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ABSTRACT 

 

Background: Depressive disorders are highly prevalent and disabling diseases. Epidemiological 

studies have shown that they often co-occur with addictive behaviors, which in part might be 

explained by common risk factors. Rumination might be such a risk factor. Comorbidity can 

have substantial adverse effects for those affected. Thus, combined treatment approaches are 

needed. These should not be restricted to individuals with clinical disorders. In light of an 

apparent treatment gap, new treatment approaches that provide widespread access to evidence-

based treatments need to be explored. In recent years, e-health interventions received a lot of 

attention. With their potential to be widely disseminated, they might be suitable to provide 

population-based intervention approaches. Developing population-based interventions might 

present special challenges to intervention developers, for example, in terms of intervention 

design or the selection of samples to preliminary test interventions. This thesis explored the 

application of e-health interventions in the treatment and prevention of depressive symptoms 

and addictive behaviors. Its first aim was to provide an overview on publicly accessible 

evidence-based e-health interventions for the treatment and prevention of depressive symptoms 

(study 1). The second aim was to test the feasibility, acceptability and potential effectiveness 

of a newly developed computer-based expert system intervention simultaneously targeting 

hazardous alcohol consumption and depressive symptoms and to investigate the importance of 

the sample selection when preliminary testing interventions (study 2). The third aim was to 

further investigate rumination with its subfactors brooding and reflection as a common cause 

of depression and addictive behaviors and thus as a potential target for combined interventions 

by analyzing its associations with symptoms of pathological gambling (SPGs; study 3).  

Methods: This thesis provides a summary of different working steps in the process of 

developing and testing a computer-based intervention for health care patients (HCPs) with 

comorbid hazardous alcohol consumption patterns and depressive symptoms. In study 1, a 

systematic literature search was conducted to identify evidence-based e-health interventions for 

depressive symptoms. Interventions were considered for further inspection if studies provided 

evidence for at least small intervention effects and if the interventions were accessible to at least 

selected groups of individuals. For study 2, 2773 consecutive HCPs were screened for 

hazardous drinking and depressive symptoms. Of the 41 HCPs who were offered to participate 

in the study, 27 (65.9%) consented. To investigate the importance of the sample selection when 

preliminary testing interventions, HCPs were compared to media recruited volunteers (MVs). 
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Over a period of 6 months, study participants received 6 individualized counselling letters and 

weekly short messages. Pre-post data were analyzed for 30 participants (15 HCPs, 15 MVs). 

Intervention acceptability was assessed in post-intervention interviews conducted with 32 study 

participants. In study 3, cross-sectional data of 506 (80.4% male) individuals aged 14 to 64 

years with a history of gambling problems were analyzed. Associations between the rumination 

subfactors and SPGs across different levels of problem gambling severity were investigated by 

means of sequential quantile regression.      

Results: In study 1, 37 publicly accessible evidence-based e-health interventions for depressive 

symptoms were identified. Most interventions (81.1%) were available in English. For the 

German language area, only 3 interventions were identified. In study 2, HCPs and MVs reduced 

regular binge drinking (HCPs: p = 0.016; MVs: p = 0.031) and depressiveness (HCPs: p = 

0.020; MVs: p < 0.001). MVs further reduced average daily consumption (p = 0.034). Both 

subsamples rated the intervention positive. Compared to HCPs, MVs rated the alcohol module 

more favorably (p = 0.012). Intervention usage was higher in MVs than in HCPs (p = 0.013). 

Study 3 showed that at the median, ruminative brooding was positively associated with the 

severity of problem gambling after controlling for covariates (p = 0.005). Along the distribution 

of problem gambling severity, findings did hold for all but the lowest severity level. Ruminative 

reflection was not associated with problem gambling severity at the median (p = 0.347).  

Conclusions: E-health interventions show great potential in the treatment and prevention of 

depressive symptoms and addictive behaviors. However, more research is needed to clarify how 

to make the most of this potential. Important questions that remain to be answered include, for 

example, how to best provide e-health interventions to those in need or how to design 

interventions in order to maximize their reach and thus their public health impact. This thesis 

showed that 1) publicly accessible evidence-based e-health interventions for depressive 

symptoms were available. However, the supply in the German language area was low. 2) The 

computer-based expert system intervention targeting hazardous alcohol consumption and 

depressive symptoms was technically and logistically feasible, acceptable, and may have the 

potential to reduce hazardous drinking and depressive symptoms in different populations, 

including populations unselected in terms of their motivation to change. To avoid biased 

conclusions about the potential of interventions, intervention developers should preliminary test 

interventions on intended target populations. 3) Rumination might be important in the 

development and maintenance of addictive behaviors. With its relations to depression and 

addictive behaviors, it should be considered as a target for future combined interventions. 
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ZUSAMMENFASSUNG 

 

Hintergrund: Depressive Störungen sind hoch prävalente und beeinträchtigende Erkrankungen. 

Epidemiologische Studien zeigen eine häufige Komorbidität mit Suchtverhaltensweisen. 

