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S U M M A RY

Major depressive disorder (MDD) is a common psychological disor-
der associated with a high individual and societal burden, increased
mortality, and immense healthcare costs. Although evidence-based
treatments exist, structural barriers (e.g. limited service providers, long
waiting times) and attitudinal barriers (e.g. perceived stigma, prefer-
ence to solve one’s problems alone) limit their use and effectiveness,
and they cannot counter all depression burden.

Preventive measures are highly warranted, and interventions tar-
geting individuals with elevated symptoms of depression who do not
meet all criteria for MDD (i.e. subthreshold depression) have shown
promising effects in reducing depressive symptoms and preventing
or at least delaying the onset of MDD. With the rise of modern tech-
nology in every aspect of modern life, new possibilities for preventive
interventions have emerged.

Digital mental health interventions (DMHIs) have the potential
to improve mental healthcare accessibility by overcoming structural
and attitudinal barriers to mental healthcare use. They can in most
cases be used independently of time and location, eliminate the need
for travel, and can be more anonymous and scalable. Additionally,
DMHIs can be more easily tailored to individual needs and risk
profiles, and be adapted to different language and cultural contexts.

Nevertheless, several challenges remain in general healthcare
and arise with new technology. Implementing new interventions re-
mains slow, and uptake and use in routine care are low. Skepticism
about effectiveness, privacy, and security persists in clinicians and
users. From a research perspective, not enough is known about which
individuals will most likely benefit from DMHIs and what factors
predict intervention outcomes, which limits the potential of DMHIs in
reducing depression burden.

This dissertation aims to demonstrate the opportunities of DMHIs
by focusing on personalized telephone coaching and web-based inter-
ventions and addressing some of the challenges still faced by DMHIs.
To showcase the opportunities, in Articles 1 – 3, I report on the ran-
domized controlled trial (TEC-A) that evaluates the effectiveness of
personalized telephone coaching in farmer and related professions.
The personalized telephone coaching could effectively reduce de-
pressive symptom severity and improved secondary mental health
outcomes such as stress, anxiety, and quality of life. However, the gen-
eralizability of the effectiveness of telephone coaching is limited by the
high degree of personalization and the restriction to one occupational
group.
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To support implementation and address the challenge of low
uptake, aspects that might influence acceptance of and satisfaction
with personalized telephone coaching were investigated in Article
4. Recommendations for further implementation were derived from
qualitative content analysis of 20 transcribed interviews with partici-
pants who completed their coaching. These included preserving the
logistical simplicity, the high degree of personalization and flexibility,
as well as expanding personalization by giving more choices of media
and training coaches in occupation-specific topics.

The other challenges addressed in this dissertation, namely un-
known predictors of treatment outcomes and differential treatment
effects, were investigated in more standardized web-based interven-
tions, which offer unique opportunities to study these aspects. In
Article 5, the role of outcome expectancy as a potential predictor of
treatment outcome is explored. Outcome expectancy is an established
common factor in classic psychotherapy which supports treatment
effectiveness, but less is known about how it transfers to prevention or
online contexts. Results hint at a possible delayed effect on outcome
in individuals with higher outcome expectancy using a web-based
intervention for depression prevention. Since more methodologically
sound studies are needed in the new context before building on it to
enhance the effectiveness of DMHIs, a research agenda for exploring
outcome expectancy in web-based prevention is presented.

Finally, in Article 6, I aimed to establish potential differential
effects of the emerging paradigm of indirect prevention and treatment
of depression. In an indirect approach, a common, less stigmatized
problem like sleep is addressed, and by improving this can affect
depression. In an individual participant data meta-analysis of four
web-based sleep intervention trials, the indirect approach was shown
to reliably reduce depressive symptoms. Multivariable moderation
analysis revealed that from a wide range of sociodemographic, clini-
cal and work-related variables, only depressive symptom severity at
baseline showed to moderate the treatment effect.

Overall, all studies support the idea of using DMHIs for reducing
depressive symptom severity. However, no effects on MDD onset were
observed across studies, most likely due reduced sample sizes and
statistical power. Methodological implications for prevention research
as well as future directions for the field are discussed in the last part
of this dissertation.
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Part I

B A C K G R O U N D



1
I N T R O D U C T I O N

Melancholia, nowadays better known as depression, is a broad term to
describe a mental health condition of lowered mood that has been
known to humankind since ancient times [1]. Over time our under-
standing of the condition has changed and developed from a theorized
“unevenness of bodily fluids” to a more scientific bio-psycho-social
model of mental health [2]. However, even in our digital age of rapid
information exchange, smartphones and artificial intelligence, we still
have not fully understood this condition comprehensively or found the
best way how to treat it [3]. Major depressive disorder (MDD) is formally
defined in the current Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) as showing either depressed mood or loss of inter-
est for most of the days over two weeks and at least four additional
symptoms such as changes in weight, sleep, activity level and cogni-
tive processes. The symptoms have to cause distress or impairment
in functioning and cannot better be explained by other conditions in
order to present a Major depressive episode (MDE) [4].

As a psychological disorder, MDD is associated with high in-
dividual [5, 6] and societal burden [7, 8], increased mortality [9, 10]
and immense health care cost [11, 12]. In terms of years lost to dis-
ability, depression is the largest single-disease contributor worldwide,
accounting for approximately 7.5% of all years lost to disability [13].
Lifetime prevalence ranges from 6.1% (Japan) to 21.0% (France) in high-
income countries with a prevalence of 9.9% estimated for Germany
[14].

Evidence-based treatments for MDD are available in the form
of psychotherapy and pharmacology, however, in primary care only
half of MDD cases are recognized as such [15] and only an estimated
20% of individuals with MDD receive specialized mental health care
[14]. This is not solely due to structural barriers like limited health
care availability, because even in a hypothetical scenario of full cover-
age and compliance to evidence-based treatments, only one-third of
disease burden attributed to MDD could be averted [16]. Attitudinal
barriers like the preference to help onesself, perceived ineffective-
ness of treatment options and stigma of mental health problems and
help-seeking are especially important barriers for individuals with
mild-moderate problem severity [17]. Even with the observed improve-
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1.0 the opportunities 3

ments in treatment and availability in the last decades, prevalence
in the general population has not decreased [18]. In consequence,
preventive measures are warranted to face this global mental health
challenge [19].

Preventive approaches can be distinguished by their main target
group. Universal prevention targets the whole population, regardless
of individual characteristics. Selective prevention, on the other hand,
targets individuals with known risk factors (e.g. based on personal
history, occupation or social group) while interventions for indicated
selection target individuals with elevated symptom levels [20]. Indi-
viduals with elevated symptoms of depression who do not fulfill all
criteria for MDD are considered cases of subthreshold depression [21].
Even though subthreshold depression is associated with fewer symp-
toms than MDD, the condition is also accompanied with poorer quality
of life [21, 22], increased mortality [23, 9], high economic costs [24] and
health care services use [25] as well as a high risk of developing a full
MDE [26, 27]. Psychological interventions for the indicated prevention
of depression have been shown to reduce depressive symptom levels
in subthreshold depressed individuals (g = 0.35 [95%–CI: 0.23, 0.47])
[28]. Further, they can prevent (or at least delay) onset of depression
with a reduced risk of MDD onset by 19% (Risk Ratio = 0.81 [95%–CI:
0.72, 0.91]) [29] and selected and indicated psychological interventions
are likely to be cost-effective in comparison to treatment-as-usual
(TAU) [30].

1.1 the opportunities for digital mental health inter-
ventions in the prevention of depression

As our understanding and treatment of depressive symptoms changed
over time, so did the technology available to us. With the rise of tech-
nology and the progress of digitalization, new options for treatment
and prevention of depression emerged ranging from call-in radio
shows with psychological counsellors in the 1980’s [31] to just-in-time
adaptive intervention on a smartphone based on personal risk fac-
tors emerging today [32]. Over time, the field of remotely delivered
(psychological) interventions developed and the term digital health can
be employed to describe the “use of information and communications
technologies to improve human health, healthcare services, and wellness for
individuals and across populations” [33, p.1].

Zooming in on the interventions that are expected to lead to this
improvement on an individual level, all digital health interventions
have in common that they connect potential users and health care
services remotely – over a distance. In terms of mental health inter-
ventions, digital solutions might be a valuable addition to existing
care, due to their opportunities in of overcoming at least some of the
structural and attitudinal barriers to mental health care use.



4 introduction

In terms of structural barriers, digital interventions can most
often be used independent of time and location and eliminate the
need to travel which makes them more accessible and flexible than
conventional in-person health care. Where no or only few resources
from health care professionals are needed, digital interventions have
the potential to be extremely scalable at low cost [34, 35]. Muñoz et al.
[34] suggest a classification of four types of preventive interventions
taking into account human resources needed for delivery. Type 1 and
Type 2 interventions describe face-to-face interventions with Type 2

being enhanced by technological means. Type 3 (guided) and Type
4 (unguided) interventions on the other hand are considered pure
self-help. The authors describe the latter Type 4 interventions as “non-
consumable” interventions because availability and scalability of the
intervention is not dependent on the amount of human resources
available.

Presumably even more important, digital interventions might
be able to overcome attitudinal barriers to health care use as well [17].
Digital interventions focusing on (guided) self-help might be more
acceptable to individuals who want to help themselves instead of
asking others for help. They often can be used more discretely and
anonymously, avoiding potential stigmatization or discrimination [36].

Digital interventions also offer new ways for tailoring interven-
tion to individual needs and risk profiles [37, 38], for example by
adapting the intervention content or by using technology to derive
physiological measurements to better understand and monitor the
course of disease and treatment [39]. They can also be more easily
adapted to serve different language and cultural contexts [40, 41, 42].

Notably, digital interventions can use a wide variety of differ-
ent technologies as well as intervening approaches, resulting in a
huge variety of possible interventions, employing those advantages to
varying extent. This opens up possibilities to serve individuals with
different needs (e.g. accounting for visual or hearing impairments)
and prerequisites (e.g. internet access, living situation). At the same
time, this heterogeneity also highlights the need for clear definitions
and descriptions of those interventions in order to allow comparison
and distinction.

De Witte et al. [43] recently developed two taxonomies to de-
scribe interventions based on systematic reviews in the field. The
first taxonomy encompasses the types of intervention: preventive,
measuring, supportive, behavioral, gamified, and psychotherapeutic
interventions as well as skills training. The second taxonomy specifies
the technology used which can either be a replacement for conven-
tional delivery (synchronous or asynchronous), a standalone program
(for the computer, smartphone or with mixed technology) or emerging
technologies adding new aspects (including extended reality, social
media, wearables and others).
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In this work, I focus on two technologies to deliver psychological
interventions to individuals with (subthreshold) depressive symptoms:
the telephone for coaching and the computer for standalone web-
based interventions. Therefore, I will use the term “digital mental health
intervention” (DMHI) for any remotely delivered intervention and
name the delivery medium and intervention characteristics where
necessary for the context.

1.1.1 Telephone coaching

Traditionally established as an in-person intervention, telephone coach-
ing, according to the taxonomies described above, can be considered a
synchronous DMHI which is “conventional, but digital” and can be
used in different intervention settings including additional support to
other interventions or as a standalone preventive, behavioral or psy-
chotherapeutic intervention. Psychological coaching — in distinction
to sports or executive coaching — can be defined as

“a conversational process of facilitating positive development and
change towards optimal functioning, well-being and increased performance
in the work and personal life domains, in the absence of clinically significant
mental health issues, through the application of a wide range of psychological
theories and principles.” [44, p.8].
Health coaching in particular has been defined as

“a patient-centered approach wherein patients at least partially deter-
mine their goals, use self-discovery or active learning processes together with
content education to work toward their goals, and self-monitor behaviors to
increase accountability, all within the context of an interpersonal relationship
with a coach. The coach is a healthcare professional trained in behavior change
theory, motivational strategies, and communication techniques, which are
used to assist patients to develop intrinsic motivation and obtain skills to
create sustainable change for improved health and well-being” [45, p.52]

Neither coach nor coaching are regulated terms or qualifications.
The qualification of the coach (i.e. coaches have to be health care
professional trained to support behavior change) is often considered
a crucial distinction from life coaching, which can also include non-
health related topics or general well-being. In terms of depression
prevention, a coaching could encompass aspects of both life and
health coaching, since individuals in indicated prevention are not yet
considered ill, but their goals might mostly be health related. These
coaches therefore should be especially trained to support individuals
with mental health problems and uphold high standards for ethics
and safety. However, given the undefined nature of the labels coach &
coaching, no unified requirements for qualification exist and conduct
can vary greatly from standardized procedures to more commonly
free-flowing sessions [45, 46].
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Anthony Grant, a pioneer in evidence-based coaching, together
with Robert Green, an accredited psychotherapist, strictly distin-
guished coaching from counselling and therapy as aiming at non-
clinical psychopathology [46], even though some of the aforemen-
tioned definitions use the word "patient". In addition, coaching is
assumed to be more focused on attainment of individual, client-
determined goals and personal development while clinical approaches
focus on restoring function and relieving distress [46]. Therefore, the
aim of the coaching as well as the process and methods to reach it vary
greatly across coaching offers. Depending on the coaches’ qualification
and because of the often highly individualized nature of the interven-
tions, it can sometimes be difficult to distinguish health coaching from
therapeutic interventions and to synthesize the evidence for coaching
[45, 47, 48].

While telephone coaching is well established in the support of
(chronic) somatic conditions including diabetes, hypertension, cancer
and cardiovascular problems [49, 50, 51, 52, 53], research on (stan-
dalone) telephone coaching for mental health remains scarce. General-
izability of its efficacy is not yet possible due to the high heterogeneity
in interventions, differing specific populations and suboptimal study
quality (concerning e.g. small samples, high dropout, per-protocol
analysis). In a work context, a telephone coaching by professional
counsellors, which included care coordination, cognitive behavioral
therapy (CBT) via telephone in combination with a workbook and
workplace coaching showed to be effective in reducing depressive
symptoms after four months (dbetween = 0.60 [95%–CI: 0.39, 0.80]) when
compared to treatment-as-usual (TAU) for individuals with MDD [54].
In privately insured individuals with MDD, health coaching deliv-
ered by the insurance company’s health professionals significantly
reduced depression scores compared to TAU (dbetween = 0.45 [95%–
CI: 0.14, 0.75]. Coaching consisted of motivational interviewing and
psychoeducation and aimed to strengthen self-help abilities in partici-
pants [55]. Van Mierlo et al. [56] report that for informal caregivers,
telephone coaching in addition to a supportive respite care signifi-
cantly reduced mental health problems (General Health Questionaire,
dbetween = 0.26 [95%–CI: -0.54, -1.06]) when compared to a respite care
alone. However, there was no difference in mental health between care
givers receiving only telephone coaching and those having only respite
care. One identified study investigated solely healthcare cost from
an insurance perspective and reported significantly reduced overall
and in-patient costs after 12-months of telephone-coaching aiming to
increase self-help in MDD patients [57].

Literature on more manualized psychotherapy via telephone
(almost exclusively CBT) is richer and indicates their efficacy in sub-
threshold depressed workers after 4 months (g = 0.69 [95%–CI: 0.32,
1.05]) [58]. In a systematic review, Coughtrey et al. [59] summarize the
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efficacy for telephone therapy for depression with effect sizes between
Cohen’s d of 0.25 – 1.98 (median: 0.58). The most recent meta-analysis
included four RCTs comparing telephone psychotherapy to TAU or
no treatment for depression revealed pooled effects for of g = -0.85

[95%–CI: -1.56, -0.15] and showed comparable efficacy when pooling
effects from six trials comparing telephone therapy to active controls
(in-person therapy, medication and self-help; g = -0.18 [95%–CI: -0.45,
0.09]) [60]. Further studies also suggest that telephone interventions
might have at least similar [60] if not higher adherence than face-to-
face interventions [61, 62] and a comparable quality in therapeutic
interactions [63].

Taken together, telephone coaching can be considered a promis-
ing approach in the prevention of depression, which will be further
investigated in Article 1 – 3 of this dissertation. In the world of DMHIs,
telephone interventions offers a location independent and more flexi-
ble intervention while leveraging the interpersonal relation and sup-
port from a personal coach. It might also be one of the most acceptable
interventions to primary care patients [64]. Yet, they do not offer the
same scalability or anonymity as for example unguided web-based
interventions due to the high reliance on health care workers’ capacity.

1.1.2 Web-based interventions

With the continuing spread of internet access into the everyday life
of many people since the 1990s, completely new options for digital
interventions emerged. With the therapeutics methods from (CBT) face-
to-face interventions and experiences from bibliotherapy, “standalone
programs” delivered over the internet were able to emerge [65]. Web-
based intervention are often described using the definition by Barak
et al., stating:

A web-based intervention is a primarily self-guided intervention pro-
gram that is executed by means of a prescriptive online program operated
through a website and used by consumers seeking health- and mental-health
related assistance. The intervention program itself attempts to create positive
change and or improve/enhance knowledge, awareness, and understanding via
the provision of sound health-related material and use of interactive web-based
components [66, p.5]

Barak et al. further distinguishes between educational and thera-
peutic interventions, online counselling and further online activities
with the same goal. In the current work, I will focus on both self-help
web-based therapeutic interventions and human supported web-based
therapeutic interventions. When the intervention is human supported
(i.e. guided), contact with the coach can be asynchronous (e-mail,
messaging system) or synchronous (via chat, phone or video call).

Evidence for web-based interventions for depression is good,
with them being recommended in the 2022 German national treatment
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guidelines for mild cases of depression when embedded in a therapy
context [67]. The NICE guidelines (by the National Institute for Health
and Care Excellence in the UK) recommend web-based CBT programs
as first-line treatment for subthreshold and mild depressive cases [68].
Meta-analyses consistently show significant symptom reduction in
individuals with mild-moderate symptoms of depression or diagnosed
MDD in comparison to different control condition (predominantly
waiting list, but also TAU, attention control or active interventions)
[69, 70, 71]. Evidence suggests that guided interventions yielded larger
effects than unguided ones [70, 72]. Guided interventions are likely to
be cost-effective, while cost-effectiveness for unguided and preventive
intervention is still insufficiently evaluated [35].

In individuals with subthreshold depression, web-based in-
terventions have likewise been shown effective in reducing depres-
sive symptom [73]. A recent individual participant data (IPD) meta-
analysis in this population summarized data from seven individual
trials from Germany, the Netherlands and Japan [74]. The authors
reported an average effect for symptom reduction of Hedges’ g = 0.39

[95%–CI: 0.25, 0.53] at post-intervention assessment, g = 0.30 [95%–CI:
0.15, 0.45)] after 3 – 6 months and g = 0.27 [95%–CI: 0.07, 0.47] at 12

months. Three of the included studies also assessed depression onset
and Reins et al. [74] identified a reduced risk for depression onset
in the group receiving web-based intervention compared to TAU or
online psychoeducation equivalent to a Hazard Ratio (HR) of 0.72

[95%–CI: 0.58, 0.89]) over a 12-month period.
One of the most pronounced advantages of web-based inter-

ventions as DMHIs for depression prevention is the autonomy and
flexibility given to the users in terms of location, time and, in most
cases, anonymity. At the same time, the reduced time needed by
health care professionals carries great potential for scalability. So far,
the human contact included in the intervention might be the biggest
distinction of the two delivery formats addressed here — the telephone
and the web-based training. Telephone coaching is still very close to
face-to-face delivery and highly depends on “consumable” coach time
and the improved flexibility and ease of use is more prevalent for the
client than for the coach. Web-based interventions allow for similar or
greater flexibility for the client but also the coaches need much less
time per client. This is important to consider because human contact
is one of the most crucial points when it comes to the acceptability
of digital interventions in clinicians and users [64, 75, 76] and can
influence the efficacy [77]. These key differences in characteristics of
the intervention and the degree and the role of human support in each
interventions will be considered throughout this dissertation.
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1.2 the challenges for digital mental health interven-
tions in the prevention on depression

The opportunities outlined in the last section indicate the enormous
potential of DMHIs to reduce depression burden by delivering easily
accessible, evidence-based, effective health interventions to a broad
and diverse audience at relatively low cost. However, despite their
existence for over two decades now [65] and the general progress in
mental health interventions, no detectable difference was made in de-
pression burden [18] at last partly due to several new challenges which
became apparent with the increase of digitalization in healthcare.

The access to communication media cannot be considered a
huge limitation, even though this can be the case in some regions
and populations [78]. In Germany, where all research for this dis-
sertation was conducted, 99.9% of households have a telephone [79]
and 91.0% have internet access [80] in 2022. In the population aged
16 – 74, 94.5% are considered internet users, with use being lower
in less educated and older groups [80]. However, implementation of
health interventions that make use of these technologies in routine
care varies highly between European countries and health care sys-
tems [36] and is generally considered to be slow [81]. Granja et al. [82]
conducted a systematic review on 221 studies investigating various
implemented digital health interventions across different health care
fields and aimed to synthesize known factors for success and failure
of implementation from perspectives of patients, health care providers
and health systems (e.g. management staff, national health plans).
They found that success was most commonly characteristic by patient
empowerment and improved self-management (patients), improved
health care quality (health care providers) and by policies governing
costs (health care system representatives). Failures on the other hand
were most often associated with privacy concerns (patients), disrup-
tions in the established workflow (health care providers) and costs
during implementation (health care system representatives).

Similar aspects were reported in relation to DMHI for depression.
In a systematic review on 48 studies focusing on video-counselling
as well as stand alone web-based programs, Vis et al. [83] identi-
fied several barriers and facilitators for implementation. Reviewed
studies including again views of users, providers, organizations and
health care systems and summarized 1) acceptance by patients and
professionals, 2) the therapeutic interactions in the DMHIs and 3) the
technological prerequisites and compatibilities with other aspects of
health care as the three most often reported determinants for success-
ful implementation.

However, even in implemented and routinely available in-person
prevention offers, uptake might be as low as under 1% of targeted
individuals with subthreshold depression [84]. Similarly, in the online
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context, study-advertisement for a preventive online intervention em-
ploying ads on Google keyword searches yielded a similar response
(i.e. study inclusion) [85]. This might be a crucial point to consider
in DMHIs, since an observed low acceptability [76] of especially un-
guided DMHIs might exacerbate the problem of low uptake. However,
attitudes towards DMHI intervention might be more positive when
used for milder cases of depression or prevention [86, 75] and can
improve with experience [75].

Closely relate to low uptake is the topic of intervention dropout,
which is sometimes also considered a measure of acceptability. Even
though no differences in efficacy between individual or group therapy
with telephone-delivered therapy and guided self-help were observed
in a recent network-meta-analysis of CBT as treatment for MDD [87],
acceptability (defined as intervention dropout) was lower in self-help
interventions comapred to individual or group CBT. In the same study,
unguided self-help was more efficacious than a waiting list control
group but was associated with higher dropout in the intervention than
the waiting list.

Soley improving adherence to evidence-based interventions,
would, however, not be enough to harvest the merits of DMHIs. Fact is
that not every individual profits in the same way from an intervention
that has been shown effective on a population level. Looking again at
the study from Reins et al. [74], merely 40% of users of a web-based
intervention showed a reliable change in their subthreshold depres-
sion symptoms at post and first follow-up. Two main approaches can
be followed to address this conundrum: making interventions more
effective and/or matching participants and interventions better.

When delivering psychological interventions via digital technolo-
gies it combines the questions of via which mechanisms psychological
interventions lead to change in (depressive) symptomology [88, 89]
and if mechanisms specific to the delivery medium might have an
influence on the intervention’s outcome. Common factors are hypoth-
esized to have a positive effect regardless of the specific intervention
(e.g. format, psychological tradition) in psychotherapy and include
the patient’s experience of support, their learning and change in ac-
tion [90]. These might be to some extended transferrable to the digital
sphere, however not all factors might be offered to the same extent (e.g.
relationship to therapist, feedback). On the other hand, there might
be characteristics specific to DMHIs (e.g. almost constant availability,
tailoring) that contribute to their effectiveness and that can predict
treatment outcome early on. Both factors need to be considered when
trying to optimize the effectiveness of DMHIs [91, 92].

Besides the intervention’s characteristics there are also user’s
characteristics that influence the course of a psychological disorder
like depression as well as individual reaction to treatment. Personalized
medicine aims to move away from a “one-size-fits-all” approach to-
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wards individual treatment plans and interventions based on personal
risk factors [93, 94]. Likewise, personalized prevention could help
improve the effectiveness of preventive interventions by targeting the
individuals with the highest risk of developing a disorder, based on
personal risk indicators or the combination of such [95]. In in-person
indicated depression prevention in youth, even the broad distinction
between “cognitive” and “intrapersonal” risk factors and the match or
no-match which a intervention focusing either on cognitive or interper-
sonal factors, revealed favorable results when adolescents received an
intervention matching their risk profile [96, 97]. DMHIs can potentially
support this by new ways of assessing risk profiles or by automatically
adapting intervention content to individual needs. In order to realize
this, more research is needed to identify who profits most from which
kind of intervention (component) and especially more standardized,
modular web-based interventions offer new possibilities to do so [92].

For the prevention of depression we can consequently summa-
rize that in order to increase the impact of digital prevention interven-
tions on overall depression burden, it is important to first establish
robust evidence for the (long-term) effectiveness of preventive inter-
ventions using different digital solutions in order to profit from their
differnt characteristics and possibilities. Second, these evidence-based
interventions need to be sustainably implemented and actually used
in routine care by the targeted group. Therefore more research is
needed that support implementation efforts and intervention uptake.
To enhance the impact of DMHIs on depression burden it is then –
third – important to identify which individual is most likely to profit
most from which intervention in order to achive the best outcome
and not waste participants’ and health care resources in ineffective
interventions, and – fourth –, to gain more understanding of how
treatment effects can be predicted and enhanced while minimizing
potential negative effects.

1.3 outline of this work

The aim of this work is therfore two-fold: First, I want to showcase the
opportunities provided by DMHIs by reporting on a trial evaluating a
personalized telephone coaching and add to the existing evidence for
DMHIs in the prevention on the depression. Second, I want to address
the three aforementioned problems currently faced by DMHIs, which
have not yet been studied a lot in a depression prevention context, in
the personalized telephone coaching as well as in more standardized
web-based interventions.

The first study (Article 1 – 3) is a randomized controlled trial
or RCT (TEC-A, Tele-based Coaching for Agriculturists) evaluating
the effectiveness of personalized telephone coaching in reducing de-
pressive symptoms and onset of depression as part of the nation-wide
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implementation project “With us in balance” [98] by the German So-
cial Insurance Company for Agriculture, Forestry and Horticulture
(SVLFG). Farmers and related professions are considered an at-risk
occupational group for depression and suicide [99]. They combine a
multitude of risk factors for mental health problems (including finan-
cial worries, weather uncertainty, long working hours, role conflicts)
with often living in rural areas with limited health care options [99].
Additionally, they are supposed to have high stigma against psycho-
logical topics and low help seeking behavior for health complains [100,
101]. Therefore, the telephone seems to give a chance to deliver a pre-
ventive intervention to this at-risk group, since it eliminates travelling
and can be used more flexibly and discretely as on-site services while
allowing easy adaptation to the occupation’s specific needs. To the
best of my knowledge, there is currently no other research published
on the long-term effectiveness of a personalized telephone coaching
in the prevention of depression.

Moving on to the challenges, in the second study — again as
part of the model project “With us in balance” — I aim to identify
aspects that possible could support the implementation of the person-
alized telephone coaching and its uptake in routine care. The focus
is on aspects of the intervention that influence the acceptance of the
intervention as well as the participants’ satisfaction with it (Article 4)
and which could be use to inform further implemention activities.

The last two studies build on previous research on web-based
interventions and aim to enhance the current knowledge on predictors
of treatment outcomes and differential treatment effects, which are
easier to study in more standardized interventions. In the third study
(Article 5), I use data from two depression prevention trials evaluating
a web-based intervention to examine the role of outcome expectancy
as possible predictor of treatment outcome that could potentially be
enhanced pre-treatment.

As highlighted above, average efficacy in RCTs does not allow
deriving recommendations for individual treatment options. Therefore,
in the last study (Article 6), the differential efficacy of an emerging
prevention/treatment approach (i.e., indirect treatment, addressing
related but less stigmatized problems) is evaluated using secondary
depression data from four trials evaluating web-based interventions
for insomnia. Potential differences in treatment efficacy on depression
outcomes are evaluated across a wide range of sociodemographic,
clinical and work-related characteristics with the aim who identify
subgroups for which this approach is especially efficacious.

All pre-specified research questions are summarized in Table 1.1.
In the next chapter, the methodology used to address the individual
research questions is outlined and reasoned. The articles employing
the described methods and answering the research questions are pre-
sented in chapters 3 – 8. In the closing discussion part, the main
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contributions of the present research will be summarized and dis-
cussed in the light of what is needed to increase the impact of digital
preventive intervention on depression burden in the future.

Table 1.1: Summary of the research questions examinated in this dissertation

Showcasing the opportunities

Goal (Article) Research question

Ealuating the

effectiveness of

personalized

telephone coaching

(Article 1-3)

RQ1: Is personalized TC effective in reducing depressive symptom severity

compared to enhanced treatment as usual at post-treatment and follow-ups?

RQ2: Is personalized TC effective in preventing the onset of major depressive

episodes as compared to TAU+ at follow-up?

RQ3: Is personalized TC effective in reducing the severity of various mental

health outcomes (e.g., stress, anxiety, insomnia) compared to TAU+?

RQ4: What is the level of satisfaction with, adherence to and acceptance of

personalized TC?

RQ5: Are there reported negative effects associated with TC?

Addressing the challenges

Goal (Article) Research question

Supporting

implementation

and uptake

(Article 4)

RQ1: Which factors influence the acceptance of and satisfaction with a

personalized telephone coaching for farmers?

Identifying outcome

predictors in DMHIs

(Article 5)

RQ1: Are outcome expectations and depression symptom severity at post-treatment

and follow-up related?

RQ2: Are outcome expectations and time to depression onset within a 12-month

follow-up period related?

RQ3: Are outcome expectations and “close-to-symptom-free”-status at post

and follow-up related?

Exploring differential

treatment effects

(Article 6)

RQ1: What potential does an indirect treatment of depressive symptoms

through targeting insomnia with internet interventions have in terms of

symptom reduction, treatment response and MDD onset?

RQ2: Are treatment effects moderated by clinical, demographic or sleep

intervention-related characteristics?
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2
M E T H O D S

The research questions raised in the introductory section are in need of
different research methods. Article 1 – 3 operationalize a quantitative
RCT design to evaluate the effectiveness of an intervention, while
Article 4 uses a qualitative approach in the same target population in
order to identify new aspects of interest for implementation of said
intervention. The research questions in Article 5 & 6 on the other
hand rely on secondary analysis of pooled quantitative data, in order
to answer questions that are beyond a single RCT. In the following
section, the rationale for the main methods used in each study as well
as important reported characteristics and differences of the methods
used are outlined. For detailed information on preregistrations, analy-
sis models and individual instruments see the method sections in the
related articles in part II.

2.1 evaluating the effectiveness – articles 1 - 3

To answer the question whether a personalized telephone coaching
can effectively reduce mental health complaints, the first three arti-
cles describe the pragmatic randomized controlled trial TEC-A. The
trial aimed to evaluate the effectiveness of a personalized telephone
coaching for the prevention of depression in farmers and related pro-
fessions 6, 12 and 18 months after randomization. The intervention
group (n = 160) received personalized telephone coaching and was
compared to a control group (n = 154) receiving psychoeducational
information material on stress, depression and routine care options
once via e-mail. Main outcome in this trial was reduction of depressive
symptom severity at post-assessment 6 months after randomization
with a wide range of secondary outcomes including self-reported
depression onset, stress and quality of life. The study design and all
addressed outcomes are described in detail in Article 1 – the study
protocol.

2.1.1 Personalized telephone coaching

The personalized telephone coaching evaluated in the TEC-A trial was
conducted by the third-party-company IVPNetworks and evaluated

23



24 methods

by the study team of the University Erlangen-Nürnberg as part of
the nationwide prevention project “With us in balance” initiated by
the SVLFG. The whole project aims to implement evidence-based
telephone- and internet-based intervention for depression prevention
into routine care for farmers and related professions.

The telephone coaching was personalized in terms of overall
length of the coaching as well as duration and frequency of the coach-
ing sessions. Overall, 850 coaching minutes over 6 months were avail-
able for each participant with the option of prolonging the coaching by
up to 150 minutes over 3 months. The topics and problems addressed
in the coaching ware adapted to the individual participant’s needs.

Another means of personalization included the possibility to
expand the coaching by supporting participants to find (specialized)
on-site support services like socioeconomic or family counseling for
farmers or to switch to an onsite-coaching, if indicated.

No standardized treatment manuals were applied and coaching
methods could vary according to the coach’s background. Coaches
were psychologists with a diploma or master’s degree and with further
training in different psychological methods (e.g., cognitive behavioral,
systemic, hypnotherapeutic) with licensed psychotherapists available
for supervision.

A more comprehensive picture of this personalized intervention
can be drawn with numbers of actual intervention use, as described in
detail in Article 2. Participants in the TEC-A trial received on average
13 sessions (M = 13.43, SD = 6.02, range 1 – 32) over a time of 6 months
(M = 6.14, SD = 1.99, range: 0.36 – 11.11 months). Sessions lasted on
average 48 minutes (M = 48.57, SD = 14.69, range: 1 – 120) and took
place every two weeks (M = 14.09, SD = 5.87, range: 0 – 42 days) leading
to an average of 652 coaching minutes (M = 652.52, SD = 325.76, range:
50 – 1598 minutes). The wide range and standard deviations indicate
the timewise personalization. In total, 29/160 coaching trajectories
(18.2%) were prolonged and early termination (e.g. because of lack of
compliance, consent withdrawal) was reported in 17 cases (10.6%). In
47 cases (29.4%), further support was recommended or installed. No
switch to on-site coaching was documented by the coaches [Article 2].

Coaches (N = 34 coaches, 31/34, 91.2% female) were character-
ized by IVPNetworks as having a background in systemic counselling
(n = 18, 53.0%), cognitive behavioral methods (n = 11, 32.0%), hyp-
notherapy (n = 8, 24.0%), gestalt- or analytic therapy (n = 7, 20.5%)
and/or other coaching and counseling methods (n = 19, 55.9%). Semi-
structured interviews with 8 of the coaches (8/34, 23.5%) revealed
conjoint goalsetting and psychoeducation as main components for the
coaching. The coaching itself was generally described as a three-phase
intervention with an “introduction and alliance building-phase”, an
active “working phase” and a concluding “stabilizing-phase” [Article
2].



2.1 evaluating the effectiveness – articles 1 - 3 25

2.1.2 Randomized Controlled Trial

The study design followed a pragmatic RCT approach. Participants
(N = 314) were randomly assigned to either the personalized telephone
coaching or the enhanced treatment as usual (TAU+). The RCT design
is still widely considered the gold standard for evaluating the efficacy
of therapeutic interventions [1, 2, 3] (for critiques see [4, 5, 6]). The
random assignment of participants to either of the groups is supposed
to eliminate all systematic influence of known and unknown confound-
ing variables on the observed effect. Therefore observed differences
between groups in assessed outcomes can be attributed to the adminis-
tered intervention(s). Unsystematic effects, introduced by chance, can
be quantified and expressed by reporting confidence intervals around
observed estimates [2].

Pragmatic trials aim to evaluate the effectiveness of an inter-
vention under condition as close to routine care as possible while
following the strict methods of RTCs [7]. In the TEC-A trial this was
operationalized by evaluating the intervention in question as it was
conducted by the service provider without interference or control by
the evaluating study team. Furthermore, we did not exclude partic-
ipants based on depression symptoms at baseline, comorbidity and
medication use as this will not be the case in routine care. However,
the study enrolment process, randomization and assessments deviate
from routine care use and might affect characteristics of included
participants due to selection bias.

The Consolidated Standards of Reporting Trials (CONSORT)
[8, 9] and their extension for pragmatic trials [7] aim to improve the
conduct and reporting of RCTs. In accordance with these, the TEC-A
trial was approved by the ethics committee of the Universität Erlangen-
Nürnberg (No. 345_18 B), preregistered at the German Clinical Trial
Registry (DRKS00015655) and procedures, sample size, primary and
secondary outcomes were pre-specified in the study protocol Article
1. While treatment allocation was concealed at baseline assessment,
participants could not be blinded in regards to the intervention they
received, which is often the case in psychological intervention trials
[10].

2.1.3 Statistical analysis

Differences in means between intervention and control group in pri-
mary and continous secondary outcomes were analyzed using sep-
arate analyses of covariance (ANCOVA) which controlled for unsys-
tematic differences in baseline values. Analyses followed the intention-
to-treat principle (ITT) in multiple imputed data (see section 2.4),
meaning all participants included in the trial at baseline are consid-
ered in the analysis, regardless of adherence and treatment completion.
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Additionally, sensitivity analyses with study completer was conducted
to assess the rebustness of the results. A p < .05 was set as level of sta-
tistical significance. Since secondary outcomes were not confirmatory
by nature, no adjustment of alpha level was done.

2.1.3.1 Interpretation of effects

A statistically significant group difference alone is not sufficient to
determine if a result can also be considered relevant for clinical pur-
pose. Guidelines such as CONSORT [9] call for effect size estimates
as well as their confidence intervals as indicator of their precision to
be reported alongside significance levels. Estimates and indicators of
effectiveness as reported in the study are explained in the following
sections.

effect size cohen’s d For group comparisons, Cohen’s d is
often used as the effect size [11]. Cohen’s d describes the difference
between group means, divided by their pooled standard deviations.
The classic interpretation Cohen [12, 13] suggests an interpretation of
d = 0.2 as small, d = 0.5 as medium and d = 0.80 as large, respectively.
However, these values are not meant as a fixed ruling but should be
interpreted in the context of the study or intervention setting and the
relevant literature in the field. For a reduction in depressive symptoms,
Cuijpers et al. [14] argue for a value of d = 0.24 to mark the threshold
for a clinically significant change in MDD patients, based on the
participants’ rating of symptom improvement. In indicated prevention,
meta-analyses have found effect sizes of d = -0.35 [95%–CI: -0.23, -
0.47] for face-to-face interventions [15] and d = -0.39 [95%–CI: -0.25,
-0.53) for online interventions [16]. These findings gave guidance for
power calculation and effect interpretation in the trial.

reliable change index While Cohen’s d describes the mean
effect in the studied sample, the reliable change index (RCI) is based
on changes on individual level. The RCI indicates whether different ob-
served values of an outcome between baseline and later measurement
represent a true change in values instead of noise in the data. There-
fore, the RCI was proposed by Jacobson & Truax [17] as the observed
difference in an individual divided by standard error of meassurement
(usually based on the retest-reliability of the instrument). An RCI of
≥ 1.96 would then indicate a reliable improvement in an individual.
An RCI < 1.96 on the other hand marks a reliable deterioration in an
individuals as a possible negative effect of an intervention. Differences
between groups in numbers of participants with reliable improvement
or deterioration were evaluated using χ2-tests.

depression onset In the preventive context of this trial, depres-
sion onset and close-to-symptom-free status at post- and follow-up
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were of additional interest. True depression onset – i.e. fulfillment of
diagnostic criteria for MDD according to standardized classification
like the DSM-5 or ICD-11 (International Statistical Classification of
Diseases and Related Health Problems) - can only reliably be assessed
by means of a clinical interview conducted by trained professionals. In
the pragmatic TEC-A trial, this procedure was not reasonable because
diagnostic interviews are not routinely applied in routine care preven-
tion. Instead, a cut-off of ≥ 13 on the Quick Inventory of Depressive
Symptomatology (QIDS-SR16) was set to estimate a clinically relevant
level of depressive symptom severity indicating a MDD. The cut-off
was chosen based on the recommendations of Lamoureux et al. [18]
to yield the best balance of sensitivity and specificity. Additionally,
a not-yet validated version of the self-reported items of Composite
International Diagnosis Interview (CIDI) [19] was used to assessassess
presence of MDE in the past year.

For individuals without indication for clinically relevant de-
pression (QIDS-SR16 cut-off or CIDI questions) at baseline, group
differences in depression onset are analyzed using Poisson Regression,
using the time between baseline and date of follow-up assessment to
account for the time in which onset could have occurred. Incidence
rate ratios (IRR) are reported to describe differences in the rate of
new MDD/MDE cases between groups. An IRR < 1 indicates that
the incidence rate of MDD/MDE was lower in the intervention group
compared to the control, while an IRR > 1 on the other hand would
indicate that the incidence rate was higher in the intervention than
in the control group. If the groups do not differ in incidence rate, the
IRR would be 1.

For the subsample of individuals with potential MDD at baseline,
group differences in numbers of individuals with symptoms reduced
under this cut-off at post-treatment and follow-up and remission from
potential MDE at follow-up were analyzed using logistic regression.
Odds ratios (OR) are reported to compare the odds (i.e. the probability
of remission divided by the probability of non-remission) when the
treatment variable changes from control condition to treatment. An
OR > 1 indicate an increased occurrence of remissions in the interven-
tion compared to the control group. Likewise, an OR < 1 indicate a
decreased occurrence of remissions in the intervention compared to
the control group. Absence of group differences are indicated by an
OR of 1.

close-to symptom free status Especially in the context of
indicated prevention and increased symptom levels, a further measure
of intervention success can be the number of participants reaching
a close-to-symptom-free status after the intervention. In case of the
QIDS-SR16 this equals a score of < 6 [18]. Group differences were
analyzed using a χ2-test.
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number-needed-to-treat When dealing with effect descriptors
based on binary data (e.g. IRR, OR, counts), Number-Needed-to-Treat
(NNT) are reported for easier interpretation in practical applications
[20]. As the name suggests, NNT describes the number of individuals
that needs to receive the treatment under investigation instead of the
treatment in the control condition for one additional individual to
profit from it (e.g. one more individual that shows reliable improve-
ment). NTTs are presented as the inverted risk ratios of the counts
in intervention and treatment group with corresponding confidence
intervals [21]. In case the value of NNT is negative, it describes the
number of individuals that need to receive the treatment in order
for on additional person to experience negative effects; also called
Number-Needed-to-Harm (NNH).

2.2 creating new ideas to support implementation – ar-
ticle 4

A qualitative approach was used in Article 4 to answer the question
which factors influence acceptance of and satisfaction with the per-
sonalized telephone coaching formerly evaluated in the RCT. While
the RCT already measured overall satisfaction with the intervention
and engagement (i.e. session count and early termination) as a proxy
for acceptance, only a qualitative approach could uncover reasons
for the assessed acceptance and satisfaction. The study was therefore
exploratory in nature and meant to inform and enhance ongoing
implementation efforts [22].

Qualitative research has a long tradition and is an umbrella term
for diverse methodological approaches and ideologies [23, 24]. In this
part the reasoning for the chosen qualitative approach as well as the
general procedure is described. The individual steps of the specific
analyses are described in detail in Article 4. In addition, quality criteria
for qualitative studies are explained in relation to their realization in
the article.

2.2.1 Qualitative content analysis

Given that this study aimed to gain knowledge from the experience
made by telephone coaching participants, the study design followed
the phenomenological tradition by employing a content analysis focus-
ing on acceptance and satisfaction. Phenomenology is one of the “big
three” approaches in qualitative study designs with a distinct focus
on exploring lived experiences from individuals. This is in contrast
to Ethnography, which focuses on describing and understanding the
culture in an observed group and Grounded Theory, which aims to
create theories (about social phenomena) deriving from real world
observations [25].
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However, the sole term “content analysis” does not allow for a
precise definition of a study methodology either [26, 27]. Overarching,
qualitative content analysis refers to the process of “systematically
describing the meaning of qualitative material [. . . ] by classifying material
as instances of the categories of a coding frame” [26, p. 3]. It is therefore
an interpretive or hermeneutic approach instead of a pure description
[28].

The content analysis approach used in Article 4 was originally
proposed by Philipp Mayring [29, 30], who suggested using the term
“qualitatively orientated category-based content analysis” instead of “qual-
itative content analysis” in order to avoid a strict dichotomization,
especially when involving frequency analysis of identified categories.
His approach to content analysis is characterized by rigorous guidance
by a research question and the development of distinct categories in
relation to that research question. Finally, the process is highly sys-
tematic and rule based and can be described by step-by-step-analyses
models [30].

Depending on the research question and the material, differ-
ent methods can be used to develop the category system which is
the centerpiece of the content analysis. One important distinction is
whether these categories are defined following a deductive approach
(based in theoretic foundation), an inductive approach (derived from
the material) or a combination of both [27].

2.2.2 Theoretic foundation and interview guide

In accordance with the research question, the interview guide was
based on established models for acceptance and satisfaction. Each
component of the model was represented with at least one question
in the interview guide. The Unified Theory of Acceptance and Use
of Technology (UTAUT) was chosen for the acceptance of the digital
intervention [31]. It contains the elements performance expectancy, ef-
fort expectancy, social influence, facilitating conditions and behavioral
intention.

The Evaluation Model, chosen to reflect different areas of par-
ticipants experience, encompasses technical care quality, psychosocial
care quality, accessibility, spatial and technical equipment, treatment
outcome, continuity of care, financing and availability [32]. These as-
pects can also be classified into the dimensions of structure, process,
and outcome in Donadebian’s classic Quality of Care Model [33].

Additionally, the Discrepancy Theory [34] was applied by asking
participants to rate expectation fulfillment with regard to the coaching,
coach, and organization on a scale from 0% – 100% in order to reflect
the degree of satisfaction. All model components, their definitions and
example questions are presented in Article 4.
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2.2.3 Analysis

The analysis was conducted on 20 verbatim transcribed interviews
derived from telephone interviews with participants from the TEC-A
trial (Article 1 – 3, n = 17) and the implementation study (ImplementIT
[22], n = 3).

A deductive-inductive approach for structuring the content as
suggested by Schreier [27] (and criticized by Mayring [30]) in rela-
tion to the constructs in questions was applied. As a starting point,
the category system was deductively retrieved from the theoretical
components of acceptance and satisfaction named above. Because of
the overlap in the two constructs the theoretical components were –
where reasonable – combined and reworked in their definitions in
order to build the first broad dimensions. In the proceeding steps,
aspects that potentially influenced the participants’ evaluation to these
dimensions were identified, paraphrased and generalized to form
categories inductively under these dimensions. For each category a
code name, definition and anchor example was defined. The category
system was developed by a study team consisting of two psychology
students, a PhD candidate in psychology and a postdoctoral researcher
in the field of digital health in regular consensus meetings. For the
development up to 50% of the material (10 transcribed interviews) was
consecutively used. The category system was then applied to 100% of
the material (20 transcribed interviews) in the final round of coding
by two independent coders and the interrater agreement was calcu-
lated. Frequencies of the identified category, i.e. number of interviews
containing a code and total count of the code, are reported. Identified
themes were presented back to interviewees for validation purposes,
indicating agreement with the theme as “yes” or “no” ratings.

2.2.4 Quality criteria for qualitative studies

In the present study the aim was to consider both the classic quality
criteria (objectivity, reliability and validity) to the extent possible in
qualitative research as well as more specific criteria for qualitative
research [29], in study conduct, reporting and interpretation of the
research material.

2.2.4.1 General quality criteria

The major difference in considering the “classic” quality criteria for
qualitative research is that they cannot simply be expressed in numbers
like for example reliability measurements and associated values to
determine to which degree those criteria are met. Instead, the process
and decisions made during study conduct, analysis and interpretation
have to be described in detail and discussed in the article. To support
a comprehensive report of study conduct, the Consolidated Criteria
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for Reporting Qualitative Research (COREQ) [35] guided the reporting
of the study.

objectivity Objectivity, being the independence of results from
the person conducting the research, is less emphasized in qualitative
research due to the nature of the research approach [26]. Most often in
qualitative research — and also in the present study — researchers are
involved in the context of data collection (e.g. conducting interviews)
and the interpretative analyses of the material and it is therefore not
reasonable to assume complete objectivity. In order to counter this
dilemma, detailed descriptions of the circumstances of data collection
and analyses (e.g. gender and qualification of involved researcher,
relationship between researcher and participant) is necessary and
ensured by the specific quality criteria and guidelines like the COREQ
checklist.

interrater reliability A main criterion for reliability, even
though it could also be considered objectivity, is inter-rater agreement.
In the present case, two raters independently coded all material ac-
cording to the category system. Cohen’s κ was calculated according
to Brennan & Prediger [36] by dividing the relative observed rater-
agreement by the probability that agreement was by chance.

Coefficients, including Cohen’s κ and Krippendorff‘s α are thought
to be ideally ≥ 0.80 but coefficients of minimum ≥ 0.67 are deemed
acceptable for inter-rater agreement [37, 38].

consistency (split-half reliability) The category system
was developed aiming to reach theoretical saturation (i.e. no new
codes are derived from adding more material, see “saturation”) with
only parts (at most half) of the material and applying it to the total
volume of the material in the final coding. With this approach the
category system developed with half of the material could be “tested”
on the second half of the material.

validity First, well-established theories guided the data collection,
analysis and interpretation of the study, assuring that the constructs in
question were central to the process. The deductive-inductive approach
also assured that no parts of the constructs were left out without notice.
In addition, and more specific to qualitative research, results were
presented back to the participants for validation (see “communicative
validity”).

2.2.4.2 Quality criteria for qualitative studies

For the quality criteria taking into the account the qualitative study
design, we followed the recommendations from Mayring [39], who
suggests six key aspects that are coherent to the general approach
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we applied in this study. In addition to that, data saturation, as a
measure borrowed from Grounded Theory, is discussed [30]. Again,
these cannot be expressed in numbers but described and interpreted
within the context of the study.

rule based procedure The first aspect of the quality criteria
is a rule-based procedure that structures the process. Starting with
the preparation of the material, rules for the transcription (based on
recommendations by Dresing & Pehl [40], e.g. dealing with incompre-
hensible speech or pauses) ensured a good quality of material to be
analyzed. Coding rules (e.g., about length of coding; coding of parts
fitting multiple codes [29]) were developed alongside the category sys-
tem and ensured a more transparent and objective coding procedure
and allowed for better interrater reliability.

documented procedure Predefined and standardized steps,
that nevertheless need to be adapted to the individual research en-
deavor, is the most important feature that distinguishes a content
analysis from a mere summary. The steps for analyses were prede-
fined by following the general approach by Mayring [29] and were
documented and elaborated in all steps. Deviations from the planned
procedure and the reasons why those were necessary, were highlighted
and discussed in the manuscript.

proximity to research object The proximity to the research
object is a main advantage of qualitative research because it does not
rely (or even aims to avoid) a controlled research environment but
instead aims to assess the situation in the individual’s daily life. In this
study, this was easily achieved by conducting telephone interviews
which could very closely reassemble the telephone coaching situation
and the medium which was of special interest.

communicative validity The validation questionnaire men-
tioned before was sent out to all individuals participating in the
interviews. The results are discussed in the article by comparing the
numbers of interviews including a code with the number of partici-
pants agreeing with it in the validation questionnaire in order to assess
how well the identified themes reflected participants’s views.

triangulation Triangulation generally refers to a combination of
different methods and data sources to try to understand the researched
objective. This can be fulfilled by involving multiple different methods,
investigators, theories and data sources in the research project [41].

In the present study, method triangulation was achieved by
discussing the qualitative result in the light of the adjunctive RCT,
which also assessed intervention use (as a proxy for acceptance) and
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satisfaction as a global rating using a validated standard instrument
(adapted German version of the Client Satisfaction Questionnaire for
web-based interventions, CSQ-I [42]). Those measurements allowed
to compare overall acceptance and satisfaction between RCT and
interview results, however, only the qualitative research is able to give
insight on how these ratings might have emerged and which factors
contributed to it.

Investigator triangulation (i.e. including multiple individuals in
the observation and interpretation of the study) was a core characteris-
tic of the study from the beginning with always at least three individ-
uals involved in data collection, analysis and interpretation. However,
all individuals involved were female mental health researchers or
psychology students, which were mostly naïve to the everyday life of
the investigated farming community.

Theory triangulation was only applied for the construct of sat-
isfaction, which was guided by three different theories for patient
satisfaction (i.e. discrepancy theory [34], evaluation model [32] and
quality of care model [33]), which had to be adapted to the digital
context. Acceptance was based on solely one theory, but that one had
already proven itself in the context of DMHIs [43, 44].

Data source triangulation was not deemed applicable, because
the research question focused specifically on participants’ experience,
which is not reasonably assessed with other groups like the coaches
or insurance counsellors. These groups and their experiences with the
intervention are however considered in the implementation study [22,
45].

interpretation safeguards The quality criterion “interpre-
tation safeguard” describes the need to support interpretations and
conclusions that are derived from the qualitative analysis with con-
crete arguments based on the material. While the interpretation of an
effect size in quantitative settings, as described above, can be derived
from cut-off scores and conventions, in qualitative research these have
to be supported by the description of which part(s) fueled this inter-
pretation and the consideration of opposing findings, which is done
in the discussion part of the article.

saturation The concept of “data” or “theoretical” saturation is
derived from theoretical sampling in Grounded Theory research in
which it describes a criterion to determine if sufficient material has
been collected and analyzed in order to define a fully coherent cat-
egory [46, 47]. In other qualitative approaches a broader concept of
“saturation” sometimes is used in the discussion about generalizability
of the results and sample size justification [48, 49]. Content analyses
rarely claim that the derived results are generalizable to a broader
population. Nevertheless, concepts like “code” and “meaning” satura-
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tion can be used to describe the characteristics of the category system
[50, 51] and are reported and discussed in the article in order to evalu-
ate the comprehensiveness of the category system in relation to our
sample. Code saturation describes the point during the development
of the category system where no more new codes were derived from
additional material. Saturation of meaning on the other hand was em-
ployed to describe how well identified categories are founded in the
research material (i.e. how many interviews/paraphrases informed
the definition of a category) and can indicate if some identified aspects
might not be fully represented by the material.

2.3 learning from secondary data analysis – articles 5

and 6

Most research endeavors are planned and powered to answer one
specific research question. In RCTs, this usually means they are pow-
ered to detect differences between an intervention and control group
in relation to a primary outcome. The determined sample size how-
ever is usually not sufficient to answer additional questions such as
differentiating effects for different subgroups.

Individual participant data (IPD) meta-analyses can help over-
come this shortcoming by combining data from multiple trials and
are therefore gaining popularity in the field of health sciences and
personalized medicine in the recent decades [52, 53]. In comparison to
traditional meta-analyses, which synthesize research evidence based
on published, aggregated data, IPD meta-analyses have more flexibil-
ity and complexity in their analyses because they do not need to rely
on the original methods and reporting but can use all the individual
data of the trials while harmonizing the data and adjusting methodol-
ogy to best fit the new research question [54]. Most commonly, IPD
meta-analyses are used to examine differential treatment effect (mod-
eration analysis) or prognostic factors of a disease outcome (prediction
modeling).

In Article 5, an IPD-approach was used to pool datasets of two
very similar studies (PREV-DEP I & II [55, 56, 57, 58]) and investigated
the prognostic quality of outcome expectancy. We included 304 indi-
viduals with subthreshold depression who received the web-based
intervention (GET.ON Mood Enhancer) as part of the intervention group
in the RCTs. The predictive values of outcome expectancy was exam-
ined in relation to depressive symptoms, severity, close-to-symptom-
free status and in a subset (n = 102) also on time to MDD onset.
Exploratory moderation analyses were conducted to examine whether
the predictive effect varies across sociodemographic subgroups. This
should not be considered an IPD meta-analysis since no systematic
search for studies on the topic was conducted. However, we wanted to
use the statistical advantages the approach offers to consider the po-
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tential varaince between the studies besides their similarity in design
and conduct.

Article 6 embarked on a IPD meta-analysis of trials all investigat-
ing the same web-based intervention — GET.ON Recovery — focusing
on insomnia. Its main aim was to investigate the potential of the inter-
vention for indirect prevention and treatment of depression. Studies
were identified by the scientific advisor at GET.ON and by searching
the German Clinical Trail Register (DRKS) and IPD was obtained
from four of seven eligable trials. A total of 563 working adults were
included and group differences between the GET.ON Recovery web-
based intervention and waiting list control groups were examined
in depressive symptom severity as the primary outcome, next to
potential depressive onset, close-to-symptom-free-status, RCI and a
patient and clinician anchored metric for clinically relevant change
(see section 2.1.3.1). Additionally, multivariable moderation analysis
was carried out to investigate if effects differ across subgroups charac-
terized by sociodemographic, clinical, and work-related variables. The
article follows the Preferred Reporting Items for Systematic Review
and Meta-Analyses of Individual Participant Data (PRISMA-IPD) [59]
statement where applicable.

Since both studies had a very similar design, the core method-
ological aspects of the IPD analysis are presented combined in the
following section with differences in the study designs highlighted
where necessary.

2.3.1 Individual participant data meta-analysis

For IPD meta-analyses, two main different statistical approaches are
available, namely a one-stage and a two-stage approach. The two-
stage approach represents the workflow of a traditional meta-analytic
approach more closely, since analyses are first conducted in each in-
cluded trial separately and then pooled together in a second step. In
the one-step approach, trial data are pooled and analyzed simultane-
ously, taking the nested structure of the data into account by using
multi-level regression models, also called Generalized Linear Mixed
Model (GLMM) [60, 61]. Recent recommendations by Riley at al. [62]
recommend one-stage models for IPD analyses that contain studies
with small number of participants or events of interest (e.g. depression
onset) and was therefore used in Articles 5 & 6.

Besides the key advantage that combining data from multiple
studies increases the sample size and allows for better observation of
interaction effects and prognostic factors, further statistical advantages
are highlighted by Riley et al. (2020) [63]. Working with IPD allows for
more flexibility, as each component in the analysis including intercept,
treatment effects and interactions, can be individually specified to
account for underlying assumptions. These assumptions formulated



36 methods

within the model parameters are crucial to understand in order to de-
rive correct conclusions from the analysis and are therefore explained
in detail in the following paragraphs.

Model parameters can be assumed to be common, meaning they
are the same in each included trial, stratified allowing that they are
different in each trial without making assumptions about the under-
lying distributions or random implying that they are different in each
trial while assuming the same underlying distribution. This affects
the interpretation for example of a treatment effect of interest and
its usefulness for clinical practice. Even though common and ran-
dom effects both yield one estimate in the end, the common effect
describes the one single true effect for all trials, while the random ef-
fect describes the average effect across included studies with variance
between studies. When assuming the treatment effect to be stratified,
the treatment effect would be estimated individually for each study
and would fail to give one estimate for the effect of interest and would
limit the interpretability. However, stratification can be interesting for
intercepts or when including covariates because no assumptions about
the underling distribution(s) have to be made. This is important if one
is interested in the adjusted effect (i.e. one that would add additional
value to the prediction) of a newly proposed predictor such as out-
come expectancy in addition to already known predictor, which in the
example of predicing treatment effect were baseline severity, sex and
age (Article 5).

