed; however, research on its economic merits is still
limited.

Objective: To assess the cost-effectiveness, cost—utility, and cost-benefit of a universal digital stress management intervention
for employees compared to a waitlist control condition within a time horizon of 6 months.

Methods: Recruitment was directed at the German working population. A sample of 396 employees was randomly assigned to
the intervention group (n = 198) or the waiting list control (WLC) group (n = 198). The digital stress management intervention
included seven sessions plus one booster session and was offered without therapeutic guidance. Health service use. patient and
family expenditures, and productivity losses were self-assessed and used for costing from a societal and an employer’s
perspective. Costs were related to symptom-free status (PSS-10 score 2 standard deviations below the study population baseline
mean) and quality-adjusted life years (QALYs) gained. Sampling error was handled using nonparametric bootstrapping.

Results: From a societal perspective, the digital intervention had a 56% (55%) probability of being cost-effective at a willingness-
to-pay of €0 per symptom-free person (QALY) gained, compared to WLC. This probability increased to 80% at a societal
willingness-to-pay of €20.000 per QALY gained. Taking the employer’s perspective, the digital intervention showed a
probability for a positive return on investment of 78%.

Conclusions: Digital preventive stress management for employees appears to be cost-effective societally and provides a
favorable return-on-investment for employers. Clinical Trial: German clinical trials register (DRKS00005699)
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Health-economic evaluation of a universal digital stress
management intervention for employees alongside a
randomized controlled trial

Abstract

Background: Stress is highly prevalent and known to be a risk factor for a wide range of physical
and mental disorders. The effectiveness of digital stress management interventions has bheen
confirmed; however, research on its economic merits is still limited.

Objective: To assess the cost-effectiveness, cost—utility, and cost-benefit of a universal digital stress
management intervention for employees compared to a waitlist control condition within a time
horizon of 6 months.

Methods: Recruitment was directed at the German working population. A sample of 396 employees
was randomly assigned to the intervention group (n = 198) or the waiting list control (WLC) group
(n = 198). The digital stress management intervention included seven sessions plus one booster
session and was offered without therapeutic guidance. Health service use, patient and family
expenditures, and productivity losses were self-assessed and used for costing from a societal and an
emplover’s perspective. Costs were related to symptom-free status (PSS-10 score 2 standard
deviations below the study population baseline mean) and quality-adjusted life years (QALYSs)
gained. Sampling error was handled using nonparametric bootstrapping.

Results: From a societal perspective, the digital intervention had a 56% (55%) probability of being
cost-effective at a willingness-to-pay of €0 per symptom-free person (QALY) gained, compared to
WLC. This probability increased to 80% at a societal willingness-to-pay of €20,000 per QALY
gained. Taking the employer’s perspective, the digital intervention showed a probability for a
positive return on investment of 78%.

Conclusions: Digital preventive stress management for employees appears to be cost-effective

societally and provides a favorable return-on-investment for employers.

Trial Registration: German clinical trials register (DRKS00005699)

Keywords: FEconomic evaluation; cost-utility; return-on-investment; employees; universal
prevention; internet-based

Introduction

In Europe, up to 27% of the working population suffers from stress (1). Stress is often caused by
work-related factors, including high perceived work demands, little work control, and little support
from co-workers and supervisors (2). Stress is linked to numerous diseases including mental health
problems and psychiatric diseases (3). Besides the great burden of disease for the individual, stress is
linked to formidable costs for employers as well as the society as a whole. Due to stress and stress-
related disorders individuals suffer from impairment at work and lower productivity, are more days
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ahsent from work and utilize health services at a higher rate (4).

The efficacy of stress management interventions has been confirmed in numerous meta-analyses of
randomized trials in the general population (5) and in occupational settings (6). However, high levels
of psychological stress among employees are omnipresent and remain largely untreated (7). Easily
accessible and highly scalable digital interventions independent of time and place represent a
promising approach to lowering the threshold for use compared to face-to-face interventions (8). A
recent meta-analysis provides cumulative evidence that digital or internet-based stress management
interventions (iSMIs) are effective in terms of stress reduction in adults with small-to-moderate
effects sizes (Cohen’s d=0.43; 95% CI 0.31-0.51)(9). Evidence for efficacy in an occupational
setting has also been reported in a randomised controlled trial (RCT) with a large effect size at 6-
month follow-up (Cohen’s d=1.02; 95% CI 0.76-1.27) (10). In the workplace in particular, a
universal prevention approach is especially desirable because more employees can be reached
without prior screening that might be costly (11). Compared to selective prevention with a focus on
groups of people at increased risk or indicated prevention with a focus on individuals with elevated
symptoms, universal prevention aims to reach the entire population regardless of any risk status (12).
A scalable digital intervention for universal prevention of stress in the working population has
potential for a substantial reach. Furthermore, with a focus on the entire working population,
individuals can also be reached who do not want to disclose symptoms due to fear of stigmatization
(13). Regarding the effectiveness of a universal iSMI for employees on stress symptoimns, results of a
pragmatic randomized controlled trial showed significantly lower perceived stress at post-treatment
(d=0.71, 95% CI 0.51-0.91) and at 6-month follow-up (d=0.61, 95% CI 0.41-0.81) in the iSMI
condition compared to a waitlist control (WLC) condition (14).

Yet, although the effectiveness of iSMI has been demonstrated, research on its economic merits is
still limited. Evidence suggests that an indicated iSMI to proactively prevent onset of stress in
employees represents good value for money from both a societal and an employer’s perspective
(15,16). However, no study has yet evaluated the cost-effectiveness of a universal iSMI in the
working population. The present study might be the first to evaluate the cost-effectiveness and cost-
utility of a universal iSMI for stress in employees compared to a WLC from a societal perspective
and the cost-benefit from the employer’s perspective over a time horizon of six months.

Methods
Study design

We carried out the health-economic evaluation alongside a two-arm RCT (German clinical trials
register: DRKS00005699) comparing the effects of a self-guided iSMI for stress prevention with a
WLC. Detailed information about the study design can be found elsewhere (14). We carried out and
reported the health economic evaluation in accordance with the guidelines of the International
Society for Pharmacoeconomics and Outcomes Research (17) and the Consolidated Health
Economic Evaluation Reporting Standards statement (18). The study was approved by the ethics
committee of the University of Marburg (Germany).

Recruitment

Recruitment was carried out as part of the occupational health program of a large German health
insurance company (BARMER) in a way similar to the intended implementation of the intervention
in routine practice in the future. The goal was to recruit from the general working population not
limited to individuals insured by this health insurance company. This was done primarily through
reports in the member magazine of the health insurance company and the insurance company's
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occupational health and safety management staff who informed the human resources departments of
collaborating companies about their employees' possibility to participate in the study. Interested
individuals who completed an online screening questionnaire and met eligibility criteria were asked
to fill out the informed consent form. To best reflect the routine conditions, the inclusion and
exclusion criteria were reduced to a minimum. Individuals were included who (a) were 18 years and
older, (b) were currently employed, and (c) had internet access and a valid email address. Exclusion
criteria only included a) a risk of suicide as indicated by a score of greater than 1 on the Beck
Depression Inventory suicide item (14) or b) any diagnosis with psychosis or dissociative symptoms
(self-reported).

Overall, 396 participants were included for the study, with n = 198 randomized to either the iSMI or
WLC condition. All participants completed the assessment at baseline, while 313 participants (79%)
provided data at 6-month follow-up. The average participant was 41.76 years old (SD=10.09),
female (302/396; 76%), highly educated (285/396; 72%), and employed full-time (296/396; 75%)
with a working experience of 17.58 years (SD=10.36). Almost half of the participants worked in a
management position (169/396; 43%).

Randomization and Masking

Study participants were randomly assigned to the invention or control group in a 1:1 ratio by an
independent researcher not otherwise involved in the study. Randomization took place using a
computer-based random numbers table (Randlist) to ensure equal sample sizes for both conditions.
Detailed information about the randomization procedure can be found elsewhere (14). During the
randomization process, the assignment was hidden from the participants as well as the researchers
involved in the recruitment and in the study administration. After randomization, participants were
not blind to the study conditions due to the nature of the intervention.

Control condition

In both study conditions, the participants had full access to treatment as usual (TAU). We did not
interfere in TAU. Rather, we tried to maintain a naturalistic TAU state in order to represent routine
care as much as possible.

Intervention

Participants in the intervention group (IG) received the iSMI GET.ON Stress. This iSMI entails
seven regular modules and one additional booster session for reviewing the most relevant content.
Each module consists of psychoeducation, strategies for problem-solving, emotion regulation
techniques and plans for the future. It was recommended to complete 1-2 modules per week. The
iSMI is based on the transactional model of stress (14). The training includes interactive education,
exercises, testimonials, audio, and video files. The content of the intervention is tailored to the
individual needs and interests of the participants, since several choices were made available through
different answer options. In order to integrate the new knowledge sustainably into everyday life,
homework, behavior planning, and an online diary are parts of the intervention. There was no
therapeutic guidance provided. However, the participants had the opportunity to receive automatic
text messages on their mobile phones. Participants could choose between light support with one text
message every other day or intensive support with two or three text messages per day. Text messages
contained very short exercises that should be carried out in everyday life to support the transfer from
training to real life. More details about the intervention can be found elsewhere (14). In this study, IG
participants completed on average 5.23 (SD=2.74) sessions. In total, 94 participants (48%) finished
all seven modules, while 66 participants (33%) completed the additional booster session.
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Outcome Measurements
Health-related outcome

The health outcome in the cost-effectiveness analysis (CEA) was symptom-free status based on the
Perceived Stress Scale (PSS) and defined as a score at 6-month follow-up of 2 standard deviations
(SDs) below the baseline mean of study population (22.65; SD = 5.63) (19).

Quality-adjusted life years

Quality-adjusted life years (QALYs) were used as a health outcome in the cost—utility analysis
(CUA). QALYs were based on 35 items version of the Assessment of Quality of Life (AQoL-8D)
assessed at baseline and 6-month follow-up, which is a reliable and validated instrument (20). Eight
dimensions of health-related quality of life were covered (i.e., independent living, relationships,
mental health, coping, pain, senses, self-worth, and happiness) and preference-based valuations of
health states (utilities) on a scale of 0 (death) to 1 (perfect health) were generated, using the time
trade-off method (21). Cumulative QALYs gains over the study’s follow-up time of 6 months were
estimated by calculating the area under the curve (AUC) of linearly interpolated AQoL-8D utilities
between measurement points to cover the whole follow-up period.

Costs

Resource use and costing

We used the Trimbos and Institute for Medical Technology Assessment "Treatment Inventory of
Costs in Patients with psychiatric disorders” questionnaire (TiC-P) to collect data on healthcare
utilization, patient and family costs, and productivity losses (22). The TiC-P is a retrospective
questionnaire with a 3-month recall period and has been used in a similar study (15). Costs were
expressed in Euro and indexed from 2011 to 2013, the year the study was conducted, based on the
German consumer price index (index factor 1.04) (23). Costs were converted to pound sterling (£)
using the purchasing power parities reported by the Organization for Economic Cooperation and
Development (24). For the reference year 2013, €1 was equated to £0.85.

Intervention costs

At the time of conducting the study, the market price of the digital intervention provided by the
GET.ON Institute, a commercial health-care service provider, was €99 (£84) per participant,
including costs for text messages, costs for website maintenance and hosting, technical support, and
overheads.

Healthcare costs

We used two German guidelines for calculating health care costs (25,26). Health-care costs on a per-
participant level were based on available lists of unit costs(26). Unit costs were as follows: €20.92
(£17.78) for a visit to the general practitioner, €46.55 (£39.57) for a session with a psychiatrist and
€81.44 (£69.22) with a psychotherapist, respectively. Costs per contact for allied health services
(e.g., physiotherapist) were valued at €17.08 (£14.52). Hospital stays were computed at €335.52
(£285.19) for an in-patient day in a psychiatric hospital and €306.41 (£260.45) for an in-patient day
in a hospital for psychosomatic medicine and psychotherapy. Costs were estimated by multiplying
the units of resource use with corresponding unit costs. The costs of prescribed medication were
based on the LauerTaxe (27).

Patient and family costs

Out-of-pocket payments were directly obtained from participants. Costs for travelling were valued at
€0.30 (£0.27) per kilometre. Productivity losses from unpaid work (e.g. household chores, shopping,
child care) and informal care were valued using the proxy good method (e.g., price of a close market
substitute: domestic help). The average gross wage of domestic help per hour was estimated at
€18.33 (£15.58) per hour.
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Productivity costs

Costs due to absenteeism (i.e., days not worked) were valued according to the human capital method
(28). Lost working days due to absenteeism were valued at the gross average income of participants
per day. Lost working days due to presenteeism (i.e., reduced efficiency while at work) were
computed by taking into account the number of working days for which the participant reported a
reduced work performance weighted by an inefficiency score for those days (Osterhaus method)
(29).

Statistical analysis

Health-related outcome, quality-adjusted life years and costs

Analyses were conducted according to the intention-to-treat principle using Stata version 16
(StataCorp) (30). Missing data were imputed using multiple imputations by chained equations
(MICE) using predictive mean matching to account for the skewed distribution of cost and utility
data. The imputation model was stratified by study arm and included demographic data (e.g., age,
gender, marital status, education) alongside health-related outcome variables at baseline (e.g., utility
values, perceived stress). The number of imputed datasets was at least equal to the percentage of
incomplete cases (i.e., m = 30). Analyses as described below were performed on each dataset
separately and results were pooled using Rubin's rules.

Economic evaluation: Societal perspective

Disaggregated and total costs from the employer's and societal perspectives as well as QALYs per
study group were assessed with a set of ordinary last square regression equations, the latter adjusted
for baseline utility values. Group differences in symptom-free status were tested using logistic
regression.

From a societal perspective, the incremental cost-effectiveness ratio (ICER) was calculated as the
extra costs per additional symptom-free participant or QALY gained, respectively. We bootstrapped
seemingly unrelated regression equations (SURE) models to generate 2500 simulations of
incremental cost and effect pairs while allowing for correlated residuals of the cost and effect
equations and adjusting for potential confounders (e.g., initial utility values in the effect equation).
Based on the bootstrapped SURE models, bias-corrected and accelerated 95% Cls were obtained for
incremental costs and effects. Bootstrapped cost and effect pairs were plotted on cost-effectiveness
planes to graphically represent the uncertainty surrounding the ICERs. Cost-effectiveness
acceptability curves (CEACs) were created to depict the probability of the intervention being cost
effective compared to the control condition for varying willingness-to-pay (WTP) thresholds.

To determine subgroups in which the intervention was particularly cost-effective net-benefit
regression framework (NBRF) was used (31). In the NBREF, the treatment dummy, prognostically
relevant baseline characteristics, and their interactions are regressed on net-benefit. Net-benefit (NB)
is defined as: NB = (E*A)-C, where E are the effects per participant (e.g., QALYs), C are the costs
per participant and A is the willingness-to-pay for a unit of effect (i.e., €20,000 per QALY gained).
Analyses were conducted using gender, age, education, marital status, work experience, previous
health trainings / psychotherapy, level of perceived stress, resilience, agreeableness, psychological
strain, and self-regulation competencies as independent variables.

Economic evaluation: Employer’s perspective

From the employer’s perspective, cost-benefit analyses were performed using two metrics: (1) net
benefits (NB = benefits - costs; amount of money gained after costs are taken into account) and (2)
return-on-investment (ROI = [(Benefits—Costs)/Costs]*100%; percentage of profit per FEuro
invested), where costs are defined as intervention costs and benefits as the difference in productivity
costs between the iSMI group and the control condition. The metrics were estimated by
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bootstrapping linear regression models (N = 2500). The probability of a positive financial return was
assessed by the proportion of positive estimates (e.g., NB > 0, ROI > 0%).

Sensitivity analyses

To test the robustmess of the base case findings, we performed three sensitivity analyses. First, we
applied Winsorizing, where extreme values of cost outliers (e.g. those above the 95 percentile) were
replaced by the value at the 95th percentile. Second, we varied the costs of the intervention (i.e.,
€299) to reflect uncertainties about the actual market price. Third, we used another instrument, the
EQ-5D-3L (32), to assess health-related quality of life instead of the AQoL-8D. While the first two
sensitivity analyses were applied to both the societal and employer’s perspective, the latter was only
done in the societal perspective.

Results

Health related outcomes and quality-adjusted life years

Participants in the iSMI condition had a statistically significantly higher probability for symptom-
free status at G-month follow-up with an Odds Ratio (OR) of 5.14 (95% CI 3.23 — 8.18) compared to
WLC based on bootstrapped data. The mean of the cumulative QALYs were higher in the iSMI
condition (0.321 QALYs: 95% CI 0.316 — 0.326) compared to the WLC (0.306 QALYs: 95% CI
0.302 — 0.310). Adjusted incremental differences in QALYs between the iSMI condition and the
WLC were statistically significant (A(e) = 0.015 QALYs, 95% CI 0.009 — 0.022).

Costs

Baseline costs were slightly higher in the iSMI condition (€2283, 95% CI 1916-2650) but
comparable to the WLC (€1936, 95% CI 1569-2303). The imputed mean 6-month cumulative per-
participant costs (in €) separately for various cost categories by study condition are presented in
Table 1. Direct medical costs as well as patient and family costs were similar in both groups. In the
iSMI group, costs for absenteeism were higher than costs due to presenteeism. The opposite was seen
in the WLC. Employer’s costs were slightly higher in the WLC compared to the iSMI (incremental
difference of €76, 95% CI -667-515). Average total costs were comparable in both groups with
€3195 (95% CI 2661-3729) in the iSMI condition and €3233 (95% CI 2722-3744) in the WLC
resulting in an incremental difference of €38 (95% CI -771-695) in favor of the iSMI group.

Table 1. Imputed mean cumulative per-participant costs (in €) by condition over a 6-month follow-up

eriod.
Intervention group Control group Incremental
(n=198 (n=198) difference
Mean, | 95% Cl Mean, € | 95% Cl Mean, € | 95% Cl
€
Direct medical costs
Intervention costs
(99 [- [- [ - [99 |-
GP
52 [42-62 | 50 | 41-58 [ 2 -11-16
Mental health care
(126 [67-185  [227 [ 168-286 |-101 -184--18
Antidepressants
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| 4 | -5-14 (15 | 5-25 | -10 | -24-4
Allied health services®
|41 [23-60 [ 30 | 13-46 [ 11 | -13-36
Patient and family costs
Over the counter drugs
|20 [13-28 | 26 | 19-34 | -6 | -16-5
Out of pocket expenses®
[ 106 [56-156 [104  [61-148 |2 | -63-66
Travel
11 [6-16 | 15 | 10-20 | -4 | -11-24
Unpaid work
159 90-229 187 122-252 -28 -125-70
Informal care
330 195-466 194 92-297 136 -35-307
Domestic help
168 89-248 133 44-223 35 -88-159
Productivity costs
Absenteeism
1217 897-1538 884 584-1184 334 -102-770
Presenteeism
859 616-1103 1368 1128-1609 | -509 -852--166
Employer's perspective
Intervention costs + productivity
costs
2176 1747-2605 | 2252 1841-2663 | -76 -667-515
Societal perspective
Total societal costs*®
| 3195 [ 2661-3729 [ 3233 | 2722-3744 | -38 | -771-695

For example, massage, physiotherapist, occupational therapist.

PFor example, allied health services without prescription.
“Includes all cost categories based on a bootstrapped (n = 5000) linear regression model. Columns
may not add up correctly due to rounding. CI = confidence interval.

Economic evaluation
Societal perspective

Cost-effectiveness

Table 2 shows the incremental costs, effects, mean ICERs and the distribution of cost and effect pairs
on the cost-effectiveness plane based on 2500 bootstrap simulations. Cost-effectiveness analysis
revealed that the iSMI generated more symptom-free individuals (A[E]=0.39; 95% CI 0.29-0.48) at
lower costs (A[C]=€38 [£953]; 95%CI —€-705 to €692) relative to the WLC. With regard to the
cost-effectiveness plane, 56% of the bootstrapped ICERs fell in the southeast quadrant, indicating a
56% probability that the intervention dominates WLC (Figure 1). The remaining 44% of ICERs fell
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in the northeast quadrant, demonstrating a 44% probability that the intervention leads to greater
health gains but at higher costs than WLC. At a willingness-to-pay of €1500 per additional symptom-
free person, the iSMI showed a probability of 94% of being cost-effective compared to the WLC
(Figure 2).

Cost-utility

Cost-urtility analysis revealed similar results (Table 2). Again, the iSMI was likely to be dominant
relative to the WLC with more QALY gains at lower costs resulting in a 55% probability that the
iSMI is cost-effective at a societal willingness-to-pay threshold of €0 (Figure 3). This probability
increased to 80% at a societal willingness-to-pay per QALY gained of €20,000 (Figure 4). Using
NBRE, no subgroups were identified for which iSMI was significantly more (or less) cost-effective
(all p-values = .05 for both WTPs of 0€ and €20,000 per QALY gained, respectively).
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Table 2. Results from the societal perspective (main and sensitivity analysis) based on 2500 bootstrap simulations.

https://pref

Outcome Incremental | Incremental Incremental Distribution over the cost-effectiveness plane (%)
costs, € (95% | effects, points | cost-
Cl) (95% ClI) effectiveness North-east South-east South-west | North-west
ratio, €/points | quadrant® quadrant® quadrant? quadrant®
(95% CI)?
Main analysis
Symptom-free status (0/1)
38 (-705- ‘ 0.39  (0.29- | Dominant ‘ 44 ‘ 56 ‘ 0 ‘ 0
692) 0.48)
QALYs' (range: 0-1)
-38 (-735- | 0.015 (0.009- | Dominant 45 55 0 0
B | | | |
Sensitivity analysis 1°
Symptom-free status (0/1)
-110  (-652- ‘ 039  (0.29- | Dominant ‘ 34 ‘ 66 ‘ 0 ‘ 0
477) 0.48)
QALYs' (range: 0-1)
110 (-652- ‘ 002 (0.01- ‘ Dominant ‘ 34 ‘ 66 ‘ 0 ‘ 0
477) 0.01)
Sensitivity analysis 2"
Symptom-free status (0/1)
162 (-505- ‘ 0.39  (0.29- ‘ €418 ‘ 89 ‘ 11 ‘ 0 ‘ 0
892) 0.48)
QALYs' (range: 0-1)
‘ 162 (-505- | 0.025 (0.011- | €6,515 ‘ 89 ‘ 11 ‘ 0 ‘ 0
892) 0.039)
Sensitivity analysis 3’
QALYs' (range: 0-1)
o -8 (735 ‘ 0.011 (0.003- ‘ Dominant ‘ 45 ‘ 55 ‘ 0 ‘ 0
prints jmir org/preprint/484] ]687) 0.019)

“In
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accordance with ISPOR best practice guidelines on ‘Model Parameter Estimation and Uncertainty’, we do not report any negative
incremental cost effectiveness

Ratios (ICERs) since they are meaningless. Instead, we use the term ‘dominant’ which means that the intervention has a higher impact
and comparatively lower cost with the WLC.

°The north-east quadrant of the CE plane, indicating that intervention is more effective and more costly.

“The south-east quadrant of the CE plane, indicating that intervention is more effective and less costly.

“The south-west quadrant of the CE plane, indicating that intervention is less effective and less costly.

*The north-west quadrant of the CE plane, indicating that intervention is less effective and more costly.

fQALYs: quality-adjusted life years.

eSensitivity analysis 1 analyses for winzorizing cost outlier to 95% percentiles.

"Sensitivity analysis 2 analyses adding intervention costs of €299 (instead of 99€).

’Sensitivity analysis 3 analyses for EuroQol for quality-adjusted life years.
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Employer’s perspective

The iSMI condition showed a net benefit per participant of €76 (£65) (95% CI = €-498—
665) and a benefit-to-cost ratio of 1.77 (95% CI = €-4.03-7.72). The ROI was 77% (95%
CI = -503-672%), respectively. The probability of a positive return on investment was
78% for the iISMI condition (Table 3).

Table 3. Results from the employer’s perspective (main and sensitivity analysis) of

adjusted cost-benefit analyses based on 5000 bootstrapped linear regression models.
Costs® Benefits® Financial Return
Total 95 Total | 95% NB® | 95% | ROI* | 95% p®
% Cl Cl (%) |d (%
Cl )
Main Analyses
Unguided intervention
99 NA | 175 | -399- |76 | -498 | 77 -503- | 78
764 - 672
665
Sensitivity analysis 1%
Unguided intervention
99 NA | 217 | -226-| 11 |-325 | 120 | -329- | 96
687 8 - 594
588
Sensitivity analysis 2"
Unguided intervention
299 NA [ 175 | -399-|- -698 | -41 -233- | 14
764 12 | - 156
4 465

*Includes intervention costs.

"Benefits are the difference in productivity costs between the intervention group and the
control condition.

“Net benefit (NB) linear regression models adjusted for baseline costs due to absenteeism
and presenteeism.

Return on investment (ROI) linear regression models adjusted for baseline costs due to
absenteeism and presenteeism.

*Probability of positive return on investment.

Intervention costs increased by 50%.

Sensitivity analysis 1 analyses for winzorizing cost outlier to 95% percentiles.
"Sensitivity analysis 2 analyses adding intervention costs of €299 (instead of 99€).

11
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Sensitivity analyses

Results of the sensitivity analyses are summarized in Table 2 and Table 3. Winsorizing
cost outliers led to a slightly higher probability that the intervention produces higher
health gains at lower costs than WLC with regard to symptom-free status (66%) and
QALYs (65%) at a societal WTP threshold of €0. The net benefit increased when cost
outliers were winzorized and the probability of a positive return on investment was 96%
for the iSMI. Increasing intervention costs up to 3 times (€299 instead of €99) this
probabhility decreased to 33% regarding symptom-free status and QALYs gained at a
WTP of €0. However, at a WTP of €20,000 per QALY gained, the probability of being
cost-effective was comparable to the main analysis (e.g., 78%). Return on investment
became negative when intervention costs were increased up to 3 times and the probability
of a positive financial return decreased to 14% for the iSMI. Using the EQ-5D-3L
resulted in a probability of 55 % regarding QALYs gained at a WTP of €0, identical to
the main analysis.

Discussion
Principal Results

This study evaluated the cost-effectiveness and cost—utility of a universal unguided
digital stress management intervention for employees from a societal perspective and the
cost-benefit from the employer’s perspective compared to a waitlist control condition
over a 6 months’ time horizon. From a societal perspective, the iSMI had a high
probability of being cost-effective (e.g. 80% at a WTP of €20,000 per QALY gained).
From an employer’s perspective, the iSMI had a high probability of a positive return on
investment with 78%.

Comparison with Prior Work

Evidence for economic evaluations of universal digital prevention of mental disorders is
scarce. To our knowledge, this is the first economic evaluation of a universal iSMI to
reduce stress in employees using a societal and an employer’s perspective. The results of
our study are in line with other economic evaluations of the same iSMI for stressed
employees in the field of indicated prevention (PSS = 22) in which e-coaches provided
personalized feedback throughout the intervention (15). Kihlke et al. (15) demonstrated
that more QALYs were generated for lower costs in the guided iSMI compared to a
waitlist control condition indicating a similar probability of 76% compared to our study
that the intervention was cost-effective compared to WLC at a societal WTP of €20,000
per QALY gained. A similar probability of 71% at a societal WTP of US $25,000 was
also found by Lindséter et al. (33) who evaluated therapist-guided iCBT for stress-related
disorders compared to WLC.

Results from the employer’s perspective are comparable to the study by Ebert et al. (16),
who examined the cost-benefit of the same iSMI as Kahlke et al. (15). The analysis of
Ebert et al. (16) yielded a similar benefit-to-cost ratio of 1.6 (95% CI = €-1.2-4.5)
compared to a benefit-to-cost ratio of 1.77 (95% CI = €-4.0-7.7) in this study. Our results
from the employer's perspective are also in line with findings from a recent systematic
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review indicating that addressing mental health in employees improves baoth their
wellbeing and productivity (34). Regarding the ROI analyses, our findings compare
favorably to a systematic review of face-to-face health promotion interventions at the
workplace (n = 12 RCTs) that showed on average a negative ROI (ROI = -0.22, 95% CI
=0.27-0.16; min = —4.3; max = 5) (35). Van Dongen and colleagues (2017) also showed
a negative return-on-investment of a combined social and physical environmental
intervention in office employees (36).

Limitations

The following limitations have to be considered. First, contrary to the pharmaco-
economic guidelines recommending treatment-as-usual as comparator (37), the iSMI was
compared with a wait-listed control condition, albeit with unrestricted access to usual
care. Second, due to the limited time horizon of 6 months, longer term costs and effects
caused by chronic stress (e.g., onset of a new health disorder or staff turnover) could not
be analyzed. Future studies should examine whether treatment effects and costs are
sustained over a longer period of time or decline. Third, preference-based utility values
were only evaluated at baseline and after 6 months and thus, an immediate treatment
effect has not been assessed. Fourth, costs due to presenteeism were only assessed with
the Osterhaus method. However, this method tends to overestimate costs because it
assumes a 1:1 relationship between workhours lost and productivity losses, but that
relationship might be better described as an elastic relationship, e.g., 100% to 90%.
Future studies should also include alternative methods (e.g., Health and Labor
Questionnaire method) to calculate costs due to presenteeism. Fifth, self-report
questionnaires were used which may have led to effects related to social desirability and
response bias (38). Future studies could consider claims data from health insurance
companies.

Clinical implications

Evidence-based recommendations on the cost-effectiveness of interventions can help
inform decision-makers from the societal and employer’s perspective when choosing
preventive stress interventions. The findings of this study support the hypothesis that a
universal prevention approach could be a cost-effective strategy to reduce the adverse
consequences of work-related stress. However, it must be taken into account that the
participants in the study already had a rather high initial stress level on average. That is,
we cannot say whether the cost-effectiveness results will hold up if increased numbers of
participants with low levels of stress participate in the intervention. An unguided
universal iISMI might be appropriate from an economic perspective, since there are no
costs for screening compared to an iSMI for indicated prevention and additionally no
costs for eCoach guidance, compared to guided interventions. Since health care
professionals and available resources are often limited, unguided interventions have the
potential to be implemented in routine occupational care on a large scale. Meta-analytic
evidence shows that unguided interventions generate similar effects compared to guided
interventions in individuals with low symptom severity (39). However, the evidence on
this is heterogeneous (40). Therefore, future studies should directly compare cost-
effectiveness of guided compared to unguided iSMIs. From a health economic point of
view, no moderators were revealed in NBRF analyses. However, this could also have
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been due to a too small sample size and should be further researched in an individual
participant data meta-analysis in the future.

Conclusions

A universal unguided digital stress management intervention appears to be cost-effective
(i.e., the health effects achieved represent good value for the invested money) as well as
offering a favorable benefit-to-cost ratio (i.e.,, the financial gains outweigh the
intervention costs, so the return on investment is positive). Further research is needed to
examine the long-term effects on cost-effectiveness and comparing a digital stress
management intervention with standard care. Unguided digital stress prevention carries
the promise to be scalable, which would leverage the cost-effectiveness and positive
return-on-investment of this type of universal stress prevention in the working
population.
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Scatterplot of 5000 replicates of the incremental cost-effectiveness ratio (mean differences in costs and symptom-free status) on

the cost-effectiveness plane from

the societal perspective: 1ISMI versus WLC.
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Cost-effectiveness acceptability curves (symptom-free status) from the societal perspective.
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Scatterplot of 5000 replicates of the incremental cost-effectiveness ratio (mean differences in costs and QALYSs) on the cost-
effectiveness plane from the societal perspective: 1ISMI versus WLC.
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Cost-effectiveness acceptability curves (QALYSs) from the societal perspective.
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Summary:

This study aimed to conduct an economic evaluation of guided and unguided
DHiIs 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 QALYSs 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.
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Abstract

Aims: To perform an economic evaluation of guided and unguided internet-based inter-
ventions to reduce problematic alcohol consumption in employees compared with a
waiting-list control condition (WLC) with unrestricted access to treatment-as-usual.
Design: A cost-effectiveness analysis (CEA) and cost-utility analysis (CUA) from a
societal and a cost-benefit analysis from the employer’s perspective with a 6-month time
horizon.

Setting: Open recruitment in the German working population.

Participants: Employees (178 males, 256 females, mean age 47 years) consuming at least
14 (women) or 21 (men) standard units of alcohol (SUAs) per week and scoring = 8 (men)
or 6 (women) on the Alcohol Use Disorders Identification Test.

Measurements: On-line questionnaires administered to assess SUAs and assess quality
of life (AQoL-8D) and resource use. Qutcome measure was responder (< 14/< 21 SUAs)
for the CEA and quality-adjusted life years (QALYs) for the CUA. Net benefit regression
was used to estimate cost-effectiveness for each study arm. Bootstrapping and sensitiv-
ity analyses were performed to account for uncertainty.

Interventions: Five weekly modules including personalized normative feedback, motiva-
tional interviewing, goal setting, problem-solving and emotion regulation, provided with
adherence-focused guidance [n = 142; responders: n = 73 (51.4%); QALYs = 0.364, stan-
dard error (SE) = 0.006] or without guidance [n= 146; n = 66 (45.2%); 0.359, 0.007].
Controls were on a waiting-list [n = 144; n = 38 (26.4%); 0.342, 0.007].

Findings: From a societal perspective, the guided intervention had a probability
of 55% (54%) of being the most efficient strategy at a willingness-to-pay (WTP)
of €0 per responder (QALY) gained, compared with the unguided intervention and
the control condition. At a WTP of €20 000 per QALY gained, the probability
was 78%. From an employer's perspective, the guided intervention had a higher
probability of a positive return on investment (81%) compared with the unguided

intervention (58%).

This is an open access article under the terms of the Creative Commaons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2021 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.
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Conclusion: A guided internet-based intervention to reduce problematic alcohol

consumption in employees appears to be both cost-beneficial and cost-effective.
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INTRODUCTION

Alcohol has a major impact on public health. Alcohol misuse leads to a
large burden of disease, including cardiovascular diseases, mental
health conditions, digestive diseases, cancer and injuries [1]. World-
wide, approximately 3.8% of all deaths and 4.6% of disability-adjusted
life-years (DALYs) are attributable to alcohol [2]. By 2030, alcohol use
disorders (AUDs) are estimated to be the fourth leading cause of dis-
ability in high-income countries [3].

Consequently, alcohol use is associated with substantial economic
costs for society (e.g. health-care, law enforcement, social and indirect
costs stermming from productivity losses). In middle- and high-income
countries these costs account for approximately 1% of the gross
domestic product (GDP) [2]. Approximately half the socic-economic
costs (e.g. 0.64% of the GDP per country annually) are attributable to
sick leave, reduced job performance, early retirement, involuntary
unemployment and premature mortality [4].