Gemeinsame Risikofaktoren könnten dies teilweise erklären. Rumination könnte ein solcher 

Risikofaktor sein. Komorbidität kann umfassende nachteilige Auswirkungen auf die 

Betroffenen haben. Daher werden kombinierte Behandlungsansätze benötigt. Diese sollten sich 

nicht nur auf Personen mit klinischen Störungen beschränken. In Anbetracht einer 

offenkundigen Versorgungslücke müssen neue Therapieverfahren, die vielen Menschen einen 

Zugang zu evidenzbasierten Behandlungen ermöglichen, exploriert werden. In den letzten 

Jahren haben E-Health Interventionen zunehmend Beachtung gefunden. Da diese weit 

verbreitet werden können, sind sie möglicherweise geeignet, um populationsbasierte 

Interventionsansätze bereitzustellen. Die Entwicklung populationsbasierter Interventionen 

könnte besondere Anforderungen an Interventionsentwickler stellen, zum Beispiel im Hinblick 

auf das Interventionsdesign oder die Auswahl von Stichproben für Pilottestungen von 

Interventionen. Diese Dissertation beschäftigte sich mit der Anwendung von E-Health-

Interventionen in der Behandlung und Prävention von depressiven Symptomen und 

Suchtverhaltensweisen. Das erste Ziel dieser Arbeit war es, einen Überblick zu öffentlich 

zugänglichen evidenzbasierten E-Health-Interventionen zur Behandlung und Prävention 

depressiver Symptome zu liefern (Studie 1). Das zweite Ziel war es, die Machbarkeit, 

Akzeptanz und mögliche Effektivität einer neu entwickelten computergestützten 

Expertensystemintervention, welche gleichzeitig auf die Reduktion eines riskanten 

Alkoholkonsums und depressiver Symptome abzielt, zu untersuchen. Gleichzeitig sollte die 

Bedeutung der Stichprobenauswahl bei Pilottestungen von Interventionen untersucht werden 

(Studie 2). Das dritte Ziel war es, weiteres Wissen darüber zu erlangen, inwieweit Rumination 

mit seinen Faktoren Brooding und Reflection einen gemeinsamen Risikofaktor von 

Depressionen und Suchtverhaltensweisen und somit auch ein potentielles Ziel für kombinierte 

Interventionen darstellt. Dazu wurde der Zusammenhang zwischen Rumination und 

Symptomen des Pathologischen Glücksspielens (SPGs) untersucht (Studie 3). 

Methode: Diese Dissertation liefert eine Zusammenfassung verschiedener Arbeitsschritte im 

Rahmen der Entwicklung und Testung einer Intervention für Patienten der medizinischen 

Versorgung (HCPs) mit komorbidem riskantem Alkoholkonsum und depressiven Symptomen. 

In Studie 1 wurde eine systematische Literaturrecherche zur Identifikation evidenzbasierter E-
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Health-Interventionen bei depressiven Symptomen durchgeführt. Interventionen wurden für 

eine weitere Betrachtung ausgewählt, wenn in Studien Hinweise auf mindestens kleine 

Interventionseffekte gefunden wurden und wenn die Interventionen zumindest für spezifische 

Gruppen zugänglich waren. Für Studie 2 wurden 2773 konsekutive HCPs auf riskanten 

Alkoholkonsum und depressive Symptome gescreent. Von den 41 HCPs, denen die 

Studienteilnahme angeboten wurde, willigten 27 (65.9%) ein. Um die Bedeutung der 

Stichprobenauswahl bei Pilottestungen von Interventionen zu untersuchen, wurden HCPs mit 

medienrekrutierten Personen (MVs) verglichen. Über einen Zeitraum von 6 Monaten erhielten 

Studienteilnehmer 6 individualisierte Beratungsbriefe und wöchentliche Kurznachrichten. Pre-

Post-Daten wurden für 30 Personen (15 HCPs, 15 MVs) analysiert. Die Interventionsakzeptanz 

wurde in post-interventionellen Befragungen erhoben, welche mit 32 Studienteilnehmern 

durchgeführt wurden. In Studie 3 wurden Querschnittsdaten von 506 (80.4% männlich) 

Personen im Alter von 14 bis 64 Jahren mit einer Vorgeschichte von Glücksspielproblemen 

analysiert. Mittels sequentieller Quantilregression wurde die Assoziation zwischen den 

Ruminationsfaktoren und SPGs über die unterschiedlichen Ausprägungen des problematischen 

Glücksspielens hinweg untersucht.  

Ergebnisse: In Studie 1 wurden 37 öffentlich zugängliche evidenzbasierte Interventionen für 

depressive Symptome identifiziert. Die Mehrzahl der Interventionen (81.1%) war in englischer 

Sprache verfügbar. In deutscher Sprache wurden lediglich 3 Interventionen identifiziert. In 

Studie 2 zeigte sich für HCPs und MVs eine Reduktion des regelmäßigen Rauschtrinkens 

(HCPs: p = 0.016; MVs: p = 0.031) und der Depressivität (HCPs: p = 0.020; MVs: p < 0.001). 