Since these assumptions made for the analyses in Article 5 and
Article 6 are crucial for the interpretation of the results, they were
pre-specified in the respective preregistrations on the Open Sience
Framework (OSF) [64, 65] and separate models were specified for
each hypothesis. The overall model fit was described with R2 and
is presented alongside all results. τ2 as a measure of variability in
the estimated true effect that is based on the heterogeneity between
studies was reported where between study differences were of interest
(Article 6) and not merely controlled for (Article 5).

2.3.1.1 Moderation analysis

Both articles embarked into moderation analyses, however with slightly
different aims. In Article 5 univariable moderation analyses were car-
ried out to examine whether the predictive power of expectancy differs
across sociodemographic groups while controlling for other potential
covariates in order to estimate the additional or adjusted effect of out-
come expectancy as a predictor. In Article 6 the aim was to investigate
differential treatment effects across a wide range of sociodemographic,
clinical and work-related variables using multivariable moderation
and univariable interactions were only examined to select potential
candidate moderators.
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univariable moderation For one-stage IPD analyses, Riley et
al. [66] highlight the need to be cautious about the amalgamation of
within- and across-trial information when estimating (treatment) effect
modifiers. The aim is to base estimates solely based on the within
trial information so that subgroup analyses or interaction effects are
not influenced by the distribution of participant characteristics of the
individual studies. A drastic example would be if a study containing
only female participants would still be used in estimating interactions
between sex and treatment effect even though the interaction could not
be observed within the individual study. To avoid this amalgamation,
Riley et al. [66] recommend to either a) stratify all parameters outside
of the interaction term or b) centering the covariates by their study-
specific mean and including the covariate mean in the model term.
The interpretation is then similar to single regression models, where
the interaction describes how a one-step increase in the moderator
effect the relation from the effect of interest (i.e. either the treatment
effect or the effect of the predictor of interest) to the outcome.

multivariable moderation Multivariable moderation aims to
incorporate more than one independent variable in the prediction
of an outcome and consider the relationship between the different
independent variables as well [67]. With the machine learning methods
of recursive partitioning or also named decision-tree methods as presented
by Fokkema et al. [68, 69] the idea of these rather complex analyses
can be presented in an easy to interpret, dichotomous tree, that can
help guiding decisions in clinical practice.

The general idea of algorithm-build decision trees is that in
every step first a splitting variable (out of all variables introduced as
potential partitioning variables) is identified based on the strongest
statistical test statistic (Bonferroni corrected p-value) describing the
association with the dependent variable. Then a cut-point for the
splitting variable is selected based on an optimization process. This
step is repeated until no more splitting variables can be identified
based on a pre-specified α-level [69]. The decision-tree ends in so
called terminal nodes that are characterized by specific, interpretable
values of the candidate predictors (e.g. females, over 25 years with at
least moderate stress levels). The effect in the individual subgroups
can then be tested by fitting the original model in the identified groups
to estimate precise effects.

Since not much is known about moderators in indirect preven-
tion and treatment of depression, a wide range of variables were
considered. However, adding a large amount of candidate predic-
tors diminishes the possibility to identify moderating effects, because
splitting variables are chosen based on Bonferroni corrected p-values.
Adding an abundance of candidate predictors would inflate the neces-
sary p-level to an unrealistic degree, making an informed pre-selection
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(“pre-pruning”) of candidate predictors necessary. Relying on statisti-
cal tests for variable selection, however, allows for a stopping criterion
for the splitting algorithm and thus allows to receive meaningful
groups. For the decision tree in Article 6 candidate predictors there-
fore were first selected based on potential relevance for depression
outcome (e.g. focus on sociodemographic variables instead of specific
insomnia subtypes) and then were chosen data-driven based on 1)
statistically significant univariable moderation analysis or 2) a vari-
able importance of > 0 in a random forest tree. In the later method
described by Garge et al. [70], 300 bootstrap samples were created and
a random forest tree was fit in each to determine how often candidate
variables were used as splitting variables in the tree. Variable impor-
tance was then classified using the permutation accuracy method
which ranks variables according to their relevance in predictive accu-
racy. Lower scores indicate that, averaged across trees, the variable is
less predictive compared to the other candidates.

Despite their easy interpretation, results from decision-trees
should be carefully interpreted and viewed as a primarily explorative
tool until external validation. Recursive partitioning has a tendency
to overfit the resulting model given that the same data is used for
training the algorithm and predicting the outcome [69]. This was
partly accounted for in the tree-model in Article 6 by reporting an
optimism-corrected R2 via a bootstrapping method [71, 72] and testing
the initial effects in the identified subgroups to consider the imputation
insecurity again which was not considered when fitting the tree in
aggregated data. However, external validation of the decision tree in a
new sample would be a better way to confirm results, but was beyond
the scope of this dissertation.

2.3.1.2 Pseudo-Bayesian approach

Both IPD analyses in this dissertation included a small number of
studies (k < 5) which were conducted in similar contexts and with
similar interventions. In such cases, it is difficult to correctly estimate
the assumed variance between studies because it might be improperly
estimated to be zero in the imputation and multi-level regression mod-
els. To avoid these singularity problems, a pseudo-Bayesian approach
was used to employ an approximate maximum a posteriori (MAP)
estimate instead of a frequentist maximum likelihood approach [73].
The priors assured that at least some heterogeneity was assumed be-
tween trials, as highly plausible based on the study designs, while
still remaining largely uninformative themselves. In dependence of
the model specifications in the studies either a weakly informative
Wishart prior (for a random intercept) or gamma prior (for stratified
intercepts) was applied to the covariance matrix. While this procedure
was necessary for the specification and convergence of the imputation
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and analyses models, it does not need to be specially considered when
interpreting the model parameters and results.

2.3.2 Outcomes & reported estimates

The focus of Article 5 was the predictive value of outcome expectancy
in explaining depressive outcomes after using a DMHI for insomnia.
The outcomes selected for these prediction models nevertheless were
similar again to the criteria used for treatment evaluation (compare
section 2.1.3.1), namely depressive symptom severity (this time mea-
sured with the Center for Epidemiological Studies Depression Scale
[CES-D] [74]), close-to-symptom-free status and MDD onset. Deviat-
ing from the method of self-reported MDD onset described before for
Articles 1 – 3, MDD onset in this sample was measured with more
objective diagnostic interviews and the time-to-onset could be estab-
lished, allowing to conduct a survival analysis. The level of statistical
significance was set to p < .05 and p-values were adjusted for multiple
testing using the Bonferroni-Holm method [75].

In Article 6 on the other hand the (differential) treatment effect
of insomnia interventions on depressive symptoms were in focus.
Therefore, outcomes were again very similar to the ones reported
for the treatment effect in the single RCT and included depressive
symptom severity (CES-D) as the primary outcome, next to onset of
clinically relevant depressive symptoms, close-to-symptom-free-status,
RCI and additionally a more patient centered (anchored) metric for
clinically relevant change. The predictive effect of outcome expectancy
on the difference outcomes were adjusted for baseline symptom sever-
ity, sex and age. Analysis of group differences were controlled for
differences in baseline severity and tested using a p < .05 as level of
statistical significance. Significance values were adjusted using Bon-
ferroni correction [76] to match the correction used in the decision
tree.

objective depression onset From the studies included in Ar-
ticle 5, one study did not only verify MDD absence at baseline via
diagnostic interview but also assessed onset of MDD within the 12

months study period. Telephonic diagnostic interviews have shown to
be comparable to their face-to-face counterparts [77, 78]. Time to onset
of MDD was assessed using the Life Chart method by Lyketsos et al.
[79] to avoid potential recall bias. The analysis of the data deviates a
bit from the procedures described before, because data was derived
from a single study and did not need to consider the nested structure
and was analyzed using Cox regression and thus did not rely on
imputed data (see section 2.4.)

A Cox regression analysis was conducted with right-censored
data, meaning that participants were censored (i.e. no longer at risk) at
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the time point when participants either developed a MDD or at the
last assessment before they dropped out of the study. Hazard ratios
with their 95% confidence intervals (CI) were reported. While HRs are
typically used in group comparison, HRs can also be calculated from
continuous predictors such as outcome expectancy in this specific anal-
ysis. In the interpretation the risk of MDD onset, changes according
to the estimated HR with each unit increase in the predictor (i.e. one
more point on the outcome expectancy scale). A HR of 1 would thus
mean that an increase in expectancy has no effect on the risk of MDD
onset, while a value < 1 would indicate that an increase in expectancy
would lower the risk of developing MDD during the observation time.
A HR > 1 would consequently indicate that an increase in the predictor
heightened the risk to develop MDD in the observation timeframe.

To approximate overall goodness-of-fit measure, Nagelkerke’s
pseudo R2 was reported alongside concordance, which is supposed to
be a more adequate estimation for survival analysis [80]. Concordance
describes how well a model can correctly rank survival times given
individual risk factors or predictors. Concordance values between
0.50 – 0.55 are considered no better than chance with higher values
indicating a better discriminatory power.

anchor-based clinically relevant change In section 2.1.3.1
the problem was discussed to determine whether a difference in pre-
and post-treatment scores are clinically meaningful. In addition to
the statistical approaches in that section, recently more focus is given
on judgments from participants whether observed differences are
meaningful to them [81]. For the 15-item short form of the CES-D, a
change of 9 – 11 points on the instrument was determined as min-
imal clinically important difference (MCID) based on both patient-
and clinician-rated change [82] and was recommended in the newest
German depression treatment guideline [83]. This is equivalent to
roughly 33% change in symptoms, which was used as a criterion in
Article 6, which employed the long version of the CES-D. Numbers of
participants exceeding their individual 33% symptom improvement
based on their baseline scores were compared between groups. Group
differences were expressed as OR with according CIs and NNT.

2.3.3 Risk of bias assessment

When summarizing evidence or including different data sources, it
is important to assess the quality of the original evidence since all
forthcoming results depend on it. Therefore, a risk of bias (RoB) as-
sessment was carried out in Article 6. This was done using the revised
version of the Cochrane risk of bias assessment tool for randomized
trials “RoB2” [84] and the related Excel tool [85]. RoB ratings are
completed with regard to the outcome of interested – in this case
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depressive symptom severity at post-treatment and/or follow-up as-
sessment. With the RoB2 tool five domains for potential bias are rated:
“randomization process”, “deviations from interventions”, “missing
data”, “outcome measurement” and “selective reporting”. For each
domain, 3 – 5 signaling question guide a judgement for each domain
which can be either “low risk”, “some concern” or “high risk” for bias.
The judgments of each domain are then combined to one overall RoB
rating per study. The decision process is guided by an algorithm with
defined rules on how to include all answers to the signaling question.
An overall rating of “low risk” is only given when all domains are
rated as such, “some concerns” is given when one of the domains is
rated as such and “high risk” is given as an overall rating if at least
one domain is considered to represent a high risk of bias or multiple
domains are rated as “some concerns”.

RoB assessment for the studies included in Articles 6 was con-
duced by the first two authors (who were not involved in the original
studies) independently and in duplicate for all published articles and
the trial registrations. Disagreement on ratings in the individual do-
mains and the overall rating was dissolved by discussion. All studies
were rated as having a high risk of bias, due to a rating of as “high
risk” in the domain of outcome measurements. In all studies, depres-
sive symptom severity was assessed using self-report measures from
non-blinded participants. This is a known problem in the field of psy-
chological intervention where blinding is difficult [10] and especially
in studies on DMHIs where self-report can be readily integrated in the
intervention or at least assessed in the same digital medium. Therefore,
special attention was paid when comparing the study results to the
existing literature in terms of assessments and control conditions used
in prior studies. The choice of control conditions and their potential
for blinding are discussed in section 9.2.3.3.

2.4 dealing with missing data

Missing data is a common phenomenon in psychological interven-
tion research, because it is highly likely that not all participants in
a study will report back full data on all measurements and on all
assessments for a wide range of reasons (e.g. burdensome assessment,
technical problems, lack of motivation) [86]. This poses a challenge
for analyzing mostly quantitative data1, because assumptions have to
made on why the missing data occurs. Rubin (1976) [87] put forward
the idea to view missing data as a result of a probability process:
data points could all have the same chance of being missing, which is

1 Missing data as such usually does not occur in qualitative (interview) data. However,
selection of interview partners and material might bias available information and
thus lead to “missing” information. The sampling technique and limitation deriving
from it are discussed in Article 4.
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considered to be Missing Completely at Random (MCAR) and with no
relation to other (observed) data. Data points are considered Missing
At Random (MAR) if they are partly dependent on observed data or
Not Missing At Random (NMAR) if they are dependent at least partly
on unobserved data [88].

For all missing data in the studies presented here, MAR was
assumed as it is recommended as a starting point in clinical trials
[88]. Multiple imputation by chained equation (MICE) was used to
account for the missing data following the general approach presented
by van Buuren [88]. In R this was implemented using the mice [89]
and miceadds [90] packages.

Multiple imputation (MI) describes a process in which, based on
the observed data with missings, multiple datasets are created which
are completed by realistic values drawn from a distribution specified
for each variable. MI is becoming the standard in clinical research
because it allows to account for the insecurity about with which values
the missing data should be replaced [88].

Therefore, first a predictor matrix is defined, specifying which
variables should be used as predictors in the imputation model to
inform potential values that replace the missings under the MAR
assumption. Second, the underlying methods to use for each variable
with missings has to be specified. In the studies reported in this
work, this usually was predictive mean matching (PMM). PMM is a
procedure where a small set so-called “donors” are identified in the
complete cases which have a combination of predicting variables that
is similar to the case with missing values and from which a possible
value is randomly selected to replace the missing value. Because
PMM takes a value from a complete observation, the method has the
advantage that no unrealistic values (e.g. depression scores beyond
the questionnaire’s values) are created. For the studies using an IPD
approach, the models defined to impute the missing data had to
consider the hierarchical structure of the data, thus two-level PMM
or two-level PAN (an imputation method specifically developed for
nested data [91]) were used to account for this. Similar to the approach
described in the section 2.3.1.2 the same weakly informative priors
were used in the imputation models to avoid singularity during the
prediction of missing values and ensure a better fit (congeniality) of
imputation and analysis models.

The result of the imputation process are m individual data sets
in which missing values were replaced. Different recommendations
are available for the number of imputed data sets that should be
created, e.g. percentage of missing data [92] or something in the range
of m = 20 – 200 sets [88]. The recommendation is to then fit the analysis
models separately in all individual data sets and the pool the estimates
according to the Rubin’s rules [93, 94], which considers not only the
variance in the underlying sample but also the variance introduced
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by the imputation. For methods such as the random forest and the
model-based recursive partitioning, no method has yet been developed
to implement these in MI, therefore aggregated data had to be used.
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Title:
Clinical and Cost-Effectiveness of Personalized Telephone Coaching
for Farmers, Foresters and Gardeners to Prevent Depression: Study
Protocol of an 18-Month Follow-Up Pragmatic Randomized Controlled
Trial (TEC-A)

Summary:
Farmers and related professions are at risk for depression due to fac-
tors such as poor physical health, high workload, financial pressures
and uncertain weather conditions. Personalized telephone coaching
has the potential to be a cost-effective and easily accessible interven-
tion to prevent depression in this rural population. This study is part
of a nationwide model project (“With us in balance”) by the German
Social Insurance Company for Agriculture, Forestry and Horticulture
(SVLFG). This study protocol describes the method to evaluate the
(cost-)effectiveness of a personalized telephone coaching in the reduc-
tion of depressive symptom severity and prevention of depression
onset.

A two-armed pragmatic randomized controlled trial will be con-
ducted with 312 farmers with elevated levels of depressive symptoms
(Patient Health Questionnaire; PHQ-9 ≥ 5). Participants will be ran-
domly assigned to receive either a personalized telephone coaching
(n = 156) or enhanced treatment as usual (n = 156) which consists
of one time e-mailed psychoeducational material and information
on preventive services in routine care. The telephone coaching will
be conducted by trained psychologists. It can be adapted in length,
frequency and topics based on the individual’s needs. The coaching
can consist of up to 34 sessions of 25 minutes and 50 minutes over
a 6-months period. If indicated, it can be enhanced by on-site social
services (e.g. socio-economic counselling for farmers) or switched to
onsite-coaching if needed.

The assessments will take place at baseline, post-treatment (6
months) and at follow-ups at 12 and 18 months after randomization.
The primary outcome is the change in depressive symptom severity
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at post-treatment, assessed with the Quick Inventory of Depressive
Symptomatology (QIDS-SR16). Secondary outcomes include reliable
symptom change and potential onset of depression (QIDS-SR16 ≥ 13),
as well as anxiety, stress, sleep, quality of life and other mental health
outcomes. Group differences will be evaluated using analysis of co-
variance (ANCOVA) in order to control for baseline values. Evaluation
of the cost-effectiveness will be conducted from a societal perspective.

This study protocol outlines the first evaluation concept to esti-
mate the (cost)-effectiveness of a personalized telephone coaching as a
preventive intervention for farmers and related profession. If the study
shows the effectiveness of the intervention, the results would lay the
basis to implement the intervention into routine care and potentially
reduce the depression burden in this at-risk population.

Publication:
Thielecke J, Buntrock C, Titzler I, Braun L, Freund J, Berking M,
Baumeister H, and Ebert DD. Clinical and Cost-Effectiveness of Per-
sonalized Telephone Coaching for Farmers, Foresters and Gardeners
to Prevent Depression: Study Protocol of an 18-Month Follow-Up Prag-
matic Randomized Controlled Trial (TEC-A). Frontiers in Psychiatry.
2020; 11:125. doi: 10.3389/fpsyt.2020.00125

Contribution:
Janika Thielecke contributed to the study conceptualization, design
and methods. She prepared and submitted the research proposal
for the local ethics committee. She contributed to the questionnaire
programming, data curation plan, and statistical analysis plan. She was
responsible for the recruitment and study administration throughout
the trial. She drafted the original manuscript and revised it after
feedback from her co-authors. She managed the submission process
and reviewer comments while receiving feedback from her co-authors.
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for Farmers, Foresters and
Gardeners to Prevent Depression:
Study Protocol of an 18-Month
Follow-Up Pragmatic Randomized
Controlled Trial (TEC-A)
Janika Thielecke 1*, Claudia Buntrock 1, Ingrid Titzler 1, Lina Braun 2, Johanna Freund 1,

Matthias Berking 1, Harald Baumeister 2 and David D. Ebert 1,3,4

1Department of Clinical Psychology and Psychotherapy, Institute of Psychology, Friedrich-Alexander-University

Erlangen-Nürnberg, Erlangen, Germany, 2Department of Clinical Psychology and Psychotherapy, Institute of Psychology and

Education, Ulm University, Ulm, Germany, 3Department of Clinical, Neuro- & Developmental Psychology, Vrije Universiteit

Amsterdam, Amsterdam, Netherlands, 4GET.ON Institute, Hamburg, Germany

Background: Farmers show high levels of depressive symptoms and mental health

problems in various studies. This study is part of a nationwide prevention project carried

out by a German social insurance company for farmers, foresters, and gardeners (SVLFG)

to implement internet- and tele-based services among others to improve mental health

in this population. The aim of the present study is to evaluate the (cost-)effectiveness

of personalized tele-based coaching for reducing depressive symptom severity and

preventing the onset of clinical depression, compared to enhanced treatment as usual.

Methods: In a two-armed, pragmatic randomized controlled trial (N = 312) with

follow-ups at post-treatment (6 months), 12 and 18 months, insured farmers, foresters,

and gardeners, collaborating family members and pensioners with elevated depressive

symptoms (PHQ-9 ≥ 5) will be randomly allocated to personalized tele-based coaching

or enhanced treatment as usual. The coaching is provided by psychologists and consists

of up to 34 tele-based sessions for 25–50min delivered over 6 months. Primary

outcome is depressive symptom severity at post-treatment. Secondary outcomes

include depression onset, anxiety, stress, and quality of life. A health-economic evaluation

will be conducted from a societal perspective.

Discussion: This study is the first pragmatic randomized controlled trial evaluating the

(cost-)effectiveness of a nationwide tele-based preventive service for farmers. If proven

effective, the implementation of personalized tele-based coaching has the potential to

reduce disease burden and health care costs both at an individual and societal level.

Clinical Trial Registration: German Clinical Trial Registration: DRKS00015655.

Keywords: prevention, depression, tele-based coaching, RCT, farmers
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INTRODUCTION

Major depressive disorder (MDD) is a highly prevalent condition
with lifetime prevalence rates estimated between 10.6 and 19.8%
(1). Moreover, MDD is associated with substantial individual
and societal burden due to functional impairment (2), increased
mortality (3) as well as high socioeconomic costs (4, 5).

Despite the availability of effective treatments like
psychotherapy and psychopharmacological interventions (6, 7),
depression remains under-recognized and under-treated in
primary care (8). Moreover, even in a scenario of full coverage of
and compliance to evidence-based treatments, estimates suggest
that only approximately one-third of the total MDD-related
disease burden could be averted (9, 10). Therefore, prevention of
MDD evokes global interest (11). Recent meta-analytic evidence
suggests that psychological interventions could prevent or at
least delay the onset of MDD by targeting individuals at elevated
risk (e.g., selective prevention) or individuals with subclinical
depression (e.g., indicated prevention) (12).

A large population-based study on anxiety and depression
showed that male farmers and workers in related occupations
had the highest level of depression of all 10 occupational
groups of the Classification of Occupations (e.g., armed
forces, legislators/managers, professionals including teachers,
technicians, craft, and trade workers) (13). The Norwegian
HUNT study found a doubled risk for farm-workers compared
to their non-farming siblings to report depressive symptoms (14).
Risk factors for depression associated with working in agriculture
include: work-related stress (15, 16), additional jobs off the farm
(15) and financial instability (17) paired with attitudinal barriers
for help-seeking especially in male farmers (18, 19). Considering
these risk factors, effective, and accessible preventive measures
for these individuals are highly warranted and have the potential
to greatly improve the well-being of this vulnerable group.

Face-to-face as well as internet-based psychological
interventions have been shown to be effective at treating
subthreshold depression and in preventing MDD onset (12, 20–
22). However, both delivery modes possess certain limitations
[e.g., low participation rates (23) or less use of online services
in general and more adverse attitudes toward internet use (24)].
Even though access to the internet has greatly increased in
Germany over recent years, rural areas still struggle with regards
to the use of internet services (24, 25). Therefore, tele-based
coaching might be a feasible adjunct to existing preventive
interventions for depression, especially in rural communities.

Additionally, some evidence suggests that tele-based coaching
is, compared to treatment-as-usual, effective in reducing

Abbreviations: AQoL-8D, Assessment of Quality of Life; AUDIT, Alcohol Use
Disorder Identification Test—Consumption Questions; BDI-II, Beck Depression
Inventory; CG, control group; CIDI, Composite International Diagnosis
Interview; CSQ, Client Satisfaction Questionnaire; GAD, Generalized Anxiety
Disorder; ICER, Incremental cost-effectiveness ratio; IG, intervention group; ISI,
Insomnia Severity Index; MDD, Major depressive disorder; PHQ, Patient Health
Questionnaire; QIDS-SR16, Quick Inventory Depressive Symptomology; SVLFG,
Social Insurance for Agriculture, Forestry and Horticulture; TAU, Treatment as
usual; TiC-P, Trimbos Institute and Institute ofMedical Technology Questionnaire
for Costs Associated with Psychiatric Illness; WAI, Working Alliance Inventory.

depressive symptom severity in mildly to moderately depressed
individuals with between-group effect sizes ranging from 0.60
at a 4-month follow-up in an intention-to-treat sample (26) to
0.44 at 12-month follow-up based on study completer-only data
(27). However, the clinical and cost-effectiveness of tele-based
coaching in the prevention of MDD remains understudied.

Thus, the present trial will evaluate whether personalized
tele-based coaching is (cost-)effective in reducing depressive
symptom severity and preventing the onset of clinical depression.
This study is embedded in an evaluation project of a nationwide
rollout of preventive services called “With us in balance,”
carried out by the German social insurance for farmers,
foresters, and gardeners (www.svlfg.de). The project aims to
implement personalized tele-based coaching and internet-based
interventions in conjunction with established, on-site prevention
group workshops aimed to improve mental health amongst
farmers, foresters, and gardeners.

The following research questions will be investigated in this
pragmatic randomized controlled trial:

- Is personalized tele-based coaching effective in reducing
depressive symptom severity compared to enhanced treatment
as usual (TAU+) at post-treatment (primary outcome) and
follow-ups (secondary outcome)?

- Is personalized tele-based coaching effective in preventing the
onset of major depressive episodes as compared to TAU+
at follow-up?

- Is personalized tele-based coaching effective in reducing
the severity of various mental health outcomes (e.g., stress,
anxiety, insomnia) compared to TAU+?

- Is personalized tele-based coaching preferable to TAU+
in terms of costs and utilities in reducing depressive
symptom severity?

- Which variables moderate and mediate the effects of
personalized tele-based coaching on mental health outcomes?

- What is the level of satisfaction with, adherence to and
acceptance of personalized tele-based coaching?

- Are there reported negative effects associated with
personalized tele-based coaching?

METHODS AND ANALYSIS

Study Design
The study is designed as a two-armed pragmatic randomized
controlled trial comparing the clinical and cost-effectiveness of
a personalized tele-based coaching provided by IVPNetworks
(intervention group, IG) to a control group (CG) receiving
enhanced treatment-as-usual (enhanced = e-mailed
psychoeducation on stress, depression and information about
access to regular care, TAU+). Assessments will take place at
baseline (T0), post-treatment (6-month, T1) and at follow-ups at
12-month (T2) and 18-month (T3) after enrolment.

This clinical trial has been approved by the Medical Ethics
Committee of the Friedrich-Alexander University Erlangen-
Nürnberg (No. 345_18 B) and is registered in the German clinical
trial register under DRKS00014000. The results will be reported
in accordance with the Consolidated Standards of Reporting
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Trials (CONSORT) 2010 Statement and extension for reporting
pragmatic trials (28–30).

Participants and Procedure
Inclusion and Exclusion Criteria

Study participants
We will include farmers, foresters, and gardeners in Germany
who (a) are insured by the SVLFG, (b) are an entrepreneur,
collaborating spouse, assisting family member or pensioner, (c)
are 18 years or older, (d) show elevated symptoms of depression
(PHQ-9 ≥ 5), (e) have internet (for online assessments) and
telephone access (for coaching), and (f) are willing to provide
informed consent. Persons will be excluded if they (a) currently
receive psychotherapy or (b) are not willing to sign a non-suicide
contract in case of suicidal ideation as indicated by a score of one
or greater on the Beck Depression Inventory (BDI-II) item 9 (“I
feel I would be better off dead”) or a PHQ-9 total score of 20 or
greater, or (c) primarily live in the German Federal States Bavaria
or Schleswig-Holstein, since national roll-out into routine care
started in these two states. As this is a pragmatic trial, we did not
exclude comorbidities and current medication usage.

IVPNetwork coaches
Written informed consent to participate in online assessments
will be obtained from coaches assigned to study participants.
There are no specific eligibility criteria for participating coaches.
Coaches are either self-employed or employed by IVPNetworks.

Recruitment
Invitation letters including information about the study
procedures are sent to 120,000 randomly selected policyholders
via postal mailings by the insurance company. The study is
also listed on associated websites and in the member journal
of the SVLFG (reaching 1.3 million policyholders). Interested
individuals can respond to the study invitation via mail, e-mail,
fax, and/or telephone, or can directly access the screening
assessment through a URL or QR-Code. The study flow is
visualized in Figure 1.

Assessment of Eligibility and
Randomization
Study eligibility is assessed with an online screening
questionnaire. Persons who fulfill the inclusion criteria will
receive detailed study information by e-mail along in addition
to information on data security and their right to withdraw
from the study at any time. After providing informed consent,
participants will be invited to complete the baseline assessment
(T0). If any of the inclusion criteria are not fulfilled but the
person has a valid insurance status, the person will be redirected
to the SVLFG call center for preventive services.

Randomization will take place at an individual level.
Participants will be randomly allocated to the intervention
or control condition consecutively after completing baseline
assessment. A randomization list was created before the start of
the study with the web-based program Sealed Envelope (www.
sealedenvelope.com) by using permuted block randomization
with randomly arranged block sizes (4, 6, 8, 12) and an allocation

ratio of 1:1. A person not otherwise involved in the study will
independently carry out the randomization procedure. Study
participants cannot be blinded in this trial design but data
collectors will be blinded to group allocation. The coaches
providing the tele-based coaching are aware of treatment
allocation; however, the coaches are not otherwise involved in
the study. Participants will be informed about group allocation
via e-mail.

Intervention
All participants in the study will have unrestricted access to
treatment-as-usual (e.g., general practitioner). The German S3-
Guideline/National Disease Management Guideline Unipolar
Depression (31) recommends a stepped care model in which
more intensive treatments (i.e., cognitive behavioral therapy,
antidepressant medication) are only provided if depressive
symptoms intensify (i.e., diagnosed major depressive disorder).
TAU was not protocolized in this pragmatic trial but will be
monitored with the TiC-P (see Assessments) in order to provide
an accurate description of the TAU utilized.

Intervention Condition
The personalized tele-based coaching is offered by IVPNetworks,
which is a provider of integrated care in Germany. As evaluator,
the study team has no influence on the design and content of
the intervention. Even though the tele-based intervention does
not focus on depression specifically but more general on mental
health problems, it will be evaluated as part of a depression
prevention program.

Participants assigned to the intervention group are registered
with their contact details on the IVPNetworks management
and documentation platform (IVPnet 2.0., www.ivpnet.de). A
case manager assigns participants to their personal coach before
the coach schedules the first session. The coaching consists of
three major phases. (1) A beginning phase in which the first
coaching session serves as an assessment of the participants’
individual situation and provides time for mutual goal setting for
the coaching. The individual goals guide the coaching process
and are used to monitor participants’ progress. Furthermore,
building of a working alliance is emphasized in this first phase.
(2) In the working phase, the coaching is intended to support
participants in recognizing and understanding conflict patterns
so that they can effectively cope with them by activating their
own resources. Thus, the coaching focuses on the individual
participant’s personal situation and stressors (e.g., financial
burden, family problems, work-related stress). (3) In the final
phase of the coaching, the focus is on transferring learnt skills to
everyday life and if needed further supporting offers (e.g., support
groups or on-site group offers) are discussed and initiated to
maintain coaching effects.

Personalized coaching implies that there are no fixed
procedures or standardized manuals for the individual coaching
process. Methods used during the coaching vary depending
on the coach’s therapeutic background. Coaches are qualified
psychologists with at least a master’s degree in psychology
and completed a training in cognitive behavioral therapy,
systemic therapy, psychodynamic therapy, hypnotherapy or
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FIGURE 1 | Overview of study procedure.

other therapeutic trainings. All coaches, presumably 20–30,
are managed by IVPNetworks and are either self-employed
or employed by IVPNetworks. Licensed psychotherapists are
available for supervision at any time. Furthermore, prior to
interacting with any study participant, the coaches receive an
introduction into common problems faced by farmers, foresters,
and gardeners. The tele-based coaching intervention comprises
a maximum of 34 sessions lasting for 25 or 50min each over
a 6 months period (maximum 850min in total). The coaching

duration and frequency are adapted to the participants’ needs
based on the individual coach’s assessment. Theoretically, the
coaching can be prolonged up to 9 months (resulting in up to an
additional 150min) after a new needs assessment has been done.
If indicated, participants are supported in finding on-site social
and health care services to complement the tele-based coaching
(e.g., socioeconomic consultants, agricultural family counseling).

Alternatively, on-site coaching can be arranged if a participant
no longer prefers tele-based coaching. In the case that a
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participant’s depressive symptoms worsen at any time during the
coaching, the participant will be stabilized and further supporting
steps are arranged.

Control Condition
Participants in the control group (enhanced treatment as usual,
TAU+) will receive psychoeducation materials via e-mail.
Moreover, they will receive a link to an audiobook on how to deal
with stress as well as a link to a platform for preventive services
(https://17358.zentrale-pruefstelle-praevention.de/kurse/) in
routine care in order to facilitate access to service use.

Assessments
Assessments at screening, baseline (T0), post-treatment (T1),
and follow-up (T2–T3) will be conducted via a secured online
platform (www.unipark.de). For an overview of instruments, see
Table 1. Participants in both study conditions will receive e15
for each completed post-treatment or follow-up assessment as an
incentive to continue study participation, resulting in a total of
e45 for study completion.

Screening
The preliminary screening assesses sociodemographic variables
(e.g., age, gender, residence, employment relationship,
insurance status), current psychotherapy status and depressive
symptomology to validate eligibility for participation.

Depressive symptomology is assessed using the German
Version of the Patient Health Questionnaire (PHQ-9) (32). The
screening inventory consists of nine items on a 4-point-scale
with a rating scale ranging from 0 to 3 (0 = “not at all,” 1 =

“several days,” 2 = “more than half the days,” 3 = “nearly every
day”) with each item assessing one symptom criterion domain
of MDD. Total score ranges from 0 to 27 with higher scores
indicating more severe symptoms. Scores from 0 to 4, 5 to 9, 10
to 14, 15 to 19, and 20 to 27 indicate minimal, mild, moderate,
moderately severe, and severe depression severity, respectively
(33). An additional item assesses severity of daily life limitations
associated with depressive symptoms. The computerized version
of the PHQ-9 (α = 0.88) and the paper-pencil version (α = 0.89)
show equally high internal consistency (34).

Additionally, the suicide item of BDI-II (35) will be applied to
screen for suicidal ideation if the suicidal item of PHQ-9 is greater
than or equal to one. Participant’s contact information is recorded
in order to monitor suicidal ideation independent of eligibility
for study participation. Lastly, to better understand recruitment
tactics, participants are asked which recruitment activity made
them aware of the study.

Outcome Measurements

Primary outcom
Depressive symptom severity at post-treatment (T1). Depressive
symptom severity (primary outcome) at post-treatment (T1),
is assessed with the German Version of the Quick Inventory
Depressive Symptomology (QIDS-SR16) (36). With 16 items (4-
point-scale ranging between 0 and 3), the self-report inventory
covers all nine DSM-5 symptom criterion domains of MDD.
When analyzing scores, only the highest rated item for sleep,

TABLE 1 | Overview of the assessments.

Instruments Description Time of measurement

ScreeningT0 T1 T2 T3

Screening instruments

PHQ-9 Patient Health Questionnaire x

Primary outcome

QIDS-SR16 Quick Inventory for

Depressive Symptomatology

x xa x x

Secondary outcomes

Adapted items from CIDI

3.0, CIDI-SC, and Epi-Q

Screening Survey

Prevalence of major

depression

x x x x

Adapted items from CIDI

3.0, CIDI-SC, and Epi-Q

Screening Survey

Prevalence of bipolar disorder

and anxiety disorder

x

PSS-10 Perceived Stress Scale x x x x

ISI Insomnia Severity Index x x x x

SSS-8 Somatic Symptom Scale x x x x

GAD-7 Generalized Anxiety Disorder x x x x

PAS Panic and Agoraphobia Scale x x x x

AUDIT-C Alcohol use disorder

identification

test—Consumption questions

x x x x

MBI-GS Maslach-Burnout-Inventory x x x x

AQoL-8D Quality of life x x x x

SPE Subjective Prognosis of

Gainful Employment Scale

x x x x

Cost measurement

TiC-P Utilization of health services,

work-related productivity

x x x x

Intervention-related outcomes

WAI-SRb, WAI-SRTc Therapeutic relationship x x

adapted CSQ-I Patient satisfaction x x

INEPb Inventory of negative effects in

psychotherapy

x x

Negative effects (open

questions)b
Negative effects in

psychotherapy

x x

Other assessments

Socio-demographics Sex, age, farm type, family

situation

x

Predictors Predictors for development of

major depression and anxiety

x

BDI-II Suicidality-Item x x x x x

Reporting data

IVPNetworks

Adherence, drop-outs,

Coaching length, amount of

sessions, topics (keywords)

x x

aPrimary outcome is the standardized mean difference between intervention and control

group at T1. QIDS-SR16 will also be assessed at T0 and T2-T3.
bRecorded in intervention group only.
cRecorded in coaches only.

T0 Baseline, T1 6 months, T2 12 months, T3 18 months after randomization.

weight, and psychomotor activity is included leading to total
scores ranging between 0 and 27, with a higher score indicating
more depressive symptom severity. Scores between 0 and 5, 6 and
10, 11 and 15, 16 and 20, and >20, indicate normal health status,
or mild, moderate, severe, or very severe depressive symptom
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severity, respectively (36). Compared to current and lifetime
diagnosis based on Structured Clinical Interview for DSM-IV-TR
Axis I Disorders (SCID), the QIDS-SR16 proved to be a reliable
screening instrument for a diagnosis of clinical depression (37)
with good in (α = 0.86) (36).

Secondary outcomes
Depressive symptom severity at follow-up (T2 - T3). Additionally,
depressive symptom severity at follow-up assessments at 12-
months (T2) and 18-months (T3) will be measured with
the QIDS-SR16.

Onset of ICD-10 major depressive episode and bipolar disorder.
The onset of major depressive episodes and bipolar disorder,
are assessed with adapted items from the web version of
the Composite International Diagnosis Interview version 3.0
(CIDI 3.0) and Screening Scales (CIDI-SC) (38) and the Epi-Q
Screening Survey (39) as used in theWHOWorld Mental Health
Surveys International College Student Project (40). Bipolar
disorder will be assessed at baseline (T0), while depressive
episodes will be assessed at all time points (T0–T3).

In addition, the QIDS-SR16 is used to identify possible
clinically relevant cases of depression. A total score of 13
and greater is defined as cut-off for possible cases of clinical
depression for all time points (T0–T3). This value was selected
as it yield best results for sensitivity (76.5%) and specificity
(81.8%) and resulted in a correct classification of over 80% of
participants (37).

Perceived stress. Perceived stress is assessed with the perceived
stress scale (PSS-10) in which ten items are rated on a 5-point
Likert scale (41, 42). The German Version of the perceived stress
scale assess perceived stress in the past week and is reported with
good internal consistency (α = 0.84) (42, 43).

Insomnia severity. The Insomnia Severity Index (ISI) (44) is used
to measure insomnia severity in participants. The questionnaire
has been validated to identify cases of clinical insomnia. The
ISI has adequate discriminative validity of the individual items
and a high internal consistency (α = 0.90–0.92). The self-report
questionnaire consists of seven items on a 5-point Likert scale
(45, 46). Examination of the German version of the ISI in
three cross-sectional studies in different target groups revealed
acceptable to good internal consistency (α = 0.76–0.81) (47)

Somatic symptom burden. Somatic symptom burden will be
assessed with the Somatic Symptom Scale, the short version of
the PHQ-15 questionnaire (48). In 8 items (5-point Likert scale),
eight symptoms common in primary care and relevant for mental
health are assessed (gastrointestinal symptoms, pain, fatigue,
cardiopulmonary symptoms). Additionally, a study in a German
sample of participants reported good reliability (α = 0.81) and
correlation with depression and other health outcomes (49).

Generalized anxiety disorder. The GAD-7 (50), a 7-item self-
report questionnaire with a 4-point Likert scale, is used
for screening and severity measuring of Generalized Anxiety
Disorder (GAD). Previous studies have found that the internal

consistency of this instrument is only slightly lower in a German
sample (α= 0.89) (51) compared to a sample in the United States
(α = 0.92) (50). The GAD-7 is considered a reliable screening
instrument for GAD (50, 51)

Additionally, the presence of GAD at baseline is assessed
with adapted items from the Composite International Diagnosis
Interview version 3.0 (CIDI 3.0), Screening Scales (CIDI-SC) (38)
and the Epi-Q Screening Survey (39).

Panic and agoraphobia scale. The panic and agoraphobia scale
(52, 53) will be assessed to measure severity of panic and
agoraphobic symptoms.

Twelve items with a 5-point Likert scale assess five individual
subscales: regarding panic attacks, agoraphobic avoidance,
anticipatory anxiety, daily life limitations, and health concerns.
An additional item (6-point Likert scale) differentiates between
unexpectedness vs. expectedness of panic attacks and is not
included in the calculation of the total score (52). Additionally,
situations in which individuals believe panic attack are likely to
occur are recorded. Good internal consistency is reported for the
panic and agoraphobia scale (α = 0.88) (52).

Alcohol consumption. Alcohol consumption will be assessed
with the Alcohol Use Disorder Identification Test-Consumption
Questions (AUDIT-C) (54). As previous research has shown,
the first three items of the AUDIT can be used as a reliable
stand-alone screening of risky alcohol consumption (AUDIT-C)
(55). Good internal consistency is reported for the German
version of the AUDIT-C (α= 0.80) (56). In the present study, the
German version of the AUDIT-C, as distributed by the German
Medical Association (https://www.bundesaerztekammer.de/
fileadmin/user_upload/downloads/AlkAUDITCFragebogen.pdf)
is administered.

Burnout. The Maslach Burnout Inventory (57) is used to
record burnout symptomology. The Inventory assess the three
dimensions of burnout including “Emotional Exhaustion,”
“Cynicism,” and “Professional Efficacy” with 22 items and a 7-
point Likert scale. The reliability (α = 0.71–0.88 for subscales)
has been proven acceptable in cross-national comparison (58)

Quality of life. The self-report questionnaire Assessment
of Quality of Life (AQoL-8D) will be used to assess health-related
quality of life. With 35 items (5-point Likert scale) three physical
dimensions (“independent living,” “pain,” and “senses”) as well as
the five psycho-social dimensions (“mental health,” “happiness,”
“coping,” “relationships,” and “self-worth”) are assessed, yielding
two distinct sum scores (59). The questionnaire is reported
with excellent reliability (α = 0.96) and good psychometric
properties (59).

Subjective capacity to work. The participants subjective capacity
to work will be measured using the 3-item Subjective Prognosis
of Gainful Employment Scale (60). The short self-report scale
showed high internal consistency (Guttman scaling: rep = 0.99)
and validity for assessment of subjective endangerment and
prognosis of capacity to work (60).
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Cost measures. For cost evaluation, the German version of the
Dutch cost questionnaire “Trimbos Institute and Institute of
Medical Technology Questionnaire for Costs Associated with
Psychiatric Illness” (TiC-P) (61) was adapted to specifically assess
farmers, foresters, and gardeners. The self-report questionnaire
assesses direct medical costs (e.g., use of health care services,
visits to the general practitioner, use of medications, sessions
with psychotherapists or psychiatrists, inpatient hospital care),
direct non-medical costs (e.g., patient and family costs), and
indirect costs (e.g., productivity losses due to absenteeism
and presenteeism). The German version has been widely used
in health economic outcome evaluations alongside clinical
trials (62–65).

Intervention-related outcomes
As part of the evaluation, the process and content of the tele-
based coaching will be documented and reported in detail during
the intervention phase and at the end of the coaching (e.g.,
amount of completed sessions and their duration, common
topics in coaching sessions, compliance of participants, referrals
to onsite services). The qualification of coaches will be assessed
with a sociodemographic questionnaire. In addition, to gain
deeper insights the coaching procedure and methods, interviews
in a subsample of coaches will be conducted.

Intervention satisfaction. At post-treatment (T1) and the first
follow-up (T2) participants’ satisfaction with the personalized
tele-based coaching is measured using a German Version of the
Client Satisfaction Questionnaire (CSQ-8, adapted version for
internet interventions: CSQ-I) (66–68). In the IG, the CSQ-I
will be adapted for telephone coaching (the original CSQ-8 is
validated only in face-to-face contexts). The CSQ-8 as well the
CSQ-I consist of eight items (4-point Likert scale) and report
a high internal consistency (α = 0.87 and 0.93) (67, 68). An
adapted version of the CSQ-I will be used for the assessment of
participant’s satisfaction with the information material received
in the CG.

Working alliances. The therapeutic alliance between participants
and coaches will be addressed with the German short version
of the Working Alliance Inventory (WAI-SR) (69). The three
subscales “agreement on tasks,” “agreement on goals,” and
“development of an affective bond” are assessed with 12 items
on a 5-point Likert scale. The internal consistencies for the
German version are between α = 0.81 and α = 0.91 for the
subscales and between α = 0.90 and α = 0.93 for the total
score (69, 70). The WAI-SR will be applied in the IG at T1
and T2, respectively. Furthermore, the coaches will be asked to
complete the 10-item therapist version (WAI-SRT, developed by
Adam O. Horvath, wai.profhorvath.com) at the same time. This
approach provides the opportunity to evaluate the therapeutic
relationship from two different points of view (i.e., the participant
and the coach) and to report a differentiated and comprehensive
picture of the experienced working alliance. TheWAI-SR and the
WAI-SRT were adapted for the current trial to assess coaching
in a prevention setting. The items were adjusted to refer to

“coaches” instead of therapists and to “telephone coaching”
instead of therapy.

Side effects of the intervention. Side effects of the intervention will
be assessed with a version of the Inventory for the Assessment
of Negative Effects of Psychotherapy (71) adapted to the tele-
based setting of the intervention. This 22-item questionnaire
assesses whether any negative changes were experienced during
or after the tele-based coaching that are causally attributed
to the intervention. Furthermore, open-ended questions will
be included for qualitative assessments of possible negative
side effects of the personalized tele-based coaching. Symptom
deterioration will be assessed using the Reliable Change Index
based on QIDS at post-treatment and follow-ups.

Other assessments
Covariates. Variables that could potentially moderate the
expected effects, including sociodemographic as well as
information about the agricultural business (e.g., farm size, area
cultivated, number of workers) and the overall family and work
situation (e.g., financial situation, number of relatives living
and working together, general work load), will be assessed at
baseline (T0).

Furthermore, we will explore variables associated with
depression (72–74) or that have shown to predict treatment
outcome for depression and anxiety (75). Clinical characteristics
that shall be investigated include depressive symptom severity
(76), lifetime history of MDD or any mental disorder (77–80),
past or present suicidal thoughts or plans (35, 79–81), experience
with psychotherapy (82), treatment motivation (83), treatment
preference (84–86), family history of mental illness (77, 87–89)
(chronic) illness, self-perceived health and energy (61, 78, 90–
95), traumatic or adverse childhood experience (abuse, parental
death, or divorce) (80, 87, 88, 96–101), body satisfaction and
eating disorder (94, 102–107), sleep quality (44, 90, 94, 108, 109),
and accidents and injuries (15, 110).

Personality characteristics include smoking (82, 94, 111),
alcohol consumption and drug use (77, 91, 94), relationship
quality (91, 112, 113) (partner) violence experience (96, 112, 114–
116), threatening life events in the past 12 months (79, 80, 91,
117–120), physical activity and sedentary behavior (94, 106, 111,
121–123), stress (15, 43, 79, 124, 125), need for affect, emotional
avoidance (126–128), anxiety sensitivity (129–131), sense of
mastery, internal locus of control (79, 132–135), worry (136–
138), self-worth (100, 104, 139–141), and loneliness (142–145).

Sociodemographic variables that shall be examined include
age (76, 77, 111, 146, 147), sex (82, 92, 104, 110, 111,
117, 118, 146–149), origin country (148), migration (150–
153), ethnicity, minority (111, 147, 154), discrimination (103,
155, 156), education level (92, 96, 109–111, 148), employment
status (88, 111, 125), relationship status, living situation (88,
92, 111, 146), parenthood (82), caregiving living situation
(94, 157, 158), economic status (90, 91, 118, 159), and social
status (94, 160, 161).

Safety monitoring. Suicidal ideation will be screened in all
assessments using PHQ-9 (screening) or QIDS-SR16 (T0–T3). If
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the suicide item of PHQ-9 or QIDS-SR16 has a score of one or
greater, the BDI-II (35) suicide item will additionally be assessed.

A score of one or greater on the BDI-II suicide item or a
PHQ-9 score of 20 greater / QIDS-SR16 score of 16 or greater
[indicating severe depressive symptoms (36)] will result in a
standardized suicide protocol. Participants will receive e-mails
with detailed information on 24/7 health services and are advised
to seek professional help if symptoms persist or increase. The
wording of this information is adapted to the severity of the
indicated suicidality as given in the BDI-II Item or PHQ-9/QIDS-
16 scores. In cases of a BDI-II scores of 2 or 3, and/or severe
depressive symptoms, the persons are called by a psychologist
or a psychotherapist (licensed or in training) within 3 days
for evaluation of suicidal ideation severity and dissociation.
The suicide protocol is developed and closely monitored by a
licensed psychotherapist.

As part of the suicide protocol, at screening and baseline,
all participants with suicidal ideation and/or severe depressive
symptoms are asked to return a signed non-suicide contract
if they are able to distance themselves from suicidal ideation
(inclusion criteria). Participants are reminded that the coaching
is not designed for persisting suicidal ideation and are provided
necessary resources (as discussed previously).

Statistical Analyses
Sample Size/Power Calculation
The estimated effect size of d = 0.35 used for this study is
based on the findings of the meta-analysis by Cuijpers et al.
(20) regarding the effect of psychological interventions on
subclinical depression (g = 0.35, 95%-CI: 0.23–0.47) and effect
sizes commonly observed in studies on health outcomes (162).

Power calculation conducted with G∗Power (Version 3.1.9.2)
for a two-sided T-Test (α = 0.05, β = 0.80, d = 0.35) resulted in
N = 260. In order to account for dropouts during the 18-month
follow-up, we calculated an extra 20% of participants, taking
into account reported dropout rates between 20 and 23% from
studies with telephone coaching in different settings (27, 163).
Accounting for drop-outs resulted in the final N = 312.

Clinical Analyses
Clinical analysis will be performed using R statistic software
(164). All statistical analyses will be performed based on
intention-to-treat principle. Missing data will be imputed using a
Markov Chain Monte Carlo multivariate imputation algorithm.
Group difference between pre- (T0) and post-assessment (T1) in
the primary outcome will be analyzed using generalized linear
modeling adjusting for baseline depressive symptom severity.
Within- and between-group Cohen’s d effect sizes [and their
95% CIs according to Hedges and Olkin (165)] controlling
for baseline data (i.e., calculating change scores divided by the
pooled standard deviation of change scores) will be reported.
Improvements in the primary outcome at individual level will be
examined by assessing the number of participants who displayed
a treatment response defined by the Reliable Change Index as
proposed by Jacobson and Truax (166) and a close-to-symptom-
free status (e.g., QIDS ≤ 5). Close-to-symptom-free status will
only be evaluated in the subgroup of participants who reported

at least mild depressive symptom severity at baseline. Group
differences in depression onset will be assessed using Poisson
regression models in the subset of participants who did not meet
the diagnostic depression status at baseline as assessed with the
self-report web version of the adapted CIDI. Group differences
in diagnostic status in the subset of participants who did not
meet depression diagnosis criteria at baseline will be analyzed
using logistic regression models. In sensitivity analyses, we will
assess the influence of objective measures, such as therapeutic
background of coaches and length of coaching, on intervention
outcomes. Other secondary outcomes like anxiety, perceived
stress, sleep quality, and quality of life will be analyzed as
the primary outcome. Additionally, moderation and mediation
analyses will be performed.

Economic Evaluation
We will conduct and report the health economic evaluation
in agreement with the Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) statement
(167) and the guidelines from the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) (168).
The health-economic evaluation will involve a combination of
a cost-effectiveness analysis and a cost-utility analysis (169).
The economic evaluation will be performed from a societal
perspective and from the perspective of the social insurance
company with a time horizon of 18 months. In the cost-
effectiveness analysis, the incremental cost-effectiveness ratio
(ICER) will be calculated by dividing incremental costs (e.g.,
cumulative per-participant costs) by the unit of effect gained
(e.g., reliably improved case or quality-adjusted life years
based on the AQoL-8D). The corresponding equation is ICER
= (CostsIG – CostsCG) / (EffectsIG – EffectsCG), with IG
representing the intervention group and CG the control group
(169). To handle sampling uncertainty, we will bootstrap the
seemingly unrelated regression equations model (SURE model)
to generate 2,500 simulations of cost and effect pairs while
allowing for correlated residuals of the cost and effect equations
and adjusting for potential confounding variables (170). Based
on the bootstrapped SUREmodel, bias-corrected and accelerated
95% confidence intervals will be obtained for incremental costs
and effects while 95% confidence intervals around ICERs will be
obtained by the bootstrap acceptability method as proposed by
Glick et al. (171). The bootstrapped cost and effect pairs will be
plotted in a cost-effectiveness plane. The cost-effectiveness plane
is used to visually represent the differences in costs and health
outcomes between the tele-based coaching and TAU+ in two
dimensions. Health outcomes (effects) are plotted on the x-axis
and costs on the y-axis. TAU+ is plotted at the origin, and so
the x and y values represent incremental health outcomes and
incremental costs vs. routine care. The cost-effectiveness plane
is divided into four quadrants: the north-east (NE) quadrant,
in which new interventions generate more health gains but
at higher costs; the south-east (SE) quadrant, in which new
interventions costs less and create higher health effects (e.g.,
the new intervention dominates the alternative); the north-west
(NW) quadrant, in which new interventions produce less health
effects at higher costs (e.g., the new intervention is dominated
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by the alternative) and the south-west (SW) quadrant, in
which new interventions costs less but also generate less health
effects (169). To disclose the probability that the intervention is
cost-effective for a range of willingness-to-pay ceilings (e.g., the
maximum a decision maker is willing to pay for a unit of effect),
the bootstrapped cost and effect pairs will also be shown in a
cost-effective acceptability curve (172). To test the robustness
of the base-case findings, multi-way sensitivity analyses will be
completed. The analysis will be performed using StataCorp (173).

DISCUSSION

This study will be the first pragmatic randomized controlled trial
to examine the clinical and cost-effectiveness of personalized tele-
based coaching for farmers, foresters, and gardeners in Germany.
The intervention is meant to prevent clinical depression
and reduce depressive symptom severity in farmers, foresters,
and gardeners.

The study is embedded in a large scale nationwide prevention
project which does not only aim at the evaluation of the
(cost-)effectiveness but also target nation-wide implementation
at the same time. Stepwise national rollout of the intervention
runs parallel to this randomized controlled trial. Confounding
is controlled for via recruitment activities and eligibility criteria.
Therefore, if proven effective, the personalized tele-based
coaching will be sustainably introduced into regular care in
Germany, which can be seen as a strength of this trial since most
studies in the field of depression prevention lack a sustainable
integration in the health care system (174, 175). Study findings
can therefore directly contribute to improving the preventive
service of the SVLFG.

Another major strength of tele-based coaching compared
to face-to-face psychological interventions or mental health
workshops is that delivery over the telephone greatly reduces the
time and effort associated with people affected in the rural area
(e.g., no travel time to visit a therapist).

Some limitations of the study should also be mentioned.
First, the assumed advantage of tele-based coaching compared
to internet-based interventions that telephone coaching does not
rely on internet access and might therefore be more accessible
in rural areas, cannot be verified with this study. Participants
are only enrolled in the study if they are able to complete
the online-based assessments and therefore require internet
access for study participation. Nevertheless, participants in IG
and CG will be asked about their preferences for treatment of
mental health problems (e.g., face-to face, online, telephone,
combined delivery modes) in order to get first insights in
setting preferences.

Second, the operationalization of the personalized tele-based
coaching intervention itself is difficult. As Ammentorp et al.
(176) claims, detailed descriptions of coaching interventions and
methods used are crucial in order to improve the field of life
coaching research and its impact on (mental) health outcomes.
Although this intervention is highly personalized with regard
to contact duration, frequency, and covered coaching topics, we
will be able to give a detailed and comprehensive description

of the intervention by routine data documentation in addition
to data collected from coaches and participants. Thereby,
we will add to this growing field of research by providing
strongly needed evidence from a randomized controlled trial
regarding preventive coaching interventions. The information
gained could also be used in the development of standardized
coaching manuals.

Third, as mentioned earlier, previous research does not
provide profound evidence about estimates regarding effect sizes
and drop-out rates. We accounted for possible drop out by
increasing the target sample by 20%. Nevertheless, we are at a
risk to over- or underestimate dropout. Reporting effect sizes and
drop-out rates will help researchers calculate target sample sizes
in future studies.

To sum up, this pragmatic trial leads to a robust estimation
of the (cost-)effectiveness of personalized tele-based coaching in
the target population. Therefore, results from the study can be
generalized to farmers, foresters, and gardeners in Germany and
comparable coaching situations.
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Title:
Telephone Coaching for the Prevention of Depression in Farmers:
Results from a Pragmatic Randomized Controlled Trial

Summary:
Farmers and related professions are at risk of suffering from depres-
sion due to several occupational risk factors, limited health services in
rural areas and low help-seeking behavior. To reduce the depression
burden in this population, low-threshold, remotely deliverable digital
preventative programs are necessary. The present study aimed to eval-
uate the effectiveness of telephone coaching in reducing depressive
symptoms and preventing onset of depression in farmers.

The study was designed as a two-armed pragmatic random-
ized controlled trial. A total of 314 farmers with elevated levels of
depressive symptoms (Patient Health Questionnaire; PHQ-9 ≥ 5) from
Germany were recruited and randomly assigned to receive either
personalized telephone coaching (N = 160) or an psychoeducational
e-mail in addition to treatment as usual (TAU+, N = 154). On average,
the coaching consisted of 13 (SD = 7) sessions of 48 minutes each
(SD = 15) over 6 months (SD = 2) and was conducted by psychologists
with varying training in psychological methods. Frequency, duration
and topics of the coaching were adapted to individual needs. Depres-
sive symptom severity as the primary outcome was measured with the
Quick Inventory of Depressive Symptomatology (QIDS-SR16) and sec-
ondary outcomes included depression onset and further mental health
problems. Group differences were tested using analysis of covariance
(ANCOVA) while controlling for baseline symptom severity.

The results showed that the telephone coaching was superior
in reducing the severity of depressive symptoms compared to TAU+
with a small to moderate effect (d = -0.39, [95%–CI: -0.64, -0.15]). No
differences in depression onset based on a QIDS-SR16 cut-off of ≥ 13

was observed (IRR = 0.36 [95%–CI: 0.10, 1.36]). Group differences
in favor of the intervention were also observed in stress (d = -0.34

[95%–CI: -0.08, -0.59]), generalized anxiety (d = -0.30 [95%–CI: -0.07,
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-0.53]), somatic symptoms (d = -0.39 [95%–CI: -0.16, -0.63]), burnout
risk (d = -0.24 [95%–CI: 0.0, -0.47] to d = -0.39 [95%–CI: -0.63, -0.16)])
and quality of life (d = 0.28 [95%–CI: 0.52, 0.06]). No group differences
were observed in sleep, panic and agoraphobic symptoms, alcohol
consumption and subjective working capacity. The intervention was
well-accepted by the participants, with only 10.6% (n = 17/160) of
participants terminating intervention early and a mean satisfaction
rating of M = 28.17 (SD = 5.58) on the Client Satisfaction Questionnaire
(CSQ-I, range: 8 – 32).

A limiting factor is the inclusion of participants with higher
baseline severity because no upper cut-off was applied. This also
reduced the power to evaluate depression onset. Generalization is
limited by the high degree of personalization in the intervention and
the specific occupational target group.

The study results suggest that telephone coaching can be a
promising way to reduce depressive symptoms and other mental
health problems in farmers and related professions. It can serve as an
easily accessible intervention for prevention and early treatment and
could potentially facilitate further help-seeking if needed. Information
of long term- and cost-effectiveness are warranted to estimate the
full potential of personalized telephone coaching for farmers’ mental
health.