Hence, programmes directed at employees to reduce problematic
drinking can potentially benefit the employee, the employer and soci-
ety as a whole. Problematic drinking refers to alcohol consumption
that is likely to lead to physical or psychosocial harm and is defined as
an average rate of consumption of more than 14 weekly standard
units of alcohol (SUAs, 10 g of ethanol) for women and more than
21 weekly SUAs for men [5]. Evidence suggests that screening and
brief interventions are effective at reducing excessive alcohol con-
sumption [6]. However, it seems unlikely that brief interventions alone
curb the prevalence of problem drinking [7].

Low-threshold internet- and mobile-based interventions (IMIs)
seem to be a promising option, by which evidence-based interven-
tions designed to reduce alcohol-related problems could be delivered
less intrusively [8.9]. In addition, IMIs have the potential of attracting
individuals who would otherwise not make use of traditional services
due to practical concerns or time constraints [10]. In particular, IMls
can be anonymously accessed whenever required: two factors that
are especially relevant for problematic drinking [11].

Based on an individual participant data meta-analysis [12], IMIs
for adult problem drinking have been shown to be effective in reduc-
ing the weekly consumption of SUAs [-5.02 SUAs, 95% confidence
interval (Cl) = - 7.57 to -2.48, P < 0.001]. Guided IMIs seemed to
yield better outcomes than unguided IMIs (-6.78 SUAs, 95% Cl =
-1211to-145 P=0.013)[12].

With respect to the economic merit of IMIs for problematic drink-
ing. a modelling study revealed that the implementation of IMls could
substantially increase the cost-effectiveness of health-care systems
for AUDs [13]. A recent systematic review on the cost-effectiveness

of IMIs for substance use disorders suggested that IMIs for AUDs pro-
vide good value for money, from both a public health-care and a soci-
etal perspective [14]. The only study comparing an unguided and a
guided IMI for problematic drinking in adults in a substance abuse
treatment centre suggested that a guided IMI offered better value for
money than an unguided IMI [15].

However, to the best of our knowledge, no study has yet evalu-
ated the economic merit of (un-)guided IMIs for problematic drinking
specifically in employees, from neither the societal nor the
employer's perspective. Elsewhere we have reported the primary
outcome with regard to the reduction of self-reported quantity of
alcohel consumption in standard units of alcohel [16]. Here, we
evaluated the cost-effectiveness and cost-utility of an unguided and
guided IMI for problematic alcohol use in employees relative to a
waiting-list control condition from a societal perspective and the
cost-benefit from the employer's perspective, within a time horizon
of 6 months.

METHODS

Study design

The execution and reporting of the health economic evaluation
followed the declaration of the Consolidated Health Economic Evalua-
tion Reporting Standards [17] and the guidelines of the International
Society for Pharmacoeconomics and Results Research [18]. The eco-
nomic evaluation was conducted alongside a three-arm pragmatic ran-
domized controlled trial evaluating the effects of both an intermnet-
based intervention with adherence-focused guidance and without
guidance (i.e. self-help) to reduce alcohol consumption in employees
compared to a waiting-list control group with unrestricted access to
treatment-as-usual (TAU). Detailed information regarding the study
design can be found elsewhere [16,19]. The study was approved
by the University of Lineburg (Germany) ethics committee
(no. Boss201404 OT) and registered in the German clinical trial regis-
ter for clinical studies (DRKS00006105).

Participants

Participants were recruited in Germany during the period from
October 2014 to February 2016. An open recruitment procedure was
used (e.g print newspaper articles, open-access websites), which
was supported by some German health insurance companies
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(e.g. BARMER, KKH, BKK) via announcements in their membership
magazines and on their websites). The recruitment strategy employed
in this study is the same that will be employed when the intervention
is delivered under real-world conditions, thus strengthening the eco-
logical validity of the study.

Individuals (aged 18 years and above) were included into the study
if they were (a) currently (self-Jemployed, (b) reported drinking at least
14 (women)/21 (men) standardized units of alcohol (SUAs) per week
with (c) having a score of = 8/6 for men/women on the Alcohol Use
Disorders ldentification Test (AUDIT) [20]. Exclusion criteria included
(a) any past psychosis or drug dependence (self-disclosed); (b) notable
suicidal risk. as indicated by a score greater than 1 on item 9 of the
Beck Depression Inventory [21]; or (c) current treatment for aleohol-
related problems or work-related stress. The Consolidated Standards of
Reporting Trials (CONSORT) study flow-chart and participants’
characteristics at baseline can be found elsewhere [16]. In brief,
434 employees were recruited into the trial. Two participants withdrew
from the study and requested their data to be deleted. Thus, the final
ITT sample consisted of 432 participants, with 146 randomized to the
unguided intervention, 142 to the guided intervention and 144 to the
waiting-list control condition. At post-treatment, 339 participants
(78.5%) were still partidpating, whereas at 6-month follow-up, 270 par-
ticipants (62.5%) completed the follow-up questionnaires. The three
groups differed with regard to missing data on primary and secondary
outcomes at T2 (P = 0.032), but not at T3 (P = 0.092) [16]. The average
partidpant was female (n = 256, 59.5%; males: n = 178, 40.5%),
47 years of age [standard deviation (SD)= 19], full-time employed

(69.7%), with an average working experience of 23 years (SD = 11) and
drinking 29.6 SUAs weekly (SD = 15.8) [16].

Randomization and masking

Study participants were randomly assigned at individual level in a
1:1:1 ratio with a block size of three to the study groups by an inde-
pendent researcher, who was not otherwise involved in the study,
using an automated, computer-based, random integer generator (ran-
domisation.eu). Detailed information about the randomization proce-
dure can be found elsewhere [16]. During the randomization
procedure, group allocation was concealed from participants,
researchers involved in recruitment and eCoaches. After randomiza-
tion, study participants were aware of their group allocation as they
received immediate or delayed access to the internet-based
intervention.

Interventions

All study participants had unrestricted access to TAU. The German
53-Guideline for Alcohol-related Disorders recommends brief inter-
ventions in outpatient settings for problematic drinking [e.g. general
practitioners (GPs), psychotherapists] [22]. In our pragmatic study, we
did not interfere in TAU. Instead, we maintained a naturalistic TAU
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condition to represent current routine care as best as possible.
It should also be noted that health-care use was measured in detail

(see Measures).

Web-based intervention

The web-based alcohol intervention (GET.ON Clever weniger trinken;
CWT - be smart - drink less) consisted of five weekly modules which
were based on evidence-based treatments of alcohol use disorders
[23,24], eg. motivational interviewing, methods to control drinking
behaviour and relapse prevention. In addition, the intervention con-
tained elements of emotion regulation [25]. A detailed description of
the intervention can be found elsewhere [19]. Participants in the
guided condition were supported by an eCoach (e.g. a trained psy-
chologist). Guidance in this study was primarily based on the
supportive-accountability model of guidance in internet interventions
[26] and consisted of two elements: adherence monitoring and feed-
back on demand, which was provided within 48 hours. Participants in
the guided intervention group completed three modules on average,
while participants in the unguided intervention group completed 2.5
modules [16].

Outcome measurements

Health-related outcomes

Drinking outcomes were operationalized as the number of partici-
pants who complied with the low-risk guideline for problematic drink-
ing at é-month follow-up. Responders were defined as having
consumed no more than 14 (for women) or 21 (for men) SUAs weekly.
Health-related quality of life was measured using the Assessment
of Quality of Life (AQoL-8D) at baseline, post-treatment and 6-month
follow-up. The AQol-8D is a reliable and validated quality of life
instrument [27]. It measures health-related quality of life across
eight dimensions (independent living, relationships, mental health,
coping, pain, senses, self-worth and happiness) and generates patient
preference-based utilities on a scale of 0 (death) to 1 (perfect health),
using the time trade-off method [28]. Quality-adjusted life-years
(QALYs) gained were estimated by calculating the area under the
curve (AUC) of linearly interpolated AQoL-8D utilities between mea-
surement points to cover the whole é-month follow-up period.

Resource use and costing

Costs were measured from both societal and the employer's perspec-
tives. When the societal perspective was applied, all costs
(i.e. intervention, health care, patient and family and productivity
costs) related to the intervention were taken into account irrespective
of who pays or benefits from them. When applying the employer's

perspective, only costs and economic benefits pertinent to employers
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were included (i.e. costs or cost reductions stemming from changes in
absenteeism and presenteeism) plus intervention costs assuming that
the latter would be paid for by the employer. We used the Trimbos
and iMTA questionnaire for costs associated with psychiatric iliness
(TiIC-P) [29], a retrospective questionnaire with a 3-month recall
period, for collecting data on health-care use, patient and family costs
and productivity costs. Accumulated costs were estimated using the
AUC method to linearly interpolate 3-month costs as measured at
each measurement point to cover the full follow-up period of
6 months. The TiC-P was adapted for use in Germany and has been
used in a series of cost-effectiveness studies [30-32]. Costs were
expressed in Euros and indexed from 2011 to 2015, the year the
study was conducted, with an index factor of 1.05 based on the Ger-
man consumer price index [33]. Costs were converted to pounds ster-
ling (£) using the purchasing power parities reported by the
Organization for Economic Cooperation and Development [34]. For
the reference year 2015, €1 was equated to £0.89.

Intervention costs

At the time of conducting the study. the market price of the unguided
internet-based intervention provided by the GET.ON Institute, a com-
mercial health-care service provider, was €79 (£70) per participant,
whereas it was €189 (£168) for the guided intervention including the
time that eCoaches spent on coaching and administrative tasks, costs
for website maintenance and hosting, technical support and

overheads.

Health-care costs

We used two German guidelines for calculating health-care costs
[35.36]. Health-care costs on a per-participant level were based on
available lists of unit cost prices [35]. Unit cost prices were as follows:
€21.06 (£18.74) for a visit to the GP, €46.96 (£41.79) for a session
with a psychiatrist, €81.98 (£72.96) for a session with a psychothera-
pist and €17.14 (£15.26) for allied health services. Hospital stays were
computed at €356.70 (£317.46) for an inpatient day in a psychiatric
hospital (Supporting information, Table S2). Costs were estimated by
multiplying the units of resource use with corresponding unit cost
prices. The costs of prescribed medication were based on the German

drug registry, Rote Liste [37].

Patient and family costs

Out-of-pocket payments were directly obtained from participants.
Costs for travelling were valued at €0.30 (£0.27) per kilometre. Pro-
ductivity losses from unpaid work (e.g. household chores, shopping,
child care) were valued using the replacement cost method [38,39]
with an estimated value of €19.25 (£17.13) per hour (i.e. the average

gross wage of domestic help per hour).

Productivity costs

We followed the human capital approach to value costs due to
absenteeism [40]. Lost working days due to absenteeism were valued
at the gross average income of participants per day. Lost working
days due to presenteeism were computed by taking into account the
number of working days for which the participant reported reduced
functioning weighted by an inefficiency score for those days
(Osterhaus method) [41].

Statistical analysis

The study was not powered to statistically test differences in
health economic outcomes. Therefore, we took a probabilistic
decision-making approach to make health economic inferences
(eg. cost-effectiveness acceptability curves) [42] and did not test
for statistically significant differences in costs between study
groups. Due to the &-month time horizon, we did not discount

costs and effects.

Handling missing data

All findings were reported in accordance with the CONSORT [43], fol-
lowing the intention-to-treat principle. Little's overall test of random-
ness indicated that missingness in cost and outcome data occurred
completely at random (P = 0.57). We employed a Markov chain Monte
Carlo muiltivariate imputation algorithm as implemented in SPSS ver-
sion 26, with 100 estimations per missing value. We did not impute
costs due to inpatient care, because only six participants (1.6%) were
hospitalized during the 6-month follow-up period leading to unstable
imputations. Data were first aggregated over the 100-fold imputa-
tions and these aggregated data were used in the bootstrapped
analyses.

Analyses of health-related outcomes and costs

We tested for group differences in the number of responders using
Pearson's ¥ analysis [16]. Total adjusted QALYs were estimated
using ordinary least-squares regression analyses with robust stan-
dard errors controlling for AQoL-8D baseline scores [44]. Cost cat-
egories as well as costs from the employer's and societal
perspectives per study group were assessed by bootstrapping
(n = 2500) ordinary least-squares regression models. In addition, we
estimated total societal costs with a generalized linear regression
model. We used the modified Park's test [45] to determine the
family distribution (i.e. gamma distribution). The model was adjusted
for baseline costs [46], initial depressive symptom severity and
alcohol consumption as associated factors of resource utilization.
We used a link identity function providing additive effects of

covariates [47].
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Cost-effectiveness and cost-utility analyses from the
societal perspective

Net monetary benefit (NMB) regression framework was used to
obtain cost-effectiveness and cost-utility estimates for each condition
from the societal perspective. All three conditions were included
simultaneously in the NMB analyses, with no need to specify the com-
parator [48]. The NMB was calculated as A = Ek - Ck, where Ek is the
arithmetic mean of health-related outcomes (e.g. responders, QALYs),
Ck is the mean of costs for the kth comparator and A is the
willingness-to-pay (WTP) threshold. NMB values were calculated at
each WTP (QALYs: €0-50 000 at €5000 intervals; responder: €0-
5000 at €500 intervals). At each threshold, 2500 bootstrap model iter-
ations of the linear regression models of the NMB adjusted for base-
line cost, utility values (only when QALYs were used), initial
depressive symptom severity and alcohol consumption as associated
factors for health-related outcomes and resource utilization were per-
formed. For an n-way comparison, the alternative with the highest net
benefit has the highest probability of being cost-effective [49]. Cost-
effectiveness acceptability curves (CEACs) were generated to assess
for each condition the probability of being the most cost-effective
alternative compared to the other two conditions over a range of
willingness-to-pay thresholds [50]. CEACs were based on the
bootstrapped regression maodels. In each of the bootstrap iterations,
the probability that each intervention was the most cost-effective
alternative was reported as the proportion of replicates, in which each
intervention had the highest NMB.

Cost-benefit analyses from the employer's perspective

Two metrics were applied: (1) net benefits (NB = benefits - costs;
amount of money gained after costs are taken into account) and (2)
retumn-on-investment (ROI) [ROI = (benefits - costs)/costs x 100%;
percentage of profit per Euros invested], where costs are defined as
intervention costs and benefits as the difference in productivity costs
between the intervention groups and the control condition. Both met-
rics were each estimated by bootstrapping a linear regression model
adjusted for baseline costs due to absenteeism and presenteeism, and
initial depressive symptom severity (n = 2500). The probability of
financial return was estimated by the proportion of positive estimates
(e.g. NB > 0, ROI > 0%).

Sensitivity analyses

To assess the robustness of the base case findings, six sensitivity ana-
lyses were performed. First, we repeated the main analyses but with-
out covariate adjustments. Secondly, we applied a more conservative
low-risk guideline for problematic drinking by defining responders as
having consumed no more than seven (for women) or 14 (for men)
SUAs weekly [51,52]. Thirdly, we performed analyses assuming

reduced effects in both intervention groups (i.e. approximately the
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95% Cl of weekly alcohol consumption and QALYs). Fourthly, we
applied winsorizing, where cost outliers (e.g. those above the 95th
percentile) are not removed, but their extreme values are replaced by
the value at the 95th percentile [53]. Fifthly, we assessed the impact
of inpatient care on the results of the main analyses by excluding
costs due to inpatient care from the analyses. Finally. we varied the
costs of the intervention by plus 50% to reflect uncertainties about
the actual market price, both in net monetary benefit regression ana-
lyses from the societal perspective and cost-benefit analyses from

the employer’s perspective.

RESULTS
Health-related outcomes

At 6-month follow-up, both intervention groups yielded statistically
significant higher rates of response to the low-risk drinking threshold
(unguided: n = 66, 45.2%; guided: n =73, 51.4%) compared to the
control group (n =38, 26.4%; unguided: xzm =1116, P=0001;
guided: %, = 18.85, P < 0.001). Total adjusted mean QALYs were
higher in the guided intervention group (0.364 QALYs: 95%
Cl = 0.359-0.369; SE = 0.006) compared to the unguided interven-
tion group (0.359 QALYs: 95% Cl = 0.354-0.364; SE = 0.007) and the
control condition (0.342 QALYs: 95% Cl = 0.337-0.357; SE =0.007).
Adjusted incremental differences in QALY's between the interventions
groups and the control condition were statistically significant
[unguided: Ale) = 0.018 QALYs, 95% CI = 0.010-0.025; guided: Ale)
=0.022 QALYs, 95% Cl = 0.014-0.029].

Costs

Baseline costs were similar for the unguided intervention group (€992
(£883), SD =1477] and the control condition [€917 (£816),
SD = 1580] but higher in the guided intervention group [€1297
(£1154), SD = 2513]. Table 1 presents the bootstrapped (n = 2500)
imputed mean cumulative per-participant costs (in €) by condition dur-
ing the é-month follow-up period. Direct medical and patient and
family costs were comparable for all three groups. In both intervention
groups, costs due to presenteeism were lower compared to costs cau-
sed by absenteeism. The opposite applied to the control condition.
With regard to costs stemming from absenteeism, both intervention
groups showed similar (unguided: €661, 95% Cl = €462- 860; guided:
€670, 95% Cl = €467-872), but higher cost levels compared to the
control condition (€561, 95% Cl = €360-761). The guided interven-
tion group generated the fewest costs due to presenteeism (€510,
95% Cl = €352-667) compared to the unguided intervention group
(€648, 95% Cl = €492-803) and the control condition (€628, 95%
Cl = €472-785). The control condition and the unguided intervention
group showed comparable cost levels [€1782 (£1586), 95% Cl=
€1435-2130 versus €1774 (£1579), 95% Cl = 1429-2119]; however,

both groups were less costly than the guided intervention group
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TABLE 1 Bootstrapped (n = 2500) imputed mean cumulative per-participant costs (in €) by condition over a 6-month follow-up period

Waiting-list control

Unguided intervention Guided intervention

condition (n = 144) group (n = 146) group (n= 142)
Mean, € (95% Cl) Mean, € (95% Cl) Mean, € (95% Cl)

Intervention costs - 79 - 189 -
Direct medical costs®

GP 40 34-47 42 35-48 43 36-49

Mental health care 64 37-92 46 18-73 70 43-98

Antidepressants 15 6-23 19 10-27 21 12-29

Allied health services® 36 19-53 30 13-46 48 31-65

In-patient care 183 56-310 27 0-153 126 0-253
Patient and family costs®

Over-the-counter drugs 24 18-30 22 16-28 23 17-29

Out-of-pocket expenses® 42 24-59 19 1-36 34 17-52

Travel 8 5-10 7 5-10 4 2-6

Unpaid work 183 116-250 175 109-242 217 150-285
Productivity costs®

Absenteeism 561 360-761 661 462-860 670 467-872

Presenteeism 628 472-785 648 492-803 510 352-667
Employer's perspective

Intervention costs + productivity costs 1189 897-1481 1388 1098-1678 1368 1074-1662
Societal perspective

Total societal costs® 1782 1435-2130 1774 1429-2119 1954 1604-2303

“Costs of cost categories were estimated based on bootstrapped (n = 2500) linear regression models.

°For example, physiotherapist, massage, occupational therapist.
“For example, allied health services without prescription.

“Includes all cost categories. Total societal costs were estimated based on a bootstrapped (n = 2500) linear regression model. Due to rounding, columns do

not add up correctly. Cl = confidence interval.

[€1954 (£1739), 95% Cl = 1604-2303]. However, adjusted total costs
were nearly identical for both intervention groups and lower com-
pared to the control condition (Table 2).

Cost-effectiveness and cost-utility analyses from the
societal perspective

The control condition yielded the smallest effects in terms of treat-
ment response and QALY's gained and did so at higher costs compared
to both intervention groups, reflected in the lowest mean NMBs
(Table 2). The CEACs (Fig. 1) showed that the guided intervention
tends to be the preferred alternative compared to the unguided inter-
vention and the control condition, with a prebability of 55 and 54% of
being the most cost-effective strategy at a WTP of €0 per responder
and QALY gained, respectively. The probability increases to 78%
when increasing the WTP to €20 000 (£17 800) per QALY gained and
86% at a WTP of €5000 (£4450) per additional responder. Despite
the 31 and 32% probability of the unguided intervention being the
most cost-effective strategy at a WTP of €0 per responder and QALY
gained, respectively, its probability diminishes with increasing WTPs
eg. 22% at a WTP of €20000 per QALY gained). The control

condition has the lowest chance of being the most cost-effective
strategy, with a probability of 14% for both health outcomes at a
WTP of €0 that decrease to 0% as WTPs increase.

Cost-benefit analyses from the employer's
perspective

The unguided intervention condition showed a net benefit per partici-
pant of €29 (£26) (95% C| = €23-34), which was €109 (£97) (95% Cl=
£105-114) in the guided intervention condition. The ROl was 36%
(95% ClI = 30-43%) and 58% (95% Cl = 55-60%), respectively. The
probability of a positive return on investment was 58% for the
unguided and 81% for the guided intervention condition (Table 3).

Sensitivity analyses

Results of the sensitivity analyses are summarized in Supporting infor-
mation, Table S1. Analyses based on linear regression models without
covariate adjustments supported the conclusion that the guided inter-
vention has the highest probability of being cost-effective at a WTP
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TABLE 2 Results from the societal perspective of adjusted cost-effectiveness and cost-utility analyses based on 2500 bootstrapped net monetary benefit regression models

Adjusted mean

Adjusted mean

NMB at WTP of
€5000/treatment
responder”

Adjusted

Adjusted mean

NMB at WTP of

mean

Treatment

total societal
costs (€

Study

€20 000/QALY gained” 95% Cl

95% Cl

95% Cl

QALYs®

(%)

respander (n)

95% Cl

group

4661-5218

4939

=76 - 1004
943-2052

464

1498

0.337-0.357

0.342

0.359

264

38
b6
73

1671-2213

1583-2096

1942
1840

1865

Control

5090-5643

0.354-0.364 5367
5498

45.2
51.4

Unguided
Guided

5217-5778

1290-2413

1852

0.359-0.369

0.364

1592-2137

*Mean societal costs were estimated by a generalized linear regression model with gamma family distribution and link identity function adjusted for baseline costs, initial depressive symptom severity and alcohol

consumption.

bQuality-adjusted life-years (QALYs) were estimated by an ordinary least-squares regression model adjusted for baseline utility values.

“Net monetary benefit (NMB) linear regression models were adjusted for baseline cost, initial depressive symptom severity and alcohol consumption.

willingness

IMet monetary benefit (NMB) linear regression models were adjusted for baseline cost, utility values, initial depressive symptom severity and alcohol consumption. CI = confidence interval; WTP

to pay.
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of €20 000 per QALY gained, however; the probability was lower
(55%) compared to the adjusted analysis (78%) (Supporting
information, Fig. S1). The application of stricter limits for problematic
drinking led to converging probabilities for the guided (56%) and
unguided intervention (44%) to be the most cost-effective preventive
intervention at a WTP of €5000 (Supporting information, Fig. S2),
assuming that reduced effects on health-related outcomes in both
intervention groups did not influence the economic outcomes
(Supporting information, Fig. S3). Winsorizing extreme values to the
level at the 95th percentile did not affect cost-effectiveness outcomes
(Supporting information, Fig. 54). Hospital costs were higher in the
guided intervention group compared to the unguided group and the
control condition, so excluding these costs increased the guided inter-
vention's probability to be the most efficient option to 72% (85%) at a
WTP of €0 (€20000) per QALY gained (Supporting information,
Fig. 55). Increasing intervention costs by 50% led to an almost equal
likelihood that the unguided (46%) and guided interventions (41%)
constitute the most efficient option from the societal perspective at a
WTP of €0 per QALY gained. At a WTP of €20 000 per QALY gained,
the probability of being cost-effective was higher for the guided
intervention (64%) compared to the unguided intervention (36%)
(Supporting information, Fig. 56). ROl was negative for the unguided
intervention when intervention costs were increased by 50%, while
the probability of a positive financial return was just greater than 50%
for the guided intervention group (Table 3).

DISCUSSION
Main findings

Our study was designed to evaluate the cost-effectiveness and cost-
utility of the unguided and guided intervention as adjunct to TAU to
reduce problematic alcohol use in employees, in comparison with a
waiting-list control condition (WLC) with unrestricted access to TAU
from a societal and an employer's perspective. Statistically significant
differences favouring both intervention groups compared to the WLC
were found for both health outcomes (e.g. treatment response and
QALYs). From a societal perspective, the guided intervention had the
highest probability of being cost-effective (e.g. 78% at a WTP of
€20000 per QALY gained). From an employer's perspective, the
guided intervention showed higher net benefits than the unguided
intervention and the WLC. Probability of financial return ranged from
58% (unguided IMI) to 81% (guided IMI).

Comparison to previous research

A systematic review provided evidence that screening and brief inter-
ventions in primary care are cost-effective in relation to various com-
parators to tackle alcohol-related harms [54]. Although the
effectiveness of IMIs for adult problem drinking is well established

[12], there is a critical gap in health economic evidence for such
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Cost-effectiveness acceptability curve

Responder QALYs

Cost-effectiveness acceptability curve

FIGURE 1 Cost-effectiveness acceptability
curves from the societal perspective
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TABLE 3 Results from the employer's perspective of adjusted cost-benefit analyses based on 2500 bootstrapped linear regression models

(main and sensitivity analyses)

Costs® Benefits® Financial return
Total 95% Cl Total 95% Cl NB 95% Cl RO (%) 95% Cl Pe (%)
Main analyses
Unguided intervention 79 NA 108 102-113 29 23to 34 36 30to 43 58
Guided intervention 189 NA 298 294-303 109 105 to 114 58 55 to 60 81
Sensitivity analysis’
Unguided intervention 1185 NA 108 104-114 -10 -15to -5 -8 -13 to -4 47
Guided intervention 2835 NA 298 292-301 14 9to 18 5 3to7 54

*Net benefit (NB) linear regression models were adjusted for baseline costs due to absenteeism and presenteeism and initial depressive symptom severity.
PReturn on investment (ROI) linear regression models were adjusted for baseline costs due to absenteeism and presenteeism, and initial depressive

symptom severity.

“Probability of positive return on investment.
YIntervention costs increased by 50%.
“Costs are intervention costs.

Benefits are the difference in productivity costs between the intervention groups and the control condition. MA = not available; Cl = confidence interval.

interventions. To our knowledge, this is the first trial-based economic
evaluation of an unguided and guided intervention to reduce problem-
atic drinking in employees using a societal and an employer's perspec-
tives. As such, results from our trial add to the growing evidence
pointing to the cost-effectiveness of IMIs for mental health disorders
[14,55-57]. Blankers et al. (2012) compared an unguided and a guided
IMI for harmful alcohol use in adults in a substance abuse treatment
centre from a societal perspective. Results of the current health eco-
nomic evaluation are in agreement with these findings. In parallel to
our findings, the guided IMI provided better value for money than
unguided self-help. Compared to our results, cost-utility analyses rev-
ealed a slightly lower probability (60%) of the guided intervention
being cost-effective compared to the unguided IMI at a ceiling ratio of
€20 000 per QALY gained [15]. In addition, our findings agree with

available health economic evidence from a recent systematic review

showing the health economic benefits of IMls for alcohol use disorder.
Probabilities that IMIs were cost-effective from a societal and a public
health care perspective, respectively, ranged from 60 to 84% [14].
Our results from the employer's perspective are also in line with
findings from a recent systematic review showing that targeting sub-
stance misuse in employees improves both employees’ wellbeing and
productivity [58]. Regarding the ROI analyses, our findings compare
favourably to a systematic review on the costs and benefits of health
promotion interventions at the work-place (n = 12 RCTs), which rev-
ealed on average a negative ROI (ROl = -0.22, 95% Cl = 0.27-0.16;
min = -4.3; max = 5) [59]. In addition, the percentages of profit per
Euros invested of 37% (95% Cl = 30-44%) and 61% (95% Cl=58-
63%) for the unguided and guided intervention, respectively,
are comparable to a study on a guided internet-based intervention

targeting work-related stress in employees (ROl = 61%) [60].
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Limitations

This study has some limitations. First, the time horizon of this study
was limited to & months. It is possible that health effects were
maintained after 6 months, but they also might diminish over time.
The same holds true for decreased costs and productivity gains. As
additional costs such as premature death or accidents were not taken
into account, costs only reflect short-term costs. Further studies
should thus assess the long-term clinical and cost-effectiveness of
IMIs for problematic alcohol use to shed light on its longer-term cost-
effectiveness. In addition, the societal perspective was incomplete by
omitting crime and criminal justice, future medical and opportunity
costs (e.g. time spent on using the intervention, travelling time). How-
ever, as this is a preventive intervention, crime and criminal justice
costs might not significantly affect the results in this study. Secondly,
although the sample size in this trial was sufficient to demonstrate
clinical effectiveness, it needs emphasizing that much larger sample
sizes are required for hypothesis testing in economic studies due to
the large variance of costs relative to normally distributed health
effects [61]. Therefore, future studies employing larger sample sizes
are recommended to allow for robust evaluations of cost changes and
sustainability of interventions such as IMls. Thirdly, the IMIs were
compared to a waiting-list control condition in the present trial. How-
ever, pharmaco-economic guidelines recommend standard care
(e.g. brief face-to-face alcohol interventions) as comparator [62].
Future studies should thus directly compare the cost-effectiveness of
IMIs versus face-to-face interventions. Fourthly, the trial participants
were highly educated. Evidence suggests that better treatment adher-
ence is predicted by higher education [63]. Attrition has been
suggested to be an issue, especially in internet-delivered interventions
[64]. Hence, we cannot predict the uptake of such an intervention in
less educated people or among people with a lower socio-economic
status. It is thus warranted to conduct economic evaluations in these
specific population segments. Fifthly, we did not conduct diagnostic
interviews to identify participants with alcohel use disorder. However,
including participants with a wide range of consumed alcohol units
reflect the real-life situation in the general population in high-income
countries [65]. Finally, the research context may have led to self-
selection of individuals who might be more motivated and committed
to engage in IMIs than is assumed outside a research context [66]. As
a result, findings might not be generalizable to the wider target popu-
lation, but are likely to be representative for precisely those people
willing to use IMIs in the first place.

Implications

The current study shows that an intemet-based intervention may
not only be effective in reducing weekly alcohol consumption, but
also that achieving and maintaining a marked reduction in drinking is
associated with significant increases in health-related quality of life.
As the population segment targeted in the current study had a
lower than average health-related quality of life when entering the
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study [67], this finding underscores the importance of offering this
target group an eHealth intervention to curb their problematic
alcohol use.

Internet-based interventions for mental disorders have often
been touted as potential cost-saving alternatives to face-to-face
individual or group therapy [55,56]. Findings from our study add to
the evidence base that IMIs have indeed a high probability of being
cost-effective in reducing problematic alcohol consumption among
employees. The IMIs that we evaluated are cost-effective and even
dominant, in the sense that for fewer costs better health gains were
achieved. Furthermore, the outcomes of our ROl analyses could
encourage employers and decision-makers in public health to offer
IMIs to employees because there are favourable ROIs, as the IMIs
led to increases in productivity (less absenteeism and less
presenteeism), in particular via an IMI with adherence-focused guid-
ance. All in all, the findings highlight the importance of promoting
awareness and access to this type of intervention for problematic
drinking.

Considering that only relatively few health-care professionals
actually administer face-to-face brief alcohol interventions, and that
only a small proportion of patients who might benefit accept those
treatment offers [7]. it would be worthwhile to integrate IMls for
problematic drinking into routine practice. However, some risks need
to be considered when scaling-up IMls. There are no guarantees that
adherence and (by proxy) effectiveness found in a research context
will be maintained if such an intervention is scaled-up in the general
population, at the work-place or in primary care. In addition, the high-
quality information and communication technology resources
(e.g. stable and secure internet connections) may not be available to
the same extent outside the research setting.

CONCLUSION

Findings suggest that internet-based interventions to reduce problem-
atic alcohol consumption in employees are both cost-beneficial
(i.e. the financial benefits exceed the intervention costs and thus the
return on investment is positive) and cost-effective (i.e. the health
effects gained present good value for the money invested). However,
more studies with longer follow-up periods and standard care as com-
parator are needed to further substantiate these findings. Given the
evidence for the effectiveness, feasibility and acceptance of internet-
based interventions to reduce problematic alcohol consumption, their
potential cost-effectiveness and scalability might strategically pave
the way to alleviate the health and economic burden related to prob-

lematic alcohol use in an affordable manner.
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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
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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.
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Abstract

Background

Implementation of evidence-based healthcare practices (EBPs) is a complex endeavour and is often lagging behind
research-informed decision processes. Understanding and systematically improving implementation using
implementation theory can help bridge the gap between research findings and practice. This study aims to translate, pilot
and validate the German version of the NoMAD questionnaire (G-NoMAD), an instrument derived from Normalization
Process Theory, to be used to explore the implementation of EBPs.

Methods

Survey data has been collected in four German research projects and subsequently combined into a validation data set.
Two versions of the G-NoMAD existed, independently translated from the criginal English version by two research groups.
A measurement invariance analysis was conducted comparing latent scale structures between groups of respondents to
both versions. After determining the baseline model, the questionnaire was tested for different degrees of invariance
(configural, metric, scalar, and uniqueness) across samples. A confirmatory factor analysis for three models (a four factor,
a unidimensional, and a hierarchical model) was used to examine the theoretical structure of the G-NoMAD. Finally,
psychometric results were discussed in a consensus meeting and the final instructions, items, and scale format were
agreed.

Results

A total of 539 health care professionals completed the questionnaire. The results of the measurement invariance analysis
showed configural, partial metric and partial scalar invariance indicating that the questionnaire versions are comparable.
Internal consistency ranged from acceptable to good (0.79 < a < 0.85) per subscale. Both the four factor and the
hierarchical model achieved a better fit than the unidimensional model, with indices from acceptable (SRMR = 0.08) to
good (CFI=0.97; TLI=0.96). However, the RMSEA values were only close to acceptable (fourfactor model: x2164 =
1029.84, RMSEA = 0.10; hierarchical model: x2166 = 1073.43, RMSEA =0.10).

Conclusions

The G-NoMAD provides a reliable and promising tool to measure the degree of normalization among individuals involved
in implementation activities. Since the fit was similar in both the four factor and the hierarchical model, priority should be
given to the practical relevance of the hierarchical model which includes a total score and four subscale scores. The
findings of this study support the further usage of the G-NoMAD in German implementation settings.