MVs reduzierten darüber hinaus auch ihre durchschnittliche tägliche Alkoholkonsummenge (p 

= 0.034). Beide Gruppen beurteilten die Intervention positiv. Verglichen mit HCPs beurteilten 

MVs das Alkoholmodul wohlwollender (p = 0.012). Die Interventionsnutzung war bei MVs 

höher als bei HCPs (p = 0.013). In Studie 3 zeigte sich, dass Brooding nach Kontrolle von 

Kovariablen am Median positiv mit SPGs assoziiert war (p = 0.005). Mit Ausnahme der 

niedrigsten Ausprägung von Glücksspielsymptomen konnte dieser Zusammenhang entlang der 

Verteilung der Glücksspielproblemschwere bestätigt werden. Reflection war am Median nicht 

mit SPGs assoziiert (p = 0.347).  

Schlussfolgerungen: E-Health-Interventionen könnten in der Behandlung und Prävention von 

depressiven Symptomen und Suchtverhaltensweisen von großem Nutzen sein. Es sind jedoch 

weitere Untersuchungen notwendig, um abzuklären, wie sich ihr Potenzial am besten 

ausschöpfen lässt. Wichtige noch offene Fragen sind zum Beispiel, wie man E-Health-
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Interventionen den Menschen, die von diesen profitieren könnten, bestmöglich zur Verfügung 

stellen könnte oder wie man Interventionen gestalten muss, um deren Erreichung und somit 

auch deren Public-Health-Impact zu maximieren. Diese Dissertation zeigte, dass 1) öffentlich 

zugängliche evidenzbasierte E-Health-Interventionen für depressive Symptome verfügbar 

waren. Jedoch war das Angebot für den deutschsprachigen Raum gering. 2) Die 

computergestützte Expertensystemintervention, die sowohl riskanten Alkoholkonsum als auch 

depressive Symptome adressiert, war technisch und logistisch machbar, akzeptabel, und ist 

möglicherweise geeignet, riskanten Alkoholkonsum und depressive Symptome in 

unterschiedlichen Populationen zu reduzieren, inklusive solcher, die hinsichtlich ihrer 

Veränderungsbereitschaft unselegiert sind. Zur Vermeidung verzerrter Schlussfolgerungen 

hinsichtlich des Potenzials von Interventionen sollten deren Pilottestungen unter Verwendung 

ihrer tatsächlichen Zielgruppen erfolgen. 3) Rumination scheint eine wichtige Rolle in der 

Entwicklung und Aufrechterhaltung von Suchtverhaltensweisen einzunehmen. Aufgrund seiner 

Assoziationen mit Depressionen und Suchtverhaltensweisen sollte Rumination als mögliches 

Ziel für künftige kombinierte Interventionen in Betracht gezogen werden.  
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1. INTRODUCTION 

 

1.1 Prevalence of depressive disorders and burden associated with depression 

Depressive disorders are highly prevalent and disabling diseases. In the first wave of the 

nationally representative German Health Interview and Examination Survey for Adults 

(DEGS1), a point prevalence of clinically relevant depressive symptoms of 8.1% in the adult 

population aged 18 to 79 was found, with women showing higher prevalences than men (10.2% 

versus 6.1%) [1]. The additional mental health module of the DEGS1 further provided 12-

month prevalence data for major depression and dysthymia in the adult population aged 18 to 

79, which totaled 6.8% and 1.7%, respectively [2]. Again, the prevalences in women were 

higher than in men (9.5% versus 4.0% for major depression; 2.1% versus 1.2% for dysthymia). 

According to the Global Burden of Disease Study 2015, depressive disorders (major depression 

and dysthymia) were the third leading cause for years lived with disability in Germany in 2015 

[3]. In accordance with the higher prevalence of major depression observed in women, previous 

data further showed that in Germany, major depression accounts for considerably more years 

lived with disability in women than in men [4].  

In addition to those suffering from clinical depression, many experience subclinical depressive 

symptoms [5,6]. This symptom severity level should also be taken seriously as it was found to 

be associated with impaired functioning [5,6] and constitutes a risk factor for developing a 

clinical depression [6].  

 

1.2 Comorbidity with addictive behaviors  

Comorbidity in this thesis means that in addition to an index condition other diseases or disease 

symptoms coexist in an individual [7]. In this broad definition, the different conditions do not 

necessarily have to be present at the same time. 

Individuals suffering from depression often experience other mental health problems as well 

[8]. Epidemiological studies have repeatedly shown high comorbidities between depressive 

disorders and substance use disorders (SUDs) [9-15]. These do not occur by chance [16]. For 

example, for the National Epidemiologic Survey on Alcohol and Related Conditions, the odds 

for any 12-month alcohol or drug use disorder in individuals with a 12-month major depression 

were reported to be twofold [11]. The odds for a 12-month major depression in individuals with 
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any 12-month alcohol or drug use disorder were reported to be two- to fourfold [10]. Depression 

comorbidity has further been observed in behavioral addictions such as pathological gambling 

[17-19] and Internet addiction [20-22]. 