Publication:
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Baumeister H, and Ebert DD. Telephone Coaching for the Prevention
of Depression in Farmers: Results from a Pragmatic Randomized
Controlled Trial. Journal of Telemedicine and Telecare. 2022; online
first. doi: 10.1177/1357633X221106027
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She managed the submission process and reviewer comments while
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Abstract

Introduction: Farmers have a high risk for depression (MDD). Preventive measures targeting this often remotely living

population might reduce depression burden. The study aimed to evaluate the effectiveness of personalized telephone
coaching in reducing depressive symptom severity and preventing MDD in farmers compared to enhanced treatment

as usual (TAU+ ).

Methods: In a two-armed, pragmatic randomized controlled trial (N= 314) with post-treatment at 6 months, farming
entrepreneurs, collaborating family members and pensioners with elevated depressive symptoms (PHQ-9≥ 5) were ran-

domized to personalized telephone coaching or TAU+ . The coaching was provided by psychologists and consists on

average of 13 (±7) sessions a 48 min (±15) over 6 months. The primary outcome was depressive symptom severity
(QIDS-SR16).

Results: Coaching participants showed a significantly greater reduction in depressive symptom severity compared to

TAU+ (d= 0.39). Whereas reliable symptom deterioration was significantly lower in the intervention group compared
to TAU+ , no significant group differences were found for reliable improvement and in depression onset. Further signifi-

cant effects in favor of the intervention group were found for stress (d= 0.34), anxiety (d= 0.30), somatic symptoms (d=

0.39), burnout risk (d= 0.24–0.40) and quality of life (d= 0.28).
Discussion: Limiting, we did not apply an upper cutoff score for depressive symptom severity or controlled for previous

MDD episodes, leaving open whether the coaching was recurrence/relapse prevention or early treatment. Nevertheless,

personalized telephone coaching can effectively improve mental health in farmers. It could play an important role in inter-
vening at an early stage of mental health problems and reducing disease burden related to MDD.

Trial registration number and trial register: German Clinical Trial Registration: DRKS00015655

Keywords

Depression, prevention, RCT, farmers, telephone coaching, telehealth, mental health

Date received: 25 February 2022; Date accepted: 20 May 2022

Introduction
Lifetime prevalence rates for major depressive disorder

(MDD) are estimated between 2% and 21.0% worldwide.1

MDD is associated with high individual2,3 and societal

burden.4,5 Yet, primary care providers fail to recognize

MDD in nearly half of patients6 and only 20% receive specia-

lized mental health care.7 But even in a hypothetical scenario

of full coverage and compliance to evidence-based treat-

ments, only one-third of MDD-related disease burden could

be averted.8,9 Preventive approaches are promising in redu-

cing disease burden. According to recent meta-analyses,
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psychological interventions could effectively prevent MDD

onset when targeting people in risk groups or with subthres-

hold symptoms.10,11

A recent systematic review including mostly studies from

English-speaking countries showed an elevated risk in

farmers for mental disorders compared to people in nonfarm-

ing occupations.12 Farming-related risk factors include poor

physical health, high workload, exposure to pesticides,

financial hardship, and uncertain weather conditions.

Farmers also face barriers to accessing mental health services

including few providers in rural areas,12,13 preferring help

from oneself, family or friends,14 and anticipated stigma.15,16

Therefore, low-threshold preventive interventions for this

vulnerable group are warranted. Telephone coaching could

aid by reducing travel time and being easily accessible.

One-on-one telephone interventions have been shown to be

effective in supporting people with physical long-term condi-

tions17and indeliveringpsychological interventions fordepres-

sion (e.g. cognitive behavioral therapy, interpersonal

psychotherapy).18 In a recent meta-analysis, cognitive behav-

ioral therapy delivered over phone has shown comparable

outcome improvements compared to face-to-face therapy for

MDD.19,20 However, for coaching conducted over the tele-

phone, only two studies could be identified that evaluated the

effectiveness in reducing depressive symptom severity and

revealed moderate effects in mostly white-collar workers.21,22

Yet the overall effectiveness of telephone coaching in farmers

as well as its effect on preventing MDD remains unclear.

The present study evaluated the effectiveness of tele-

phone coaching personalized to the individual farmer’s

needs compared to enhanced treatment as usual in reducing

depressive symptom severity and preventingMDD onset at a

six-month follow-up. This study is part of a nationwide pre-

vention project by the German social insurance for farmers,

foresters, and gardeners (SVLFG), which aims to implement

internet- and tele-based interventions into routine care.

Methods

The study was a two-armed pragmatic randomized

controlled trial comparing the effectiveness of personalized

telephone coaching delivered by a third-party independent

healthcare provider “IVPNetworks” to a control group

receiving information material in addition to usual care

(TAU+ ) at post-treatment (six months after randomization).

The trial was approved by the Medical Ethics Committee

of the Friedrich-Alexander University Erlangen-Nürnberg

(No. 345_18 B) and registered in the German clinical trial

register (DRKS00015655). The study protocol can be

found elsewhere.23

Study population

Individuals were included if they were (a) insured by the

SVLFG, (b) entrepreneur, assisting family member or

pensioned farmer, (c) 18 years or older, (d) showed elevated

depressive symptoms (PHQ-9≥5), (e) had internet/tele-

phone access for online assessments/coaching, and (f) pro-

vided written informed consent.

Applicants were excluded if they were (a) currently

receiving psychotherapy, (b) unwilling to sign a nonsuicide

contract in case of suicidal ideation or (c) living in the

German Federal States Bavaria or Schleswig-Holstein, as

roll-out of the intervention into routine care was ongoing

there.24 Due to the parallel recruitment for two RCTs evalu-

ating online trainings in the same target group,25,26 we

(d) excluded participants from these studies. To mimic

routine care, no diagnostic interviews were conducted.

Procedure

Participants were recruited and enrolled in the study from

December 2018 to April 2019. The main recruitment

channel was personal invitation letters to randomly selected

insured persons. The study was also advertised in the

SVLFG members’ journal and newsletter and associated

websites.

Inclusion criteria were assessed online and eligible indi-

viduals who provided written informed consent and com-

pleted the baseline assessment were randomly allocated to

the intervention (IG) or control group (CG) (see Figure 1).

Randomization was centrally done at an individual level

by an independent researcher not involved in the study.

Permuted block randomization with randomly arranged

block sizes(4,6,8,12) and an allocation ratio of 1:1 was used

based on a web-based program (Sealed Envelope). Study

participants and coaches could not be blinded but data col-

lectors were blind to group allocation.

Post-assessment was assessed six months after random-

ization, regardless of the coaching duration, between June

2019 and December 2019. Completion was rewarded

with €15 in both groups. The primary outcome was

assessed via telephone if participants did not complete the

assessment within two months.

Study arms

All participants had unrestricted access to routine care.

Actual health service use was monitored with items of the

TiC-P (see secondary outcomes).27,28

Intervention group. The study team registered participants on

the management platform (IVPnet). Case managers at

IVPNetworks assigned coaches to participants. Coaches

were psychologists with a diploma or master’s degree in

psychology and trained in different psychological methods

(e.g. cognitive behavioral, systemic, hypnotherapeutic),

while licensed psychotherapists were available for supervi-

sion. Coaching is an individual-centered process, which is

problem-based and solution-oriented. It aims to reactivate
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and build individuals’ resources by using psychoeducational

and psychological methods to enable participants to cope

with stress, acute problems, or general worries.

No fixed procedures or standardized manuals were

applied in the coaching. Coaching methods varied depend-

ing on the coach’s background, while timing and content

were permanently adapted to the participants’ needs. As a

guideline, a coaching volume of 850 min or six months

was set with the possibility of prolonging for an additional

150 min or three months, respectively. If coaches identified

clinically relevant symptomatology, they could support par-

ticipants in finding adequate help (e.g. contact general prac-

titioner or psychiatric clinic). Additionally, participants

were supported to find on-site support services (e.g. socio-

economic or agricultural family counseling) or switch to an

onsite coaching if indicated.

Figure 1. CONSORT study flow
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Control group. Participants in the control group received

brief psychoeducation material on stress and depression

by email, combined with information about access to

regular care.

Outcomes

Primary and secondary outcomes were assessed via online

questionnaires (Unipark) at baseline and post-treatment (T1).

Primary outcome. Depressive symptom severity was

assessed with the German version of the Quick Inventory

Depressive Symptomology (QIDS-SR16) with scores

ranging from 0 to 27. Scores between 0 and 5, indicate

normal health status, while those between 6–10, 11–15,

16–20, and greater than 20, indicate mild, moderate,

severe, or very severe depressive symptom severity,

respectively.29 Reliability in this study was acceptable30

with αT0= .72 and αT1= .78.

Secondary outcomes. Lifetime history and major depressive

episodes (MDE) onset within the past year, bipolar disorder

(BPD), and general anxiety disorder (GAD) were self-

reported with adapted items from the web version of the

Composite International Diagnosis Interview version 3.0

(CIDI).31 For depression onset at post-treatment, both

CIDI rating and a score of 13 or greater on the

QIDS-SR16 as a cutoff for possible acute cases of clinical

depression32 were applied.

Secondary outcomes further included perceived stress

(Perceived Stress Scale, PSS, range 0–40, αT0= .85 – αT1
= .90),33 insomnia severity (Insomnia Severity Index, ISI,

range 0–28, αT0= .81 – αT1= .88),34 somatic symptom

burden (Somatic Symptom Scale, SSS-8, range 0–32,

αT0= .71 – αT1= .76),35 severity of GAD (GAD-7,

range 0–21, αT0= .78 – αT1 0.83),
36,37 severity of panic and

agoraphobic symptoms (Panic and Agoraphobia Scale, PAS,

range 0–48, αT0= .89 – αT0= .92),38 alcohol consumption

(consumption questions from Alcohol Use Disorder

Identification Test, AUDIT-C, range 0–12, αT0/1= .59)39

and quality of life (Assessment of Quality of Life-8D,

AQoL-8D, range 0–100, αT0= .92; αT1= .94).40

Work-related, the subjective capacity to work (SPE,

Guttman scale categories 0–3, repT0/1= .95)41 as well as

burnout symptomology (Maslach Burnout Inventory,

MBI-GS, subscales: “Emotional Exhaustion,” EE, range

0–30; “Cynicism,” CY, range 0–30; “Professional Efficacy,”

PE, range 0–36; αT0= .70 – .89, αT1= .77 – .91)42,43 was

assessed.

A context-adapted version of the cost questionnaire

“Trimbos Institute and Institute of Medical Technology

Questionnaire for Costs Associated with Psychiatric

Illness” (TiC-P)27,28 was used to monitor TAU.

Intervention-related outcomes. Intervention-related outcomes

included satisfaction with the coaching or information

material (Client Satisfaction Questionnaire for internet

interventions, CSQ-I, range 8–32, αCG= .95 – αIG=

.96),44–46 working alliance (Working Alliance Inventory,

participants: WAI-SR, range 12–60, α= .93; coaches:

WAI-SRT, range 10–50, α= .90),47 and negative effects

(Inventory for the Assessment of Negative Effects of

Psychotherapy, INEP).48 Data on the coaching process

(e.g. duration, sessions, topics) were retrieved from IVPnet.

Data analyses

Based on a power of 80%, an alpha of 0.05 (two-sided), and

an attrition rate of 20%,21,22 312 participants were needed

to be able to detect an effect of d= 0.3549 using an inde-

pendent t-test (G*Power Version 3.1.9.2).

Results are reported according to the Consolidated

Standards of Reporting Trials (CONSORT) 2010

Statement and its extension for reporting pragmatic

trials.50 Analyses were performed in R51 based on

intention-to-treat principles with a two-sided significance

level of 0.05. Missing data were imputed using the

R-package MICE52 to apply Multiple Imputation by

Chained Equations assuming data to be missing at

random. Representing the percentage of incomplete cases

at post-treatment, 21 imputed datasets were generated.53

Intervention-related outcomes and health service use were

not imputed. We used analysis of covariance (ANCOVA)

to compare primary and secondary outcomes between

study groups, adjusting for baseline scores. All analyses

were run in each imputed data set and estimates were

pooled using Rubin’s Rule.54,55 Results were reported as

mean within- and between-group differences and as

Cohen’s d effect sizes with corresponding 95% CIs accord-

ing to Hedges and Olkin.56

Treatment response, reliable deterioration, and close-to-

symptom-free status. To assess improvements in the

primary outcome at an individual level, we examined the

number of participants who showed a treatment response

as defined by a reliable change from baseline to post-

treatment according to the reliable change index (RCI) of

Jacobson and Truax.57 Participants were defined as reliably

improved if their QIDS-SR16 score declined from baseline

to post-treatment with more than 1.96 standard units corre-

sponding to a point change of at least 6, while taking into

account the reliability of the measurement instrument.

The same method was used to assess an increase in depres-

sive symptoms to indicate reliable deterioration.

Close-to-symptom-free status was a priori defined as a

score of ≤5 on the QIDS-SR16.29 Individuals below this

score at baseline were excluded from this analysis.

Differences in treatment response and close-to-symptom-free
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Table 1. Baseline characteristics of the study population (N= 314).

Name

IG (n= 160) CG (n= 154) Total

M SD M SD M SD

Age 53.12 9.25 50.10 10.49 51.64 9.98

QIDS-SR16 (sum score) 9.81 4.13 10.26 4.40 10.03 4.26

QIDS-SR16 (categorical) n % n % n %

0–5 none 20 12.5 21 13.6 41 13.1

6–10 mild 76 47.5 61 39.6 137 43.6

11–15 moderate 45 28.1 53 34.4 98 31.2

16–20 severe 17 10.6 17 11.0 34 10.8

≥21 very severe 2 1.3 2 1.3 4 1.3

Sex

Male 84 52.5 81 52.6 165 52.6

Female 76 47.5 73 47.4 149 47.5

Birthplace

Germany 158 98.8 154 100.0 312 99.4

Other 2 1.3 0 0.0 2 0.6

Ethnicity

Caucasian 158 98.8 153 99.4 311 99.0

Other 2 1.3 1 0.7 3 1.0

Relationship status

With partnership 148 92.5 133 86.4 281 89.5

No partnership 12 7.5 21 13.6 33 10.5

Education levela

Low 14 8.8 17 11.0 31 9.9

Middle 103 64.4 94 61.0 197 62.7

High 43 26.9 43 27.9 86 27.4

Employment status

Entrepreneur 94 58.8 103 66.9 197 62.7

Entrepreneurs spouse 35 21.9 25 16.2 60 19.1

Pensioner farmer 16 10.0 13 8.4 29 9.2

Family member of entrepreneur 14 8.8 12 7.8 26 8.3

Incapacitated for work 1 0.6 1 0.7 2 0.6

Second job off the farmb

No 42 85.7 33 89.2 75 87.2

Yes 7 14.3 4 10.8 11 12.8

Brutto Incomec

Low (<1000€) 13 13.3 11 10.4 24 11.8

Middle (1000–5000€) 45 45.9 61 57.6 106 52.0

High (>5000€) 17 17.4 10 9.4 27 13.2

Not disclosed 23 23.5 24 22.6 47 23.0

Main farm branch

Dairy farming 34 23.1 35 24.1 69 23.6

Arable farming 27 18.4 30 20.7 57 19.5

Animal farming 33 22.5 18 12.4 51 17.5

Wine growing 19 12.9 25 17.2 44 15.1

Vegetable growing 9 6.1 11 7.6 20 6.9

Horticulture 11 7.5 7 4.8 18 6.2

Fruit growing 1 0.7 5 3.5 6 2.1

Direct marketing 3 2.0 3 2.1 6 2.1

Other 10 6.8 11 7.6 21 7.2

Physical illness

Yes 94 58.8 85 55.2 179 57.0

No 66 41.3 69 44.8 135 43.0

Current antidepressant medication

No 86 83.5 78 94.0 164 88.2

(continued)
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status between study groups were assessed using χ2 tests.

Numbers-needed-to-treat (NNT; with 95% CI) to achieve

one treatment response and close-to-symptom-free status,

respectively, were calculated as the inverse of the risk

difference.58,59

Onset and remission of potential MDD. Group differences in

depression onset were assessed with Poisson regression in

the subsamples of individuals without self-reported MDE/

MDD at baseline based on CIDI and QIDS-SR16< 13,

respectively, estimating incidence rate ratios (IRR) with

95% CIs. For individuals with potential MDD at baseline

(QIDS-SR16≥13) group differences in remission were

assessed using logistic regression. Odds Ratios (OR) and

95% CIs were reported.

Sensitivity analyses. To test the robustness of the findings,

subgroup analyses were conducted with study completers.

The influence of intervention (e.g. coaching duration,

coaches’ background) and individual characteristics (e.g.

treatment preferences) on the primary outcome was ana-

lyzed using linear regression.

Results

Participants

A total of 1347 individuals completed the screening.

Two individuals who completed the baseline assessment

after study N was reached were randomized by coin-flip,

resulting in a total sample of 314 participants, with 160

participants in IG and 154 in CG. In IG, 24 participants

(15.0%) and in CG 43 participants (27.9%) were lost to

follow-up. Study completers and study dropouts did

not differ in any sociodemographic or clinical baseline

characteristics.

The majority of participants were male (n= 165, 52.5%),

lived in partnership (n= 281, 89.5%), had middle education

(n= 197, 62.7%), and were entrepreneurs (n= 197, 62.7%)

with an average age of 52 (SD= 9.98, range: 25–87).

Average depressive symptom severity was mild to moder-

ate (M= 10.03, SD= 4.26), with 88 participants (28.0%)

scoring ≥13 on the QIDS-SR16 (Table 1).

Intervention-related outcomes

Coaches and intervention use. During the study, 34 coaches

(n= 31 female, 91.2%) worked with 1–20 participants (M=

Table 1. Continued

Name

IG (n= 160) CG (n= 154) Total

M SD M SD M SD

Yes 17 16.5 5 6.0 22 11.8

Experience with psychotherapy

No 129 80.6 132 85.7 261 83.1

Yes 31 19.4 22 14.3 53 16.9

CIDI – MDE

MDE in lifetime 32 20.0 44 28.6 76 24.2

MDE in past 12 month 25 15.6 29 18.8 54 17.2

CIDI – BPD

Broad mania in lifetime 10 6.3 24 15.6 34 10.8

Broad mania in past 12 month 8 5.0 15 9.7 23 7.3

CIDI – GAD

Anxiety in lifetime 33 20.6 33 21.4 66 21.0

Anxiety in past 12 month 28 17.5 22 14.3 50 15.9

Search for therapy

Not searching or waiting 152 95.0 148 96.1 300 95.5

Searching for therapy 7 4.4 6 3.9 13 4.1

On a waiting list for therapy 1 0.6 0 0.0 1 0.3

Intervention preference

Preference for telephone coaching 72 45.0 74 48.1 146 46.5

No preference 76 47.5 69 44.8 145 46.2

Preference for information material 12 7.5 11 7.1 23 7.3

IG: Intervention group; CG: Control group; QIDS-SR16: Quick Inventory of Depressive Symptomatology; CIDI: Composite International Diagnostic

Interview; MDE: Major Depressive Episode; BPD: Bipolar Disorder; GAD: Generalized Anxiety Disorder.
aLow: no formal education or lower secondary education, middle: finished upper secondary education, high: finished study or master’s certificate.
bOnly applied to spouses and family members of entrepreneur (n= 86).
cOnly applied to entrepreneurs and spouses/family members with working contract in the company (n= 204).
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4.71, SD= 2.26). According to IVPNetworks, coaches had

a background in systemic counseling (n= 18, 53.0%), cog-

nitive behavioral methods (n= 11, 32.0%), hypnotherapy

(n= 8, 24.0%), gestalt- or analytic therapy (n= 7, 20.5%),

or other coaching and counseling methods (n= 19,

55.9%). Additional sociodemographic and work-related

information were assessed via an online questionnaire

from coaches (17/34, 50%; Supplement 1). Analyses of

semistructured interviews with eight coaches revealed psy-

choeducation, conjoint goalsetting, and a three-phase model

(“introduction and alliance building”-, “working”-, and

“stabilizing”-phase) as common elements for the individua-

lized coaching. Intervention use is displayed in Table 2.

Satisfaction and working alliance. Satisfaction in IG was

higher (n= 135; M= 28.17, SD= 5.58) compared to CG

(n= 109; M= 16.11, SD= 6.46, t(214.64)=−15.39, p<

0.001). Working alliance between coach and participant

was rated as good by participants (n= 135, 84.9%, M=

4.05, SD= 0.66) and by the 17 coaches who rated a total

of 86/159 (54.1%) coachings (M= 3.94, SD= 0.68).

Primary outcome

Both groups showed statistically significant reductions in

depressive symptom severity indicated by changes in base-

line to post-treatment scores on the QIDS-SR16 (IG: 3.37

points, SD= 4.21, t(3597)=−7.17, p< 0.001, d=−0.92

[95% CI: −0.67 to −1.17]; CG: 2.10 points, SD= 5.01,

t(1793)=−3.86, p < 0.001, d=−0.50 [95% CI: −0.25 to

−0.77]). Depressive symptom severity was statistically sig-

nificantly reduced in IG compared to CG while adjusting

for baseline symptoms (F1,306.54= 12.78, p< 0.001) corre-

sponding to a small to medium between-group effect size

of Cohen’s d=−0.39 [95% CI: −0.15 to −0.64].

Treatment response, symptom deterioration, and close-to-

symptom-free status. Treatment response was observed in

more participants in IG (58/160= 36.3%) than in CG (44/

154= 28.6%) but without statistical significance (χ2=

2.11, p= 0.16; NNT= 13.02, 95% CI: −38.71 to 5.57). In

IG, statistically significantly more participants achieved a

close-to-symptom-free status (61/140= 43.6%) compared

to CG (37/133= 27.8%; χ2= 7.35, p= 0.007; NTT= 6.35,

95% CI: 3.72–21.70). A significant difference was

observed in reliable deterioration with one case (0.6%) in

IG and nine cases (5.8%) in CG (χ2= 6.4, p= 0.02).

Secondary outcomes

Onset and remission of depression. Based on CIDI (n= 260),

15 cases (6.6%) of possible MDE onset were observed in

CG compared to six cases (2.7%) in IG (IRR= 0.39, 95%

CI: 0.14–1.09, p= 0.07). Likewise, no group difference

was observed in potential MDD cases based on

QIDS-SR16 (n= 226) with eight (3.5%) and four (1.8%)

new cases of potential MDD in CG and IG, respectively

(IRR= 0.36, 95% CI: 0.10–1.36, p= 0.13).

No statistically significant difference between groups in

remission (IG: nbaseline= 40, npost= 11, 27.5% remission,

CG: nbaseline= 48, npost= 22, 45.8% remission; OR= 1.84,

95% CI: 0.66–5.42, p= 0.27) was observed.

Other mental health outcomes. Analyses yielded significant

differences in favor of IG for perceived stress (d=−0.34,

95% CI: −0.08 to −0.59), generalized anxiety (d=−0.30,

Table 2. Intervention use in the study period based on IVP

Networks reporting (N= 160).

Name

Coaching participants

(N= 160)

Session characteristicsa M SD Min Max

Sessions 13.43 6.02 1 32

Frequency of sessions (days) 14.09 5.87 0 42.25

Session duration (minutes) 48.57 14.69 1 120

Duration of coaching

(months inscribed)

6.14 1.99 0.36 11.11

Volume of coaching

(minutes)

652.52 325.76 50 1598

Coaching additiona n %

Prolonging of coaching 29 18.2

Transfer to on-site-coaching 0 0.0

Documented coaching

topics (keywords)a
n %

Workload 110 68.7

Partnership conflict 75 46.9

Distinction work – private life 56 35.0

Conflict with children 44 27.5

Health problem 43 26.9

Generation conflict 39 24.34

Farm succession 28 17.5

Role conflict 26 16.3

Conflict with employees 22 13.8

Care of family member 18 11.3

Other 43 26.9

Documented discharge

reason

n %

Improved outcome (coach

rating)

96 59.9

Further support recommended

or installed

47 29.4

Withdrew consent 7 4.4

Lacked compliance 5 3.2

Agreed on different needs for

support

3 1.9

Physically too impaired to

participate

1 0.6

Coaching not started 1 0.6

aData referring to n= 159 participants who had at least one coaching

session.
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95% CI: −0.07 to −0.53), somatic symptoms (d=−0.39,

95% CI: −0.16 to −0.63), dimensions of the Maslach

burnout inventory (EE: d=−0.28, 95% CI: −0.05 to

−0.51; PE: d= 0.4, 95% CI: 0.64–0.16; CY: d=−0.24,

95% CI: 0 to −0.47), and quality of life (d= 0.29, 95%

CI: 0.52–0.06) (Table 3).

Negative effects. Based on the INEP, one-third of IG parti-

cipants (47/135, 34.8%) reported at least one negative

effect attributed to the intervention. In total, 82 negative

effects were reported of which most were “intrapersonal

changes” (n= 33, 40.2%, Supplement 2).

Use of TAU. Overall, more participants in IG (n= 97,

71.3%) reported use of at least one health service

(Table 4) during the last three months compared to CG par-

ticipants (n= 63, 56.8%, χ2(1)= 5.06, p= 0.02).

Sensitivity analyses. Analyses of the study completer (n=

247, 78.7%) showed that outcomes remained comparable

Table 3. Primary and secondary outcomes at 6-month post-treatment (N= 314).

Outcome Group

Baseline

assessment (T0)

6-month post-

treatment (T1)

F p

Between-group effect size

Cohen’s d (95% CI)M SD M SD

QIDS-SR16 IG 9.81 4.13 6.44 3.95 12.78 <0.001 −0.39 (−0.64 to −0.15)

CG 10.26 4.40 8.16 4.62

PSS-10 IG 21.76 5.78 17.06 7.31 8.06 0.01 −0.34 (−0.59 to −0.08)

CG 21.95 6.36 19.73 8.31

ISI IG 10.95 4.98 7.91 5.21 3.47 0.06 −0.20 (−0.44 to 0.05)

CG 10.72 5.05 8.97 5.55

GAD-7 IG 8.28 3.67 5.87 3.78 9.72 <0.001 −0.30 (−0.53 to −0.07)

CG 8.70 4.05 7.07 4.11

PAS IG 6.08 6.67 4.26 6.47 0.39 0.53 −0.07 (−0.30 to 0.17)

CG 6.65 7.10 4.67 6.18

AUDIT-C IG 3.04 1.77 2.89 1.77 1.28 0.26 −0.07 (−0.30 to 0.15)

CG 3.19 2.05 3.02 1.96

SSS-8 IG 11.03 4.66 8.36 4.60 17.98 <0.001 −0.39 (−0.63 to −0.16)

CG 11.74 5.50 10.46 5.84

MBI (EE) IG 15.33 7.17 12.92 7.71 10.76 <0.001 −0.28 (−0.51 to −0.05)

CG 16.44 7.58 15.14 8.07

MBY (CY) IG 8.50 5.84 8.11 6.69 5.73 0.02 −0.24 (−0.47 to 0.00)

CG 9.41 5.86 9.72 6.68

MBI (PE) IG 26.69 7.19 28.33 6.56 13.96 <0.001 0.40 (0.16 to 0.64)

CG 25.12 7.58 25.34 8.00

AQoL-8D (total) IG 66.89 9.38 72.17 10.39 13.71 <0.001 0.29 (0.06 to 0.52)

CG 66.39 10.90 68.73 12.77

AQoL-8D (PSD) IG 77.67 10.34 80.67 10.45 9.06 <0.001 0.25 (0.01 to 0.48)

CG 77.67 10.81 77.9 11.77

AQoL-8D (MSD) IG 62.47 10.73 68.81 11.88 11.04 <0.001 0.28 (0.05 to 0.51)

CG 61.76 12.34 65.16 14.21

SPEa SPE= 0

SPE= 1

SPE= 2

SPE= 3

IG 75

36

40

9

46.88

22.50

25.00

5.63

92

32

28

8

57.50

20.00

17.50

5.00

0.51

SPE= 0

SPE= 1

SPE= 2

SPE= 3

CG 66

44

33

11

42.86

28.57

21.43

7.14

76

38

29

11

49.35

24.68

18.83

7.14

IG: Intervention group; CG: Control group; QIDS-SR16: Quick Inventory of Depressive Symptomatology; PSS-10: Perceived Stress Scale; ISI: Insomnia

Severity Index; GAD-7: Generalized Anxiety Disorder; PAS: Panic and Agoraphobia Scale; AUDIT-C: Alcohol Use Disorder Identification Test –

Consumption Questions; SSS-8: Somatic Symptom Scale; MBI-GS: Maslach-Burnout-Inventory General Survey; EE: Emotional Exhaustion; CY: Cynism; PE:

Professional Efficacy; AQoL-8D: Assessment of Quality of Life; PSD: Physical Super Dimension; MSD: Mental Super Dimension; SPE: Subjective Prognosis

of Gainful Employment Scale. Data are imputed and based on ITT analyses.
aReported are N and %. Tested with Fisher exact test.
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with greater effect sizes compared to the main analyses

(Supplement 3). Additionally, small effects of an increased

reduction in insomnia (d=−0.22 [95% CI: −0.47 to 0.03])

and panic and agoraphobic symptoms (d=−0.3 [95% CI:

−0.6 to 0.01]) were found in IG compared to CG.

Baseline depressive symptom severity and coaching dur-

ation were uncorrelated (r= 0.12, p= 0.11) but baseline

symptom severity predicted depressive symptoms at post-

treatment (β= 0.51, t(111)= 7.35, p < 0.0001, R2
= 0.29

[95% CI: 0.17–0.42]; Supplement 3).

Discussion

We reported the post-treatment results from a pragmatic

randomized controlled trial comparing a personalized tele-

phone coaching to a control group receiving brief psychoe-

ducational material. Coaching participants showed a

significantly greater reduction in depressive symptom

severity (d=−0.39, 95% CI: −0.64 to −0.15) compared

to CG. No significant differences in reliable symptom

improvement and depression onset were observed, but

coaching led to fewer reliable deteriorations compared to

CG. Positive effects in favor of IG were also shown for

stress, anxiety, somatic symptoms, burnout risk, and

quality of life.

To our knowledge, this is the first trial for personalized

preventive telephone coaching targeting depressive symp-

toms in farmers. The observed reduction in depressive

symptoms is comparable to previous findings for indicated

depression prevention with effect sizes reported at post-

treatment as d= 0.35 (95% CI: −0.23 to −0.47) for

face-to-face interventions,49 d=−0.39 (95% CI: −0.25 to

−0.53) for general online interventions,60 and d=−0.28

(95% CI: −0.50 to −0.07) for guided online-interventions

for farmers.61 The average intervention duration of 13 ses-

sions over six months in this study is higher compared to

most online trainings (6–12 sessions, 3–12 weeks)60 but

similar to preventive health coaching (1–20 sessions,

1–24 weeks)62 and face-to-face interventions in subthres-

hold (5–16 session)10 and major depression (3–24 ses-

sions, 3–36 weeks).63 Studies on telephone coaching

based on cognitive behavioral therapy or motivational

interviewing for adults with MDD reported slightly

higher effect sizes for symptom reduction with d=−0.76

(95% CI: −0.40 to −0.80) at four months21 and d=−0.45

(95% CI: −0.14 to −0.75) at 12 months.22

Regarding the nonsignificant group differences in

MDE onset, three potential reasons should be considered.

First, overall onset rates at post-treatment were low in

both groups (CG: 12.0%, IG: 4.4% based on CIDI).

Onset rates for nonactive control groups are reported

with incidence rates of 25%–30% in (indicated) preven-

tion over 12 months.10,60 As shown by Reins et al.60

depression onset in subclinical control conditions

occurred on average eight months after study enrolment.

Thus, our follow-up period might have been too short to

observe group differences in depression onset. Second,

our control group was not completely inactive but

Table 4. Use of psychosocial and (mental) health services in the study population according to corresponding items of Tic-P

(study-completer only, n= 247 at post-assessment).

Service Group

Assessment at study begin (T0) Assessment at post-treatment (T1)

n %

Difference between

groups % (95% CI) n %

Difference between

groups % (95% CI)

Use of at least one health service IG 39 24.4 2.30 (0.64 to 3.95) 97 71.3 19.72 (15.31 to 24.12)

CG 34 22.1 63 56.8

General practitioner IG 111 69.4 2.05 (0.48 to 3.62) 87 64.0 12.62 (8.48 to 16.76)

CG 110 71.4 57 51.4

Psychotherapist IG 4 2.5 1.85 (0.36 to 3.34) 3 2.2 0.5 (−0.38 to 1.37)

CG 1 0.7 3 2.7

Specialist for psychiatry, neurology or

psychosomatic medicine

IG 9 5.6 3.03 (1.13 to 4.93) 5 3.7 0.83 (−0.30 to 1.96)

CG 4 2.6 5 4.5

Clinic for psychiatry/psychosomatic IG 1 0.6 0.63 (−0.25 to 1.51) 2 1.5 2.13 (0.33 to 3.93)

CG 0 0.0 4 3.6

Prescribed antidepressants IG 17 10.6 7.38 (4.49 to 10.27) 13 9.6 5.96 (3.00 to 8.91)

CG 5 3.3 4 3.6

SVLFG psychosocial health services IG 2 1.3 2.65 (0.87 to 4.42) 3 2.2 4.1 (1.63 to 6.57)

CG 6 4.0 7 6.3

Other psychosocial health services IG 13 8.1 2.91 (0.81 to 5.01) 8 5.9 5.83 (2.91 to 8.75)

CG 17 11.0 13 11.7

IG: Intervention group; CG: Control group; TIC-P: Treatment Inventory of Costs in Patients with psychiatric disorders; SVLFG: social insurance for

farmers, foresters, and gardeners. Based on study completer answers (T0: NIG= 160, NCG= 154; T1: NIG= 136, NCG= 111).
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received psychoeducational material about stress, depres-

sion, and healthcare services. Yet, brief psychoeduca-

tional interventions can result in depressive symptom

reduction.64 Third, the study was powered to detect stat-

istically significant differences in depressive symptom

severity, which might not have been sufficient to detect

differences in MDD onset.

The recent Covid-19 pandemic has increased the

demand and use of telehealth services rapidly.65–67

Although the increased exposure to telehealth options

might have positively influenced the attitudes of practi-

tioners an users,68,69 it also revealed that telehealth is still

considered a more niche intervention option in many coun-

tries resulting in a lack of training of heath care profes-

sionals and reimbursement opportunities.70–72 In line with

other (pre-)pandemic studies, our results show that tele-

phone coaching can effectively promote mental health,

not only as a necessity in a global health crisis but also in

easing access for remotely living communities,73 lowering

socioeconomic costs,74,75 and offering alternatives for

people with restricted (broadband) internet access.75–77

Implementing a structure for telehealth in routine care can

further strengthen and enable the health care system to

spontaneously and flexibly react to future large-scale

health crisis.67,71,72

Limitations

We neither applied a cutoff on self-reported depression nor

conducted diagnostic interviews at baseline in order to

mimic routine care. Thus, around a third of included indivi-

duals were potential MDD cases and about a quarter of par-

ticipants reported lifetime MDE. The telephone coaching

might therefore have functioned as recurrence/relapse pre-

vention or (early) treatment. Future studies should clarify

whether telephone coaching is equally effective in the pre-

vention of first depression onset, prevention of recurrence/

relapse, and early treatment, respectively.

Although we evaluated the coaching as a depression pre-

vention intervention and included participants with at least

mild depressive symptoms, we did not exclude participants

with comorbid symptoms. Due to the personalized

approach, coaches and participants might have agreed to

focus on other symptoms. This might partly explain why

only 36% (n= 113) of participants showed a treatment

response, a finding similar to other studies on online indi-

cated prevention60 and preventive face-to-face interven-

tions.49 Treatment response might be especially critical

for this target group in order to avoid an even greater reluc-

tance to seek professional help.78 Nonresponse can lead to

(early) dropout.79 However, early termination of telephone

coaching was low in this study (n= 17/160, 10.6%), which

might be due to the low-threshold telephone delivery80 or

because of the personalized approach.

Nevertheless, the highly personalized intervention and

diverse coaches’ backgrounds restrict the generalizability

of the intervention effects. More research on preventive

(telephone) coaching on mental health outcomes is

needed, especially to determine effective methods and

effects of personalization.81

Finally, the assumed advantage of telephone coaching

making health care more accessible might have been

limited due to study-specific inclusion criteria (e.g. internet

access). The multistage inclusion procedure for study par-

ticipation might have resulted in the inclusion of highly

motivated participants.

Conclusion

Personalized telephone coaching can effectively reduce

depression symptoms and improve mental health in

farmers. It could play an important role in intervening at

an early stage of mental health problems and if needed

facilitating access to further support (e.g. psychotherapy,

farming specific offers) which is especially crucial in rural

areas and populations with low help-seeking behavior.

Long-term (cost)-effectiveness analyses and the evaluation

of the implementation into routine care will gain more

insight into the potential of telephone coaching in this

population.
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Supplement 1: Additional information on participating coaches  

Table 1 Sociodemographic and occupational information of participating coaches (self-report, n=17) 

Variable M SD Min Max n % 

Age  47.87 9.66 30 64   

Gender 

 

Female 

Male 

    15 

2 

88.2 

11.8 

Country of birth 

 

Germany 

Russia 

 

 

   16 

1 

94.1 

5.9 

State 

 

Hamburg 

North Rhine-Westphalia 

Schleswig-Holstein 

Bavaria 

    12 

2 

2 

1 

70.6 

11.8 

11.8 

5.9 

Subject of 

degree a  

Psychology 

Education science 

    17 

1 

100.0 

5.9 

State-licenced 

psychotherapist 

 

No 

Yes 

In training 

 

 

 

   12 

3 

2 

70.6 

17.6 

11.8 

Description of 

the trainings a 

 

Systemic therapy 

Hypnotherapy 

Conflict Counselling/ Moderation 

Supervision 

Psychodynamic therapy 

Traumatherapy/-counselling 

Gestalt therapy 

Behavioral therapy 

Educational guidance 

Other coaching or counseling training  

6 

5 

4 

4 

4 

3 

3 

3 

2 

5 

35.3 

29.4 

23.5 

23.5 

23.5 

17.7 

17.7 

17.7 

11.8 

29.5 

Duration of the 

trainings a  

Indicated in hours 

Indicated in years 

622.36 

2.75 

942.28 

0.83 

40 

2 

3500 

4 

  

Type of 

employment 

Permanent employee  

Freelancer 

    12 

5 

70.6 

29.4 

Clinical 

experience 

 

0-6 months 

12-24 months 

5-6 years 

7-8 years 

8-9 years 

9-10 years 

More than 10 years 

    1 

2 

2 

3 

1 

1 

7 

5.9 

11.8 

11.8 

17.6 

5.9 

5.9 

41.2 

Coaching 

experience at 

study begin  

 

0-6 months 

6-12 months 

12-24 months 

2-3 years 

3-4 years 

5-6 years 

6-7 years 

9-10 years 

More than 10 years 

 

 

 

 

  4 

1 

1 

1 

2 

1 

2 

1 

4 

23.5 

5.9 

5.9 

5.9 

11.8 

5.9 

11.8 

5.9 

23.5 
a multiple answers possible 
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Supplement 2: Negative effects of the personalized telephone coaching 

Table 1 Negative effects of the intervention reported by participants (n=135) in the INEP  

Item N % 

Intrapersonal change 33 23.9 

Longer periods of feeling bad 13 9.6 

Depending on coach  9 6.7 

Severity of suffering from past experiences/events 5 3.7 

Neglect of hobbies and social contacts because of coaching 5 3.7 

Worsening of symptoms 2 1.5 

Experiencing new thinking and behavior patterns as harmful 2 1.5 

Difficulties to make decisions alone 2 1.5 

Less trusting others 1 0.7 

Feeling more lonely 0 0.0 

As a human being changed to the negative 0 0.0 

Thoughts/plans to commit suicide for the first time 0 0.0 

Relationship 13 9.6 

Problem with partner's jealousy 10 7.4 

More arguments/conflicts in relationship 5 3.7 

Stigma 11 8.1 

Financial worries 10 7.4 

Worries about (potentially) increasing insurance fees 2 1.5 

Fear of others discovering about the program usage 2 1.5 

Therapeutic malpractice of the coach 10 7.4 

Feeling of being forced to do exercises given by coach 8 5.9 

Hurtful statements by coach  3 2.2 

Feeling of data security not being ensured during the coaching 1 0.7 

Feeling of being made fun of by the coach 0 0.0 

Friends and Family 2 1.5 

Worsened relationship with family 2 1.5 

Worsened relationship with friends 0 0.0 
INEP=Inventory for Assessing Negative Effects of Psychotherapy. Data based on n=135 study completer. Only negative effects attributed 

directly to the intervention are reported.  
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Supplement 3: Sensitivity Analyses  

Table 1 Primary and secondary outcomes at post-treatment (study completer only, n= 168) 

Outcome Group   n 

Baseline 

assessment 

(T0) 

6m post-

treatment 

(T1) 
F p 

Between-group 

effect size Cohen's d 

(95%-CI) 
M SD M SD 

QIDS-SR16 IG 85 9.11 3.74 5.71 3.17 34.47 <0.001 -0.74 (-1.02 - -0.45) 

CG 83 10.19 4.26 8.71 4.35 

PSS-10 IG 85 21.69 5.46 16.98 6.50 12.2 <0.001 -0.44 (-0.73 - -0.14) 

CG 83 21.70 6.20 20.23 7.97 

ISI IG 85 10.27 4.77 8.05 5.20 4.28 0.04 -0.24 (-0.54 - 0.06) 

CG 83 10.89 5.64 9.30 5.36 

GAD-7 IG 85 8.15 3.38 6.02 3.44 8.49 <0.001 -0.37 (-0.67 - -0.07) 

CG 83 8.92 4.24 7.41 3.96 

PAS IG 85 5.18 5.21 3.19 4.91 5.46 0.02 -0.3 (-0.6 - 0.01) 

CG 83 6.96 7.55 4.84 6.16 

AUDIT-C IG 85 3.01 1.59 2.86 1.53 0.62 0.43 0.07 (-0.23 - 0.37) 

CG 83 2.87 1.83 2.75 1.74 

SSS-8 IG 85 10.45 4.23 8.04 4.13 26.34 <0.001 -0.58 (-0.87 - -0.29) 

CG 83 12.24 5.76 10.94 5.46 

MBI (EE)  IG 85 14.81 6.49 12.34 7.14 21.74 <0.001 -0.48 (-0.78 - -0.19) 

CG 83 16.46 7.39 15.95 7.47 

MBY (CY) IG 85 8.36 5.55 7.84 6.08 9.03 <0.001 -0.36 (-0.66 - -0.06) 

CG 83 9.45 6.08 10.22 6.98 

MBI (PE) IG 85 27.86 5.59 27.92 6.67 8.48 <0.001 0.35 (0.05 - 0.65) 

CG 83 24.17 7.96 25.30 7.95 

AQoL-8D 

(total) 

IG 85 67.64 7.59 72.99 7.86 33.41 <0.001 0.51 (0.22 - 0.81) 

CG 83 65.70 11.71 67.50 12.39 

AQoL-8D 

(PSD) 

IG 85 78.45 8.78 81.61 9.54 27.79 <0.001 0.45 (0.15 - 0.74) 

CG 83 76.37 11.38 76.61 12.09 

AQoL-8D 

(MSD)  

IG 85 63.21 9.12 69.46 9.21 23.85 <0.001 0.48 (0.18 - 0.77) 

CG 83 61.33 13.19 63.76 13.76 

SPE a 

SPE=0 

SPE=1 

SPE=2 

SPE=3 

IG 85 

 

40 

21 

21 

3 

 

47.1 

24.7 

24.7 

3.5 

 

52 

15 

17 

1 

 

61.2 

17.7 

20.0 

1.2 

 

1.0 

 

SPE=0 

SPE=1 

SPE=2 

SPE=3 

CG 83 

32 

22 

22 

7 

38.6 

26.5 

26.5 

8.4 

36 

18 

20 

9 

43.4 

21.7 

24.1 

10.8 
Data is based on study completer (n=168). IG=Intervention group; CG=Control group; QIDS-SR16=Quick Inventory of Depressive 

Symptomatology; PSS-10=Perceived Stress Scale; ISI=Insomnia Severity Index; GAD-7=Generalized Anxiety Disorder; PAS=Panic and 

Agoraphobia Scale; AUDIT-C=Alcohol Use Disorder Identification Test – Consumption Questions; SSS-8=Somatic Symptom Scale; MBI-

GS=Maslach-Burnout-Inventory General Survey; EE=Emotional Exhaustion; CY=Cynism; PE=Professional Efficacy; AQoL-8D=Assessment of 

Quality of Life; PSD=Physical Super Dimension; MSD=Mental Super Dimension; SPE=Subjective Prognosis of Gainful Employment Scale. a  

Reported are N and %. Tested with Fishers exact test.
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A RT I C L E 3 — E F F E C T I V E N E S S O F T E L E P H O N E
C O A C H I N G AT 1 2 & 1 8 M O N T H S ( T E C - A )

Title:
Does telephone coaching improve farmers’ mental health in the long
term? Results of the 12- and 18-month follow-up of a pragmatic
randomized controlled trial

Summary:
Farmers and related occupations are subject to a number of risk factors
for depression, such as labor-intensive, financially challenging, and
seasonal working conditions. They often live and work together with
their family in remote and underserved areas and show low help-
seeking behavior. Personalized telephone coaching could address the
various stressors and needs of the target group and serve as a low-
threshold intervention to improve mental health. Thus, the aim of this
study was to evaluate the long-term effectiveness of a personalized
telephone coaching in reducing depressive symptom severity and
other mental health problems in farmers after 12 and 18 months.

Participating farmers with elevated depressive symptoms (Pa-
tient Health Questionnaire; PHQ-9 ≥ 5) were randomly allocated to
receive a personalized telephone coaching (N = 160) or treatment as
usual enhanced by psychoeducation and information about routine
care (N = 154). The coaching was conducted by psychologists with
training in coaching or therapeutic methods. It could be personalized
in session count, frequency, duration (at most 850 minutes over 6

months with optional prolonging of 150 minutes /3 months), and
topics were based on individual needs. A referral to on-site coach-
ing or other social and health services (e.g. socioeconomic or family
counselling for farmers), could be arranged or recommended if indi-
cated. Depressive symptom severity (Quick Inventory of Depressive
Symptomatology, QIDS-SR16) as well as other mental health and work-
related outcomes were assessed at baseline and at follow-ups 12 and
18 months after baseline and group differences were analyzed using
covariance analysis (ANCOVA) controlling for baseline severity.

Participants named on average 5 stressors (SD = 2.00, range:
1 – 11) in everyday life and coaches documented an average of 3 top-

90
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ics per participants (SD = 1.39, range 1 – 7) which were focused on
during the coaching. Group differences in favor of the intervention
were observed in depressive symptom severity (d

12 months = -0.34

[95%–CI: -0.58, -0.10]; d
18 months = -0.31 [95%–CI: -0.56, -0.05]), per-

ceived stress (d
12 months = -0.42 [95%–CI: -0.66, -0.17], d

18 months = -0.38

[95%–CI: -0.62, -0.13]), generalized anxiety (d
12 months = -0.28 [95%–

CI: -0.53, -0.03]), somatic symptoms (d
12 months = -0.32 [95%–CI: -0.57,

-0.07], d
18 months = -0.26 [95%–CI: -0.52, -0.01]), and quality of life

(d
12 months = 0.30 [95%–CI: 0.06, 0.53]). For work-related characteristics,

group differences were observed in favor of the intervention for emo-
tional exhaustion (d

12 months = -0.29 [95%–CI: -0.55, -0.03]; d
18 months = -

0.28 [95%–CI: -0.54, -0.03]) and cynicism (d
12 months = -0.33 [95%–CI:

-0.57, -0.09]; d
18 months = -0.35 [95%–CI: -0.60, -0.09]). For depression

onset, insomnia severity, symptoms of panic and agoraphobia and
alcohol consumption no differences were observed at any time as well
as for professional efficiency or self-reported prognosis of work (all p
>.05).

The follow-up assessments coincided with the COVID-19 pan-
demic which could potentially influence the results, even though it
was tried to account for that. Limitations of the study include that no
upper cut-off on depressive symptom severity was applied and thus
no distinction can be made between prevention and early treatment.
This study is the first RCT to evaluate the effectiveness of a preventive
telephone coaching focusing on the needs of the farming population
in Germany. Results suggest long-term effectiveness in reducing de-
pressive symptoms and promoting mental health up to a year after
coaching, which could potentially reduce depression related burden
of disease.

Manuscript in preparation:
Thielecke* J, Titzler* I (* shared first authorship), Braun L, Ebert DD,
Freund J, Baumeister H, Berking M, and Buntrock C. Does telephone
coaching improve farmers’ mental health in the long term? Results of
the 12- and 18-month follow-up of a pragmatic randomized controlled
trial. In preparation

Contribution:
Janika Thielecke contributed to the study conceptualization, design
and methods. She prepared and submitted the research proposal
for the local ethics committee. She was responsible for the recruit-
ment, study administration, data curation and analysis. She presented
and discussed results with project partners and on international con-
ferences. She drafted the methods and results parts in the original
manuscript, revised them after feedback from her co-authors and gave
impulses for introduction and discussion parts.
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Abstract 

Objectives: Farmers and related professions are at risk of depression due to their labor-

intense, economically difficult, and seasonal working conditions, their residence in underserved 

areas, and their low help-seeking behavior. The aim of this study was to evaluate the long-term 

effectiveness of personalized telephone coaching in reducing depressive symptom severity and other 

mental health problems in farmers. 

Methods: Participating farmers with elevated depressive symptoms (PHQ-9 g 5) were 

randomly allocated to receive up to 6 months of personalized telephone coaching (N=160) or 

enhanced treatment-as-usual (TAU+) with psychoeducational via mail (N=154). The coaching was 

conducted by psychologists and personalized in terms of session count, frequency, duration, and 

topics based on individual needs. Depressive symptom severity and other mental health and work-

related outcomes were assessed at baseline, after 12 and 18 months. Group differences were 

determined by covariance analysis controlling for baseline severity.  

Results: Group differences were observed in favor of the telephone coaching compared to 

TAU+ in depressive symptom severity (d12months=0.34, d18months=0.31), perceived stress (d12 months=0.41, 

d18 months=0.37), and emotional exhaustion (d12months=0.29, d18 months=0.28) and cynism (d12 months=0.32, 

d18 months=0.34) at both follow-ups. Group differences in anxiety (d=0.28) and quality of life (d=0.30) 

were only observed at 12 months assessment. No group differences were observed in depression 

onset, insomnia severity, symptoms of panic and agoraphobia, alcohol consumption, professional 

efficiency or self-reported prognosis of working capacity. 

Conclusions: Personalized telephone coaching as a remote prevention offer for farmers is a 

promising approach to reduce depression and other mental health problems sustainably up to 18-

months. 

Clinical trial registration: DRKS00015655  
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Introduction 

Major depressive disorder (MDD) is associated with functional impairment worldwide and 

has an average lifetime and 12-month prevalence estimated at 12.6% and 4.8%, respectively, in high-

income countries, including Germany [1]. There is ample evidence for the effectiveness of 

pharmacotherapy and psychotherapy in the treatment of adult MDD, even though the reported 

higher acceptability of psychotherapy suggests a preference for psychological interventions [2]. 

Optimal evidence-based treatments with 100% coverage could reduce the disease burden of 

depression by only one-third [3], but in fact only one-fifth of those affected by MDD receive 

specialized treatment [1]. This strongly underlines the importance of prevention to further reduce 

the burden of MDD [4]. Meta-analyses in the field of prevention research demonstrated that 

psychological interventions can effectively reduce depressive symptom severity at post-treatment (g 

= 0.35 [95%-CI: 0.23, 0.47]) [5] and the risk of MDD onset one year after the preventive intervention 

by 19% (RR =0.81 [95% CI: 0.72, 0.91]) [6]. In particular, selective prevention focusing on individuals 

with high-risk for the onset of MDD, e.g. due to exposure to a combination of risk factors, or 

indicated prevention focusing on individuals with subthreshold symptoms has proven to be an 

effective approach [6].  

Previous research reported that farming [7–10] and forestry [11] occupations are associated 

with increased risk for mental health problems including depression, in comparison to non-

agricultural setting. Thus, special attention must be paid on the accumulation of risk factors, as 

individuals from agricultural occupations are exposed to multiple stressors in their work 

environment, such as pesticide exposure, stress, high work load, working with family, 

unpredictability in the workplace, an additional off-farm job, poor physical health, previous injury, 

agricultural policies, the treatment of farmers in society and in the media [12–14]. However, help-

seeking behavior for mental health problems tends to be hesitant in rural communities, which is still 

strongly related to agrarian values, such as concern about stigma, gossip in the community, one's 

own stoicism, and view that seeking counseling services is a sign of weakness [15]. At the same time, 
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low mental health care utilization among farmers [7,8] combined with limited treatment availability 

in rural and remote areas [16], increases barriers to care.  

Technological advances in recent decades have encouraged the adoption of digital services, 

which can bridge gaps in healthcare and make a meaningful contribution to service delivery in 

prevention and treatment in rural areas [17]. As one of few nationwide prevention initiatives 

targeting a farming population, the German Social Insurance for Agriculture, Forestry and 

Horticulture (SVLFG) began a nationwide role-out of digital prevention offers in 2017. The project 

evaluates and implements a tailored internet-based intervention (IBI) program and personalized 

telephone coaching (pTC) for depression prevention in policyholders (i.e. farmers, foresters, 

horticulturists) in several randomized controlled trials on short- and long-term clinical and cost-

effectiveness [18–21] and in implementation studies [22,23]. Both technological approaches follow 

an indicated prevention approach and tailor the psychological interventions to the enhanced 

depressive symptoms and stress factors that increase the risk of depression onset in participants. 

pTC can address the wide range of stressors in the farming target group by initiating individual 

problem- and solution-oriented processes, reactivating and building resources, and using 

psychoeducational and psychological methods, for example from systemic counseling or cognitive 

behavioral therapy (CBT), enabling participants to deal with stress, acute problems, and general 

concerns [21]. Furthermore, it can address the diverse individual and work-related needs, using a 

telecommunication medium that is widely available and flexibly compatible with professional life. 

There is already meta-analytic evidence that standardized evidence-based psychotherapies 

based on treatment manuals (e.g., CBT, Interpersonal Psychotherapy, Behavioral Activation) can be 

delivered over the telephone, showing positive effects in treatment of MDD compared to control 

conditions (TAU, enhanced TAU+, active treatment, waitlist-control, or no treatment) at post-

treatment with Cohen’s d = 0.26 (95%-CI: 0.14, 0.39) [24] and with standardized mean difference 

[SMD] = -.85 (95%-CI: -1.56, -0.15) [25], respectively, and with d ranging from 0.25-1.98 at short-term 

[26]. Furthermore, synchronous telephone therapy (CBT) resulted in similar or more favorable effects 
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on depressive symptoms or demonstrated to be non-inferior compared to in-person therapy at post-

treatment and 6-month follow-up [27,28]. With regard to the treatment of subthreshold depression, 

a study on a highly-structured telephone CBT blended with an Employee Assistance Program (EAP) 

compared to standalone EAP in workers reported positive short-term effectiveness in depression 

symptom reduction, d=0.69 (95%-CI: 0.32, 1.05) [29]. 

However, for coaching or counselling administered via the telephone (e.g., work-focused 

CBT, motivational interviewing techniques), only two RCTs in mostly white-collar workers or privately 

insured individuals with MDD reported moderate effects in reducing depressive symptom severity in 

4-month short-term (d=-0.60 [95%-CI: -0.39, -0.80) [30] and over 12-month long-term (d=-0.45 [95%-

CI: -0.14, -0.75], limited by 70% dropout rate in intervention group ) [31].  

However, there is a lack of research on whether pTC is effective in the treatment of 

subthreshold depressive symptoms in blue collar workers (e.g., farmers), leading to long-term 

positive effects (> 12-month) and preventing the development of MDD. 

pTC for depression in the farming population was already shown to effectively reduce 

depressive symptom severity (d= -0.39 [95%-CI: -0.64; -0.15]) and further outcomes, such as stress, 

anxiety, somatic symptoms and burnout risk at post-treatment (6-month) compared to a control 

group receiving brief psychoeducational material (TAU+) [21]. The aim of this study is to evaluate the 

long-term effectiveness of pTC compared to TAU+ in reducing depressive symptom severity and 

multiple mental health problems in farmers with elevated depressive symptoms over a 12- and 18-

month follow-up. 

 

96 article 3 – long-term effectiveness of telephone coaching



LONG-TERM EFFECTIVENESS TELEPHONE COACHING   6 

 

Methods  

Study design  

This two-armed pragmatic randomized controlled trial compared the effectiveness in depressive 

symptom reduction of a personalized telephone coaching to TAU+ (psychoeducational material). Primary 

outcome was depressive symptom reduction at post-treatment (6-month, t1) and is reported elsewhere 

[21]. This article focusses on depression and other secondary mental health outcomes at the 12- (t2) and 18-

months follow-up (t3). The trial was approved by the Medical Ethics Committee of the Friedrich-Alexander 

University Erlangen-Nürnberg (No. 345_18 B) and registered in the German clinical trial register 

(DRKS00015655). Details can be found in the corresponding study protocol [32].  

Participants 

Individuals were included if they were (a) insured by the SVLFG, (b) entrepreneur, assisting family 

member or pensioned farmer, (c) 18 years or older, (d) showed elevated depressive symptoms (PHQ-9g5), 

(e) had internet/telephone access for online assessments/coaching, (f) provided written informed consent, 

(g) not currently receiving psychotherapy, (h) willing to sign a non-suicide contract in case of suicidal ideation 

and (i) not living in the German Federal States Bavaria or Schleswig-Holstein, as national pilot roll-out had 

begun there [33]. Additionally, we controlled that participants did not participate in the parallel trials 

evaluating a tailored IBI program which recruited in the same population [18–20]. No diagnostic interviews 

were conducted and no clinical exclusion criteria (e.g. co-morbidity, medication) were established. As 

described previously [21], female (n=149, 47.5%) and male participants (n=165, 52.5%) were relatively 

equally distributed with an average age of 52 years (SD=9.98). On average participants reported mild to 

moderate (M=10.03, SD=4.26) depressive symptom severity and 88 participants (28.0%) were potential MDD 

cases (QIDS-SR16g13). Most participants were Caucasian (n=311, 99.0%), lived in partnership (n=281, 

89.5%), had middle education (n=197, 62.7%), and were entrepreneurs (n=197, 62.7%).  

Procedure 

Recruitment and participant enrollment took place from December 2018 to April 2019. Inclusion 

criteria were assessed via online-screening. Eligible individuals who provided written informed consent and 
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completed baseline assessment were randomized either to the intervention (IG) or control group (CG) (see 

Figure 1). 