Trial registration

Both the AdAM project (No. NCT03430336, 06/02/2018) and the EU-project ImpleMentAll (No. NCT03652883,
29/08/2018) were registered on ClinicalTrials.gov. The ImplementIT study was registered at the German Clinical Trial
Registration (No. DRKS00017078, 18/04/2019). The G-NoMAD validation study was registered at the Open Science
Framework (No7u9ab, 17/04/2023).

Contribution to literature

 This study translates, adapts and validates the German version of the NoMAD questionnaire (G-NoMAD), a
measurement instrument to assess normalization as an implementation outcome.

¢ The G-NoMAD provides a reliable and promising tool to measure the degree of normalization among health care
professionals and other individuals involved in implementation activities in German implementation settings.
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* Pragmatic quantitative measures to assess and monitor implementation processes are powerful tools facilitating
implementation of evidence-based healthcare practices.

Introduction

Implementation of evidence-based healthcare practices (EBPs) is a complex endeavour (1) and is often lagging behind
research-informed decision processes (2, 3). Successful implementation of EBPs depends on change processes on
multiple levels (4) and occurs within specific context (5). Meanwhile, the successful implementation of EBPs is a
necessary pre-requisite for optimal and state-of-the-art healthcare provision (6). Therefore, the successful implementation
of new practices is a common goal on all contextual levels and across multiple stakeholder groups. Understanding and
systematically improving implementation can support closing the gap between research findings and practice.
Implementation processes and outcomes can be understood and, subsequently, improved by the use of implementation
theory (7). Moreover, such theories can explain change processes in complex systems including a multiple stakeholder
perspective (8).

Normalization Process Theory

As a vigorously developed and thoroughly tested and refined medium-range theory, Normalization Process Theory (NPT)
(8-10) provides a basis for understanding relevant processes and work that needs to be done to implement an
intervention (9). NPT can be used to understand the dynamics of implementing new practices or interventions in routine
health care (9). The theory postulates that “practices become routinely embedded in social contexts (‘normalized’) as the
result of people working, individually and collectively, to enact them" (Finch et al, 2013, p. 2). NPT posits of four
mechanisms — coherence (CO), cognitive participation (CP), collective action (CA), and reflexive monitoring (RM) — which
promote or inhibit the implementation of complex interventions into routine health care systems (8—11), see details in
Table 1. The theory has been widely used for qualitative analyses of implementation activities in a diverse range of health
care contexts (8). The four mechanisms or core constructs of NPT have been found to be stable across contexts, EBPs,
and stakeholders or users (12). As those constructs can also be used to investigate the potential of practices to become
part of daily work (13), i.e,, to normalize, NPT is a valuable basis to inform implementation outcome measurement.

Table 1
NPT mechanisms following Finch et al. (2018).
Construct Definition: The process which promotes or inhibits...
Coherence .. the sense-making of an innovation to its users. These mechanisms are activated by participants’
investments in meaning.
Cognitive .. users’ engagement and legitimisation of a practice. These processes are fuelled by participants’
participation investments of commitment.
Collective ... the enactment of an innovation by its users. These processes are energized by participants’
action investments of endeavour.
Reflexive ... users’ understanding of the implications of a practice. These processes are stimulated by
monitoring participants’ investments in assessment and valuation.

Validated instruments and the NoMAD

Pragmatic quantitative measures to reliably assess and monitor implementation processes are powerful tools facilitating
the implementation of EBP (14). Specifically, the valid assessment and evaluation of implementation outcomes separate
from the observed effect of an EBP can advance the understanding of underlying mechanisms of implementation (6). The
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use of well-developed implementation outcome measures can also be helpful, if EBPs do not show the anticipated effect
and the interest for an in-depth analysis of implementation process’ quality grows.

Table 1. NPT mechanisms following Finch et al. (2018).

[Please insert Table 1 here]

NoMAD questionnaire

The “Normalization Process Theory Measure” NoMAD (11) is a questionnaire based on NPT to assess and monitor the
implementation process. The development of the questionnaire which included consensus workshops, cognitive
interviews, appraisal of item quality, and expert rating is described in detail elsewhere (10, 15). Following the initial
development of the NoMAD, Finch et al. (11) conducted initial psychometric tests to establish its reliability and validity.
Their results are based on 413 surveys, submitted by staff involved in one of six implementation projects across a range
of interventions in different settings. A Confirmatory Factor Analysis (CFA) supported the theoretical structure of the four
NPT constructs and a test of internal consistency supported the use of the 20 items to measure a general construct of
normalization (a = 0.89) as well as a measure of four related constructs (a=0.65-0.81). The NoMAD stands out among
other measures in the field, whose psychometric properties are often rated as poor to moderate or lacking information on
psychometric properties (16).

The questionnaire has been used and validated again in different languages and settings. A Dutch translation of the
NoMAD questionnaire was validated within a sample of 262 healthcare professionals who were in the early stages of
adopting e-mental health in their occupational tasks (17). The results showed an acceptable intemal consistency (0.62 =
Cronbach’s alpha < 0.85) and the theorized four-factor structure could be mostly confirmed. To enable easier
interpretation, they propose a hierarchical model that adds a second-level factor to account for the correlation among the
four first-level factors. While this approach yielded marginally inferior results with regard to the model fit, it could be
helpful in the practical application of the NoMAD as it enables researchers to also use a total score that combines the four
NPT constructs.

In addition, the NoMAD has been translated and validated in Swedish. After exclusion of three items, the four-factor model
could be successfully replicated and the four factors yielded good interal consistency (0.78 = Cronbach's alpha =< 0.83)
(18). Further NoMAD translations into Brazilian Portuguese (19) and Chinese (20) demonstrated good internal consistency
for all constructs, confirming that translations into other languages are possible while maintaining the psychometric
properties.

Research aim

The purpose of this study was to translate, adapt and validate the German version of the NoMAD questionnaire (G-
NoMAD), a measurement instrument to assess normalization as an implementation outcome, in different German health
care settings across four projects. Our aims were thus to: (1) assess the internal consistency and the relationships
between NPT constructs, and (2) confirm a four factor structure with acceptable model fit according to the theoretical
development of the measure along the four NPT concepts.

Methods
Research projects, data collection, and recruitment

Data were collected in four research projects across five organisations, and then combined to one validation data set. Of
the four projects, one was conducted in the primary care setting (AdAM) and three in the context of mental health care
(iFightDepression Marburg, ImpleMentAll, and ImplementIT). Data was collected through an online-survey (ImpleMentAll,
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ImplementiT) or a survey via paper-pencil (AdAM, iFightDepression Marburg). Demographics and background information
on the setting were captured to complement the NoMAD data.

Organisation 1: AdAM

In AdAM [Anwendung digital-gestiitztes Arzneimitteltherapie- und Versorgungs-Management], a clinical decision support
system (CDSS) addressing the medication management of patients with polypharmacy was implemented in primary care
practices in Germany (21). The primary analysis was a stepped-wedge cluster randomized controlled trial (C-RCT) to
examine the effectiveness of the intervention regarding patient-related outcomes (hospitality and death). The additional
survey aimed to gather standardized information on the resources and characteristics of the primary care practices and
how implementation was accomplished. General practitioners (GPs) from the C-RCT practices were asked to participate in
the survey, after all practices had switched to the intervention group. Data were collected from September to December
2020.

Organisation 2: iFightDepression Marburg

In the "iFightDepression Marburg” project, the implementation of the internet-based self-management tool
“iFightDepression (iFD; https://tool.ifightdepression.com/) was monitored. The tool is rooted in the principles of Cognitive
Behavioural Therapy (22, 23) and can be applied as a supplement to regular depression treatment or to bridge the waiting
period. The tool includes six weekly online workshops about specific topics regarding depressive symptoms, including
written information, worksheets, exercises, and a mood rating (24). GPs and psychotherapists, who identified patients and
provided access to the tool were eligible to participate in the study. The survey was conducted after six onetime
information sessions on the iFD tool. Data collection took place from February to November 2018.

Organisations 3 and 4: ImpleMentAll project

The German institutions German Depression Foundation (DF) and GET.ON institute (www.geton-
institut.de/www.hellobetter.de) were local implementation sites within the EU-project “ImpleMentall”
(www.implementall.eu) (25, 26). The aim of this project was to examine the effectiveness of tailored implementation (i.e.,
the ItFits-toolkit) compared to usual implementation of internet-based interventions (IBls) based on Cognitive Behavioural
Therapy in routine care in twelve sites from nine countries. Data from the two German trial sites at wave 2 (September to
November 2018) were used for this analysis.

Organisation 3: German Depression Foundation. A nationwide implementation of iFD (see Organisation 2) was focused. In
press releases, face-to-face and online training as well as through social media activities DF tried to inform guides and
patients across Germany about iFD. Study participants were iFD guides who provided access to the tool in routine care as
well as staff members of DF involved in the technical support and dissemination of iFD.

Organisation 4: GET.ON institute. Seven guided IBls were implemented by the social insurance for agriculture, forestry and
horticulture (SVLFG, www.svIfg.de) to prevent depression among their insured members in selected pilot areas as part of
the project “With us in balance” (27). Staff involved in the counselling on the preventive services (e.g., field workers, in-
house staff and call centre agents) were recruited via kick-off events and/or supervisors of the respective occupational

group.

Organisation 5: Implement|T
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As part of the German national depression prevention program for farmers, gardeners and foresters, the SVLFG
implemented guided, tailored IBls and a personalised tele-based coaching for their insured members according to a
stepwise rollout (27). The IBIs were provided by the GET.ON institute (www.geton-institut.de/www.hellobetter.de), the

personalised tele-based coaching by the company IVPNetworks (www.ivpnetworks.de). Data was collected from April to
June 2019.

Original NoMAD questionnaire

The original NoMAD in English language consists of three sections: section A assesses general information about the
participant, section B includes three general items on the intervention answered on an 11-point Likert scale ranging from 0
to 10 with descriptive anchors at 0, 5 and 10 ((1)“How familiar does [the intervention] feel for you?”; (2) "Do you feel that
[the intervention] is currently a normal part of your work?”; (3) “Do you feel that [the intervention] will become a normal part
of your work?”). Section C) contains 20 items representing the four key constructs of NPT: coherence (4 items), cognitive
participation (4 items), collective action (7 items), and reflexive monitoring (5 items). Section C items are answered on a 5-
point Likert scale (Option A: 1 = strongly agree; 5 = strongly disagree) or, alternatively, as not relevant with three different
answer options (Option B: “not relevant to my role”, “not relevant at this stage”, or “not relevant to the intervention”).
Furthermore, the NoMAD shows a clear factor structure and a strong internal consistency supporting a measure to assess

normalization in total (20 items, Cronbach’s a = 0.89) as well as for the four subscales (Cronbach’s a ranging from 0.65 to
0.81) (11).

Translation and adaptation process

Two slightly different versions of the German NoMAD existed, independently translated from the original English version
(11) by two research groups (21, 25).

AdAM version. A German translation of the NoMAD was developed within three professional forward and backward
translations, evaluated separately by three independent researchers using a scoring system. Indifferent points were then
discussed within the research team. The resulting first NoMAD draft was reviewed by the project management team. In
this step, project-specific adjustments were made to the wording of individual items without changing their meaning. This
was followed by a pre-test with physicians, researchers, and members of family physician associations with the
opportunity to provide feedback on understanding and wording. The final version was used in a written survey conducted
as part of the AdAM project (21).

ImpleMentAll version. Another German translation of the NoMAD was developed in the ImpleMentAll study (25), and
further used in two German implementation studies (27, 28). According to the translation protocol (29), this was done by
using a forward-backward translation process by independent translators where discrepancies between the original
English version and the back translated English version were analysed in a structured way and discussed with the original

author Tracy Finch. Changes were then integrated in the target language version. All changes have been reported and
explained.

Version comparisons. Despite different versions, the two translations largely match (see Additional file 1). While the
ImpleMentAll version tended to use more technical and scientific terms and was formulated in a more general way, the
language style used in the AJAM version is more colloquial and adapted to the specific context. The ImpleMentAll version
was intended for use in various study sites and the terms were therefore formulated more generally. In both questionnaire
versions, items are answered on a 5-point Likert scale (1 = strongly agree; 5 = strongly disagree) and, unlike the original
questionnaire, do not include ‘not relevant’ response options.

Data analysis
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All analyses were conducted using the statistical open-source program R (R 3.6.0 GUI 1.70 El Capitan build, and RStudio
Inc., 2018, Version 1.1.463) with packages ‘psych’ (1.8.12) and ‘lavaan’ (0.6-5).

Descriptive statistics

Response to the questionnaire was analysed including the total number of responders, corresponding response rates, the
total completion of NoMAD items (item 1-20), and the basic completion rate (i.e., all responders that completed one or
more items). Respondents’ demographics were calculated including age, gender, occupation, and work experience.

Mean scale scores were calculated for each NoMAD construct (coherence, cognitive participation, collective action, and
reflexive monitoring) per study site. Internal consistency was assessed by computing Cronbach’s alpha for each subscale.
Cronbach'’s alpha was interpreted as acceptable if 0.7 = 1< 0.8, good if 0.8 = 1< 0.9, and as excellent if a= 0.9 (30).
Correlations were calculated between the NoMAD constructs for the pooled sample.

Confirmatory factor analysis

A CFA was performed to verify the factor structure of the NoMAD questionnaire. As theory suggests, the NoMAD has a
four-factor structure including the factors coherence, cognitive participation, collective action, reflexive monitering.
Accordingly, the four-factor model was used in the CFA. Additionally, a unidimensional as well as hierarchical model were
computed. The hierarchical model represents the idea of a global NoMAD score (i.e,, a total normalization score)
consisting of four sub scores. For all models, the data was fitted on the predefined model structure. For evaluating model
fit, the fit indices Comparative Fit Index (CFI1), Tucker Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA)
and Standardized Root Mean Square Residual (SRMR) were interpreted. Conservative cut-off scores for acceptable fit were
applied as suggested by literature (31-34). For evaluating the factor loadings, a cut-off value of 0.4 was chosen, where
values below 0.4 indicated a low loading of the item on the latent construct (35) and items loading below 0.2 were
considered insufficient.

Measurement invariance testing

We investigated whether the NoMAD instrument is measurement invariant across two samples representing data from
respondents to two different versions of the German translation of the NoMAD. The analysis followed the 4-step approach
of conducting measurement invariance testing with ordinal survey data as described by Bowen & Masa (2015). First, a
CFA was performed aiming at estimating a baseline model in both groups (see above). Given the ordinal nature of the
data, the robust option of the diagonally weighted least square (WLSMV) estimator was used to examine the expected
dimensionality of the instrument scale (37). The Chi-Square test statistic (x2) was reported, but due to its sensitivity to
sample size and violation of the normality assumption (38) descriptive model fit indices were used to evaluate the model
fit. The CFI, TLI, RMSEA, SRMR are reported and interpreted. After determining the baseline model, the questionnaire was
tested for different degrees of invariance (configural, metric, scalar, and unigueness) across samples. Parameters of the
models (i.e., factor loadings, thresholds, and residuals) were progressively constrained across groups to investigate to
what degree the instrument can be interpreted as invariant between groups (39). At configural invariance level, the form of
the factor model was compared across groups (40). No parameters are restricted between groups beyond fixing the first
loading of each factorto 1 as a referent indicator. If the unconstrained multiple group model meets fit criteria (41), the
analysis continues to test the factor structure for metricinvariance. Scales with metricinvariance have statistically
equivalent factor loadings across groups (40). All factor loadings are constrained to be equal and the resulting model fit is
compared to the fit of the configural model. If the difference between the model fit is not significant (ACFI < 0.1) (42), the
testing will proceed to explore scalarinvariance. If the difference between the models is significant (ACFI = 0.1), the most
variant parameters will be set free. If the number of freed parameters is below 20% of the total nhumber of parameters, the
testing is continued (40). In the next step, factor loadings as well as thresholds are constrained across groups. The same
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criteria - i.e,, ACFl = 0.1 (42) and the 20% rule (40) - as applied in the previous steps are evaluated. Scalarinvariance is
generally considered the minimum level of invariance to be able to interpret scores equally across groups (36). Unigueness
invariance is investigated by constraining all residual variances across the groups. However, this level of invariance is
usually not reached — and not deemed necessary - within measurement invariance testing (40).

Consensus meeting

A four-hour consensus meeting was held (1) to review the psychometric results of the questionnaire, (2) to review the two
different versions of the German translation of the NoMAD, (3) to consent the final scale format, (4) to discuss instructions
and (5) to decide whether the option “not applicable” should be used for the German NoMAD version as well, which would
be in line with the original questionnaire. Researchers responsible for the survey instruments of each of the four projects
were invited via email to participate. Due to the COVID-18 pandemic, the consensus meeting was held online. In total, ten
researchers (AE, AP CO, CS, IT, JF, JG, JK, LB, and SP) participated. Following the Nominal Group Technique (NGT), which
is a structured group discussion led by one or more moderators (here: AE and AP), participant reflections on the above
mentioned five topics were captured and discussions were provided. More particularly, after a brief introduction of each
topic, participants were given time during which they listed their responses to a topic. Next, participants were asked to
share their thoughts. Statements were documented in a condensed form and discussed. Finally, participants were asked to
vote their preferred option for a topic discussed. A consented version was applied and documented for final approval by
an independent lector after the consensus meeting. All sub-steps of item adaptation including discussions and rationale
for decisions were documented (see Additional file 1).

Results

Response

Data from four projects across five organisations were used for the analysis (see Table 2). The mean response rate is
55.4% (539 respondents of 973 invited participants). A total of 539 surveys were used for the analysis.

Table 2
Response rates and item completion per organisation.
Organisation Invited Responded (=1 Response  Total completion NoMAD Completion
NoMAD itemn) rate items 1-20 rate?
Organisation 1: 750 328 43.7% 292 96.7%
AdAM
Organisation 2: iFD 78 77 98.7% 69 99.1%
Marburg
Organisation 3: DF 21 16 76.2% 16 100%
Organisation 4: 49 46 93.9% 46 100%
GET.ON
Organisation 5: 75 72 96.0% 72 100%
ImplementIT
Notes. #Completion rate was assessed among responders (= 1 NoMAD item).
iFD: iFightDepression; DF: Depression Foundation

Table 2. Response rates and item completion per organisation.
[Please insert Table 2 here]
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Sample

Table 3 provides an overview of participant characteristics per individual organisation. Most participants were between
51-60 years old (n =237, 44.0%), male (n = 330, 61.2%), and worked as practice owners (n = 309, 57.3%) for a period of
more than ten years in their current organisation (n = 333, 61.8%).
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Table 3
Description of study participants.

Variable Organisation  Organisation Organisation  Organisation Organisation  Full
1:AdMM (n=  2:Marburg(n  3:DF(n= 4: GET.ON (n 5: sample
328) =77) 16) = 46) ImplementiT
(n=72) &)
Age, n (%) 0(0.0) 17 (21.8) 4(25.0) 1(2.2) 2(2.8) (2;5)
Under 30 years 11(3.4) 20 (25.6) 4(19.1) 10 (21.7) 10(13.9)
30-40 years 67 (20.2) 13 (16.9) 4(25.0) 12 (26.1) 24 (33.3) (5150.2)
41-50 years 165 (50.3) 17 (21.8) 3(18.8) 21 (45.6) 31 (43.1) 120
51-60 years 82 (25.0) 10 (12.8) 1(6.3) 2 (4.35) 3(4.2) (23)
Over 60 years 3(1.2) 0(0.0) 0 (0.0) 0 (0.0) 2(2.8) %43;0)
NA 98
(18.2)
5(1.0)
Gender
Male 203 (61.9) 37 (47.4) 4(25.0) 33(71.7) 53 (73.6) (363102)
Female, n (%) 125 (38.1) 38 (49.4) 12 (75.0) 13 (28.3) 19 (26.4) (230874)
Diverse 0 (0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
NA 0 (0) 2(2.6) 0(0.0) 0(0.0) 0(0.0) 2(0.4)
Occupation
Practice owner 309 (93.1) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 309
(57.3)
Referrer 0(0.0) 1(1.3) 1(6.3) 29 (63.0) 71 (98.6) 102
(18.9)
General practitioner 0 (0.0 7(9.1) 0(0.0) 0(0.0) 0 (0.0) 7(1.3)
Administrative 0(0.0) 0(0.0) 4(25.0) 14 (28.6) 0(0.0) 18
employee (3.3)
Psychologist, e- 0(0.0) 62 (80.5) 11(68.8) 3(6.1) 0(0.0) 76
coach, (14.1)
psychotherapist
Employed doctor in 14 (4.2) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 2;-6)
training
\CJJVE:I;lrEreFealth care 0(0.0) 1(1.3) 0(0.0) 0(0.0) 1(1.4) 2(0.4)
Nurse 0(0.0) 2 (2.6) 0(0.0) 0(0.0) 0(0.0) 2(0.4)
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Variable

Employed
(specialist)

doctor
Other practice staff

Support/information
and

communication

technology (ICT)
worker

Other employee
NA

Work duration in the
organisation

Less than one year
1-2 years

3-5years
6—-10 years

More than 10 years

NA

Organisation
1: AdAM (n=
328)

3(0.9)

0(0.0)
4(12)
29 (8.8)

66 (20.1)
229 (69.8)

0(0.0)

Organisation
2: Marburg (n
= 77)

3(3.9)

0(0.0)
1(1.3)

0(0.0)
0(0.0)

17 (22.1)
12 (15.6)

11(14.3)
11(14.3)
25(32.5)

1(1.3)

Organisation
3:DF (n=
16)

0(0.0)

0(0.0)
0(0.0)

0(0.0)
0(0.0)

2(12.5)
3(18.8)

25.0)
12.5)
31.3)

o N B

—

0.0)

Organisation
4: GET.ON (n
=46)

0(0.0)

0(0.0)
0(0.0)

4(87)
7(152)

8 (17.4)
15 (32.6)
12 (26.1)

0(0.0)

0‘rganisation
ﬁ'hplementIT
(n=72)
0(0.0)

0(0.0)
0(0.0)

0(0.0)
0(0.0)

0(0.0)
1(1.4)
1(1.4)

8 (11.1)
62 (86.1)

0(0.0)

Full
sample

g‘:
39)
6(1.1)

2 (0.4)
1(0.2)

0(0.0)
0(0.0)

23
(43)

(5.0)

(12.9)

333
(61.8)

1(02)

Table 3. Description of study participants.

[Please insert Table 3 here]

Measurement invariance

Two CFA were conducted for group 1 “AdAM version” and group 2 “ImpleMentAll version”, separately. Slightly better fit
indices for the four-factor model are shown in group 1 (x? = 525.754; df = 164, CFI = 0.978; TLI = 0.574; RMSEA = 0.082;
SRMR =0.068) compared to group 2 ()(2 =453.500; df = 164, CFI=0.970; TLI=0.965; RMSEA = 0.092; SRMR = 0.965). A
measurement invariance analysis was performed to show whether the different questionnaire versions capture the same

constructs and are therefore comparable.

Fit statistics of all invariance levels are illustrated in Table 4. First, we tested for configural invariance (Model 1, M1). The

fit indices met our pre-specified criteria indicating that the two groups share the same configural model. Second, we tested
for metric invariance based on a model with constrained factor loadings across the two groups (M2). A comparison of M1

and M2 showed a change of the CFl fit of more than 0.01 and thus, M2 was rejected. However, after freeing the factor

Page 11/22

96



loadings for the second and third item within the factor collective action (CA.2, CA.3) since these thresholds differed
between the groups, a partial metric invariance model (M2a) was tested. Due to a change in the CFI score below 0.01, M2a
was accepted. Third, scalar invariance was investigated based on a model with constrained factor loadings and
thresholds across the two groups (M3). A comparison of M2a and M3 showed again a change of the CFI fit of more than
0.01 and thus, M3 was rejected. After freeing the factor loadings for items “CA.2" and “CA.3" as well as the thresholds
“RM.4|t2" and “C0.4/t3", a partial scalar invariance model (M3a) was tested indicating an acceptable model fit. Since the
results of measurement invariance indicate that the questionnaire versions are comparable, the results are reported jointly
for both questionnaire versions in the following.

Table 4
Results of the Measurement invariance Analysis.
Model X2 df CFI TLI RMSEA SRMR A y2 ACFl  Model Decision
comparison

M1: 977.413 328 0975 0971 0.086 0.075 - - - Accept
Configural

invariance

M2: Metric 1363908 344 0960 0956 0.105 0.105 386.495 0.015 M1 Reject
invariance

M2a: 1163.615 342 0968 0964 0.095 0.095 186.202 0.007 M1 Accept
Partial

metric

invariance?®

M3: Scalar 1491.756 398 0957 0959 0.101 0.077 328.141 0.011 M2a Reject
invariance

M3a_: 1429.600 396 0960 0961 0.099 0.077 265985 0.008 M2a Accept
Partial

scalar

invarianceb

Notes. CFI: Comparative Fit Index; TLi: Tucker Lewis Index; RMSEA: Root Mean Square Error of Approximation, SRMR:
Standardized Root Mean Square Residual.

@freed: factor loadings for CA.2 and CA.3

bfreed: factor loadings for CA.2 and CA.3 and thresholds RM.4/t2 and CO.4/t3

Table 4. Results of the Measurement Invariance Analysis.
[Please insert Table 4 here]
Scale scores

The mean scale scores per organisation are presented in Table 5. In the pooled sample, item responses in the NPT
constructs coherence and cognitive participation seem to have a tendency toward agreement, while collective action and
reflexive monitoring rather received neutral answers. In addition, the responses to items vary the least for collective action
and the most for cognitive participation.
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Table 5
NoMAD-G mean scale scores per organisation.

Organisation Full sample
Scale 1 2 3 4 5
N 328 328 16 46 72 539
co 3.35(0.98) 2.67(0.53) 3.70(0.70) 400(0.72) 3.75(0.68) 3.52(0.92)
CcP 3.44(1.01) 257(0.71) 3.98(0.99) 425(0.67) 4.00(0.60) 3.48(1.01)
CA 3.16(0.73) 2.59(0.49) 3.65(0.69) 378(0.70) 372(0.53) 3.23(0.75)
RM 3.07(0.88) 2.60(0.40) 3.86(0.70) 356(0.71) 3.55(0.61) 3.14(0.84)

Notes. CO: Coherence; CP: Cognitive participation; CA: Collective action; RM: Reflexive monitoring.

Table 5. NoMAD-G mean scale scores per organisation.
[Please insert Table 5 here]
Internal consistency

Cronbach’s alpha was computed for each subscale. The internal consistency ranges from “acceptable” for collective
action and reflexive monitoring (each a=0.79) to “good” for coherence and cognitive participation (each a=0.85). Overall,
the NoMAD scale comprising all 20 items is highly reliable (a=0.93).

Relationships between NPT constructs

All correlations between the four NPT construct measures are shown in Table 6. The highest correlation between the
NoMAD constructs could be identified for coherence and cognitive participation (r = .76), the lowest for coherence and
collective action (r = .64). This indicates a high level of correlation for summated NoMAD scores (43).

Table 6
Correlations between NoMAD constructs (factors).
Scale Coherence  Cognitive participation  Collective action  Reflexive monitoring
Coherence 1
Cognitive participation .76 1
Collective action .64 72 1
Reflexive monitoring .69 71 .76 1

Table 6. Correlations between NoMAD constructs (factors).
[Please insert Table 6 here]
Factor structure

The CFA results and related fit indices are presented in Table 7, including the first order four-factor model that defines
normalization as four correlated constructs, the first order unidimensional model, and the hierarchical model. In the latter it
is assumed that a second-level factor explains the correlations between the four first-level factors. Both the four factor
model and the hierarchical model achieved a better fit than the unidimensional model with indices from acceptable
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(SRMR = 0.08) to good (CFI = 0.97; TLI = 0.96). However, the RMSEA value of both models is only close to acceptable (four-
factor model: x2164 = 1029.84, RMSEA = 0.10; hierarchical model: 2166 = 1073.43, RMSEA = 0.10). Since the fit is similar
in both models, priority should be given to the practical relevance of the hierarchical model which includes a total score
and subscale scores.

Confirmatory factor analysis (CFA). Modified modef;- :E;ef: cluded in the CFA to explore potential improvements.
Model NG df CFI TLI RMSEA SRMR
Four-factor 1029.84 164 0.97 0.96 0.10 0.08
Unidimensional 1357.95 170 0.96 0.95 0.11 0.09
Hierarchical 1073.43 166 0.97 0.96 0.10 0.08
Hierarchical modified 12 97217 148 0.97 0.97 0.10 0.08

Notes. CFl: Comparative Fit Index; TLI: Tucker Lewis Index; RMSEA: Root Mean Square Error of Approximation; SRMR:
Standardized Root Mean Square Residual.

2Hierarchical model without item ,RM1“

Table 7. Confirmatory factor analysis (CFA). Modified models are included in the CFA to explore potential improvements.
[Please insert Table 7 here]
Potential model improvements

Potential model improvements were investigated for the hierarchical model. Based on the factor loadings in the CFA, it can
be assumed that item RM.1 (“/ am aware of reports about the effects of [the intervention].”) has a weak relationship with
the superordinate construct RM (A = 0.12). Thus, the item RM.1 was removed and the modified four-factor model showed
slightly better fit than the previous model (see Table 7).

Consensus version of the G-NoMAD

G-NoMAD instrument. A consensus version was produced, presenting the final German version of the NoMAD, termed G-
NoMAD (see Additional file 2). Wording of the response scale was consented and the accompanying instructions were
adapted. Finally, the consensus group agreed on the renewed inclusion of the option “not applicable”, which, contrary to
the original NoMAD version, was not previously applied for in either German questionnaire versions. This decision was
motivated by methodological discussions on advantages and disadvantages of this answer option (44-46) and the
results showing that a tendency toward the middle (if an item was not applicable, the middle/neutral position “3” should
still be chosen) was evident within the analysed data, which may bias interpretation.

G-NoMAD manual. In order to be able to use the G-NoMAD for different implementation contexts, we developed
recommendations for its application and how to adapt the German instruction text to the respective study (see Additional
file 3).

Discussion

The “Normalization Process Theory Measure” questionnaire (NoMAD) is a theoretically derived instrument for measuring

factors relevant to the implementation of interventions that transform the existing work practices of individuals (11, 15).

Since its development, the NoMAD has been translated from the English original and used in multiple languages across

different cuntries, settings, and studies (17-20). The current study aimed to review several German translations and pilot
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applications, to validate the instrument and to publish an official German-language version of the NoMAD questionnaire
for research and practice purposes.

Main findings

The G-NoMAD instrument showed good psychometric properties to capture perceptions of individuals involved in
implementation activities in different German speaking intervention studies and settings. Tests of internal consistency
confirmed the validity of an overall measure of ‘normalization’ (20 items, a = 0.93), as well as the four separate NPT
constructs coherence, cognitive participation, collective action, and reflexive monitoring (a = 0.79-0.85). Correlations
between the four NPT construct measures can be considered as high (ranging from r=.64-.76). Using CFA, the
hypothesized four-factor structure was largely confirmed, as all fit indices (with the exception of the RMSEA value) were
found to be acceptable to good. Since the fit to the observed data was similar in the four-factor model and the hierarchical
model, priority should be given to the practical relevance of the hierarchical model for users in research and practice,
which includes a total score and four subscale scores.

Comparison with previous literature

In line with our findings, results from the original English NoMAD validation study (11) showed a clear factor structure and
a strong internal consistency. The internal consistency and the correlations between construct measures were even
slightly higher in the present study (Cronbach’s a = 0.79-0.85; construct correlations r=0.64-0.76) compared to the
validation results of the original measure (Cronbach’s a = 0.65-0.81; construct correlations r=0.49-0.68) (11).

The current version of the NoMAD compares also favourably with regard to internal consistency and construct correlation
against other translations of the measure into Dutch (17), Swedish (18), Brazilian Portuguese (19), and Chinese (20). In
the Dutch NoMAD validation study (17), the four-factor model showed the best fit with the observed data. However, in this
study, both the four-factor model and the hierarchical model achieved a similar fit.

While most fit indices in this study can be classified as acceptable (SRMR =0.08) to good (CFl=0.97; TLI = 0.96), the
RMSEA value of both models was only close to acceptable (RMSEA = 0.10). In contrast to our study, the results of the
English (11) and Chinese validation study showed acceptable psychometric properties across all fit indices (English
version: CFl = 0.95 RMSEA = 0.08, SRMR = 0.03, TLI = 0.93; Chinese version: CFlI=0.92, RMSEA=0.01, SRMR =0.05, TLI =
0.91). In the Dutch validation study (17), all fit indices were outside the desired thresholds (CFI=0.90, RMSEA=0.12,
SRMR =0.11, TLI = 0.88), whereas in our study this only applied to the RMSEA value. It should be noted that there are only
recommendations for model evaluation and no established guidelines for what constitutes an appropriate fit (38).
Moreover, it is possible for a model to fit the data even though one or more measures of fit indicate a poor fit (38). In view
of this, it can be considered a strength of the present study that, despite the different interventions and settings, largely
good psychometric values could be achieved.

Limitations

First, two slightly different versions of the German NoMAD have been used to validate the questionnaire. While the
ImpleMentAll version was formulated in a more general way to consider superordinate contexts of 12 different sites, the
language style of the AdAM version is more colloquial and adapted to the specific context. Although the measurement
invariance analysis confirmed that the two versions are comparable, this fact limits the validity of the results. At the same
time, the results of this study provide a common basis towards a unified German NoMAD questionnaire for
implementation research and practice in which the study results as well as the experiences from both research groups
were taken into account.
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Second, unlike the original English NoMAD (11, 15), participants in all involved projects were instructed that if an item was
not applicable, the middle/neutral position “3" should still be chosen. This could have led to the confounding of answers
with different meanings (e.g., question was not understood, skipped, interpreted as not applicable, response was refused
or remained unanswered due to ignorance) and the bias of the overall results may be large (45). In the case of compulsory
items, the checkhox might have been only ticked to move on 1o the next item and to be able to continue with the
questionnaire, which could lead to an inflaticnary use of the “3”. This tendency toward the middle is evident in the
ImpleMentAll study across 12 trial sites (mean scores in the range from 3.1 to 4.3, with the majority scattering between 3.5
to 3.7) (26) as well as in this G-NoMAD validation data (mean scores in the range from 2.6 to 4.0 per organisation, with the
majority scattering between 3.1 to 3.5). Thus, in our suggested G-NoMAD version (see Additional files 2 and 3), we
recommend in line with the original version of the NoMAD (11, 15) the use of the not applicable option for the items of the
questionnaire and to statistically take this into account as a "missing item". We consider this fall back category useful to
address those possible responders who may not have the ability or characteristic to answer a question, or to whom certain
questions do not apply (e.g., persons as sole practitioners who cannot provide information on organisational or team-
related aspects; persons who are not involved in the entire implementation process, but only in peripheral areas). This fall
back category also provides a usable data point, which gives information about the non-processing of the task or non-
answering of a question.