 

1.3 Possible mechanisms underlying the comorbidity 

Identifying the mechanisms underlying the prevalent comorbidity of depression and addictive 

behaviors is important as it can lead to the development of new treatment and prevention 

strategies [23,24]. The available evidence shows that the relationship between depression and 

addictive behaviors is complex and that there are multiple possible explanations for the 

observed comorbidity patterns [16,24]. Reviewing the epidemiology of the comorbidity of 

mental disorders and SUDs, Kessler [16] concluded that, besides methodological factors, three 

explanations exist for the prevalent comorbidity of mental disorders and SUDs. 1) Mental 

disorders lead to the onset and/or persistence of SUDs (e.g., through self-medication of 

dysphoric mood). 2) SUDs lead to the onset and/or persistence of mental disorders, most likely 

through biological (brain altering effects) and environmental (increased exposure to stress and 

decreased access to coping resources) mechanisms. 3) Common causes (genetic or 

environmental) lead to the onset and/or persistence of both types of disorders [16]. As, for 

example, implied by studies analyzing associations between gambling behavior and mental 

disorders [17,25,26], these explanations are likely transferable to the comorbidity of depression 

and behavioral addictions. Rumination, that is, to think about possible causes and implications 

of one’s mood [27], may constitute a common cause underlying the comorbidity of depression 

and addictive behaviors. According to Treynor and colleagues [28], rumination consists of two 

distinct factors. They named these factors brooding and reflection. Whereas brooding was 

described as “a passive comparison of one’s current situation with some unachieved standard” 

([28], p. 256), reflection was described as “a purposeful turning inward to engage in cognitive 

problem solving to alleviate one’s depressive symptoms” ([28], p. 256). Rumination has 

repeatedly been shown to be an important contributor to depression [29]. Besides that, it has 

been shown to be associated with substance use behavior and substance use-related problems 

[30-33]. Furthermore, evidence suggests that rumination, especially its subfactor brooding, 

might be associated with gambling behavior as well [34].  
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1.4 Consequences of comorbidity 

Research on the consequences of the comorbidity between depression and addictive behaviors 

mainly addressed comorbid depression and SUDs. I will hereinafter focus on this comorbidity 

and thereby especially on comorbid depression and alcohol use disorders (AUDs).  

Numerous studies conducted with clinical and population samples have shown that comorbidity 

between depressive symptoms and SUDs can have substantial adverse effects including higher 

disorder severity [35,36], worse social functioning [37], increased disability [38], increased risk 

for suicide [35,39-41], and a high vulnerability to additional psychopathology [35,41]. For 

comorbid depressive symptoms and AUDs, it has been shown that AUDs have adverse effects 

on treatment outcomes and course of depressive disorders [37,42,43]. Vice versa, depressive 

symptoms in AUDs were associated with worse AUD treatment outcomes [44,45], relapse 

[46,47], and the persistence of AUDs [48]. Comorbidity with depressive symptoms should 

further be paid attention to in individuals with subclinical AUDs. Hazardous consumption, that 

is, drinking above recommended levels, has been shown to be highly prevalent in general 

population and primary care samples [49-51] and to be a risk factor for adverse health events 

[51-53]. Given the prevalence of hazardous drinking and given the associated health risks, 

taking measures to successfully address hazardous consumption patterns may considerably 

improve public health. However, reducing alcohol intake in depressed individuals might be 

difficult. Mental health problems have been shown to fuel alcohol consumption in individuals 

with subclinical consumption patterns [54,55] and to be associated with cognitive and 

motivational patterns that could hinder individuals from successfully changing substance use 

behavior [56-58]. Thus, concurrent depressive symptoms might hamper reduction efforts.  

 

1.5 Need for combined treatments 

The prevalent comorbidity of SUDs and depressive disorders and the associated negative 

consequences show the need for combined treatment approaches [23]. The evidence provided 

above further implies that treatments should not be restricted to individuals with clinical 

disorders. In light of an apparent treatment gap in terms of mental health problems [59,60], new 

treatment approaches that have the potential to close this gap need to be explored. E-health 

interventions offer the opportunity to provide widespread access to evidence-based treatments 

in a cost-effective and time saving manner [61]. In doing so, they may help to overcome barriers 

to mental health treatment [62,63] and thus may help to close the treatment gap. Single focused 
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e-health interventions have been shown to be effective in reducing depressive symptoms [64] 

and alcohol consumption [65]. Evidence further suggests that e-health interventions can 

successfully be used in the treatment of comorbid clinical and subclinical AUDs and depressive 

symptoms [61,63,66,67]. The promising results concerning the effectiveness of e-health 

interventions are encouraging. As they have the potential to be widely disseminated [68], they 

might be suitable to provide population-based intervention approaches even for complex health 

issues (e.g., comorbid depressive symptoms and addictive behaviors) and thus could contribute 

to substantially improving public health. Developing population-based interventions, however, 

might present special challenges to intervention developers, for example, when preliminary 

testing interventions. The ORBIT model for developing behavioral treatments [69] proposed 

that it is sufficient to rely on convenience samples instead of representative ones when 

conducting preliminary tests of interventions. Yet, this might not be sufficient for interventions 

that aim for an impact on a population level, as convenience samples likely do not adequately 

represent the general population (e.g., in terms of motivation to change).  