Permuted block randomization with randomly arranged block sizes (4, 6, 8, 12 via 

www.sealedenvelope.com) and an allocation ratio of 1:1 was conducted on an individual level by an 

independent researcher not involved in the study. Coaches and participants could not be blinded but data 

collectors were blind to group allocation. 

Follow-ups after 12-month and 18-month were assessed form October 2019 to August 2020 and 

from June 2020 to February 2021, respectively. Completion of each follow-up was rewarded with €15 in both 

groups.  

Study arms 

Participants had unrestricted access to routine care. Actual health service use in both groups was 

monitored with items of the TiC-P (see intervention-related outcomes) [34]. 

Intervention group  

Participants in the intervention group (IG) received a personalized telephone coaching delivered by 

an independent healthcare provider <IVPNetworks= over up to six months with the option of a three months 

prolonging after case-based decisions. The study team registered participants on the management platform 

(IVPnet). Case managers at IVPNetworks assigned participants to coaches. Coaches worked with 1-20 

participants (M=4.71, SD=2.26) during the study time. All 34 coaches were psychologists with a diploma or 

master’s degree in psychology and trained in different psychological methods including systemic counselling 

(n=18, 53.0%), cognitive behavioral methods (n=11, 32.0%), hypnotherapy (n=8, 24.0%), gestalt- or analytic 

therapy (n=7, 20.5%). Accordingly, no fixed procedures or manuals were applied in the coaching and 

methods varied depending on the coach’s background. Licensed psychotherapists were available for 

supervision. 

Use of the intervention was based on the documentation in the ivp.net and has been reported 

elsewhere [21]. Main characteristics are summarized as follows: Participants received on average M=13.43 
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(SD=6.02) coaching sessions, scheduled roughly biweekly (M=14.09, SD=5.87 days apart) of M=48.57 

(SD=16.96) minutes each over a course of 6.14 (SD=1.99) months.  

Control group  

Participants in the control group (CG) received a pdf via e-mail with brief psychoeducation material 

on stress and depression combined with information about access to regular care once after randomization. 

Measurements 

All participant measurements  were assessed via online-questionnaire (www.unipark.com). 

Depressive symptom severity was assessed via telephone by the study team or with a shorter version of the 

online-questionnaire if participants did not complete the full assessment within two months. Information on 

the intervention (e.g. session count, topics) was documented by coaches on the IVPnet.  

Mental Health Outcomes  

The German Version of the Quick Inventory Depressive Symptomology (QIDS-SR16) was used to 

assess depressive symptom severity with 16 items and a score range from 027. Scores can be interpreted 

categorically as none (0-5), mild (6-10), moderate (11-15), severe (16-20) and very severe symptoms (g21) 

[35]. Reliability in this study was acceptable with Chronbach’s α between .72 and .79.  

Self-reported onset of a major depressive episodes (MDE) within the past year, was assessed using 

adapted items from the web version of the Composite International Diagnosis Interview version 3.0 [CIDI, 

36]. Additionally, a sore of 13 or greater on the QIDS-SR16 was applied to identify possible acute MDD cases 

[37]. 

Further mental health related outcomes were measured using the Perceived Stress Scale (PSS, range 

0-40, α=.88 - .89) [38], the Insomnia Severity Index (ISI, range 0-28, α=.88 - .89) [39], the Somatic Symptom 

Scale (SSS-8, range 0-32, α=.79 - .81) [40], the Generalizied Anxiety Disorder Scale-7 (GAD-7, range 0-21, 

α=.86 - .87) [41], the Panic and Agoraphobia Scale (PAS, range 0-48, α=0.91 - 0.92) [42], the consumption 

questions from Alcohol Use Disorder Identification Test (AUDIT-C, range 0-12, α=0.56 - 0.62) [43] and the 

Assessment of Quality of Life-8D (AQoL-8D, range 0-100, α=.94 - .95) [44]. 
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Work-related outcomes  

The Subjective Prognosis of Gainful Employment Scale (SPE, Guttman scale categories from 0=no 

threat to gainful employment to 3=very high threat to gainful employment   , repT0-3=.95) [45] and the 

Maslach Burnout Inventory (MBI-GS, subscales: <Emotional Exhaustion= , EE, range 0-30; <Cynicism=, CY, 

range 0-30; <Professional Efficacy=, PE, range 0-36; α=.77 - .92) [46] were administered to assess impact on 

work related aspects. 

Intervention-related outcomes   

Intervention related outcomes were assessed at t1 and t2 since 43 participants (32.3%) had not 

finished their coaching at t1. Context-adapted versions of the Client Satisfaction Questionnaire for internet 

interventions (CSQ-I, range 8-32, αIG=.95 - .96) [47], the Working Alliance Inventory (WAI-SR, range 12-60, α 

T1/2=.94) [48] and the Inventory for the Assessment of Negative Effects of Psychotherapy (INEP) [49] were 

assed in IG. To monitor TAU use, the Trimbos Institute and Institute of Medical Technology Questionnaire for 

Costs Associated with Psychiatric Illness (TiC-P) [34] was adapted to the farming context.  

Baseline characteristics, stressors and coaching topics 

Participant characteristics were assessed at baseline and included detail information about the farm 

(e.g. produce, size), family situation (e.g. child and nursing care), health information (e.g. previous injury or 

accident [50]) and social surrounding (social status [51], discrimination [52], loneliness [53] and minority 

status) as they can pose as potential risk for depression.  

Everyday stressors were assessed by presenting participants a list of 19 potential stressors (multiple 

choice) and open end questions for further stressors. Open answers were summarized to form new 

categories. Coaching topics were documented throughout the coaching on the IVPnet based on a list of 13.  

Adaptations in light of the Covid-19 pandemic  

Since the Covid-19 potential topics (multiple choice) and open answer fields which were summarized 

as <other topics= due to high heterogeneity.  

Adaptations in light of pandemic began during t2 assessment in Germany in March 2020, we decided 

to add 10 self-developed questions into t3 assessment asking how the pandemic influenced everyday life 
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and health in the past 6 months (since t2 assessment) in order to approximate effects of the pandemic 

situation on our results. Questions were included in t3 assessment from September 2020 onwards. 

Participants who completed t3 assessment before that (n=65) were send a separate questionnaire and 

invited to answer the questions separately (53.8% or 35/65 responded).  

Participants were asked to rate the effect the pandemic had on eight different areas of their life (e.g. 

family life, financial situation) on a 5-point scale from 1 <very negative effects= to 5 <very positive effects=. 

Two items (5-point scale, range 1-5) assessed subjective burden because of the pandemic (<no psychological 

burden= to <very high psychological burden=) and if mental health services were used because of strains 

resulting from the pandemic (<strongly disagree= to <strongly agree=).  

Data Analysis  

The Consolidated Standards of Reporting Trials (CONSORT) 2010 Statement and its extension for 

reporting pragmatic trials [54] guided the reporting of the study. A needed sample of 312 was calculated 

with G*Power Version 3.1.9.2 to be able to detect an effect of d=0.35 [5] using an independent t-test with a 

power 80%, based on an alpha of 0.05 (two-sided) and an attrition rate of 20% [31].  

Analyses were performed in R 4.1.0 based on intention-to-treat principles with a two-sided 

significance level of .05. Missing data was assumed to be missing at random and were imputed across all 

time points (t0-t3) using the R-package mice to apply Multiple Imputation by Chained Equations [55]. A total 

of 50 imputed datasets were generated. Analyses were run in each set and Rubin’s Rule [56] was used to 

pool estimates. Intervention-related outcomes and health service use were not imputed. Outcome 

comparison between study groups were performed using analysis of covariance (ANCOVA) to adjust for 

baseline scores in continues outcomes. Between-group differences and as Cohen’s d effect sizes with 

corresponding 95%-CIs according to Hedges and Olkin [57] are reported. Group differences in categorical 

outcomes were analyzed using Chi²-test adjusted for multiple imputation [58].  

Treatment response, reliable deterioration & close-to-symptom-free status 

Treatment response in depressive symptom severity at an individual level is examined by a reliable 

change from baseline to t2 and t3 according to the reliable change index (RCI) of Jacobson and Truax [59].  
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Taking into account the reliability of the QIDSR-16, reliable improvement is thus defined as a decline by more 

than 1.96 standard units, equivalent to a point change of at least 6 on the QIDS-SR16. A corresponding 

increase in depression scores identified by the same method is indicated reliable deterioration. 

A score of f 5 on the QIDS-SR16 at follow-ups was defined as close-to-symptom-free status in 

individuals with at least mild depression symptoms (QIDS-SR16g6) at baseline. 

Group differences at follow-ups in numbers of cases with treatment response, deterioration and 

close-to-symptom-free status were assessed using χ² tests. NNT (Numbers-needed-to-treat; with 95%-CI) 

were calculated as the inverse of the risk difference to estimate the number of participants needed for one 

more respective case [60].  

Onset and remission of potential MDD 

In the subsample without self-reported MDE/MDD according to CIDI or QIDS-SR16<13 at baseline, 

group differences in depression onset at follow-ups were assessed with Poisson regression estimating 

incidence rate ratios (IRR) with 95%-CIs using time between baseline and assessment as the offset.  

In the subsample of individuals with potential MDD at baseline (QIDS-SR16g13) group differences in 

remission at t2 & t3 were assessed using logistic regression. For individuals with MDE according to CIDI at 

baseline, MDE remission was additionally compared at t2. Odds Ratios (OR) and 95%-CIs were reported.  

Sensitivity and moderation analyses 

Subgroup analyses with study completers (i.e. supplied at least primary outcome data) were 

conducted to test the robustness of the results. Possible influence of the intervention (i.e. coaching duration, 

session count) on depressive symptom severity at t2 and t3 was analyzed using linear regression. To 

estimate impact of the Covid-19 pandemic on our results, linear regression analyses were conducted 

controlling for baseline severity and including self-reported psychological burden of the pandemic as a 

potential moderator.  
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Figure 1  

CONSORT-Flowchart depicting study flow 
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Results 

Participants  

From 1347 individuals who completed the screening, 314 were randomized after baseline 

assessment. In CG, follow-up data could not be obtained from, 37 (24%) participants after 12 months and 43 

(28%) participants after 18 months. In IG, 27 (17%) and 38 (24%) participants were lost to follow-up at t2 and 

t3, respectively (Figure 1). Study dropout was not associated with any baseline characteristics (p>.05).  

Stressors and coaching topics  

Participants named on average 5 stressors in everyday life (SD=2.00, range: 1-11) with 100 

participants (62.8%) naming g5 stressors. On averages, coaches documented 3 topics (SD=1.39, range 1-7) 

per participant (SD=1.39) and in 63.5% (n=101) cases g3 topics (Supplement 1). Stressors and coaching topics 

are compared in Figure 2.  A detailed description of the farming situation and risk factors associated with the 

occupations are given in Table 1.  

Figure 2  

Stressors reported by coaching participants (n = 159) at baseline and coaching topics as documented by 

coaches (n= 159) 

Note. Stressors reported by participants were assessed in baseline questionnaire and coaching topics 

documented by coaches on the IVPnet. Response formats (multiple choice) differed in questionnaire and 

IVPnet. For better comparison due to the different assessments, some categories of stressors (e.g. family 

conflicts differentiated by involved parties) and coaching topics were combined for presentation.  

18 (11%)

20 (13%)

22 (14%)

26 (16%)

28 (18%)

43 (27%)

56 (35%)

75 (47%)

77 (48%)

110 (69%)

020406080100120140160

care responsibility

other topics

conflict with employees

role conflict

farm handover

health problem

disturbed work-life-balance

conflicts with partner

conflicts with family

general workload

coaching topics documented by coaches

24 (15%)

36 (23%)

37 (23%)

58 (36%)

58 (36%)

65 (41%)

78 (49%)

93 (58%)

99 (62%)

108 (68%)

129 (81%)

0 20 40 60 80 100 120 140 160

care responsibility

conflict with employees

farm handover

conflicts with partner

health problem

image of farm professions

uncontrollable working situations

conflicts with family

financial problems

disturbed work-life-balance

general workload

stressors reported by participants

participants (n=159)

104 article 3 – long-term effectiveness of telephone coaching



LONG-TERM EFFECTIVENESS TELEPHONE COACHING   14 

 

Participants’ problems with under 10 nominations not portrait. One participant reported no problems and 

did not start the coaching.  

Table 1 

 Baseline characteristics of study population (N=314) and description of risk factors associated with the 

farming occupations  

Characteristics  
IG (N=160) CG (N=154) total (N=314) 

n % n % n % 

CLINICAL CHARACTERISTICS       

Physical illnessa       

No 66 41.25 69 44.81 135 430 

Yes 94 58.75 85 55.19 179 57.0 

Suicide in family        

No 135 84.3 138 89.6 273 86.9 

Yes 21 13.1 13 8.4 34 10.8 

I don’t know 4 2.5 3 1.9 7 2.2 

Own suicide attempts        

No 156 97.5 152 98.7 308 98.1 

Yes, one time 3 1.9 2 1.3 5 1.6 

Yes, multiple times 1 0.6 0 0 1 0.3 

Life threatening accident        

No 124 77.5 134 87.0 258 82.2 

Yes 36 22.5 20 13.0 56 17.8 

If yes: age of accident ( M, SD)  27.83 15.30 26.65 17.41 27.41 15.96 

Own serious illness or injury in past 6 

months 
      

No 148 92.5 139 90.26 287 91.4 

Yes 12 7.5 15 9.74 27 8.6 

Family characteristics       

Members in farm household        

Entrepreneur  131 89.1 129 89.0 260 89.0 

Family members 119 81.0 111 76.6 230 78.8 

Pensioner (altenteiler)  45 30.6 40 27.6 85 29.1 

Seasonal workers  4 2.7 8 5.5 12 4.1 

Foreign workers  6 4.1 4 2.8 10 3.4 

Trainees 8 5.4 10 7.0 18 6.2 

Other 3 2.0 1 0.7 4 1.4 

Nursing care in farm household  38 25.9 36 24.8 74 25.3 

If yes: who's responsible for care       

Me 9 23.7 10 27.8 19 25.7 

Someone else 13 34.2 15 41.7 28 37.8 

Me and someone else equally 16 42.1 11 30.6 27 36.5 
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Table 1 (continued) Baseline characteristics of study population (N=314) and description of risk factors 

associated with the farming occupations  

Characteristics  
IG (N=160) CG (N=154) total (N=314) 

n % n % n % 

Children in farm household       

One or more children in the house 96 60.0 96 62.3 192 61.2 

Children living with other parent 1 0.6 4 2.6 5 1.6 

Children left home 45 28.1 37 24.0 82 26.1 

No children 17 10.6 15 9.7 32 10.2 

Other 1 0.6 2 1.3 3 1.0 

If children in household:  

   who's responsible for child care 

Me 60 41.7 50 35.7 110 38.7 

Someone else 32 22.2 34 24.3 66 23.2 

Equally shared 52 36.1 56 40.0 108 38.0 

Everyday burden (range 0-10)b       

Family burden  (M, SD)  6.60 2.14 6.43 2.40 6.51 2.27 

Business burden  (M, SD)  7.10 1.93 7.10 2.10 7.10 2.01 

Financal burden       

Business situation is financially  

   difficult 
37 25.2 31 21.4 68 23.3 

Private situation is financially  

   difficult 
3 2.0 6 4.1 9 3.1 

Both (business and private situation)  

   are financially difficult 
43 29.3 54 37.2 97 33.2 

No financial difficulties 51 34.7 44 30.3 95 32.5 

I can’t/don’t want to answer that 13 8.8 10 6.9 23 7.9 

FARM CHARACTERISTICSC       

Participant’s profession statusa       

Entrepreneur 94 58.8 103 66.9 197 62.7 

Entrepreneurs spouse 35 21.9 25 16.2 60 19.1 

Family member of entrepreneur 14 8.8 12 7.8 26 8.3 

Pensioner (altenteiler) 16 10.0 13 8.4 29 9.2 

Incapacitated for work 1 0.6 1 0.7 2 0.6 

Second job off the farma       

No 42 85.7 33 89.2 75 87.2 

Yes 7 14.3 4 10.8 11 12.8 

Main branch of producea       

Animal 33 22.5 18 12.4 51 17.5 

Milk 34 23.1 35 24.1 69 23.6 

Field 27 18.4 30 20.7 57 19. 

Fruit 1 0.7 5 3.5 6 2.1 

Vegetables 9 6.1 11 7.6 20 6.9 

Wine 19 12.9 25 17.2 44 15.1 

Fish 0 0 0 0 0 0 
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Table 1 (continued) Baseline characteristics of study population (N=314) and description of risk factors 

associated with the farming occupations  

Characteristics  
IG (N=160) CG (N=154) total (N=314) 

n % n % n % 

Forest 2 1.4 0 0 2 0.7 

Garden 11 7.5 7 4.8 18 6.2 

Landscape 1 0.7 1 0.7 2 0.7 

Gas 1 0.7 3 2.1 4 1.4 

Service 0 0 2 1.4 2 0.7 

Special 2 1.4 0 0 2 0.7 

Other 1 0.7 2 1.4 3 1.0 

Marketing 3 2.0 3 2.1 6 2.1 

Horse caring 2 1.4 2 1.4 4 1.4 

Multiple named 1 0.7 1 0.7 2 0.7 

Business size        

1 - 4 persons 78 53.1 77 53.1 155 53.1 

5 - 9 persons 43 29.3 48 33.1 91 31.2 

10 - 24 persons 23 15.7 13 9.0 36 12.3 

25 - 49 persons 1 0.7 4 2.8 5 1.7 

50 - 99 persons 2 1.4 2 1.4 4 1.4 

100 - 249 persons 0 0 1 0.7 1 0.3 

250 or more persons 0 0 0 0 0 0 

Farm handover        

No handover planned  82 55.8 81 55.9 163 55.8 

Handover in the past five years  

   completed 
20 13.6 16 11.0 36 12.3 

Handover in the next five years and  

    is settled 
14 9.5 7 4.9 21 7.2 

Handover in the next five years and  

   is not settled 
27 18.4 34 23.4 61 20.9 

Farm will be abandoned in the next  

   five years 
4 2.7 7 4.8 11 3.8 

SOCIAL CHARACTERISTICS       

Perceived discrimination/unfair treatment e 

No 48 30 50 32.5 98 31.2 

Yes 112 70 104 67.5 216 68.8 

If yes: reason for discrimination        

Occupation  29 18.1  31 20.1 60 19.1 

Family conflicts 7 4.4 1 0.7 8 2.6 

Sex 1 0.6 5 3.3 6 1.9 

Weight 0 0 6 3.9 6 1.9 

Believes/religion 3 1.9 2 1.3 5 1.6 

Age 2 1.3 3 2.0 5 1.6 

Other reasons  29 18.1 22 14.6 51 14.9 
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Table 1 (continued) Baseline characteristics of study population (N=314) and description of risk factors 

associated with the farming occupations  

Characteristics  
IG (N=160) CG (N=154) total (N=314) 

n % n % n % 

Perceived minority e             

No 113 70.6 101 65.6 214 68.2 

Yes 30 18.8 40 26.0 70 22.3 

I don’t know 17 10.6 13 8.4 30 9.6 

If yes: perceived minority because of        

Farming occupation  21 13.1 33 21.4 54 17.2 

Other reasons or not stated 29 18.2 19 12.5 48 12.6 

Social status (range 0-10) (M, SD) e 6.37 1.95 6.09 2.1 6.23 2.03 

Loneliness (range 3-9) (M, SD)f 4.91 1.52 4.95 1.70 4.93 1.61 

Note. Parts of the description have been previously presented elsewhere [21]. a previously reported 

elsewhere [21]; b everyday burden by family and professional situation rated on scale from 1 (no burden / 

very relaxed) to 10 (high burden /very tensed); c only answered by n=292 participants who claimed to be 

currently active on a farm; d reasons named less than five times are summarized under <other reasons=; e 

social status rated on scale 1 (lowest status) to 10 (highest status); f loneliness was assessed with the UCLA 

scale (range 3-9, never experiencing loneliness to often experiencing loneliness) [53]. Abbreviations. 

IG=Intervention group; CG=Control group; QIDS-SR16=Quick Inventory of Depressive Symptomatology; 

CIDI=Composite International Diagnostic Interview; MDE=Major Depressive Episode.  
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Mental health outcomes  

An overview on all measurements and time points is given in Table 2.  

Depression 

Both, IG and CG, showed reduced depression symptom severity after 12 months (IG: 3.43 points, 

T(5654)=- -3.43, p<.001, d=-0.77 [95%-CI: -0.99, -.55]; CG: 2.47 points, T(6731)=-4.98, p<.001, d=-0.54 [95%-

CI: -0.32, -0.75]) and 18 months (IG: 3.57 points, T(5238)=- -7.62, p<.001, d=-0.79 [95%-CI: -1.00, -0.59]; CG: 

2.75 points, T(1672)=-5.03, p<.001, d=-0.58 [95%-CI: -0.35, -0.81]) on the QIDS-SR16. Scores of depressive 

symptom severity were statistically significantly more reduced in IG than in CG while accounting for baseline 

values (t2: F(1,942)=8.65, p=.003; t3: F(1,631)=6.42, p=.012). Corresponding effect sizes were small to 

medium (dt2 = -0.34 [95%-CI: -0.58, -0.10]; dt3= -0.31 [95%-CI:-0.56, -0.05]). 

 

Treatment response. Cases of reliable improvement were similar in IG (nt2=56, 36.4%, nt3=52, 33.8%) and CG 

(nt2=47, 30.5%, nt3=50, 32.5%). In IG, three cases (1.9%) of deterioration were reported at t2 and two cases 

(1.3%) at t3 while in CG six (3.9%) and three (1.9%) cases were reported. No differences in the distribution of 

cases of reliable improvement, deterioration and unchanged scores was observed at any time point (12 

months: χ² (2, 2013)=0.84, p=.43; 18 months: χ² (2, 759)=0.52, p =.56). NNT for one addition case of reliable 

improvement therefore was 19 [95%-CI:-19.736, 6.393] at t2 and 204 [95%-CI:-10.00, 9.10] at t3. 

 

Onset and remission of depression. There were no group differences in MDE or MDD onset or remission 

according to CIDI or QIDS-SR16 self-report observed at any time point (Table 3). 

Close-to-symptom-free status. While more participants in IG (57/140, 40.7%) than in CG (40/133, 

30.1%) were close-to-symptom-free at t2, the difference was not statistically significant (χ²(3,1310.4)=0.55, 

p=0.65, NNT=9.4 [95%-CI:4.58, 174.87]). Similarly, at t3 more participants in IG (62/140, 44.3%) than in CG 

(43/133, 32.3%) were close-to-symptom-free but without statistical significance (χ²(3,730.9)=0.7, p=0.55, 

NNT=8.36 [95%-CI: 4.28, 174.75]). 
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Further Mental health Outcomes 

Group comparisons using ANOVAs further showed significant group differences in favor of IG for 

perceived stress (dt2=-0.42 [95%-CI: -0.66, -0.17], dt3=-0.38 [95%-CI: -0.62, -0.13]), generalized anxiety (dt2=-

0.28 [95%-CI: -0.53, -0.03]), somatic symptoms (dt2=-0.32 [95%-CI: -0.57, -0.07], dt3=-0.26 [95%-CI: -0.52, -

0.01]), and quality of life (dt2=0.30 [95%-CI: 0.06, 0.53]). For insomnia severity, symptoms of panic and 

agoraphobia and alcohol consumption no differences were observed at any time (p>.05).   

Work-related outcomes 

IG participants reported statistically significantly less emotional exhaustion (dt2-0.29 [95%-CI: -0.55, -

0.03]; dt3=-0.28 [95%-CI: -0.54, -0.03]) and cynicism (dt2=-0.33 [95%-CI: -0.57, -0.09]; dt3=-0.35 [95%-CI: -0.60, 

-0.09]) on the respective MBI subscales. No differences in professional efficiency or self-reported prognosis 

of work capacity was observed (p>.05).   

 

Table 2  

Group comparisons of continuous outcomes at baseline and follow-ups based on multiple imputation (N=314) 

Outcome t 
IG  CG 

F df p 
Between-group effect 

size Cohen’s d [95% CI] M SD  M SD 

QIDS-SR16 t0 9.81 4.13  10.26 4.4           

t2 6.38 4.24  7.79 3.92 8.65 942 0.003 -0.34 [-0.58, -0.10] 

t3 6.24 3.84  7.51 4.34 6.42 631 0.012 -0.31 [-0.56, -0.05] 

PSS-10 t0 21.76 5.78  21.95 6.36           

t2 15.86 7.15  18.87 6.95 12.03 649 0.001 -0.42 [-0.66, -0.17] 

t3 16.02 7.2  18.69 6.79 9.73 691 0.002 -0.38 [-0.62, -0.13] 

ISI t0 10.95 4.98  10.72 5.05           

t2 7.6 5.51  8.63 5.51 2.47 556 0.117 -0.19 [-0.44, 0.07] 

t3 8.03 5.14  8.31 5.64 0.32 1421 0.574 -0.05 [-0.31, 0.21] 

GAD-7 t0 8.28 3.67  8.7 4.05           

t2 5.98 3.9  7.14 4.29 5.88 662 0.016 -0.28 [-0.53, -0.03] 

t3 5.82 3.81  6.66 4.51 2.90 783 0.089 -0.20 [-0.45, 0.05] 

PAS t0 6.08 6.67  6.65 7.1           

t2 4.4 6.91  4.81 6.48 0.34 1442 0.559 -0.06 [-0.31, 0.19] 

t3 4.11 6.21  4.02 5.64 0.23 4729 0.634 0.02 [-0.24, 0.27] 

AUDIT-C t0 3.04 1.77  3.19 2.05           

t2 2.76 1.79  2.77 1.9 0.18 3012 0.670 -0.01 [-0.25, 0.24] 

t3 2.9 1.84  2.82 1.92 0.44 1131 0.505 0.04 [-0.22,  0.30] 
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Table 2 (continued) 

Group comparisons of continuous outcomes at baseline and follow-ups based on multiple imputation (N=314) 

Outcome t 
IG  CG 

F df p 
Between-group effect 

size Cohen’s d [95% CI] M SD  M SD 

 

SSS-8 t0 11.03 4.66  11.74 5.5           

t2 7.85 5.04  9.58 5.63 7.72 535 0.006 -0.32 [-0.57, -0.07] 

t3 8.28 5.15  9.76 6.14 4.84 573 0.028 -0.26 [-0.52, -0.01] 

MBI (CY) t0 8.5 5.84  9.41 5.86           

t2 6.9 5.9  8.9 6.21 8.18 854 0.004 -0.33 [-0.57 - -0.09] 

t3 6.9 5.94  9.1 6.6 7.95 629 0.005 -0.35 [-0.60 - -0.09] 

MBI (EE) t0 15.33 7.17  16.44 7.58           

t2 11.57 7.56  13.9 8.28 6.02 433 0.015 -0.29 [-0.55, -0.03] 

t3 11.79 7.69  14.07 8.25 5.49 595 0.019 -0.28 [-0.54, -0.03] 

MBI (PE) t0 26.69 7.19  25.12 7.58           

t2 28.58 7.02  27.43 7.17 1.96 1066 0.162 0.16 [-0.08, 0.41] 

t3 28.51 6.72  26.76 8.32 3.27 534 0.071 0.23 [-0.03, 0.49] 

AQoL-8D 

(total) 

t0 66.89 9.38  66.39 10.90           

t2 73.79 9.89  70.61 11.50 8.08 909 0.005 0.30 [0.06, 0.53] 

t3 72.87 10.32  70.84 11.88 2.56 741 0.110 0.18 [-0.07, 0.43] 

AQoL-8D 

(MSD) 

t0 62.47 10.73  61.76 12.34           

t2 70.4 11.68  66.91 12.91 5.92 393 0.015 0.28 [0.03, 0.54] 

t3 69.81 11.95  67.4 13.67 2.66 798 0.103 0.19 [-0.06, 0.43] 

AQoL-8D 

(PSD) 

t0 77.67 10.34  77.67 10.81           

t2 81.87 10.24  78.84 11.51 6.45 779 0.011 0.28 [0.03, 0.52] 

t3 80.31 10.77  78.76 11.57 1.39 524 0.239 0.14 [-0.12, 0.40] 

Outcome  n %  n % Χ² df p   

SPE            

SPE=0 

t0 

75 46.88  66 42.86 

     
SPE=1 36 22.50  44 28.57 

SPE=2 40 25.00  33 21.43 

SPE=3 9 5.63  11 7.14 

            

SPE=0 

T

2 

97 60.6  80 52.0 

0.95 847 0.418    
SPE=1 26 16.3  33 21.4 

SPE=2 29 18.1  29 18.8 

SPE=3 8 5.0  12 7.8 

            

SPE=0 

T

3 

92 57.5  76 49.4 

0.946 451 0.418   
SPE=1 32 20.0  33 21.4 

SPE=2 24 15.0  36 21.4 

SPE=3 13 8.1  9 5.8 
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Note. Data are imputed and based on intention-to-treat analyses. Abbreviations. IG: Intervention group 

(telephone coaching); CG: Control group (enhanced treatment as usual); t0: Baseline assessment; t1: post-

treatment (6-month); t2: 1. Follow-up (12-month); t3: 2. Follow-up (18-month); QIDS-SR16: Quick Inventory 

of Depressive Symptomatology; PSS-10: Perceived Stress Scale; ISI: Insomnia Severity Index; GAD-7: 

Generalized Anxiety Disorder; PAS: Panic and Agoraphobia Scale; AUDIT-C: Alcohol Use Disorder 

Identification Test – Consumption Questions; SSS-8: Somatic Symptom Scale; MBI-GS: Maslach-Burnout-

Inventory General Survey; EE: Emotional Exhaustion; CY: Cynism; PE: Professional Efficacy; AQoL-8D: 

Assessment of Quality of Life; PSD: Physical Super Dimension; MSD: Mental Super Dimension; 

SPE=Subjective Prognosis of Gainful Employment Scale (0= no threat to gainful employment   to 3=very high 

threat to gainful employment ). 
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Intervention related outcomes  

Satisfaction & Working alliance  

Coaching participants (n=126) reported a satisfaction rating based on CSQ-I scores of 

M=27.39 (SD=6.06). The working alliance was rated with M=3.98 (SD=0.71) by participants 12 months 

after randomization.  

Negative effects  

Using the INEP, nearly one-third of IG participants (35/126, 27.8%) reported at least one 

negative effect. In total, 64 negative effects were attributed to the intervention with <intrapersonal 

changes= (n=19, 15.1%) and <therapeutic malpractice= (n=12, 9.5%) named most often (Supplement 

2).  

Use of TAU 

Ues of TAU (Supplement 3) was similar (χ²(1)=1.62, p=0.203) across groups with 82 (71.8%) 

participants in CG and 88 (63.9%) in IG reporting to have used at least one further health service in 

the three month leading to t2. At t3, use of at least one health service was reported by slightly more 

participants in CG (n=82, 73.9%) than in IG (n=74,59.8%; χ²(1)=4.01, p=0.045).  

 

Impact of Covid-19 pandemic  

At t3, 91.2% (n=177/194) of participants reported to have experienced negative effects of 

the pandemic situation in at least one area of their life during the past six months and 32.5% (n= 

63/194) reported at least one positive effect of the pandemic situation (Figure 3).  Self-rated 

psychological strain by pandemic was low (M=2.12, SD=1.24) and 8.8% (n=17/194) at least partly 

agreed that they used mental health services because of the pandemic situation. No differences 

were observed between groups (p<.05).  
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Figure 3  

Effects of the COVID-19 pandemic on areas of everyday life assessed at 18-month Follow-up (n=194) 

 

Note. Report based on n=194 study completer who answered the additional questions about the 

impact of the COVID-19 pandemic on their everyday life in the past six months.  

 

Sensitivity and moderation analyses 

Study completer analyses at t2 (n=235) and t3 (n=222) revealed comparable results to ITT 

analyses, with an additional effect on the SPE scale indicating less endangerment of working ability in 

IG at both time points and no group difference for quality of life at t3. No moderating effects of 

intervention characteristics, or psychological burden due to the Covid-19 pandemic on mental health 

outcomes were observed at the two follow-ups (p>.05). For details see Supplements 4-6. 
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Discussion 

Summary of main findings 

 We found small statistically significant effects of reduction in depressive symptom severity 

in favor of telephone coaching at 12- and 18-month follow-up (dt2=-0.34 [95%-CI: -0.58, -0.10]; dt3=-

0.31 [95%-CI:-0.56, -0.05]). We did not find any effects for reliable symptom improvement or 

deterioration, depression onset or remission at any follow-up time point.  

Comparison to existing literature 

Comparison with previous studies is limited because research on pTC for MDD prevention or 

long-term follow-up is scarce. The 12- and 18-month effects were comparable, but slightly declining 

over time to the effect of depressive symptom reduction observed at post-treatment (dt1=-0.39 

[95%-CI: −0.64, −0.15]) [21].  

The observed long-term effects were slightly lower compared to evidence-based brief 

Interpersonal Psychotherapy or motivational interviewing administered over telephone for MDD 

treatment [31,61]. Two studies in rural people living with HIV or in policyholders reported slightly 

higher moderate effect sizes in reducing depressive symptoms compared to control conditions, 

d=0.47 at 8-months follow-up [61] and d=-0.45 [95%-CI: -0.14, -0.75] at 12-month follow-up [31].   

The observed effects are comparable but slightly higher to previous findings for indicated 

depression prevention with IBIs reporting a small effect size at 12-month follow-up, g = 0.27 [95% -

CI: 0.07, 0.47] [62]. Different findings have been reported for tailored IBIs to treat subthreshold 

depressive symptoms in farmers, which achieved small effects at post-treatment of d=-0.28 [95%-CI: 

−0.50, −0.07] and at 6-month follow-up of d=-0.35 [95%-CI: −0.57, −0.14], but not at 12-month 

follow-up [18]. However, intervention length and follow-up time points varied between the studies 

(e.g., IBIs: 9-weeks post-treatment, 6-/12-month follow-up; pTC: 24-weeks post-treatment, 12-/18-

month follow-up; all assessments post-randomization). 

Our study found a non-significant effect of pTC on MDD onset despite a longer 12-/18-month 

follow-up period. This is consistent with a study on IBIs in farmers which reported no effect on MDD 
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onset and similarly low onset rates in both groups at 6- and 12-month follow-up (<21% based on 

CIDI) [18]. However, previous meta-analyses in the field of indicated prevention reported contrasting 

that psychological interventions (standardized CBT or problem-solving therapy, guided self-help, IBIs) 

for subthreshold depression could effectively prevent MDD onset at 6- to 12-month [5,62]. A meta-

analysis on psychological (mostly CBT-based) prevention found a non-significant effect on incidence 

up to 8 years follow-up, but few available studies limited statistical power [6]. Therefore, it cannot be 

conclusively assessed whether pTC can prevent MDD in farmers.  

Moreover, the previously found positive effects of the pTC post-treatment [21] regarding 

stress, somatic symptoms and burnout risk on the MBI subscales emotional exhaustion and cynism 

sustained over the 12- and 18-months follow-up, whereas anxiety and quality of life sustained until 

the 12-months follow-up.  

Even though no overall effect of psychological burden due to the pandemic was observed, 

participating farmers reported a negative pandemic impact on different areas of life, which are well-

documented as most reported farmer mental health risk factors, such as financial and work situation, 

social contacts [13]. In contrast to the low rated psychological burden, research reported an impact 

of COVID-19 on increased mental health problems and higher prevalence of depression in farmer 

[63,64]. 

Implications for research and practice  

Telephone consultations in addition to in-person treatments are recommended by the recent 

NICE guideline [65] on treatment of depression to increase access and uptake for people who are 

under-served and under-represented in services. Our study enriches the field of prevention research 

and guildelines with evidence on long-term effectiveness up to 12-/18-month of pTC on the 

reduction of depressive outcomes in an agricultural target group and shows that personalized and 

not just CBT-based remote interventions work in symptom reduction. This pTC is very resource 

intensive and comparable to short-term therapy for MDD in Germany. Future research should 

investigate whether fewer sessions achieve comparable results. 
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This study contributes moreover to the need for research in the field of farmers’ mental 

health interventions which include holistic, multi-component programs and targeted approaches 

[66]. Participants reported different occupation-specific stressors well-documented as risk factors for 

MDD in farmers, e.g. general workload, financial problems, conflicts with family/partner/employees, 

uncontrollable working situations, farm succession, and stress [13,67–70]. The high degree of 

personalization enabled coaches to pick up on the various stressors present in the individual case and 

to apply specifically tailored interventions. Thus, pTC is a promising remote prevention approach 

targeting potential risk factors in a specific occupational group [12] and addressing the need for 

tailored preventive services to farm-specific needs to increase likelihood of help-seeking behavior 

[71]. Future research should examine the impact of tailoring strategies on effectiveness and uptake. 

If the nationwide implementation of pTC succeed, this remote service could be feasible in 

the long term and improve access to and uptake of mental health care in rural areas. While the 

pandemic has accelerated the adoption of digital technologies in the health sector, it now still 

requires a so-called digital mindset among health workers and affected people in need of prevention 

to actually use such remote services [72].  

Limitations 

The study results are restricted by several limitations. First, the effectiveness study was 

conducted to mimic care as usual, so an upper cut-off value of self-reported depressive symptom 

severity, diagnostic interviews and exclusion criteria, such as comorbid disorders were omitted. This 

increases the external validity and generalizability of results in the routine setting. As a considerable 

proportion of the study participants had clinically depressive symptoms at baseline (n=88/314, 28%) 

and MDE in lifetime (n=76/314, 24.2%) [21], this heterogeneous study group in terms of symptom 

burden and intervention need (e.g. prevention, early treatment, relapse prevention) had a limited 

representativeness and generalizability for the target group of indicated prevention. Future research 

should exclude MDD cases or plan a-priori sample sizes that allow subgroup-analyses for subclinical 
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cases. Second, this is a low-standardized intervention without coaching manual or predetermined 

coaching procedures, which limits internal validity and monitoring of coaching content. However, 

standardization would counteract the rational of this personalized coaching approach and the 

diversity of therapeutic backgrounds of university-trained psychologists in routine care. The high 

degree of personalization enabled a coaching close to everyday life and work by addressing 

participants’ psychosocial needs and exposure to multi-risk situations in the agricultural working 

environment. Future research should consider the inclusion of coaching, occupational and health 

psychological frameworks with defined criteria to ensure monitoring and documenting of 

personalised interventions and coaching fidelity. Third, the COVID-19 pandemic outbreak temporally 

confounded with the 12-/18-month follow-ups and the impact on mental health in the study 

population cannot be ruled out, even though it was methodologically addressed. We did not have a 

reliable and valid pandemic-related item battery. Bias in the results are possible due to the different 

timing of the follow-up and COVID-19 item surveys in relation to the end of the intervention. Forth, 

selection bias in the sample cannot be ruled out because intervention access was not possible for 

insured residents in two pilot implementation states and linked to willingness to study participation, 

presence of both internet and telephone access and, the multistage study enrollment process via the 

study team was more complex than in routine care. 

Conclusions 

Personalized telephone coaching shows long-term effectiveness after 12- and 18-months in 

terms of multifaceted outcomes such as reduction of depressive and other psychological symptoms 

in farmers. It could serve as accessible early intervention in depression prevention and could ease 

access to psychological care in telephone delivery format by reaching farmers with low help-seeking 

behavior with a targeted approach for their needs. Clinical and cost-effectiveness analyses in routine 

care are further important evaluation objectives. 
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Supplement 1: Number of stressors and coaching topics per participant  

Table 1 

Number of stressors reported by participants (n=194) 

n 

stressors 

n 

TN 
% 

cumulative 

% 

1 7 4.4 4.4 

2 11 6.9 11.3 

3 16 10.1 21.4 

4 25 15.7 37.1 

5 39 24.5 61.6 

6 24 15.1 76.7 

7 15 9.4 86.1 

8 14 8.8 94.9 

9 6 3.8 98.7 

10 1 0.6 99.3 

11 1 0.6 99.9 

 

Table 2 

Number of coaching topics documented by coaches per participant (n=194) 

n 

coaching  

topics 

n 

TN 
% 

cumulative 

% 

1 19 11.9 11.9 

2 39 24.5 36.4 

3 40 25.2 61.6 

4 37 23.3 84.9 

5 17 10.7 95.6 

6 3 1.9 97.5 

7 4 2.5 100.0 
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Supplement 2: Negative effects of the personalized telephone coaching (INEP) 

Table 3 

Negative effects of the intervention reported by participants (n=126) in the INEP at 12- months Follow-up 

assessment 

Item N % 

Intrapersonal change 19 15.2 

Depending on coach  8 6.4 

Neglect of hobbies and social contacts because of coaching 8 6.4 

Longer periods of feeling bad 4 3.2 

Less trusting others 4 3.2 

Feeling more lonely 4 3.2 

Severity of suffering from past experiences/events 3 2.4 

Worsening of symptoms 2 1.6 

Experiencing new thinking and behavior patterns as harmful 2 1.6 

Difficulties to make decisions alone 1 0.8 

As a human being changed to the negative 1 0.8 

Thoughts/plans to commit suicide for the first time 1 0.8 

Therapeutic malpractice of the coach 12 9.5 

Feeling of being forced to do exercises given by coach 7 5.6 

Feeling of data security not being ensured during the coaching 4 3.2 

Hurtful statements by coach  2 1.6 

Feeling of being forced to do exercises given by coach 7 5.6 

Relationship 8 6.4 

More arguments/conflicts in relationship 5 4.0 

Problem with partner's jealousy 3 2.4 

Stigma 3 2.4 

Worries about (potentially) increasing insurance fees 7 5.6 

Financial worries 4 3.2 

Fear of others discovering about the program usage 4 3.2 

Friends and Family 3 2.4 

Worsened relationship with family 3 2.4 

Worsened relationship with friends 2 1.6 

Notes. Data based on n=126 study completer. Only negative effects attributed directly to the 

intervention are reported. Bold print represents number of participants reporting at least one negative 

effect of the intervention. Abbreviations. INEP=Inventory for Assessing Negative Effects of 

Psychotherapy. 
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Supplement 3:Use of routine care health services  

Table 4 

Use of psychosocial and (mental) health services in the study population according to corresponding 

items of Tic-P at baseline and follow-ups 

Services t 
CG  IG Difference between  

groups % [95%-CI] n %  n % 

At least one service used  t0 115 71.4  120 73.8 2.4 [0.7, 4.1] 

t2 87 71.8  88 63.9 7.9 [4.6, 11.2] 

t3 82 73.9  74 59.8 14.1 [9.6, 18.6] 

General practitioner t0 116 68.2  117 68.8 0.6 [-0.3, 1.5] 

t2 72 59.0  75 52.6 6.4 [3.4, 9.4] 

t3 68 61.3  63 50.0 11.3 [7.2, 15.4] 

Psychotherapist  t0 1 0.6  4 2.5 1.9 [0.4, 3.4] 

t2 5 4.3  4 3.0 1.3 [-0.1, 2.7] 

t3 4 3.6  3 2.5 1.1 [-0.2, 2.4] 

Specialist for psychiatry, 

neurology or psychosomatic 

medicine  

t0 4 2.6  9 5.6 3.0 [1.1, 4.9] 

t2 2 1.7  5 3.8 2.1 [0.3, 3.9] 

t3 2 1.8  4 3.3 1.5 [-0.1, 3.1] 

Clinic for psychiatry/ 

psychosomatic  
t0 0 0.0  1 0.6 0.6 [-0.3, 1.5] 

t2 1 0.9  5 3.8 2.9 [0.8, 5.0] 

t3 1 0.9  2 1.6 0.7 [-0.4, 1.8] 

Prescribed antidepressants  t0 5 3.2  17 10.6 7.4 [4.5, 10.3] 

t2 8 6.8  8 6.0 0.8 [-0.3, 1.9] 

t3 4 3.6  9 7.4 3.8 [1.3, 6.3] 

SVLFG psychosocial health 

services  
t0 6 3.9  2 1.3 2.6 [0.8, 4.4] 

t2 9 7.7  3 2.3 5.4 [2.6, 8.2] 

t3 3 2.7  2 1.6 1.1 [-0.2, 2.4] 

Other psychosocial health 

services  
t0 17 11.0  13 8.1 2.9 [1.0, 4.8] 

t2 23 19.7  13 9.8 9.9 [6.2, 13.6] 

t3 10 9.0  8 6.6 2.4 [0.4, 4.4] 

Note.  Based on study completer answers (T0: NCG=154, NIG=160, T2: NCG =117, NIG=133, T3: NCG =111, 

NIG=122). Abbreviations. t0 = Baseline, t2= 1. Follow-up (12 months), t3 =2. Follow-up (18 months); 

IG=Intervention group (telephone coaching), CG=Control group (enhanced treatment as usual), TIC-

P=Treatment Inventory of Costs in Patients with psychiatric disorders, SVLFG=German Social Insurance 

for Agriculture, Forestry and Horticulture.  
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Supplement 4: Adaptations in light of the Covid-19 pandemic  

Table 5 

Moderating effects of psychological burden due to Covid-19 pandemic in ANCOVA controlled for baseline 

severity in depressive symptom severity (QIDS-SR16)  

Outcome t F df p d [95%-CI] 

QIDS-SR16 
t2 0.33 1410.17 0.57 -0.02 [-0.24, 0.20] 

t3 0.25 845.86 0.62 0.02 [-0.19, 0.24] 

PSS-10 
t2 0.47 720.38 0.49 -0.07 [-0.28, 0.14] 

t3 0.26 1806.6 0.61 -0.03 [-0.23, 0.18] 

ISI 
t2 0.45 1513.19 0.5 -0.09 [-0.31, 0.12] 

t3 0.52 764.93 0.47 -0.1 [-0.32, 0.12] 

GAD-7 
t2 0.35 797.06 0.55 -0.09 [-0.31, 0.12] 

t3 0.32 1036.81 0.57 -0.06 [-0.28, 0.17] 

PAS 
t2 0.28 817.93 0.6 -0.06 [-0.28, 0.16] 

t3 0.43 1290.88 0.51 -0.09 [-0.29, 0.11] 

AUDIT-C 
t2 0.45 775.42 0.5 0.08 [-0.13, 0.28] 

t3 0.64 440.83 0.42 0.09 [-0.13, 0.30] 

MBI (EE) 
t2 1.83 397.88 0.18 0.08 [-0.13, 0.30] 

t3 0.73 637.63 0.39 0.04 [-0.18, 0.25] 

MBI (PE) 
t2 0.49 691.64 0.48 0.10 [-0.11, 0.31] 

t3 0.19 2052.18 0.66 0.02 [-0.19, 0.22] 

MBI (CY) 
t2 0.66 649.87 0.42 0.05 [-0.16, 0.26] 

t3 0.26 1935.07 0.61 -0.03 [-0.24, 0.18] 

SSS-8 
t2 0.48 1004.87 0.49 -0.03 [-0.26, 0.21] 

t3 0.89 572.81 0.35 0.06 [-0.14, 0.27] 

AQoL-8D (total) 
t2 0.4 1269.96 0.53 0.10 [-0.11, 0.32] 

t3 0.31 1361.92 0.58 0.07 [-0.14, 0.28] 

AQoL-8D (MSD) 
t2 0.46 1949.84 0.5 0.10 [-0.13, 0.32] 

t3 0.33 1536.34 0.57 0.08 [-0.13, 0.29] 

AQoL-8D (PSD) 

 

t2 0.79 516.48 0.38 0.11 [-0.13v0.34] 

t3 0.46 1603.96 0.5 -0.01 [-0.21, 0.19] 

Note. Test statistics for the moderation effect of the item <How much would you attribute the 

psychological distress you experienced in the last 6 months to the impact of the Corona pandemic?= 

(range: 0 – no psychological burden to very high psychological burden) are reported. Based on multiple 

imputation according to intention-to-treat analyses (N=314). Abbreviations. IG: Intervention group 
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(telephone coaching); CG: Control group (enhanced treatment as usual); t2: 1. Follow-up (12 months); t3: 

2. Follow-up (18 months);  QIDS-SR16: Quick Inventory of Depressive Symptomatology; PSS-10: 

Perceived Stress Scale; ISI: Insomnia Severity Index; GAD-7: Generalized Anxiety Disorder; PAS: Panic and 

Agoraphobia Scale; AUDIT-C: Alcohol Use Disorder Identification Test – Consumption Questions; SSS-8: 

Somatic Symptom Scale; MBI-GS: Maslach-Burnout-Inventory General Survey; EE: Emotional Exhaustion; 

CY: Cynism; PE: Professional Efficacy; AQoL-8D: Assessment of Quality of Life; PSD: Physical Super 

Dimension; MSD: Mental Super Dimension; Analyses based on study completer.   

136 article 3 – long-term effectiveness of telephone coaching



LONG-TERM EFFECTIVENESS TELEPHONE COACHING  

Supplement 5: Sensitivity analysis (complete cases) 

Table 6 

Group comparisons of continuous outcomes at baseline and follow-ups based on study completer 

Variable t 
Intervention   Control 

F p 
Between-group effect 

size Cohen's d [95%-CI] N M SD  N M SD 

QIDS-SR16 

t0 160 9.81 4.13  154 10.26 4.4    
t2 133 6.41 4.23  117 7.76 3.89 9.466 0.002 -0.33 [-0.57, -0.08] 

t3 122 6.25 3.85  111 7.53 4.35 7.878 0.005 -0.31 [-0.57, -0.06] 

PSS-10 

t0 160 21.76 5.78  154 21.95 6.36    
t2 131 15.89 7.12  111 18.96 6.94 14.87 <0.001 -0.43 [-0.68, -0.18] 

t3 119 15.98 7.17  108 18.64 6.85 10.81 0.001 -0.37 [-0.63, -0.12] 

ISI 

t0 160 10.95 4.98  154 10.72 5.05    
t2 130 7.58 5.52  111 8.71 5.5 3.92 0.049 -0.21 [-0.46, 0.05] 

t3 119 8 5.1  108 8.26 5.64 0.18 0.671 -0.05 [-0.31, 0.21] 

GAD-7 

t0 160 8.28 3.67  154 8.7 4.05    
t2 131 5.99 3.92  111 7.14 4.29 7.13 0.008 -0.28 [-0.53, -0.03] 

t3 119 5.76 3.79  108 6.72 4.57 4.30 0.039 -0.23 [-0.49, 0.03] 

PAS 

t0 160 6.08 6.67  154 6.65 7.1    
t2 131 4.35 6.88  111 4.78 6.49 0.34 0.559 -0.07 [-0.32, 0.19] 

t3 119 4.03 6.19  107 4.04 5.69 0.00 0.996 0.00 [-0.26, 0.26] 

AUDIT-C 

t0 160 3.04 1.77  154 3.19 2.05    
t2 131 2.74 1.78  111 2.73 1.85 0.01 0.935 0.01 [-0.25, 0.26] 

t3 119 2.87 1.85  107 2.79 1.9 0.36 0.551 0.04 [-0.22, 0.31] 

SSS-8 

t0 160 11.03 4.66  154 11.74 5.5    
t2 130 7.82 5.02  110 9.57 5.7 11.20 0.001 -0.32 [-0.58, -0.07] 

t3 117 8.3 5.18  107 9.75 6.16 6.27 0.013 -0.25 [-0.52, 0.01] 

MBI (CY) 

t0 160 15.33 7.17  154 16.44 7.58    
t2 130 11.57 7.61  110 13.85 8.29 10.28 0.002 -0.33 [-0.59, -0.08] 

t3 117 11.74 7.69  107 14.12 8.27 9.37 0.002 -0.35 [-0.61, -0.09] 

MBI (EE) 

t0 160 8.5 5.84  154 9.41 5.86    
t2 130 6.86 5.91  110 8.91 6.21 8.79 0.003 -0.29 [-0.54, -0.03] 

t3 117 6.85 5.91  107 9.08 6.63 7.25 0.008 -0.30 [-0.56, -0.04] 

MBI (PE) 

t0 160 26.69 7.19  154 25.12 7.58    
t2 130 28.63 6.97  110 27.41 7.23 2.60 0.109 0.17 [-0.08, 0.43] 

t3 117 28.55 6.6  107 26.77 8.41 4.05 0.045 0.24 [-0.03, 0.5] 

AQoL-8D 

(total) 

t0 160 66.89 9.38  154 66.39 10.9    
t2 127 73.72 10.37  110 70.38 12.17 2.615 0.107 0.17 [-0.1, 0.43] 

t3 116 72.65 10.88  107 70.7 12.6 10.59 0.001 0.30 [0.04, 0.55] 

AQoL-8D 

(MSD) 

t0 160 62.47 10.73  154 61.76 12.34    
t2 127 70.35 11.83  110 66.92 13.42 8.59 0.004 0.27 [0.02, 0.52] 

t3 116 69.5 12.22  107 67.47 14.14 2.17 0.142 0.15 [-0.11, 0.42] 

AQoL-8D 

(PSD) 

t0 160 77.67 10.34  154 77.67 10.81    
t2 127 81.95 10.19  110 78.82 11.64 10.11 0.002 0.28 [0.03, 0.54] 

t3 117 80.4 10.71  107 78.6 11.65 2.80 0.096 0.16 [-0.10, 0.42] 
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Table 6  (continued) 

Group comparisons of continuous outcomes at baseline and follow-ups based on study completer 

Outcome  n %  n % Χ² df p   

SPE            

SPE=0 

t0 

75 46.9  66 42.9 

     
SPE=1 36 22.5  44 28.6 

SPE=2 40 25.0  33 21.4 

SPE=3 9 5.6  11 7.1 

            

SPE=0 

t2 

77 61.1  57 52.3 

22.78 

  

3 

  

0.002 

  
  

SPE=1 20 15.9  24 22 

SPE=2 23 18.3  20 18.3 

SPE=3 6 4.8  8 7.3 

            

SPE=0 

t3 

67 57.8  52 49.1 

22.78 

  

3 

  

0.002 

  
  

SPE=1 23 19.8  23 21.7 

SPE=2 17 14.7  25 23.6 

SPE=3 9 7.8  6 5.7 

Note. Analyses based on study completer. Abbreviations. IG: Intervention group (telephone coaching); 

CG: Control group (enhanced treatment as usual); t0:  Baseline assessment; t2:1. Follow-up (12 months); 

t3: 2. Follow-up (18 months); QIDS-SR16: Quick Inventory of Depressive Symptomatology; PSS-10: 

Perceived Stress Scale; ISI: Insomnia Severity Index; GAD-7: Generalized Anxiety Disorder; PAS: Panic and 

Agoraphobia Scale; AUDIT-C: Alcohol Use Disorder Identification Test – Consumption Questions; SSS-8: 

Somatic Symptom Scale; MBI-GS: Maslach-Burnout-Inventory General Survey; EE: Emotional Exhaustion; 

CY: Cynism; PE: Professional Efficacy; AQoL-8D: Assessment of Quality of Life; PSD: Physical Super 

Dimension; MSD: Mental Super Dimension; SPE=Subjective Prognosis of Gainful Employment Scale (0= 

no threat to gainful employment   to 3=very high threat to gainful employment ).  

 

 

 

 

 

138 article 3 – long-term effectiveness of telephone coaching



LONG-TERM EFFECTIVENESS TELEPHONE COACHING  

Table 7 

Overview on onset and remission according to CIDI and QIDS-SR16 across measurements (study 

completer) 

 Baseline  1. Follow-Up (12 months)  2. Follow-Up (18 months) 

Onset  

n cases (%) 

 

n onset (%) z p IRR [95%-CI] 

 

n onset (%) z p IRR [95%-CI] 

Potential MDE 

(CIDI) a  

 

     

 

     
CG 125 (81.2)  13/94 (13.8) 

-0.67 1.79 0.7 [0.31, 1.79] 
 12/88 (14.8) 

-0.82 0.41 0.7 [0.29, 1.66] 
IG 135 (84.4)  9/111 (8.1)  2/101 (7.9) 

Potential MDD (QIDS-SR16)             
CG 106 (68.8)  2/84 (2.4) 

-0.3 5.25 0.7 [0.10, 5.25] 
 4/76 (5.3) 

-1.04 0.3 0.4 [0.08, 2.22] 
IG 120 (75.0)  3/102 (2.9)  2/97 (2.1) 

Remission 

 n cases (%)  n remis. (%) z p OR [95%-CI]  n remis. (%) z p OR [95%-CI] 

Potential MDE 

(CIDI)  

 

     

 

     
CG 29 (18.8)  10/23 (43.5) 

-0.33 1.95 0.9 [0.39, 1.95] 
 10/23 (43.5) 

-0.09 0.93 1 [0.37, 2.48] 
IG 25 (15.6)  11/22 (50.0)  9/21 (42.9) 

Potential MDD (QIDS-SR16)             
CG 48 (31.2)  23/33 (69.7) 

0.7 4.58 1.5 [0.49, 4.58] 
 23/35 (65.7) 

1.55 0.12 2.7 [0.76, 9.82] 
IG 40 (25.0)  24/31 (77.4)  21/25 (84.0) 

Note. MDE remission according to CIDI was not calculated at post-assessment due to overlap in 

assessment point; aControlled for MDE status at post-treatment.  Abbreviations. IG: Intervention group 

(telephone coaching); CG: Control group (enhanced treatment as usual); QIDS-SR16: Quick Inventory of 

Depressive Symptomatology; CIDI=Composite International Diagnostic Interview; MDE: Major Depressive 

Episode; MDD: Major Depressive Dissorder; OR: Odds Ratio; IRR: Incidence Risk Ratio.  
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Supplement 6: Moderation analysis   

Table 8 

Moderating effects of coaching characteristics on depressive symptom severity (QIDS-SR16) in IG (n=160)  

Intervention Characteristic  t β SE t df p  d [95%-CI] 

Session Count  t2 -0.06 0.08 -0.68 4760.72 0.50 -0.01 [-0.05, 0.02] 

 t3 -0.03 0.08 -0.39 2531.15 0.69 -0.01 [-0.04, 0.03] 

Total Coaching Time (minutes) t2 0.00 0.00 -0.94 6660.71 0.35 0 [0,  0] 

 t3 0.00 0.00 -1.01 2015.67 0.32 0 [0,  0] 

Time in programm (weeks)  t2 -0.01 0.06 -0.22 2210.79 0.83 0 [-0.03, 0.03] 

 t3 0.02 0.06 0.37 2123.89 0.72 0.01 [-0.02, 0.03] 

Note. Based on multiple imputation according to intention-to-treat analyses (n=160).Abbreviations.  IG: 

Intervention group (telephone coaching); CG: Control group (enhanced treatment as usual); t2: 1. 

Follow-up (12 months); t3: 2. Follow-up (18 months); QIDS-SR16: Quick Inventory of Depressive 

Symptomatology.  
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A RT I C L E 4 — I N T E RV I E W S T U D Y T O S U P P O RT
I M P L E M E N TAT I O N A N D U P TA K E

Title:
How to Promote Usage of Telehealth Interventions for Farmers’ Mental
Health? A Qualitative Study on Supporting and Hindering Aspects for
Acceptance and Satisfaction with a Personalized Telephone Coaching

Summary:
Low-threshold and remotely delivered interventions are important
for farmers and related professions, who often experience multiple
risk factors for depression, live in underserved areas and show low
help-seeking behavior. As such, personalized telephone coaching can
be used as a preventive intervention to support farmer’s mental health
and reduce depressive symptom severity. In order to use the full
potential in reducing depression burden, telephone coaching needs
to be implemented and actually used in routine care. This qualitative
study therefore aimed to identify factors with facilitate or hinder
uptake and use in routine care.