Third, as a further limitation it must be deducted that the use of NoMAD in a study setting may produce different results
than in a routine setting without an accompanying evaluation. Fourth, NPT was developed using qualitative research of
social processes and actions at an individual and collective level. NoMAD provides a tool to statistically explore the
importance of NPT constructs relevant to achieving and maintaining practice change. However, to fully understand
people's perceptions of the complexities of implementation work it is likely to require a combination of quantitative and
qualitative research methods.

Strengths

The used translation methodology, including forward and backward translation and the involvement of experts in the
translation process, is a recommended method for translating instruments (47). Furthermore, a large sample size (N = 539)
across five study sites was reached in this study providing a sufficient data basis for the psychometric evaluation of the G-
NoMAD. Across all organisations, high response and completion rates have been reported indicating a high acceptance
and usability of the questionnaire among participants.

The authors of the original NoMAD described the tool as a ‘pragmatic measure’ of implementation, encouraging users to
tailor it to the demands of their respective implementation projects (11). The current study confirms the flexibility of the
measure with regard to its application across a variety of implementation settings and projects, including a variety of
interventions, stakeholders and implementation objectives.

Future research

Even if the results of this study support the broad usage of the G-NoMAD, the modified translation of the G-NoMAD should
be further evaluated with regard to its psychometric properties. Additionally, the psychometric sensitivity of NoMAD to
longitudinal change (26) and the verification of NoMAD with other instruments measuring implementation outcomes
(longitudinally) are yet to be explored. Additionally, the think-aloud-method can be used to investigate user experience and
thoughts when answering the questionnaire to understand deeper processes.

Results of the AAAM project indicate that the NoMAD questionnaire seems equally feasible/applicable for large
organisations as well as individual settings (e.g. small physician practices with only one practice owner) in which
implementation of EBPs is primarily done by one person and collective implementation activities are less obviously
occurring. However, this issue should be further explored in future research.
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Practical implications and use of the G-NaMAD

In order to be able to use the G-NoMAD for different implementation contexts, we provide detailed instructions for how to
modify the questionnaire for different implementation contexts to improve its usability. We invite to adapt the instrument
according to the instruction manual to increase the ease of use in routine settings and to enable higher external validity.

Conclusions

G-NoMAD provides a reliable and promising tool to measure the degree of normalization among health care professionals
and other individuals involved in implementation activities. The findings of this study support the further usage of the G-
NoMAD in German-language implementation settings. The measure can be used to statistically explore NPT mechanisms
involved in achieving and maintaining practice change. It can also be used alongside qualitative studies. The practical
relevance of the hierarchical model has to be emphasized, which includes a total ‘normalization’ score and four subscale
scores.

In our various research projects, we have recognized the importance of such a measurement tool. Through the
professional exchange over several projects and the possibility of a validation project, we are glad that we can now
provide researchers and practitioners with a basis for further implementation and its evaluation.

The research and validation team with expertise in implementation science and practice is happy to be available to
answer any questions at the following email address: german.nomad2022@gmail.com
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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.
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Abstract

Background: Farmers are a vulnerable population for developing depression or other mental health disorders due to a
variety of risk factors in their work context. Beyond face-to-face resources, preventive intermnet- and tele-based interventions
could extend available treatrnent options to overcome barriers to care. The German Social Insurance Company for
Agriculture, Forestry and Horticulture (SYLFG) implements several guided internet- and mobile-based interventions and
personalised tele-based coaching for this specific target group provided by external companies within a nation-wide
prevention project for their insured members. The current study aims to evaluate the implementation process and to
identify determinants of successful implementation on various individual and organisational levels.

Methods: The current study includes two groups of participants: 1) insured persons with an observable need for prevention
services, and 2) staff-partidpants who are involved in the implermentation process. The Reach, Effectiveness, Adoption,
Implementation and Maintenance (RE-AIM) framework and the Consolidated Framework for Implementation Research (CFIR)
will be used to track and evaluate the implementation process. A mixed-method approach will provide insights on
individual and organizational level (e.g. degree of normalization, readiness for change) and helps to identify determinants of
successful implementation. In-depth insights on experiences of the participants (eg. acceptance, satisfaction, barriers and
fadlitating factors of intervention use) will be yielded through qualitative interviews. Focus groups with field workers provide
insights into barriers and facilitators perceived during their consultations. Furthermore, intervention as well as
implementation costs will be evaluated. According to the stepwise, national rollout, data collection will accur at baseline and
continuously acoss 24 months.
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the long-term.

Discussion: The results will show to what extent the implementation of the intermet- and tele-based services as a preventive
offer will be accepted by the participants and involved employees and which critical implementation aspects will occur
within the process. If the implermentation of the intemet- and tele-based services succeeds, these services may be feasible in

Trial registration: Gerrman Clinical Trial Registration: DRKS00017078. Registered on 1804.2019.

Keywords: Implementation, Intemet- and tele-based interventions, RE-AIM framework, Prevention, Mental health, Farmers

Background

Depressive disorder is a common condition with a 12-
month prevalence rate of 856% in European countries
[1]. Previous research has shown that farmers [2-5] and
employees in related occupations (e.g forestry and fish-
ery workers) [6] are at an increased risk for developing
mental health problems, especially depression, compared
to non-agricultural occupations. Risk factors for mental
disorders associated with agricultural jobs include: work-
related stress [7, 8], longer work hours [3], poor harvest
and weather [2], financial problems [9], health problems
[8, 10] and exposition to pesticides [8].

At the same time, farmers mainly live in rural areas
with limited mental health care. In Germany, the avail-
ability of on-site psychotherapy is additionally restricted
by long waiting times in rural areas [11, 12]. Further-
more, stigma surrounding mental disorders and resist-
ance to mental health care are reported in rural areas
[5]. Especially male farmers are often constrained to
friends and family for mental health support, while pro-
fessional face-to-face therapeutic treatments are rarely
obtained [5]. Thus, alternative ways to deliver treatment
might be beneficial for farmers [2].

Existing evidence-based treatments for mental disor-
ders have shown to only reduce the burden of mental
health disorders by a third [13]; however, symptoms of
mental disorders can be effectively reduced with pre-
ventive interventions [14, 15]. As a recent meta-analysis
showed, psychological interventions can prevent or delay
the onset of Major Depressive Disorder (MDD) by fo-
cusing on individuals with increased risk (selective pre-
vention) or with subclinical depressive symptoms
(indicated prevention) [16].

Internet- and tele-based interventions

Easily accessible preventive interventions, as imple-
mented in this study, could increase farmers’ ability to
overcome reported challenges. Internet- and mobile-
based psychological interventions (IMIs) have been
shown to be effective in working participants [17] as well
as for preventing MDD onset and treating subthreshold
depression in the general population [16, 18-21]. In a
similar context, researchers have begun to evaluate on-
line interventions in Australian farmers to reduce stigma

surrounding suicide and to combat rural isolation for
farmers [22].

Although access to the internet has increased signifi-
cantly in Germany in recent years, rural areas still face
problems using Internet services [23]. Therefore, tele-
based coaching is an important addition to existing pre-
ventive programmes against depression, especially in
rural communities. Evidence also suggests that tele-
based coaching, in comparison to treatment-as-usual, is
effective in reducing symptoms of depression [24].

Despite its effectiveness, the uptake of health care in-
terventions in routine practice remains low and costly
[25, 26]. Only 14% of evidence-based health care inter-
ventions are used in routine care [27]. While many stud-
ies focus on the implementation of interventions for the
treatment of mental disorders, there is little research on
the implementation of preventive interventions. The few
studies relate to the prevention of eating disorders and
depression in adolescents and young adults [28, 29].

Implementation in rural areas

Technology-based solutions appear to be an increasingly
viable option as they have the potential to overcome dis-
parities in access for rural mental health care services
[30, 31]. In addition, computerised Cognitive Behav-
ioural Therapy interventions for anxiety and/or depres-
sion seem to be acceptable among people living in rural
and remote areas [32]. Moreover, barriers and facilitat-
ing factors for the implementation of health care inter-
ventions in rural areas have been studied: Current
evidence suggests that close collaborations with profes-
sional institutions, training of employees and perceived
credibility of the treatment may facilitate successful in-
terventions [33]. These facilitating factors may be
achieved by supporting government agencies, qualified
program managers or empirical evidence of efficacy [33].
Furthermore, increased public awareness for mental dis-
orders [34] as well as for the benefits of telehealth [35]
might be beneficial.

In addition to the participants, perspectives of all
people involved in the implementation and delivery of
this treatment should be considered. For example, health
care staff in rural areas may prioritise staff attitudes and
beliefs towards treatment [36, 37| as well as the
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leadership and organisational structures of the clinic and
the community [37]. Likewise, organisational readiness
within rural communities is imperative for the successful
implementation of telehealth services [38].

Implementing mental health services in rural areas
faces specific difficulties since existing studies disregard
the diversity of rural settings, are rarely based on well-
developed theories and show methodological weaknesses
[39]. Studies exist regarding particular aspects of imple-
mentation in rural areas (e.g. acceptance of interven-
tions). However, there is a lack of comprehensive, multi-
level implementation research in routine care, especially
with regards to the implementation of technology-based
interventions for mental disorders in rural areas.

A nationwide pilot project

This study is part of a national depression prevention pro-
gram for farmers, gardeners and foresters (“With us in
balance”) carried out by the German Social Insurance
company for Agriculture, Forestry and Horticulture
(SVLFG, www.svlfg.de). The study aims to evaluate the
implementation of tailored IMIs and a personalised tele-
based coaching as an extension to existing face-to-face
group interventions. In addition to the implementation
study, it is evaluated in parallel running, randomised con-
trolled trials whether the internet- and tele-based inter-
ventions are (cost-)effective in reducing depressive
symptoms and other mental health concerns as well as in
preventing the onset of clinical depression in this specific
target group of farmers, gardeners and foresters [40, 41).!

Evaluation frameworks

Implementation success is considered as a multi-
dimensional construct. In this study, the evaluation is
based on the Reach, Effectiveness, Adoption, Implemen-
tation and Maintenance (RE-AIM) framework [42] as it
helps to structure this multifaceted evaluation on indi-
vidual and organisational levels. The RE-AIM framework
is one of the most used evaluation frameworks in the
implementation setting and facilitates to assess the qual-
ity, speed and impact of implementation efforts. In
addition, the use of the Consolidated Framework for Im-
plementation Research (CFIR) enables a deeper under-
standing of the mentioned ‘implementation’ dimension,
as CFIR offers a pragmatic structure for approaching
compound and interacting states in the implementation
of interventions [43].

"Terhorst, Y., Braun, L., Titzler, L, Buntrock, C., Freund, J., Thielecke,
I, Ebert, D. D., Baumeister H. Clinical and cost-effectiveness of a
guided internet-based Acceptance and Commitment Therapy to im-
prove chronic pain related disability in green professions (PACT-A):
study protocol of a 36-month follow up pragmatic randomized con-
trolled trial (under review).
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Staff are part of a dynamic interaction within the or-
ganisation and are a key component to successful imple-
mentation. Previous literature showed the importance to
examine different levels, when implementing in rural
areas, e.g. staff attitudes and beliefs [36, 37], manage-
ment and organisational structures, and organisational
readiness [38]. The following constructs focusing on the
involved employees aim to capture different aspects of
the implementation process:

e Degree of Normalisation: Normalisation refers to
activities that people pursue to integrate an
innovation into their everyday routine. According to
the Normalisation Process Theory, normalisation is
defined as the extent to which a new intervention is
considered as a normal part of daily work [44].

o Determinants in the implementation process: The
Theoretical Domains Framework (TDF) provides an
integrative framework model to identify drivers of
behavioural change that could influence
determinants in the implementation process [45].

e Organisational leadership: Minimal attention is given
in research to the organisational context, although it
may have a significant impact on the
implementation of evidence-based practices [46].
Therefore, this study collects information regarding
implementation leadership which may have an im-
pact on the program’s ability to drive change and
innovation [47].

e Organisational readiness for change: This construct
refers to the extent to which employees of an
organisation are willing to implement organisational
change, with particular focus on psychological and
behavioural aspects [48].

Research questions
The aim of this study is the multi-level evaluation of the
implementation success and stepwise nationwide rollout
of the following new preventive services: a) GET.ON on-
line health trainings with 7 guided IMIs, and b) persona-
lised tele-based coaching provided by external companies
in addition to existing on-site group interventions offered
by the SVLFG.

Our study seeks to address the following research
questions:

o How successful is the implementation of internet-
and tele-based interventions in terms of reach, ef-
fectiveness, adaptation, implementation and main-
tenance on an individual (participants, staff) and
organisational level?

s How effective is the implementation in terms of
intervention uptake, normalisation into everyday life,
and implementation costs?
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¢ What are the experiences and impressions of the
participants receiving internet and tele-based inter-
ventions? In particular, to what degree do partici-
pants report: a) acceptance and use of the
technology-based treatment, b) satisfaction with the
intervention considering their expectations, and ¢)
perceived barriers and facilitators to use the
intervention?

¢ Which barriers and facilitating factors can be
identified for advising on prevention services at staff
level?

¢ What determinants for implementation success in
rural areas can be identified by focusing on
employees involved in the referral process?

¢ Which similarities and differences can be identified
between internet- and tele-based interventions with
regards to implementation success and other deter-
minants metrics of implementation effectiveness?

Methods
Design of the study
This study is a prospective, longitudinal implementation
study and is described according to the Standards for
Reporting Implementation Studies (StaRl) checklist [49],
see Supplementary material. A mixed-methods approach
using qualitative interviews, focus groups, quantitative sur-
veys and reporting data is utilised for a comprehensive un-
derstanding of the implementation process. The evaluation
is based on the RE-AIM framework [42] and the CFIR [43].
The implementation follows a stepwise, nationwide
rollout plan which determines the availability of the
internet- and tele-based interventions and the enrolment
of the insured persons in each rollout region. Each re-
gion (2-7 federal states of Germany) undergoes these
implementation phases at different times, starting with a
pilot implementation phase in Bavaria and Schleswig-
Holstein for 1.5years and following with three rollouts
(A, B and C) over 2 years. The initial pilot implementa-
tion phase was extended for various reasons (e.g. add-
itional time needed to implement internal structures at
SVLFG such as the referral process and documentation
of consultations with insurers, additional time to con-
duct trainings, and unforeseen delayed availability of the
tele-based coaching). Based on the Conceptual Model of
Implementation Phases [50], the study can be divided
into the following phases: exploration, preparation, im-
plementation (6—12 months) and maintenance (12-24
months). The duration of the phases was defined in ac-
cordance to the RE-AIM framework that recommends 6
to 12 months for the implementation phase and at least
2 years for the maintenance phase [42]. In addition, the
enrolment plan of the SVLFG stipulates that the rollout
area is expanded every 6 months and focuses on imple-
mentation in this region within these 6 months Fig. 1.
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Enrolment
The insured individuals are advised on the preventive
services by approximately 350 employed field workers
and in-house staff of SVLFG during their consultations
via phone or on-site. In addition, the prevention services
are advertised widely through PR activities of the SVLFG
(e.g. newspaper articles, radio reports, SVLFG member
magazine, lectures and information events) in the federal
states where the interventions have been implemented.
Interested individuals receive detailed information re-
garding the offered prevention services and their eligibil-
ity at the SVLFG central call centre. Eligible insured
persons can choose whether they prefer single (eg.
internet- or tele-based interventions) or group prevent-
ive services. The group interventions are delivered on-
site and include various topics on mental health issues
for this target group (e.g. dealing with stress, handing
over the business to the next generation). The registra-
tion process is conducted by SVLFG.

Data collection starts with rollout A in April 2019 and
is expected to be finished at the project end (April
2021).

Interventions

The internet- and tele-based interventions are described
according to the Template for intervention description and
replication (TIDieR) [51], see Supplementary material.
They are briefly outlined below.

Tailored IMIs

Seven IMls are provided by the GET.ON Institute
(www.geton-institut.de). Their effectiveness in the pre-
vention and treatment of mental disorders has been
demonstrated in more than 30 randomised controlled
trials [19, 20, 52-65]. The IMls are individually tailored
to the participants based on their symptoms, risk profile
and needs, and follow the selective prevention approach
(e.g. providing trainings for a group with increased risk
for mental disorders). The different IMIs are addressing
risk factors for the incidence of depression including
subclinical depressive symptoms [66], insomnia [67],
stress [68], anxiety [69], chronic pain [70], harmful alco-
hol use [71, 72] and subclinical depressive symptoms in
the context of diabetes [73]. The IMIs are adapted to the
target group of farmers, foresters and gardeners in terms
of content (e.g. descriptions of mock individuals facing
similar struggles) and graphics to meet the needs of the
participants. Variation of content and duration of the
seven IMlIs is illustrated in Fig. 2.

To begin the intervention phase, the participant com-
pletes a computer-adaptive psycho-diagnostic assess-
ment which is based on self-report questionnaires
assessing mental health issues. The type of online train-
ing is chosen during the initial interview with the e-
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Availability
GET.ON online
health training

Crisis hotline
IVP Tele-based
coaching

Stepwise
implementation
plan

Pilot region P
Rallout A
Rollout B
Rollout C

Data collection

Fig. 1 Project timeline depicting the Conceptual Model of Implementation Phases [50] incduding exploration (E), preparation (P), active
implementation (1) and sustainment () adapted to the stepwise rollout plan

coach depending on the participant’s symptom profile,
needs and preferences. The modules include psychoedu-
cation, testimonials of mock individuals, in-depth exer-
cises, a diary and homework to improve mental health
and wellbeing. Depending on the training type, partici-
pants have access to additional modules. After each
module, the participant receives individual feedback by
email or by phone from the e-coach which helps to
improve adherence of e-health interventions [74].

The e-coaches are psychologists with a university
degree who have at least started a psychotherapeutic
training. The training of the e-coaches consists of
supervision by licensed psychotherapists in CBT train-
ing and information about IT-matters. A detailed

description is published in the study protocols else-
where [40, 75-80].

Personalised tele-based coaching

The personalised tele-based coaching is provided by the
company IVPNetworks (www.ivpnetworks.de) and fo-
cuses on general mental health problems. The coaches
are psychologists with trainings either in cognitive be-
havioural therapy, systemic therapy, psychodynamic
psychology, hypnotherapy or other therapeutic trainings.
Licensed psychotherapists are responsible for supervi-
sion. The coaches support participants in recognising
and understanding conflict patterns in order to effect-
ively cope with issues by activating their own resources.

ting active in

Fig. 2 Online content, guidance and duration of the GET.ON online health trainings

~

Online health trainings

DN

Online Content
Based on cognitive-behavioral therapy principles
Adapted to target group (content, graphics)
Interactive (videos, excercises, exemplary personas)

.

Guidance
Feedback by an e-coach (psychologist) after each
module, the participant can choose between
feedback via E-Mail or telephone
Monthly contacts within maintenance phase

Duration
6-8 modules between 30-60 minutes
One module per week, 6-8 weeks total duration
12 months maintenance phase
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This is pursued by approaching the participant’s per-
sonal situation and stressors (e.g., financial burden,
family problems, work-related stress).

Participants are registered with their contact informa-
tion in the IVPNetworks management and documenta-
tion platform (IVPnet 2.0). A case manager at
IVPNetworks assigns the participant to a coach. The
coaching is personalised in terms of amount, frequency
and duration of the sessions, depending on the individ-
ual participant’s needs. Personalised coaching means
that there are no standardised manuals or fixed proce-
dures for the coaching. Different therapeutic methods
are used depending on the therapeutic background of
the coach (which will be monitored in the study). If indi-
cated, participants are supported in finding on-site social
and health care services to complement the tele-based
coaching (e.g., socioeconomic consultants, agricultural
family counselling). Alternatively, on-site coaching can
be arranged if a participant no longer prefers tele-based
coaching. Common content and duration of the perso-
nalised tele-based coaching at IVPNetworks are illus-
trated in Fig. 3.

In addition to the personalised tele-based coaching,
IVPNetworks offers a crisis hotline that can be used 24/7
by those insured at SVLFG. The crisis hotline is managed
by trained psychologists and is a resource for acute psy-
chological emergencies and crisis situations. As part of the
crisis hotline, up to five follow-up contacts are possible.

Participants
The study design includes two groups of participants
involved in the implementation process:
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Group 1: insured persons at SVLFG

Inclusion criteria for insured persons at SVLFG includes:
being an insured member of the health insurance
scheme OR the pension fund of the SVLFG, being an
agricultural contractor OR a collaborating spouse OR a
family member or a pensioner, being over 18 years old,
having access to the internet and/or a telephone, and
providing informed consent.

Persons will be excluded if they currently suffer from a
mental disorder and need extensive therapeutic service.
Individuals may be excluded during the consultation in
the call centre (if the interested insured person reports a
mental disorder), during the assessment by the service
provider or during their participation in case of a sus-
pected mental disorder. If there is a suspicion, the exter-
nal service provider advises the participant that a
consultation with a general practitioner is recom-
mended. The insured individual gets support in the
search for further treatment options. In addition, people
can be excluded for the tele-based intervention, if they
have substantial hearing impairment or for the online
interventions, if they have a visual impairment.

There are 465,000 eligible insured members of SVLFG
nationwide, and the sample size is not capped. The
number of participants enrolled in this study depends on
the rollout stage of the implementation. Eligible insured
persons can choose the specific intervention based on
their preference and needs which reflects the conditions
of routine care. A sample size of N =100 per interven-
tion is desirable to achieve reliable results. Based on pre-
vious experiences in the pilot phase of the
implementation in two federal states, we expect a sample

coaching

family problems, work-related stress)

reasonable request
Fi

Personalised tele-based coaching I V P

Intagrierte
Versorgungsprogramme

Content

* The participant receives a contact card (,business card®) of the coach
* The coach contacts the participant to arrange a meeting
First telephone session: Assessment of the participants’ individual situation and goal setting for the

+ Topics in each coaching emerge from the individual participants’ situation (e.g. financial burden,

Duration
+ Maximum of 850 minutes in total, distributed in flexible sessions between 25 or 50 minutes over
three to six months (weekly or longer intervals possible)
+ Personalized in terms of amount, frequency and length of the sessions
+ The coaching can be prolonged up to nine months (additional 150 minutes) in case of

g. 3 Content and duration of the personalised tele-based coaching at IVPNetworks
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size of approximately 500 to 800 participants for the
national implementation area.

Group 2: staff-participants at SVLFG, GET.ON and
IVPNetworks

Field worker, in-house staff and call centre agents at
the implementing company SVLFG Approximately
350 field workers visit the insured members on-site. In-
house staff counsel the insured persons by telephone.
Both field workers and staff advise insured members on
technical prevention, rehabilitation, etc. and additionally
inform and advise members regarding the internet- and
tele-based prevention services. They also forward inter-
ested persons to a nationwide call centre. Depending on
the rollout phase (which includes a training on all health
services offered by the SVLFG), the field workers begin
advising members on the internet- and tele-based inter-
ventions at different times. Twenty-five call centre
agents advise the insured individuals on various health
offers including the newly implemented internet- and
tele-based interventions. Additionally, call centre agents
check the insurance eligibility criteria and are respon-
sible for the enrolment in the prevention services.

Thus, implementation of internet- and tele-based
interventions requires that these employees undergo
changes to their work environment, especially at the
behavioural level, by adapting their previous working
routines to the new requirements.

Implementation team of SVLFG Members of the im-
plementation team are responsible for the planning and
realisation of the implementation activities. Employees
who work in two or more roles (e.g. as a field worker,
in-house staff and/or call centre agent) are excluded
from the staff surveys for field workers, in-house staff
and call centre agents to avoid conflation of the data, as
such persons cannot perform both roles simultaneously
without bias.

Coaches at GET.ON and IVPNetworks Coaches are
involved in the delivery of the internet- or tele-based in-
terventions and work as psychologists or therapists on a
freelance basis or employment contract for GET.ON or
IVPNetworks.

Approximately 150 staff-participants at GET.ON, IVP-
Networks and SVLFG are expected to participate in the
study. All employees of the described staff-groups who
sign the informed consent are able to participate in the
study. There are no specific eligibility criteria. If add-
itional professional groups become involved in the future
course of the implementation of these services, it will be
decided whether these employees will be included in the
surveys.
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Measurements

The used measures are summarised in Table 1, followed
by a description of each RE-AIM dimension and selected
outcomes. Measurements include routine data, staff re-
views of intervention consultations as well as usage of
the interventions by insured individuals, online-
assessments, qualitative interviews and focus groups.

Reach

To assess reach, the number and characteristics of the
potentially eligible insured individuals at SVLFG, as well
as exclusion, referral and uptake rates of the internet-,
tele-based and on-site group preventive services will be
reported. The following uptake levels will be considered
in order to illustrate different levels of engagement:

— Referral rates: The absolute number of: a) referrals
by the SVLFG field workers (operationalised as
consultations about internet- and tele-based inter-
ventions), b) referrals by the call centre agents to the
internet- and tele-based prevention services (IMls:
sending out a code for the registration at the online-
platform, tele-based coaching: registration on the
[VPnet platform), and c) the first contact with the
external service provider (IMls: first log in at online-
platform to symptom screening; tele-based coaching:
agreement for first tele-based coaching
appointment).

— Uptake rates of internet- and tele-based
interventions:

s Intervention not started: The absolute number of
referred persons who completed the assessment
phase (IMls: psycho-diagnostic assessment, tele-
based coaching: first coaching assessment session)
after the first contact with the external service
provider, but have not started the intervention.

o In treatment: The absolute number of persons
who have started the intervention after
assessment phase (IMls: first login into first
module; tele-based coaching: receive tele-based
coaching at minimum second session).

o Treatment not completed: Absolute number of
persons who completed less than 50% vs. 70% of
the intervention (IMls: completed less than 50%
vs. 70% maximal online modules within 13 weeks,
have not logged in for at least 8 weeks or have
interrupted the training for other reasons; tele-
based coaching: completed less than 50% vs. 70%
of the total call minutes, did not answer for at
least 8 weeks or cancelled the coaching for other
reasons).

o Treatment completed: a) In previous e-mental
health studies, the completer criteria differed be-
tween 50 to 100% of completed units [81-84].
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Research also indicates that a minimal treatment
for subthreshold depression (e.g. six phone calls
each with a maximum of 15 min) can also be ef-
fective in preventing MD [85]. Therefore, we de-
fined two criteria with different treatment dosis
as following: Absolute number of persons who
completed at least 50% vs. 70% of online modules
or call minutes. b) Clinical judgment by coaches
at GET.ON Institute and IVPNetworks assessed
with the Helping Alliance Questionnaire (HAQ)
based on 11 items [86] in order to supplement
the quantitative criteria for completion.

— Uptake of other services: This may include the crisis
hotline, a second guided IMI, diagnostic clarification
at IVPNetworks (via telephone or on-site), referrals
to social or health service centres (e.g. socioeco-
nomic or family consultants) during the tele-based
coaching.

In addition, the estimated number of people exposed
to recruitment materials and the associated response
rate will be assessed. Specific recruiting strategies are
tested to examine successful ways of addressing the tar-
get population. To provide representative information,
interested but not participating individuals, and enrolled
participants will be compared based on routine data.
Differences in reach between the internet-, tele-based
and on-site preventive services will be investigated as
well.

Effectiveness

Effectiveness will be assessed at pre- and post-treatment
(3 months after first log in on the GET.ON platform or
6 months after the registration at [VPnet) with online
surveys consisting of frequently used and well validated
self-report questionnaires. Depressive symptoms are
assessed using the German Version of the Patient Health
Questionnaire 9 (PHQ-9) [87] with high values on in-
ternal consistency (o= 0.88) [88]. Generalised Anxiety
Disorder severity is measured by the Generalised Anx-
iety Disorder 7 item self-report scale (GAD-7; a=0.89)
[89, 90]. Perceived stress is assessed with the German
Version of Perceived Stress Scale with 4 items (PSS-4;
a =0.84) [91]. Somatisation tendencies will be measured
by using the Somatic Symptom Scale based on 8 items
(S5S-8; a=0.81) [92, 93]. The 12-item Assessment of
Quality of Life instrument (AQoL—-4D; « = 0.81) [94] will
be used to assess health-related quality of life. Subjective
capacity to work will be assessed by using the Subjective
Prognostic Employment Scale (SPE; Guttman scaling:
rep = 0.99) based on 3 items [95]. Side effects attributed
to the intervention are collected in the post-assessment
period by the Inventory for the Assessment of Negative
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Effects of Psychotherapy (INEP; 22 items; o = 0.86) [96]
adapted to internet- and tele-based interventions.

Adoption

Adoption will be assessed through the number and char-
acteristics of the involved employees at SVLFG as well
as at the external provider (GET.ON institute, IVPNet-
works). Furthermore, metrics of the rollout regions and
federal states, such as amount and characteristics of
insured people and type of agricultural holdings will be
described and compared to one another.

Implementation

After a broad literature search, questionnaires were se-
lected that fit the study context as best as possible (e.g.
can also be used for employees who are involved in the
referral and not in the service delivery itself).

Intervention characteristics Potential adaptations to
the existing interventions during the implementation
process will be reported by the external service provider
following the TIDieR checklist [51] halfway through the
implementation and when concluding the project. Adap-
tations in the course of the implementation relate to re-
ferral and registration ways (e.g. to overcome barriers to
participation). Furthermore, stakeholders’ (e.g. field
workers, in-house staff, call centre agents) perception of
perceived (dis-)advantages of internet- and tele-based in-
terventions and the treatment credibility will be assessed
using the Credibility Expectancy Questionnaire (CEQ)
with 6 items [96]. The psychometric properties of the
CEQ are characterized by high internal consistency (o=
0.84—-0.85) and good values on test-retest reliability [97].
Intervention costs are recorded during the study as cost
per participant for the respective intervention. Likewise,
the use of the interventions by the insured individuals
(including adherence, duration of intervention, number
and duration of contacts, main topics, therapeutic back-
ground of coaches, etc.) will be monitored.

Quter setting Constructs including participants’ needs
and resources are related to the CFIR dimension ‘outer
setting’ [43]. In assessing the outer setting, participant
satisfaction is measured by using a German Version of
the Client Satisfaction Questionnaire adapted for inter-
net interventions (CSQ-I; a = 0.93) based on 8 items [65,
98]. The participants are asked about the usefulness and
relevance of the interventions. Acceptance of the inter-
ventions is indirectly recorded via non-completer rates
(indicator, see above). Approximately 20 semi-structured
interviews each with participants from GET.ON chronic
pain, from the six remaining IMIs and from the tele-
based coaching will supplement the data collection and
provide insights into the participants’ experience (e.g.
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acceptance, satisfaction, barriers and facilitators for
intervention usage) with the internet- or tele-based in-
terventions. The interview guide is based on the Unified
Theory of Acceptance and Use of Technology (UTAUT)
model [99] and the Discrepancy Theory of Satisfaction
[100] with regards to the dimensions: technical quality
of care, psychosocial quality of care, organisational con-
ditions, spatial and technical equipment, treatment out-
come, continuity of care and financing [100].

Inner setting Constructs such as organisational culture
and leadership engagement are related to the CFIR di-
mension ‘inner setting’ [43]. In assessing the inner set-
ting, organisational readiness for implementing change
for field workers, in-house staff, call centre agents and
the implementation team at SVLFG is measured by
using a German version of the Organisational Readiness
for Implementing Change (ORIC) questionnaire with 12
items [101]. The ORIC questionnaire focuses on the de-
gree to which employees are psychologically and behav-
iorally ready to implement organizational changes,
which can be considered as a decisive factor for imple-
mentation success [101]. Good internal consistency (a =
0.88-0.92) is reported for the ORIC questionnaire [101].
Leadership of the implementation team as well as of the
supervisors of field workers and call centre agents at
SVLFG will be captured by using the Implementation
Leadership Scale (ILS) based on 12 items [102]. The ILS
can be seen as an efficient and short questionnaire
which has been validated in settings of mental health
with very high values on internal consistency (o= 0.93—
0.97) [103].

Characteristics of the individuals The CFIR dimension
of ‘characteristics of the individuals’ encompasses know-
ledge and beliefs about the intervention, self-efficacy and
other personal attributes of the staff participants at
SVLFG [43]. The degree of normalisation among staff-
participants (e.g. field workers, in-house staff, call centre
agents) is assessed by the German translation of the
NoMAD and 3 additional normalization questions; the
questionnaire (20 items) refers to the normalisation
process theory and assesses the extent to which the new
implemented service is a normal part of the daily routine
at work [104]. The NoMAD questionnaire is character-
ized by a high internal consistency (x=0.89) and has
already been validated in heterogeneous samples [105,
106]. Determinants of behavioural change (e.g. know-
ledge, belief, self-efficacy) are assessed with the Discrim-
inant Content Validation of the TDF Questionnaire
(DCV) with 32 items [107] among field workers, in-
house staff and call centre agents. The DCV helps to
understand factors that influence the behaviour in health
care settings and can therefore makes it possible to
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improve the implementation of innovations. Addition-
ally, about 20 focus groups using an interview guide
based on TDF [45] with field workers are conducted to
identify barriers and facilitating factors for advising on
prevention services. The aim of this mixed-method
approach is the optimisation of the implementation
process or interventions based on the findings.

Implementation process To capture the implementa-
tion process, the number and type of implementation
and dissemination activities of SVLFG, GET.ON and
IVP are reported every 3 months with an excel file (e.g.
date, place, organisation, setting of the activity, target
group, number of participants and content / aim of the
activity). Implementation costs are reported every 3
months with an excel file and are defined according to
the EU-project ImpleMentAll”> project as the sum of
personnel costs and other direct and indirect costs (in-
direct costs calculated at 20% of direct costs). In
addition, the implementation team is interviewed every
6 months, particularly with regards to perceived effect-
iveness of the implementation in general and based on
individual implementation strategies. These interviews
also discuss barriers and facilitating factors in the imple-
mentation process and assessment of the current state of
implementation. Quantitative (referral and uptake rates,
barriers and facilitating factors in the implementation)
and qualitative results (focus groups) about the progress
and quality of implementation are prepared and deliv-
ered to the implementation team every 6 months to pro-
mote adaptions and improvements.