 

1.6 Aims  

This thesis is based on three papers that explored the application of e-health interventions in the 

treatment and prevention of depressive symptoms and addictive behaviors, as well as probable 

common causes underlying their prevalent comorbidity that might be targeted in future 

combined interventions.  

The first aim was to provide a basic overview on publicly accessible evidence-based e-health 

interventions for the treatment and prevention of depressive symptoms by means of a literature 

search and to summarize their basic characteristics. Interventions available in German ought to 

be described in more detail. This was published in: 

Krause K, Gürtler D, Bischof G, Rumpf HJ, Lucht M, John U, Meyer C. Computergestützte 
Interventionen bei depressiven Symptomen: eine Übersicht zu verfügbaren und 
evidenzbasierten Angeboten [Computer-based interventions to reduce depressive symptoms: an 
overview of available and evidence-based programs]. Zeitschrift für Psychiatrie, Psychologie 
und Psychotherapie 2016; 64(2):121-131. (Impact factor Social Science Citation Index [SSCI] 
2017: 0.661) 

 

The second aim was to develop a computer-based expert system intervention simultaneously 

targeting hazardous alcohol consumption and depressive symptoms and to test its feasibility 

and acceptability in health care patients (HCPs). As an indicator of potential intervention 
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effectiveness, changes in alcohol consumption and depressive symptoms over a period of 6 

months ought to be analyzed. To investigate the importance of the sample selection in the early 

stages of developing and testing behavioral interventions, the proactively recruited HCPs ought 

to be compared to media recruited volunteers (MVs). This was published in: 

Krause K, Guertler D, Moehring A, Batra A, Eck S, Rumpf HJ, Bischof G, Lucht M, Freyer-
Adam J, Ulbricht S, John U, Meyer C. Feasibility and acceptability of an intervention providing 
computer-generated tailored feedback to target alcohol consumption and depressive symptoms 
in proactively recruited health care patients and reactively recruited media volunteers: results of 
a pilot study. European Addiction Research 2019; 25(3):119-131. (Impact factor Social Science 
Citation Index [SSCI] 2017: 2.653) 

 

The third aim was to further investigate rumination as an underlying common cause of 

depression and addictive behaviors. Therefore, it ought to be analyzed how the rumination 

subfactors brooding and reflection are associated with symptoms of pathological gambling 

(SPGs) in individuals representing different levels of gambling problems. This was published 

in: 

Krause K, Bischof A, Lewin S, Guertler D, Rumpf HJ, John U, Meyer C. Explaining the relation 
between pathological gambling and depression: rumination as an underlying common cause. 
Journal of Behavioral Addictions 2018; 7(2):384-391. (Impact factor Social Science Citation 
Index [SSCI] 2017: 3.628) 
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2. METHODS 

 

The results presented in this thesis originated from work that was conducted within the research 

consortium AERIAL (Addiction: Early Recognition and Intervention Across the Lifespan), 

funded by the German Federal Ministry of Education and Research. The following section 

summarizes the materials and methods used. More detailed descriptions are provided in the 

related scientific papers. AERIAL aimed at investigating new diagnosis and treatment options 

for addictive disorders. The related project realized at the University Medicine Greifswald 

(grant number: FKZ 01EE1406F) aimed at developing and testing a computer-based 

intervention for patients with hazardous alcohol consumption patterns and concurrent 

depressive symptoms. The intervention was intended to be an expert system that provides 

individually tailored written feedback. A depression module for such an intervention had to be 

newly developed. My initial task in the AERIAL project was to identify key features of already 

available and scientifically evaluated e-health interventions for depressive symptoms. 

Therefore, I conducted the literature search described in study 1 [70]. Based on the findings of 

the literature review and the available expertise at the Institute of Social Medicine and 

Prevention, I drafted the intervention concept. This included the definition of the structure of 

the feedback information. In addition to that, my tasks within the process of developing the 

intervention included writing feedback text modules, defining the decision rules for tailoring 

the intervention, and designing visual feedback elements. A computer scientist ensured the 

technical realization of the intervention. In preparation of a randomized controlled trial, the 

newly developed intervention was then pilot tested (study 2 [71]). Within the pilot study, I was 

responsible for preparing the study assessments, developing the databases, recruiting general 

medical practices and hospital wards as screening locations, organizing and supervising the 

screenings of HCPs, organizing the media recruitment, and monitoring the functionality of the 

intervention. A computer scientist provided technical assistance when necessary. Furthermore, 

I conducted post-intervention interviews with study participants to assess intervention 

acceptability. Besides being involved in the development and pilot testing of the AERIAL 

intervention, I started to explore possible future targets for combined e-health interventions 

addressing depressive symptoms and addictive behaviors (study 3 [72]) using data from an 

epidemiological study on pathological gambling in Germany [73].  
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2.1 Methods of study 1 (Krause et al., 2016) 

Literature search and publication selection 

On September 30, 2014, a literature search was conducted within the databases Web of Science 

and PubMed. The search terms used are provided in Table 1. To be considered for the review, 

publications had to be written in German or English language. Besides that, publications, 

respectively the interventions described within these publications had to fulfill the following 

criteria in order to be considered: 

− Study type  

Randomized, quasi-randomized, controlled, and uncontrolled clinical studies that explicitly 

examined the severity of depressive symptoms as an outcome variable were considered.  