Semi-structured interviews were conducted with 20 out of 66

invited participants which had taken part in the telephone coaching
program for up to six months as part of an ongoing effectiveness
study or implementation project. The interview guide was based on
the ‘Unified Theory of Acceptance and Use of Technology’ for accep-
tance and the ‘Evaluation’ and ‘Discrepancy’ models for satisfaction.
The interviews were audio-recorded, transcribed, and analyzed using
deductive-inductive qualitative content analysis developing a com-
bined coding system for both constructs. Independent coding by two
individuals resulted in good agreement of κ = 0.80. Participants
were asked to rate the identified themes in an online questionnaire for
validation.

Using qualitative content analysis, 8 expectations (E), 32 sup-
porting (SF) and 14 hindering factors (HF) that could have influenced
acceptance and satisfaction were identified. Themes were organized
into the following five main categories: Coaching result (E = 4, SF = 9,
HF = 3), coach (E = 4, SF = 9, HF = 1), organization (SF = 5, HF = 2),
participant characteristics (SF = 5, HF = 3), and the telephone as de-
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livery format (SF = 4, HF = 5). ‘Flexible appointment arrangement’
(n = 19/95%), ‘low effort’ (n = 17/85%) and a ‘trusting coaching
relationship’ (n = 16/80%) were the supporting factors most often
named. ‘Lack of visual cues’ (n = 12/60%) and ‘social/professional
involvement restricting change process’ (n = 10/50%) were the hinder-
ing aspects most often named. Expectation fulfillment concerning the
coaching result (M = 85.3%, SD = 16.2%) and the coach (M = 96.2%,
SD = 7.0%) were high.

Limitations of this study include the convenient sample mostly
from a study context, which might have been biased in degree of
acceptance and satisfaction and might not translate well to routine
care use. Adaptation of the theoretical components had to be made to
consider both constructs in one analysis.

In conclusion, interviewees revealed that acceptance and satis-
faction were influenced by expected and perceived changes attributed
to the coaching, the low effort because of the telephone conduct and
the personalization of the intervention. These aspects could be further
enhanced by recommending and offering more choice in terms of
delivery medium (e.g. offering video calls) and training coaches more
in farming related topics.

Submitted manuscript:
Thielecke J, Buntrock C, Freund J, Braun L, Ebert DD, Berking M,
Baumeister H, and Titzler I. How to Promote Usage of Telehealth
Interventions for Farmers’ Mental Health? A Qualitative Study on
Supporting and Hindering Aspects for Acceptance and Satisfaction
with a Personalized Telephone Coaching. Internet Interventions. sub-
mitted

Contribution:
Janika Thielecke co-developed the interview guide for telephone coach-
ing participants with focus on theoretical models of acceptance and
satisfaction. She was responsible for the recruitment of interview par-
ticipants, the coordination of the interviews and collection of interview
data. She supervised and contributed to the qualitative data analysis
and interpretation and lead discussion rounds on results in project
team. She was rsponsible for data curation, formal analysis and visual-
ization. She drafted the original manuscript, revised it after feedback
from her co-authors and managed the submission process.
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Abstract 

Low-threshold and remotely delivered preventive interventions, like telephone coaching, are warranted for 

farmers who experience multiple risk factors for depression, live in underserved areas and show low help-

seeking behavior. Factors facilitating uptake and actual use of effective remote interventions are important to 

reduce depression disease burden. This study aimed at identifying factors that influence acceptance of and 

satisfaction with a telephone coaching in this occupational group. 

Semi-structured interviews were based on the 8Unified Theory of Acceptance and Use of Technology9, the 

8Evaluation9 and 8Discrepancy9 models for satisfaction. Interviews were conducted with 20 of 66 invited 

participants of a 6-months telephone coaching during an effectiveness or implementation study. Audio-recorded 

interviews were transcribed and analyzed (deductive-inductive qualitative content analysis). Independent coding 

by two persons resulted in good agreement (�=0.80). Participants validated results via questionnaire. 

Overall, 32 supporting (SF) and 14 hindering factors (HF) for acceptance and satisfaction were identified and 

organized into five categories: Coaching result (SF=9, HF=3), coach (SF=9, HF=1), organization (SF=5, HF=2), the 

telephone as communication medium (SF=4, HF=5) and participant characteristics (SF=5, HF=3). Most named SFs 

were 8Flexible appointment arrangement9 (n=19/95%) and 8low effort9 (n=17/85%) while most reported HFs 

were 8lack of visual cues9 (n=12/60%) and 8social/professional involvement restricts change process9 (n=10/50%). 

Interviewees perceived changes initiated by coaching, low effort through telephone conduct and personalization 

as important influencing factors on acceptance and satisfaction. Both may be further enhanced by offering 

choice and advice for delivery formats (e.g. video-calls) and training of coaches in farm-related issues. 

 

Study registration: German Clinical Trial Registrations: DRKS00017078 and DRKS00015655.  

 

Keywords 

Interviews, acceptance, satisfaction, telephone coaching, depression, farmers   

144 article 4 – participants’ view of telephone coaching



ACCEPTANCE AND SATISFACTION TELEPHONE COACHING  3 

 

1 Introduction 

Major depression disorder (MDD1) is a highly prevalent mental disorder (Gutiérrez-Rojas et al., 2020) 

and ranks first as single contributor to all years lost to disabilities worldwide (World Health Organization;, 2017). 

Effective psychological and pharmacological treatments exist but only one out of five individuals with MDD 

receives adequate care (Bromet et al., 2018). Preventive interventions could target individuals at risk for 

depression and improve mental health care in an early stage. 

Psychological interventions for the prevention of MDD have shown to effectively reduce depression 

symptoms (Cuijpers et al., 2014) and avoid or at least delay MDD onset (Cuijpers et al., 2021; van Zoonen et al., 

2014) in people with known risk factors (selective prevention) or with subthreshold symptoms (indicated 

prevention). Nevertheless, uptake of indicated preventive interventions is low with estimations that less than 

one in a hundred individuals with subthreshold depression begins a preventive program (Cuijpers et al., 2010). 

A promising approach to address the challenge of low uptake of mental health services could be 

telehealth interventions which can be used flexible in time and location and thus, facilitate health care access 

(Ebert et al., 2018; Snoswell et al., 2021). Easily accessible preventive services are especially warranted for 

farmers and related professions, who experience multiple risk factors for depression (e.g. long working hours, 

uncontrollable weather conditions)(Daghagh Yazd et al., 2019) while often living in remote, underserved areas 

(Myers, 2019; Salize et al., 2007; Weinhold and Gurtner, 2014) and showing low help-seeking behavior for 

mental health problems (Dollman et al., 2021; Judd et al., 2006; Wrigley et al., 2005). 

The nationwide pilot project 8With us in balance9 by the German Social Insurance for Agriculture, 

Forestry and Horticulture (SVLFG)2 is therefore addressing this target group by implementing internet- and tele-

based interventions to prevent depression. Two randomized controlled trials (RCTs) have shown that these 

guided and tailored internet-based interventions (Braun et al., 2021a, 2021b, 2019) and the personalized 

telephone coaching (Thielecke et al., 2022, 2020) can effectively reduce depressive symptom severity and 

promote mental health in farmers when compared to a control group receiving psychoeducational material. 

Actual uptake and use by the target population are evaluated in the implementation study ImplementIT(Freund 

et al., 2020). The mixed-methods study ImplementIT includes the views of various stakeholders including 

acceptance and satisfaction with the intervention by participating farmers to adequately address the needs of 

the population and promote use of the intervention (Damschroder et al., 2009; Proctor et al., 2011). 

Acceptance of new digital interventions has been shown to influence actual uptake of such, both in 

industry (Venkatesh et al., 2003) and in (mental) health care(Harst et al., 2019; Philippi et al., 2021; Sora et al., 

2021) settings. Participants9 satisfaction is an important criterion for health care quality and supports 

                                                             

1 MDD: Major Depression Disorder 
2 SVLFG: Social Insurance for Agriculture, Forestry and Horticulture 

article 4 – participants’ view of telephone coaching 145



ACCEPTANCE AND SATISFACTION TELEPHONE COACHING  4 

 

development of health services (Samartzis and Talias, 2020). For telehealth intervention in patients with mostly 

somatic conditions, a recent review identified treatment effectiveness, preference, and ease of use as most 

important contributing factors to satisfaction (Kruse et al., 2017). Reported patient experiences with telephone-

delivered cognitive behavioral therapy (CBT3) for MDD highlight overall acceptance of the intervention, the 

convenience of remote delivery, and a good therapeutic relationship (Bee et al., 2010; Haller et al., 2019). 

Participants in these studies also report an initial doubt about the effectiveness, technical problems, and lack of 

visual feedback as disadvantages of telephone-administered CBT. To the best of our knowledge, there is no 

research on users9 experiences with preventive telephone interventions. Qualitative studies report therapeutic 

guidance, target group adaptation, and flexible use as important factors for intervention use for other remotely 

delivered health services, namely internet-based interventions for depression (Freund et al., n.d.; Holst et al., 

2017; Mayer et al., 2019). Low internet skills, lack of individual fit, and data security concerns are on the other 

hand described as barriers for intervention use (Braun et al., 2022; Freund et al., 2022; Gerhards et al., 2011; 

Holst et al., 2017; Mayer et al., 2019). When delivering mental health interventions over telephone, some of 

these factors could be enhanced (e.g. intense guidance) or circumvented (e.g. need for internet skills), but 

research is missing. 

This study addresses the following research question: 8Which factors influence the acceptance of and 

satisfaction with a personalized telephone coaching in farmers?9 in order to best meet the needs of the German 

farming population with a preventive telephone coaching and optimize uptake in routine care. 

 

2 Material and methods 

2.1 Study setting 

The ethics committee of the Friedrich-Alexander-Universität Erlangen-Nürnberg had approved this 

qualitative interview study as part of the implementation study ImplementIT and was registered in the German 

Clinical Trial Registration (DRKS00017078). Interviewees participated in the telephone coaching as clients under 

routine care conditions during the pilot phase of ImplementIT or as study participants in the associated RCT 

(TEC-A4, trial registration: DRKS00015655). The Consolidated Criteria for Reporting Qualitative Research 

(COREQ)(Tong et al., 2007) have guided the reporting of methods and results in this study (see Supplement 1). 

 

2.2 Intervention 

All study participants took part in a personalized telephone coaching by IVPNetworks, which was 

financed by their insurance (SVLFG). The study enrollment process differed for TEC-A and ImplementIT 

                                                             

3 CBT: Cognitive Behavioral Therapy 
44 TEC-A: study acronym, telephone coaching for agriculturists 
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participants, while coaching conduct was the same. Participants were registered on the IVPNetworks platform 

(IVPnet) by the university study team after submitting informed consent and being randomized to the 

intervention group (TEC-A) or by SVLFG call center agents after consultation about different services 

(ImplementIT5). The case managers at IVP networks assigned the coach who then contacted participants. 

A coaching volume of 850 minutes over six months was available for each participant with the possibility 

of additional 150 minutes over three months if approved by the insurance company. As part of the 

personalization of the coaching, session length and frequency of the coaching as well as topics were oriented on 

the individual participants needs. If indicated and available, on-site coaching or other support-services (e.g. 

socioeconomic counseling) could be arranged or recommended. 

Coaches were psychologists with master9s degree and training in diverse psychological methods (e.g. 

systemic, cognitive behavioral, hypnotherapeutic). No fixed manual was applied for the coaching. According to 

the coaches, typical elements of their coaching were psychoeducation, conjoint goal setting, and a three-phase 

model (8introduction and alliance building,9 8working,9 and 8stabilizing9 phase). Licensed psychotherapists were 

available for supervision. Intervention details can be found elsewhere (Freund et al., 2020; Thielecke et al., 2022, 

2020). 

2.3 Participants and recruitment 

Based on inclusion criteria for the studies (TEC-A, ImplementIT), all interviewees were 18 years or older, 

an agricultural entrepreneur or collaborating family member or pensioner and insured at SVLFG with access to 

internet and telephone. Interviewees recruited within TEC-A were required to have at least subclinical 

depression (PHQg5)6. Participants could not currently receive psychotherapy and had to be able to distance 

from suicidal ideation. All participants provided extra written informed consent for the interviews, data-

matching, and audio-recording. 

Coaching participants (40/160, 25%) from TEC-A were invited by mail in August and September 2019 

who had stated initial interest in participating in the interview, had not withdrawn from the study in the 

meantime, and had completed coaching or would do so within a month. Out of 20 responders (50%), 17 

consented to the interviews, scheduled an appointment, and took part (42%). 

At the same time, coaches were asked to inform the 26 current participants of ImplementIT about the 

interviews and refer interested participants to the study team. Out of 12 responders (46%), three consented to 

the interviews, scheduled an appointment, and took part (25%). 

 

                                                             

5 ImplementIT: study acronym, Implementation of internet- and tele-based prevention programs 
6 PHQ: Patient Health Questionaire 
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2.4 Development of interview guide 

Questions for acceptance were based on the Unified Theory of Acceptance and Use of Technology 

(UTAUT)7(Venkatesh et al., 2003) which promoted the intention-to-use and actual use of technology. Questions 

for satisfaction were based on the eight characteristics of health care service described in Evaluation Model 

(Blum, 1998; Ware et al., 1983) in order to encompass participants9 experience with a broad range of aspects. 

These characteristics comprise and specify the quality dimensions of structure, process, and outcome as 

suggested in Donadebian's classic Quality of Care Model (Donadebian, 2005). The Discrepancy Theory (Fox and 

Storms, 1981) informed the question on expectation fulfillment with the coaching, coach, and organization as an 

indicator for satisfaction (numerical rating form 0%3100%). Table 1 presents the operationalization of all 

theoretic components and their adaptation to the telephone context in the interview guide.  

                                                             

7 UTAUT: Unified Theory of Acceptance and Use of Technology 
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Table 1. Examples from the interview guide representing the theoretical components of acceptance and 

satisfaction with their adapted definitions used in the study.  

Component Definition  Example question  

 Theory of Acceptance and Use of Technology (acceptance): 

Performance 

expectancy 

Participant9s beliefs on how the personalized 
telephone coaching is favorable for his/her 

professional or private situation  

When you think back to the beginning of the 

coaching: What expectations did you have 

regarding what should change through the 

coaching for you?  

Effort 

expectancy 

Participant9s expectations about the associated 
effort of the coaching  

How much time and work did you imagine you 

would have to put into the coaching?   

Social influence  Degree to which the social environment knows 

about the coaching and supports participation   

Which role did the support from friends and 

family play in your participation in the 

personalized coaching?  

Facilitating 

conditions 

Participant9s beliefs about what organizational 

and technical characteristics could support 

coaching participation  

What are the advantages [disadvantages] of a 

telephone coaching compared to a traditional 

on-site preventive service?  

Behavioral 

intention  

The intention to use the personalized 

telephone coaching (again) 

How willing would you be to participate in 

another coaching? 

Evaluation Model (satisfaction):  

Technical care 

quality 

Competence of coach or his/her quality of care  To what extent did you feel understood by your 

coach in terms of professional e.g. farming-

related topics?  

Psychosocial 

care quality  

Non-clinical aspect of coach-participant 

interaction (e.g. friendliness, empathy)  

How would you describe your relationship with 

your coach?  

Accessibility  Organizational conditions that support 

coaching participation   

Regarding the organization, which aspects 

were you especially [less] content with?  

Spatial and 

technical 

equipment 

Spatial or technical difficulties during the 

coaching  

Which technical difficulties occurred during the 

coaching?  

Treatment 

outcome 

Degree to which the coaching improved 

problematic situation or psychological burden 

What tangible changes came about in your 

everyday life through the coaching?  

Continuity of 

care  

Continuity of coach  Were you attended by the same coach the 

whole time? 

Financing Financing of the coaching  Would you have participated in the 

personalized telephone coaching if it was 

associated with costs for you? 

Availability  Availability of the personalized telephone 

coaching in care 

Would you also have chosen the telephone 

coaching if you had a comparable service 

available on-site? 

Discrepancy Model (satisfaction): 

Expectation Expectation regarding the coaching, the 

organization and the possible outcome 

When you think back to the beginning of the 

coaching: What did you expect from your 

coach? 

Expectation 

fulfillment  

Discrepancy between expectations at the 

beginning of the coaching and real life 

conditions  

To what extent were your expectations 

fulfilled? Please name a percentage between 0 

and 100%. 
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The semi-structured interview guide contained 25 questions derived from the theoretical components 

and organized in four blocks: 8coaching process and result9, 8coach9, 8organization9 and 8telephone delivery9. 

Additionally, 21 memo and inquiry questions were given to ensure complete and detailed answers. The 

interview guide was developed by psychologists with a master degree (LB, JF, JT) under supervision of a clinical 

expert and qualitative research specialist (IT). 

 

2.5 Data collection 

2.5.1 Qualitative data collection  

Interviews were conducted mostly after the end of the coaching via telephone between August and 

October 2019. Two students with a bachelor degree in psychology (JB, MM) conducted each 10 one-on-one-

interviews. Each interviewer conducted a role-play test-interview and received feedback on their first 

participant-interview by JT. Average interview duration was M=44 minutes (SD=17 minutes). Interviews were 

audio-recorded using PhonerLite (Sommerfeld, 2019) and audacity (Audacity Team, 2021) and transcribed 

verbatim according to a transcription protocol. Names were anonymized during transcription. 

 

2.5.2 Quantitative data collection. 

Sociodemographic data were assessed online for interviewees of ImplementIT or were extracted from 

TEC-A baseline assessment. For later comparison and a triangulation approach (Heale and Forbes, 2013), data on 

depressive symptom severity (QIDS-SR168, Rush et al., 2003), range 0327), intervention satisfaction (CSQ-I9, Boß 

et al., 2016, range 8-32), and working alliance (WAI-SR10, Munder et al., 2009, range 0-5) were derived for RCT 

data as well. 

After the qualitative analyses of the interview material, interviewees were invited to provide feedback 

on the identified themes in August to September 2021 via an online validation questionnaire indicating their 

agreement with 8yes9 or 8no9. 

 

2.6 Data analyses 

A content analysis was conducted according to standardized steps in qualitative research to structure 

and summarize interview information and identify themes relevant for the research question (Mayring, 2015; 

Schreier, 2014). Data collection and analyses procedure are illustrated in Figure 1 with bold printed steps 

elaborated in the text.  

                                                             

8 QIDS-SR16: Quick Inventory of Depressive Symptomology 
9 CSQ-I: adapted Client Satisfaction Questionnaire for Internet-based Interventions, 
10 WAI-SR: Working Alliance Inventory - Short Revised, 
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Figure 1. Visualized data collection and analyses procedure as suggested by Mayring (Mayring, 2015). 

 

Note. Bold printed steps are elaborated in detail in the text. 
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Adaptations to the representation of the theoretic components had to be made in different steps of the 

analyses in order to depict both concepts (i.e., acceptance and satisfaction) well. In step (1), combined 

dimensions were defined for components partly shared by both constructs (e.g. in treatment expectancy and 

performance expectancy). In step (3), after reviewing the 50% coded material, CB and JT decided not to include 

the theoretical components 8Continuity of care9, 8Financing9, and 8Availability9 in the analysis, as the participants 

either answered too short or only described the status quo without evaluating it. Therefore, no insight could be 

obtained on how these components influenced satisfaction. The preliminary code system was formed to address 

the two categories, supporting (SF)11 and hindering factors (HF)12, which were each organized in cross-theory 

dimensions including 8Coaching Result9, 8Coach9, 8Organization9, 8Participant Characteristics9, and 8Telephone as 

Communication Medium9. Finally, in step (8), these five cross-theory dimensions were critically revised and 

arranged with HF and SF for each dimension (CB, IT, JT). Expectations were identified for the dimensions 

Coaching Result and Coach. No changes to codes or definitions were made. This was done to ensure a higher fit 

of mapping codes to the theoretical background and stringent communication of results. 

MAXQDA 2020 (Sozialforschung GmbH, 2021) was used to conduct qualitative analysis and R 4.1.0 (R 

Core Team, 2020) and Excel (Microsoft Corporation, 2018) were used for quantitative analysis. 

 

3 Results 

3.1 Participant characteristics and intervention use 

Half of the interviewees were male (n=10, 50%), most lived in partnership (n = 18, 90%), had middle 

education (n=14, 70%), and were, on average, 55 years old (SD=8.62). Interviewees recruited from TEC-A 

reported high satisfaction with the intervention (M = 30.06, SD = 3.75) and a good working alliance with their 

coach (M = 4.30, SD = 0.48) six months after study begin. Interview participants represented RCT coaching 

participants fairly in demographics (Table 2) and intervention use (Table 3). Time between end of coaching and 

interview varied between two weeks and six months with two interviewees (10%) still in the prolonged coaching 

at time of the interview.  

                                                             

11 SF: supporting factor 
12 HF: hindering factor 
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Table 2. Interview participant9s characteristics compared to not interviewed coaching participants in the RCT 

TEC-A.  

Variable  
Interview participants (n=20)  

Not interviewed coaching 

participants in TEC-A (n=143) 

 M SD range  M SD range 

Age 55.00 8.62 31-74  52.87  9.30 30-78 

QIDS-SR16 at baselinea   9.06 3.68 4-16  9.90  4.19 0-24 

QIDS-SR16 after 6 monthsa  5.50 3.81 1-14  6.52  3.91 0-20 

 n %   n %  

Sex        

Male 10 50   75  52  

Female 10 50   68  48  

Birthplace        

Germany 20  100   141  99  

Other 0  0   2  1  

Relationship status         

No partnership 2  10   10  7  

With partnership 18  90   133  93  

Children a        

Children 15  88   128  90  

No children 2  12   15  10  

Education level        

Low 0  0   14  10  

Middle 14  70   91  64  

High 6  30   38  26  

Profession        

Entrepreneur 13 65   84 59  

Entrepreneurs spouse 4 20   31 22  

Pensioner  2 10   14 9  

Family member 1 5   13 9  

Incapacitated for work 0 0   1 1  

Experience with psychotherapy a            

No experience with psychotherapy 14 82   115 80  

Experience with psychotherapy 3 17   28 20  

 

Note. aData only available for TEC-A participants (T0: ninterviewed RCT participants=17, nnot interviewed RCT participants =143; post: 

ninterviewed RCT participants =16, nnot interviewed RCT participants =121). Abbreviations: T0: baseline assessment study begin; T1: 

post assessment 6 months after randomization; QIDS-SR16: Quick Inventory of Depressive Symptomology (range 

0-27). 

  

article 4 – participants’ view of telephone coaching 153



ACCEPTANCE AND SATISFACTION TELEPHONE COACHING  12 

 

Table 3. Intervention related characteristics for interviewees and not interviewed coaching participants in RCT 

TEC-A six month after study begin. 

Variable  
Interview participants (n=20)  

Not interviewed coaching 

participants in TEC-A (n=143) 

M SD range  M SD range 

Days from enrollment to first 

contact by coacha 
2.41 2.81 0-11  3.15 3.41 0-13 

Number of sessions  15.40  4.59 6-24  13.18  6.10 1-32 

Coaching volume in minutes  732.30  239.33 265-1057  643.07  332.26 50-1598 

Duration in weeks  25.74 6.37 10.29-44.43  24.39  8.09 1.43-38.86 

CSQ-I a  30.06 3.75 18-32  27.92  5.75 9-32 

WAI-SR totala  4.30  0.48 3.5-5.0  4.02  0.68 1.42-5.0 

WAI-SR bonda 4.48  0.42 3.5-5.0  4.25  0.70 1.5-5.0 

WAI-SR taska 4.16  0.52 3.0-5.0  3.77  0.78 1.0-5.0 

WAI-SR goala  4.27  0.69 3.0-5.0  4.05  0.75 1.0-5.0 

Days between coaching end  

and interviewb  
41.44  46.68 5-191     

 n  %   n %  

Prolonging of coaching         

No 18  90   115  81  

Yes 2  10   27  19  

Documented discharge reason         

Improved/stabilized quality of life  14  70   84  59  

Stabilized and further support 

recommended/ arranged  6  30  

 

42  30  

Intervention dropout:        

  Withdrew consent for  

  intervention  0  0  

 

7 5  

  Lack of compliance 0  0   5 3  

  Intervention not fitting  0  0   3  2  

  Other 0  0   1  1  

 

Note. aData only available for TEC-A participants ( ninterviewed RCT participants=17, T0: nnot interviewed RCT participants=119); 

bn=18 since two participants were still in coaching, final intervention data reported in other variables. Session 

information only reported for participants with at least one coaching session (ninterviewed partcipants TEC-A and ImpleMentIT 

=20, nnot interviewed RCT participants=142). Abbreviations: CSQ-I: Client Satisfaction Questionnaire for Internet-based 

Interventions (range 8-32); WAI-SR: Working Alliance Inventory - Short Revised (range 0-5).  
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3.2 Aspects influencing acceptance and satisfaction 

In total, eight expectations (E)13, 32 SF, and 14 HF that can influence acceptance and satisfaction were 

identified and organized under five dimensions: Coaching result (E=4, SF=9, HF=3), Coach (E=4, SF=9, HF=1), 

Organization (SF=5, HF=2), Participant Characteristics (SF=5, HF=3) and Telephone as Communication Medium 

(SF=4, HF=5).   

 gives an overview over all identified themes and how the theoretical components are represented in 

each of the reported dimensions. The most often reported themes for expectations, supporting and hindering 

factor for each cross-theory dimension are described below and illustrated with a quote. All emerged themes 

with definitions and quotas are presented in Supplement 2 in the form of the coding system used for the 

analyses. 

  

                                                             

13 E: Expectations 
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Figure 2 

Overview on all identified themes with regard to the theoretic foundation of the study. 
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Note. Arrows indicate which theoretical component is represented in the dimension of the coding system.  

aParticipants reported experienced instead of expected organization. Expectation fulfillment rating can be 

interpreted as degree of satisfaction with the addressed organization  
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3.2.1 Coaching Result 

As expectations toward the coaching result, most often interviewees reported either improvement of 

psychological symptoms and/or a general desire for change (each n=9, 45%). An interview quote illustrating 

these themes is as follows:  

 

8I think, I generally had the hope that I can find a way out of this dark thinking patterns. So, I did 

not really have precise expectations in that sense, but I really had this kind of basic need, that this 

darkness can become lighter.9 (p11). 

 

According to participants, concrete coaching methods such as breathing exercises and goal setting 

exercises (n=18, 90%) were most helpful to reach their goals. 

 

8For example, I am looking at a table right now: (&) what I want to do differently, then when I 

start with it and how I reward myself when I completed it.9 (p4). 

 

Less HFs were identified that could have influenced satisfaction with the coaching result. A quarter of 

interviewees (n=5, 25%) described perceived continued need for support ranging from wanting information 

about further help services to starting face-to-face therapy and hence indicated that their desired goal was not 

completely met: 

 

8That you could at least have a therapy place once a month or here [on-site].9 (p3). 

 

3.2.2 Coach With regard to their coach, participants most often expected a person that can deliver 

professional counseling and give advice in their situation (n=9, 45%).  

8That there is somebody, who can give me hints or advice, how I can get out of this situation in 

which I was in at that point (&).9 (p11). 

 

In terms of SFs, most of the participants (n=16, 80%) described to have experienced a very trusting 

relationship with their coach: 

 

8That developed over time and then it was, well, trusting and a very good relationship, but also 

respectful and friendly.9 (p1). 
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Only one HF, namely low agricultural knowledge of the coach, was named by four participants (20%). 

 

8When we talked about my role in the family and on the farm (&) it would have been helpful if 

she had a bit more insigh9 (p9). 

 

3.2.3 Organization The most named (supporting) theme of all (n=19, 95%) was flexibility of appointment 

arrangement which facilitated participation. Interviewees described an easy integration of scheduling 

into their everyday life: 

8If I was really busy on the field for once, one postponed the appointment. That worked even on 

relative short notice.9 (p5). 

 

A quarter of participants (n=5) perceived the coaching duration as too short to achieve their goal and 

that possibly diminishing satisfaction: 

 

8Because with half a year, you are not simply out of the problem like that.9 (p15). 

 

3.2.4 Participant CharacteristicsThe most often named SF on participant level was supportive and 

encouraging reaction from environment (n=16, 80%): 

 

8My wife thought it was really great that I was doing something like that.9 (p5). 

 

Half of the participants described their high social and professional involvement as restricting for the 

change process initiated by the coaching and as hindering for achieving their goals (n=10, 50%): 

 

 8That you're so tied up in the job that there's a lack of opportunity.9 (p7). 

 

3.2.5 Telephone as the Communication Medium. Most controversial topic was the telephone as the 

communication medium yielding most HFs (n=5) but likewise four SFs. Most named supporting factor 

was the perceived low effort through telephone delivery (n=17, 85%): 

 

8That was crucial for me 3 that it was over the phone. I would not have gotten into a car and 

driven somewhere for a quarter of an hour. (&)9 (p1). 

 

article 4 – participants’ view of telephone coaching 159



ACCEPTANCE AND SATISFACTION TELEPHONE COACHING  18 

 

Over half the participants reported the lack of visual cues via telephone conversation as the most 

common hindering factor (n=12, 60%):  

 

8Except that you can't see whether the coach is listening or sometimes a bit of facial expression 

or certain feedback (&). That is missing a bit.9 (p20). 

 

3.3 Degree of satisfaction  

Satisfaction with the intervention was indicated by the numerical ratings on expectation fulfillment. The 

above reported expectations toward the coaching result (n=20, M=85%, SD=16%) and the coach (n=20, M=96%, 

SD=7%) were met to a high degree. Even though no expectation but actual experiences were named with regard 

to the organization, fulfillment were rated high as well (n=18, M=99%, SD=3%). 

 

3.4 Results of the validation questionnaire  

All interviewees were invited and 17/20 (85%) responded. In the validation questionnaire, on average, 

66% (range: 0%-100%) of participants agreed to the identified themes: Agreement rates were higher for 

expectations (M=87%, range 56%-100%) and SFs (M = 81%, range: 44%3100%) than for HFs (M=20%, range 0%-

50%). Supplement 3 provides a comparison of qualitative coding results and validation. 

 

4 Discussion 

In this interview study, farmers participating in a personalized telephone coaching to prevent depression 

were asked for their experiences with the intervention in order to identify factors that influence their 

acceptance and satisfaction. 

4.1 Main findings 

The influencing factors identified were organized under the dimensions 8Coaching Result9, 8Coach9, 

8Organization9, 8Participant Characteristics9, and 8Telephone as Communication Medium9. More than half of 

interviewees stated to have preferred the telephone offer over a comparable on-site intervention from the 

beginning, and all participants used the telephone coaching for at least 10 weeks, which indicated acceptance 

for the intervention. The interviewees reported an almost complete fulfillment of their expectations for the 

coaching, which indicated their satisfaction with the intervention. Correspondingly, twice more supporting than 

hindering factors to satisfaction and acceptance were identified, indicating positive experiences by all 

interviewees. 

With regard to the theoretic components, codings for the coaching result, the organization, and the 

telephone as communication medium revealed SFs and HFs to both acceptance and satisfaction. Participants9 
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experiences with respect to the coach and especially the good coach-participant relationship primarily 

supported satisfaction with the intervention, while reported participant characteristics (having a positive 

attitude and social support) mainly facilitated acceptance. 

The remote delivery format via telephone was viewed divisive by interviewees. Almost all participants 

highlighted the perceived low effort of the telephone coaching (e.g. no need to change clothes or travel) and 

half of the interviewees valued the feeling of (visual) anonymity and staying in a familiar environment during the 

telephone coaching. On the other hand, telephone-related disadvantages (e.g. lack of visual clues, technical 

problems) were the most reported hindering aspects and deemed to diminish the coaching conduct or 

effectiveness in participants9 views.  

The results of the validation questionnaire supported the interpretation that the HFs named only by a 

few interviewees (e.g. coaching being not practical enough or too short) were indeed rare as average agreement 

rates for these were low. 

 

4.2 Comparison with literature 

The described participants9 experiences with personalized telephone coaching are very similar to earlier 

studies reporting experiences by MDD patients with more standardized CBT over telephone. These reflect the 

advantages of the telephone use (e.g. convenience, anonymity) as well as potential problems of it (e.g. technical 

problem, lack of visual feedback) (Bee et al., 2010; Haller et al., 2019). The farming population in the current 

study added the flexibility and adaptation to occupational background as part of the personalized intervention 

as facilitating intervention use. Despite sporicidal skepticism, the good therapeutic relationship reported in our 

and earlier studies (Bee et al., 2010; Haller et al., 2019) is in line with studies reporting no difference in 

therapeutic relationship in telephone- or face-to-face therapy (Irvine et al., 2020; Stiles-Shields et al., 2014). 

The findings in this qualitative study are coherent with the quantitative results observed in the 

associated RCT (Thielecke et al., 2022) that suggested good acceptance (e.g. only 11% intervention dropout) and 

high satisfaction with the intervention (CSQ-I: M=28.17, SD=5.58) in farmers. Aligned with the experienced 

changes initiated by the coaching (e.g. more acceptance, improved self-care) reported by the interviewees, the 

RCT showed a reduction in depressive symptom severity and further mental health outcomes including stress 

and anxiety. Similarly, the stated supporting aspects of a good coaching relationship and a realistic goal setting 

in the interviews corresponded to the observed ratings on the subscales of the working alliance questionnaire in 

the RCT. 

Both the UTAUT model and the theories for patient satisfaction could be applied to our remote health 

care setting with slight adaptations. Some aspects seem to be especially worth looking at with regard to our 

farming sample: 
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In terms of acceptance, perceived low effort and quick availability when compared to on-site 

psychotherapy (Bundespsychotherapeutenkammer, 2019) were often named by interviewees, suggesting those 

factors might support the uptake of mental health care. Researchers on telehealth interventions have argued 

that remotely delivered health service might offer low-threshold access to (mental) health care (Ebert et al., 

2018; Snoswell et al., 2021) and improves health care in underserved areas (Myers, 2019; Salize et al., 2007), 

which is supported for farming communities by our interviewees. 

For the experienced satisfaction with the intervention, the personalization of the intervention seems to 

be a promoting factor. Multiple themes under different dimensions were named by participants that indicate 

overall personalization: 

(1) Individual time composition: Alongside the reduced effort by eliminating traveling times, the flexible 

arrangement of appointments was highlighted that allows for an easy integration into everyday life. Given time 

restrictions by often long and unpredictable working hours in this occupational group (Braun et al., 2022; 

Daghagh Yazd et al., 2019; Vayro et al., 2020), individual time composition appears to be especially important 

for adherence and might help to dissolve the conflict of prioritizing work over help-seeking reported in other 

studies (Vayro et al., 2020). 

(2) Appreciation for occupational background: The study invitation, addressing common stressors in 

farming occupations, was perceived as very personal by interviewees. Coaches9 agricultural knowledge, if 

present, was perceived as supporting. Open address of farming-specific topics and expression of appreciation in 

the communication about mental health care might therefore be important for usage, which are highlighted by 

studies focusing on help-seeking behavior and intervention design in this population (Lotfi et al., 2010; Vayro et 

al., 2020). 

(3) Adaptation of coaching methods: The reported realistic goal setting and exercises allowing for 

constrains by interviewees9 work life reflect a personalized procedure in this intervention. Knowing this 

occupational background allows coaches to adapt their approach better to the participants9 need (Cole and 

Bondy, 2020; Stumpp and Sauer-Zavala, 2021). 

The mentioned supporting aspects of intervention design being adapted to participants9 background, 

therapeutic relationship, anonymity, and easy accessibility as drivers for intervention use were also found in 

interviews with farmers participating in an online intervention to prevent depression (Freund et al., 2022). 

However, as expected in the beginning, some of the typical barriers for internet-based interventions such as 

data security worries, lack of personalization, insufficient computer skills, or internet availability (Braun et al., 

2022; Freund et al., 2022; Gerhards et al., 2011; Holst et al., 2017; Mayer et al., 2019) were not mentioned by 

our interviews with regard to the telephone coaching. Telephone interventions therefore enrich the possibilities 

in the realm of remotely delivered health intervention especially for individuals with restricted internet use and 
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in need of a flexible, highly personalized intervention in which they can participate from their familiar 

environment. 

 

4.3 Implication for practice and research 

Some direct implications from the interviews for coaching in farmers can be derived. Personalization as 

a key aspect for satisfaction could be further enhanced by offering additional videoconferencing, which has been 

accepted and effective for psychotherapy (Berryhill et al., 2019). Videoconferencing could serve those who are 

missing visual clues during telephone coaching. It should, however, not be forced on those enjoying the visual 

anonymity as results from a survey study suggest that telephone interventions might overcome fear of being 

judged by visual appearance and promote disclosure to mental health experts (Lingley-Pottie et al., 2013). The 

adaptation of intervention content to the farming background as a further mean of personalization should be 

kept up and enhanced by training coaches in farming-specific topic as already suggested in other qualitative 

studies on farmers9 mental health (Cole and Bondy, 2020; Vayro et al., 2021). 

This study results support the ongoing implementation in routine care by stressing that telehealth can 

play an important role in the promotion of mental health in underserved communities by eliminating travel 

times, providing anonymity and a low-threshold access to mental health care. However, besides the overall 

positive attitudes to telephone coaching and the reported advantages, almost half of the participants stated that 

it would not have been their first choice given alternatives. Personalization of health care should therefore begin 

with offering different delivery formats (face-to-face, internet- and telephone-based, blended approaches) and 

settings (group vs. individual programs) and supporting participants in accessing the health care service that best 

fits their clinical need and individual preference (Smit and Van, 2013; Stumpp and Sauer-Zavala, 2021). 

In routine care, clients are counseled by the SVLFG call center about available services and can choose 

between different face-to-face, telephone-, and internet-based interventions in the preventive setting. 

However, in the present study it became obvious that participants could not always clearly name their 

expectations toward the intervention. Introducing standardized assessments of preferences (e.g. on-site, 

remote), expectations (e.g. amount of guidance, time investment), and personal characteristics (e.g. treatment 

experience, computer skills) could help call center agents to guide the decision process to what best serves the 

individual9s needs. Besides individual preferences, this process should also take into account the evidence for 

the interventions in question and current treatment guidelines as well as considering the associated costs of the 

different delivery methods. 

Scalability is one of the main arguments for implementation of telehealth compared to face-to-face 

services, but different delivery modes are also associated with varying costs and time investment from health 

care professionals (e.g. one-on-one coaching vs. unguided internet-based intervention) posing a potential 
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bottleneck in care distribution (Berryhill et al., 2019; Nobis et al., 2018). More research is needed to determine 

how the best match between participant characteristics, health care resources, and health outcome can be 

achieved and if combinations of different approaches might be beneficial. 

 

4.4 Strengths and limitations 

While the theory-based approach, the documented standardized steps, and the triangulation with 

quantitative results in the same population should be highlighted as strengths of this qualitative study, some 

limitations should be addressed.  

This study provides insights in how the different elements of the UTAUT and Evaluation Model 

contribute to the acceptance of and the satisfaction with the telephone coaching from a farmer9s perspective 

even though the two constructs could not be distinguished clearly from each other. A conjoint category system 

was built for both constructs after defining deductive cross-theory dimensions, which solved the construct 

overlap but reduced the specificity of the study. These kind of changes are to be expected in qualitative research 

and should help future researchers in preparing their studies (Schreier, 2014). 

More adaption of the analysis process was necessary with regard to the structural elements in the 

Evaluation Model. The interviews yielded no deeper understanding of three of the proposed characteristics and 

their influence on satisfaction than the model originally suggested and were thus excluded from the analyses. In 

both routine care and study setting, participants could take part with no extra costs involved and were coached 

continuously by the same person, thus the theoretical components of 8Financing9 and 8Continuity of Care9 

probably rather promoted satisfaction than hindering it.  In terms of 8Availability9, most participants were 

recruited from a study setting (TEC-A). Therefore, availability was dependent on study participation and 

randomization luck. Only three participants were recruited under routine care conditions (ImplementIT) 

resulting in a different enrollment process. The coaching began quickly after enrollment and therefore could 

pose as a supporting factor in both settings. While routine care experience might have been preferable in order 

to evaluate in a more detail manner on factors like accessibility and availability, in this study, TEC-A participants 

could be recruited earlier, thus interview results could already be used in the early stages of the implementation 

process (Glasgow et al., 2003). 

For the expectations toward the intervention, it was only feasible to assess them after participants 

experienced the intervention, thus making reported (fulfilled) expectations prone to hindsight bias (Groß et al., 

2017). A priori acceptability studies are warranted for our intervention and target population (Gunn et al., 2022, 

2021). We cannot foreclose that our sample might be especially selective and highly satisfied or motivated 

because of convenient and small sampling. Because of the limited number of unsatisfied participants and 

intervention dropouts, purposefully sampling those might have increased meaning saturation or identified 
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additional themes but could also have screwed representativeness. Because of the individual time frame of the 

coaching, it could not be avoided that interviews were conducted with different intervals between coaching and 

interview, possibly changing perception, for example, on achieved changes initiated by coaching which only 

become noticeable after time (Reio et al., 2017; Smidt et al., 2009). 

Overall, high satisfaction and the sampling method also could explain why we did not reach meaning 

saturation for all identified hindering themes and why HFs were often not supported by many participants in the 

validation questionnaire. Recruiting more coaching participants might have improved meaning saturation, 

however, because of the heterogeneity of the intervention and the deductive-inductive analysis approach, 

achieving full saturation might not be reasonably assumed for our research question (O9Reilly and Parker, 2013). 

Some HFs were only named rarely, however, the personalized nature of the intervention should be able to 

address individual treatment barriers during coaching. 

Finally, even though we identified the personalization of the intervention as a key factor for the 

coaching practice, heterogeneity in coaching conduct and adjustment to the individual challenges 

generalizability of our research results (Stumpp and Sauer-Zavala, 2021). The next step to evidence-based 

personalized health interventions should be systems for monitoring and evaluating personalization in telehealth 

as suggested by Aswad and Lessard (Aswad and Lessard, 2021). 

 

5 Conclusion 

Theory-based insights were gained on how dimensions of acceptance and satisfactions influenced 

interviewed farmer9s evaluation of a personalized telephone coaching to prevent depression. Perceived changes 

initiated by coaching, low effort through telephone conduct, and the personalization in terms of time 

management and farming specificity were perceived key for this overall accepted and satisfactory intervention. 

While these results support ongoing implementation, more research is needed to optimize personalization and 

resource input in telehealth care to support sustainable implementation into routine care and reduce 

depression burden.   
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Supplement 1: COREQ checklist 

 

Supplement Table 1. COnsolidated criteria for REporting Qualitative research (COREQ): 32-item checklist. 

No. Item  Guide questions/description Reported 

Domain 1: research team and reflexivity  

Personal characteristics  

1. Interviewer/-

facilitator 

Which people conducted the interview or 

focus group?  

Jana Burger (JB) 

Melanie Martin (MM)  

2. Credentials What were the researcher’s credentials? 
E.g. PhD, MD  

Bachelor of science, psychology 

3. Occupation What was their occupation at the time of 

the study?  

Master students 

4. Gender Was the researcher male or female?  Female  

5. Experience and 

training 

What experience or training did the 

researcher have?  

Role-play training, feedback, exchange, and 

supervision by authors 

Relationship with participants  

6. Relationship 

established 

Was a relationship established prior to 

study commencement?  

TEC-A RCT participants had already been in 

contact with the study team prior to the 

interviews but not to the interviewers. Pilot 

study participants had no prior contact 

7. Participant 

knowledge of the 

interviewer  

What did the participants know about the 

researcher? (e.g. personal goals, reasons 

for doing the research)  

The interviewers were not prior known to 

the participants. Participants were informed 

in the beginning of the interviews about the 

background of this study and that it was part 

of the model project <With us in balance.= 
Research question was described as <interest 
in positive as well as negative experiences 

with the coaching=  
8. Interviewer 

characteristics 

What characteristics were reported about 

the interviewer/-facilitator? (e.g. bias, 

assumptions, reasons, and interests in the 

research topic) 

Interviewers conducted the interviews as 

part of their master theses and could 

disclose that to participants 

Domain 2: study design  

Theoretical framework  

9. Methodological 

orientation and 

theory 

 

 

What methodological orientation was 

stated to underpin the study? (e.g. 

grounded theory, discourse analysis, 

ethnography, phenomenology, or content 

analysis)  

Inductive-deductive approach (e.g. theory-

based analysis and content analysis). The 

interview guide and interpretation was 

based on the adapted version of: 

Theory of Acceptance and Use of Technology 

(UTAUT) 25 

Discrepancy Theory of Satisfaction (Fox & 

Storms, 1981) 

Evaluation categories for satisfaction with 

health care service (Blum, 1998) 

Quality of Care model (Donadebian, 1968) 
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Supplement Table 1 (continued). COnsolidated criteria for REporting Qualitative research (COREQ): 32-item 

checklist. 

No. Item  Guide questions/description Reported 

Participant selection  

10. Sampling How were participants selected? (e.g. 

purposive, convenience, consecutive, or 

snowball)  

Convenience  

11. Method of 

approach 

How were participants approached? (e.g. 

face-to-face, telephone, mail, or e-mail)  

RCT: Via mail through the study team 

Implementation study: via coaches  

12. Sample size How many participants were in the study?  N = 20 

13. Non-

participation 

How many people refused to participate or 

dropped out? Reasons? 

 

Potentially 66 people were contacted and 

invited,  

32 indicated initial interest, 20 signed inform 

consent, scheduled an interview, and 

participated 

Setting   

14. Setting of data 

collection 

Where was the data collected? (e.g. 

home, clinic, or workplace)  

At home or workplace, via telephone 

interviews 

15. Presence of 

non-participants 

Was anyone else present besides the 

participants and researchers?  

No 

16. Description of 

sample 

What are the important characteristics of 

the sample? (e.g. demographic data, 

date)  

People with an occupational background in 

farming. Sociodemographic characteristics 

are reported (see Manuscript Table 2) 

Data collection    

17. Interview guide Were questions, prompts, guides 

provided by the authors? Was it pilot 

tested?  

Theory-based questions, prompts, and 

guides were provided. Pilot testing and 

individual feedback was conducted with the 

first interview of each interviewer  

19. Audio/visual 

recording 

Did the research use audio or visual 

recording to collect the data?  

Interviews were audio-recorded (sipgate & 

audacity)  

20. Field notes Were field notes made during and/or 

after the interview or focus group? 

No additional notes were made 

 

21. Duration What was the duration of the interviews 

or focus group?  

Average interview duration was M = 44 min 

(SD = 17 min, Min = 19 min, Max = 78 min) 

23. Transcripts 

returned 

Were transcripts returned to participants 

for comment and/or correction?  

No 

Domain 3: analysis and findings  
Data analysis    

24. Number of 

data coders 

How many data coders coded the data?  Katja Bouje 

Vanessa Oth, B.Sc. 

25. Description of 

the coding tree 

Did authors provide a description of the 

coding tree?  

Yes 

26. Derivation of 

themes 

Were themes identified in advance or 

derived from the data?  

Main categories were identified in advance 

as part of the dimensions of the theories; 

themes were derived from the data based 

on an inductive approach in order to 

identify what led to support or hindering 

influence in the dimensions 
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Supplement Table 1 (continued). COnsolidated criteria for REporting Qualitative research (COREQ): 32-item 

checklist. 

No. Item  Guide questions/description Reported 

27. Software What software, if applicable, was used to 

manage the data?  

MAXQDA (VERBI software, 2020) 

28. Participant 

checking 

Did participants provide feedback on the 

findings?  

Yes, a validation survey was carried out with 

15 (75%) of participants responding 

Reporting    

29. Quotations 

presented 

Were participant quotations presented 

to illustrate the themes/findings? Was 

each quotation identified (e.g. ID)?  

Yes, quotations including the ID of the 

participants are reported 

 

30. Data and 

findings consistent 

Was there consistency between the data 

presented and the findings?  

Yes 

31. Clarity of major 

themes 

Were major themes clearly presented in 

the findings?  

Yes, all dimensions and themes are reported 

(see Figure 2 and Supplement 2) and the 

most often named are elaborated in detail 

in the main text 

32. Clarity of minor 

themes 

Is there a description of diverse cases or 

discussion of minor themes?  

Yes, diverse cases are discussed 

Table based on: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 

32-item checklist for interviews and focus groups. International Journal for Quality in Health Care. 2007. Volume 

19, Number 6: pp. 349–357.  
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Supplement 3: Comparison of identified themes in interview and validation questionnaire 

 

Supplement Figure 1. Frequency of identified themes in the interviews (n=20) and the validation 

questionnaire (n=15) influencing acceptance of and satisfaction with the telephone coaching. 
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Supplement Figure 1 (continued). Frequency of identified themes in the interviews (n=20) and the 

validation questionnaire (n=15) influencing acceptance of and satisfaction with the telephone coaching. 
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A RT I C L E 5 — O U T C O M E E X P E C TA N C Y A S A
P R E D I C T O R O F T R E AT M E N T O U T C O M E

Title:
Does Outcome Expectancy Predict Outcomes in Online Depression
Prevention? Secondary Analysis of Randomized Controlled Trials

Summary:
Web-based interventions have been shown to be efficacious in reducing
depressive symptoms and preventing depression onset. However, less
is known about what influences treatment outcome. In psychotherapy
research, outcome expectancy is considered a common factor across
therapeutic approaches that influences depression outcomes. The role
of outcome expectancy in prevention and in web-based interventions
is less clear. This secondary data analysis aims to explore the role
of outcome expectancy in participants who received the preventive
web-based training for depression GET.ON Mood Enhancer.

For the analysis, data from the intervention groups of two ran-
domized controlled trials were combined (N = 304). Outcome ex-
pectancy was assessed with the expectancy subscale from the Credi-
bility and Expectancy Questionnaire (CEQ) in both studies. Multilevel
modeling, controlling for age, sex and baseline symptom severity
was used to explore the effect of outcome expectancy on depressive
symptom severity (Center for Epidemiological Studies Depression
Scale, CES-D) and close-to-symptom-free status (CES-D < 16) at post-
treatment (6 – 7 weeks) and follow-up (3 – 6 months). Cox regression
was applied to assess the effect of outcome expectancy on time to de-
pression onset within 12 months in a subsample of n = 102 participants
who were assessed with diagnostic interviews. Moderation analysis
explored whether age, sex or baseline symptom severity influenced the
relationship of outcome expectancy and depressive symptom severity.

Outcome expectancy did not predict depressive symptom sever-
ity and close-to-symptom-free status at post-treatment nor on depres-
sion onset within a year. At the follow-up assessment, small effects of
outcome expectancy were observed on depressive symptom severity
(β = -0.39, [95%–CI: -0.75, -0.03], p = 0.032, padjusted = 0.130) and close-
to-symptom-free status (RR = 1.06, [95%–CI: 1.01, 1.11], p = 0.013,

186
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padjusted = 0.064), but those results were not statistically significant
when controlled for multiple testing. Moderator analyses suggested
that the relation of outcome expectancy and post-treatment depression
might be stronger in females and individuals with higher baseline
depressive symptom severity. Results on depression onset are espe-
cially limited because of the small sample and reduced power. Results
might be influenced by using a unvalidated translation of the CEQ
and assessing it before participants had access to the intervention.

Overall, the findings suggest that outcome expectancy could
have some influence on long-term depressive outcomes and given the
easily assessable and potentially modifiable nature of the construct,
it remains an interesting field of research within the preventive con-
text. Methodologically sound studies are warranted to establish these
potential effects before investigating methods to enhance outcome
expectancy and improve the effectiveness of web-based interventions
for depression.

Submitted manuscript:
Thielecke J, Kuper P, Ebert DD, Cuijpers P, Smit F, Riper H, Lehr
D, and Buntrock C. Does Outcome Expectancy Predict Outcomes in
Online Depression Prevention? Secondary Analysis of Randomized
Controlled Trials. Prevention Science. submitted

Contribution:
Janika Thielecke contributed substantially to the study conceptualiza-
tion, design and methods and prepared and published the preregistra-
tion on the Open Sience Framework. She organized the secondary data
analysis and shared responsibility for data curation, formal analysis
and visualization with a co-author. She interpreted the results, drafted
the original manuscript, revised it after feedback from her co-authors
and managed the submission process.
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Abstract 

Evidence shows that online interventions could prevent depression. However, to improve the 

effectiveness of preventive online interventions in individuals with subthreshold depression it is 

worthwhile to study factors influencing intervention outcomes. Outcome expectancy has been shown to 

predict treatment outcome in psychotherapy for depression. However, little is known about whether this 

also applies to depression prevention. The aim of this study was to investigate the role of participants' 

outcome expectancy in an online depression prevention intervention. A secondary data analysis was 

conducted using data from two randomized controlled trials (N = 304). Multilevel modelling was used to 

explore the effect of outcome expectancy on depressive symptoms and close-to-symptom-free status at 

post (6-7 weeks) and follow-up (3-6 months). In a subsample (n = 102), Cox regression was applied to 

assess the effect on depression onset within 12 months. Explorative analyses included baseline 

characteristics as possible moderators. Outcome expectancy did not predict post-treatment outcomes or 

the onset of depression. Small effects were observed at follow-up for depressive symptoms (β = -0.39, 

95% CI [-0.75, -0.03], p = 0.032, padjusted = 0.130) and close-to-symptom-free status (RR = 1.06, 95% CI 

[1.01, 1.11], p = 0.013, padjusted = 0.064), but statistical significance was not maintained when controlling 

for multiple testing. Moderator analyses indicated that expectancy could be more influential for females 

and individuals with higher initial symptom severity. More thoroughly designed, predictive studies 

targeting outcome expectancy are necessary to assess the full impact of the construct for effective 

depression prevention.  

Keywords: depression, prevention, secondary analyses, prediction, expectancy, online 

intervention, CBT 

Registration: original studies: DRKS00004709, DRKS00005973; secondary analysis: osf.io/9xj6a  
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Introduction  

Subthreshold depression (sD) is highly prevalent (Cuijpers et al., 2004) and associated with poor 

quality of life (Rucci et al., 2003; Volz et al., 2022), a high risk of developing major depressive disorder 

(MDD) (Cuijpers & Smit, 2004; Lee et al., 2019), increased mortality (Cuijpers et al., 2013), and use of 

health care services (Wagner et al., 2000), as well as substantial economic costs (Cuijpers et al., 2007). 

Individuals are considered to suffer from sD if they show clinically relevant depressive symptoms but 

standard diagnostic criteria for a MDD are not yet met (Volz et al., 2022). sD can be defined categorically 

by meeting some but not all criteria for a  MDD diagnosis or dimensionally by scoring above a certain cut-

off level on a validated self-rated depression scales (Cuijpers et al., 2014). 

The importance of preventive interventions aimed at the treatment of sD and prevention of MDD 

is emphasized by the fact that nearly all individuals who develop a MDD are assumed to have first gone 

through a phase of sD (Eaton et al., 1995). Meta-analytic evidence shows that face-to-face preventive 

psychological interventions can reduce the incidence of depression by about 20% (Relative Risk = 0.81, 

95% CI [0.72, 0.91]; Cuijpers et al., 2021). Though clearly effective, psychological face-to-face 

interventions do not reach the majority of people who could benefit from them (Muñoz et al., 2021). 

Online interventions have the potential to increase access to preventive services. 

Online interventions target cognitive, affective, and behavioral changes; are typically based on 

evidence-based face-to-face interventions; and require active engagement from participants through the 

completion of online and offline assignments (Beatty & Binnion, 2016). Discussed benefits of online 

interventions include a flexible use, comparably low costs, and the ability to reach a wide range of users 

(Ebert et al., 2017; Ebert, Van Daele, et al., 2018; Muñoz et al., 2021). A recent individual participant data 

meta-analysis on guided and unguided online interventions showed that they can be effective in 

improving depressive symptom severity (d = -0.39, 95% CI [-0.25, -0.53]) and in reducing the incidence of 

major depressive disorder in individuals with sD (Hazard Ratio = 0.72, 95% CI [0.58–0.89]; Reins et al., 
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2021). However, to further increase the effectiveness of preventive online interventions for depression, it 

is important to investigate factors that predict differential treatment outcome (Ebert & Cuijpers, 2018). 

Patient expectancies of treatment outcome—that is, their beliefs of whether treatment will lead 

to an improvement in health status (Constantino et al., 2011, 2018)—is discussed as a common factor in 

psychotherapy (Cuijpers et al., 2019; Greenberg et al., 2006) and is meta-analytically associated with 

psychotherapy outcomes (r = 0.12 - 0.18; Constantino et al., 2011, 2018). Depression-specific studies 

have shown the predictive value of positive outcome expectancy in individual face-to-face treatment of β 

= -0.35 on 16 weeks follow-up depression scores (Thiruchselvam et al., 2019). In group CBT an indirect 

effect of outcome expectancy of β = -1.29 [95%-CI:-2.93, -0.16] mediated by mid-treatment working 

alliance was observed on depression scores at post-treatment after 10 weeks (Vîslă et al., 2018). 

Outcome expectancy has attracted attention as a way to maximize treatment outcomes (Beshai et al., 

2019; Braun-Koch & Rief, 2022; Mitchell & Gordon, 2007; Stalujanis et al., 2021).  

In online interventions, outcome expectancy has mainly been investigated in terms of the 

acceptability and uptake of various internet health services (Beatty & Binnion, 2016; Musiat et al., 2014; 

Philippi et al., 2021) but less in its persisting effects on the outcome. Evidence for an association with 

depression outcomes in guided and unguided online interventions is inconclusive, with three studies 

supporting outcome expectancy as being predictive for treatment outcome (Alaoui et al., 2016; de Graaf 

et al., 2009; Myklebost et al., 2022), whereas four studies did not find that association (Cavanagh et al., 

2009; Høifødt et al., 2015; Lüdtke et al., 2018; Pearson et al., 2019). Another study reported an effect of 

outcome expectancy fully mediated by working alliance as reported by patients (Zagorscak et al., 2020).  

For preventive online interventions, evidence is scant and indecisive, with outcome expectancy 

showing correlations with reduction in anxiety symptoms (Kenardy et al., 2003) but not with post-

treatment obsessive compulsive disorder symptoms (Boisseau et al., 2017). To the best of our knowledge, 

no study has investigated outcome expectancy for a preventive online intervention for depression. The 
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aim of this study was thus to explore the predictive role of outcome expectancy in a preventive online 

intervention for adults with sD. We hypothesized that outcome expectancy predicted depressive 

symptom severity (Research question 1, RQ1) and close-to-symptom-free status (RQ2) at post-treatment 

and follow-up and depression onset within 12 months (RQ3). In exploratory analyses, we examined 

moderating effects of baseline symptom severity, age, and sex (Exploratory RQ1-3). 