Maintenance

In assessing the maintenance of the implemented inter-
net- and tele-based interventions, follow-up surveys with
the insured participants will be conducted 12 months
after first contact for the prevention project (e.g. 12
months after first login at the GET.ON platform or
registration at IVPnet) to monitor the long-term impact
of preventive interventions on mental health (see effect-
iveness measures, 60-65). Referrals to the SVLFG call
centre are reported by the external service providers to
capture all processes in the implementation that contrib-
ute to sustainable development. Uptake rates of the
internet- and tele-based interventions are monitored in
the maintenance phase of the respective rollout region.
In terms of sustainability, we also record the use of a
second IMI, the maintenance phase of the IMIs (e.g.
monthly contacts for a year) or the prolongation of an

“Bijhrmann L, Schuurmans ], Ruwaard ], Genugten C van, Finch T,
Rapley T, et al. Tailoring Implementation of Internet-based Cognitive
Behavioural Therapy to Context-specific Needs across Europe and
Australia. A Study Protocol for a Stepped-wedge Cluster Randomized
Trial: the ImpleMentAll Project (under review).
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IVP tele-based coaching and any other health care
utilisation.

Normalisation is recorded in the maintenance phase
using the questionnaire NoMAD [104] at the staff-level
(e.g. field workers, in-house staff, call centre agents), and
will be compared to the normalisation degree during the
implementation phase. Additionally, the attitudes and
experiences of the staff-participants involved in the im-
plementation process are essential for sustained imple-
mentation. Therefore, a concluding survey with the
staff-participants and important multipliers at SVLFG
(e.g. management board) will be conducted at the end of
the project to assess their professional view on the im-
plementation and their intention to further use the
internet- and tele-based prevention services. To ensure
practical relevance, the item pool for this survey will go
through an iterative feedback process with the initiators
of the project.

Measuring implementation success

In line with the ImpleMentAll,” implementation success
is defined as an increase in uptake of internet- and tele-
based interventions (referral rates and levels of uptake,
eg. not started, in treatment, completer, non-
completer), degree of normalisation among staff-
participants (extent to which consultation to the
internet- and tele-based interventions are perceived as a
normal part of work) and efficiency outcomes (costs of
implementation effort in relation to uptake and degree
of normalisation).

Analysis

Reporting of implementation results will follow the
StaRl [49] statement. To assess the implementation suc-
cess and to illustrate a broad picture of the implementa-
tion process in the context of rural areas we will
combine qualitative and quantitative methods in a sum-
mative way. Quantitative and qualitative data are col-
lected simultaneously to evaluate the implementation
process. Qualitative data are used to provide a deep un-
derstanding, while quantitative data are used to provide
breadth of understanding [108]. In addition, the results
of the qualitative analysis are then validated in a quanti-
tative survey. Qualitative surveys are only carried out on
a small part of the sample, while all participants are in-
vited to the respective quantitative surveys. The database
is therefore larger for quantitative surveys. The analysis
is based on guidelines for mixed-methods research de-
fined by the NIH Office of Behavioural and Social

*Bithrmann L, Schuurmans ], Ruwaard J, Genugten C van, Finch T,
Rapley T, et al. Tailoring Implementation of Internet-based Cognitive
Behavioural Therapy to Context-specific Needs across Europe and
Australia. A Study Protocol for a Stepped-wedge Cluster Randomized
Trial: the ImpleMentAll Project (under review).
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Sciences Research [109]. In addition, the Consolidated
criteria for reporting qualitative studies (COREQ) [110]
are used.

Quantitative analysis

The evaluation of the implementation follows the RE-
AIM dimensions as described above. Descriptive ana-
lyses (frequencies, means and percentages) will be per-
formed to assess outcomes across all RE-AIM
dimensions. We will evaluate the implementation suc-
cess of the internet- and tele-based interventions
separately.

To assess the representativeness of the participants
compared to the target group, t-tests or non-parametric
tests will be used. To assess intervention effectiveness,
we analyse for different groups of participants (e.g. par-
ticipants who have started treatment or completed treat-
ment) by using independent sample t-test and chi-
squared analyses. We will use t-tests or non-parametric
tests to analyse differences between pre-, post- and
follow-up-measurements. In order to counteract the
issue of multiple comparisons, Bonferroni correction is
used. The statistical significance level is set to p<.05.
Within-group effect sizes and 95% Cls will be reported
at all measurement points. Implementation effectiveness
is assessed by comparing uptake rates, the degree of nor-
malisation among staff-participants and efficiency out-
comes (costs of implementation effort in relation to
uptake and degree of normalisation) at different time
points.*

Furthermore, linear regression models are used to in-
vestigate differences between the interventions (guided
IMlIs, personalised tele-based coaching and on-site group
workshops) regarding reach outcomes (referral and up-
take rates) with intervention type as independent vari-
able. By using further linear regression models we
compare socio-demographic and clinical outcomes as
dependent variables between the participants of the dif-
ferent prevention services (independent variable). Based
on multiple linear regression models we analyse the in-
fluence of factors at staff level (credibility of the internet-
and tele-based interventions, degree of normalisation,
leadership support, organisational readiness to change
and determinants of behavioural change) as independent
variables on the number of referrals by field workers, in-
house staff and call centre agents (dependent variables).
Additionally, the implementation outcomes will be com-
pared between the federal states and rollout areas at
different phases of implementation.

“*Bithrmann L, Schuurmans J, Ruwaard J, Genugten C van, Finch T,
Rapley T, et al. Tailoring Implementation of Internet-based Cognitive
Behavioural Therapy to Context-specific Needs across Europe and
Australia. A Study Protocol for a Stepped-wedge Cluster Randomized
Trial: the ImpleMentAll Project (under review).
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According the intention-to-treat principle all observed
data will be included. Patterns of missing data will be
analysed and corrected. All analyses will be performed
with R statistic software [111].

Qualitative analysis

Qualitative data is used for insights into the implementa-
tion process. Focus groups with field workers are con-
ducted to understand barriers and facilitating factors of
the consultation regarding the internet- and tele-based
services. Interviews with insured persons enable insights
in participants’ experience (e.g. satisfaction, acceptance).
All qualitative data will be audiotaped and transcribed
verbatim using MAXQDA. The analysis is based on the
qualitative content analysis by Mayring [112]. To estab-
lish reliability, two independent raters will code the same
transcripts using a coding guide and coding rules. The
focus groups are evaluated inductively as well as deduct-
ively, based on the TDF [45] in two different coding
passes. The interviews with the insured individuals are
evaluated with an inductive-deductive approach.

Discussion

This study provides novel and diverse information to the
existing literature regarding the implementation of pre-
ventive treatments for depression. To our knowledge,
this study is the first nationwide prevention project in

Germany and the first comprehensive and multi-level
implementation study in general that examines the im-
plementation of internet- and tele-based interventions in
farmers, gardeners and foresters in rural areas. The im-
plementation process of different preventive services
such as internet- and tele-based interventions will be
compared. Insights into implementation of mental
health services on an individual (participants, staff) and
organisational level, within the context of rural areas,
can be assessed. Additionally, the associated costs (im-
plementation and intervention costs) will be considered.
Furthermore, determinants for implementation success
in rural areas can be identified by focusing on employees
involved in the referral process. Based on these findings,
recommendations for future interventions can be made.
The three parallel running RCTs [40, 41]° will deliver
results on the clinical effectiveness of the internet and
tele-based interventions under randomized controlled
conditions. Results of the implementation study will pro-
vide information about the implementation of the inter-
net- and tele-based interventions from a routine care

“Terhorst, Y., Braun, L., Titzler, I, Buntrock, C., Freund, ]., Thielecke,
1., Ebert, D. D., Baumeister H. Clinical and cost-effectiveness of a
guided internet-based Acceptance and Commitment Therapy to im-
prove chronic pain related disability in green professions (PACT-A):
study protocol of a 36-month follow up pragmatic randomized con-
trolled trial (under review).
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perspective in terms of a hybrid study design simultan-
eously examining the impact of the interventions in rou-
tine care (e.g. pre-, post- and follow-up comparisons at
participant level) and the implementation itself. This en-
ables results based on two different, complementary
study designs. The results will show to what extent the
implementation of technologies as preventive offers will
be accepted by the participants as well as employees in-
volved in the implementation process. If the implemen-
tation of the internet- and tele-based services succeeds,
these services may be feasible in the long-term and
health care in rural areas could be sustainably improved.

Trial status

Recruitment has been started in April 2019. Participants
will be continuously included until the end of the study.
Data collection is ongoing,.
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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.
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1. Intreduction
1.1. Background

The 12-month prevalence for depression worldwide is 4.4 % (World
Health Organization, 2017), which leads to a high burden of disease at
the individual and societal level. People affected by depression experi-
ence a significant loss in their quality of life (De Graaf et al., 2002) and
have a higher risk for mortality (Chesney et al., 2014 Jun). Depression
has a major impact on public health as it contributes most to global
disability and accounts for 7.5 % of all years lived with disability
worldwide (Vos et al., 2017). Consequently, depressive disorder leads to
increased economic costs due to higher service uptake and productivity
losses (Smit et al., 2006).

Because evidence-based psychotherapeutic treatments can decrease
the burden of mental illness only by a third (Andrews et al.,, 2019),
prevention of depression is becoming increasingly important (Munoz
et al., 2010). Preventive measures start before the onset of the disease
and can effectively reduce the symptoms of mental disorders (Horowitz
and Garber, 2006; Stockings et al., 2016). Based on the results of a recent
meta-analysis, the occurrence of MDD in high risk groups can be pre-
vented or at least delayed with psychological interventions indicated by
a relative risk of 0.81 (95 % CI: 0.72-0.91) one year after the preventive
measures (Cuijpers et al., 2021).

Preventive measures are important in the agricultural work setting.
Farmers and those in related lines of work (e.g. forestry and fishery
workers) are exposed to many risk factors for mental illnesses such as
work-related stress, financial pressure, poor harvest and weather, health
problems and exposure to pesticides (Sue et al., 1998; Sanne et al., 2004;
Onwuameze et al., 2013; Roy et al., 2013; Logstein, 2016). Compared to
other occupations, they have a higher risk of developing mental health
issues (Roy et al., 2013; Sanne et al., 2003; Judd et al., 2006; Torske
et al., 2016), especially depression, indicated by an odds ratio of 1.99
[95 % CI: 1.55-2.55] (Torske et al., 2016). However, mental health care
utilization among farmers is low (Judd et al., 2006), among others due
to stigma (Judd et al., 2006) and limited treatment availability in rural
areas (Schang et al., 2016).

Therefore, new approaches to tackle the burden of depression in
farmers are needed. A possible solution could be the usage of internet-
and mobile-based interventions (IMIs), which are easily accessible and
can be used independently of time and place (Ebert et al., 2018a). Meta-
analytic evidence shows that IMIs are effective in reducing subthreshold
depression (Hedges” g = 0.39 [95 % CI: 0.25-0.53] at post-treatment) as
well as in preventing the onset of MDD (Hazard Ratio = 0.72 [95 % CI:
0.58-0.89]) (Reins et al., 2021). Little is known about the acceptance
and utilization of IMIs by farmers.

As part of the nationwide pilot project (“With us in balance”) of the
German social insurance company for agriculture, forestry and horti-
culture (SVLFG), the preventive potential of IMIs is examined in
different substudies: In addition to a pragmatic randomized controlled
trial (RCT) on “Prevention of Depression in Agriculturists” (PROD-A)
(Braun et al., 2019; Braun et al., 2021a; Braun et al., 2021b), an
implementation study (ImplementIT) evaluates the implementation
success of the guided IMIs in routine care (Freund et al., 2020). The IMI
program includes various IMIs focusing on risk factors for depression (i.
e. interventions for subclinical depressive symptoms, insomnia, stress,
anxiety, harmful alcohol use, and subclinical depressive symptoms in
the context of diabetes). The effectiveness of the IMIs have been
demonstrated in 30 RCTs (Buntrock et al., 2016; Buntrock et al., 2015;
Boss et al., 2016; Ebert et al., 2015; Ebert et al., 2017; Nobis et al., 2015
May; Thiart et al., 2015 Mar; Thiart et al., 2016; Ebert et al., 2018b; Bob
et al., 2018; Ebert et al., 2018c; Ebert et al., 2016a; Heber et al., 2016;
Buntrock et al., 2017; Nobis et al., 2018; Ebert et al., 2016b). For this
project, the guided IMIs have been adapted to the specific target group, i.
e. farmers, forest workers and gardeners.

Results of PROD-A showed a small effeet on the reduction in
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depressive symptom severity at 9-weeks post-treatment (d = —0.28, 95
%-CI: —0.50 to —0.07) (Braun et al., 2021a) and at 6-month follow-up (i
= —0.30, 95 %-CI: —0.52; —0.07), while no significant differences be-
tween the groups could be found at 12-month-follow-up (Braun et al.,
2021b). Authors discussed that the effectiveness of the IMI program was
restricted by low adherence to the interventions (22 %,/56 % of partic-
ipants completed 80 % of the modules at 9-weeks/12-months follow
ups). More insight into the needs and experiences of the participants is
essential, as described in the study protocol of ImplementIT (Freund
et al., 2020). The focus is on the acceptance of and satisfaction with the
IMI program which can affect intervention uptake (Philippi et al., 2021
Dec) and represent an essential criterion for health care quality
(Samartzis and Talias, 2020).

Previous qualitative studies on patients’ experiences with internet-
based treatment for depression reperted a lack of applicability of the
intervention, difficulties due to inadequate computer skills, or poor
equipment (Gerhards et al., 2011) and feelings of being left alone when
using unguided IMIs (Holst et al.,, 2017). The findings peint to the po-
tential benefit of a higher degree of individualisation (Darvell et al.,
2015) and more therapeutic contact (Gerhards et al., 2011; Holst et al.,
2017; Darvell et al., 2015) in the IMI design. At the same time, partic-
ipants appreciate anonymity and flexibility during the usage (Gerhards
et al., 2011; Holst et al., 2017) and a well working technology (Holst
et al., 2017).

However, qualitative research on depression prevention with IMls is
limited to the target group of adolescents (Iloabachie et al., 2011; San-
testeban-Echarri et al., 2017), relapse prevention (Santesteban-Echarri
et al,, 2017; Boggs et al., 2014) or on postnatal depression (Shorey and
Ng, 2019). A first recently published study of an internet-based inter-
vention to prevent depression focused on adults in a workplace setting
and explored barriers to intervention use and adherence (Eccles et al.,
2021). Both personal (e.g. time, stress level) and program-level factors
(e.g. content, functionality) could be identified as barriers.

1.2. Research question

It is crucial to understand the perspectives and needs of the partici-
pants (Damschroder et al., 2009; Proctor et al.,, 2011; Kidholm et al.,
2012} in order to be able to derive adjustments and thereby contribute to
the implementation success of digital preventive IMI programs. There-
fore, the aim of this qualitative study is to examine the experiences of
farmers and related occupations with the guided preventive IMI pro-
gram by focusing on determinants for the acceptance and satisfaction.

2. Methods
2.1. Study setting

The research design of this qualitative study was defined in the
implementation study protocol ImpleMentIT, which evaluates the
implementation success of the IMI program in routine care based on a
mixed-methods design (Freund et al., 2020). Interview participants were
recruited from the intervention group of PROD-A (Braun et al., 2019).
The inclusion criteria for this trial comprised (a) being an agricultural
entrepreneur, collaborating spouse, family member as well as pensioner
with sufficient insurance status, (b) an age of 18 or above, (c) an indi-
cation for at least subthreshold depression (determined by PHQ-9 = 5),
(d) access to internet, (e) no current psychotherapy and (f) in case of
indications of suicidality, the ability to distance from suicidal ideation
(e.l. by providing a non-suicide contract). Study participant enrollment
occurred from April 2018 to April 2019.

PROD-A was approved by the ethics committee of the University of
Ulm and registered in the German Clinical Trial Registration
(DRKS00014000) on April 9th, 2018.
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2.2, Intervention

The implemented IMI program, the GET.ON online health trainings,
is provided by a service company (www.geton-institut.de/www.hellobe
tter.de) and consists of three phases with various measures for person-
alizing and tailoring the intervention (see Fig. 1): (1.) The participant
completes a psycho-diagnostic assessment consisting of self-report ques-
tionnaires. During an initial call with the e-coach, a training type is
jointly determined based on the assessment results and individual
preferences of the participant. (2.) In the guided active training phase, the
participant accesses the IMI on an online-based intervention platform
via computer. All trainings are based on cognitive behavioural therapy
(CBT) principles except “GET.ON stress” which is based on the trans-
actional model of stress and coping (Lazarus and Folkman, 1987). The
6-8 weekly standard modules of the IMIs include psycho-educative
material, exercises, and homework assignments as well as statements
from exemplary people. In addition, there are interactive elements such
as auditory material and videos clips. (3.) All trainings are completed
with a maintenance phase consisting of monthly e-coach contact up 12
months. The IMI program is described according to the Template for
intervention description and replication (TIDieR) (Hoffmann et al.,
2014), see Supplementary material 1, and in the study protocols else-
where (Braun et al., 2019; Freund et al., 2020).

2.3. Participants and recruitment

Since in the study by Francis et al. (2010) data saturation could be
achieved in interview 17, the recruitment aim in this study was to reach
a sample size of at least 20 participants. The sample compesition should
be representative of the entire participant sample of the intervention
group, especially with regard to intervention status (not started; started,
but not completed; completed), type of selected training (one of six IMIs)
and usage of a second training.

In the first step, participants (who had not withdrawn the study
participation in the meantime and who had registered on the online
platform at the time of recruitment) were contacted in August 2019 by
email and invited to the interview (N = 161). In order to reach a
representative group of participants, participants that fit the relevant
missing characteristics were reminded after 6 and 8 weeks (N =70) until
the necessary sample size with the desired distribution of characteristics
was reached.

In total, we received 27 signed informed consents. Due to scheduling
difficulties or lack of feedback on proposed interview dates, a total of 22
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interviews were conducted in the period from September to November
2019. The time of the interview was on average 431 (SD = 127) days
after the first login on the platform.

2.4. Qualitative method
2.4.1. Data collection

Data were collected by phone using a semi structured interview
guide integrating elements from theories of technology acceptance and
patient satisfaction. Acceptance of technology was operationalized
following the Unified Theory of Acceptance and Use of Technology
(UTAUT) model (Venkatesh et al., 2003), which includes the dimensions
performance expectancy, effort expectancy, social influence, facilitating
conditions, behavioural intention and wuse behavior. The dimension use
behavior was assessed quantitatively via logins at the platform as sup-
posed by Davis (1989). Patient satisfaction was operationalized ac-
cording to the evaluation model after Ware et al. (1978). In this theory,
patient satisfaction is seen as a positive or negative evaluation by the
patient of a medical treatment, a medical facility or a medical service
provider and mainly refers to eight dimensions (e.g. art of care, technical
quality of care, organisation/accessibility, financing, physical environment,
availability, continuity or regularity of care in the same facility and out-
comes of care). All dimensions are included in the interview guide except
for the continuity of care dimension that is less relevant in an online
setting. Furthermore, we considered the participant’s level of demands
and expectations as well as the individual evaluation of care according
to the discrepancy theory (Lawler, 1971). The latter theory postulates
satisfaction when the treatment-independent expectations and demands
of the patient correspond with the perceived treatment quality. Patients
are satisfied when the actual experiences at least meet their own ex-
pectations and demands (Blum, 19938). To examine satisfaction ac-
cording to Lawler (1971), the participants were asked to guantitatively
rate questions on a scale of 0~100 with 100 indicating 100 % of their
expectations were met.

The interview guide consisted of open questions including 60 main
questions assigned to the previously mentioned theories (acceptance: 20
questions, satisfaction: 40 questions, both: 4 questions) as well as
additional guided prompts to promote the narrative flow if needed.
Exemplary questions from the interview guide are shown in Table 1. The
instructions varied depending on the type and status of the intervention
in which the interviewee participated. All participants received the same
questions except non-starters who obtained a shortened version.

The semi-structured interviews (N = 22) were conducted by two
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Fig. 1. Measures for personalizing and tailoring the intervention in the course of the participation.
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Table 1
Example questions of the interview guide and their theoretical basis.

Theory background Interview questions

UTAUT model - dimensions

If you think back to the beginning of the coaching: What
expectations did you have on what the coaching should
change for you?

How did you imagine the time and effort involved in the
online training in advance?

‘What role did the support of friends and family for
participation in the waining play for you?

Performance
expectancy

Effort expectancy

Social influence

Facilitating The content and graphics of the online training were adapted
conditions to the green professions. To what extent was this adaptation
helpful to you?
Behavioural Ifat some point you would find yourself in a similar situation
intention to the one you were in when you started the online training:
How willing would you be to participate in another online
training course?
Use behavior -assessed quantitatively at the platform (e.g. completed

modules)-

Evaluation model of partient satisfaction — dimensions
Technical quality of To what extent did you feel that your coach gave you

care* competent advice?
Art of care* How would you describe your relationship with your e-
coach?
Accessibility* To what extent were you satisfied with your registration on
the intervention platform?
Finances Would you have done the online training even if it would
have cost you money?
Physical ‘What technical difficulties were encountered during the
environment online training?
Availabilicy ‘Whar does it mean to you that you were able to do the online

training from home?
‘Whart exactly has changed in your everyday life as a result of
the online training?

Outcomes of care*

Discrepancy theory (*with regard to the above four marked dimensions)
Outcomes of care Please think about the expectations on your coach that you
mentioned before. To what extent were these met?

master’s degree candidates (AR, MG) who each conducted half of the
interviews by telephone between September to November 2019. Pilot
tests with the first two interviews did not reguire any major changes of
the interview guide. The average duration of the interviews was 46 min
(SD = 23, Min = 30, Max = 62).

Qualitative data was audiotaped and transcribed verbatim using the
software tool MAXQDA (VERBI software, 2017) according to a tran-
scription guide. Numbers instead of names were used to ensure the an-
onymity of the data. For Consolidated Criteria for Reporting Qualitative
Studies (COREQ) (Tong et al., 2007) see Supplementary Table 1.

2.4.2. Analysis

The analysis followed the qualitative content analysis by Mayring
(2010). The process of the data analysis is illustrated in Fig. 2.

First, analysis units were determined in the coding rules. Second,
main categories were derived deductively by the UTAUT model (Ven-
katesh et al., 2003) and the evaluation model of patient satisfaction
(Ware et al., 1978). Third, according to a deductive-inductive approach
codes were created and further material was added successively. During
this process, new codes were created or previous codes were changed to
match the data. Furthermore, a text passage could contain several
meanings and thus be coded with several codes.

Fourth, the preliminary code systems and the coding rules were then
checked in further feedback loops. It was decided unanimously in the
expert team that the main categories were partially resolved because
deductive satisfaction dimensions (Ware et al., 1978) were not suitable
for the context of digital interventions. Due to the systematic overlap
between the theoretical constructs (e.g. expectations, usability, facili-
tating conditions), a joint coding system for acceptance and satisfaction
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was developed in a synergetic way.

Fifth, the final coding run was prepared by familiarizing two inde-
pendent raters with the analysis method through a coding test run and
discussion. Sixth, two independent raters coded all 22 transcripts based
on the final code system and the final coding rules by using MAXQDA
(VERBI software, 2017).

Seventh, there was a substantial level of agreement between the two
raters, as shown by Kappa according to Brennan and Prediger (1981)
with k= 0.73 (Landis and Koch, 1977). Data saturation was sufficient as
all 71 themes were identified by at least 2 participants. In order to ensure
validity, the participants were asked about their individual agreement
on the identified themes via an online-survey (N = 17, 77 %). The
agreement rate per theme was on average 61 % (5D = 4 %, Min = 54 %,
Max = 68 %) indicating a sufficient level of agreement (see Supple-
mentary Material 3).

2.5, Quantitative method

2.5.1. Data collection

Quantitative data were collected within PROD-A (Braun et al,
2019). Depressive symptoms were assessed at baseline using the Quick
Inventory of Depressive Symptomology (QIDS-SR16) (Rush et al., 2003).
The 16-item inventory is characterized by high internal consistency of a
= 0.86 (Rush et al., 2003). Participant satisfaction was assessed at 9-
weeks follow-up by using a German version of the Client Satisfaction
Questionnaire for Internet Intervention (CSQ-I; @ = 0.93) (Boss et al.,
2016; Schmidt and Wittmann, 2002) adapted to IMIs based on 8 items.
Side effects of the IMI program were measured by using the Inventory
for the Assessment of Negative Effects of Psychotherapy (INEP; 22 items;
o = 0.86) (Ladwig et al., 2014) adapted to online-trainings at post-
treatment phase.

2.5.2. Analysis

Quantitative analyses were conducted to compare the interviewed
sample (N = 22) with the remaining sample of the IG of the RCT which
was not interviewed (N = 149). We used Fisher's Exact Test for cate-
gorical variables (due to cell frequencies <5) and tTest or Mann-
Whitney-U Test for continuous variables. Due to unequal sample sizes,
the non-parametric U Test was applied when both assumptions of the
normality distribution and of variance equality were not met. It was also
used for wverification when the data was not normally distributed. The
analyses were carried with an alpha-level of 5 %, two-sided. The soft-
ware tool SPSS (IBM SPSS Statistics, 2017) was used for quantitative
analysis.

3. Results
3.1. Participants and infervention use

Sociodemographic and clinical characteristics of the interview par-
ticipants are presented in Table 2. Participants were on average 53.27
vears old (SD = 8.14) and evenly distributed across both sexes (M = 11,
F = 11). Most participants were married (n = 18, 82 %), half worked as
an entrepreneur in their own company (n = 10, 45 %), and about one
third reported a middle-educated level (n = 6, 36 %) (International
standard classification of education (ISCED), 2012). The participants
reported on average a mild depressive symptom severity at baseline,
indicated by the QIDS-SR16 with a mean value of 10.09 (SD = 5.21),
with 7 participants displaying mild (32 %), 13 (59 %) moderate and 2 (9
%) severe depressive symptoms.

The training “GET.ON Stress” was chosen most frequently among the
interview participants (n = 11, 50 %), followed by “GET.ON Mood
Enhancer” (n = 5, 23 %) and “GET.ON Recovery” (n = 2, 9 %). No
participant changed the type of training and one participant (5 %)
started a second training. Participants had completed an average of 5.27
modules (5D = 2.51, 78 % of all modules) at the time of recruitment for
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1. Determination of analysis units and development of coding rules
coding unit, context unit, evaluation unit

2. Deductive approach
deriving main categories from the basis of the theoretical models

3. Deductive-inductive approach
development of codes based on the raw data

3.1 Identification of (sub-)themes & subsumption
paraphrasing, generalization and reduction with more and more
material (MG, AR): 4 (18%) vs. 10 (45%) vs. 16 (73%)
interviews

3.2 Development of two code systems for acceptance and
satisfaction
including definitions and exemplary statements per code
(MG. AR)

3.3 Consensus meetings
revision of the code systems (JF. MG, AR)

3.4 Coding of the previously used material (45%)
labeling of text related to the code systems and the coding rules (MG, AR)

4. Feedback loops and consensus meetings with a CBT therapist and e-
mental health experts
development of a generic joint code system linked to theories of acceptance and
satisfaction and revision of coding rules (CB, DDE, JF. IT)

5. Test coding with new independent raters
coding of five interviews (23%) per rater (AM, FB)

6. Independent coding pass
independent coding of all interview transcripts (NV=22, AM, FB)

Fig. 2. Process model of qualitative data analysis based on the qualitative content analysis by Mayring (2010).

the qualitative study, while 64 % of the participants (n = 14) had a
completion rate of 100 %. It took on average 90.07 days to complete the
training (5D = 50.14). Satisfaction with the IMIs was reported as high
(M = 25.86; SD = 6.83). 32 % of the participants (n = 7) reported
negative effects attributed to the IMIs.

The interview participants did not significantly differ from non-
interviewed IG participants regarding sociodemographic and clinical
characteristics, although the interviewed sample completed on average
more modules than the non-interviewed RCT participants. But these
differences did not reach statistical significance (see Table 2).

3.2, Qualitative findings

The deductive-inductive analysis identified 71 determinants across
the ten dimensions performance expectancy (N = 4 themes), financing (N
= 2), organisation (N = 8), e-coach (N = 11), usability (N = 5), training
content and structure (N = 15), training usage (N = 12), training outcome
(N = 7), social influence (N = 4), and behavioural intention (N = 3) that
were derived by the UTAUT meodel and the evaluation model of patient
satisfaction (see Fig. 3).

Except the dimensions performance expectancy and financing, the
qualitative content analysis of the other dimensions suggested to divide
their results into positive and negative drivers to better represent aspects
that guide the evaluation of acceptance and satisfaction. Overall, more
positive drivers (N = 38, 58 %) of acceptance and satisfaction were
identified compared to negative drivers (N = 27, 42 %). Positive drivers
were also mentioned more frequently, as 12 positive themes yielded the
highest consensus and were identified by >45 % (N = 10) of all par-
ticipants. The dimension of training content and structure were assigned
most of the determinants (N = 15, 21 %) including nine positive drivers
(13 % of all 71) and six negative drivers (8 %).

Each dimension is explained in more detail in the following. All
determinants are described alongside a definition and supporting
quotation illustrating the participants’ experiences in Table 3 in relation
to acceptance (performance expectancy, social influence, and behavioural
intention), in Table 4 in relation to both acceptance and satisfaction
(organisation, usability, training content and structure, and training usage)
and in Table 5 in relation to satisfaction (e-coach, training outcome, and
finances).
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Table 2
Characteristies of interviewed, non-interviewed and full sample intervention
group participants.

Characteristics 1G, 1G, not P- IG, full
interviewed interviewed value® sample
(n=22) (n=149) (n=
171)
Age 53.27 & 49.54 £ 9.70 0.09 50.02 £
8.14 9.55
Gender
Female 11 (50 %) 91 (61 %) 0.36 102 (60
%)
Relationship 0.4]
Single 1(59%) 6 (4 %) 7 (4 %)
In partnership 1(5%) 9 (6 %) 10 (6 %)
Married or registered 19 (86 %) 125 (84 %) 143 (84
civil parmership %)
Divorced or separated 11(5%) 51(3 %) 6 (4 %)
Widowed 0 4(3 %) 4 (2 %)
Level of education 0.52
Low 7 (32 %) 66 (44 %) 73 (43
%)
Middle 8 (36 %) 41 (28 %) 49 (29
%)
High 7 (32%) 42 (28 %) 49 (29
%)
Employment status 0.24
Entrepreneur 10 (46 %) 81 (54 %) 91 (53
%)
Contributing spouse 6 (27 %) 42 (28 %) 48 (28
%)
Contriburing family 3 (14 %) 14 (9 %) 17 (10
member %)
Pensioner or spouse of 1(5%) 10 (7 %) 11 (6 %)
pensioner
Incapacitated for work 2(9 %) 2(1 %) 4 (2 %)
QIDS5-5R16 score baseline 10.09 + 9.71 + 4.74 0.87 9.76 +
5.21 4.79
Training type 0.10
GET.ON Stress 11 (50 %) 90 (60 %) 111 (65
%)
GET.ON Mood 5(23 %) 36 (24 %) 41 (24
Enhancer %)
GET.ON Recovery 2(9 %) 13 (9 %) 15 (9 %)
GET.ON Be smart — 2(9 %) 0 2 (1 %)
drink less
GET.ON Panic 1(5%) 5 (3 %) 6 (4 %)
GET.ON Mood 0 1 (1 %) 1(1 %)
Enhancer Diabetes
No training selected 1(5 %) 5(3%) 6 (4 %)
Number of modules 5.27 + 2.51 4.19 + 2,66 0.08 433 +
completed at 2.66
recruitment time
Intervention status
Not started 2 (9 %) 4(3 %) 0.17 6 (4 %)
Intervention 14 (64 %) 72 (48 %) 0.25 86 (50
completion® %)
Treatment duration 88.00 £ 78.50 + 0.31 7972+
(days) 91.47 89.19 89.27
Change of training type 0 2(1 %) 1.00 211 %)
Choice of a second 11(5%) 6 (4 %) 1.00 7 (4 %)
training
CSQ-1 (n = 124, total 25.86 &+ 24.94 £ 6.14 0.34 2510 £
score 5-32)° 6.83 6.24
INEP® 7 (32 %) 40 (27 %) 0.62 47 (27
%)

Note. Values are means + SD or (%). IG = Intervention group. QIDS = Quick
Inventory of Depressive Symptomology. CSQ = Client Satisfaction Question-
naire for Internet-based Interventions. INEP = Inventory for the Assessment of
Negative Effects of Psychotherapy.

* We used Fisher's Exact Test for categorical variables and t-tests for contin-
uous variables. If the normality of the data distribution and the equality of
variance were not given in both samples, the Mann-Whitmey U test was used
instead.

® Completion is defined as completion of all modules.

© Assessment at 9-weeks follow-up.
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3.2.1. Determinants of acceptance

Performance expectancy.

This dimension refers to the degree to which an individual believes
that participation in the intervention is profitable to their occupational
or private situation. Most frequently, the participants (N = 10, 45 %)
expected that the training would enable them to better assess and
improve the individual life situation. Further expectations of the par-
ticipants refer to reducing stress and psychological symptoms (N = 8, 36
%), learning to deal with burdening situations (N = 8, 36 %) and
improving well-being (N = 4, 18 %).

Social influence.

This dimension refers to the degree to which caregivers or the social
environment of the participants accept and support IMI participation.
More positive (n = 3) than negative drivers (n = 1) could be identified. It
was found that half of the participants (n = 11) were actively supported
by their social environment. Further positive drivers are related to
acceptance of IMI participation by the social environment (N = 4, 18 %)
and help in case of technical difficulties (N = 4, 18 %). The negative
driver is related to no social support or rather negative reactions (N =6,
27 %) were reported.

Behavioural intention.

This dimension refers to a reuse of the IMI. Two positive and one
negative drivers could be determined. A high willingness to participate
in the training again could be identified among most of the participants
as most indicated to have had positive experiences during the partici-
pation (n = 17, 77 %). However, two participants (9 %) each reported a
low willingness for renewed participation or renewed participation
would depend on external factors (e.g. time, workload).

3.2.2. Determinants of acceptance and satisfaction

3.2.2.]. Organisation. It includes aspects regarding the access and
activation of the training and its lessons, appointments with the e-coach
as well as the independent organisation of the participant in order to
process the IMI. More positive (n = 6) than negative drivers (n = 2)
could be identified. 73 % of the participants (n = 16) especially raised
the quick and easy access to the intervention and its lessons which they
experienced as satisfactory. Further positive drivers are related to un-
complicated scheduling (n = 9, 41 %), written contact (n = 7, 32 %), low
time and effort (n = 5, 23 %), realistic indication of the processing time
(n=4, 18 %), and regular reminders from the e-coach and/or the system
support to keep up with the online training (n = 3, 14 %). Among the
negative drivers, participants reported high workload per module (n =
11, 50 %) as well as difficulties in accessing the training or activating the
modules (n = 9, 41 %).