− Intervention format  

Therapeutic content had to be predominantly provided over the Internet, a computer, or a mobile 

phone, or, as in interventions using expert system technology [74], had to be generated fully 

automatized by a computer and then delivered to the participant. Interventions where the 

Internet, computer, and/or mobile phone were used only as a reminder or as a medium for real-

time communication were not considered. Further, interventions where Internet-, computer- or 

mobile phone-based contents were only used as an add-on to classical face-to-face therapies 

were not considered.  

Table 1. Keywords for the literature search  

Disorder Medium Intervention 
depress* internet therapy 
 computer* intervention* 
 „web-based“ „self-help“ 
 „expert system“ treatment* 
 smartphone  
 „mobile phone“  
 „cell phone“  

Note. Keywords within columns were combined with “OR”, keywords from different columns were combined 
with “AND”. 
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− Intervention effectiveness 

Interventions were only considered if there was evidence for their effectiveness in the form of 

significant reductions in depressive symptoms or at least small effect sizes in inter- or 

intragroup comparisons (corresponding to a Cohen’s d ≥ 0.2 [75]). 

− Intervention availability 

By the time the review paper was drafted, the interventions had to be open to the public in order 

to be considered for the review. This was the case when 1) interventions were accessible free 

or fee-based over the Internet, 2) interventions were acquirable by private individuals on data 

carriers, 3) physicians or health facilities could give access to interventions, 4) interventions 

could be accessed by participating in scientific studies, or 5) interventions could be acquired by 

organizations, companies, or health facilities so that their members, staff, or patients could use 

them.  

− Target group  

Interventions were only considered if they were evaluated with samples that included adults. 

No other restrictions in terms of target groups were defined.  

After excluding duplicates, publications were selected in a four-step procedure. First, I sorted 

out publications that according to their title were clearly irrelevant to the review topic. Then, I 

and another psychologist (DG) independently from one another examined the remaining 

publications concerning their potential relevance for the review topic on the basis of their title. 

Interrater-reliability determined by Cohen’s Kappa was moderate (κ = 0.56) [76]. After that, I 

examined the abstract of every publication that based on their title was deemed potentially 

relevant by either me or DG. If after that the relevance of a publication remained questionable, 

the abstract was also examined by DG. For publications that after examining the abstract 

remained potentially relevant for the review topic, I then examined the full text. At first, I 

checked if a specific intervention was named. If, instead, another publication was referenced, I 

checked this for the name of the intervention. If the group of authors hinted at a specific 

intervention platform, I checked this platform for the intervention. 

After identifying an intervention name, its availability was checked on the Internet. If 

availability was confirmed and all of the above mentioned criteria were fulfilled, the 
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intervention was included into the review. If availability was unclear, the authors of the related 

publications or e-mail addresses found on the Internet were contacted for more information.  

In addition to identifying interventions via the intervention name found in publications or in 

sources referenced in publications, I used the Beacon website [77] as an information source to 

identify interventions. The Beacon website provides an overview over quality health websites 

and e- and m-health interventions and evaluates the scientific evidence for their efficacy and 

effectiveness [77].  

 

2.2 Methods of study 2 (Krause et al., 2019) 

Study 2 was a multicenter, single-arm pre-post intervention trial. 

 

Recruitment 

The study was part of a conglomerate of two projects that simultaneously screened for 

participants within a joint screening program. Two recruitment strategies were used: 1) a 

proactive recruitment in HCPs and 2) a media recruitment to augment the sample and to allow 

for comparisons with the target population. The media recruitment was exclusively done for 

the project described here. Within the proactive recruitment, general hospital and general 

medical practice patients were systematically screened for hazardous alcohol use and 

depressive symptoms on three sites across Germany (Greifswald, Tübingen, Lübeck). 

Screenings were realized using handheld computers. For the media recruitment, study 

advertisements were placed in online (e.g., Facebook) and regional print media. Furthermore, 

a press release was published that could be picked up by print media across Germany. 

Individuals interested in the study were able to contact study staff via e-mail or a toll free 

telephone number during office hours. They were registered and then contacted for a computer-

assisted telephone interview (CATI) to determine their eligibility.  

To be eligible for the screening, patients had to be between 18 and 64 years old. To be eligible 

for study inclusion, screening participants 1) had to report hazardous drinking, initially defined 

as drinking more than 12 or 24 g (for women and men, respectively) of pure alcohol per day on 

average and 2) had to have suffered at least one episode with at least subclinical depressive 

symptoms during the 12 months prior to the screening. The latter was the case if within a period 

of at least 2 weeks at least two symptoms for major depression according to the Diagnostic and 
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Statistical Manual of Mental Disorders, fourth edition (DSM-IV [78]) including depressed 

mood or anhedonia were present on more than half of the days [79]. 