Methods 

Study Design and Participants 

Secondary analyses were conducted based on combined data from the intervention groups of 

two randomized controlled trials (N = 304) that evaluated the effectiveness of the same online 

intervention (GET.ON Mood Enhancer Prevention). Earlier publications from these trials reported effects 

of the intervention on depressive symptoms (Buntrock et al., 2015; Ebert, Buntrock, et al., 2018) and the 

progression to major depressive episode over a 12-month follow-up period (Buntrock et al., 2016). The 

first study (PREV-DEP I, N = 406) compared the online intervention with enhanced treatment-as-usual 

(i.e., online psychoeducation) within a 12-month follow-up period (Buntrock et al., 2014), whereas the 

second study (PREV-DEP II, N = 204) compared the intervention with a wait-list control condition and 

used a 3-month follow-up period (Ebert, Buntrock, et al., 2018). The studies were approved by the ethics 

committee of the Philipps University Marburg (2012-35K, PREV-DEP I) and the Leuphana University 

Lueneburg (Ebert201404_Depr, PREV-DEP II), respectively, and registered in the German Clinical Trial 

Register under DRKS00004709, and DRKS00005973. These secondary analyses of pseudonymized data 

was registered on OSF (https://doi.org/10.17605/OSF.IO/9XJ6A) prior to data analyses.  

Participants were mainly recruited via a large German statutory health insurance company 

(BARMER) by announcing the studies in the members9 magazine. The studies were also announced in 

newspaper articles, on-air media, and related websites. Applicants self-identifying with a depressed 

mood and who (a) screened positive for subthreshold depressive symptoms (Centre for Epidemiological 
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Studies Depression Scale [CES-D] ≥ 16; Lewinsohn et al., 1997), (b) were aged 18 and above, (c) with 

Internet access, (d) neither currently in psychotherapy (e) nor in the past 6 months (f) or on a waiting list 

for psychotherapy, and (g) with no notable suicidal risk (Becks Depression Inventory [BDI item 9] > 1; 

Hautzinger et al., 2006) were scheduled for a semi-structured clinical interview (SCID) conducted via 

telephone by trainees in psychotherapy to assess final eligibility. Those meeting DSM-IV criteria for (a) a 

major depressive episode, (b) bipolar disorder, or (c) psychotic disorder, and (d) having a history of a 

major depressive disorder in the past 6 months were excluded. As trials were pragmatic, the use of 

antidepressant medication was allowed as part of treatment-as-usual if participants took a stable dose 

for at least four weeks prior to study participation. 

Intervention 

The online intervention consisted of six 30-minute modules. The session duration could vary 

between users. In PREV-DEP II, participants were offered an optional seventh module as a booster 

session four weeks after completion of the intervention. Participants in both studies were advised to 

complete two modules per week if possible, but at least one. The intervention was based on 

psychoeducation, behavioural activation, and problem-solving therapy. Further details on the content of 

the intervention can be found elsewhere (Buntrock et al., 2014). While participants in the PREV-DEP I 

were supported by an online coach who provided written individual feedback after each completed 

module, participants in PREV-DEP II received feedback only upon request. In both studies, feedback 

focused on helping participants complete the exercises and no therapeutic advice was provided. 

Meassurements  

Outcome expectancy  

Outcome expectancy was assessed at baseline prior to the start of the intervention with the 

respective items from the Credibility and Expectancy Questionnaire (CEQ) (Devilly & Borkovec, 2000). The 

CEQ version used in PREV-DEP I & II was self-translated to German and not validated in this form. The 

article 5 – outcome expectancy as a predictor 193



EXPECTANCY IN ONILINE INTERVENTIONS  7 

 

wording was adapted to specify <online-training= as the intervention and <depressive symptoms= as the 

outcome.  The CEQ expectancy sub-scale included one item on how participants think and two items on 

how they feel about the effect the intervention will have on their depressive symptoms. Items were rated 

on a scale from 1 to 9, leading to a composite score for expectancy ranging from 3 (low expectancy) to 27 

(high expectancy). The original CEQ demonstrated good psychometric properties, with high internal 

consistency and high test‐retest reliability (Devilly & Borkovec, 2000). Cronbach9s alpha in the combined 

data was α = 0.87.  

Depressive symptom severity 

Depressive symptom severity was measured with the German version of the Center for 

Epidemiological Studies Depression Scale (CES-D, Hautzinger et al., 2012). The CES-D is a self-reporting 

scale consisting of 20 items, each scored 0–3 resulting in a total score from 0 to 60, with a higher score 

indicating more severe depressive symptoms. Psychometric properties of the CES-D are well established 

(Hautzinger et al., 2012). Cronbach9s alpha in combined data was α = 0.82 at baseline, α = 0.89 at post 

and α = 0.90 at follow-up, respectively. Close to symptom-free status was defined by a CES-D score < 16. 

Onset of major depressive episode 

Time to onset of a major depressive episode over a 12-month follow-up was only assessed in 

PREV-DEP I. DSM-IV criteria were assessed via telephone-administered SCID at 6- and 12-month follow-

up, covering the period from the previous assessment (Crippa et al., 2008; Lobbestael et al., 2011). To 

reduce potential recall bias, time to onset of MDD was assessed as accurately as possible using the Life 

Chart method (Lyketsos et al., 1994). Diagnostic interviews were conducted by psychologists trained in 

delivering the SCID. The κ coefficient for inter-rater agreement for a diagnosis of a depressive episode 

was 0.77 (based on data from 12% of the participants), indicating substantial agreement (McHugh, 2012). 

Prognostic factors 

             Age, sex, and baseline depressive symptom severity have been repeatedly identified as  
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predictors of outcome in online interventions for depression treatment (Alaoui et al., 2016; Donker et al., 

2013; Høifødt et al., 2015; Pearson et al., 2019). These baseline characteristics were included in the 

analyses to assess an adjusted effect of expectancy. 

Data analysis  

For combined data, <post-treatment= refers to the first assessment after intervention completion 

and <follow-up= defines the second assessment after three (PREV-DEP II) and six months (PREV-DEP I), 

respectively. For each hypothesis, separate regression models were specified in R (R Core Team, 2022). 

Significant levels for the five effect estimates of expectancy on depressive outcomes were adjusted for 

multiple testing using the Bonferroni-Holm method (Holm, 1979). Effects of expectancy were reported 

with the appropriate estimates and confidence intervals and R² was reported as a measure of overall 

model fit. The full model specifications are given in Online Resource 1.   

Multilevel-Models 

To account for the nesting of participants in trials, RQ1 and RQ3 are answered using multilevel 

models. First, a one-stage individual participant data (IPD) approach (Riley et al., 2020) was used to 

investigate the predictive effect of expectancy on depressive symptom severity. The general 

recommendations for one-step IPD analyses from Riley et al. (2020) were followed, i.e specifying a 

stratified intercept, a random slope of expectancy, and stratified prognostic variables (age, sex, baseline 

CES-D), each centered by their trial means. Second, given the small number of included studies (k = 2), we 

followed the proposal by Chung et al. (2012) to use a <pseudo-Bayesian= approach in the multilevel-

models. Between-study heterogeneity was highly plausible, given the differences in session count, 

guidance, and assessment points in the trials, but the small number of random-effects levels (trials) may 

have led to improperly estimated heterogeneity variances at zero. Using a weakly informative gamma 

prior with a shape parameter of 1.5 and a rate parameter of 0.05 allowed for an approximate maximum a 

posteriori (MAP) estimate (Chung et al., 2015). The prior, implemented with the 8blme9 package  
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(Chung et al., 2013), helped to avoid boundary-fit-problems while remaining largely uninformative itself. 

Models 1 and 2 were defined as linear mixed-effects models predicting depressive symptoms at 

post (H1) and follow-up (H2) based on expectancy. Close-to-symptom-free status was predicted from 

expectancy in models 4 (post-treatment) and 5 (follow-up) using a generalized linear effects models with 

a clog-log link function to retrieve risk ratios (RR). Participants with CES-D<16 at baseline despite inclusion 

criteria were excluded from this analysis. Model 5 included close-to-symptom-free status at post as an 

additional stratified and centered covariate. The prior rate was adjusted to 0.01 in model 5 to reduce 

convergence problems. However, models 4 and 5 both showed convergence problems in one of the 50 

imputed sets. 

Single-level model 

Model 3 was specified in PREV-DEP I data as a right-censored Cox-regression using the 8survival9 

(Therneau, 2022) and 8survminer9 package (Kassambara et al., 2021). Continuous baseline characteristics 

were mean centered. Hazard ratios (HR) with their 95% confidence intervals (CI) were reported. In 

addition to Nagelkerke9s pseudo R² calculated with the 8psfmi9 (Heymans, 2022) package, concordance as 

a more adequate goodness-of-fit measure was given (Therneau, 2022). 

Explorative Analyses 

As exploratory analyses, an interaction term of expectancy and each baseline characteristic (age, 

sex, baseline symptom severity) was entered into separate linear mixed-effects models examining 

differential depressive symptoms while additionally controlling for baseline characteristics (comparable 

to H1). Continuous candidate moderators were centered by trial-specific means. Contrary to the 

preregistration, we did not include trial means of candidate moderators as a level 2 predictor as 

recommended by Riley et al (2020) because of multicollinearity with the trial specific intercepts. 

However, as suggested, we stratified and centered all parameters outside the interaction term including 

expectancy in order to avoid amalgamation of within and across trial information (Riley et al., 2020). 
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Missing data  

Analyses were conducted according to the intention-to-treat principle (ITT). Multiple imputation 

by chained equations (MICE) was applied by using the R packages 8mice9 (van Buuren & Groothuis-

Oudshoorn, 2011) and 8miceadds9 (Robitzsch & Grund, 2022) assuming data was missing at random 

(MAR). A total of m = 50 imputation sets were generated. Model parameters were estimated in all 

datasets and combined according to Rubin9s rules (Little & Rubin, 2002; Rubin, 1987). 

A random-effects model with fixed effects for level 1 (participant) and random effects level 2 

(trial) variables was used to account for the nested structure of the data. Continuous data were imputed 

using 82l.pan8 (Schafer & Yucel, 2002), a special case of a multivariate linear mixed effects model for panel 

data already included in 8mice9. Due to convergence problems, cluster means of the covariates could not 

be included in the prediction matrix. For congeniality of imputation and analysis models, the 8blme9 

(Chung et al., 2013) functionality was called up within 8mice9 to apply a weakly informative gamma-prior 

with a shape parameter of 1.5 and a rate of 0.05.  

For RQ 3 no imputation was needed since baseline data was complete and data for depression 

onset was right-censored, with observation time set to 0 or 26 weeks in cases of dropout occurred after 

baseline or 6-month follow-up, respectively (n = 40).   

Results  

Participants  

In PREV-DEP I, participant data was missing in 12% of cases (25/202) at post-treatment, and in 

25% (51/202) and 36% (72/202) at 6- and 12-months follow-up due to study dropout (Buntrock et al., 

2015, 2016). In PREV-DEP II, dropout was 21% (21/102) and 29% (30/102) respectively at post-treatment 

and 3-month follow-up (Ebert, Buntrock, et al., 2018).  Study dropout (r = 0.03, T(302) = 0.7, p = 0.5) and 

number of completed sessions ( r= 0.04, T(302) = 0.8, p = 0.4) were not related to baseline expectancy. 

Participants across both trials (Table 1) were predominantly female (n = 230, 76%), highly educated (n = 
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Table 1  

Baseline characteristics of participants in both trials and the combined sample 

 total (N = 304) a  PREV-DEP Ib (N = 202)  PREV-DEP IIc (N = 102) 

 N %  N %  N % 

CES-D sum score (M, SD) 26.4 7.4  26.3 7.9  26.7 6.5 

CEQ expectancy (M, SD) a 16.7 5.0  16.8  5.1  16.4 4.8 

Age (M, SD) 45.4 11.8  45.7 11.9  44.7 11.7 

Gender         
Male 73 24  53 26  20 20 

Female 231 76  149 74  82 80 

Relationship         
Single 89 29  62 31  27 27 

Married or cohabiting 167 55  102 50  65 64 

Divorced or separated 46 15  37 18  9 9 

Widowed 3 1  2 1  1 1 

Ethnicity         
White 244 80  165 81  79 78 

Black 1 0  1 1  0 0 

Not reported 60 20  37 18  23 23 

Level of education         
Low (primary) d 7 2  5 3  2 2 

Middle (secondary) e 49 16  33 16  16 16 

High (A-level or higher) f 248 82  164 81  84 82 

Employment status         
Employed 260 86  170 84  90 88 

Unemployed or seeking work  6 2  4 2  2 2 

On sick-leave 3 1  3 2  0 0 

Non-working 36 12  26 12  10 10 

Income in Eurog          
Low (< 10,000) 25 8  16 8  9 9 

Middle (10 – 60,000) 215 71  145 72  70 69 

High (> 60,000) 40 13  26 13  14 14 

Not reported 27 9  18 9  9 9 

Previous         
Psychotherapy 170 56  88 44  82 40 

health trainingh 74 24  51 25  23 a 23 

Use of antidepressants 57 19  50 25  7 7 

Note. aNew data added in the current work, bAdapted from Buntrock et al. (2015), cAdapted from 

Ebert et al. (2018), dPrimary education indicates elementary school, eSecondary education indicates high 

school. fIndicates A-level examinations (<Abitur=) or above (university degree). gYearly gross income 

(€1.00≈ US $1.13 at time of original study) hPreventive interventions as offered by German statutory 

health insurance companies (eg, stress management, smoking cessation, healthy diet). Abbreviations. 

CES-D, Center for Epidemiologic Studies Depression Scale; CEQ, Credibility and Expectancy Questionnaire 
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195, 64%), in a relationship (n = 166, 55%) and on average 45 years old (SD = 11.8). Expectancy ranged 

from low (min = 4) to high (max = 27) with M = 16.7 (SD = 5.0).  

Depressive symptom severity (H1 & H2) 

No predictive effect of expectancy on depressive symptom severity at post-treatment was 

observed (β = -0.30, 95% CI [-0.73, 0.13], padjusted = 0.352, R² = 0.21). Higher expectancy at baseline 

indicated lower depressive symptom scores at follow-up (β = -0.39, 95% CI [-0.75, -0.03]). This effect did 

not remain significant when controlling for multiple testing (p = 0.032, padjusted = 0.130, R² = 0.26). 

Depression onset (H3) 

As reported elsewhere (Buntrock et al., 2016), from the n = 202 participants in PREV-DEP I, n = 55 

(27.2%) individuals experiencing onset of depression within the follow-up period. No predictive effect of 

expectancy on depression onset was found (HR = 0.97, 95% CI [0.93, 1.02], padjusted = 0.346). The 

proportional hazard assumptions were met according to the scaled Schoenfeld residual test (global χ²(4) 

= 0.10 p = 1.00). The model was overall significant based on the Likelihood ratio test (χ2(4) = 16.25, p = 

0.003) but did not explain the data well (Concordance = 0.66, SE = 0.04, Nagelkerke9s pseudo R² = 0.08). 

Close-to-symptom-free status (H4 & H5) 

For analyses of close-to-symptom-free status, participants already close-to-symptom-free at 

baseline were excluded (n = 16), resulting in n = 290. No predictive effect of expectancy on close-to-

symptom-free status at post-treatment was found (RR = 1.04, 95% CI [0.99, 1.08], padjusted = 0.326, R² = 

0.11). Comparably to H1/H2, a positive effect of expectancy on reaching close-to-symptom-free status at 

follow-up was observed (RR = 1.06, 95% CI [1.01, 1.11]) but statistical significance did not remain after 

adjusting for multiple testing (p = 0.013, padjusted = 0.064, R² = 0.29). 

Moderation analyses (Exploratory H1-H3) 

               While higher baseline expectancy was potentially associated with lower depressive symptoms at 

post-treatment, sex (β = 0.46, 95% CI [0.03, 0.90], p = 0.038, R² = 0.22) and baseline severity (β = -0.03, 
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95% CI [-0.05, 0.001], p = 0.041, R² = 0.22) significantly moderated this association but not age (β = 0.01, 

95% CI [-0.01, 0.02], p = 0.270, R² = 0.21). With each one-point increase from the trial specific mean in 

expectancy, depressive symptom severity at post-treatment was additionally reduced by 0.46 points by 

being female. Each additional one-point increase from the trial specific mean in initial depressive 

symptom severity increased the effect of expectancy on depressive symptom severity by 0.03 points. No 

moderating effect was observed at follow-up assessment (Online Resource 2). 

Discussion  

In this secondary analysis, we explored the effect of expectancy in an online intervention for 

depression prevention on different depressive outcomes at post-treatment and follow-up. No predictive 

effects of expectancy on post-treatment depressive symptom severity, on close-to-symptom-free status, 

or on time to depression onset within 12 months could be observed. At follow-up, small effects were 

found on depressive symptoms (β = -0.39, 95% CI [-0.75, -0.03], p = 0.032, padjusted = 0.130) and close-to-

symptom-free status (RR = 1.06, 95% CI [1.01 - 1.11], p = 0.013, padjusted = 0.064), but significance was lost 

after adjusting for multiple testing. Exploratory analyses suggested that female sex and higher depressive 

symptom severity increased the effect of expectancy on symptom severity at post-treatment. 

Our findings are in line with other studies that did not find an effect of expectancy on depression 

outcomes directly after use of an online intervention (Cavanagh et al., 2009; Høifødt et al., 2015; Lüdtke 

et al., 2018; Pearson et al., 2019). However, given the possible effects at follow-up, overall evidence 

remains inconclusive. Our observation that expectancy might be more relevant in later follow-ups than in 

post treatment is similar to findings by de Graaf et al. (de Graaf et al., 2009), who observed a predictive 

effect of expectancy on reliably changed depression scores after 9 months, but not after 3 months. 

Indeed, studies that did not find an effect of expectancy all had observation times under 10 weeks 

(Cavanagh et al., 2009; Høifødt et al., 2015; Lüdtke et al., 2018; Pearson et al., 2019). Zagorscak et al. 

(2020) suggest that early expectancy predicts mid treatment task and goal agreement, which then leads 
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to symptom improvement (Zagorscak et al., 2020). This might explain a delayed effect on depressive 

outcomes in self-help oriented interventions, where identification with tasks and goals might be crucial 

for the transfer into everyday life. 

Studies that found a predictive effect of expectancy shared common methods: namely, that they 

used a validated questionnaire (i.e., CEQ) and either did not include a randomization process and 

assessed expectancy after session one or two (Alaoui et al., 2016; Myklebost et al., 2022) or they 

assessed expectancy after randomization (de Graaf et al., 2009). We also used the CEQ expectancy scale; 

however, we assessed expectancy before randomization. Not knowing whether they got immediate 

access to the online intervention might have influenced participant9s expectancy ratings.   

To our knowledge, our exploratory moderation analyses are first of their kind in online 

interventions. However, these findings are contrary to what has been found in in-person therapy, where 

age was observed to be a moderator but not sex (Constantino et al., 2018). Higher baseline depressive 

symptom severity has previously been reported to correlate with lower expectancy (Constantino et al., 

2018; Tsai et al., 2014; Vîslă et al., 2019). This would indicate that individuals with more severe symptoms 

at baseline are a prime target group when trying to enhance expectancy before preventive interventions 

and that possible sex-specific responses should be considered.  

The large heterogeneity in existing studies9 definitions, instruments, measurement times of 

expectancy and outcome assessments, and intervention characteristics restricts the comparability of 

study results in all healthcare fields (Laferton et al., 2017; Shedden-Mora et al., 2023). Outcome 

expectancy has been transferred as a common factor from in-person psychotherapy to online 

intervention but little research is done on how comparable treatment mechanisms are across prevention 

vs. treatment or in-person vs. online interventions (Domhardt et al., 2021). The baseline value of 

expectancy being only slightly above the middle of the scale (range 3-27, M = 16.67, SD = 5.00) raises a 

question as to whether participants had distinct expectations about changes in depressive symptoms or if 
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the tendency towards the midpoint represents uncertainty of what to expect from an (online) prevention 

intervention (Nadler et al., 2015). This could be specific to online interventions, assuming that individuals 

generally have an idea of the psychotherapy effects but might be less familiar with the potential of online 

interventions. More (qualitative) research is needed to understand what individuals expect when signing 

up for a preventive online intervention for depression.  

Implications for research and practice 

Some evidence already exists that outcome expectancy can increase the intention to use online 

interventions (Ebert et al., 2015; Philippi et al., 2021). The results of our study suggest that it could be 

worthwhile to assess and foster outcome expectancy before the start of a preventive online intervention 

for depression, considering that is as an easily assessable, influencible and amenable characteristic before 

and during an intervention (Molloy et al., 2021; Stalujanis et al., 2021). However, more thoroughly 

designed, predictive studies targeting expectancy are highly necessary to ascertain the full impact of 

expectancy on the effectiveness of depression prevention.  

Such studies should, first and foremost, apply validated measurement instruments of expectancy 

and control for confounding effects (e.g. credibility or working alliance; Constantino et al., 2011, 2018; 

Devilly & Borkovec, 2000). To the best of our knowledge, no comparative studies have been conducted, 

to assess how expectancy is influenced by the underlying disorder. This might, however, be crucial when 

applying the concept to depression prevention and treatment, given that depression is associated with 

generally more pessimistic expectations (Rief & Joormann, 2019). In addition, as a common factor in in-

person psychotherapy, expectancy is discussed as being (partly) mediated through therapeutic alliance, a 

mechanism also found in guided online interventions (Zagorscak et al., 2020).  

Expectancy should therefore be discussed with regard to the amount of guidance provided. For 

studies examining social anxiety interventions, Nordgreen et al. summarized that expectancy was a 

predictor for symptom reduction in the unguided but not in the guided intervention arm (Nordgreen et 
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al., 2012). However, similar conclusions could not be drawn for depression interventions (Zagorscak et al., 

2020). Studying outcome expectancy in relation to the intensity of guidance (e.g. unguided, adherence-

focused, guidance on demand, guided) might help to maximize individual benefits.  

Future studies should also systematically assess when outcome expectancy is best assessed to be 

able to draw conclusions about its impact. Constantino et al (2018) combined studies that used pre-

treatment and early treatment expectancies in their meta-analysis, assuming there was no relevant 

difference in expectancy. This assumption is challenged by the findings in online interventions that only 

studies assessing expectancy after exposure to the intervention observed an association with the 

outcome. Formerly, having some experience with the intervention was thought only important for 

reliable credibility measurements, but not for outcome expectancy (Constantino et al., 2011).  

Finally, it would be prudent to conduct longitudinal studies to understand how initial outcome 

expectancy emerges and influences the interaction with the intervention while taking into account 

previous experience (Millard et al., 2021) and information available prior to treatment decision (Morrison 

et al., 2021) and level of human support. To test wheather expectancy plays a specific role in online 

interventions, studies directly comparing online and face-to-face preventive offers are warranted. This 

information could assist in designing interventions or components to foster expectancy starting from the 

first help-seeking impulse and continuing throughout the intervention use.   

If methodologically sound studies establish outcome expectancy as a predictor of depressive 

outcomes in online interventions, further research should investigate whether manipulating outcome 

expectancy before and during an intervention (e.g., providing a strong intervention rationale, managing 

unrealistic expectations, providing a nontechnical overview of efficacy of online interventions) indeed 

results in greater effects (e.g., reduced risk for depression onset), taking into account participants9 

characteristics (e.g., initial symptom severity, sex). 

Limitations 

article 5 – outcome expectancy as a predictor 203



EXPECTANCY IN ONILINE INTERVENTIONS  16 

 

Our study contains secondary analyses of RCT data that was not originally designed to examine 

expectancy, thus some limitations need to be considered when interpreting the results: First, the German 

version of the CEQ used in the studies was self-translated, not validated in a German sample, and 

adapted in wording. This might have influenced the validity of the instrument (Flake & Fried, 2020).  

Second, even though we combined two trials, power might have been insufficient to detect small 

predictive effects of expectancy, especially because the question focusing on depression onset was 

present in only one study. The sample size also did not allow us to consider study-level characteristics 

such as guidance as potential moderators, more complex associations like non-linear trends or 

moderating effects by multiple variables, which should be considered in future research. The sample size 

was partly reduced as we did not include participants in the control conditions, given the different 

operationalization and given that expectancy was only assessed with regard to the online intervention. 

Third, although age, sex, and baseline depressive symptom severity have been included in the 

analyses to assess an adjusted effect of expectancy, other prognostic indicators for MDD could not be 

included (e.g., history of MDD, chronic medical conditions). 

Fourth, previous experiences in health care are of interest to better understand outcome 

expectancies. Even though data on experience with previous health trainings and psychotherapy was 

assessed in the original studies, this data could not be used because we lacked information on whether 

these experiences were perceived as positive or negative (Constantino et al., 2018).  

Conclusion 

In this secondary analysis of two RCTs for indicated online depression prevention, we could not 

find a predictive effect of outcome expectancy on depressive symptoms at post-treatments or on 

depression onset. Models predicting follow-up depression scores and moderation analyses appear 

promising, but more research is needed to assess the potential impact of expectancy to enhance 

effectiveness in preventive online interventions for depression.   
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Online Resource 1 3 Full model specifications 

 

RQ1: Are outcome expectancy and depression symptom severity at post and follow-up related? 

Hypothesis 1 

H0(1) = Outcome expectancy at baseline does not predict depressive symptomatology at post-treatment.  
H1(1) = Outcome expectancy at baseline does predict depressive symptomatology at post-treatment. 

Model specification: 
 
with(implist,expr= blmer(cesd_1 ~ 0+ factor(trial)+ trial1_cesd_0_c+trial2_cesd_0_c 

+trial1_age_c+trial2_age_c+ trial1_sex_c +  trial2_sex_c +ceq_exp + (0 + ceq_exp | trial),  

control = lmerControl(optimize= "Nelder_Mead"), 

cov.prior = trial~"gamma"(shape=1.5, rate=0.05) ))  

 

 
Full model:  
 

term estimate std.error statistic df p.value 
lower 

95%-CI 

upper 

95%-CI 

factor(trial)1 24.6310 3.1526 7.8130 160.0 0.0000 18.4049 30.8570 

factor(trial)2 21.0965 2.0241 10.4230 244.0 0.0000 17.1096 25.0830 

trial1_cesd_0_c 0.5350 0.1420 3.7680 186.0 0.0002 0.2549 0.8150 

trial2_cesd_0_c 0.4669 0.0782 5.9710 235.0 0.0000 0.3129 0.6210 

trial1_age_c 0.0105 0.0781 0.1340 225.0 0.8934 -0.1435 0.1640 

trial2_age_c 0.0888 0.0530 1.6740 208.0 0.0956 -0.0158 0.1930 

trial1_sex_c -1.9171 2.2667 -0.8460 205.0 0.3987 -6.3862 2.5520 

trial2_sex_c 2.5911 1.4078 1.8400 226.0 0.0670 -0.1831 5.3650 
ceq_exp -0.2981 0.2197 -1.3570 272.0 0.1760 -0.7307 0.1340 
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Hypothesis 2 

H0(2) = Outcome expectancy at baseline does not predict depressive symptomatology at follow-up assessment.  

H1(2) = Outcome expectancy at baseline does predict depressive symptomatology at follow-up assessment. 

Model specification: 
 
with(implist,expr= blmer(cesd_2 ~ 0+ factor(trial)+ trial1_cesd_0_c+trial2_cesd_0_c 

+trial1_age_c+trial2_age_c+ trial1_sex_c +  trial2_sex_c +ceq_exp + (0 + ceq_exp | trial),  

control = lmerControl(optimize= "Nelder_Mead"), 

cov.prior = trial~"gamma"(shape=1.5, rate=0.05) ))  

 

 
Full model:  
 

term estimate std.error statistic df p.value 
lower 

95%-CI 

upper 

95%-CI 

factor(trial)1 24.3340 3.1270 7.7820 141.0 0.0000 18.1523 30.5158 

factor(trial)2 23.8453 2.1099 11.3010 202.0 0.0000 19.6850 28.0057 

trial1_cesd_0_c 0.6002 0.1500 4.0010 156.0 0.0001 0.3039 0.8965 

trial2_cesd_0_c 0.5146 0.0828 6.2170 196.0 0.0000 0.3514 0.6779 

trial1_age_c 0.0255 0.0880 0.2900 143.0 0.7723 -0.1484 0.1994 

trial2_age_c 0.1643 0.0579 2.8350 152.0 0.0052 0.0498 0.2787 

trial1_sex_c -0.9581 2.3131 -0.4140 199.0 0.6792 -5.5195 3.6033 

trial2_sex_c 3.8596 1.4880 2.5940 189.0 0.0102 0.9244 6.7948 

ceq_exp -0.3913 0.1819 -2.1520 244.0 0.0324 -0.7495 -0.0331 
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RQ2: Are outcome expectancy and time to depression onset within a 12-month follow-up period related? 

Hypothesis 3 

H0(3) = In the subset of participants with clinical interviews, outcome expectancy at baseline does not predict time to 
depression onset at 12-months follow-up assessment.  
H1(3) = In the subset of participants with clinical interviews, outcome expectancy at baseline does predict time to 
depression onset at 12-months follow-up assessment 
 
Model specification: 
 
Surv(fu.time, dep.status, type = "right") ~ ceq.exp + sex + age.c + cesd.0.c 

 
 
Full model:  

 

coef exp(coef) se(coef) z p.value 
lower 95%-

CI 

upper 

95%-CI 

ceq.exp -0.028576 0.9718 0.024588 -1.162 0.2452 0.9261 1.02 

sex1 0.155361 1.1681 0.302467 0.514 0.6075 0.6457 2.113 

age.c 0.007878 1.0079 0.010941 0.72 0.4715 0.9865 1.03 

cesd.0.c 0.068768 1.0712 0.017678 3.89 0.0001 1.0347 1.109 
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RQ3: Are outcome expectancy and <close-to-symptom-free=-status at post and follow-up related? 

Hypothesis 4 

H0(4) = Outcome expectancy at baseline does not predict <close-to-symptom-free=-status at post-treatment.  

H1(4) = Outcome expectancy at baseline does predict <close-to-symptom-free=-status at post-treatment. 

 
Model specification: 
 
with(implist, expr= bglmer(symptom_free_1 ~ 0 + factor(trial+trial1_cesd_0_c+ 

trial2_cesd_0_c+trial1_age_c+trial2_age_c+ + trial1_sex_c + trial2_sex_c + ceq_exp + (0 + 

ceq_exp | trial), 

family=binomial(link= "cloglog"),  

control = glmerControl(optimizer= "Nelder_Mead"),  

cov.prior = trial~"gamma"(shape=1.5, rate=0.05))) 

 
 
Full model:  

term estimate std.error statistic df p.value RR RR RR 
       CI.lower CI.upper 

factor(trial)1 -1.4615 0.4311 -3.3903 219.9 0.0008 0.2319 0.0992 0.5423 

factor(trial)2 -1.2606 0.4109 -3.0681 225.9 0.0024 0.2835 0.1262 0.6370 

trial1_cesd_0_c -0.0904 0.0336 -2.6937 202.4 0.0077 0.9136 0.8551 0.9761 

trial2_cesd_0_c -0.0661 0.0189 -3.4976 254.8 0.0006 0.9360 0.9018 0.9715 

trial1_age_c -0.0009 0.0152 -0.0571 248.2 0.9545 0.9991 0.9697 1.0295 

trial2_age_c -0.0154 0.0109 -1.4191 233 0.1572 0.9847 0.9638 1.0060 

trial1_sex_c 0.3696 0.4136 0.8935 218.3 0.3726 1.4471 0.6404 3.2698 

trial2_sex_c -0.5263 0.3175 -1.6579 213.7 0.0988 0.5908 0.3160 1.1045 

ceq_exp 0.0363 0.0225 1.6113 225.3 0.1085 1.0369 0.9920 1.0840 
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Hypothesis 5 

H0(5) = Outcome expectancy at baseline does not predict <close-to-symptom-free=-status at follow-up assessment.  

H1(5) = Outcome expectancy at baseline does predict <close-to-symptom-free=-status at follow-up assessment. 

 
Model specification: 
 
fit.blmer <- with(implist,expr= bglmer(symptom_free_2 ~ 0 + trial + trial1_cesd_0_c 

+trial2_cesd_0_c +trial1_age_c+trial2_age_c+ + trial1_sex_c +  trial2_sex_c + ceq_exp + 

trial1_symptom_free_1_c +  trial2_symptom_free_1_c + (0 + ceq_exp | trial), 

family=binomial(link= "cloglog"),  

control = glmerControl(optimize= "Nelder_Mead"),  

cov.prior = trial~"gamma"(shape=1.5, rate=0.01)))  

 

 

Full model:  

term estimate std.error statistic df p.value RR 
RR 

CI.lower 
RR 

CI.upper 

trial1 -1.3466 0.4490 -2.9992 157.0 0.0031 0.2601 0.1072 0.6314 

trial2 -1.7490 0.4514 -3.8747 159.7 0.0002 0.1740 0.0713 0.4242 

trial1_cesd_0_c -0.0435 0.0297 -1.4644 182.3 0.1448 0.9575 0.9030 1.0152 

trial2_cesd_0_c -0.0550 0.0233 -2.3584 181.1 0.0194 0.9464 0.9038 0.9910 

trial1_age_c -0.0069 0.0139 -0.4970 171.7 0.6198 0.9931 0.9661 1.0208 

trial2_age_c -0.0145 0.0114 -1.2722 182.6 0.2049 0.9856 0.9638 1.0080 

trial1_sex_c -0.1083 0.4119 -0.2629 184.3 0.7929 0.8974 0.3981 2.0225 

trial2_sex_c -0.2840 0.3396 -0.8362 186.1 0.4041 0.7528 0.3852 1.4711 

ceq_exp 0.0599 0.0238 2.5178 164.9 0.0128 1.0618 1.0130 1.1128 

trial1_symptom_free_1_c -1.0023 0.3616 -2.7720 182.5 0.0061 0.3670 0.1798 0.7491 

trial2_symptom_free_1_c -1.4666 0.2976 -4.9277 169.0 0.0000 0.2307 0.1282 0.4152 
 

 

Supplement Table 1  

p-values adjustment for multiple testing in hypotheses 1-5 using the Bonferroni-Holm method 

hypothesis punadjusted padjusted 

H5: CEQ -> Close-to-symptom-free-status follow-up 0.0128 0.0638 

H2: CEQ -> CES-D follow-up 0.0324 0.1296 

H4: CEQ -> Close-to-symptom-free-status post 0.1085 0.3255 

H1: CEQ -> CES-D post 0.1760 0.3520 
H3: CEQ -> Depression onset 0.2452 0.3520 

Note. Table sorted according to original unadjusted p-values.  
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Exploratory RQ1: Is the relation between outcome expectancy and depression outcome at post-treatment 

moderated by baseline characteristics? 

Exploratory Hypothesis 1 

Exploratory H0(1): Age does not moderate the effect of outcome expectancy on depressive symptoms at post-treatment.  
Exploratory H1(1): Age moderates the effect of outcome expectancy on depressive symptoms at post-treatment. 

Model specification: 

ws.interaction.age <-ceq_exp_c*age_c 

with(implist, expr= blmer(cesd_1 ~ 0 +  trial + trial1_cesd_0_c +trial2_cesd_0_c 

+trial1_age_c+trial2_age_c + trial1_sex_c+trial2_sex_c+ trial1_ceq_exp_c + 

trial2_ceq_exp_c + ws.interaction.age + (0 + ceq_exp |trial),  

control = lmerControl(optimize= "Nelder_Mead"), 

cov.prior = trial~"gamma"(shape=1.5, rate=0.05))) 

 
Full model:  

term estimate std.error statistic df p.value 
lower 

95%-CI 

upper 

95%-CI 

trial1 25.1966 3.4203 7.3667 172.6 0.0000 18.4455 31.9477 

trial2 20.8763 2.0971 9.9546 246.7 0.0000 16.7457 25.0069 

trial1_cesd_0_c 0.5317 0.1422 3.7394 184.7 0.0002 0.2512 0.8123 

trial2_cesd_0_c 0.4643 0.0784 5.9250 232.8 0.0000 0.3099 0.6186 

trial1_age_c -0.1216 0.1489 -0.8169 236.7 0.4148 -0.4150 0.1717 

trial2_age_c -0.0523 0.1396 -0.3746 239.6 0.7083 -0.3273 0.2227 

trial1_sex_c -1.9389 2.2687 -0.8546 203.7 0.3938 -6.4120 2.5342 

trial2_sex_c 2.6589 1.4100 1.8857 224.3 0.0606 -0.1197 5.4375 

trial1_ceq_exp_c -0.4296 80.9893 -0.0053 289.0 0.9958 -159.8333 158.9741 

trial2_ceq_exp_c -0.1998 80.9891 -0.0025 289.0 0.9980 -159.6031 159.2036 

ws.interaction.age 0.0083 0.0075 1.1068 260.9 0.2694 -0.0065 0.0231 
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Exploratory Hypothesis 2 

Exploratory H0(2): Sex does not moderate the effect of outcome expectancy on depressive symptoms at post-treatment. 
Exploratory H1(2): Sex moderates the effect of outcome expectancy on depressive symptoms at post-treatment. 

Model specification: 

 

ws.interaction.sex <-ceq_exp_c*sex 

 

with(implist, expr= blmer(cesd_1 ~ 0 +  trial + trial1_cesd_0_c +trial2_cesd_0_c 

+trial1_age_c+trial2_age_c + trial1_sex_c+trial2_sex_c + trial1_ceq_exp_c + 

trial2_ceq_exp_c + ws.interaction.sex + (0 + ceq_exp |trial),  

control = lmerControl(optimize= "Nelder_Mead"), 

cov.prior = trial~"gamma"(shape=1.5, rate=0.05))) 

 
 
 
Full model:  

term estimate std.error statistic df p.value 
lower 

95%-CI 

upper 

95%-CI 

trial1 25.0347 3.4051 7.3521 171.9 0.0000 18.3135 31.7559 

trial2 21.3247 2.1051 10.1299 243.7 0.0000 17.1781 25.4712 

trial1_cesd_0_c 0.5336 0.1414 3.7746 184.4 0.0002 0.2547 0.8125 

trial2_cesd_0_c 0.4556 0.0779 5.8456 234.2 0.0000 0.3020 0.6092 

trial1_age_c 0.0121 0.0784 0.1544 223.1 0.8775 -0.1425 0.1667 

trial2_age_c 0.0938 0.0529 1.7711 205.2 0.0780 -0.0106 0.1981 

trial1_sex_c -9.6631 4.4398 -2.1765 223.2 0.0306 -18.4124 -0.9138 

trial2_sex_c -5.0249 3.9122 -1.2844 251.8 0.2002 -12.7296 2.6798 

trial1_ceq_exp_c -0.9658 80.5190 -0.0120 289.0 0.9904 -159.4437 157.5122 

trial2_ceq_exp_c -0.8011 80.5189 -0.0099 289.0 0.9921 -159.2790 157.6767 

ws.interaction.sex 0.4608 0.2212 2.0832 253.4 0.0382 0.0252 0.8965 
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Exploratory Hypothesis 3 

Exploratory H0(3): Baseline depressive symptoms does not moderate the effect of outcome expectancy on depressive 
symptoms at post-treatment. 
Exploratory H1(3): Baseline depressive symptoms moderates the effect of outcome expectancy on depressive symptoms 
at post-treatment. 

Model specification: 
 
ws.interaction.cesd_0 <-ceq_exp_c*cesd_0_c 

 

with(implist, expr= blmer(cesd_1 ~ 0 +  trial + trial1_cesd_0_c +trial2_cesd_0_c 

+trial1_age_c+trial2_age_c + trial1_sex_c+trial2_sex_c + trial1_ceq_exp_c 

+trial2_ceq_exp_c + ws.interaction.cesd_0 + (0 + ceq_exp |trial),  

control = lmerControl(optimize= "Nelder_Mead"), 

cov.prior = trial~"gamma"(shape=1.5, rate=0.05))) 

 

Full model:  

term estimate std.error statistic df p.value 
lower 

95%-CI 

upper 

95%-CI 

trial1 25.2781 3.4021 7.4302 171.9 0.0000 18.5629 31.9932 

trial2 20.8803 2.0879 10.0005 245.0 0.0000 16.7677 24.9929 

trial1_cesd_0_c 0.9434 0.2425 3.8909 216.4 0.0001 0.4655 1.4214 

trial2_cesd_0_c 0.8994 0.2286 3.9350 211.4 0.0001 0.4488 1.3500 

trial1_age_c 0.0188 0.0785 0.2391 222.6 0.8112 -0.1359 0.1734 

trial2_age_c 0.0920 0.0530 1.7359 203.3 0.0841 -0.0125 0.1965 

trial1_sex_c -1.9212 2.2574 -0.8511 202.5 0.3957 -6.3723 2.5299 

trial2_sex_c 2.8279 1.4029 2.0157 225.5 0.0450 0.0633 5.5924 

trial1_ceq_exp_c -0.4256 80.4910 -0.0053 289.0 0.9958 -158.8486 157.9973 

trial2_ceq_exp_c -0.1962 80.4909 -0.0024 289.0 0.9981 -158.6188 158.2265 

ws.interaction.cesd_0 -0.0252 0.0123 -2.0575 228.2 0.0408 -0.0494 -0.0011 
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Online Resource 2 3 Additional analysis: Moderation at Follow-Up 

Additional Exploratory RQ: Is the relation between outcome expectancy and depression outcome at follow-up 

moderated by baseline characteristics? 

Exploratory Hypothesis 4 

Exploratory H0(4): Age does not moderate the effect of outcome expectancy on depressive symptoms at follow-up 
assessment..  
Exploratory H1(4): Age moderates the effect of outcome expectancy on depressive symptoms at follow-up assessment.. 

Model specification: 

ws.interaction.age <-ceq_exp_c*age_c 

with(implist, expr= blmer(cesd_2 ~ 0 +  trial + trial1_cesd_0_c +trial2_cesd_0_c 

+trial1_age_c+trial2_age_c + trial1_sex_c+trial2_sex_c+ trial1_ceq_exp_c + 

trial2_ceq_exp_c + ws.interaction.age + (0 + ceq_exp |trial),  

control = lmerControl(optimize= "Nelder_Mead"), 

cov.prior = trial~"gamma"(shape=1.5, rate=0.05))) 

 
Full model:  

term estimate std.error statistic df p.value 
lower 

95%-CI 

upper 

95%-CI 

trial1 24.6997 3.6450 6.7764 141.9 0.0000 17.4942 31.9051 

trial2 23.6968 2.2172 10.6877 210.1 0.0000 19.3260 28.0677 

trial1_cesd_0_c 0.5992 0.1505 3.9824 155.7 0.0001 0.3020 0.8964 

trial2_cesd_0_c 0.5136 0.0830 6.1858 195.3 0.0000 0.3499 0.6774 

trial1_age_c -0.0238 0.1678 -0.1417 153.8 0.8875 -0.3553 0.3077 

trial2_age_c 0.1102 0.1497 0.7362 191.4 0.4625 -0.1851 0.4055 

trial1_sex_c -0.9614 2.3210 -0.4142 197.4 0.6792 -5.5384 3.6157 

trial2_sex_c 3.8885 1.4923 2.6057 188.8 0.0099 0.9448 6.8322 

trial1_ceq_exp_c -0.4509 82.2459 -0.0055 289.0 0.9956 -162.3279 161.4262 

trial2_ceq_exp_c -0.3498 82.2458 -0.0043 289.0 0.9966 -162.2264 161.5269 

ws.interaction.age 0.0032 0.0081 0.3921 207.1 0.6954 -0.0128 0.0191 
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Exploratory Hypothesis 5 

Exploratory H0(5): Sex does not moderate the effect of outcome expectancy on depressive symptoms at follow-up 
assessment.  
Exploratory H1(5): Sex moderates the effect of outcome expectancy on depressive symptoms at follow-up assessment. 

Model specification: 
 

ws.interaction.sex <-ceq_exp_c*sex 

 

with(implist, expr= blmer(cesd_2 ~ 0 +  trial + trial1_cesd_0_c +trial2_cesd_0_c 

+trial1_age_c+trial2_age_c + trial1_sex_c+trial2_sex_c + trial1_ceq_exp_c + 

trial2_ceq_exp_c + ws.interaction.sex + (0 + ceq_exp |trial),  

control = lmerControl(optimize= "Nelder_Mead"), 

cov.prior = trial~"gamma"(shape=1.5, rate=0.05))) 

 

 
 
Full model:  

term estimate std.error statistic df p.value 
lower 

95%-CI 

upper 

95%-CI 

trial1 24.6771 3.6373 6.7845 143.2 0.0000 17.4875 31.8668 

trial2 23.7766 2.2463 10.5847 204.0 0.0000 19.3477 28.2056 

trial1_cesd_0_c 0.6003 0.1503 3.9941 156.0 0.0001 0.3034 0.8972 

trial2_cesd_0_c 0.5124 0.0832 6.1561 194.8 0.0000 0.3482 0.6765 

trial1_age_c 0.0279 0.0897 0.3108 140.2 0.7564 -0.1494 0.2051 

trial2_age_c 0.1649 0.0582 2.8342 151.0 0.0052 0.0500 0.2799 

trial1_sex_c -2.4711 4.9809 -0.4961 150.9 0.6205 -12.3123 7.3702 

trial2_sex_c 2.3686 4.4227 0.5355 166.1 0.5930 -6.3633 11.1004 

trial1_ceq_exp_c -0.5551 82.2290 -0.0068 289.0 0.9946 -162.3988 161.2885 

trial2_ceq_exp_c -0.4669 82.2289 -0.0057 289.0 0.9955 -162.3103 161.3766 

ws.interaction.sex 0.0905 0.2512 0.3604 164.4 0.7190 -0.4054 0.5865 
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Exploratory Hypothesis 6 

Exploratory H0(6): Baseline depressive symptoms does not moderate the effect of outcome expectancy on depressive 
symptoms at follow-up assessment.  
Exploratory H1(6): Baseline depressive symptoms moderates the effect of outcome expectancy on depressive symptoms 
at follow-up assessment. 

Model specification: 
 
ws.interaction.cesd_0 <-ceq_exp_c*cesd_0_c 

 

with(implist, expr= blmer(cesd_2 ~ 0 +  trial + trial1_cesd_0_c +trial2_cesd_0_c 

+trial1_age_c+trial2_age_c + trial1_sex_c+trial2_sex_c + trial1_ceq_exp_c 

+trial2_ceq_exp_c + ws.interaction.cesd_0 + (0 + ceq_exp |trial),  

control = lmerControl(optimize= "Nelder_Mead"), 

cov.prior = trial~"gamma"(shape=1.5, rate=0.05))) 

 

Full model:  

term estimate std.error statistic df p.value 
lower 

95%-CI 

upper 

95%-CI 

trial1 24.7355 3.6373 6.8006 141.9 0.0000 17.5452 31.9257 

trial2 23.7056 2.2155 10.7001 208.9 0.0000 19.3381 28.0732 

trial1_cesd_0_c 0.8174 0.2581 3.1675 180.9 0.0018 0.3082 1.3266 

trial2_cesd_0_c 0.7445 0.2428 3.0660 177.9 0.0025 0.2653 1.2236 

trial1_age_c 0.0303 0.0898 0.3379 138.2 0.7360 -0.1473 0.2080 

trial2_age_c 0.1659 0.0581 2.8541 150.1 0.0049 0.0510 0.2807 

trial1_sex_c -0.9583 2.3153 -0.4139 197.7 0.6794 -5.5241 3.6075 

trial2_sex_c 3.9866 1.4886 2.6781 191.1 0.0080 1.0504 6.9228 

trial1_ceq_exp_c -0.4496 82.0792 -0.0055 289.0 0.9956 -161.9983 161.0992 

trial2_ceq_exp_c -0.3487 82.0790 -0.0042 289.0 0.9966 -161.8971 161.1997 

ws.interaction.cesd_0 -0.0134 0.0131 -1.0258 189.8 0.3063 -0.0392 0.0124 
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Title:
Who benefits from indirect prevention and treatment of depression
using online interventions for insomnia? Results from an individual-
participant-data meta-analysis

Summary:
Psychological treatments both in person and delivered online are effec-
tive in reducing symptoms of major depressive disorder (MDD) and
even preventing onset of MDD. However, uptake of these interventions
is low in routine care. A new approach to overcome structural (e.g.
waiting times, travel costs) and attitudinal barriers (e.g. self-reliance,
stigma) might be web-based indirect prevention and treatment, i.e.
focusing on less stigmatized problems like stress, procrastination, or
sleep. Insomnia might be a prime target for depression prevention
and treatment, given that insomnia predicts depression, is often co-
morbid with it and insomnia problems often remain after depression
treatment. This individual-participant-data (IPD) meta-analysis aimed
to evaluate the efficacy of an indirect approach to reduce depressive
symptom severity and onset of potentially clinically relevant cases by
targeting insomnia. The study focused on (adapted versions of) the
web-based intervention GET.ON Recovery across different populations
and intended to establish recommendations for whom this approach
can be used best.

Seven eligible studies were identified and IPD was obtained from
four of them (N = 563). The efficacy of depressive outcomes (based on
Center for Epidemiological Studies Depression Scale, CES-D) at post-
treatment (8 weeks) and follow-up (6 months) were evaluated using
a one-stage IPD meta-analysis approach. Generalized Linear Mixed
Models were estimated separately for depression symptom severity,
onset of potentially clinically relevant cases, close-to-symptom-free-
status, reliable change index and anchor-based clinically relevant
change while controlling for baseline depressive symptom severity.
Candidate moderators for the multivariable moderation analysis were
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sociodemographic, clinical and work-related characteristics and were
chosen based on 1) significant univariable moderation or 2) a positive
variable importance in random-forest analysis. Multivariable decision-
trees were built for post-treatment and follow-up using a recursive
partitioning algorithm.

The IPD meta-analysis indicated significant group differences in
favor of the intervention for all depressive outcomes except depression
onset, which was evaluated in the small subsample (n = 121) without
clinical levels of depressive symptom severity at baseline. Group differ-
ences in depressive symptom severity showed medium to large effects
at post-treatment (d = -0.71 [95%–CI: -0.92, -0.51]) and follow-up
(d = -0.84 [95%–CI: -1.11, -0.57]). The decision tree split the sample
according to baseline severity into four groups at post-treatment with
effects being largest in participants with baseline CES-D scores > 28

(d = -0.87 [95%–CI: -1.25, -0.49]) and into three groups at follow up
with highest effects in the group with baseline CES-D scores of > 19

but ≤ 24 (d = -0.99 [95%–CI: -1.33, -0.65]). No other clinical, sociode-
mographic, or work-related characteristic besides baseline depression
symptom severity moderated the effect.

Even though the study aimed to assess the potential of an indi-
rect approach across different population, this was not possible due
to constraints in which IPD could be obtained so that results are re-
stricted to employees with insomnia and high work stress. However,
for this group, results suggest that web-based interventions for insom-
nia can be offered to individuals with all levels of baseline severity
across a wide range of sociodemographic, clinical and work-related
characteristics. The indirect approach thus seems promising to reduce
depressive symptom severity to a comparable degree to what could
be expected from web-based interventiond for depression.

Manuscript in Preparation:
Thielecke J, Kuper P, Schuurmans L, Harrer M, Ebert D D, Lehr
D, Behrend D, Brückner H, Horvath H, Riper H, Cuijpers P, and
Buntrock C. Who benefits from indirect prevention and treatment of
depression using online interventions for insomnia? Results from an
individual-participant-data meta-analysis? Results from an individual-
participant-data meta-analysis. In preparation

Contribution:
Janika Thielecke contributed substantially to the study conceptualiza-
tion, design and methods and prepared and published the preregistra-
tion on Open Sience Framework. She organized the secondary data
analysis and shared responsibility for data curation, formal analysis
and visualization with the second author. She interpreted the results,
drafted the original manuscript and revised it after feedback from her
co-authors.
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Abstract 

Background. Major depressive disorder (MDD) is highly prevalent and burdensome for individuals and 

society. While there are psychological interventions able to prevent and treat MDD, uptake remains low. 

To overcome structural and attitudinal barriers, an indirect approach of using online insomnia 

interventions seems promising because insomnia is less stigmatized, predicts MDD onset, is often 

comorbid and can outlast MDD treatment. This individual-participant-data meta-analysis evaluated the 

potential of the online insomnia intervention GET.ON Recovery as an indirect treatment to reduce 

depressive symptom severity and potential MDD onset across a range of participant characteristics.  

Methods. Efficacy on depressive symptom outcomes was evaluated using multilevel regression models 

controlling for baseline severity. To identify potential effect moderators, clinical, sociodemographic, and 

work-related variables were preselected using univariable moderation and random-forest methodology 

before developing a multivariable decision tree. 

Results. IPD were obtained from four of seven eligible studies (N=561). Depressive symptom severity 

was significantly lower in the intervention group both at post-assessment (d=20.71 [95%-CI: 20.92, 

20.51]) and at follow-up (d=20.84 [95%-CI: 21.11, 20.57]). In the subsample (n=121) without potential 

MDD at baseline, there was no differences in the onset of potential MDD between the groups. 

Moderation analyses revealed that effects on depressive symptom severity differed across baseline 

severity groups with effect sizes between d=20.48 and 20.87 (post) and d= 20.66 to 20.99 (follow-up), 

while no other sociodemographic, clinical, or work-related characteristics were significant moderators. 

Conclusions. Online insomnia interventions are a promising approach to reduce depressive symptom 

severity across demographic groups. 

 

Words: 250/250 

Preregistration: https://osf.io/xcus5 
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Introduction 

Major depressive disorder (MDD) is a highly prevalent disorder (Gutiérrez-Rojas et al., 2020) 

associated with great individual (Ferrari et al., 2013) and societal burden (Vos et al., 2004). Psychological 

treatments such as cognitive behavioral therapy (CBT) are the first line treatments for depression 

(National institute for Health and Care Excellence, 2022) and have the potential to prevent MDD onset 

(Cuijpers, Pineda, et al., 2021). However, the uptake of psychological interventions remains low, even in 

high-income countries, where only 28% of individuals in need of treatment receiving it (Chisholm et al., 

2016) and less than 1% use indicated preventive interventions (Cuijpers et al., 2010). New approaches to 

increase the uptake of mental health interventions are required to reduce the overall depression burden 

(Cuijpers, 2021). 

Structural barriers to healthcare access can be addressed using the internet (Ebert et al., 2018), but 

especially in high-income countries, attitudinal barriers, including a common preference to solve one9s 

own problems and the perceived stigma of mental illness, are important barriers for treatment uptake 

(Andrade et al., 2014; Clement et al., 2015). An indirect approach to depression prevention and 

treatment (Cuijpers, 2021) using (guided) online self-help interventions may be a promising alternative 

to overcome these barriers. Instead of focusing on depression, the idea of an indirect approach is to 

target problems contributing to depression or frequently comorbid, such as low self-esteem, 

procrastination (Cuijpers, Smit, et al., 2021), and stress (Harrer et al., 2021; Weisel et al., 2018), or that 

are less stigmatized, such as insomnia (van der Zweerde et al., 2019). By addressing these problems, 

depressive symptom severity (DSS) may be reduced but interventions might face more acceptance and 

match participants9 perceived needs better. Insomnia is a particularly promising target as it is an 

impairing and burdensome disorder even in the absence of depressive symptoms (Morin et al., 2015; 

Roach et al., 2021; Wade, 2010) and can be effectively treated with specialized CBT for insomnia in 

person or via the internet (henceforth termed iCBT-I) (Feng et al., 2020; Simon et al., 2023; Ye et al., 

2016). Insomnia is also a predictor of new and recurrent depressive episodes (Baglioni et al., 2011; Li et 

al., 2016), is comorbid in 38%3 83% of depression cases (Bjorvatn et al., 2019; Staner, 2010; R. Stewart et 

al., 2006), and often persists after depression treatment (Vargas & Perlis, 2020). 

Evidence that iCBT-I can effectively reduce DSS in subthreshold cases (Batterham et al., 2017; Cheng, 

Luik, et al., 2019; Christensen et al., 2016; van der Zweerde et al., 2019) and in patients diagnosed with 

clinical depression (Blom et al., 2015, 2017) is promising. However, evidence that iCBT-I can prevent 

onset of new depressive episodes is divided. One study found a preventive effect of iCBT-I on self-

reported depression onset after 12 months compared to an active control group (Cheng, Kalmbach, et 
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al., 2019), but another did not find a preventive effect at 6-month follow-up compared to an active 

control group using diagnostic interviews (Christensen et al., 2016). Only one study investigated  

treatment moderators and identified baseline depression severity but no sociodemographic variables as 

moderators (Cheng, Luik, et al., 2019). 

More insight of the potential of this indirect approach can be gained from focusing on one specific 

intervention used in different populations to allow for a greater precision and guide recommendations 

for researchers and clinicians by revealing who might profit most from it. Therefore, we performed an 

individual-participant-data (IPD) meta-analysis that focusses on the web-based insomnia intervention 

GET.ON Recovery, which is based on classic CBT-I components (e.g. sleep hygiene and sleep restriction) 

and enhanced by behavioral activation and gratitude aspects. This program emphasizes detachment 

from work-related thoughts by including technique to counter worry and rumination (Thiart et al., 2013). 

It was originally developed and evaluated in teachers (Ebert et al., 2015; Thiart et al., 2013, 2015) but has 

since been adapted and evaluated in the general employee population (Behrendt et al., 2020, tba FOD-

study, 2023), where it has been shown to reduce insomnia complaints (Behrendt et al., 2020; Ebert et al., 

2015; Thiart et al., 2015). Further adaptations and (pilot) tests have been conducted among farmers 

(Braun et al., 2019), international students (Spanhel et al., 2021), and refugees (Spanhel et al., 2021) in 

Germany. All of these groups might profit from an indirect treatment approach since stigma of mental 

health problems are associated with fears specific to context, such as assumed workplace difficulties 

among employees (Brohan & Thornicroft, 2010), loss of community support among refuges (Satinsky et 

al., 2019; Shannon et al., 2015), and academic performance, finances, and career anxiety among college 

students (Cooper et al., 2020; Ebert et al., 2019). 

The aim of the current analysis is to 1) evaluate the efficacy of GET.ON Recovery on DSS reduction in 

individuals with subclinical or clinical depressive symptoms across different populations and to 2) 

identify the possible moderating effects of various participant and intervention characteristics. 
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Methods 

This study was designed as an IPD meta-analysis to investigate the efficacy of GET.ON Recovery 

training or an adapted version thereof on depressive symptom outcomes. The study was preregistered 

on OSF (https://osf.io/xcus5) and follows the Preferred Reporting Items for Systematic Review and Meta-

Analyses of IPD (PRISMA-IPD) statement (L. A. Stewart et al., 2015) where applicable. For details and 

rationale for all deviations from the registration, see Supplement 1. 

Identification and selection of studies 

Randomized controlled trials investigating a version of the GET.ON Recovery training in 

comparison to any kind of control group among an adult population, which assessed DSS at post-

treatment and/or follow-up were eligible for inclusion. Studies were identified through the scientific 

advisors at GET.ON institute (DDE) and by searching the German Clinical Trial Registry (DRKS) using the 

keyword <GET.ON Recovery= in November 2021. The authors of the eligible studies were contacted and 

invited to provide IPD. 