3.2.2.2. Usability. In this dimension, aspects of technical infrastructure
and perceived usability are considered. More negative (n = 4) than
positive drivers (n = 1) have been found. Automatic buffering of un-
finished modules was perceived as helpful by the participants (n =3, 14
%). Problems with moving on the platform was identified as the most
frequent theme (n = 5, 23 %). Further problems appeared due to a
lacking internet connection (n = 4, 18 %), the complicated structure of
the platform training (n = 3, 14 %), and technical difficulties (n = 2, 9
%).

3.2.2.3. Content and structure of training. This dimension refers to IMI
content that influences the training outcome. Nine positive and six
negative drivers have been determined. The majority of participants
identified the target group-specific adaption of content and graphics (n
= 18, 82 %) and figurative expressions (n = 16, 73 %) as highly bene-
ficial. Furthermore, a diary (n= 13, 59 %), psychoeducation (n = 12, 55
%), exercises to strengthen psychosocial competencies (n= 12, 55 %) as
well as for reflecting questioning thinking and behavioural patterns (n =
5, 23 %) were described as helpful. The content was easy-to-understand
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Fig. 3. Ten dimensions and their theoretical linkage with the UTAUT meodel for acceptance (Venkatesh et al.,

satisfaction (Ware et al., 197

(n = 11, 50 %). Positive drivers regarding the structure include the
maintenance phase for after-care (n = 12, 55 %) and a small-stepped
structure and success monitoring (n = 3, 14 %). Some of these aspects
were identified positive drivers as well as negative ones, including
psychoeducative content (n = 5, 23 %), exercises for strengthening
psychosocial competencies (n = 4, 18 %), and the diary (n = 3, 14 %).
Additionally, participants reported a lack of individual fit (n = 12, 55 %)
and tips for transfer in daily routine (n = 5, 23 %), and described the
content as complicated and lengthy (n = 3, 14 %).

3.2.2.4. Training usage. This dimension describes the degree to which
the participant believes that organizational, technical, or social condi-
tions support the use of the online training. The relationship between
positive (n = 7) and negative drivers (n = 5) is relatively balanced.
Participants stated that the location independence (n = 19, 86 %), the
flexibility (n = 17, 77 %), as well as anonymity (n = 11, 50 %) of IMIs
represent beneficial aspects with regard to training usage and costs and
time could be saved (n = 9, 41 %). Training usage was facilitated by a
technical support (n = 12, 55 %) as well as self-discipline and prioriti-
zation (n = 9, 41 %) and the online format seemed to be appropriate for
prevention (n= 7, 32 %). Among the negative drivers, many aspects are

related to personal factors, including a lack of motivation, perseverance
and self-discipline (n =11, 50 %), time (n = 10, 45 %) computer skills (n
= 4, 18 %), and inhibitions about using the internet (n = 4, 18 %).
Furthermore, participants experienced a lack of monitoring whether the
training contents were implemented in daily life (n = 5, 23 %).

3.2.3. Determinants of satisfaction

3.2.3.1. e-Coach. In this dimension, all non-therapeutic aspects be-
tween participant and e-coach (e.g. appearance towards the participant,
emotional support) as well as the expertise of the e-coach or its perfor-
mance quality were taken inte account. The number of positive (n = 6)
and negative drivers (n = 5) is relatively similar. The majority of the
participants described the relationship to the e-coach as positive and
trusting (n = 19, 86 %), and emphasized the importance of a personal e-
coach guidance (n = 18, 82 %), the expertise of the e-coach (n = 18, 82
%), and the support and motivation by the e-coach (n = 14, 64 %). They
received individual feedback (n = 11, 50 %) and described the e-coach
as empathetic (n = 4, 18 %). Among the negative drivers, participants
deseribed that the written contact prevents the therapeutic relationship
building (n = 6, 27 %). The participants experienced a lack of personal
contact (n = 5, 23 %), not sufficient therapeutical support (n = 4, 18 %),
an objective and distant relationship (n = 3, 14 %), as well as a negative
change of the relationship to the e-coach over time (n = 3, 14 %).

3.2.3.2. Training outcome. This dimension refers to the success of the
IMI on the intended training goal, whether and to what extent the IMI
has contributed to the improvement of the complaints. More positive (n

2003) and/or the evaluation model of patient

= 5) than negative drivers (n = 2) have been determined. Training of
health supporting attitudes and behaviours was mentioned here most
often (n = 16, 73 %). Furthermore, participants described an increase of
wellbeing (n = 14, 64 %), an improved handling of burdening situations
(n =7, 32 %), the realization of occupational changes and goals (n = 4,
18 %), and an improvement of contact with the social environment (n =
2, 9 %). The two negative drivers were related to the judgement of IMIs
as insufficient in case of severe mental problems or crisis (n = 7, 32 %)
and to the usage in one’s own problematic environment (n = 2, 9 %).

3.2.3.3. Financing. This dimension includes factors related to the
financing of training service. While some interviewees would participate
at a financial effort depending on certain circumstances like the amount
of costs, income, etc. (n = 8, 36 %), others would rather not participate
in an IMI at a financial effort (n = 6, 27 %).

3.2.4. Discrepancy theory of patient satisfaction

Overall, 80 % of the expectations were met. The highest agreement
rate was identified in the dimension e-coach with 89 %, followed by
arganisation with 83 %. The lowest agreement was with regard to training
outcome with 69 %.

4. Discussion

This qualitative study investigated the experiences of farmers, forest
workers and gardeners with a tailored IMI program for the prevention of
depression by focusing on determinants for the acceptance of the tech-
nology and satisfaction with guided internet interventions. Results allow
conclusions to be drawn about dimensions that are linked to one or both
constructs.

4.1. Main findings

Summarized, 71 themes could be assigned to 10 dimensions: per-
formance expectancy, organisation, e-coach, usability, training content and
structure, training usage, training outcome, financing, social influence, and
behavioural intention. Except for the dimensions of performance expec-
tancy and financing, all dimensions were divided into positive and
negative drivers that represent beneficial or hindering aspects for the
acceptance of and satistaction with IMIs.

Overall, participants mentioned more frequently positive drivers in
comparison to negative drivers. The five most frequently identified
drivers include ‘location independence’, ‘positive and trusting rela-
tienship to the e-coach’, ‘personal e-coach guidance’, ‘expertise of the e-
coach’, and ‘target group specific adaptation’. Altogether, the willing-
ness for participating again in an IMI was high as reported by the ma-
jority of the participants. The experiences with the IMI largely
correspond with the participants expectations representing an essential
aspect of satisfaction according to the discrepancy theory (Lawler,
1971). At the recruitment time, 64 % of the interview participants had a
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Table 3

Determinants of acceptance with the IMI program.

Internet Interventions 29 (2022) 100560

Table 3 (contnued)

Dimensions

Participants
(N=122)
N 9%

Definition

Supporting
quotations

Performance expectancy (N = 4) [acceptance]

Assess/improve
life situation

Reduce stress/’
psychological
symptoms

Learn to deal
with burdening
situations

Improve well-
being

10 45
8 36
8 36
4 18

Social influence (N = 4) [acceptance]

Positive drivers (N = 3)
Support from
social
environment

Acceptance of
IMI participation
by the social
environment

Help in case of
technical
difficulries

Negative drivers (N =
1)
No social
support or rather
negative
reactions

11 50
4 18
4 18
6 27

The participants
expect that the
waining would
enable them to
better classify and
improve their
personal situation.

The participants
expect that the IMI
can reduce stress
and psychological
symptoms.

The participants
expect to learn
strategies to solve
problems
independently and
to deal with stress
and burdening
situations.

The participants
expect thart their
well-being
(including a spirit
of enterprise,
moed) will
improve.

Participants
experience their
social environment
as supportive,
understanding and/
or it joins positive
activities.

Friends and family
accept the
participation in the
training and give
participants the
necessary space
they need.
Participants receive
support from family
and friends in case
of technical
difficulties.

Participants do not
receive any support
or rather negative
reacrions from the
social environment.

“I've simply just
hoped that I maybe
find suggesdons to
be able to better
classify the situation
and simply can deal
better with the
situation. ™ (P10}

“I had the
expectation that |
would ger our of the
brooding.” (P15)

“I had just thought,
you might be
strengthened from
within, thar you,
when push comes to
shove, have the tools
to help yourself.”
(ros)

“And that I feel like
doing activities
again, well - what do
I'know - going out in
the evening or
something like
that.” (POG)

“[...] That they
simply took part in
positive activities.
[...] And on the
other hand they
encouraged me that
you are/l am in a
better mood, that I
am happier again
[ (P11

“They have
accepted it that I do
something like
that.” (P18)

“Exactly that person
who I generally turn
o when I have
technical difficulties
with the PC. That's
my son-in-law in
that case.” (P16)

“Whar hindered you
from trying out and
implementing ideas
from the online
training in daily
life? B: My
environment here,
they are not as apen
Sfor stuff like that.”
(Po5)

Behavioural intention (for participating again) (N = 3) [acceptance]

Positive drivers (N = 1)

Di i Participants ~ Definition Supporting
(N=22) quotations
N %
High willingness 17 77 The willingness to “[...] 1 would do ir
for renewed participate in the again anytime. ™
participation training again if (rio)
needed is high
among
participants.
Negative drivers (N =
2
Low willingness 2 9 Participants do not “I wouldn’t
for renewed ‘want to participate  participare in it
participation in an IMI again. again, but this
doesn’'t mean 1 think
it's bad, it just
doesn’t fit for me!”
(ras)
Renewed 2 9 The willingness to “[_.] It depends on
participation participate again if the circumstances. If
depending on needed depends on there’s a lirde more
external factors external factors (e. time then it could be,
g. time, workload) yes, come on, I'llimy
for participants. [the IMI] again.”
(P14)

* The percentages give the proportion of all 22 interview participants who
mentioned the theme.

completion rate of 100 % of all modules indicating a high behavioural
use. These findings suggest a high level of acceptance of and satisfaction
with the IMIs among the interviewees. Nevertheless, 27 (42 %) of the
revealed themes in the study are related to negative drivers regarding to
the acceptance of and satisfaction with the IMI program compared to 38
positive drivers (58 %). These are particularly important for presenting
potential weaknesses of the intervention in a more differentiated way
and making adjustments based on them.

Previous studies in the internet-based treatment of depression yiel-
ded inconsistent results with regard to acceptance. IMIs were often
described as acceptable (Beattie et al., 2009; Schneider et al., 2014;
Montero Marin et al., 2015), while other studies identified ambivalent
findings regarding the acceptance of IMIs for depression treatment
depending on the individual attitudes, preferences and needs of patients
(Holst et al., 2017; Knowles et al., 2015). However, in this study within a
preventive context, the internet-based format was perceived as appro-
priate. Although IMIs have been shown to be effective in severe
depression (Karyotaki et al., 2018; Karyotaki et al., 2021), a number of
participants (32 %) of this study considered IMIs as unsuitable for pa-
tients with severe mental illness which is consistent with the findings of
Knowles et al. (2015).

In this study, some of the identified drivers appear contradictory, as
they have been identified as both positive and negative. Written contact
has been seen as beneficial because it can be easily integrated into
everyday life, but might also affect the (building of a) relationship with
the e-coach negatively. The diary was also described as beneficial as it
helps to reflect one’s own situation, but also as time-consuming and less
helpful. Additionally, there were differences between the participants in
terms of the perceived psychoeducational materials. Some of these were
rated as helpful and, if already known, as less helpful. This shows the
importance of a differentiated view of what IMI components can mean
for participants with different needs. As Holst et al. (2017) stated, par-
ticipants have diverse experience with internet-based treatment of
depression.

Although the evaluated program was already tailored to individual
risk factors of participants as well as adapted to agriculturists, the most
frequently reported negative driver was still ‘lack of individual fit’. That
correspondents with previous qualitative research on patients’ experi-
ences with internet-based treatment for depression, who also reported a
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Table 4

Determinants of acceptance of and satisfaction with the IMI program.
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Dimensions

Participants
(N =22)
N

Definition

Supporting quotations

Organisation (N = 8) [aceeptance/satisfaction]

Positive drivers (N = 6)
Fast and easy availability
Uncomplicated scheduling

Written contact

Less time and effort required

Realistic indication of the
processing time

Regular reminders

Negative drivers (N = 2]
High workload per module

Problems with IMI access

Usability (N = 5) [acceptance/satisfaction]
Positive drivers (N = 1)
Automaric buffering of unfinished
modules

Negarive drivers (N = 4)
Problems with moving on the
platform
Lacking internet connection
Complicated structure of the

platform

Technical difficulties

16

73

41

32

23

50

41

23

Participants experience a fast and easy access to the
intervention platform or to the IMI modules as
beneficial.

Date arrangements with the e-coach are easy and
uncomplicated.

The participants are able to integrate written contact
well in their daily life. Date arrangements are not
necessary.

The amount of time and work to process the training
is low.

The amount of time and work required to conduct the
training eerresponds to the specified processing time
per module.

Regular reminders from the e-coach/system support
participants to keep up with the online training.

The time and effort required to carry out the training
is high and a lesson can often not be completed in one
session or in the designated time,

The participants report difficulties in accessing the
training or activaring the modules.

Participants experience automatic buffering of
unfinished modules as helpful.

The participants have problems going through the
modules, when clicking back er switching to other
content.

A poor internet connection, especially in rural areas,
makes training use more difficult.

The platform structure is perceived as complicated.
Hints regarding the use of the platform are missing.

The participants have problems with downloading
content or technical problems with the mobile use.

Training content and structure (N = 15) [acceptance/satisfaction]

Positive drivers (N = 9)
Target group specific adaptation

Content with figurative expressions

Diary

Psychoeducation

Exercises/techniques to strengthen
psvchosocial competencies

Maintenance phase for after-care

Easy-to-understand training
content

Exercises for reflecting/questioning
thinking/behavioural patrerns

18

82

73

59

55

55

55

50

23

A target group specific adaptation of IMI content
inereases the understanding and improves the
identification.

Metaphers and figurative expressions are helpful as
they increase understanding of IMI content.

The diary is beneficial as a source of self-reflection.

Training contents that contribute to knowledge
building and psychoeducation are helpful for
participants.

Exercises to strengthen psychosocial skills, such as
mindfulness, relaxation or problem-solving
techniques are helpful for the participants.

The maintenance phase with monthly contacts is
helpful for participants’ long-term implementation of
learned training contents.

The contents of the training are easy to understand.

Exercises that contribute to questioning and changing
thinking and behavioural parterns are helpful for
participants.

“[...] This [the login to the intervention platform] went easy and
uncomplicated. This was good.” (PO3)

“Date arri with the online psycholl This worked out
well actually [...]" (P11}

“[...] I mainly wanted written contact, because by phone, the
distraction is quite high. [...] or [I] didn't have the inner peace to get
in contact by phone [...]" (P15)

“I had anticipated MORE amount of time, than it actually was
afterwards. " (P12)

“It was already stated in advance how much time it would
approximarely take and thar's how i was. Well, I didn 't imagine it to
be much different. ™ (P21}

“In this respect, the reminder was alse very helpful, ifit [the module]
was not yet complete. Otherwise [ would certainly have needed a lot
longer or I would not have gotten such a lesson over with so quickly. ”
(PO7)

“Though, with the timings, [...] I haven’t got there BY FAR. It was
definitely three to four times as much dme [...].” (P16)

“And to what extent were you satisfied with the activation of the
aining? B: [...] 8o if you have to do ir on your own as an older
person, [...], this is a little too complicated then.” (P12)

“What I found very helpful is thar you can save ir in between and
then say: Now I have no time or no more desire or whatever. I'll take
a break now and continue tomorrow [...].” (PO7)

“What bothered me was that I, when i, within a module [...] wanted
to go to a site before then or two or three before thar. it was always
diffieulr to ger there.” (P19)

“[...] I did not use this function. Because sometimes the fransmission
speed is part of ir a lirtle, which is sometimes not so good here in the
counmyside.” (P17)

“[...] Maybe explanations about the program, where I have to click
on, [...]! I find everything so confusing. I couldn'r cope with that.”
(P13)

“In between I had problems downloading these relaxation exercises,
bur then I managed to do it.” (P03)

“That was nice to see: Oh, he’s just the same as me. There was
always someone where I thoughr it could be me too.™ (PO1)

“[...] Yes, some [figurative expressions] were good. That helped to
understand that. "(P03)

“[...] The decisive factor was actually being conscious, becoming
conscious, consuming alcohol every day and then writing down
[J.” (r2a)

“[...] [Psychoeducation] was VERY helpful, because you simply
saw, you are not alone and [...] it is no individual problem, but a
disease.” (PO6)

“[...] the topic with the strength-giving exercises. So that it, that |
personally CONSGIQUSLY should take a lirde time for myself every
day. [...] that was an important point. To take time for yourself,
even when there is work all around. "(P0O3)

“[...] it takes a long time unril habits change. That's why it is
important that there is aftercare.” (P18)

“[...] I'was always able to take the subject marcer and understand it
and work through it.” (P04)

“[...] where you should imagine that you can push away
rumination, that you can push away bad thoughss a lintle or just pull

{continued on next page)
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Training usage (N = 12) [acceptance/satisfaction]
Positive drivers (N = 7)

Location independence 19 86 Location independence of the training facilitates
participation.

Flexibility 17 77 The free and self-determined IMI usage is beneficial
for the participants.

Anonymity 11 50 For the participants it is an advantage that the
training can be used anonymously.

Technical support 11 50 In case of technical difficulties, participants have the
possibility to contact the support or the e-coach.

Self-discipline and prioritization 9 4 Self-discipline and prioritization are helpful for
participants to implement the wraining into daily life.

Saving of costs and time 9 4 Participants see it as an advantage to save time by
eliminating travel and waiting times as well as (fuel)
€osts.

Appropriate format for prevention 7 32 Due to the low threshold, the online format is suitable
for a prevention offer.

Negative drivers (N = 5)

Lack of motivation, perseverance 11 50 A lack of motivation, perseverance and self-discipline

and self-discipline impede the implementatien of the training contents
in daily life.

Lack of time 10 45 Lack of time (due to workload among other things) is
a barrier for implementing training contents into
daily life.

Lack of monitoring in the 5 23 Participants experience a lack of monitoring whether

implementation of IMI content the training contents were implemented in daily life.

Lack of computer skills 4 18 Participants report that a lack of PG skills makes it
difficult to participate in the training.

Inhibitions about using the internet 4 18 Participants have concerns using the internet for the

training or a negative attitudes towards the internet
and/or dara securiry.

Dimensions Participants Definition Supporting quotations
(N=22)
N %
them our ar a specific appoinment. This was quite helpful cerainly.
[.1.7(P10)

Small-stepped structure and success i 14 For the participants, a small-step approach and “[...] Thar was acrually quite helpful. And this step-by-step

monitoring success control are helpful to change behavior and procedure always with the success control in between and also the
quickly gain a sense of achievement. reminder thar you are stcking to ir. ™ (P18)

Negative drivers (N = 6)

Lack of individual fit 12 55 The training content and the support provided by the  “Whar hindered you from implementing ideas from the online
e-coach are perceived as standardized and unsuitable  training into daily life? B: (exhales) Sometimes it just didn 't fit me.”
for the individual situation. (ro1)

Missing tips for transfer in daily 5 23 The participants lack implementation assistance/tips  “What [ find difficult [...] is the point to express gratitude and

routine for the realization of the training contents inte daily  appreciation towards others. I might have needed even maore specific
life. tips or specific,[...], help to ger started there.” (POG)

Psychoeducational contents already 5 23 Psychoeducational contents were already familiar “[...] I believe that wasn't new to me so [ would say: Aha, this can be

familiar among participants and thus are less helpful. a depression, when you feel dull. No, well, less helpful [...].” (P14}

Not relevant exercises/techniques 4 138 Participants describe exercises/techniques for “Partly also any exercises, for example how to handle such

for strengthening psychesocial strengthening psychosoeial p ies as less i when you have a panic arcack, [...] Thar wasn’t useful for

competencies helpful. me, because I have no trigger for these panic atracks. ” (PO1)

Complicated, lengthy contents i 14 The participants experience some training contentsas ~ “You had to read some questions two-three times to understand
complicated and lengthy. them, because it was just, how do I say it was written too

complicated, I would say.” (P12)

Time-consuming or unhelpful diary 314 The diary is very time-consuming and less helpful. “[...] 1 kept up with the stress diary only on the first days [...] It was

toe much effort for me then [...].” (PO3)

“Yes, in principle, the advantage is that you can do it from home. ”
(ros)

“The self-determination. When I do it, when ir suits ME, then I do
that.” (P18)

“The fact that you're more anonymous could be an advantage, that
could mean a faster enmy.” (P14)

“How did you deal with these difficulties? B: I conracted the support
and received help there.” (P21)

“[...] That takes a portion of self-discipline. That you just say, only
THAT is important now and the other thing I'll leave for now. ™
(r18)

“We are in the countryside, where most of the time a ride is
connected with a half hour drive one way. And that makes if so much
easier.” (P21)

“[...] 1 did not have these really big problems [...]. I had this
problem, but for that I wouldn't have gotten medical treatment or
something.” (PO2)

“[...] it was sometimes difficult for me to bring myself to do it then.
[...] thar I can’t or couldn’t pull myself together. " (P16)

“What else hindered me [...] That it simply doesn’t work, because

you are still busy at work or have more appointments or had to work
more ar that time[...] "(P18)

“[...] You can intend to do something in the online training, write

something down, but, it can’tor it won't be revised, if you indeed did
it.” (P15}

“I don't have that much knowledge of computers now. It takes me a
long time to understand that [...].” (T13)

“With data protection, I have doubts, if that is guaranteed. Because
the assignment of codes, they always allow thar data can be maced
again and again [...]." (P14)

# The percentages give the proportion of all 22 interview participants who mentioned the theme.

wish for more individualization (Darvell et al., 2015; Montero Marin
etal., 2015; Knowles et al., 2015; Gega et al., 2013). However, whethera
higher degree of individualization would lead to better adherence and/
or outcomes remains an open research question and, to our knowledge,
has yet to be examined in clinical trials. In addition, the findings of this
study suggest that a ‘target group-specific adaptation’ before imple-
mentation might represent a way to increase the program’s fit with the
participants.

Consistent with previous research on internet-based depression
treatment (Holst et al., 2017; Darvell et al., 2015), the qualitative results
point towards the importance of human guidance. The majority of

participants described the relationship to the e-coach as highly positive
and trusting. This is consistent with the findings of Beattie et al. (2009)
where many patients were surprised about the quality of the relation-
ships they were able to build online. Furthermore, some participants felt
the need for more e-coach contact and described the therapeutic support
as insufficient. This is consistent with the results of a study on guided
internet-based depression treatment (Bendelin et al., 2011) where some
participants needed more therapeutic support. However, too much
therapeutic contact can also be experienced as negative if the contact is
perceived as inapprepriate and its extent might be of different impor-
tance for the patients (Bendelin et al., 2011). Therefore, future studies
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Table 5

Determinants of satisfaction with the IMI program.

Table 5 (continued)
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Dimensions Participants Definition Supporting
(N =22} quotations
N %"
E-coach (N = 11) [satisfaction]
Positive drivers (N = 6)
Positive and 19 86 The relationship to “Well, thar was
trusting the e-coach is good on the phone
relationship o positive, amicable call! | had the
the e-coach and trustworthy or feeling that I was in
rather became more  good hands there.
intensive over time.  That was good
communicarion and
that wasn't wrong!”
(P13)
Personal ecoach 18 82 The participants .[..] it was good
guidance describe the contact  that you had
with the e-coach as somebody [...]
an impertant partof  PERSONALLY, [
the IMI. think, this is
important. Just
alone, this is not
enough!” (PO3)
Expertise of the 18 82 The participants “And ro whar extent
e-coach experience the e- have you felt
coach as competently advised
professional and through your
competent. coach? B: There I
felr advised in a very
competent way.
(P10}
Support and 14 64 The participants “[...] [the e-coach]
motivation by feel supported, Pointed out to me,
the e-coach encouraged and gave me the
motivated by the e- COURAGE o
coach. continue and fry it
again anyway.”
(Po3)
Individual 11 50 The e-coach gives “[...] He responded
feedback from individual feedback to the questons,
the e-coach and addresses the which I asked, and I
personal situation. find this is very
The e-coach has positive [...].”
empathy and riz)
Empathy of the 4 18 responds to the “[...] The empathy
e-coach needs of was certainly great.
participants. [...]J. How he [the e-
coach] can also
touch upon personal
questions.” (P13)
Negative drivers (N =
5)
Written contact 6 27 In the case of “It was an open
prevents the written contact, itis  contact [to the e-
therapeutic difficult to establish coach], but also a
relationship a relationship with cerwain distance due
building the e-coach. to the writing.”
(r19)
Lack of personal 5 23 Participants miss “[...] I could just
contact the personal imagine, not directly
contact. now, but indirectly,
you just don't have
personal contact
[.]"(P12)
Therapeutical 4 18 Participants “[...] There have
support not experience the been two, three
sufficient therapeutical calls. I don’t think it
support as poor, not  was much more,
sufficient or even three, maybe four.
negative due o [...] I expecred
pressure from the e- more. [...]” (P11}
coach.
Objective, 3 14 Participants “How would you
distant experience the describe your
relationship to relationship with relarionship to the
the e-coach coach? B: (.)

Dil Participants ~ Definition Supperting
(N=122) quotations
N %
the e-coach as objective, rational,
factual or distant. short and brief.”
(P14)
Negative change 3 14 The relationship “[...] I have to say,

of the
relationship to
the e-coach

Training outcome (N = 7) [satisfaction]

Positive drivers (N = 5)
Training of
health
supporting
attitudes/
behaviours

Increase of
wellbeing

Improved
handling of
burdening
situations

Realization of
occupational

changes and
goals

Improvement of
contact with the
social
environment

Negative drivers (N =
2)

Insufficient for

acute problems

IMI usage in
one’s own
(problematic)
environment

Financing (N = 2)
[satisfaction]

16

73

32

32

with the e-coach
changed negatively
over time,
participant and/or
e-coach were less
motivated.

The training
supported the
participants in
developing health-
promoting artitudes
and behaviours.
Participants report
an improvement in
their wellbeing
through the
intervention.

Participants
experience an
improved handling
of stress and
burdening
situations in daily
life.

Participants
succeeded in
making
occupational
changes and
implementing
occupational goals.

The contact or
rather the
communicarion of
participants with
their social
environment
improved.

Participants judge
the online training
as insufficient in
case of severe
mental problems or
situations of crisis.

IMI usage at home
reinforces
avoidance behavior
and prevents a
distant view from
the outside

rowards the end the
coach wasn't thar
modvated anymore.

[ (r20)

“[...] I take more
breaks, I
consciously take
more time for
pasitive activities
[.-.1.” (Po6)

“[...] I also have
more pleasure and
driving force
additionally. 1 got
more energy o
change things [...]."
(Poe)
“Lifeisasitis [...].
That’s why the
summer was even
worse than the ones
before. But I got
along better with
ir." (P19)

“[...] On the one
hand we redesigned
the company. [...]
What I had in mind
for a long time
actually, but what I
achieved just now.™
(Pos)

“And what changes
do you notice in the
privare sphere? B:
[...] more relaxed
or more friendly
dealing with family
and my fellows.”

(Pos)

“[...] I believe,
when someone
semehow got into a
specific crisis
situation [...], then I
believe the contact
would be too
SLOW.” (P0G)
“However, the
disadvantage is that
you are in your own
emvironment [...]. T
think, it is maybe
MORE HELPFUL, if
you can get our of
your own
emvironment [...].”
(PI5)

(continued on next page)
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Table 5 (continued )

Dimensions Participants Definition Supporting
(N =22) quotations
N %
Willingness to The willingness to “[...] [the
pay for the IMI pay for willingness to pay]
depends on participation depends on how
circumstances depends on the much it would cost
amount of costs, and how my
income, etc. Jfinancial pesition
would look like
then.” (P21}

Low willingness [ 27 The willingness to “[...] NO, I hadn’t

to pay for the IMI participate in an [pay for the IMI]. I
IMI at a financial have to say
effort is either low. honestly. I hadn’t.”
®12)

* The percentages give the proportion of all 22 interview participants who
mentioned the theme.

should explore whether adherence and/or outcome might potentially be
improved by individualising the intensity, format and function of
guidance according to individual needs.

Likewise, location independence and saving of cost and time (Ebert
et al., 2018a) were reported as very important for the interviewees who
mostly live in rural areas with long waiting times for on-site psycho-
therapy (Bundespsychotherapeutenkammer, 2018). The anonymity of
IMIs (Buntrock et al., 2014) was also stated as beneficial, which could
possibly counteract the reported stigma surrounding mental disorders
and resistance to mental health care in rural areas (Judd et al., 2006). At
the same time, the use of IMIs is partially hindered by a lack of internet
connection in rural regions according to the participants. Therefore,
digitization initiatives are crucial in order to ensure the provision of a
sufficient breadband network (Bundesvereinigung, 2017). Moreover,
implementation of IMIs into clinical routine should carefully reflect on
whether patients are forced to have on-site contact e.g. for diagnostic
and monitoring reasons, as it may counteract patients preference for
anonymity as a driver for depression prevention uptake.

The flexible use of the training, an often reported benefit of IMIs for
depression treatment (Gerhards et al., 2011; Holst et al., 2017; Beattie
et al., 2009; Knowles et al., 2015; Bendelin et al., 2011), was found to be
highly relevant for the majority of the interviewees. The results of the
PROD-A RCT in this target group showed that the completer rate of the
IMI was only 22 % after 9 weeks and increased to 51 % after 6 months
and 56 % after 12 months (Braun et al., 2021a; Braun et al., 2021b).
These results suggest that especially if farmers can participate in an IMI
at their own pace, the utilization rate could be increased. This specific
target population is particularly affected by seasenal workload, what
limits a regular participation in duration and frequency of training use.
However, a high degree of flexibility might both enable some partici-
pants to stick with the training or support procrastination tendencies in
others.

Our qualitative findings provide new possible explanations for the
reported low treatment adherence in this occupational group (Braun
et al, 2021a; Braun et al., 2021b). Since the number of modules
completed is likely related to treatment outcome (Donkin et al., 2011)
and low adherence could have various reasons (Christensen et al.,
2009), more insight into the needs and experiences of the participants is
essential as examined in this study. These explanations based on this
study include identified drivers regarding individual aspects, such as a
lack of motivation, time, and computer skills, or inhibitions about using
the internet in general that might have a negative effect on IMI usage.
These results are in line with previous research on patients’ experience
as well as on adherence of IMIs for depression prevention and treatment
where inadequate computer skills (Gerhards et al., 2011), a negative
attitude towards computer use, personal circumstances, and time con-
straints (Eccles et al., 2021; Christensen et al., 2009; Waller and Gilbody,
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2009 May) were reported. Other reported negative aspects regarding the
acceptance and satisfaction of the implemented IMI program in this
study are related to the intervention itself (e.g. high workload per ses-
sion, problems with access, complicated and lengthy content, lack of
clarity on the platform). Treatment length (Christensen et al., 2009),
high workload (Halmetoja et al., 2014), content complexity and pro-
gram functionality (Eccles et al., 2021) are in line with previous findings
in the investigation of adherence in IMIs.

4.2. Limitations

The results should be interpreted in light of the following limitations.
Firstly, the interview sample was self-selected, small, showed higher
satisfaction with the IMIs as well as higher usage rates than the
remaining participants of the intervention group (63 % vs. 48 % par-
ticipants completed all modules). This limits the representativeness of
the results. Participants with higher usage rates received more treatment
and might tend to experience a higher level of acceptance and satis-
faction and thus report more positive aspects. However, there was no
significant difference in participant satisfaction between the interview
sample and the intervention group (eventually due to limited power).
Nevertheless, the focus on individuals with low adherence might have
given more insight into why people might not completed the
intervention.

Secondly, the sample was recruited from the intervention group of an
RCT, which reduces the transferability to routine care. In the context of
the RCT, the participants are paid more attention (e.g. through scientific
surveys) than in routine care, which might affect their (response)
behavior (“response bias™) (Paulhus, 1991). Different recruitment pro-
cedures are used in routine care (Freund et al., 2020) compared to the
RCT (Braun et al., 2019). In routine care, the participant can choose
between seven different IMIs (Freund et al., 2020) while in the RCT,
between six IMIs (Braun et al., 2019).

Thirdly, the deductive analysis approach led to difficulties when
developing the code system. A generic joint coding system for accep-
tance and satisfaction was finally developed due to the overlapping of
the dimensions of acceptance and satisfaction as the two constructs are
closely related. User acceptance is often referred to as the process of
accepting, experiencing and being satisfied with an intervention (Rost
et al., 2017). Some dimensions of the satisfaction model did not fit into
the IMI context, and therefore, the deductive main categories were
partially resolved. As a result, a joint consideration of the dimensions
across all theories appeared suitable from a methodological peint of
view. At the same time, a deductive-inductive approach is common in
qualitative research (Schreier, 2014).

Fourthly, the intervention program consisted of different IMIs that
were allocated based on the personal symptom profile in order to
maximize individual fit. However, due to a limited sample size and an
unequal frequency of use between training types, this study was unable
to take into account the differences between the various trainings.

4.3. Implications

Based on the study results, various implications for intervention
development, future research and clinical practice can be made.
Intervention-related aspects can be used to improve the future devel-
opment of the IMI program and facilitate its implementation into routine
care. For this, negative intervention-related drivers should be reduced as
well as positive drivers maintained. The different needs and preferences
of the participants could possibly be taken into account through more
individualization of the intervention (e.g. by asking for previous
knowledge on psychoeducation, including diary as an optional element,
adapting the extent of therapeutic guidance to the individual needs).
The effects of these adaptations should in turn be examined in terms of
outcomes such as satisfaction. Additionally, possible reasons for low
adherence should be examined in more detail by focusing on
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participants with less completed modules or conducting sub-group
analysis to compare completer and non-completer (Braun et al., in
press).

Theoretical implications for future research can also be derived.
Acceptance is a very broad construct that is operationalized very
differently in research. Methodelogical challenges in terms of defining
user acceptance, distinct operationalization of concepts and measure-
ments often limit the meaningfulness of research findings (Rost et al.,
2017). A strong theoretical reference, as seen here in the study, can be
helpful to approach acceptance and satisfaction. At the same time,
previous theoretical models in clinical research are little tailored to the
setting of internet interventions. The present study offers initial in-
dications of how such an adjustment could succeed. In addition, little is
known about the acceptance of and satisfaction with IMIs in a preventive
setting. More research in the field of digital prevention of depression
with diverse occupational groups is needed. Further research should
investigate which measures can be used to improve tailoring in order to
better meet participants’ needs and to increase the context-fit. Future
studies should also be conducted with a larger sample in order to gain
insights into different IMI types. In additien, participant experiences
with a second training should be given greater consideration.