An interim analysis of 694 screenings showed that with the above mentioned alcohol criterion, 

a large proportion of individuals reporting regular binge drinking were not included. As this 

also represents hazardous drinking, the alcohol-related inclusion criterion was adjusted by also 

including individuals who reported to binge drink, defined as drinking four drinks or more per 

occasion for women and five drinks or more for men [80], at least once a month. Individuals 

were excluded if evidence for a current severe depressive episode was present and if they used 

neither a mobile phone nor the Internet at least once a week. HCPs were further excluded if 

they were seeing a psychotherapist and if there were signs of a moderate or severe AUD 

according to the Diagnostic and Statistical Manual of Mental Disorders, fifth edition [81]. For 

MVs, these exclusion criteria were not used. This allowed for more individuals to be included 

into the study, thus enabling a more rigorous testing of the feasibility and functionality of the 

intervention and the surrounding study logistics. However, MVs were excluded if they were 

not living in Germany. 

 

Procedures for study participants 

After the initial screening, participants were scheduled to take part in one baseline and three 

follow-up CATIs, two (T1), four (T2), and six months later. After the final assessment, 

participants were invited to a post-intervention interview to ascertain data on intervention 

acceptability. 

 

Sample 

The computer-based screening was completed by 2773 HCPs, of whom 55 (2.0%) fulfilled the 

final in- and exclusion criteria. As binge drinking initially was not considered as an inclusion 

criterion, eight (14.5%) of these HCPs were not detected as eligible. Another six (10.9%) were 

assigned to the other project that screened for participants within the joint screening program. 

The remaining 41 (74.5%) HCPs were offered to participate in our study. Of the 27 (65.9%) 

HCPs who consented to participate, 19 (70.4%) completed the baseline assessment. The media 

advertisements led to 40 registered contact attempts by MVs. The initial screening was 

completed by 31 MVs, of whom 15 (48.4%) were eligible for study inclusion, consented to 

participate, and completed the baseline assessment. All 34 baseline completers were invited to 

participate in the post-intervention interview (participation rate 94.1%; 17 HCPs, 15 MVs). The 
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final sample for the pre-post analyses consisted of the 30 participants (15 HCPs, 15 MVs) who 

provided data at the 6-month follow-up.  

 

Intervention 

The intervention was a computer-based, fully automatized expert system [74] based on the 

transtheoretical model of behavior change [82]. Utilizing data gathered in CATIs, it generated 

individually tailored motivational feedback letters for participants. After baseline, T1, and T2, 

participants received two feedback letters each. In addition, they received weekly individually 

tailored short messages via mobile phone or e-mail (cf. Supplementary figure 1). 

Supplementary table 1 summarizes the basic intervention characteristics. 

The intervention consisted of an alcohol and a depression module (Supplementary table 2). The 

alcohol module has already been found to reduce alcohol use among HCPs [83]. The depression 

module was developed for this project. Based on the work of Levesque et al. [84], it was 

intended to address depressive symptoms by motivating individuals to implement evidence-

based depression preventive or ameliorating behaviors (DPBs) into their daily routine. The five 

target behaviors were: 1) obviate negative thoughts [27,85], 2) engage in healthy, pleasant 

activities on most days [86,87], 3) practice stress management on most days [88-90], 4) exercise 

on most days [91-93], and 5) getting help (professional or non-professional) when needed. A 

more detailed description of the intervention is provided in the supplementary materials 

(Appendix). 

 

Measures 

− Alcohol consumption 

To assess drinking behavior and to detect a moderate or severe AUD, the Alcohol Use Disorder 

Identification Test (AUDIT [94]) was used. It consists of 10 items asking for consumption 

patterns and experienced negative consequences of alcohol consumption. Each item can be 

scored from 0 to 4 with a maximum AUDIT sum score of 40. A moderate or severe AUD was 

assumed if the score was 20 or higher [95]. In that case, screening participants were excluded 

from the study. The 6-month follow-up assessment included the three consumption items of the 

AUDIT (AUDIT-C [96]) only. 

To determine average intake of pure alcohol in grams per day, the categorical AUDIT-C items 

were complemented by a continuous assessment of alcohol consumption. Thus, it was 
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specifically asked how often participants drank alcohol and how many standard units of alcohol 

they typically drank at one occasion (Supplementary table 3). Average daily intake of pure 

alcohol was determined by calculating a quantity-frequency index assuming 10.5 g of pure 

alcohol for one standard drink. To determine binge drinking, a gender-tailored version of the 

AUDIT item 3 considering thresholds defined in the respective inclusion criterion was used 

[97]. 

− Depressive symptoms 

Depressive symptoms were assessed with the eight-item version of the Patient Health 

Questionnaire (PHQ-8 [79]). At the initial screening, prior to the presentation of the PHQ-8, 

participants answered three screening items from the depression section of the Munich 

Composite International Diagnostic Interview (M-CIDI [98]), which were adopted to the 12 

months prior to the screening. If at least one of these items was endorsed, the PHQ-8 was 

presented. 

If participants reported that depressive symptoms were present within the past 2 weeks and the 

PHQ-8 sum score of their most severe episode within the past 12 months was 20 or higher, they 

were excluded as a current severe depressive episode had to be suspected.  