Risk-of-bias assessment 

The revised version of the Cochrane risk-of-bias tool for randomized trials (RoB2, Sterne et al., 2019) 

and the related excel tool (Higgins et al., 2019) were used to assess the quality of included studies, 

focusing on the intention-to-treat data available for DSS at post-treatment and/or follow-up. The RoB2 

assesses possible bias in five domains: <randomization process,= <deviations from interventions,= 

<missing data,= <outcome measurement,= and <selective reporting.= Each domain is rated as either <low 

risk,= <some concern,= or <high risk.= We followed the proposed algorithm to reach an overall judgment, 

which reflected at least the lowest assessment of an individual domain. Published papers and/or the 

clinical trial registrations were used for the assessments which were conducted independently by two 

researchers (PK & JT) who were not involved in the original studies. Disagreements were resolved by 

discussion. 

Depressive outcomes 

All depressive symptom outcomes were based on the German version of the Center for 

Epidemiological Studies Depression Scale (CES-D, Hautzinger et al., 2012). This self-reporting scale 

consists of 20 items, each rated 033, yielding a total score from 0 to 60 with higher scores indicating 

more severe depressive symptoms. Psychometric properties of the CES-D are well established with a 

Cronbach9s ³=0.89 (Hautzinger et al., 2012). As a primary objective, we focused on DSS at post-

treatment and follow-up. Additionally, we examined the following secondary outcomes at post-

treatment and follow-up assessments: (1) reliable improvement and deterioration according to the 
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reliable change index (RCI) by Jacobson and Truax (1991), (2) anchor-based clinically relevant change 

reflecting a 33% change in CES-D score (Bundesärztekammer et al., 2022), (3) close-to-symptom-free 

status defined as a CES-D score <16, and (4) onset of potential MDD based on participant self-report 

(CES-D g 16). 

Potential moderators of the intervention effect 

Given the limited knowledge of potential moderators, we included a wide range of variables in 

multivariable analyses. For sociodemographic variables sex, age, relationship status, ethnicity, children, 

education, and employment, were sought from the original studies. For clinical characteristics, baseline 

DSS (CES-D), insomnia severity (Insomnia Severity Index, ISI, range: 0328; Dieck et al., 2018), and 

previous experience with psychotherapy and/or health training were selected. After obtaining IPD, the 

following work-related variables were also included: the Effort-Reward Imbalance Scale 3 Short form 

(ERI-S; Siegrist et al., 2009) with subscales effort (range 3315) and reward (range 7335) used to calculate 

an effort-reward ratio (>1 indicating imbalance) and work engagement (Utrecht Work Engagement Scale, 

UWES; Schaufeli & Bakker, 2004) with subscales vigor, dedication, and absorption (score range for each: 

036). 

Statistical analyses 

The obtained IPD were harmonized by trained personal according to established coding guidelines 

(https://protectr.netlify.app/coding-guide.html). For all analyses, the significance level was set to p < 

0.05 (two-sided) and adjusted for multiple comparisons using the Bonferroni method (Emerson, 2020). 

This study followed an intention-to-treat approach. Missing post-treatment and follow-up data were 

estimated separately using the mice package (van Buuren & Groothuis-Oudshoorn, 2011) for multiple 

imputation by chained equations in R (R Core Team, 2022) under a missing at random assumption. The 

multilevel structure of the data was reflected by defining random-effect models. Stratification by 

treatment was implemented using the bygroup function in miceadds (Robitzsch & Grund, 2022), which 

generates imputations separately for intervention and control conditions. Two-level predictive mean 

matching (2l.pmm) from the miceadds package was used to account for data clustering. Trial means of 

baseline DSS were used in the prediction of post-treatment and follow-up symptom severity outcomes 

(Supplement 2). A total of 50 imputed datasets were created for each time point. All analysis models 

were estimated in each corresponding imputed data set and parameters were combined using Rubin9s 

rules (Little & Rubin, 2002; Rubin, 1987). 

To evaluate depression outcomes, we used a one-step IPD approach to better account for the small 

number of participants/events in the included studies (Riley et al., 2020). Separate generalized linear 
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mixed models (GLMMs) were specified for each outcome. All models included a random intercept for 

trial and random slope for the treatment effect, and were adjusted for baseline DSS. Fixed model 

parameters are reported with 95% confidence intervals (CIs). GLMMs predicting continuous outcomes 

are reported with model-based Cohen9s d values directly estimated by standardizing the outcome using 

the pooled standard deviation. Models for categorical outcomes were estimated as GLMMs from the 

combined data with a logit link to retrieve Odds Ratios (ORs). Numbers-Needed-to-Treat (NNTs) were 

calculated as the inverted absolute risk difference and absolute numbers are given for all dichotomous 

depressive outcomes. Since not all original studies reported treatment effects on DSS, effects in the 

individual studies were estimated by separate linear models of relevant imputed data subsets. 

A multistep approach was used to investigate potential univariable and multivariable moderating 

effects. First, potential moderators were separately included in the <unconditional= GLMMs. Following 

the recommendations of Riley et al. (2020), we centered all covariates by their trial-specific mean and 

included the mean as a level-two predictor to avoid amalgamation of within- and across-trial 

information. Second, we investigated multivariable treatment-by-moderator interactions. Putative 

moderators were first ranked for their relevance by calculating the variable permutation importance 

using the random-forest method (Garge et al., 2013) in an aggregated dataset as Rubin9s rules are not 

directly applicable for nonparametric approaches. With this method, DSS at post-treatment and follow-

up times were regressed on the treatment indicator using 300 bootstrapped samples. All potential 

moderators were introduced as partitioning variables on their raw scale using the mobforest package 

(Garge et al., 2013). Variables were ranked by relative importance according to the frequency with which 

they served as a splitting variable in the trees (termed the <permutation accuracy method=). 

In the final model-based tree analysis to evaluate possible multivariable moderation, all variables 

with significant interaction with the treatment effect in univariable models and/or that yielded variable 

importance >0 in the random-forest model were included as partitioning variables. Model-based 

recursive partitioning allows incorporation of machine learning approaches, specifically recursive 

partitioning, into a parametric model. The result is an easy to interpret decision tree describing 

subgroups with differential treatment effects. The tree was operationalized using the R package 

glmertree (Zeileis et al., 2008). In the models for post-treatment and follow-up, DSS was regressed on 

the treatment indicator in the aggregated data. The nested structure of the patients within the studies 

was accounted for by specifying a random trial intercept and random treatment effect. Effects were 

estimated separately in the subgroups to receive model-based Cohen9s d as described above. Since the 
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model-based tree analysis approach is prone to overfitting, we reported an optimism-adjusted R² 

(Harrell et al., 1996; Smith et al., 2014). 

Between-trial heterogeneity was deemed highly plausible, but the small number of included studies 

led to improperly estimated heterogeneity variances of zero. Therefore, a <quasi-Bayesian= approach 

was applied using the functionality of the blme package (Chung et al., 2013) throughout imputation, one-

stage IPD analyses, and decision-tree building. A weakly informative Wishart prior with df=4 and a scale 

matrix multiplied by 0.05 (adapted to 0.01 or 0.075 in case of convergence problems) was used. The 

prior helped to avoid boundary-fit issues while remaining largely uninformative itself. 

 

Sensitivity analysis 

Analysis was repeated in a complete case subsample and in the total sample while excluding the 

sleep item from the CES-D scores to evaluate the robustness of our results. We decided not to conduct 

moderation analysis using the complete case sample due to the reduced sample size and power, which 

would increase the chance for spurious effects in multiple testing. 

 

Results 

Study selection and IPD obtained 

A total of eight studies evaluating GET.ON Recovery (or a modified version) were identified, of which 

seven were deemed eligible and the authors of six were asked to contribute IPD. One study was deemed 

ineligible because it did not assess DSS (unpublished, trial registration: DRKS00017737), while the 

authors of one eligible study were not asked to contribute IPD because the online training was used only 

in a small subsample (15/150) of participants who could choose from a portfolio of online training 

programs (Braun et al., 2021a, 2021b). The IPD from two studies were unavailable due to administrative 

reasons (Spanhel et al., 2021, 2022). Ultimately, the IPD from four studies were included in the meta-

analysis, and no integrity concerns were raised (for Flowchart see Supplement 3). Since the study by 

Ebert et al. (2015) did not assess follow-up data in the control group due to a shorter waiting-list time, 

this study was excluded from analysis at follow-up. In total, data from 561 participants in four trials were 

analyzed for DSS at post-treatment (8 weeks post-randomization) and 433 participants from three trials 

were analyzed at follow-up (24 weeks post-randomization). 
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Study and participant characteristics 

All four included studies assessed the effects of GET.ON Recovery training on DSS among employees 

with high work-related rumination or without clear separation of work and private life and used a 

waiting-list control group design (Table 1). Most participants were female (68%, n=381/561), in a 

relationship (70%, n=395/561), and had achieved more than high school education (76%, n=429/561). 

Mean age was 47 years (SD=9.73). The majority had clinically relevant insomnia (ISIg15, 76%, n=425/563) 

and 78% (n=440/563) reported clinically relevant levels of depression (CES-Dg16). Work engagement was 

considered average (subscale means 3.0233.38), and the effort-reward ratio suggested an imbalance 

(M=1.41, SD=0.40). For more details, see Supplement 4. 
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Risk-of-bias assessment 

All included studies were judged to have a high risk-of-bias, mainly due to unblinded participants 

reporting on the outcome by self-report. 

 

Effects on depressive symptom outcomes 

All depression-related outcomes are presented in Table 2. Sensitivity analyses confirmed the 

robustness of the results (Supplements 5 and 6). 

 

DSS 

Depression symptom severity was significantly reduced in the intervention group compared to the 

control group both at post-treatment (ß=25.99 [95%-CI: 27.68, 24.29], T(419.9)=26.93, padjusted < 0.0001) 

and at follow-up (ß=27.28 [95%-CI: 29.61, 4.95], T(229.2)= 26.93, padjusted < 0.0001). The effects estimated 

in the individual studies and the overall pooled average effects on DSS at post-treatment (d=20.71 [95%-

CI: 20.92, 20.51]) and at follow-up (d=20.84 [95%-CI: 21.11, 20.57]) are presented in Figure 1. 

 

Figure 1 

Forest plot summarizing the estimated effects estimated in individuals studies (based on multiple 

imputation) and the average pooled effect from IPD analysis 

 

 

Reliable Change Index 

A statistically significant greater proportion of participants in IG than in CG exhibited reliable 

symptom improvement at post-treatment (OR=0.19 [95%-CI: 0.12, 0.29], T(411)=27.39, padjusted < 0.001; 
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NNT=3 [95%-CI: 3.8, 2.4]) and at follow-up (OR=0.11 [95%-CI: 0.05, 0.22], T(175.6)=26.09, padjusted < 0.001; 

NNT=3.2 [95%-CI: 4.1, 2.6]). Additionally, fewer participants in IG than the control group demonstrated 

reliable deterioration at post-treatment (OR=2.83 [95%-CI: 1.15, 6.95], T(308.6)=2.27, padjusted=0.284; 

NNT=20.1 [95%-CI: 11.7, 71.6]) and at follow-up (OR=2.95 [95%-CI: 1.15, 7.57], T(194.3)=2.26, 

padjusted=0.297; NNT=16.6 [95%-CI: 210.2, 243.6]) but without statistical significance. 

 

Anchor-based clinically relevant change 

A 33% reduction in CES-D score was associated with an average point decrease of 7.30 (SD=2.64). A 

statistically significant greater proportion of participants in IG than in CG reported anchor-based clinically 

relevant improvement at post-treatment (OR=0.17 [95%-CI: 0.11, 0.27], T(396.1)=27.54, padjusted < 0.001) 

and at follow-up (OR=0.13 [95%-CI: 0.07, 0.23], T(196.6)=26.51, padjusted < 0.001). NNTs indicated that 2 to 

3 more participants would need iCBT-I to achieve one more person with clinically relevant improvement 

in DSS (NNTpost=2.3 [95%-CI: 1.9, 2.7]; NNTfollow-up=2.6 [95%-CI: 2.2, 3.1]). 

 

Close-to-symptom-free status 

A statistically significant greater proportion of participants in IG than in CG attained close-to-symptom-

free status postassessment (152/224, 67.9% vs. 41/216, 19.0%; OR=0.16 [95%-CI: 0.09, 0.28], 

T(306.1)=26.72, padjusted < 0.001) and at follow-up (118/173, 68.2% vs. 21/163, 12.9%; OR=0.13 [95%-CI: 

0.06, 0.25], T(158.6)=25.86, padjusted < 0.001). According to NNT analysis, two more participants would need 

to receive the intervention to produce one additional participant with close-to-symptom-free status 

(NNTpost=2.0 [95%-CI: 1.8, 2.4]; NNTfollow-up=1.8 [95%-CI: 1.6, 2.1]). 

 

Potential onset of depression 

Within the subsample without clinically relevant depressive symptoms at baseline (n=121), a lower 

proportion of participants in IG (7/56, 12.5%) than in CG (20/65, 30.8%) exhibited potential onset of 

MDD at post-treatment, but the difference did not reach statistical significance (OR=2.13 [95%-CI: 0.72, 

6.32], T(80.0)=1.38, p=0.17, padjusted=1.00). Similarly, a smaller proportion of participants in IG than in CG 

exhibited potential MDD onset at follow-up (n=8/43, 18.6% vs. n=22/54, 40.47%), but the difference did 

not reach statistical significance (OR=2.00 [95%-CI: 0.68, 5.85], T(67.9)=1.28, p=0.20, padjusted=1.00).  NNT 

to achieve one more case without possible MDD onset was 5.5 [95%-CI: 3.1, 24.4] at post-treatment and 

4.5 [95%-CI: 2.5,21.7] at follow-up. 
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Moderation of the treatment effect 

Based on the available IPD, ethnicity and employment were excluded as potential moderators due to 

a lack of variance, while effort-reward imbalance and work engagement were included in addition to 

sociodemographic and clinical variables. Univariable moderation analysis (Table 3) identified baseline 

symptom severity as the only significant moderator of follow-up symptom severity (ß =20.30 [20.56, 

20.03], p=0.02). Additionally, based on random-forest analysis (Supplement 7), the following variables 

were included as partitioning variables in the final tree-models at both post-treatment and follow-up: 

baseline symptoms of depression and insomnia, previous psychotherapy, vigor, dedication, and reward. 

Relationship status and effort were included in the post-treatment model and age, absorption, and 

effort-reward ratio were included in the model for follow-up. 

In the final tree-based models, only baseline DSS predicted heterogeneous treatment responses. For 

post-treatment, the first split divided the sample at 21 points with a second spilt occurring at 13 and 28 

points in the two branches, respectively (Figure 2A). Optimism-corrected R² was reduced by 0.11 to 

R²adjusted=0.30. Statistically significant treatment effects were observed in three of the four terminal 

nodes with differences in the effect magnitude between subgroups based on partitioning the dataset by 

baseline CES-D scores of f13, >13 but f21, >21 but f28, and >28. Effects were highest for participants 

with a baseline score >28 (d=20.87 [95%-CI: 21.25, 20.48], n=122) and smallest without statistical 

significance in the small group of participants with baseline scores f13 (d=20.48 [95%-CI: 20.97, 0.01], 

n=77) 

Similarly, in the follow-up model, only baseline DSS explained the heterogeneity in treatment effect 

(Figure 2B). Two splits were identified, the first split at 24 points on the CES-D and the second at 19 points 

in the subgroup with baseline CES-D scores f24. Optimism-corrected R² was reduced by 0.11 to 

R²adjusted=0.27. Treatment effects were significant in all terminal node models, with the biggest effect size 

in participants with baseline CES-D scores >19 but f24 (d=20.99 [95%-CI: 21.33, 20.64]) and lowest in 

participants with baseline scores >24 (d=20.66 [95%-CI: 20.95, 20.36]). 
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Figure 2 

Tree model for depressive symptoms (CES-D) post-treatment (A) and at follow-up (B) derived from model-

based recursive partitioning in aggregated data 
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Discussion 

Using data from N= 561 individuals from  four studies, we found an average pooled intervention 

effect of iCBT-I on DSS of d=-0.71 [95%-CI: -0.92, -0.51] at post-treatment and d=-.84 [95%-CI: -1.11, -

0.57] at follow-up. The superiority of the intervention compared to waiting-list controls (WLC) group also 

reflected significant differences in the numbers of participants showing reliable improvement, anchor-

based clinically relevant change, and close-to-symptom-free status. In contrast, iCBT-I demonstrated no 

significant effect on possible depression onset among the subsample without clinical levels of depression 

at baseline. The model-based decision tree revealed four (three) groups defined by their baseline DSS 

with differential treatment effects at post-treatment (follow-up) reaching from d=-0.48 to d=-0.87 (d=-

0.66 to d=-0.99) with no other sociodemographic, clinical or work-related characteristic moderating 

effects.   

The effect size for DSS found at post-treatment is comparable to what has been reported previously 

for unguided iCBT-I in mostly subthreshold depression cases compared to an active control group 

(Cohen9s d between 0.60 and 0.64) (Batterham et al., 2017; Cheng, Luik, et al., 2019; Christensen et al., 

2016). Few studies have reported longer follow-up times but those that did reported smaller effects at 6 

months (d=0.40, Batterham et al., 2017; d=0.48, Christensen et al., 2016), while we report a slightly 

larger pooled effect (d=0.81) at 24 weeks post-randomization. However, all studies in the analysis 

included more severely depressed individuals and compared the effect to a WLC. Further, 2 of 4 studies 

reporting post-treatment effects and two of the three reporting effects at follow-up were guided, which 

are all factors increasing that may have increased the effect sizes (Furukawa et al., 2014; Werntz et al., 

2023). Guidance might be an important factor to consider, given that effects at post-treatment reported 

here were smaller compared to a study using only guided iCBT-I and an active control for individuals with 

at least mild depressive symptoms (d=1.05 based on the Patient Health Questionnaire [PHQ] with sleep 

item) or d=0.76 (PHQ without sleep item) (van der Zweerde et al., 2019). Removing the sleep items from 

the CES-D in this study reduced the group differences at post-treatment (d=0.65 [20.44, 20.86]), 

highlighting the differential sensitivities of various depression measurements to sleep changes. The 

observed effects were also comparable to those expected for online CBT of mild-to-moderate depression 

both at post-treatment (d=0.74 [95%-CI: 0.62, 0.86]) and at 336 months follow-up (d=0.83 [95%-CI: 0.69, 

0.99]) according to a previous meta-analysis, and were also in accord with a small-scale study directly 

comparing iCBT-I to online CBT for depression in participants with clinical insomnia. While iCBT-I was 

superior for reducing sleep problems, both iCBT-I and depression CBT were equally effective for reducing 
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depressive symptoms up to 3 years postintervention (Blom et al., 2015, 2017). Thus, iCBT-I may be a 

better treatment option for individuals with both depression and insomnia. 

We did not find a significant group difference in potential depression onset, likely due to the small 

sample of participants with no depressive symptoms or only mild symptoms at baseline and the 

relatively short observation period of 6 months. Similarly, Christensen et al. (2016) found no differences 

in depression onset at 6 months after iCBT-I using diagnostic interviews for both inclusion and 

evaluation. In contrast, Cheng et al. (2019) reported that the risk for depression onset was halved in the 

intervention group (relative risk ratio=0.51 [95%-CI:.26, 0.81]) at one year postintervention based on cut-

off scores for self-reported measurements. 

While there were no differences in depression onset between intervention and control groups, 

moderation analysis indicated that iCBT-I had positive effects on DSS in both subthreshold and clinically 

depressed individuals. The first split at both postintervention and follow-up time points occurred above 

the international CES-D cut-off of g 16 (Radloff, 1977; Vilagut et al., 2016) as well as above the 

recommended cut-off in German depression guidelines (>22) for clinically significant cases and the >27 

cut-off for <highly likely MDD cases= at post-treatment (Bundesärztekammer et al., 2022). The largest 

effect sizes were observed in individuals scoring around the cut-off for clinically relevant depression. The 

results are thus in line with Cheng et al. (2019), who also identified baseline DSS as the sole moderator, 

with participants in the upper tertile of a mild-moderate depressed sample showing the greatest 

improvements. Looking more closely on individualized symptoms instead of general symptom severity at 

baseline may be a promising approach to enhance treatment efficacy, especially given that multiple 

studies have identified problems initiating sleep as a predictor of later depression onset (Bjorøy et al., 

2020; Blanken et al., 2020; Leerssen et al., 2021). 

Implications for research and practice 

Multivariable moderation analyses suggested that severely depressed individuals will also benefit 

from iCBT-I and do not need to be excluded from it, as was the case in most prior studies (Cheng, 

Kalmbach, et al., 2019; Christensen et al., 2016; van der Zweerde et al., 2019). In fact, moderate-to-

severely depressed individuals with comorbid sleep problems may benefit more from iCBT-I than from 

an exclusively depression-focused intervention because of the simultaneous improvements in their sleep 

problems. While the studies included in this IPD meta-analysis did not include suicidal participants but 

with an appropriate safety protocol, other studies suggest that this indirect approach (targeting 

insomnia) may also be an opportunity for suicide prevention (Christensen et al., 2016; Kalmbach et al., 

2022; Torok et al., 2020). 
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The easy to understand presentation of the results in a decision tree may facilitate decision 

making in a clinical context, when individuals present with symptoms of both disorders. This could be 

important since even though the idea that CBT-I improves depression has been around for decades, no 

treatment recommendation were established as consequence (Asarnow & Manber, 2019) and over 40% 

of US physicians surveyed stated that they still focus primarily on depression or anxiety if presented with 

comorbid insomnia (Morin et al., 2023). Kraepelien et al. (2022) also report no changes in treatment 

practice even after iCBT-I was demonstrated to be more effective in simultaneously reducing both 

depression and insomnia symptoms (Blom et al., 2015) and implemented in the same clinic9s routine 

care, no changes in treatment practice occurred. Given that the effectiveness of iCBT-I on DSS did not 

vary across demographics in this IPD, this approach should be more highlighted in practice and included 

in the associated guidelines.  

The study by Kraepelien et al. (2022) also brought up the topic of patient preference for treatment, 

because almost all participants receiving depression treatment while having elevated insomnia 

symptoms actively sought depression treatment instead of treatment for insomnia, probably seeing 

depression as their main problem. However, post-hoc interviews indicated that patients in the iCBT-I 

group of the initial trial (Blom et al., 2016) were more positive about the treatment than in the 

depression group. Therefore, patients9 attitude towards an indirect approach and their naïve perception 

of how their symptoms relate to each other should be considered in future research.  

Studies directly comparing depression to insomnia treatment (as in Blom et al., 2015) in a preventive 

setting with subthreshold insomnia and depression are still warranted to inform further personalization 

of preventive offers. Focusing on insomnia may encourage greater and more timely treatment 

participation by individuals, when insomnia still presents a predictor for depression but comorbidity is 

not yet fully developed. Together with an easy accessible, anonymous and self-help oriented 

intervention, this indirect online approach might overcome more attitudinal barriers than traditional 

interventions (Cuijpers, 2021; Cuijpers et al., 2010). However, it is still important to test the differences 

in uptake of insomnia and depression treatment in a more naturalistic setting and in a sample less 

confounded by high work stress, which is associated with depression risk independent of sleep pathology 

(Siegrist, 2008). However, not much is known about the long-term consequences of addressing mental 

health complaints by targeting more socially acceptable problems. With regard to maininingt treatment 

effects and relapse prevention it would be positive if treatment experience encourage future help-

seeking intentions if needed, but it is unclear to what extent an indirect approach can support this. 

Studies thus far have mainly assessed help-seeking intention as a means to estimate further need after 
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the intervention (Blom et al., 2015; Christensen et al., 2016). Moreover. promotion of help-seeking and 

de-stigmatization of mental health problems should not stop at an individual level but should be seen as 

a societal effort (Clement et al., 2015). 

Finally, Asarnow and Manber (2019) found inconclusive evidence for the greater efficacy of 

combined over sequential insomnia and depression treatment and also suggested that comorbidity may 

influence adherence and dropout. Internet interventions could serve as an ideal testing ground to 

address these questions (Domhardt et al., 2021). Module-based online trainings could be used to explore 

if the order of components, for example behavioral activations and sleep restriction, interact with each 

other and the treatment outcomes over time or if individual modules targeting potential mediators like 

rumination (Behrendt et al., 2020; Cheng et al., 2020) are especially crucial for combined treatment. 

Internet interventions combining aspects of insomnia and depression treatment as a predefined module, 

on demand additional modules chosen by the user, or recommendations by the program/guiding coach 

could be used to adapt the intervention to the individual9s needs and preferences. 

 

Limitations 

The current results should be interpreted in light of several limitations. First, depending on the 

obtained IPD, our analysis included studies from a very homogenous group of with similar interventions 

and homogenous study groups. For instance, all participants were employed and were predominantly 

female and highly educated. The intervention itself focused on work detachment in addition to the 

classic CBT-I components such as sleep hygiene and sleep restriction. While this focus on the work 

context supports the ecological validity and highlights the potential of an indirect approach for 

occupational health, it limits transportability to other contexts. Second, we based our analysis on the 

German version of the CES-D, which does not have one uniform cut-off for depression onset or different 

categorical levels of DSS, limiting comparability with other studies in the field. We retained the pre-

specified cut-off of g 16 but included other cut-offs suggested from more recent depression guidelines, 

but future research should also consider clinical assessments. Third, the reported effect sizes may be 

higher than would be expected in routine care given the WLC and high risk-of-bias in outcome-measures. 

The reported OR were controlled for baseline CES-D to report conditional effects. However, the reported 

effects may be higher than at the population-level due to the non-collapsibility of ORs (Groenwold et al., 

2011). Fourth, our results on subthreshold depression and potential depression onset should be 

interpreted with special caution because we (a) used a self-reported cut-off to identify potential MDD 

cases and (b) had a very reduced sample and power to examine the effects on onset in a population with 

252 article 6 – differential efficacy of an indirect approach



INDIRECT PREVENTION AND TREATMENT MDD  23 

 

insomnia/depressive symptom comorbidity. Finally, the univariable and multivariable moderation 

analyses were the first in the field of indirect prevention and treatment of depression, and due to the 

relatively small sample size, should be considered exploratory and in need of validation across different 

samples. The random-forest method is only feasible in an aggregated dataset and when not accounting 

for the multilevel structure; thus the analysis did not consider imputation insecurity or heterogeneity 

among included studies. Similarly, the model-based recursive partitioning was also run in an aggregated 

dataset but could consider the multilevel structure. Further, for ease of interpretation, we did not center 

variables in the tree, which could introduce ecological bias. Finally, due to the relatively small sample 

size, the tree analysis was prone to overfitting, so we adjusted the R². 

 

Conclusion 

The findings of the current study provide evidence that iCBT-I can effectively reduce DSS across a 

wide range of demographic and work-related variables in working adults experiencing sleep problems 

and high work stress. Multivariable moderation analyses suggested that the effect size magnitude of 

iCBT-I varied according to baseline DSS but is promising intervention approach for both prevention and 

treatment of comorbid insomniac and depressive symptoms.  
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Supplement 1: Methodological Changes to the preregistration 

Table 1  

Methodological Changes to the preregistration, the rational for the changes and the expected 

consequences  

Change Rational & Consequence 

Exclusion of two 

additional studies, 

originally promising their 

IPD 

The preregistration was written with all identified studies in mind. 

Unfortunately, administrative reasons let to the exclusion of the two 

studies by Spanhel et al (2021, 2022), which would have contributed a lot 

to the heterogeneity between studies, given that the interventions had 

crucial adaptations in content, duration and language due to the different 

target groups (international students and refugees). Due to the low 

number of participants in these pilot trials, we deemed a combined 

approach of IPD and aggregated data not sensible. This led to two major 

changes in the methodology:  

1) We excluded level two (study level) variables as potential 

moderators, because the remaining studies were too similar in 

their characteristics, which limits our results to a work-focused 

online CBT-I intervention. 

2) We reconsidered the potential variables to seek from the original 

study authors, because the sample now consisted of solely 

working participants, which had not been studied as an individual 

group before. The addition of engagement and effort-reward-

ration as potential moderators allows us better consider 

differential effects of the intervention in the working population. 

Ethnicity and employment were excluded as potential 

moderators due to a lack of variance. 

Use of CES-D scores 

instead of common 

metrics as the main 

outcome 

Because all included studies assessed the CES-D there was no need to 

harmonize the outcome by using common metrics. We decided to stay 

with the original measure in order to not introduce unnecessary 

insecurity through the score transformation and remain an easier 

interpretation of the results.  

separate imputation 

models for post- and 

follow-up assessment 

In the preregistration we did not consider that one of the potential 

studies had no follow-up assessment in the control group, making it 

impossible to estimate a treatment effect. Therefore, that study was 

excluded from the follow-up analysis. In order to avoid imputation of data 

for the not-assessed follow-up data, separate imputation models had to 

be built for the two time points including only the studies, which assessed 

the time point.  

Consequently, analysis at post-treatment were done with the full sample 

of N= 563 from four studies and analysis at follow-up included N=433 

individuals from three studies. 
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Table 1 (continued) 

Methodological Changes to the preregistration, the rational for the changes and the expected 

consequences  

Change Rational & Consequence 

Imputation method 

changed from 2l.pan to 

2l.pmm 

We inspected our imputed data using stripplots, densityplots and 

traceplots following the diagnostic procedure described by van Buren 

(2018). Using 2l.pan as the imputation method the density plots showed 

that density estimates for the marginal distributions imputed data did not 

fit the observed data very well. Switching the imputation model to 

2l.pmm increased the fit while still accounting for the data being nested 

within studies.      

Additional sensitivity 

analysis without the sleep 

item in CES-D 

In preparation of the manuscript, we decided to run an additional 

sensitivity analysis in which we excluded the sleep-item from the CES-D 

total to confirm the robustness of our results and conclude that changes 

in depression symptom severity does not solely derive from changes in 

the sleep item.  

R² reported We did not pre-specify to report R² but thought it was helpful to interpret 

the overall model fit, so we included that information in addition to the 

pre-specified effect estimates and model parameters. 

Note to research 

question 3   

Research question 3 (mechanisms and mediators of the treatment 

approach) is planned as a separate analysis with a Bayesian methodology 

and thus was considered beyond the scope of this article.  
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Supplement 2: Imputation models 

Figure 1 

Predictor matrix of the imputation model for post-treatment data

 

Note. Variables were not used as predictors if their correlation with the imputed variables was lower 

than r = 0.05. 
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Figure 2 

Predictor matrix of the imputation model for follow-up data

 

Note. Variables were not used as predictors if their correlation with the imputed variables was lower 

than r = 0.05. 
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Supplement 3: Flow-Chart study inclusion  

Figure 3  

Flowchart of study selection and inclusion 

 

 

  

Numbers of studies investigating a 
form of GET.ON Recovery identified: 

8 

Numbers of studies screened for 
eligibility: 
8 

Numbers of studies for which IPD 
was requested:  
6 

Numbers of studies for which IPD 
was not requested:  
1 
o  Only used intervention in  

 subgroup  

Numbers of studies for which IPD was 
obtained  
4 
o  Data for all participants  

 obtained (N=561) 

Numbers of studies for which IPD 
was not obtained  
2 
o  Administrative delays 

Numbers of studies included in the 
analysis  
Post-treatment: 4 studies (N=561) 
Follow-up: 3 studies (N=433) 

No aggregated data included in the 
analysis 

Numbers of studies ineligible for 
inclusion:  
1 
o  No depressive symptom   

 measurement  
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Supplement 4: Participants’ characteristics  

Table 2  

Baseline descriptive of sociodemographic, clinical and work-related characteristics  

variable 
total (N=561) 

 
intervention 

(N=280)  
control (N=281) 

n % n % n % 

sociodemographic variables          

age (M, SD)  47.15 9.73  47.82 9.52  46.47 9.91 

sex         
female 381 67.91  186 66.43  195 69.4 

male  179 31.91  94 33.57  85 30.25 

relationship status          
single  122 21.75  57 20.36  65 23.13 

married/in a relationship 395 70.41  201 71.79  194 69.04 

divorced/separated 42 7.49  21 7.5  21 7.47 

widowed 2 0.36  1 0.36  1 0.36 

employment  558 99.47  280 100  278 98.93 

children  345 61.5  172 61.43  173 61.57 

education          
education up to high school only  

   (7-9 years) 24 4.28 

 

15 5.36 

 

9 3.2 

high school education (12-13 years) 77 13.73  40 14.29  37 13.17 

education after high school 429 76.47  209 74.64  220 78.29 

post graduate education (>17 years)  31 5.53  16 5.71  15 5.34 

clinical variables          
CES-D (M, SD)  22.13 7.99  22.24 8.05  22.02 7.94 

clinically relevant depression (CESD >=16) 440 78.43  224 80  216 76.87 

ISI (M,SD) 16.81 3.65  16.87 3.65  16.75 3.66 

clinically relevant insomnia (ISI >=15) 425 75.76  211 75.36  214 76.16 

close-to-symptom-free (CES-D <16)  121 21.57  56 20  65 23.13 

previous experience          
psychotherapy 216 38.5  98 35  118 41.99 

health training 76 13.55  34 12.14  42 14.95 

work related variables          
Effort-Reward-Ratio (ERI-S)         

effort (M, SD)  9.93 1.74  9.95 1.74  9.91 1.74 

reward (M, SD)  17.09 3.27  17.1 3.32  17.09 3.23 

   effort-reward-Ratio (M, SD)  1.41 0.40  1.41 0.41  1.41 0.39 

Work engagement (UWES)         
vigor (M, SD)  3.02 1.26  3.02 1.29  3.02 1.23 

absorption (M, SD)  3.07 1.49  3.04 1.54  3.09 1.44 

dedication  (M, SD)  3.38 1.36  3.37 1.37  3.4 1.34 

Abbreviations. CES-D: Center for Epidemiological Studies Depression Scale (total score range 0-60), ISI: 

Insomnia Severity Index (total score range 0-28), ERI-S: Effort-Reward Imbalance Scale – Short form 

(range effort: 3-15, range reward: 7-35), UWES: Utrecht Work Engagement Scale (scale range 0-6) 
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Supplement 7: Results from random-forest-analysis (variable importance) 

Figure 4  

Variable importance of potential moderators for the treatment effect at post-treatment in random-forest 

models with 300 bootstrap samples (N= 561) 
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Figure 5  

Variable importance of potential moderators for the treatment effect at follow-up in random-forest 

models with 300 bootstrap samples (N= 433) 
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Part III

G E N E R A L D I S C U S S I O N



9
D I S C U S S I O N

9.1 contribution of this work to the field of digital

interventions in the prevention of depression

In this work I set out to, on the one hand, to increase the evidence
for the effectiveness of DMHIs and especially examine the chances of
the telephone to deliver preventive interventions to at risk individuals.
On the other hand, I wanted to address some of the challenges cur-
rently faced by DMHIs, namely slow implementation and low uptake,
unknown predictors of treatment outcome and differential treatment
efficacy.

In Articles 1 – 3, the telephone coaching RCT, I could show that a
personalized telephone coaching for farmers could reduce depressive
symptoms when compared to enhanced TAU (single psychoeduca-
tional e-mail) for up to 18-months after randomization. The coaching
also improved several other psychological outcomes including per-
ceived stress, emotional exhaustion and somatization. However, no
group differences in depression onset were observed, likely due to
limited power and the personalized but less depression-specific inter-
vention.

In addition to the RCT, in Article 4, a qualitative interview study
was performed which aimed to identify factors that supporting the im-
plementation of the personalized telephone coaching into routine care
and its uptake by the target group. The article described participant’s
experience with the telephone coaching with a focus on acceptance
and satisfaction. According to participants’ reports, they accepted the
telephone coaching since they expected help with their psychosocial
problems from it and appreciated the perceived low effort through the
telephone conduct. Satisfaction was accelerated by the good relation-
ship with the coach as well as the high degree of personalization. The
results are limited to very satisfied participants, as the intervention
was generally well received, and the convenience sampling method.

In order to examine predictors of the treatment outcome in
DMHIs, a secondary data analysis of two randomized trials evaluating
a web-based intervention for individuals with subthreshold depression
was done in Article 5. Results on the effect outcome expectancy can
have on depression outcomes after using a DMHI were inconclusive
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but indicated a potential influence in the long run. A research agenda
of what needs to be considered in order to determine the potential
of outcome expectancy as a predictor of treatment outcome and a
possible treatment mechanism was outlined. More dedicated studies
are needed, especially those that clearly define expectancy, describe
those in a preventive setting (both qualitatively and quantitatively)
and examine their influence on the process and result of DMHIs using
validated instruments and appropriate control conditions.

In Article 6, an IPD approach was used to investigate the differ-
ential effects of web-based interventions for insomnia in the reduction
of depression symptom severity. I managed to replicate findings sug-
gesting the efficacy of sleep intervention as an indirect approach on
depressive symptom severity but not on potential MDD onset. Ad-
ditionally, the study showed that this approach works for all levels
of baseline depression severity and across a wide range of sociode-
mographic, clinical and work-related variables. Due to the available
IPD the results are restricted to a working population with high work
stress and insomnia.

Summarizing, all studies supported the idea of using DMHIs
for the treatment of subthreshold depressive symptoms in different
population (i.e. general population, farmers, employees) and were
generally in line with prior research. The results from the RCT add
evidence for a new digital technology (i.e. stand alone telephone
interventions) in the field of depression prevention. Following the
general trend, the importance of finding new ways to personalize
preventive offers and target them to the individual situation and needs
of participants was noticeble across all studies. Effects on potential
depressive onset in the included studies remain unclear, mostly given
the limited number of events in relatively small samples, limiting
the statistical power. Several such aspects that need to be considered
when studying or implementing DMHIs, are discussed in the next
sections to create a roadmap for using DMHIs to enhance depression
prevention in routine care.

9.2 limitations of the current research

The studies included in the current work are not without their lim-
itations. While the limitations of each study are discussed in the
associated section of the individual articles, overarching concerns are
addressed in this section.

9.2.1 Disentangling prevention and (early) treatment

Baseline assessment of depressive symptoms varied across the TEC-
A trials and the trials used in the secondary analyses (Articles 5

& 6). Besides the insomnia trials, all original trials were indicated
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prevention based on elevated depression scores and the insomnia
trials targeted individuals with high work stress, which arguably,
could be an indication for depression prevention as well.

In the PREV-DEP I and II trials [1, 2, 3] and one of the studies
included in Article 6 [4], absence and onset of MDD were established
using diagnostic interviews which should be considered the gold
standard. In the PREV-DEP trials, individuals fulfilling the criteria
for MDD in the interview were excluded, clearly defining all partici-
pants as subthreshold depression cases. In all other trials cut-offs on
validated self-report scales were used to assess at least subthreshold
depression symptoms but none applied an upper cut-off on depres-
sion. This procedure mimics routine care prevention where depression
scores or diagnostic interviews are not commonly used to exclude in-
terested individuals from parttaking in an intervention. However, that
does not allow researchers to control for inclusion of individuals with
clinically relevant levels of depression or already diagnosable MDD.
Cuijpers et al. [5] reported that when openly recruiting for indicated
prevention in the general population 39% fulfilled DSM-IV criteria in a
diagnostic interview. Similarly, in TEC-A 28% of participants reported
clinically relevant levels of depressive symptoms on the QIDS-SR16

at baseline. This has to be considered when comparing effects with
studies more closely defining “subthreshold depression” as a range of
depression scores or where MDD is ruled out via interview [6], given
that higher baseline depressive symptom severity offers more room
for improvement and often lines up with greater symptom reduction
[7, 8].

Similarly, the handling of individuals with suicidal thoughts
differed across studies included in this work. All individual studies
used the suicidality item of the Beck Depression Inventory II (BDI-II)
[9] to address suicidal thoughts because it distinguishes between dif-
ferent levels of risk for suicide attempts [10]. While in TEC-A all levels
of suicidality were included (provided that participants could dis-
tance themselves from suicidal ideas at the moment), the other studies
excluded participants with an item score > 1. Different approaches
in handling suicidality and exclusion of individuals with suicidal
thoughts might diminish representativeness of included participants,
given that suicidality is associated with higher depression severity
[11, 12]. Neither severe baseline depressive symptoms nor suicidal
thoughts should be a reason to exclude individuals from internet in-
terventions for depression per se [13, 7]. However, experts highlighted
the need to consider human support and the consultation of local
ethics committees, and advocate for including elements addressing
suicidal thoughts in internet interventions for depression [13]. Special
attention should also be paid in less established treatment approaches
like indirect prevention and treatment, considered that e.g. insomnia
on its own is associated with suicidality [14, 15].
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Lastly, all studies reported on prior use of psychotherapy and/or
health training and some on prior MDD episodes, but prior experi-
ences were not considered further in the web-based intervention and
handling in the telephone coaching is unknown. Therefore, no clear
distinction between prevention of first onset and relapse/reoccurrence
prevention could be made. This might however be crucial to the design
of intervention given that Bücker et al. [16] observed that participation
in another online intervention after initial participation in one did not
result in any further effects compared to a treatment as usual control
group.

Enrolling a mix of individuals with subthreshold and clinically
relevant levels of depression in one sample might represent a more
realistically care scenario, but it raises concerns both for research
and practice. From a research perspective it enhances the problem
of comparability as mentioned before, but it also leads to a power
problem when trying to investigate subgroups of differing baseline
severity. Thus if not combined in an IPD, trials with mixed-severity
samples are unlikely to be large enough and have sufficient power
to inform about the effectiveness for different baseline severity (for
further discussion see section 9.2.3.1). Researchers should therefore
carefully consider if they are interested in a more naturalistic care
scenario or if the research question is in need of a specific symptom
severity.

In practice that simultaneously raises the question whether and
how different levels of symptoms need to be addressed differently
by interventions. Guidelines for practitioners generally recommend
DMHIs primarily for prevention and treatment of mild conditions [17,
18, 19]. However, evidence is good that more severe cases do profit at
least to the same degree as milder cases from internet interventions
[7, 8] and results from standardized telephone CBT for MDD seem
promising as well [20]. More research on direct comparisons and
concepts for stepped care approaches are warranted and are discussed
under the practical implications in section 9.4.1.3.

Concerning depressive symptom reduction, a general critique
point of indicated prevention is that if symptoms are present, it is not
prevention but early treatment in a prodromal phase of depression,
which is even more valid when not controlling for current MDD at
enrollment. However, this would narrow the term prevention down
to universal and selective prevention in only those individuals re-
ceiving it that have absolutely no symptoms to start with [21]. Given
that more people reached by preventive interventions have or will
develop subthreshold depressive symptoms than they will ever ful-
fill the diagnostic criteria for MDD, intervention efforts to reduce
subthreshold symptoms are highly warranted given the associated
burden [22]. While researchers might be especially interested in the
distal events of non-occurring MDD onset, participants in prevention



284 discussion

interventions might be more interested in more proximal improvement
of current problems, given that this is one of the main factors assumed
for motivation to join a prevention intervention [23].

9.2.2 Measuring depression

When planning to assess depression in clinical trials – either by self-
report or by clinician report – a vast amount of available instruments
are available to do so, adding further comparability problems to the
one descried in the last section. For example, in TEC-A, three different
depression measures were used: PHQ-9 for short initial screening
and comparability with a parallel running study on web-based inter-
ventions recruiting from the same population [24], the suicide item
from the BDI-II to access degree of suicidality and the QIDS-SR16

as primary outcome. All instruments have their own validated sever-
ity categories, which nevertheless do not necessarily imply the same
severity [25] and cut-offs for clinically relevant cases. The CES-D on
the other hand, used in the other articles, has no validated categorical
description of severity but a multitude of potential cut-off scores to
indicate clinically relevant cases of MDD [26, 27] with a cut-off of 16

[28] or 22 [29, 17] most commonly used in Germany.
One proposed solution for the heterogeneity in depression mea-

sures is the use of common metrics [25], a standardized metric which
is informed by an item base of 11 commonly used depression ques-
tionnaires. The common metrics cover the full range of depression
severity which thresholds for mild, moderate and severe depression
[25]. However not all instruments are included in the common met-
rics (e.g. the QIDS-SR16 is missing) and cut-offs vary slightly across
established thresholds. For example, based on common metrics, the
TEC-A inclusion criterion of PHQ ≥ 5 still would be considered
slightly below the cut-off of mild depression and in the realm of the
general population mean while the criterion CES-D ≥ 16 used in all
other studies is just above the cut-off of mild depression, even though
both studies aimed to include participants with elevated depressive
symptoms. Reaching a consensus on which instruments and cut-off
to use for prevention research would facilitate comparability across
studies and future evidence synthesis (see also section 9.4.4.2 for a
discussion of core outcome sets (COS) as a possible solution).

The multitude of instruments and the (arbitrary) cut-offs for
severity and diagnosis also point to larger underlying problems in the
way depression is conceptualized and measured. First, it highlights
a persisting effort to categorize MDD dichotomously, even though
considering depressive symptoms on a continuous level or as different
phenotypes might be more appropriate and helpful, when trying
to develop more personalized and effective care [30, 31]. Second, it
raises the question how and why these measurements differ. In a
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critical appraisal of depression measurements, Fried et al. [32] report
that the overlap of which symptoms assessed in the different self- or
clinician reported measurements has been shown to be low. Similarly,
overlap of symptoms assessed and symptoms defined in the DSM-
5 was moderate and some aspects identified as relevant to patients,
caregivers and healthcare professionals were not adequately covered at
all. However, most of these study discuss the meassurment in context
of MDD patients and research rarely considers which instruments
might be best to assess subthreshold depressive symptoms.

The consequences of different operationalizations became espe-
cially obvious in the discussion on literature on insomnia interventions
and depression in Article 6. Given that most depression measurements
include some kind of assessment of sleep problems, different measure-
ments might result in different depression scores depending on how
they include sleep. For example, when one sleep item (range 0 – 3)
is included in the PHQ-9, which has total score between 0 – 27, and
one sleep item (range 0 – 3) on the CES-D, which has a total score
between 0 – 60, changes in insomnia will affect the CES-D sum score
less than the PHQ-9 one, which has to be considered in interpretation
and comparisons. Practical help to reflect on measurements for re-
search purpose can be found by Flake and Fried [33], who provide six
questions which should be considered when choosing and reporting
on measurements, including the question how the construct of interest
relates to the measurement used. While these questions might help to
make more informed and conscious decisions about measurements in
RCTs in the short term, the question of how depression is conceptual-
ized remains absolutely crucial to consider in prevention research in a
long-term perspective.

9.2.3 Methodological considerations

9.2.3.1 Statistical power

Only one study included in this dissertation, the TEC-A trial, used
an a-priori power calculation to determine sample size. The power
calculation was based on an estimated effect sizes of interest of around
d = 0.35 previously found in a meta-analysis of psychological inter-
ventions in subthreshold depression [34]. The secondary data analysis
was based on the availability of data rather than a-priori power cal-
culations. At time of study planning for Article 6, less than half of
the identified studies had published aggregated data on relevant out-
comes and covariates which could have been used to conduct a power
and recommendations for power calculations were still limited [35].

Power calculations for prediction models or moderation analyses
based on IPD are challenging because many factors such as different
sample sizes, variability in treatment effects, and the distribution of
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covariates need to be considered [35, 36]. Further power calculations
would need to be conducted for continuous and binary outcomes
separately as well as for each individual predictor, which hinders
exploratory analysis considering multiple moderators. However, this
point limits the reliability of the results of the analysis. Given the
overall exploratory nature of the secondary analyses this might be
justifiable but, as concluded in both Articles, the results should be
replicated in dedicated study for which the effort of a power calcula-
tion should be considered.

The topic of statistical power might be especially important
when investigating potential MDD onset. The incidence in indicated
prevention is probably highest compared to universal or selective pre-
vention [37] and has the best chance to evaluate effects on MDD onset
in well-sized and feasible RCTs, as demonstrated by the PREV-DEP I
trial [1, 2]. This is however not automatically given in studies powered
to detect group differences in depressive symptom severity as these
(depending on the assumed effect sizes) need fewer participants than
survival analysis. The concerns about achieving a sufficient sample
size is especially present in mixed-severity samples. Given that for
the evaluation of onset of potential depression, individuals already
fulfilling the criteria for depression at baseline should be excluded,
the sample size can drastically be reduced by 30-40% [5, Article 2]
in studies without upper cut-off on depressive symptom severity at
baseline and thus lead to reduced power and inconclusive results.
Consequently, trials enrolling mixed severity samples would need to
be substantially increased in sample size in order to allow for statis-
tically sound subgroup analyses, or should refrain from analyzing
MDD onset. This might be even more true for studies focusing on indi-
rect effects in individual with comorbid problematics, where baseline
symptoms might be high in most of included individuals such as in
Article 6.

Given that it has historically been debated if MDD onset can
actually be prevented [38], researchers should be especially careful to
present results on MDD onset as underpowered secondary outcomes
or in very short time frames in trials not specifically designed for
that research question. Rather, they should adequately reason and
report depressive symptom severity change and support synthesizing
projects such as IPDs [39] – which at least in theory have more potential
to deliver more robust results.

9.2.3.2 Testing of multiple outcomes

Besides their primary research question targeting depressive symptom
severity, which determined the design of the study, all of the studies
involved multiple secondary outcomes, either including scales for
other mental health problems or using different metrics for depres-
sion (e.g. MDD onset, RCI). Investigating multiple research questions
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within the same larger trial is reasonable with regard to available
resources to organize such trials [40], but it raises the question if and
how researchers should handle testing multiple outcomes in these cir-
cumstances in order to avoid an increase in the likelihood of obtaining
at least statistically significant result by chance alone (i.e. “Type I error
accumulation”).

A review and survey on publicly funded RCTs in United King-
dom highlights the lack of consensus regarding this topic in clinical
trialists [41]. In that survey of 27 (of 47 invited) registered clinical
trial units, just over half of statisticians 16/27 (59%) would consider
adjusting when two primary outcomes are tested and the trial hy-
potheses required that at least one null hypothesis would need to be
rejected. Only 3/27 (11%) would adjust for multiple testing in sec-
ondary outcomes, however that was influenced by the type of analysis
(e.g. efficacy, cost-effectiveness). Most often in the discussion about
whether or not to adjust for multiple testing in clinical trials is the
distinction if the analysis is confirmatory or exploratory in nature [40,
42, 41].

In confirmatory analysis, a limited number of pre-defined hy-
potheses based on a priori knowledge or theoretical predictions are
tested and results are usually used to guide decision making. There-
fore, Type I error rate (false positives) should be avoided. If all multiple
outcomes are considered confirmatory, adjustment is recommended.
In exploratory analysis, however, research questions are more open-
ended and usually used to generate new research ideas and hypothe-
ses and should inform future studies testing potentially generated
hypothesis in a confirmatory setting. Therefore, adjusting for multiple
testing is considered less important [40, 42]. An overview of possible
scenarios (including multiple treatments and multiple assessment time
points) and advice for on handling multiple testing can be found in Li
et al. [42].

Adjusting for multiple testing was handled independently and
differently in the articles included in this dissertation. In TEC-A, no
adjustment of alpha level was done when testing group differences in
depression presented in different ways (RCI, close-to-symptom-free
status) or in other mental health outcomes (questionnaire battery in-
cluding stress, anxiety, sleep, quality of life and more). The decision
to not adjust for multiple testing was based on the assumption that
the additional mental health outcomes in TEC-A were exploratory in
nature, given that the whole trial design was based on the aim to eval-
uate the telephone coaching as an intervention to reduce depressive
symptom severity. In Article 5, where all models evaluated the predic-
tive value of outcome expectancy on different depressive outcomes
(i.e. symptom severity, close-to-symptom-free status and MDD onset),
Bonferroni-Holm correction [43] was applied. Similarly, in Article 6

where all outcomes were based on the CES-D, the Bonferroni [44]
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correction was used. The more conservative Bonferroni correction was
used in this Article to align the group comparison to the correction in
the model-based decision-tree, where it is a crucial part of the of the
method to determine meaningful sub-groups (see section 2.3.1.1).

After revisiting the literature, adjusting for multiple outcomes in
the secondary data analyses, seems overly conservative and cautious.
The reasons for adjusting were based on the fact that one variable
(outcome expectancy or CES-D scores in different presentations) was
repeatedly used in the analysis. However, as Sjölander et al. [45] point
out, this logic is limited because it would be neither reasonable nor
feasible to adjust for all tests ever conducted with this outcome and
analysis of the same outcome in different analyses should rather be
treated as sensitivity analyses and not necessarily include adjustment
for multiplicity [42]. The way of reporting both adjusted and unad-
justed p-values, together with the CIs might have therefore be a good
solution to give the readers the best information basis to interpret the
results.

Considering the pragmatic trial TEC-A is more difficult. While
we maintained the preregistered argument, that all other outcomes
reported besides the primary outcome of depressive symptom severity
are non-confirmative and exploratory, this approach does not take into
account the nature of this pragmatic RCT and the broader context.
The trial is embedded in a larger, parallel implementation program
[46] and was meant to inform decisions within the implementation in
a timely manner. Therefore, it was naïve to believe that any real effort
will be made in the foreseeable future to further evaluate or replicate
the reported results and that these are the results guiding implemen-
tation and dissemination in routine care. This makes it highly likely
that the range of secondary outcomes might also be interpreted as
confirmatory in nature, especially by stakeholders involved that are
not formally trained in statistics. Under these circumstances it might
have been more responsible to adjust for multiple testing and should
highlight the need to consider the broader circumstances in study
planning.

9.2.3.3 Control conditions

In order to determine effect sizes for power calculations or compare
effects across study, the control condition in RCTs is an important
factor to discuss. A multitude on possible control condition exist
including active comparators in form of different interventions, mini-
mal interventions, psychological placebos and no treatment. However,
most commonly waiting lists, in which the control group receives the
studied intervention after post-treatment assessment or TAU, which
allows participants to use every treatment available in routine care,
are used in research on depression prevention. TAU, however, can
encompass a range of different things from highly specialized mental
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health care to no intervention at all [47, 48]. Further, low intensity
TAU and waiting list controls were shown to yield similar treatment
effects in a meta-analysis on depression psychotherapy [49]. Waiting
list controls should be regarded with special caution, because they
have been suggested in one network meta-analysis to potentially be
harmful to participants because they knew they were not receiving
treatment at the time (“nocebo effect”) [50].

Unlike in pharmacology and psychotherapy research, pill place-
bos are not commonly used in preventive trials, given that recom-
mendations for subthreshold depression do not include medication
[19, 17]. Psychological placebos, which equal number and frequency
of sessions as in the intervention but without therapeutically active
methods are hard to realize and ethically questionable because of their
deceptive nature [51, 52, 53]. For prevention purposes, education on
broader health topics, as for example used by Christensen et al. [54]
could pose an alternative. For confirmatory trials informing decision
about routine care use, effectiveness compared to active control(s)
should be considered standard in therapy research [52] but might be
difficult to determine in preventive context where low-intensity TAU
might be the reality.

Concerning effect sizes, waiting-list controls and TAU consis-
tently yield the largest treatment effects in meta-analyses studying
control conditions of psychotherapy trials [52, 55]. (Online) psychoedu-
cation as a possible minimally active comparator has been shown to be
efficacious [56, 57, 58] with small effect sizes around d = 0.20 [95%–CI:
0.01, 0.40] [56] and is therefore likely to reveal smaller treatment effects
compared to TAU or waiting list if used as a control group [50].

In the TEC-A trial and the trials used in the secondary analy-
ses either waiting list control (waiting time 8 weeks to 3 months) or
psychoeducation were used, both with no restriction to primary care
use. Psychoeducation was used in TEC-A and PREV-DEP I where it
was deemed unethical to let individuals with subthreshold depres-
sion wait for at least 6 months without any support. Psychoeducation
in TEC-A encompassed a one-time e-mailed pdf by the study team
that contained information about stress, risk factors for psychological
disorders, information about depression (symptoms) and definitions
of prevention, treatment and relapse prevention and how to find a
therapy place or self-help offers. More concretely, this meant a link to
an online available audiobook on stress management at work [59], a
link to the search website for (in-person) prevention courses funded
by general healthcare (ZPP, see section 9.3.1) and some tips to regu-
late stress in everyday life (e.g. learning relaxation techniques, taking
breaks). In PREV-DEP I, psychoeducation was delivered on the same
platform as the intervention GET.ON Mood Enhancer, and informed
participants about depression symptoms, evidence-based treatments
and potential help services. Not restricting TAU and additionally pro-
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viding information on how to receive further help might be especially
important for trials such as TEC-A, where no limit on depressive
severity at baseline was posed. If the premise of studies using DMHIs
for depression prevention is at least partly to overcome barriers to
care and underrecognition and undertreatment in routine care (see
section 9.3.1 for a discussion of current options and limitations in
routine care prevention), comparison against TAU alone seems almost
cynical and should be discussed in the interpretation as comparing to
no treatment.

To the best of my knowledge, no study exists that investigated
the effect of providing additional information about routine care offers
to TAU which might increase uptake of these interventions. Similarly,
not much is known on how giving information on (mostly in-person)
interventions is perceived by individuals signing up for DMHIs and if
these might have demotivating effects. This however underlines the
need to define and monitor TAU more closely in clinical trials [48,
52, 55, 49]. While I reported on TAU use in Articles 2 & 3, given that
potentially both groups could receive some motivation to use (further)
routine care services, the effect of providing this information as a
control condition could not clearly be established.

When investigating mechanisms of treatment effects, different
considerations should be made when choosing a control condition.
Where common factors such as outcome expectancy or working al-
liance are of interest, a psychological placebo would be highly war-
ranted and might be more ethically appropriate in prevention inter-
vention than in treatment due to an overall lower risk [52]. If specific
components (e.g. behavioral activation, worrying or sleep hygiene)
should be tested, especially highly modular web-based intervention
allow to compare different components or sequences thereof to each
other in a factorial design without an inactive control group [60, 61,
62]. Alternatively, a stepped-up intervention with varying “doses” of
the intervention could be an alternative.

9.2.4 Considering digital health literacy

In hindsight, a shortcoming in all studies is the lack of any measure-
ment of health or technology related literacy relevant to the preven-
tive context. Van Kessel et al. [63] summarize health literacy as the
skills to gain, understand, and use health-related information to make
informed health decisions and digital literacy as the cognitive and
technological skills to gain, evaluate, and communicate information
from digital sources. The authors enhance these to the concept of
digital health literacy to further encompass the ability to appraise the
trustworthiness of remotely received and shared health information,
and to transfer digital information into different settings.
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Fostering (digital) health literacy as part of universal prevention
might help increase mental health literacy and decrease stigma around
mental health problems which might have a trickle-down effect on
further prevention and treatment. Raising awareness for risk factors
associated with mental health problems in at-risk groups could in-
crease uptake in selective prevention offers and enable individuals to
act earlier on first signs of the disorder could bringing them to use
indicated prevention offers or seek treatment earlier [37]. This claim is
however difficult to test under real world conditions.