5. Conclusion

The study provides new findings in the digital prevention of
depression in the agricultural setting. The qualitative results predomi-
nantly suggest the acceptance of and satisfaction with the IMI program
in this target group and therefore support the intention to implement
IMIs in routine care in the long term. Nevertheless, some negative
drivers have been identified which help to understand potential weak-
nesses of the intervention. The qualitative results can be used towards
further development and adjustment of digital interventions. Many
positive drivers are related to the e-coach guidance, which seems to be of
great importance for participants. Since the interviewees report diverse
experiences in terms of IMI content and usage, more individualization of
the IMIs may be necessary.

Supplementary data to this article can be found online at https://doi.
org/10.1016/].invent.2022.100566.
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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.,

143



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”.
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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
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Introduction: Depression has a significant impact on individuals and society, which is
why preventive measures are important. Farmers represent an occupational group
exposed to many risk factors for depression. The potential of guided, tailored
internet-based interventions and a personalized telephone coaching is evaluated in
a German project of the Social Insurance for Agriculture, Forestry and Horticulture
(SVLFG). While user outcomes are promising, not much is known about actual
routine care use and implementation of the two digital health interventions. This
study evaluates the implementation from the perspective of social insurance
employees to understand determinants influencing the uptake and implementation
of digital interventions to prevent depression in farmers.

Methods: The data collection and analysis are based on the Consolidated Framework
for Implementation Research (CFIR). Health care workers (n = 86) and implementers
(n=7) completed online surveys and/or participated in focus groups. The surveys
consisted of validated questionnaires used in implementation research, adapted
items from the CFIR guide or from other CFIR studies. In addition, we used
reporting data to map implementation based on selected CFIR constructs.

Results: Within the five CFIR dimensions, many facilitating factors emerged in relation
to intervention characteristics (e.g., relative advantage compared to existing services,
evidence and guality) and the inner setting of the SVLFG (e.g. tension for change,
compatibility with values and existing working processes). In addition, barriers to
implementation were identified in relation to the outer setting (patient needs and
resources), inner setting (e.g., available resources, access to knowledge and
information) and characteristics of individuals (e.g., self-efficacy). With regard to the
implementation process, facilitating factors (formal implementation leaders) as well
as hindering factors (reflecting and evaluating) were identified.

Discussion: The findings shed light on the implementation of two digital prevention
services in an agricultural setting. While both offerings seem to be widely accepted
by health care workers, the results also point to revealed barriers and contribute to
recommendations for further service implementation. For instance, special attention
should be given to “patient needs and resources” by raising awareness of mental
health issues among the target population as well as barriers regarding the inner setting.
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1. Introduction

Depression is a highly prevalent disorder (1) and the leading cause
of disability worldwide (2). Yet despite its high burden on individuals
and society, depression often remains untreated due to stigma (3)
inadequate mental health resources (4), and the preference to
manage problems on one’s own (5). Moreover, existing evidence-
based treatments for mental disorders can reduce the burden of
mental disorders by only one-third (6). Measures to prevent
depression are therefore becoming increasingly important (7).

For depression treatment, there are increasing numbers
of internet- and mobile-based interventions and research studies
(8-12). Internet-based interventions (IBIs) may be widely used,
and since they are easily accessible (13), they may help individuals
overcome barriers to obtaining face-to-face mental health care (14).
According to a recent meta-analyses, IBls can effectively treat
depression (15) as well as subclinical depressive symptoms and
help to prevent the onset of major depressive disorder (16).
Similarly, tele-based interventions offer many of the same
and flexibility (17). The
effectiveness of telemedicine services for depression treatment has

advantages, such as easy access
been demonstrated by a meta-analysis indicating that the outcomes
of tele-therapy do not differ from those of face-to-face-therapy (18).

For depression prevention, the potential of digital interventions
tailored 1IBIs
coaching (TC) is evaluated with several RCTs and implementation
studies in the German project “With us in balance” of the Social
Insurance for Agriculture, Forestry and Horticulture (SVLFG).
Farmers and related occupational groups are exposed to many risk

including guided, and personalized telephone

factors for depression such as a high workload, financial worries,
poor weather conditions, and health problems (19-23) and have a
higher risk of mental health issues, especially depression, compared
to other professional groups (22, 24-26). As their help-seeking
behavior is often restricted due to its stigmatization (25) and
limited mental health care in rural areas (27), the SVLFG
introduced digital interventions for their insured members to
compliment existing but limited onsite prevention services to
overcome barriers to care.

The results of the “With us in balance” project based on a
randomized controlled trial (RCT) showed a small effect on the
reduction of depressive symptoms through guided IBIs at 9-weeks
post-treatment (d=-0.28, 95% CI: —0.50 to —0.07) and at
6-month follow-up (d=-0.35, 95% CI: —0.57 to —0.14) compared
to treatment-as-usual (TAU) (28, 29), while no effects could be
found at 12-month-follow-up (28). First results on the effectiveness
of the personalized TC demonstrated a small to medium effect on
the reduction of depressive symptoms (d = —0.39, 95% CI: —0.15 to
—0.64) at 6-month posttreatment in comparison to TAU (30).
The implementation study “ImplementIT” (31) aims to evaluate
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the implementation of the digital interventions into routine care.
First qualitative results regarding acceptance of and satisfaction
with the digital intervention as well as barriers and facilitators for
use from the perspective of participating farmers, forest owners,
and gardeners have been explored (17, 32, 33). The results indicate
that these offers could be suitable for the target group as
interviewees reported that digital interventions helped them
overcome barriers to treatment and brought specific benefits such
as “flexible wuse”, “anonymity”, and “location independence”
(32, 33). At the same time, “time-consuming work life” and
“time-consuming private life” were the most often mentioned
barriers regarding intervention use (32). However, besides RCT
participation, in which low adherence regarding intervention use
(28, 29) and recruitment difficulties (34) are reported for IBIs, not
much is known about routine care use. Therefore, it is critical to
understand  the that uptake and
implementation of both digital health interventions.

factors influence  the

As noted in a recent scoping review (35), there is little existing
research on the implementation of digital interventions for
depression in routine care and leadership and organizational
factors have been largely neglected in previous studies on the
implementation of digital interventions. Similarly, in the field of
depression  prevention, there is scant research on the
implementation of digital interventions. The existing studies are
limited to the internet-based prevention of eating disorders in
young adults (36) and depression in adolescents (37). Therefore,
further research on the implementation of digital interventions
for depression prevention, especially regarding organizational
aspects, is needed. In this project, health care workers are
involved in the consultation and referral process to digital
interventions and thus, play a central role as gatekeepers in the
management of depression prevention at the social insurance
company. In the broadest sense their working activity is
comparable with the referral role of general practitioners (GPs),
whose referral behavior can be influenced by skepticism and
negative attitudes (38). Therefore, it is essential to understand
determinants influencing professionals’ attitudes and behavior.
Furthermore, the implementation of the digital interventions
leads to a behavioral change among health care workers who
previously have not advised on digital health services or health
services in general. As recommended in previous studies (39-41),
behavioral change should be investigated on a theoretical basis to
guide the selection of constructs.

The aim of this study is to evaluate the implementation process
from the perspective of health care workers to understand the
barriers and facilitating factors in the uptake and implementation
of digital interventions to prevent depression in farmers, forest
owners, and gardeners. Additionally, the use of dissemination and
implementation strategies is examined.
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2. Methods
2.1. Study design

As defined in the study protocol of ImplementIT (31), the
implementation study follows a mixed-methods design with
quantitative (surveys, reporting data) and qualitative approaches (focus
groups, open questions). The stepwise implementation determining the
availability of the digital interventions across all federal states in
Germany is illustrated in Figure 1. According to the Conceptual Model
of Implementation Phases (42), the study can be divided into the
phases

“maintenance”.

“exploration”,  “preparation”,  “implementation”  and
The evaluation is based on the established
Consolidated Framework for Implementation Research (CFIR) (43),
which has already been applied in a similar setting (44). The CFIR (43)
unifies constructs from various implementation theories and offers a
pragmatic structure to assess complex and interacting states in the
implementation across five domains consisting of four to eight
constructs. The first domain is related to characteristics of the
implemented intervention and includes constructs such as “evidence
strength and quality”, “relative advantage”, and “adaptability”. The
second domain is the outer setting and indudes constructs from the
cultural, political, and structural context (e.g, “patient needs and
resources”, “external policies and incentives”) that influences the
implementation. The third domain includes aspects with regard to the
inner setting (eg. “networks and communications”, “culture”,
“readiness for implementation”). The fourth domain is related to
characteristics of the individuals involved in the intervention/
implementation (e.g., “knowledge and beliefs about the intervention”,
“individual stage of change”, “other personal attributes”). The fifth
domain is the implementation process and includes constructs such as
“planning”, “engaging”, and “reflecting and evaluating”. The study is
described alongside Standards for Reporting Implementation Studies;
see the StaR checklist (45) as supplementary.

2.2. Interventions

The SVLFG advertises its health services through public relation (PR)
activities. In addition, insured persons are also advised on the health

10.3389/fdgth.2022.1083143

services by field workers and in-house staff. During consultations at the
SVLEG call center, insured people who meet the eligibility criteria of
SVLFG receive detailed information on what prevention services they
can access. They can choose between digital interventions (e.g, IBIs,
TC) or group preventive services delivered onsite. The call center
agents carry out the registration process. The digital mental health
interventions that are provided free of charge for the insured are
described in detail in the study protocol (31) and summarized below.

2.2.1. Guided IBls

After receiving an access code for the guided IBIs from the SVLFG
call center, the participant can register on the service company’s online
The IBIs of three
intervention phases: (1) the participant completes a psycho-diagnostic

platform  (www.geton-institut.de). consist
assessment based on self-report-questionnaires. One of seven trainings
is selected based on the assessment and the partidpant’s individual
preferences during the initial phone call with the e-coach. (2) The
participant completes the IBI in the active training phase with personal
e-coach (psychologist who has started at least psychotherapeutic
training) guidance consisting of feedback via e-mail or phone. The IBI
“GET.ON Stress” is based on the transactional model of stress and
coping (46), the IBI “GET.ON Chronic Pain” on Acceptance and
Commitment Therapy (47), and all other IBls on Cognitive Behavioral
Therapy (CBT) principles (“GET.ON Mood Enhancer”, “GET.ON
Mood Enhancer Diabetes”, “GET.ON Recovery”, “GET.ON Panic”,
“GET.ON Be smart—Drink less”). The IBls consist of 6-8 weekly
modules including psycho-educative information, exercises, interactive
dements (e.g, auditory material, videos clips), and statements from
exemplary people. Prior to implementation, all trainings were adapted
to the agricultural setting and target group with regard to content and
graphics. After completing the active training phase, participants have
the option to conduct a second guided IBI in consultation with the e-
coach. (3) The final mainfenance phase enables monthly e-coach
contact via text or telephone for up to 12 months.

2.2.2. Personalized tele-based coaching

Personalized tele-based coaching is provided by the company
IVPNetworks (www.ivpnetworksde). SVLFG call center agents
on the and

register  participants IVPNetworks management

Month

[o[s]s]s]a2]1s]18]21]2a]27]30]53]36] 39 [a2]4s a8 [ [sa] 57 [ 60 63|66 6o [72] 75| 78 [ 81 ] 64 [ 87 ] 50

Availability

Guided [Bls
Tele-based
coaching

Stepwise implementation plan

Pilot region
Rollout &
Rollout B
Rollout C

\Data collection

Pilot phase

National rallout

FIGURE 1

Project timeline including exploration (E), preparation (P), active implementation (I), and sustainment (S) phase per rollout area.
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documentation platform (IVPnet 2.0), and a case manager at
IVPNetworks assigns the partidpant to a coach. The coaches are
psychologists with training in different psychological methods (e.g.,
systemic therapy, psychodynamic psychology, hypnotherapy, CBT)
and supervision by licensed psychotherapists. There are no
standardized manuals for the coaching Coaching methods depend
on the coach’s professional and therapeutic background. According
to the coaches, the TC can generally be described to entail an
“initial phase” (e.g, contact bilding and problem definition), a
“working phase” (e.g, problem solving) and a “stabilizing phase”
(maintaining effects) (30). The coaching is personalized in terms of
number, duration, and frequency of the sessions, depending on the
individual participant’s needs. A period of 850 min (or 6 months) is
set as the maximum, with the possibility of an extension of another
150 min (or 3 months). Participants can be supported in finding
onsite social care services (e.g., agricultural socioeconomic or family
counseling) and, alternatively, if indicated, in using onsite coaching.

2.3. Recruitment and data collection

Employees from the following fields at the SVLFG were included
in the study:

» Staff involved in the referral process who provide advice on and
referral to health services including digital and onsite offers,
such as field workers, in-house staff, and call center agents.
Since the advice on health offers had to be newly introduced
(field workers, in-house staff) or the previous advice had to be
adapted or extended to include the digital offers (call center
agents), these employees experienced changes in their daily work.

« Staff involved in the strategic planning and conduction of
implementation activities (implementation team).

Employees who work as both call center agents as well as
implementation team members were excluded from the staff
surveys for employees involved in the referral process due to mixed
roles, in order to avoid any bias in the data. These employees were
only able to participate in the surveys for the implementation team.

Employees were recruited from March 2018 to June 2021 for study
participation while engaging in one of six kickoff events in the respective
rollout area (e.g., for field workers, in-house staff as well as call center
agents) at which the digital offerings and the accompanying
implementation study were presented. Since the training of the pilot
rollout employees has already taken place in 2017/2018, they were
invited to the study via their supervisors (by e-mail and at internal
meetings) in spring 2019. In total, 365 employees involved in the
referral process have been invited for study participation and received
an informed consent. The study team sent about two reminder e-
mails to the respective group of employees to increase the study
enrollment and response rate. In total, 86 employees involved in the
referral process (86/365, 23.6%; n=75 field workers and in-house
staff; n=11 call center agents) and seven implementation team
members (7/7, 100%) signed the informed consent.

An overview of employee surveys and response rates from May
2019 until May 2022 per occupational group and rollout area is
illustrated in Table 1. The time of the survey varied depending on
the employee group and rollout area (consisting of 2-7 federal states
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of Germany). Data collection occurred at regular 6-month intervals
from May 2019 to May 2022. Employees in the pilot area (Bavaria,
Schleswig-Holstein) and Rollout Area A (Bremen, Lower Saxony,
Saxony-Anhalt) were surveyed from May 2019 to May 2021, and
employees from Rollout Area B (Hesse, North Rhine-Westphalia,
Rhineland-Palatinate, Saarland) from November 2019 to May 2021.
Employees from Rollout Area C (Baden-Wiirttemberg, Berlin,
Brandenburg, Mecklenburg-Western Saxony, and
Thuringia) received delayed training due to the COVID-19
pandemic and were therefore surveyed only from May 2021 to May
2022. Therefore, the data collection period was extended from 2
years to 3 and a half years. Across all measurement time points and

Pomerania,

occupational groups, the response rates varied between 79%
and 100% with a mean of 91.1% (SD=18.8). In addition to the
quantitative surveys, the implementation team was interviewed as
part of a focus group on the current
implementation, their perception on the
implementation activities, as well as their perceived barriers and

status  of service
effectiveness  of

facilitating factors. For the aim of this study, only the answers on
barriers and facilitating factors were included. In total, seven focus
groups were conducted and recorded by the study coordinator (JF)
every 6 months during the implementation study. The duration
varied between 42 and 105 min (M =81.29, SD =20.21).

2.4. Outcomes

Table 2 summarizes the 30 of 37 (81.1%) selected CFIR
constructs across all five CFIR dimensions,
methods (surveys, focus group, or reporting data) used for the

the evaluation

analysis and the source of items. The CFIR construct selection
was based on the research team’s decision as to which constructs
were relevant to the agricultural setting. Data from all the
participants groups were included for most of the constructs. The
surveys consisted of open and close questions from validated
questionnaires used in implementation research, adapted items
from the CFIR guide (48) as well as from other implementation
studies based on the CFIR (44, 49, 53, 57-60) (see Table 2).
“Readiness for implementation” among the implementation team
as well as staff involved in the referral process was measured by
using a German version of the Organizational Readiness for
Implementing Change (ORIC; &= 0.88-0.92; 12 items; scale 1-5)
questionnaire (54). “Leadership engagement” was captured from
the staff-perspective with the Implementation Leadership Scale
(ILS; @ =0.93-0.97; 12 items; scale 1-5) (55, 61) with regard to
the implementation team as well as supervisors. The perception
of the treatment credibility was assessed among staff involved in
the referral process by using items from the Credibility
Expectancy Questionnaire (CEQ; e =0.84-0.85, 6 items; scale 1-
7) (56) adapted to
perspective within the construct “knowledge and beliefs about the
intervention”. Single items from the Discriminant Content
Validation (DCV; 32 items; scale 1-7) questionnaire based on the
Theoretical Domains Framework Questionnaire (52) were used to
assess “access to knowledge and information” (DCV domains:
knowledge, training), “compatibility” (DCV domain: compatibility
with current working activities), (DCV domain: “self-efficacy”

the interventions and the employees’
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TABLE 1 Overview of employee surveys and response rates from May 2019 until May 2022 per occupational group and rollout area (N = 93).

10.3389/fdgth.2022.1083143

Measurement Occupational group Invited Responded Response Duration

point N) (N) rate (%) (min.)
May 2019 TO Field worker/in-house staff (pilot rollout area) 17 17 100 386 (175)
TO Field worker/in-house staff (rollout area A) 21 19 91 45.1 (183)
TO Call center agents 11 11 100 280 (135)
TO Implementation team 6 6 100 14.0 (10.1)
November TO Field worker/in-house staff (rollout area B) 26 25 96 29.0 (119)
w1 T1 Field worker/in-house staff (rollout area A) 20 16 80 50.5 (19.7)
T1 Field worker/in-house staff (pilot rollout area) 17 16 94 26.7 (134)
T1 Call center agents 11 11 100 419 (249)

T1 Implementation team 6 6 100 122 (6.3)
May 2020 T1 Field worker/in-house staff (rollout area B) 27 2 82 53.7 (369)
T2 Field worker/in-house staff (rollout area A) 17 15 88 263 (156)

T2 Field worker/in-house staff (pilot rollout area) 18 18 100 179 (7.8)
T2 Call center agents 11 10 91 244 (149)

November T2 Field worker/in-house staff (rollout area B) 27 24 89 212 (127)
020 T3 Field worker/in-house staff (rollout area A) 16 14 88 218 (11.7)
T3 Field worker/in-house staff (pilot rollout area) 18 15 83 184 (14.8)

T3 Call center agents 10 10 100 17.2 (9.3)

May 2021 TO Field worker/in-house staff (rollout area C) 17 14 82 31(13.7)
T3 Field worker/in-house staff (rollout area B) 24 19 79 357 (24.8)

T4 Field worker/in-house staff (rollout area A) 16 14 88 384 (196)

T4 Field worker/in-house staff (pilot rollout area) 17 15 88 31(22.4)
T4 Call center agents 10 8 80 18.6 (16.4)
November T4 Field worker/in-house staff (rollout area C) 17 15 88 583 (34.7)

2021

T5 Call center agents 10 10 100 13.9 (3.22)
May 2022 T2 Field worker/in-house staff (rollout area C) 17 14 82 43.7 (230)
T2 Implementation team 7 6 875 12.7 (6.3)

Te Call center agents 10 10 100 26.1 (10)

Employees from rollout area C received delayed training due to the Covid-19 pandemic and were therefore surveyed only from May 2021 to May 2022. The duration of the

survey also includes other items/measurement instruments that are not part of this study.

(DCV domain: beliefs about capabilities) and “other personal
attributes” (DCV domains: skills, optimism, intentions) among
staff involved in the referral process. Single items from a German
version of the NoMAD questionnaire (51, 62) were used to assess
“available resources” (NoMAD item: contextual integration) and
“individual stage of change” (NoMAD items: interactional
workability, skill set workability).

Furthermore, we used reporting data on dissemination activities
documented by the SVLFG to measure “engaging”. Open questions
on barriers and facilitating factors in the implementation (see
Material) were asked
measurement time point (T1) every 6 months in the regular

Supplementary from the second
surveys given to staff involved in the referral process as well as to
the focus groups with the implementation team whose responses

could relate to all five CFIR dimensions.
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2.5. Analysis

Descriptive analyses were performed to assess outcomes across the
CFIR dimensions. The outcomes within the dimension “intervention
characteristics” as well as CEQ and DCV questionnaires and single
items of the evaluation survey were evaluated separately for the
intemet- and tele-based interventions. All other outcomes were
analyzed jointly. Items with a 6- or 7-level Likert scale (e.g, DCV
items, CEQ items 1-3 and 5, items regarding relative advantage) were
transformed into a 5-level Likert scale based on linear transformation
(63). As in another CFIR study (44), scores of 4 or above were
interpreted as positive aspects in the implementation, while scores
below 3 were dassified as areas for improvement, and scores in
between were considered as neutral. However, this does not apply to
the cost and complexity items, where higher agreement suggests
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TABLE 2 Overview CFIR domains and selected constructs (30/37), group of participants, evaluation methods and source of item.

Participants

I. INTERVENTION CHARACTERISTICS

Source of item

Intervention source implementation team (T2) CFIR guide (48)
Evidence Strength and quality implementation team (T2) CFIR guide (48)
Relative advantage implementation team (T2), health care workers (T1) CFIR guide (48)
Trialability implementation team (T2} CFIR guide (48)
Complexity implementation team (T2) CFIR guide (48), Kegler et al. (49)

Design quality and packaging

implementation team (T2)

CFIR guide (48),

Cost

implementation team (T2)

Pankratz, Hallfors and Cho (50)

Il. OUTER SETTING

Patient needs and resources implementation team (T2) CFIR guide (48)

External policy and incentives implementation team (T2) CFIR guide (48)

lll. INNER SETTING

Structural characteristics implementation team (T2) Created

Networks and communications implementation team (T2} CFIR guide (48)

Implementation climate implementation team (T2) CFIR guide (48)
Tension for change implementation team (T2} Created

Compatibility

implementation team (T2), health care workers (T1)

Finch et al. (51); Huijg et al. (52)

Relative priority

implementation team (T2)

CFIR guide (48)

Goals and feedback

implementation team (T2)

Helfrich et al. (53)

for i ation

1 ation team (T1), health care workers (T1)

Shea et al. (54)

Leadership engagement

health care workers (T2, T4 or T6)

Aarons et al. (55)

Available resources

implementation team (T2), health care workers (T2, T4
or Té)

Finch et al. (51); Huijg et al. (52)

Access to knowledge and
information

health care workers (May 2021: T0, T3 or T4)

Finch et al. (51); Huijg et al. (52)

IV. CHARACTERISTICS OF INDIVIDUALS

Knowledge and beliefs about the
intervention

health care workers (T1)

Huijg et al. (52); Devilly et al. (56)

Self-efficacy

health care workers (T1)

Huijg et al. (52)

Individual stage of change

health care workers (May 2021: T0, T3 or T4)

Finch et al. (51)

Other personal artributes

health care workers (T1)

Huijg er al. (52)

Implementation leaders

V. PROCESS
Planning implementation team (T2) Hadjistavropoulos et al. (44)
Engaging implementation team (T2) CFIR guide (48), created
Opinion leaders implementation team (T2) CFIR guide (48)
Formally appointed intemal implementation team (T2) CFIR guide (48)

Champions implementation team (T2) Damschroder et al. (57)
Extemnal change agents implementation team (T2) CFIR guide (48)
Executing implementation team (T2) CFIR guide (48)
Reflecting and evaluating implementation team (T2) Helfrich et al. (53), Jaen et al. (58), CFIR guide

(48), Sohng et al, (59)

Health care workers include field worker. in-house staff, and call center agents at the social insurance company. The constructs “adaptability”, “cosmopolitanism”, "culture”,

“individual identification with organization”, “leaming climate”, "organizational incentives and rewards’, and "peer pressure” were not captured.
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higher cost or complexity. The analyses were performed per employee
group. All observed data were included according to the intention-to-
treat principle. Since the response rates (see Table 1) and data quality
was relatively high in this implementation study, missing data was
not imputed. The analyses were done with R statistic software (64).

Dissemination activities were categorized by two independent raters
(JB, IW) according to the Cochrane Effective Practice and Organization
of Care (EPOC) taxonomy (65). Each activity could contain multiple
strategies. Inconsistent cases were discussed with the third researcher
(JF) until all dissemination activities could be consistently assigned.

Answers to open questions on barriers and facilitating factors in the
employee surveys were evaluated by two independent raters using a
deductive-inductive approach with MAXQDA (66), a software for
qualitative analysis. A code system with main categories based on the
CHR (deductive approach) and identified subthemes from the data
(inductive approach) was created by a research assistant (JB) to match
the data and developed further in feedbadk loops with two experts in
e-mental health and qualitative research (JF, IT). As a text passage
could consist of different aspects, it could be coded with several codes.
The data were assigned to the code system and frequencies were
calculated in relation to the mentions of the individual themes as well
as per occupational group [ie. (a) fidd workers and in-house staff or
(b) call center agents] The agreement rate between the two
independent raters (JB, SM) can be characterized as high (k = 0.86) (67).

Based on the audio recordings of the focus groups minutes were
taken for each focus group with the implementation team. Answers to
open questions regarding barriers and fadlitating factors were
summarized and analyzed per focus group based on a code system
following a deductive-inductive approach. The theoretically based
superordinate  categories formed the basic framework for the
inductively identified topics. Frequencies of themes were analyzed at
interview level. The analysis was performed by a research assistant
(IW) in an iterative process with several feedback loops with input
from dinical researchers (IT, JF).

3. Results
3.1. Participant characteristics

Most of the 93 study participants were involved in the referral
process as field workers and in-house staff (n =75, 80.6%) as well
as call center agents (n= 11, 11.8%). Seven employees were part of
the implementation team at the insurance company (7.5%). On
average, the participants were 49.29 years old (SD= 8.6), mostly
male (n=63, 67.7%) and worked for more than 10 years at SVLFG
(n=61, 656%). Most of the field worker and in-house staff had
experience with consultations on health offers (N=60, 69.8%),
however only 31.5% (n=29) of them had experience with
consultations on mental health services. Further characteristics of
the study participants are shown in Table 3.

3.2. CFIR constructs

In the following, the findings are summarized by the CFIR
domain. Each CFIR domain is divided into qualitative and
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quantitative results. Qualitative findings on barriers (n=20) and
facilitating factors (n= 10) from the perspective of staff involved in
illustrated
Supplementary Table, including a definition and quotation of the
identified theme. Barriers (n=13) and facilitating factors (n = 14)
from focus groups with the implementation team are shown in
Figure 3. Quantitative results on CFIR items among the
implementation team are displayed in Table 4, for employees
involved in the referral process in Table 5. Descriptive differences

the referral process are in Figure 2 and as

between the two interventions as well as between the different
types of employees are pointed out.

3.2.1. Intervention characteristics

3.2.1.1. Qualitative findings

Staff involved in the referral process described five facilitating factors
regarding intervention characteristics. Namely, they reported that
advantages lie in the “flexible usage” (5/71, 7.0%), the “offer of a
crisis hotline” (5/71, 7.0%), “location independence” (4/71, 56%),
“anonymity” (4/71, 5.6%) of the digital interventions, and the
“variety of health offers” (3/71, 5.6%). Then, the implementation
team described the “high quality and effectiveness of digital health
offers” (5/7, 71.4%) and “benefits of digital offerings during the
COVID-19 pandemic” (2/7, 28.6%) as facilitating factors and
“technical problems with access codes/online-platform” (1/7,
14.3%) as a barrier to implementation.

3.2.1.2. Quantitative findings

Overall, the average ratings among all employees can be described as
high, indicating that intervention characteristics facilitate the
implementation. The ratings among the implementation team
revealed strong research evidence and the benefit of a pilot
implementation phase with both mean ratings above 4.20. Costs
for the implementation were rated as rather high (M= 3.40), and
the implementation was described as a rather complex process
across all items (M > 3.60). Among the implementation team and
call center agents, the relative advantage of the tele-based coaching
(420 < M = 4.73) was rated as high and that of the IBI program as
neutral (347 <M > 3.67) in these occupational groups, while field
workers rated both digital interventions on an equal level (M =3.77).

3.2.2. Quter setting

3.2.2.1. Qualitative findings

Five facilitating factors and eight barriers emerged with regard to the
outer setting from the perspective of staff involved in the referral
process. Employees perceived an “acceptance of mental health
services” (16/71, 23.0%) as well as an “interest in digital
interventions” (10/71, 14.0%) among the insured. They saw the
“easy access to digital health services” (2/71, 2.8%), “quick contact
with the insured” (6/71, 8.4%) and “prior knowledge about health
offers among the insured” (3/71, 4.2%) as helpful. At the same time,
they described “inhibitions about using the internet/PC” (16/71,
230%), a “lack of time among the insured” (21/71, 21.0%),
“skepticism about offers for mental strain” (12/71, 17.0%), and
“prioritization of other tasks/topics” (9/71, 13.0%) among the
insured. Further barriers were a “poor internet connection/missing
PC” (7/71, 9.9%), a “lack of problem comprehension” (7/71, 9.9%), a
“lack of access authorization/insured status” (5/71, 7.0%),
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TABLE 3 Sociodemographic data of the employees participating in the implementation study, presented by occupational group and the overall sample (N =
93).

Characteristics

Implementation team

Field worker and in-house staff

Call centre agents Overall sample

(n=7) (n=75) (n=11) N=93)

Age M (SD) 41.29 (10.1) 49.88 (8.2) 50.55 (8.7) 49.29 (8.6)
Gender n (%)

Female 4(57.1) 17 (22.7) 9 (81.8) 30 (32.3)

Male 3 (42.9) 58 (77.3) 2(18.2) 63 (67.7)
Years worked at the company

Less than 1 year 0 (0.0) 0 (0.0) 0 (0.0 0 (0.0)

1-2 years 0 (0.0) 227 0 (0.0) 2(22)

2-3 years 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

3-5 years 0 (0.0) 1(1.3) 0 (0.0) 1(L1)

5-10 years 2 (28.6) 8 (10.7) 1(9.1) 11 (12.0)

10-20 years 2 (286) 25 (33.3) 1(9.1) 28 (30.1)

20-30 years 2 (286) 24 (32.0) 4 (36.4) 30 (32.6)

30-40 years 1(143) 15 (20.0) 5 (45.5) 21 (22.8)

More than 40 years 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Role at company

Field worker - 65 (86.7) - -

In-house staff - 4(53) - -

Consultant in a similar field - 6(8.0) - -
Consultation on health offers in the past (n=78)

Yes - 50 (72.3) 7 (77.8) 57 (73.1)

No - 19 (27.5) 2(22.2) 21 (269)
Consultation on mental health services in the past (n=50)

Yes - 29 (58.0) - -

No - 21 (42.0) - -

“inhibitions during registration” (4/71, 5.6%), and “forgetting about
health offers™ (1/71, 1.0%) among the insured. In focus groups with
the implementation team, “positive feedback from participating
insured persons” (3/7, 42.9%) was described as a facilitating factor
for the implementation. At the same time, three barriers were
identified: “incertainty and stigma regarding mental health issues
among the insured” (3/7, 42.9%), “inhibitions about using the
internet/phone” (4/7, 57.1%), and “difficulty reaching/calling the
insured” (1/7, 14.3%).

3.2.2.2. Quantitative findings

The mean ratings of items assessing the outer setting from the
perspective of the implementation team were above 4.25, indicating
that this domain facilitates service implementation. The ratings of
the implementation team indicate that the needs and preferences
of the insured were taken into account in the decision to
implement internet- and tele-based health services and that
employees involved in the referral process were aware of these
needs and preferences.
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3.2.3. Inner setting

3.2.3.1. Qualitative findings

Two facilitating factors and seven barriers regarding the inner setting
were identified among employees involved in the referral process.
The participants emphasized the availability of “appropriate
materials for consultation” (12/71, 17.0%), and the “good
teamwork within the SVLFG” (9/71, 13.0%). However, a “need for
(adaptation of) educational materials” (14/71, 20.0%), “need for
training/information” (13/71, 18.0%), a “lack of support from
supervisors” (3/71, 4.2%), and “lack of involvement in current
developments of the project” (12/71, 17.0%) were reported. Other
identified barriers were “lack of time during consultations™ (12/71,
17.0%), “bureaucratic burden” (5/71, 7.0%), “problems during the
referral process”™ (3/71, 4.2%), and “technical problems during
consultation” (1/71, 1.0%). Four facilitating and five hindering
factors were reported in the focus groups with the implementation
team. They described “good cooperation,
communication within the SVLFG” (5/7, 57.1%), “simplification of
referral process™ (2/7, 286%), “less time pressure due to the

exchange and
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Proportion of individuals mentioning the factor in the survey
0% 20% 40% 60% 80% 100%
I. Intervention characteristics
Facilitating factors (n=5)
Flexible usage h—m——- 33,0%

Offer of a crisis hotline -9%‘ 11,0%
Location independence -—‘ﬁ:‘snm

Anonymity -& 11,0%
Variety of health offers .-3'&— 11,0%
Il. Outer setting
Facilitating factors (n=5)
Acceptance of mental health services/mental stress -m 33,0%
Interest in digital interventions -sm— 24,0%
Easy access to digital health services £
Quick contact with the insured
Prior knowledge of the insured about offers ‘
Barriers(n=8)
Inhibitions about using the internet/PC
Lack of time among the insured

Skepticism about offers for mental health issues/mental stress
Prioritization of other tasks/topics mm_150% g oo
Poor internet connection/missing PC -6%’-“— 33,0%
Lack of problem comprehension |
Lack of eligibility and insured status -ﬁ?‘au,o%
Inhibitions of the insured during registration 22,0%

Forgetting about health offers by the insured ,!——"91‘ 0,0%
1Il. Inner setting

Facilitating factors (n=2)

Appropriate materials for consultation

Good teamwork within the SVLFG
Barriers(n=7)

Need for (adaptation of) educational materials
Need for training/information

Lack of involy in current devel of the project

Lack of time during consultations

Bureaucratic burden

Lack of support for employees from supervisors
Problems during the referral process

Technical problems during consultation :

Iv.c ofthe
Facilitating factors (n=1)
Personal consultations |
Barriers(n=5) ‘
Lack of counseling sessions -G%R— 2,0%
COVID-19 related reduction in onsite contacts with the insured Eﬁ%&%xw

Addressing mental health issues |

—00
Difficulties in recognizing the relevance of MHS -%“‘- 22,0%
; 81

Little routine in advising on health care services %— 23,0%

No time for self- ience through employee participation .'—i“% 0,0%
V. Implementation process | 9 " hd in-h
o Fi in-|
Facilitating factors (n=1) s el R
i e P : 3,2% =T
Increased advertising of the digital health service in the media ‘m 11,0%  Call center agents (n =9)
Barriers(n=1) |
Lack of clarity of the SVLFG website =20 0,0 # All employees (n = 71)

FIGURE 2
Barriers and facilitating factors from the perspective of staff involved in the referral process (field workers and in-house staff n = 62; call center agents n = 9),
on implementation determinants based on CFIR. MHS, mental health services.
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Proportion of focus groups in which the factor was mentioned
0% 20% 40% 60% 80% 100%

I. Intervention characteristics
Facilitating factors (n=2)
High quality and effectiveness of digital health offers HEEEETEETETEEEEEEEEE————— 71,4%
Benefits of digital offerings during COVID-19 pandemic m—— 28 6%
Barriers (n=1)
Technical problems with access codes/online platform = 14,3%
II. Outer setting
Facilitating factors (n=1)
Positive feedback from participating insured T 42, 9%
Barriers (n=3)
Incertainty/stigma regarding mental health issues ITTTT—————— 42 9%
Inhibitions in the use of internet/phone among the insured TEETTTTTTTTTE——————— 57,1%
Difficulty reaching/calling the insured e 14,3%
1Il. Inner setting

Facilitating factors (n=4)
Good cooperation, exchange and communication within SVLFG  m— 57,1%

Simplification of referral process m—— 28 6%
Less time pressure due to COVID-19 pandemic ——————— )8 6%
Provision of educational material e 14, 3%
Barriers (n=5)
Lack of time/high workload among field workers due new tasks 57,1%
Complicated referral path to digital services ITTETT———— 57,1%
High workload due to new responsibilities for the ImpTeam m— 28,6%
Less contact with field workers due to COVID-19 s 28, 6%
Lack of internal networking and exchange at SVLFG s 14,3%
IV. Characteristics of the individuals
Facilitating factors (n=1)
Positive feedback from SVLFG employees about the project mm—— 14,3%
Barriers (n=3)
Uncertainty/lack of courage to consult on digital offerings n——— 28,6%
Little knowledge about digital health offerings m—— 14,3%
No advice on digital health offerings from employees m— 14,3%
V. Implementation process
Facilitating factors (n=6)
Clear allocation of roles and prioritization of tasks T 57,1%
Targeted PR work to destigmatize mental health issues T ———————— 42 9%
Word-of-mouth recommendation among the insured ——— 42 9%
Good cooperation with external service providers m—— 28 6%
Switching from presence events to digital formats " 14,3%
Conducting face-to-face events after the COVID-19 pandemic wmmmmm 14,3%
Barriers (n=1)
Pandemic-related event cancellation and reduced T 7 1 4%
insured contact

FIGURE 3
Barriers and facilitating factors from the perspective of the implementation team (n = 7) on implementation determinants based on five CFIR dimensions.

COVID-19 pandemic” (2/7, 28.6%) as many events had to be implementation team were a “lack of time and high workload
cancelled due to the pandemic, and the “provision of education  among field workers due to news tasks” (5/7, 57.1%), “complicated
material” (1/7, 14.3%) as helpful. Barriers pointed out by the referral path to digital services” (5/7, 57.1%), “high workload due

Frontiers in Digital Health 10 frontiersin.org

154



Freund et al.

TABLE 4 Descriptive data of the implementation team on implementation determinants based on CFIR dimensions (n = 6).

Items per CFIR construct

10.3389/fdgth.2022.1083143

Implementation team

Frontiers in Digital Health 1

(n=6) M (SD)
I. INTERVENTION CHARACTERISTICS
Evidence Strength & quality (per intervention)
The research evidence on effectiveness supports my belief that the online health trainings are effective 467 (0.52)
The research evidence on effectiveness supports my belief that the personalized tele-based coaching is effective 5.00 (0.0)
T assume that influential stakeholders (i.e, key groups of people or stakeholders involved in the implementation) are convinced of the 4.00 (1.10)
effectiveness of the online health trainings
I assume that influential stakeholders (i.e. key groups of people or stakeholders involved in the implementation) are convinced of the 450 (0.84)
effectiveness of the personalized tele-based coaching.
Trialability
It was advantageous that the internet- and tele-based health services were implemented in selected pilot regions in Bavaria and Schleswig 4.20 (0.84)
Holstein before the nationwide rollout.
Complexity
It is/was difficult to train employees to implement the internet and tele-supported health services 3.60 (1.14)
Overall, T believe that implementing internet- and tele-based health services is a complex and challenging process. 3.67 (1.03)
Design quality & packaging
How helpful did you find available tools (eg, online resources, marketing materials, etc ) to help you implement and use intemet- and tele-based 311 (1.78)
health services?
Cost
The average cost of the online frainings per participant is high. 3.00 (1.22)
The average cost of the personalized tele-based coaching per participant is high. 3.20 (1.30)
The costs for the implementation of the internet- and tele-based interventions are high 3.40 (1.14)
Relative advantage
‘When you consider the advantages and disadvantages of the online health trainings, how would you rate the situation overall? 3.67 (0.97)
‘When you consider the advantages and disadvantages of the personalized tele-based coaching, how would you rate the situation overall? 473 (0.41)
Il. OUTER SETTING
Patient needs & resources
The needs and preferences of the insured were taken into account in the decision to implement intemet- and tele-based health services. 4.6 (0.55)
SVLFG employees are aware of the needs and preferences of the insured persons they counsel as part of their official duties. 433 (0.82)
External policy & incentives
Regional, state or national policies, as well as legal requirements, have significantly influenced the decision to implement internet- and tele-based 425 (1.50)
health services.
Ill. INNER SETTING
Structural characteristics
In your view, to what extent do the SVLFG infrastructure features hinder or facilitate the implementation of internet- and tele-based health 2.0(155)
services?
Networks & communications
1 perceive the working relationship with colleagues in my department as good. 3.83 (0.98)
1 perceive the working relationship with colleagues in other departments as good 4.00 (0.0)
Implementation climate
Overall readiness for the implementation of internet- and tele-based health services at SVLFG is high. 3.17 (1.17)

(continued)
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TABLE 4 Continued

Items per CFIR construct
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Implementation team
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(n=6) M (SD)
Tension for change
There is a high demand for internet- and tele-based health services to counteract mental stress among the insured. 4.50 (0.55)
Internet- and tele-based health care offerings are important to meet the needs of the insured or other organizational goals 467 (0.52)
Compatibility
The online health trainings fit my values and norms. 433 (0.52)
The personalized tele-based coaching fits my values and norms. 467 (0.52)
The online health frainings fit the values and standards within SVLFG. 4.00 (1.10)
The personalized tele-based coaching fits the values and norms within SVLFG. 417 (1.17)
The online health frainings fit with existing work processes and practices in my environment. 3.83 (0.41)
The personalized tele-based coaching fits with existing work processes and practices in my environment 4.50 (0.55)
Relative priority
The implementation of internet and tele-based health services is a high priority compared to other initiatives at SVLFG that take place 4.40 (0.55)
throughout the implementation period.
Available resources
SVLFG has sufficient resources to implement and manage internet- and tele-based health services. 367 (1.37)
The implementation team has sufficient staff support needed to implement the internet and tele-based health services. 333 (1.37)
Access to knowledge & information
SVLFG employees received adequate training on intemet and tele-based health services. | 4.0 (L10)
IV. CHARACTERISTICS OF INDIVIDUALS
No items were recorded for this dimension. |
V. PROCESS
Planning
‘We have spent sufficient time planning the implementation of intemet- and tele-based health services. 3.60 (1.52)
The plan for implementing internet- and tele-based health services is detailed. 360 (1.14)
The plan to implement internet- and tele-based health services is'was realistic and feasible 2.83 (0.98)
Implementation team members have clearly defined roles and responsibilities. 3.17 (1.33)
Engaging
SVLFG has ensured that all employees have been informed about internet and tele-based health services, indluding those who do not offer 267 (1.21)
counselling on them
Formally appointed internal implementation leaders
Does this person [the formally appointed internet implementation leader| have sufficient anthority to implement the internet and tele-based 100% (0.0)
health services? (yes/no)
Champions
Some SVLFG employees (eg., field, office, and call center staff) actively support and promote intemet- and tele-based health services beyond 4.0 (L10)
what is required.
External change agents
How helpful did you find the support outside SVLFG (eg., external service providers, associations, and other organizations)? | 208 (0.74)
Executing
Internet- and tele-based health services were implemented according to the established plan. | 3.00 (1.41)

(continued)
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Items per CFIR construct
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Implementation team

(n=6) M (SD)
Reflecting & evaluating
There are dear goals within SVLFG or the implementation team for the implementation of internet and tele-supported health services. 3.33 (1.03)
‘We use data from insured persons to improve care. 350 (1.22)
‘We use data to guide the implementation of internet- and tele-supported health services, 2.83 (1.83)
There is frequent communication within SVLFG about how various change processes are underway as part of the implementation of internet- 3.50 (1.22)
and tele-supported health services.

Scores of 4 or above can be interpreted as positive aspects in the implementation process, while scores below 3 were classified as areas for improvement (except for the items
regarding to cost and complexity, where higher agreement suggests higher cost or complexity)

to new responsibilities for the implementation team” (2/7, 28.6%),
“less contact with field workers due to COVID-19 pandemic” (2/7,
28.6%), and “lack of internal networking and exchange at SVLFG”
(1/7, 14.3%).

3.2.3.2. Quantitative findings

In the results on the implementation team perspective, many factors
were rated with neutral to high agreement (3.80 <M >4.80),
especially networks and communications, tension for change,
compatibility with values and existing working processes, relative
priority of the digital interventions, and access to knowledge and
information. Structural characteristics were rated as hindering (M
=2.0). Among staff involved in the referral process, readiness for
implementation was evaluted as neutral with means of 3.48 for
field workers and 3.68 for Leadership
engagement with regard to the direct supervisor (M =4.15) and the
implementation team supervisor (M=3.90) was perceived as
neutral to high by call center agents. Among field workers,

call center agents.

leadership engagement from the direct supervisor (M =2.90) and
the implementation team (M =3.36) were rated as “in need of
improvement” to “neutral”. The same also applies to the ratings of
availability of sufficient resources by field workers (2.84 <M > 3.75).

3.2.4. Characteristics of the individuals

3.2.4.1. Qualitative findings

The analysis revealed one facilitating factor and five barriers
regarding characteristics of the individuals among employees
involved in the referral process. The employees described “personal
consultations” (10/71, 14.0%) as beneficial. At the same time, they
pointed to barriers such as the “COVID-19 related reduction in
onsite contacts with insured persons” (13/71, 18.0%), “lack of
consultations” (6/71, 8.5%), “addressing mental health issues™ (11/
71, 15.0%), “little routine in advising on health care services” (9/71,
13.0%), “difficulties in recognizing the relevance of mental health
issues” (8/71, 11.0%), and “no time for self-experience through
employee participation” (1/71, 1.0%). The implementation team
mentioned one facilitator and three barriers in relation to this
dimension. Specifically, they described the benefit of “positive
feedback from SVLFG employees about the project” (1/7, 14.3%)
and the hindrances of “uncertainty and lack of courage to consult
on digital health offerings among employees” (2/7, 28.6%), “little
knowledge about digital health offerings™ (1/7, 14.3%), and “no
advice on digital health offerings from employees” (1/7, 14.3%).
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3.2.4.2. Quantitative findings

Reportings on “knowledge and beliefs about the intervention”, “other
personal attributes”, and “individual stage of change” were neutral to
high among employees involved in the referral process (3.03 £ M >
4.93). While ratings on “self-efficacy” revealed neutral to high
agreement rates among call center agents (3.91 <M > 4.88), most
of the answers (4/6) were below 3.0 (272 <M >291) among field
workers, indicating room for improvement. Overall, the credibility
of the interventions was rated as high (M >4.44) by employees
involved in the referral process. The employees indicated that they
expected the interventions to improve symptoms by at least 49.5%.

3.2.5. Implementation process

3.2.5.1. Qualitative findings

The analysis revealed the facilitating factor “increased advertising of
the digital health service in the media” (3/71, 4.2%) and a barrier
regarding “confusing website of the SVLFG” (5/71, 7.0%) among
staff the process. addition, the
implementation team described six facilitating factors and one
hindering: “clear allocation of roles and prioritization of tasks”
(4/7, 57.1%), “targeted public relations work to destigmatize mental
health (317, 42.9%),
among the insured” (3/7, 42.9%), “good cooperation with external
service providers” (2/7, 28.6%), “switching from onsite events to
digital formats™ (1/7, 14.3%), and “conducting face-to-face events
after the COVID-19 pandemic” (1/7, 14.3%) were perceived as
facilitating factors, while the “pandemic-related cancellation of

involved in referral In

issues” “word-of-mouth recommendation

events and reduced insured contact” (5/7, 71.4%) was a barrier.

3.2.5.2. Quantitative findings

Concerning the implementation process, the average values resulted
in a wide range between 2.08 and 4.0 across all constructs. Agreement
among the implementation team was highest for “champions”
(e.g., individuals who dedicate themselves to supporting the
implementation; M =4.0) and lowest for “external change agents”
(eg., individuals outside the SVLFG; M=2.08), and “engaging’
(M =2.67) indicating room for improvement.

3.2.5.3. Reporting data

As the data showed (see Figure 4), most of the 510 dissemination
activities conducted within 3.5 years were classified as strategies in
the field of educational meetings (n =277 activities), followed by
local opinion leaders (m=48 activities), and marketing (n=47
activities).
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TABLE 5 Descriptive data of employees involved in the referral process on implementation determinants based on CFIR dimensions (n = 89).

Call center N  Field worker N  Total M

agents M (SD)

I. INTERVENTION CHARACTERISTICS

Relative advantage

‘When you consider the advantages and disadvantages of the online health trainings, how 3.47 (0.76) 11 3.77 (0.70) 77 373 (0.71) 87
would you rate the situation overall?

When you consider the advantages and disadvantages of the personalized tele-based 4.2 (0.62) 11 3.77 (0.65) 77 3.83 (0.66) 87
coaching, how would you rate the situation overall?

Il. OUTER SETTING

No items were recorded for this dimension.

lll. INNER SETTING

Compatibility

Providing advice on online health trainings during company visits or by telephone is 4.21 (0.93) 11 364 (L0O7) 67 3.72 (L086) 78
compatible with my job as a call center emplayee or field or office employee.

Providing advice on the personalized tele-based coaching during company visits or to 4.21 (0.93) 11 348 (1.08) 67 3.57 (1.06) 78
provide advice by telephone is compatible with my job as a call center employee or field or
office employee

Readiness for implementation

Organisational Readiness for Implementing Change: Efficacy” 3.71 (0.46) 11 3.43 (0.68) 78 357 (0.63)
Organisational Readiness for Implementing Change: Commitment” 3.80 (0.55) 11 3.55 (0.65) 78 3.71 (0.60)
Organisational Readiness for Implementing Change (total .score)h 3.68 (0.45) 11 348 (0.64) 78 3.63 (0.58)
Leadership engagement

Implementation Leadership (direct supenrimr)" 4.15 (0.53) 10 290 (0.76) 53 3.09 (0.86) 63
Implementation Leadership (implementation leam)" 3.93 (0.50) 10 336 (0.50) 53 351 (0.69) 63

IV. CHARACTERISTICS OF INDIVIDUALS

Knowledge & beliefs about the intervention

I am aware of the content and goals of the online health trainings. 4.39 (0.63) 11 3.62 (0.86) 67 373 (0.87) 78
I am aware of the content and goals of personalized tele-based coaching. 4.39 (0.70) 11 3.31 (0.89) 67 3.46 (0.94) 78
I know the content and goals of the online health trainings 4.27 (0.70) 11 3.51 (0.84) 67 3.62 (0.86) 78
T know the content and objectives of personalized tele-based coaching 4.27 (0.66) 11 3.20 (0.95) 67 3.36 (1.00) 78
Tam familiar with the content and goals of the online health trainings. 4.15 (0.85) 11 3.32 (0.89) 67 3.4 (0.93) 78
I am familiar with the content and goals of personalized tele-based coaching. 4.27 (0.76) 11 3.06 (1.00) 67 3.23 (LD6) 78
Credibility Expectancy Questionnaire (items 1-3, 5): online health fml'm'r:gs" 4.48 (1.15) 10 4.44 (0.91) 62 4.44 (0.94) 72
Credibility Expectancy Questionnaire (items 1-3, 5): personalized tele-based rtmtlfn'ﬂ‘gb 493 (1.17) 10 4.54 (0.90) 62 4.59 (0.94) 72
Credibility Expectancy Questionnaire (item 4): By the end of the online health trainings, 49.5% (26.5) 10 50.60% (20.3) 62 50.44% 72
how much improvement of mental well-being of the insured do you think will occur? (21.1)

Credibility Expectancy Questionnaire (item 4): By the end of the personalized tele-based 60.7% (27.6) 10 55.27% (17.3) 62 56.03% 72
coaching, how much improvement of mental well-being of the insured do you think will (189)

occur?

Credibility Expectancy Questionnaire (item 6): By the end of the online health trainings, 47.4% (26.6) 10 50.08% (21.6) 62 49.71% 72
how much improvement of mental well-being of the insured do you really feel will occur? (222)

Credibility Expectancy Questionnaire (item 6): By the end of the personalized tele-based 59.9% (286) 10 54.97% (19.4) 62 55.65% 72
coaching, how much improvement of mental well-being of the insured do you really feel will (20.7)

ocaur?

(continued)
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Call center N Field worker

agents M (SD) M (5D)
Self-efficacy
Tam confident that I can advise insureds about online health trainings during site visits or by 3.97 (1L.05) 11 291 (1.12) 67 3.06 (1.16) 78
phone, even if insureds are not motivated.
Iam confident in my ability to counsel insureds during facility visits or by telephone for 4.09 (1.09) 11 273 (1.02) 67 292 (1.13) 78
personalized tele-based coaching, even if insureds are not motivated
I am confident that I can advise insureds on online health frainings during site visits, even if 3.91 (0.91) 11 278 (1.14) 67 294 (117) 78
there is little time.
Tam confident in my ability to advise insureds on personalized fele-based coaching during 4.15 (0.90) 11 272 (1.03) 67 292(1.12) 78
facility visits, even when there is little time.
Tam confident that I could advise insureds on online heaith trainings during site visits or by 4.88 (0.93) 11 3.40 (1.10) 67 351 (1.11) 78
phone if T wanted to.
Tam confident that I could advise insureds during facility visits or by telephone for 4.21 (0.83) 11 3.17 (L.04) 67 332 (1L07) 78
personalized tele-based coaching if 1 wanted to.
Individual stage of change
I can easily integrate the internet- and tele-based interventions into my existing work. 3.13 (1.13) 10 3.38 (0.96) 6l 3.36 (0.98) 71
‘Wark is assigned to those with skills appropriate to the the intemet- and tele-based 3.50 (0.93) 10 3.97 (0.87) 61 3.91 (0.90) 71
interventions.
Sufficient training is provided to enable staff to implement the intemet- and tele-based 4.13 (0.35) 10 3.16 (L.01) 61 327 (1.01) 71
interventions.
Other personal attributes
Tam skilled at advising insureds on online health trainings during site visits or by telephone. 415 (0.79) 11 3.37 (0.97) 77 3.48 (0.98) 78
Tam skilled at advising insureds on personalized tele-based coaching during facility visits or 4.21 (0.83) 11 3.24 (1.01) 77 338 (1.04) 78
by telephone.
In the next 4 weeks, I will in any case advise the insured persons about the online health 3.79 (L02) 11 339 (1.78) 77 344 (1.78) 78
trainings courses during the company visits or by telephane.
In the next 4 weeks, I will advise the insured in every case during the company visits or by 3.91 (0.80) 11 352 (1.63) 77 3.78 (L70) 78
telephone for personalized tele-based coaching.
How strong is your intention to advise insureds about online health trainings during site 3.73 (1.17) 11 347 (097) 77 3.50 (L.00) 78
wvisits or by telephone?
How strong is your intention to advise insureds during site visits or by telephone on 4.03 (0.91) 11 3.03(111) 77 3.17 (113) 78
personalized tele-based coaching?
V. PROCESS
No items were recorded for this dimension.

“Due to an error in the programming of the online survey. not all employees received the item.
“Instead of a single item, several items or a complete measurement were used to assess the respective construct

4. Discussion

Despite the availability of evidence-based digital interventions for
the prevention of depression, few interventions find their way into
practice. To our knowledge, this is the first study examining the
implementation  of tele-based
interventions to prevent depression in a high-risk population (e.g.,

nationwide internet-  and
farmers, forest owners, and gardeners) based on the CFIR (43).
The research focus is on facilitating factors and barriers in the
implementation of digital interventions from the perspective of
health care workers of a social insurance, which helps to elucidate
the implementation and to derive recommendations for future

adoption and uptake.

Frontiers in Digital Health 15

4.1. Summary

Intervention characteristics seem to have the highest positive
impact on the implementation of digital interventions from the
perspective of both the implementation team and referral staff. The
advantage of digital interventions, quality of the
interventions, and strength of evidence appeared to be facilitating
factors in the implementation of the internet- and tele-based

relative

interventions in the agricultural setting.

In comparison, the outer setting, inner setting, individual
characteristics, and implementation process were less consistently
regarded by all staff groups as having facilitated the implementation
of digital prevention services. Most of the qualitatively revealed
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Educational meetings [ A -
Local opinion leaders | N 45
Marketing I 47
The use of information and communication technology I 40
Communities of practice M 30
Local consensus processes [l 21
Continuous quality improvement [l 16
Public release of performance data [l 15
Audit and Feedback [l 10
Stakeholder involvement in policy decision | 6
o 50 100 150 200 250 300
FIGURE 4

Dissemination activities from April 2019 to September 2022 (n = 510), categorized according to the EPOC taxonomy (65). An activity can be assigned to several
categories

barriers were related to the outer setting, in particular to “patient needs  including a clear allocation of tasks and targeted PR activities to
and resources”. The employees reported to have perceived from the  destigmatize mental health issues. In the quantitative ratings,
insured, among others, inhibitions about using digital interventions  facilitating factors related to active implementation support by
and skepticism about offers for mental strain. At the same time, champions and formally appointed internal implementation leaders
facilitating factors reflecting the acceptance of mental health services  and barriers regarding engaging and informing of employees about
and the general interest of the insured were noted by staff involved  digital health offerings could be determined by the implementation
in the referral process. Likewise, as indicated by the quantitative  team. 510 dissemination activities have been carried out so far,
ratings for “patient needs and resources” as well as “external policy — most of them in the field of educational meetings, local opinion
and incentives”, predominantly beneficial aspects for implementation  leaders, and marketing, while others such as strategies like audit
could be achieved (e.g, consideration of needs and preferences of  and feedback have hardly been used so far.

the insured during implementation; facilitating influence of regional, As there might be differences between the IBI program and TC,
state or national policies, as well as legal requirements on the  some constructs were recorded separately for each intervention. The
implementation). results for both interventions are generally comparable with neutral

With regard to the inner setting, many barriers referred to  to high agreement rates, with slightly higher agreement ratings in
“available resources”, and “access to knowledge and information”,  favor of the personalized tele-based coaching with regard to
including a need for training and information on the interventions  “evidence strength and quality”, “relative advantage” and

and further educational materials. Although several educational “knowledge and beliefs” about the intervention, particularly evident
meetings were reported as dissemination activities and kickoff in the perception of the implementation team and call center
events and training sessions were conducted, there seems to be a  agents. However, the current power of the study as well as the
need for further information and ongoing training for employees.  unequal number in the groups did not allow for a significance test.
However, many quantitatively assessed constructs of the inner  As the results of the accompanying randomized controlled trials
setting (“tension for change”, “compatibility”, “relative priority”)  show (28-30, 34), both interventions effectively reduce depressive
also served to facilitate the service implementation from the  symptoms posttreatment.
perspective of health care workers. When interpreting the results, it is important to note that, the
Further barriers to implementation were identified in relation to ~ COVID-19  pandemic occurred as an unforeseen and
the characteristics of individuals. Employees involved in the referral  uncontrollable event, and the effects are reflected in several
process mentioned having little routine in advising on health care constructs. On one hand, kickoff events, exhibition stands, and
services as well as difficulties in recognizing and addressing mental  educational meetings had to be cancelled due to the pandemic,
health issues. The results showed a difference in the agreement  which led to reduced onsite contact with the insured as well as less
rates of the occupational groups. While call center agents evaluated — contact between field workers and the implementation team. On
most constructs with high agreements (M > 4.0), agreement rates in  the other hand, digital interventions proved beneficial and
the group of field workers can be characterized as neutral for  important, and these continued to be offered during the pandemic,
“knowledge and beliefs about the intervention” and “other personal ~ compared to onsite services. The implementation team indicated
attributes”, and as rather hindering for “self-efficacy”. that the cancellation of events also eased time pressure, which in
With regard to the implementation process, facilitating factors  turn had a beneficial effect on the planning of new implementation
were identified in the focus groups with the implementation team,  activities. Furthermore, implementation activities could be adapted
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and planned onsite events were transferred in a digital format.
However, the conduction of onsite events from 2022 was also
experienced as beneficial by the implementation team.

In the study, different professional groups were interviewed and
surveyed. It is particularly evident that there is often an overlap in
experiences between professional groups, eg, both the
implementation team and the staff involved in the referral process
reported many barriers in relation to the outer and inner setting. In
many areas, the results between the professional groups complement
each other well (eg., referral staff who are in daily contact with the
insured mentioned even more facilitating factors and barriers
regarding “patient needs and resources”). Since the working areas of
the employees and therefore the focus, experiences, and tasks in the
implementation are different, this contributes to a comprehensive
analysis of the implementation process.

4.2. Comparison to literature

Although CFIR is one of the most frequently used frameworks to
examine implementation in diverse health settings (68), literature in
the area of digital interventions to prevent depression is scarce.
Hadjistavropoulos et al. (44) conducted a process evaluation based
on the CFIR to understand facilitating factors and barriers
impacting the implementation of iCBT within community mental
health clinics. In line with their study, intervention characteristics
were perceived as mostly facilitating the implementation. Similar to
our study, the inner setting was identified as the most significant
barrier to implementation due to limited resources for internet-
based Cognitive Behavioral Therapy (iCBT) (44). In addition, a
greater priority given to face-to-face psychotherapy was reported as
a barrier to implementation (44), which was not found in our
study. Another reported barrier in the implementation of iCBT
was the need for even greater engagement of stakeholders in iCBT
(44), which also applies for the prevention setting in this study.

Two studies about the implementation of IBls for depression
prevention in adolescents (37) or for depression treatment in
adults (69) showed that primary care physicians or nurses perceive
the preventive approach of internet interventions as valuable (37).
The pilot study (37) reported that it is challenging to train the
individuals to achieve a sufficient level of counseling competence,
whereas the qualitative study (69) reported a lack of habit and
routine and little knowledge about IBIs that could have hindered
the referral process and led to low referral rates in primary care
physicians. This is consistent with some of the barriers identified
in our study related to staff involved in the referral process (e.g.,
need for training, difficulties in addressing mental health issues,
little routine in advising on health care services).

In line with systematic reviews examining factors influencing the
implementation of digital interventions (70, 71), our findings indicate
that the implementation of digital interventions for depression
prevention are influenced by diverse constructs instead of a single
construct explaining implementation. Access to knowledge and
information seems to be important for the implementation of e-
health interventions (70), which was identified as a hindering
factor in our study. While access to ongoing system support had a
positive impact on implementation, Ross et al. (70) identified it as
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a barrier to implementation when it was lacking, which is
with identified
educational materials in this study.

Most of the identified hindering themes in our study are related to
“patient needs and resources”. These barriers are in accordance with
previous studies indicating that help-seeking behavior is lower and
stigmatization of mental disorders is higher among farmers
compared to other occupational groups (25). Furthermore, many of
our identified barriers and facilitating factors are in line with findings
of qualitative results of another substudy of ImplementIT (31) from
the perspective of users (farmers who particpated in digital services

consistent aspects related to training and

to prevent depression), including “location independence” and
“anonymity” as positive drivers and a “lack of time” and “inhibitions
about wsing the internet” as negative drivers for the acceptance of
and satisfaction with the IMI program (17, 32, 33).

4.3. Implications

Because of the multifaceted aspects considered in the CFIR, it
was a useful framework to explore and map the various contextual
factors in the implementation of digital interventions. With the
help of the CFIR, adaptations of the digital interventions as well as
recommendations for the further implementation and scale-up can
be derived. However, we have found an overlap between constructs
of the inner setting and individual characteristics as individuals
could also be considered part of the inner setting.

Additionally, previous implementation on digital
interventions for depression identified a lack of methodological rigor
and a need for validated questionnaires in the implementation of e-

studies

mental health interventions (72). Since no questionnaire exists in
which all CFIR constructs are captured, this study provides
considerations and initial starting points for data collection and
analysis within a mixed-methods approach for other researchers
who plan to evaluate the implementation of digital interventions.
Several measures for the further implementation of digital
offerings among farmers can be derived from the results. Special
attention should be given to addressing barriers regarding “patient
needs and resources”. Counteracting the stigmatization of mental
stress is a constant and ongoing process, which was also described
as beneficial by the implementation team. When implementing
technology in the area of prevention, it is often necessary to create
an awareness that targeted interventions can increase well-being
and significantly reduce the subsequent occurrence of depression.
This could be strengthemed through targeted press and PR
activities, which also refer to the reported positive experiences of
participated farmers, and the involvement of local stakeholders. At
the level of the inner setting, it could be crucial to conduct
(follow-up) trainings for employees in order to provide
information about the interventions and current developments and
to strengthen the exchange of experiences among each other. In
addition to training, other ways of reaching employees at regular
intervals should be considered to enhance access to knowledge and
information (e.g., newsletter, regular online or onsite meetings). An
extension of educational materials (e.g., videos) tailored to the
needs of the respective occupational group could be useful to

support the consultations. A further strategy according to the
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CFIR-ERIC Matching Tool (73), which matches barriers to
implementation strategies, might be to “involve executive boards”
(e.g.

leadership engagement. In order to address barriers with regard to

supervisors) in the implementation effort to enhance
characteristics of the individuals, the trainings should also pay
attention to how mental health topics could be addressed or which
health offer is useful with the respective insured. Additionally,
implementation strategies such as to “conduct ongoing training”
for both digital interventions as well as to “make training
dynamic” (e.g., by varying the methods of information delivery and
making the training interactive to accommodate different learning
styles) might strengthen “self-efficacy” as reported in the CFIR-
ERIC Matching Tool (73). To enhance “reflecting and evaluating”
implementation strategies such as to “develop and implement tools
for qualtiy monitoring” as well as to “develop and organize quality
monitoring systems” seem to be suitable (73).

For the field of depression prevention, the findings indicate that
there are synergies when IBIs and tele-based coachings are
implemented as technology-based interventions to complement on-
site services. We could identify and address different and common
barriers and facilitating factors, while also addressing different
preferences and conditions in implementation. Offering different
tele-based,
centrally managed by a call center that coordinates inventions from

services (individual, group, on-site, internet-based)
different service providers allows the end-user a lower access
threshold with maximum consideration of their needs and could
solve the scaling problems observed in research (eg., low uptakes)
(74), where so far usually only one intervention has been
implemented and considered. In addition, the findings indicate that
it is critical to include, besides end-users, key gatekeepers such as
health care workers and their experiences in providing consultations
on digital health services as well as implementers at the social
insurance company. Further stakeholders in the health care system
(e.g.. employees/psychologists of the extermal service providers,
political representatives, decision makers of the social insurance)
should also be considered, which is partly done in another study by
ImplementIT (31) and will be published elsewhere.

4.4, Limitations

Our results should be considered in light of the following
limitations. First, a smaller sample size among employees than
expected could be reached for participation. While 365 employees
involved in the consultation process were trained, only 93 of them
chose to participate in the study. Furthermore, selection bias may
have occurred in that the participants were likely to be more open
and motivated to the implementation of digital interventions
(selection bias), and positive responses to satisfy the study team
(response bias) may occurred as well, which could have resulted in a
more positive assessment of service implementation than would
have been the case with a representative sample of employees.
Second, as no questionnaire exists that covers all CFIR constructs, a
mixture of different questionnaires/items with various scales has
been used in the study. Therefore, some of the scales had to be
transformed during the evaluation in order to be able to present the
results uniformly. Third, barriers and facilitating factors were
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captured generally and not formulated specifically with respect to
each CFIR construct, which would have resulted in a larger output
for all CFIR dimensions. However, this can also lead to participants
responding more openly and less constrained by predetermined
deductive-formulated questions. This can be an advantage because
more facets outside fixed constructs are raised. Forth, it is undear
what impact the different assessment time points in the respective
rollout areas with different characteristics (e.g. regional conditions,
team structures, stage of implementation) might have. Fifth, the
qualitative results refer to individual responses from employees and
cannot be generalized due to the explorative approach.

4.5. Conclusion

Our findings contribute to an understanding of the facilitating
in the of digital
interventions for depression prevention among farmers from the

and hindering factors implementation
perspective of health care workers and are part of a complex
implementation study design (ImplementIT) (31). The study
presents that the use of various mixed-methods for data collection
including groups,
reporting data contribute a comprehensive understanding of the

surveys, open-ended questions, focus and
implementation process. While both offerings (guided IBIs,
personalized tele-based coaching) are widely accepted by health
care workers, the results also point to some barriers and contribute
to deriving recommendations for further implementation. For
example, to improve access to lmowledge and information, as well
as beliefs about digital prevention services, implementation
strategies focusing on educational meetings for employees and
distribution of educational materials tailored to the occupational

group within the SVLFG might be helpful.
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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 QALY 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 Kahlke 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%
Cl: €-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 DHlIs 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 RCTys), a negative ROl was reported, on average, for
face-to-face interventions (ROl =-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 a
= 0.79 - 0.85; construct correlations r = 0.64 - 0.76) compared to the validation
results of the English version (Cronbach’s a = 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
gualitative 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
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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 DHls 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 DHls.
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). Muioz (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 (Al) 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 Al 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 Al
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 Sundstrom 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
DHiIs 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 DHls 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 NoOMAD
guestionnaire 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
fir 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,
DHaIs 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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