As Koh et al. [64] discuss, it is not enough to offer a digital
health intervention for health promotion or in that fact prevention, but
it is equally important to close the digital divide in technology access,
enable individuals to use technologies and create a supportive and
trustworthy environment for their use. At the moment, both digital
and health literacy vary highly across countries and cultural groups
with low literacy levels correlating with older age, lower education,
lower socioeconomic status and poorer health [65, 66, 67]. Additionally,
males might have slightly lower scores for health literacy [68]. Different
levels of health and/or digital literacy might affect an individual’s
ability to make an informed choice when using a DMHI in routine
care or taking part in treatment studies and should be considered in
future study planning and conduct.

Given their potential influence on health related behavior, consis-
tently assessing (digital) health literacy in the studies discussed in this
dissertation could have shed some more light on uptake of DMHIs or
would have helped to critically discuss the consequences of including
mostly female, highly educated individuals from high-income coun-
tries in RCTs, especially in the studies on web-based interventions in
employees (Article 6).

Especially with regard to farmer’s mental health, researchers
and practitioners alike should be careful in blindly adapting the stance
that farmers have especially low health literacy based on international
studies from other continents [69, 70, 71], which usually is not com-
pared to health literacy in other occupations or the general population.
This just might add to a stereotypical view of a very heterogeneous
occupational group that already suffers from perceived bad image and
lower status in society (Article 3). Instead, measuring these variables
would enable more informed choices in intervention design and com-
munication. For the ongoing implementation it would be interesting
to know whether health or digital literacy influences the uptake of
the different interventions offered. For example technical difficulties
were barely mentioned in the interview study with telephone coach-
ing participants (Article 4), but were perceived as a relevant barrier
in the interviews on online interventions in the same occupational
group [72, 73] which might affect uptake in routine care, where both
interventions are offered in parallel [46].
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In the study evaluating outcome expectancy (Article 5) as a
predictor of depression treatment outcomes, (digital) health literacy
would have been an interesting construct in addition to expectancy.
Having higher digital health literacy might lead to more realistic or
positive outcome expectancy in studies of web-based interventions.
For example, in a study by Wilhelm & Euteneuer [74], health liter-
acy moderated the reported outcome expectancy in patients with
occasional headaches when evaluating one of two different treatment
options (conventional vs. homeopathic) for headaches in vignettes
[74]. It might also have allowed for an discussion on how informed
participants might have been when making their choice to participate
in the study and how they evaluate the different groups (web-based
intervention vs. web psychoeducation) in PREV-DEP I, which could
have brought interesting insights for future study designs. In Article 6

presumably high health literacy might have played a role in picking up
an web-based sleep intervention with comorbid stress and depressive
problems.

9.3 implications for practice

9.3.1 Implementation never ends

Slow implementation in routine care and low uptake of DMHI was
one of the challenges addressed in the introduction and it remains a
challenge to date. The interventions examined in the different stud-
ies in this work — namely the personalized telephone coaching by
IVPNetworks and the two GET.ON web-based interventions Recovery
and Mood Enhancer — are all available in routine care at the moment,
however in three different ways.

The telephone coaching by IVPNetworks is routinely available
for individuals insured with the SVLFG, who finances the service for
their clients and similar agreements seem to be in place with other
health care insurers according to the company’s website [75]. Similarly,
GET.ON Mood Enhancer is available as a preventive self-pay service
which is covered by some cooperating health insurance providers
[76]. GET.ON Recovery on the other hand has become a certified DiGA
(“Digitale Gesundheitsanwendung”, Engl. Digital Health Application)
[77]. DiGas must adhere to strict federal regulations (e.g. concerning
data security, efficacy proof when compared to a control group) con-
trolled by the German Federal Agency for Drugs and Medical Devices
(BfArM) [78, 79]. They are considered a medical product and can be
prescribed by all doctors and psychotherapists based on a current
diagnosis [78, 79]. In this case they are covered by all statutory health
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care insurances in Germany but they are explicitly not meant to be
preventive interventions [79].1

None of the aforementioned interventions are registered with
the centralized prevention course registry (German: Zentrale Prüf-
stelle Prävention, ZPP) [80], which inspects all courses or intervention
concepts for preventive interventions which are then subsidized or
fully covered by all health care insurances in Germany [18]. However,
the course registry has to be considered more universal than indicated
prevention and explicitly focuses on promoting movement, healthy
diet, stress- and resource management and drug use and not directly
on specific psychological disorders.

How far general “availability in routine care” can be used to
describe “successful implementation” is difficult. According to the
RE-AIM model [81], which postulates the five stages for implemen-
tation research of reach, efficacy, adaptation, implementation and
maintenance, the “maintenance” dimension suggests that new health
promoting interventions need to be actively cared for even after initial
implementation. While an initial 6+ months period after study-funding
is suggested for evaluating maintenance, there is not really one de-
fined criterion or time point when an intervention can be considered
“implemented” once and for all (and it is questionable if that should
be the goal for all implementation efforts). However, availability in a
prevention context still largely depends on a person’s specific health
care insurance and their individual contracts with providers of DMHIs
or the ability and motivation to use self-pay services. This limits gen-
eralizability of information available on DMHIs and makes it very
complex for service providers or general practitioners to recommend
or refer help seeking individuals to DMHIs. Access to these preventive
DMHIs is not yet as low-threshold as envisioned by experts in the field
or observed in other countries [82, 83, 84, 62, 85]. Thus, it would still
be far-fetched to consider DMHIs as part of routine care in Germany.

Participants in the individual studies included in this disserta-
tion were largely recruited via active outreach by health care insur-
ances or employers and retention was monitored. For example, in
the telephone coaching RCT, over 90% of participants in the initial
screening reported that an individual invitation letter drew them to
seek more information about the study and the telephone coaching
(prior to implementation) [86] and only a handful reported counselling
from insurer or the members magazine as information source.

In routine care on the other hand, individuals usually need to
actively seek out information on preventive interventions or DiGas
[87] on their own initiative and much less is known about uptake of
the interventions. The results expected from the “With us in balance”
implementation study [46] will allow some comparison between the

1 This is however only a momentary snapshot at time of writing this dissertation and
might change quickly given the rapidly developing market for DMHIs.
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actively recruited effectiveness study and routine care distribution
in terms of which individuals are reached for a study or a routine
care preventive offer and which ways of informing individuals can
effectively be used in routine care. More information like retention
rate and cost of recruiting in both settings should be made available
to researchers conducting evaluation and implementation research.

For the development of further implementation of DMHIs in
routine care it can be considered a good signal that both the new
guideline for prevention [18] as well as the newest treatment guide-
lines for depression in Germany [17] promote and recommend digital
and low-intensity psychological interventions. It remains, however,
unclear who is supposed to delivered these interventions or guide
individuals towards using them, given that health care resources are
already limited [88]. The requirements for a ZPP certification in the
field of stress- and resource management (at least pre-registered, one
group open-label study including three measurements of perceived
stress or resilience and the presumed mechanism of change; avail-
ability of highly qualified staff for user contact within 48h [18]) are
beyond the scope of what individual trainers or coaches can develop
and maintain. These regulations seem to be easier to fulfill by al-
ready commercialized interventions, but companies might be more
interested in being registered as a medical product in Germany than
in prevention because it could be more economical due to greater
uptake in treatment and better reimbursement options. Streamlining
processes for DiGa and ZPP certification by for example sharing crite-
ria for mild symptom levels or accepting the same efficacy proofs if
analyzed across different symptom levels [89, Article 6] might make
the certification in prevention more attractive.

Additionally, important stakeholders, such as health care insur-
ers, practitioners and policy makers are still skeptical of the potential
of DMHIs but are generally more open for an application in preven-
tive use, for mild cases or in blended formats [90, 62]. More initial
training and on-job training for healthcare workers across disciplines,
easier accessibility and reimbursement of activities related to DMHIs,
have been identified as important next steps for a wide-spread use of
DMHIs [91, 62, 92].

Further, a central and trusted information source about DMHIs is
necessary to easily inform potential users as well as healthcare workers
about the options of different DMHIs and support informed decision
making. This should include information about the effectiveness of
DMHIs but also on quality criteria to help make an informed decision
on their uses for example in form of quality badges or rating scales [93,
94, 95]. This could also help to distinguish evidence-based and scientif-
ically evaluated DMHIs as the ones discussed in this dissertation from
more readily available programs available over the app-stores which
might be less evidence-based but available to users on the spot [94, 96].
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Research should pay attention to how different offers are advertised
and perceived by help-seeking individuals. Potential dangers may
arise from rivaling non-evidence-based and unregulated interventions
when these are the more easily accessible ones but might not fulfill the
individual needs and reduce trust, readiness or outcome expectancy
for DMHIs in general.

9.3.2 The role of coaching interventions

The situation of digital interventions in the German health care system
described in the last section is especially critical for telephone coaching
interventions. Currently, no form of in-person or remote one on one
coaching is, generally speaking, covered by health care insurances
in Germany (besides exclusive contracts) and it is not applicable for
consideration as a DMHIs under regulations of the ZPP or as a DiGa.

However, the results from the RCT and the qualitative inter-
views indicate that telephone coaching can be a valuable contribution
to the preventive landscape in reducing depression burden in a popu-
lation with mostly subthreshold depression. The telephone coaching
in this dissertation combined a high degree of personalization and
synchronous human contact with most of the convenience and per-
ceived anonymity of web-based interventions. This raises the question
where telephone coaching (not only the one intervention evaluated
in this dissertation but in more general terms or even using different
media for example video calls) could be envisioned in the German
health care system as a preventive intervention for depression and
what its unique contribution could be.

In an approach to distinguish coaching activities from psycho-
logical counselling and therapy, Grant and Green [97] tried to opera-
tionalize the populations for coaching vs. clinical practice based on the
psychopathology in the general population with coaching covering
the large part of non-clinical cases (Figure 1)2.

Using this graph as an example, a (telephone) coaching aiming
at the upper end of the non-clinical spectrum (highlighted in blue) is
likely to represent an indicated prevention approach for individuals
with elevated depressive symptoms. One could argue, even without
more information about the cost of such interventions, that a one-
on-one coaching in the lower (right) part of the graph, which would
represent universal prevention, is unlikely to be (cost-)effective. How-
ever, in the realm of indicated prevention coaching might be in a

2 In some contexts coaching and counselling might be used interchangeably while
counselling (psychologist) can also imply specific post-graduate training in English
speaking countries [98, 99]. “Counselling” or in German “psychologische Beratung”,
is similarly to “Coaching”, not a regulated occupation in Germany and is thus
not considered to deliver treatment yet. Therefore, in this hypothetical use case
I will consider them interchangeable. For a detailed discussion of differences in
qualifications and implications for practice see Bachkirova & Baker [100].
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Figure 1: Theoretical distribution of psychopathology in the general popula-
tion as presented by Grant and Green (2018) [97]

Note. Reprint kindly permitted by John Wiley & Sons – Books. (see Ap-
pendix A). Color-highlights added. Scale label at lower end adapted to better
represent original meaning.

unique position to not only reduce depression burden in this popu-
lation but also pay special attention to individuals who might be on
the threshold for need of more clinical care (highlighted in grey in
Figure 1). This is of extra importance given that indicated prevention
as mentioned before [5], but also coaching as an intervention in it-
self [101], attracts individuals with a clinical level of mental health
symptoms. The latter might be because “coaching” in comparison
to “therapy” might be more socially acceptable [101], which in itself
could be discussed as an indirect approach as well.

Following the idea of a stepped-care-approach, a coach in a one-
on-one setting could continuously adapt the intensity of intervention
according to assessed needs and could facilitate transfer into treatment
(e.g. help participants find therapy place and use the waiting time
to work on behavioral activation), thus addressing the fact that a
significant part of individuals attracted to preventive offers/coaching
might already present clinically relevant depression symptoms. In
addition, this kind of intervention might be easily adaptable to act as
after-care and relapse prevention or improve mental health other than
depression.

In reality, even though the possibility to referral (e.g. to socio-
economic counselling or change to on-site services) was already given
as part of the telephone coaching program evaluated in the disser-
tation and has since then been under constant development within
the model project “With us in balance” and its implementation, to
date not enough data is available to clearly evaluate the feasibility
nor effectiveness of such an approach. Building such professional
networks and integrating different parts of the healthcare system and
psychosocial services remains challenging [102].
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Further, if such a coaching explicitly aims to operate in the
vague border area of indicated prevention and early treatment, coaches
would need to identify and support individuals with care needs be-
yond a preventive scope, which needs to be reflected in coach qualifi-
cation and treatment guidelines [100]. In that case coaches need to be
qualified to assess these needs correctly (i.e. have diagnostic knowl-
edge or access to a diagnostic service) and guidelines need to define
what happens in case of enhanced needs and how coaches could refer
to specialized clinical care. Therefore, such an intervention would be in
need of new health care-policies as well as re-imbursement regulations
[103].

The dilemma with (telephone) coaching at this point is the over-
all lack and diffusion of definition, qualification and evidence- base.
Coaching, since its beginning rise in popularity with the turn of the
last century, has had a problem with defining and distinguishing
itself from counselling/therapy and (as a consequence) to synthe-
size evidence for it [104]. As Smoktunowicz et al. [105] point out,
“CBT” — even though it is also an umbrella term for a wide range
of techniques — has become a widely accepted term to describe a
certain kind of therapeutically process, theoretic foundation and as-
sumed evidence. While this kind of simplification might create its own
problems, nothing similar to such an agreed on approach exists in the
realm of “coaching”, underlining the inconsistencies within the field
and the lack of professional organization [104, 106]. While research
on coaching increased and developed [107], especially in the field of
executive coaching with a recent meta-analysis summarizing 37 RCTs
[108], less development can be observed in the field of mental health
[109]. As coaching is most often focused around patient-centered goals
[109, 97], one possible beginning could be to closer analyse what kind
of goals are routinely set in preventive coaching, with which psycho-
logical methods these are addressed and which might be directly (e.g.
improving self-worth) or indirectly (e.g. resolving work conflicts) be
related to depression.

These definition problems make it hard to argue for a dedicated
space for telephone coaching in the German health care system at
the moment – regardless of all the potential benefits. It is neverthe-
less almost astonishing that the question has to be raised which role
telephone coaching can play in a health care system, when one of
the largest systematically implemented services for improving men-
tal health care worldwide has telephone interventions as one of its
core elements: the Improving Access to Psychological Therapy (IAPT)
program in the United Kingdom.

The IAPT program was introduced in the United Kingdom in
2008 with the aim of increasing access to evidence-based psychologi-
cal therapies for individuals with common mental health problems,
such as depression and anxiety. The main premises of the IATP are a
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stepped care approach, highly standardized evidence-based treatments
and routine outcome monitoring [110]. The steps include primary care
by the general practitioner (step 1), referral to guided CBT self-help for
depression and anxiety (step 2) and high-intensity psychological ther-
apies including formal CBT, interpersonal therapy and eye movement
desensitization and reprocessing (step 3).

Telephone support is primarily used in assessment and in step-2
intervention and consists of short-term, low-cost and low-intensity
CBT with a focus on psychoeducation. Alternatives in this stage in-
clude computerized CBT, group CBT, face to face delivery or combina-
tions thereof [110]. No differences between face-to-face and telephone
delivery could be observed in terms of effectiveness in this step [111].
Research explicitly focusing on the effectiveness of the telephone sup-
port in reducing depression is missing. If these step-2 interventions
do not yield improvement, patients are stepped-up to high-intensity
therapy. The health care professionals delivering step-2 services do
not necessarily need a university degree, but they need to obtain spe-
cialized training as a Psychological Wellbeing Practitioner (PWP), which
is a certified and regulated occupation [112].

After practicing this model for over 10 years in routine care, the
IAPT service is estimated to receive around 1.25 million referrals per
year and the concept has been adapted by other countries, including
France, Australia and Canada [110, 113]. In a recent meta-analysis
synthesizing evidence of 10 years’ worth of research the effectiveness
of the IAPT service as a whole is estimated at dwithin = 0.87 [95%–CI:
0.78, 0.96] for depression measured with the PHQ-9 [110].

The IAPT service is not without criticism. According to Scott
[114, 113] a major critique point is that independent research on
the IAPT is missing. Further critique points entail, that the IAPT’s
own research fails to prove the IAPT’s added value in comparison
to treatment before the service was introduced, that there is a lack
in formal diagnoses, that the evaluation of extremely heterogeneous
samples hinders comparison and that there is a general shortcoming
to address service drop-outs and treatment fidelity.

Obviously, the IAPT telephone support program in step-2 differs
from the telephone coaching under investigation in Articles 1 – 3

in several aspects, including a dedicated focus on mild-moderate
clinical cases of depression and anxiety, so that it is not a preventive
intervention. Furthermore, IAPT is focused on standardized CBT with
a relatively short timeframe of six times 30 minutes to begin with
and has been criticized for being too rigorous in its protocol [115].
However, this example shows that telephone interventions can be
implemented on a large scale and fulfill a dedicated function within a
health care system.

Thus the “problem” with finding a place for telephone coaching
in the German within the health care system has less to do with the
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telephone as the digital medium by which it is delivered, but with
the practice of coaching itself. Evidence from psychotherapy research
has promising results from meta-analysis [116] of showing telephone
delivered psychotherapy being non-inferior to face-to-face delivery
and single studies (partly derived from the IAPT service) suggesting
similar working alliance compared to face-to-face [117, 118] and poten-
tially higher adherence [116, 119, 120]. Similar comparisons could be
drawn from psychotherapy research on videoconferencing [121, 122].
Thus, if coaching, in a well-defined, organized and widely available
form, could prove its (cost-)effectiveness in depression prevention,
the choice of medium for delivery is unlikely to pose a big threat
to its success in health care but rather shows potential to enhance it
due to its accessibility. To realize such an integration into the health
care system, it would need serious collaboration efforts from coaching
practitioners, their federations, researchers, policy makers and health
care system representatives, but then it has the potential to improve
access to mental health care for some of the individuals most in need
of professional help.

9.3.3 Considering different approaches to depression prevention

With increasing availability in routine care, the question of which
intervention suits which individual best, becomes more and more
urgent. How preventive options are presented to potential users and
which formats would fit best for the given use can be important
aspects when considering improving uptake and use of DMHIs. With
the explored intervention in this dissertation we can try to filling this
statement with recommendations.

9.3.3.1 Addressing mental health

As seen in the intervention discussed in this dissertation, the degree
to which depression is directly addressed varied from the PREV-DEP
trials, which were openly framed as depression prevention interven-
tions to the sleep interventions which were not promoted with relation
to depression at all. When recruiting study participants for TEC-A,
more invited individuals initially responded (i.e. clicked on a link
for more information) when the invitation letter was framed with a
health promotion focus using terms like “enhancing quality of life and
well-being” instead of preventive focus with terms such as “prevent-
ing depression” [86]. This could suggest that wording and framing
can play an important role when trying to enhance help-seeking and
uptake of mental health intervention and would be inline with an
indirect preventive approach.

On the other hand, Kruzan et al. [123] interviewed young adults
with mild-moderate symptoms of depression who used an online
available screening tool for depression and describe that a common
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reason to look for information online was that they perceived elevated
depression symptoms that deviated from the personal norm and that
they sought validation from using the screening. The authors identify
the moment of looking for information and taking a screening as
an important step in an individual’s mental health journey, where
support might be especially beneficial for uptake of further treatment.
In the case that individuals already suspect a specific mental health
problem, not adequately naming or labeling it might be perceived
negatively or demotivating and hinder them from seeking further
help.

For clinical practice that raises the question when to use an
indirect approach and when to openly talk about depression from
the beginning. When looking for help online, individuals are most
likely to already use wording related to the problem that they are most
concerned about at that moment in their search terms. Therefore, it
might be helpful to highlight different problems (e.g. sleep, worrying,
stress, mood) to increase the fit of perceived needs to information
and intervention offered to facilitate uptake. It would nevertheless be
important to clearly communicate indications and contraindications
for any suggested intervention in detail, taking into account different
health literacy levels.

Another approach could be screening for common mental health
problems, either as a (dynamic) questionnaire as mentioned before,
in form of a conversational agents online or at the beginning of a
consultation at a general practitioners office. Such a screening could
potentially also consider the problem that motivates current help
seeking (e.g. worrying or sleep vs. assumed depression diagnosis),
treatment preferences (self-help vs. human support) and preferred
modality (in-person vs. remote) next to measuring symptoms. Recom-
mendations could then target the most relevant problem with a short
explanation on which answers the recommendation is based.

Even though treatment recommendations in early stages of help-
seeking might profit from focusing on the problem reported to be most
urgent by an individual, individuals should not be left in the dark
about symptoms of mental health problems or downplaying those.
Withholding health information or information about intervention
option in favor of a more socially acceptable framing or consideration
of financial aspects could be seen as deceptive and unethical [124],
violate the principles of informed consent and shared decision making
in health care, and might influence the further process of help-seeking
and intervention uptake [125, 115]. In fact, qualitative studies inves-
tigating whether individuals would like to know their personal risk
for developing a depression suggest that individuals would like to
be informed about their risk factors which might have motivating
qualities to take actions to improve mental health [126, 127]. Receiving
information about viable next steps instead of just being informed
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about the status quo was perceived as crucial in both screening and
risk-assessment [123, 126].

These ethical aspects might be especially important in personal
conversations between a help-seeking individual and a health care
professional (e.g. coach or general practitioner) or counselling agent
(e.g. health care insurance service center). For example, the employees
working in the telephone service at the SVLFG are not health care
professionals nor employ a screening instrument and have to work
with the information disclosed by the caller to inform them about
available treatment options in their health insurance plan and moti-
vate uptake of a service. Sometimes these calls can be the first time
individuals disclose their problems to another person and this can be
crucial for the further process. Obviously, at that point no diagnosis
takes place and recommendation for interventions have to be made
on the problems described and possibly asking about the assumed
reasons for the problems or preferences. For example, an individual
describing problems with worrying and falling at sleep at night, could
be recommended to start an online training for sleep problems, but
should be informed that this can also help with low mood and depres-
sive symptoms without the need to discuss these any further. On the
other hand, a caller already suggesting that they experience signs of
depression could be recommended an online training for depression
or a telephone coaching based on their preference of professional
guidance and medium. Considering the results from Article 4, this rec-
ommendation could easily be personalized by asking about additional
sleep problems which could be treated combined with a web-based
intervention for insomnia. In addition, in a situation where only a
limited number of preventive services can be offered, a web-based
sleep intervention can be a good choice given the potential to reduce
multiple complaints3.

Professionals in the position of recommending and facilitating
uptake should be aware of the importance of this step and their role. In
a one-on one-consultation on different treatment options, experiences
from the IAPT service show that the PWP responsible for assessment
and recommendation of further treatment had a substantial effect on
further treatment uptake [129]. Additionally, as pointed out by Irvine
et al. [125], the way different options are presented (i.e. single choice
vs. choice from a selection either parallel or after each other after one
option has been rejected) can influence how offers are perceived and
reacted to. However, professionals could also quickly find themselves

3 This actually is a current development in the realm of the SVLFG preventive offers.
Persons employed at a farm (and which are not the entrepreneur, their spouse or a
family member and considered under TEC-A or ImplementIt) do not have access
to all interventions in the model project “With us in balance” due to underlying
insurance regulations. They only have access to a limited offer of preventive on-site
interventions and the web-based intervention GET.ON Recovery in a version adapted
to the farming population [128].
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struggling to balance the available resources, individual preferences
and expected effectiveness [125, 115]. This highlights the need for
further research in how to best allocate available resources (see further
discussion in section 9.3.3.2).

9.3.3.2 Offering different media

Besides addressing different problems that are more or less obviously
related to depression, the modality of the different interventions that
could address these problems could be crucial for actual use and
adherence. The interviews in Article 4 highlighted the importance of
the telephone conduct for actually use of a mental health service in
the farming community. Therefore, choosing and recommending a
delivery medium is already an important step in overcoming structural
and attitudinal barriers and in personalizing a preventive offer and
enhancing potential uptake and use.

In case where mostly structural barriers (e.g. long distance to
next offer, reduced mobility) are the main barrier hinder conventional
help-seeking but there is a general wish for personal contact or even
peer contact, synchronous offers such a telephone or video coaching
or virtual group offers might be most appropriate. This might also be
the case when problems are not yet well defined and the synchronous
dialogue can facilitate problem definition. Increasing convenience of
participation by offering remote but very personal intervention might
be especially important for preventive services (and studies thereof4),
where the level of distress or intrinsic motivation for intervention
uptake might be lower than for treatment.

When attitudinal barriers are more relevant, highlighting the
anonymity, flexibility and self-help character of web-based interven-
tion could be more promising. These aspects are most likely to be true
when the intervention is directly accessible from home without con-
sultation of any kind, however, human support might still be crucial
in order to support uptake and completion of these interventions.

At the moment, little is known about comparative effects of dif-
ferent technological solutions for the same mental health problems or
preventive goals to make an informed recommendation. Two aspects
that might be important to consider are the amount of guidance to
support adherence and the knowledge on available DMHI formats.
Human support has been shown to increase adherence to DMHIs
[130, 131] as well as efficacy [132, 131]. For web-based interventions,
a study based on a large routine care data set from an Australian

4 Anecdotal side note: Even though rarely used in everyday university contexts, offering
the option to send back the informed consent for study participation via fax for
the study enrolling farmers was a very well used and extremely important way
to facilitate enrollment procedure. This highlights the need to consider different
media options — even antiquated ones — to facilitate uptake and use for different
populations.
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online clinic [133] showed that higher baseline severity, younger age,
less education, and being single were negatively associated with up-
take, completion and effectiveness of a transdiagnostic intervention
targeting depression and anxiety after a first assessment. In a Ger-
man sample with mild-moderate depressive symptoms [134], age was
similarly predictive of adherence to a web-based intervention. The
effect of baseline severity on adherence was mostly resolved by severer
cases receiving guidance. More research like this is needed in order
to inform allocation of resources in prevention for example for closer
monitoring, more guidance or stepping-up approaches.

If participants report having tried self-help methods in the past
but have struggled sticking to their intended goals, an intervention
with more human support (either as a synchronous intervention
or with different level of asynchronous guidance) should be recom-
mended. The problem of not wanting to ask for help but rather be able
to solve ones’ problems independently, might not only be relevant for
initial uptake of an intervention but also for adjusting the amount of
support within an intervention and adhering to it. At the moment, the
result on whether regularly scheduled support or on-demand-support
in web-based intervention influence adherence and/or efficacy of in-
terventions differently is still inconclusive [60, 135, 136] and should be
discussed with regard to underlying mechanisms [130].

When relying on individuals’ preferences for a delivery medium,
this might also be influenced by the available knowledge about dif-
ferent DMHIs and thus their digital health literacy. Acceptability of
DMHIs is often associated with previous use and experience of such
a service, indicating a lack of knowledge upfront [137, 138, 139, 140].
This can hinder outcome expectancy and therefore diminish interven-
tion uptake or its efficacy as discussed in Article 5. While a telephone
coaching might be easy to envision (especially when already in a tele-
phone call with a health insurance worker), a web-based intervention
might not directly be known or imaginable. Delivering information
about DMHIs or offering them should take into account digital health
literacy and could profit from more explanations, comparison to better
known technology (e.g. chat-functions, online learning platforms) or
brief demonstrations and test-phases. Overviews of features of dif-
ferent delivery methods, as exampled in Figure 2, might help guide
recommendations in practice.

Offering different media is also a way to support health eq-
uity – especially if different low- and high-tech offers are made [141].
Even in generally high-income countries, not every individual has the
same technological prerequisites such as the (highspeed) bandwidth
to video call or follow psychoeducational videos but rather has to
rely on toll-free calls or more static psychoeducational web-pages. The
recent COVID-19 pandemic has dramatically shown that technology
inequity is often faced by groups already facing other sorts of inequity,
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Figure 2: Overview of features associated with different media to deliver
psychological interventions for depression prevention

Note. *aspects in brackets not applicable to video-conferencing

for example in health or education [142, 143, 144]. Researchers, practi-
tioners and health care providers alike need to be aware of the danger
for further inequity when promoting further digitalization of mental
health care.

9.3.3.3 Planning ahead

The interventions discussed in this dissertation can be all considered
“conventional, but digital” following the taxonomy by de Witte et
al. [145], meaning that the principal methods of the interventions
(e.g. CBT, rules for sleep hygiene, goal-setting) are well-stablished
in in-person care but delivered via a different synchronous medium
or are presented in a stand-alone web-based program. None of the
discussed interventions employed any kind of uniquely therapeutic
component, e.g. with using information from smartphone sensors or
digital prompts in everyday life (Figure 2).

While the delivery of the interventions like the DMHIs discussed
in this dissertation can overcome structural and attitudinal barriers
as discussed above and might create valuable opportunities to study
mechanisms in those “conventional” DMHIs, so-called “emerging
technologies” like sensors [146, 147], digital phenotyping [148, 149]
and artificial intelligence [150, 151] might open the door for completely
new diagnostic and therapeutic approaches. This is a very promising
notion, given that not everyone engaging with conventional DMHIs
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(or with psychotherapy for that matter) is likely to profit from it [152],
which makes fundamentally different approaches employing unique
technological options highly warranted.

The current challenges faced by DMHIs should serve as a cau-
tionary tale to the next generation of DMHIs. It is highly important to
foster a positive attitude and build trust towards DMHIs in routine
care now, to learn about the individuals using and profiting from
them and share what can be learned from implementing these more
conventional interventions to inform and support the implementation
of next generation technologies.

9.4 future research

In this last chapter, I want to address some questions that are not yet
answered completely or that occurred during my research for this
dissertation. These questions could guide the future research in the
field of digital depression prevention.

9.4.1 How much personalization do we need in DMHIs?

In the course of this dissertation, the idea of adapting interventions to
best fit an individual’s situation has been a core aspect and was often
named “personalization”. While traditionally the idea of personalized
medicine (see section 1.2) entails the choice of treatment being based on
an individual’s risk profile, Article 6 showed that identifying such risk
profiles is not that easy. Articles 2 & 3 highlighted how results from so
called personalized telephone coaching are difficult to generalize given
their high adaptation to the individual’s situation in terms of coaching
aim and integration into everyday life. Finally, in Article 4 participants
of the telephone coaching described exactly that adaptation to their
private and professional situation was a very personal approach.

In this regard, summarizing all kinds of digital interventions
under one term of DMHIs really blurs the differences in the options
provided. A one-on-one telephone coaching is usually a synchronous
interaction with possibility for immediate feedback. In such an ap-
proach one might distinguish more between standardized or manu-
alized coaching procedures vs. a free flowing coaching conversation
[97, 109]. In web-based programs, personalization could mean that
specific modules are pre-selected or that individuals can choose be-
tween different pre-programmed content. It could also relate to the
human support given and if the support contains additional therapeu-
tic action and has the aim to help adapt the intervention content to the
individual’s situation or is again more standardized feedback focusing
on adherence of the individual and motivating further interaction with
the web-based-intervention.



306 discussion

Thus, that term already included a wide range of meanings and
different goals. For psychotherapy research (face-to-face and online), a
recent meta-analysis summarized that most personalization happens
upfront, before intervention start [153] and is more effective both in
cases of treatment matching (i.e. interventions matched to subgroups
based on hypothesized interactions) and individual tailoring (i.e. based
on clinical profile and idiosyncratic case conceptualisations) compared
to standardized care. The influence of involvig participants’ views in
the tailoring seems less studied but might be important to consider
in the realm of DMHIs. The following section aims to distinguish the
different adaptation option in preventive DMHIs and to create new
ideas how to further investigate their effectiveness.

Therfore, I will borrow the terminology used in information and
marketing science [154] in the next part. Therefore, I will use tailoring
as the broadest term to describe the general effort to optimize the fit
of an intervention to an individual’s personal situation, needs and
preferences, including but not limited to personal risk factors. The
term personalization will be used to describe adaptations made on a
systems level (e.g. adaptations made by clinicians or the intervention)
which usually refers to the approach of personalized medicine and
the adaptation to individual risk factors. Customization is then used to
describe adaptations made by the individual user or client for example
by (de-)selection of an optional model or feedback on the content.
Lastly, I will discuss the term individualization as a way to describe
synchronous interventions entailing parts of both, personalization and
customization.

In all cases, the goal of these tailoring approaches should be
critically considered in light of the resources needed for the tailor-
ing. Effectiveness might most likely be improved by better targeting
individuals according to their risk-profiles and symptoms (personal-
ization). On the other hand, aspects such as satisfaction and adherence
might profit from enhancing the individuals’ influence on treatment
decisions and intervention design (customization).

9.4.1.1 Personalization in DMHIs

In the realm of psychiatry and DMHIs, the question of which set of
characteristics best predicts ideal treatment outcome is still inconclu-
sive [155, 156, 157] but might be especially relevant for preventive
interventions in order to enhance their impact on depression burden
[158].

With Article 6 I tried to support the effort to determine which
participants might profit most from an indirect prevention and treat-
ment approach across a wide range of potential characteristics. How-
ever, only depressive symptom severity at baseline predicted outcomes
which were overall similar to what could be expected in the different
symptom range of depression. While that proved the concept of using
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web-based interventions for insomnia as an indirect approach for both
prevention and treatment for depression, no further targeting options
could be identified.

So far, only baseline symptom severity and age have been re-
peatedly identified as potential moderators in (online) psychological
interventions for depression [8, 6]. To further enhance precision in
intervention recommendation and therefore personalization, different
approaches need to be considered, for example including biological
risk factors [159] or individual symptoms or identified subtypes that
might have higher potential of profiting from specific treatment [157].
For example, Blanken et al. [160] found in a 6-year prospective network
analysis that from all sleep measurements only the item assessing diffi-
culties in initiating sleep was predictive of depression onset. Likewise,
Leerssen et al. [161] showed that CBT-I interventions targeting in-
somnia subtypes with heightened risk for depression (including but
not limited to difficulties in initiating sleep) prevent worsening of
depressive symptoms thorough a year.

Another approach would be to improve the prediction of de-
pression onset based on characteristics beyond the usual baseline
questionnaires. The WARN-D project by Fried et al. [162] for exam-
ple uses technology-based assessments to collect a wide range of
phenotype data and real time experience in addition to baseline char-
acteristics to build an early warning system for depression. However,
this project will initially reveal potential new predictors or combina-
tions thereof for potential MDD onset which then can help inform
new preventive interventions to best address the identified risk factors.
Improving prediction of the course of depression as well as improving
the targeted addressing of the risk factors and complaints remains the
main challenge for depression prevention in the next decade and is
the basis for further personalization.

9.4.1.2 Customization and individualization in DMHIs

The web-based interventions examined in this dissertation did not in-
volve any further adaptation to individuals’ needs after being selected
based on their sleep, stress or depression test scores. This is however
generally possible in web-based interventions, and a recent study from
Andersson et al. [60] showed that if treatment components at treatment
start were selected by participants (customization) instead of clinicians
(personalization), small but significant effects on treatment outcomes
were observed in favor of the customized treatment. This is a hint that
participant involvement in the intervention can be an important factor
to perceive interventions as fitting and to enhance the effectiveness.

Interventions that rely on a high degree of interaction between
user and service provider such as the telephone coaching might
present an mixture of both – personalization and customization. The
consideration of the individual’s background and the one-on-one
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setting is likely to be perceived as tailoring or personalization, and
coaches are likely to have a general procedure on how they address
different topics or identified risk factors. The central coaching practice
of mutual goal setting [97] on the other hand already suggests a high
degree of customization at the outset of the intervention. For example,
if a participant’s report included symptoms of anxiety in addition to
depressive symptoms, coach and participant could decide to focus
on these symptoms first or instead of depressive symptoms. Such an
adaptation was not possible in the web-based interventions focusing
on depression or sleep as the main target.

Further, given the synchronous interaction, participants can di-
rectly give feedback throughout the intervention (e.g. if certain ex-
ercises or parts of psychoeducation are already known or are not
perceived as fitting for an individual’s situation), ask for changes or
even adapt the goal throughout the intervention, which can be consid-
ered another way of customization. The delivery of such an interactive
intervention could best be described as individualized5, implying that
it is nearly impossible that two individuals will receive the same in-
tervention even if they work with the same coach. This interactive
adjustment might be the reason why the telephone coaching in Article
4 was perceived as very much tailored to the individual’s need in
all addressed aspects, while a lack of perceived fit was a complaint
with the web-based interventions for farmers [72]. This kind of adap-
tation could also be crucial in cases where individuals already have a
lot of prior treatment experience or recent experience with a similar
intervention and are less likely to profit from a repetition [16].

While the question of upfront personalization (or customiza-
tion) can be integrated in research designs relatively easily [153], for
example by specifying subgroup analyses or factorial designs, indi-
vidualized interventions are more difficult to evaluate. Wolever et al.
[109], after reviewing 284 health and wellness coaching-related studies,
conclude that evidence synthesis in the realm of coaching remains
difficult, due to unstandardized definitions and conduct in coaching
interventions. They also point out that a highly individualized process
does not necessarily hinder standardized evaluation. They name mo-
tivational interviewing as an example, which, besides its individual
process, has a high degree of standardization, allowing for compara-
bility and for the development of scales for outcomes, coach skills, and
coaching fidelity [109]. Similarly, in the field of depression prevention,
Bellon et al. [163, 164] established methods to monitor assessment of
risk factors and individualized prevention intervention in primary

5 In hindsight, the telephone coaching discussed in this dissertation would better be
named “individualized” given that the tailoring is more based on the participants’
living circumstances and acute stressors than on underlying risk factors. However, I
retained the wording of “personalized telephone coaching” as used in the original
articles to not add unnecessarly confusion in wording.
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care in Spain by using a pre-specified set of interventions available
and analyze general practitioners documentation about their use.

Future studies should compare coaching interventions with a
set of pre-selected goals and different degree of individualization. A
highly individualized intervention, such as the one in Articles 1 – 3,
could then be compared with a customized, modular coaching where
topics for each session are pre-planned together in a personal coaching
plan and a more standardized version with the same predefined ses-
sion topic for each participant targeting the same condition (similar to
the IAPT). Such an approach would however need to consider if such a
standardization and pre-defined goal would still be an option accepted
by coaches and seen as in line with their practice [97]. With an ade-
quate description of the methods used in all arms and documentation
of time needed from the coach to prepare an deliver the intervention,
such a study could help to describe the content of a highly individual-
ized coaching, the resources needed for individualization and show
the impact of it on potential outcomes. This would inform the nec-
essary qualifications for coaches and would help to create the much
needed evidence-based for coaching in a preventive/mental health
context (see section 9.3.2).

9.4.1.3 Stepped care as a special form of tailoring

Stepped care approaches can be seen as a special form of personaliza-
tion, given that clinicians can monitor and react to symptom change
during the treatment. Stepped care approaches try to optimize the use
of available resources (i.e. clinician time) by matching symptom sever-
ity to intervention intensity [165]. Stepped care approaches for the
treatment of mild to moderate depression have been shown favorable
when compared to TAU in two meta-analyses [166, 165]. However, het-
erogeneity in both studies was high so no general recommendations
can be made. Most notably, the included studies usually had switches
between delivery modes (e.g. unguided self-help to group face-to-face
intention).

One large-scale study by Mohr et al. [167] compared manual-
ized CBT via telephone with a digital stepped care model (1. step:
web-based CBT with intense guidance, 2. step manualized CBT via
telephone) in the treatment of MDD and found the two interventions
were non-inferior in their efficacy, both before first potential stepping-
up after 5 weeks [168] and after the 20 weeks of either telephone CBT
or stepped care [167]. While clinician time was halved in the stepped
care conditions and thus associated with lower cost and increased
scalability, satisfaction was lower in the stepped care arm without
affecting treatment completion[167].

In the preventive context, studies on stepped care interventions
are much more scarce and to the best of my knowledge do not include
DMHIs. One review on stepped care interventions in the prevention
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of depression revealed that preventive stepped care was mostly tar-
geted at the elderly and involved watchful-waiting, (bibliography)
self-help, CBT, and primary care. The review concluded that there is
no general evidence for the effectiveness in depression prevention for
stepped care interventions when compared to TAU [169]. However,
three of the four studies reviewed were placed in nursing homes and
clinics, suggesting that TAU might include relatively active treatment.
Therefore, there is an urgent need to investigate stepped care mod-
els in indicated preventive outside of nursing homes or clinics and
within digital interventions. Such a stepped care model could range
from self-help, over adherence focused guidance to therapeutic guid-
ance/blended care to a one-on-one psychological intervention over
telephone or video-conferencing (with the option to facilitate primary
care or special mental health care as needed as discussed in section
9.3.2). Additionally, opt-in option for different delivery or contact
modalities might be a way to further customize such an approach and
keep the balance between the possibility of anonymous use and ease
of getting more support if needed.

At the moment, a similar range of options is available as part
of the implementation project “With us in balance” for German farm-
ers where web-based interventions, telephone coaching and on-site
services can be offered for choice in a telephone counselling by the
SVLFG (see section 9.3.1). The process of how decisions are made un-
der these circumstances is, however, neither standardized nor studied.
Therefore, not enough is known about what individuals with elevated
symptoms perceive as the best fit to their symptoms, what preferences
for interventions exist, and how the decision is managed and sup-
ported by the health care insurance workers. Studying this process
with an approach similar to the one used by Irvine et al. in IAPT
[125] could inform how tailoring can take place in practice and could
inform resources management. Just starting with the least intense and
cost-effective intervention without taking into account the individual’s
situation would still follow the idea of “one size fits all” instead of a
tailored preventive approach.

9.4.2 What motivates individuals to start preventive DMHIs and what do
they expect?

Combining results from the interviews in Article 4 and the investiga-
tion of outcome expectancy in Article 5 both suggest that not every
individual starting an indicated prevention DMHIs has a very clear
idea of what kind of outcome they can expect from taking part. The
lack of concrete expectations with regard to improvement of psycho-
logical symptoms was also observed in a parallel study within the
larger project "With us in balance", interviewing farmers using a web-
based intervention for the prevention of depression [73]. Motivation
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and expectation remain two very important aspects for acceptance
and uptake of DMHIs [170] which are worth investigating further in
order to find ways to improve uptake.

As mentioned before, identifying personal goals and motiva-
tions for taking part in a preventive DMHIs can inform personalization
efforts as well as identify potential ways to address depression via in-
direct approaches. In an attempt to standardize motivation assessment,
Allert-van Dam et al. [23] created the Nijmegen Motivation List for
Prevention (NML-P) which has been shown to predict adherence in a
web-based depression intervention [171] but has mostly been used in
addiction research. Motivation in this assessment include the factors
"readiness for participation", "doubt concerning participation", "per-
ceived social support" and "burden" indicating a relation to constructs
such as acceptance and outcome expectancy. Further development and
testing of the questionnaire (e.g. in terms of construct validity) would
allow for a relatively easy way to assess this information at the start
of the intervention. For further tailoring it would also important to
be able to distinguish expectations in prevention of first onset and
relapse prevention for example by assessing prior experience.

Efforts to counter doubt and enhance positive expectations that
the available DMHIs can help achieving the personal goals can then
enhance uptake. Coming back to the unclear effects of outcome ex-
pectancy in Article 5, a clarification of expectation in the beginning of
an intervention might be important in order to have a positive effect
on intervention outcomes (see Shedden-Mora et al. [172] for a recent
conceptual approach and measurement). An expectation that cannot
be defined is less likely able to positively influence the outcome in
question. While Constantino et al. [173] give examples on how thera-
pists can explicitly address expectations in patients during face-to-face
psychotherapy in order to foster expectancies and enhance them, this
is more difficult in asynchronous DMHIs. In guided interventions, ex-
pectations and their fulfillment could be addressed by the coach after
the initial 1 – 3 sessions and could potentially be used as a stepping-
up indicator to try other approaches or media, given that treatment
preference (which could be related to expectations) has been shown to
predict the need of stepping up in an web-based intervention [174].

Depression prevention research might also learn from other pre-
ventive efforts and marketing initiatives. For example, van Voorhees
et al. [175] used a marketing approach to identify strategies to recruit
for their depression prevention study for adolescents which identified
needs of the target group (e.g. focusing on the possibility of missing
out on something rather than depression itself) and estimated costs
necessary for recruitment. Commercial meditation apps advertise with
special offers and the option to send gift cards or vouchers to friends.
Personal recommendation is usually not promoted in evidence-based
DMHIs even though the role of personal testimonies or recommenda-
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tion of intervention by the word of mouth could be interesting aspects
to consider in further research. This might be especially possible in in-
direct treatment approaches, where directly addressing mental health
problems is not necessary.

In other fields aiming to improve health behavior, for example
physical activity, fitness trackers make progress of training visible and
add a gamification component [176]. Even though the avoidance of
MDD onset or “living a healthy life” might be the ultimate goal, due
to its distal and hard to measure nature it might not be the most useful
goal for building behavior change motivation. Inclusion of tracking
components which make progress or lifestyle changes more visible
might have positive effects on some mental health related behavior.
However, further research is needed to identify for whom and for
which condition behavior tracking can safely be recommended [177].

9.4.3 What happens to individuals who do not profit from preventive
DMHIs?

Ideally, in indicated prevention, the health service chosen by the
individual is the first contact with a health service for an emerging
problem. It is a noble quest to target the individuals who might profit
most from an intervention and optimize interventions accordingly, but
knowing about differential effects of these interventions also raises the
question of what happens to individuals who do not or only to a low
degree profit from an intervention or even experience a deterioration
in symptoms while using a DMHI?

Perceived ineffectiveness was the most common reason for
dropout from mental health interventions identified in a large-scale
WHO survey [178]. Due to the nature of dropout, not much is known
about what individuals do after dropout for their health – if anything.
In cases, where a single preventive intervention did not “do the trick”
(which might mean multiple things, e.g., reducing depressive symp-
toms down to close-to-symptom free status, preventing or delaying
the onset of an MDE or at least lead to a change perceived as positive
and meaningful by the individual), this intervention might be either
the starting point of a mental health journey, or – in the worst case
– a dead end if the individual generalizes the ineffectiveness of the
one intervention to for example all psychological interventions and
stops using any health service. Therefore, even in DMHIs with low
human support, symptom change should be closely monitored and
treatment stepped-up where necessary. The stepping-up process could
either be “more of the same” (e.g., more guidance, higher intensity)
or a different approach (e.g. other therapeutic approach) (see section
9.4.1.3).

The stepped care idea could be supported by knowing more
about how individuals choose their health services and how prior
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experience guides those decisions, given that positive health care ex-
perience has been associated with various long-term outcomes (incl.
further treatment adherence) across various somatic and psychological
disorders [179]. For preventive DMHIs, this could be studied for ex-
ample in routine data from health insurance companies. Insurers have
information of their own and subsidized preventive interventions and
they may also have information about succeeding preventive offers,
diagnoses, and treatments (within the realm of insurance coverage).
However, the sole information on whether a service was used or not
does not inform about the motivation behind it and its perceived use-
fulness. Therefore, they would need to include a helpfulness rating of
the preventive offer for example in the reimbursement process at the
ZPP or request feedback. Additionally, electronic health records could
be designed to include preferences and experiences with prior treat-
ment. While DMHIs provides opportunities for prevention and early
intervention for subthreshold depressed individuals, it also comes
with a responsibility to help find adequate care for everyone whose
needs might go beyond the initial preventive intervention. Enabling
individuals to take care of their needs and mental health in the long
run as well as advocating for themselves in health care services should
be included in all preventive interventions.

9.4.4 Thinking big (data)

Not only our understanding of mental disorders and our technological
possibilities keep changing, but so does —- and must — our research
practice. Therefore, in this last section of this dissertation, I want
to discuss two aspects crucial for the development of depression
prevention research.

Prevention of mental health problems still remains peripheral
in mental health care with an estimated 1 – 3% of publicly funded
health care in Germany is going into prevention and health promotion
projects across all indications [180, 181, 182]. Similar representation
can be expected in related research and development where only 4.4%
of DMHIs regulated by central agencies worldwide focus on preven-
tion [183]. Therefore rigorous research integrity and good evidence
synthesis might help elevate the impact of prevention research [184,
185].

9.4.4.1 Accumulating real world evidence

The evidence for the efficacy of DMHIs is constantly growing. How-
ever, with the ongoing implementation into routine care, the efforts
cannot stop there. More effectiveness studies in real world settings are
needed to validate the results from the trials [186]. Especially questions
concerning uptake and adherence are important to investigate outside
of a RCT which will almost always suffer from self-selection of moti-
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vated individuals willing to endure the extra effort of research studies.
Uptake and completion in routine care showed to be highly variable
and lower than in RCTs for freely available (unguided) DMHIs [187]
and guided online CBT [188]. However, comparability suffers from
different definitions of drop-out and completers.

Regulation bodies such as the Food and Drug Administration
(FDA) in the United States of America or the BfArM in Germany could
play an important role in promoting the use of real-world data (RWD)
and real-world evidence (RWE) with the integration of such in their
regulatory processes. The FDA has valued RWE for a longer time now
and for example consider RWD as a basis for enhancing indication of
already registered interventions or would consider the comparison to
an existing registration as a valid control condition [189]. While the
regulations for DiGas in Germany in principle allow for RWE in the
application process, the permanently listed DiGas at the moment still
relied on classic RCTs as their evidence basis and there is to date no
real example of an intervention receiving formal listing via RWE [190].
Regulating bodies and funders might also be in the position to enforce
at least some standardized assessments and reporting of use cases in
routine care.

Using RWD nevertheless provides great potential for highly ef-
ficient and agile development and evaluation of DMHIs [190] which
could revolutionize research on DMHIs (for example see the frame-
work proposed by Kim et al. [191]). This kind of evidence will also
show who is not reached by classic RCTs and might therefore improve
recruiting and evaluation in RCTs as well. While these regulations are
not intended for preventive interventions, RWE generated for treat-
ment of depression might also inform the further development of
preventive intervention and set example for new methods to create
evidence.

Additional to intervention data from routine care, with the rise
of electronic health records and improved statistical and computational
abilities (e.g. machine learning), new possibilities derive from using
routine care health data or “big data” [192, 193]. Even though not
without their limitations themselves, they will add a new perspective
on healthcare and can counteract some of the potential bias introduced
by self-report (see sections 2.3.3 and 9.2.3.3). For the German social
insurance system, Effertz [194] drew up an agenda on how health
insurance information could be used to enhance preventive efforts in
a highly automated and routine manner. While they already highlight
the potential of using “mhealth” for the communication of preventive
measures, this could even go further and directly recommend or give
access to DMHIs based on a personal risk-assessment. Ant any rate,
this highlights once more the need to identify individuals most likely
to profit from preventive DMHIs.
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9.4.4.2 Synthesizing Evidence

Some of the addressed research perspectives and gaps are beyond the
scope of a single RCT or a single qualitative study. As shown in the
last years [8] and this dissertation (Articles 5 & 6) the combination
of IPD in meta-analyses can be a valuable tool to overcome some
limitations of small scale studies and facilitate research on treatment
effect predictors and moderators. They are at the moment nevertheless
often still long-lasting endeavors due to the effort needed to acquire
and harmonize data.

Throughout this dissertation, it has become obvious that the
sheer multitude in different assessments of arguably the same con-
struct hinders comparability, both in clinical trials as well as in routine
care. Core outcome sets (COS) are consensus-driven collections of out-
comes and instruments for specific health conditions, which – if agreed
on and realized in clinical studies and practice – would drastically
facilitate future evidence synthesis [195].

For depression treatment, a stakeholder panel involving clini-
cians, patients, government and industry representatives in the United
States of America already suggested a set of 10 outcome measures
[196]. A similar effort was made by the International Consortium
for Health Outcomes Measurement (ICHOM) including mostly re-
searchers and clinicians besides patient advocates [197]. The two
proposals differ quite extensively, especially in that the ICHOM set
includes more demographic and functioning variables and – interest-
ingly – outcome expectancy. Unfortunately, outcome expectancy is
reduced to one credibility item from the CEQ raising question about
its validity and the definition of the underlying construct (see Article
5). It further recommends the use of common metrics in order to
ensure comparability and consider item-based differences (see section
9.2.2 for details on the importance of that).

While these COS partly could be used in a preventive context,
the main important outcome of how MDD onset should be determined
would be missing and as pointed out in section 9.4.2, not enough is
known about what kind of outcomes are expected or important to par-
ticipants in preventive interventions. None of the COS are specifically
developed for DMHIs, and similar agreements should be reached
in how to report on the use of DMHIs e.g. concerning dropout or
minimal use [188] in both research and routine care. The standards for
developing new COS could guide this process in fields without such
consensus and would allow including prior effort in related fields (i.e.
depression treatment / psychotherapy) [198].

Improved and standardized reporting is at the same time only
one part of the solution. In order to include (standardized) data into
IPD meta-analyses, they also must be FAIR (findable, accessibel, in-
teroperable, and reusable) [199] to researchers. As seen in Article 6

and as generally acknowledged [200, 201, 202, 203] actually obtaining
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IPD from other researchers is still highly administration-heavy, time-
consuming and not always successful, which threatens the potential of
this method [203, 204]. This could be drastically improved with open
data becoming more common in everyday research practice [205, 206]
and more mandated by funders and publishers [207].

Besides facilitating IPD meta-analyses, which is a quite specific
use case, open science, including but not limited to open access pub-
lishing, sharing of material data and analysis code has the potential to
improve the quality of the research conducted [206] as well as freeing
up resources, facilitating and accelerating evidence generation [208,
209]. Speeding up the research process while improving the quality of
its output are especially critically aspects for the field of DMHIs, which
might quickly become desperate to keep up with the technological
developments they are trying to use to improve mental health.

9.5 final thoughts

This work highlights the opportunities for — and contributed to —
potential solutions to overcome some of the challenges of DMHIs for
the indicated prevention of depression. The big, distal goal, however,
remains the reduction of overall depression burden. Working towards
this goal has to be a global initiative to reducing early risk factors,
promoting general mental health, detecting mental health problems
early and offering diverse, available, effective and targeted interven-
tions to everyone. This needs the commitment from mental health
professionals, researchers, policy makers, society as well as individuals
alike in a world that becomes more and more interconnected through
digitalization.
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173. Constantino MJ, Vîslă A, Coyne AE, and Boswell JF. A Meta-Analysis
of the Association between Patients’ Early Treatment Outcome Ex-
pectation and Their Posttreatment Outcomes. Psychotherapy. 2018;
55:473–85. doi: 10.1037/pst0000169

174. Nicholas J, Ringland KE, Graham AK, Knapp AA, Lattie EG, Kwasny
MJ, and Mohr DC. Stepping Up: Predictors of ‘Stepping’ within an
iCBT Stepped-Care Intervention for Depression. International Journal
of Environmental Research and Public Health. 2019; 16:4689. doi:
10.3390/ijerph16234689

175. Van Voorhees BW, Watson N, Bridges JFP, Fogel J, Galas J, Kramer
C, Connery M, McGill A, Marko M, Cardenas A, Landsback J, Dmo-
chowska K, Kuwabara SA, Ellis J, Prochaska M, and Bell C. Develop-
ment and Pilot Study of a Marketing Strategy for Primary Care/Inter-
net–Based Depression Prevention Intervention for Adolescents (The
CATCH-IT Intervention). The Primary Care Companion to The Journal
of Clinical Psychiatry. 2010; 12:e1–e9. doi: 10.4088/PCC.09m00791blu

176. Cho I, Kaplanidou K, and Sato S. Gamified Wearable Fitness Tracker for
Physical Activity: A Comprehensive Literature Review. Sustainability.
2021; 13:7017. doi: 10.3390/su13137017

177. Kelley C, Lee B, and Wilcox L. Self-Tracking for Mental Wellness: Un-
derstanding Expert Perspectives and Student Experiences. Proceedings
of the 2017 CHI Conference on Human Factors in Computing Systems. CHI
’17: CHI Conference on Human Factors in Computing Systems. 629-641.
USA, Denver, CO: ACM, 2017. doi: 10.1145/3025453.3025750

178. Andrade LH et al. Barriers to Mental Health Treatment: Results from
the WHO World Mental Health Surveys. Psychological Medicine. 2014;
44:1303–17. doi: 10.1017/S0033291713001943

179. Doyle C, Lennox L, and Bell D. A Systematic Review of Evidence on the
Links between Patient Experience and Clinical Safety and Effectiveness.
BMJ Open. 2013; 3:e001570. doi: 10.1136/bmjopen-2012-001570

180. Altgeld T. Finanzierung der Gesundheitsförderung. Leitbegriffe der
Gesundheitsförderung und Prävention: Glossar zu Konzepten. 2016.
Accessed on: 20-03-2023. Ed. by Bundeszentrale für gesundheitliche
Aufklärung BZgA. doi: 10.17623/BZGA:224-I018-1.0

181. Martin S, Lomas J, and Claxton K. Is an Ounce of Prevention Worth
a Pound of Cure? A Cross-Sectional Study of the Impact of English
Public Health Grant on Mortality and Morbidity. BMJ Open. 2020;
10:e036411. doi: 10.1136/bmjopen-2019-036411

182. Statistische Bundesamt DESTATIS. Gesundheitsausgaben in Deutsch-
land in Mio. €. Gliederungsmerkmale: Jahre, Art Der Einrichtung, Art
Der Leistung, Ausgabenträger. 2023. Accessed on: 23-3-2023. Available
from: https://www.gbe-bund.de/gbe/pkg_isgbe5.prc_menu_olap?p
_uid=gastd&p_aid=53287072&p_sprache=D&p_help=0&p_indnr=322&p
_indsp=&p_ityp=H&p_fid=

183. Wang C, Lee C, and Shin H. Digital Therapeutics from Bench to
Bedside. npj Digital Medicine. 2023; 6:38. doi: 10.1038/s41746-023-
00777-z

https://doi.org/10.1037/pst0000169
https://doi.org/10.3390/ijerph16234689
https://doi.org/10.4088/PCC.09m00791blu
https://doi.org/10.3390/su13137017
https://doi.org/10.1145/3025453.3025750
https://doi.org/10.1017/S0033291713001943
https://doi.org/10.1136/bmjopen-2012-001570
https://doi.org/10.17623/BZGA:224-I018-1.0
https://doi.org/10.1136/bmjopen-2019-036411
https://www.gbe-bund.de/gbe/pkg_isgbe5.prc_menu_olap?p_uid=gastd&p_aid=53287072&p_sprache=D&p_help=0&p_indnr=322&p_indsp=&p_ityp=H&p_fid=
https://www.gbe-bund.de/gbe/pkg_isgbe5.prc_menu_olap?p_uid=gastd&p_aid=53287072&p_sprache=D&p_help=0&p_indnr=322&p_indsp=&p_ityp=H&p_fid=
https://www.gbe-bund.de/gbe/pkg_isgbe5.prc_menu_olap?p_uid=gastd&p_aid=53287072&p_sprache=D&p_help=0&p_indnr=322&p_indsp=&p_ityp=H&p_fid=
https://doi.org/10.1038/s41746-023-00777-z
https://doi.org/10.1038/s41746-023-00777-z


334 discussion

184. Valentine JC, Biglan A, Boruch RF, Castro FG, Collins LM, Flay BR,
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