The baseline PHQ-8 referred to the 2 weeks within the past 12 months in which the participant 

felt worst. At follow-up, the PHQ-8 referred to the 2 weeks within the past 6 months in which 

the participant felt worst. In addition, lifetime diagnosis of depression and count of lifetime 

DSM-IV criteria for major depression were assessed using the depression section of the M-

CIDI, which was included in the 6-month follow-up assessment. 

− Motivation to change drinking behavior and usage of depression preventive behaviors  

Motivation to change drinking behavior and usage of DPBs were assessed on the basis of 

staging algorithms ([84,99], Supplementary figure 2). DPB usage was assessed for each DPB 

separately. Participants were classified as precontemplators, contemplators, preparators, or 

actors [82]. Per definition, precontemplators do not perform the target behavior and do not 

intend to do so anytime soon. Contemplators do not perform the target behavior but intend to 

do so in the foreseeable future. Preparators intend to begin performing the target behavior 

within the near future (usually the next month) and actors already perform the target behavior. 
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− Acceptability 

Participants’ evaluations of the intervention and intervention usage were chosen as main 

indicators for intervention acceptability. Using 5-point Likert scales ranging from “1, strongly 

disagree” to “5, strongly agree”, participants rated the information given in both intervention 

modules in terms of how helpful, comprehensible, individualized, motivating, well formatted, 

interesting, and important they found them. Participants were further asked to grade the 

intervention modules and the entire intervention on 6-point Likert scales ranging from “1, very 

good” to “6, very bad”.  

Participants’ reading behavior was chosen as indicator for intervention usage. Participants were 

asked 1) how thorough they read the letters (I read them completely/partly/I did not read them), 

2) whether there were some letters they did not read at all (yes/no; only asked if item 1 was 

answered with “partly”), 3) whether they read some letters multiple times (yes/no), 4) whether 

they kept the feedback letters (yes/no), and 5) whether they read the short messages 

(yes/partly/no). 

 

Statistical analysis 

To test for differences between HCPs and MVs, t-tests for independent samples (interval data) 

and chi-square tests (categorical data) were used. If expected cell counts were below 5, Fisher’s 

exact test was applied instead of the chi-square test. To test for pre-post differences, t-tests for 

dependent samples (interval data) and the McNemar test for dependent samples (categorical 

data) were used. Due to the explorative nature of the analyses, α-levels were not adjusted for 

multiple comparisons. 

 

2.3 Methods of study 3 (Krause et al., 2018) 

Sample 

Data were obtained from the Pathological Gambling and Epidemiology study [73]. Proactive 

and reactive recruitment strategies were used to reach a sufficient number of participants 

representing different levels of gambling problems. Participants aged 14 to 64 years were drawn 

from the general population and from populations with a high risk of gambling problems, that 

is, gambling location visitors, people undergoing treatment for pathological gambling, or 

volunteers responding to media announcements. Participants from the general population, 
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gambling location visitors, and people undergoing treatment for pathological gambling were 

proactively recruited as study personnel actively reached out to them in the respective settings. 

The remaining participants, for example, those responding to media announcements, were 

classified as being reactively recruited. Data were acquired in a two-step procedure. First, 

gambling behavior and criteria for pathological gambling were assessed in a diagnostic 

interview (n = 15775 participants), mostly administered through telephone (n = 15023, 95.2%). 

People reporting gambling problems (i.e., fulfilling one or more DSM-IV criteria for 

pathological gambling; n = 1796, 11.4%) were then invited to an in-depth clinical interview 

conducted face-to-face. Of those eligible, 1188 (66.1%) individuals consented to participate. 

However, for logistic reasons, the interviews were restricted to 594 (50.0%) individuals. 

Additional data were collected via paper-pencil questionnaires. After exclusion of participants 

with incomplete data, 506 (85.2%) participants remained in the final analysis sample. For 

further details on the selection process, see Meyer et al. [73]. 

 

Measures 

− Symptoms of pathological gambling 

SPGs (range: 1-10) were assessed using an adaptation of the gambling section of the World 

Mental Health Composite International Diagnostic Interview version 3.0 [73,100], mostly 

administered in a CATI. For participants recruited in inpatient facilities, it was included in the 

clinical interview, which was held as a computer-assisted personal interview at the respective 

facility.  

− Ruminative brooding and reflection 

Rumination including its subfactors brooding and reflection was assessed using the German 10-

item Response Style Questionnaire (RSQ-10D [101]). Each subscale comprised five items, 

which were answered on a Likert scale ranging from “1, almost never” to “4, almost ever”. 

Thus, sum scores for both subscales ranged from 5 to 20. The RSQ-10D was administered as a 

paper-pencil questionnaire.  

− Depressive symptoms 

Depressive symptoms (range: 0-9) were assessed using the depression section of the M-CIDI, 

which was administered face-to-face.  
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Statistical analysis 

To analyze the relationship between SPGs (dependent variable) and both rumination subfactors 

(independent variables), I ran quantile regressions (QRs) using Stata’s qreg procedure. QR 

allows to model the conditional median or any other quantile, whereas ordinary least squares 

regression provides estimates of conditional means [102]. QR was preferred over ordinary least 

squares regression because of the multimodal and left-skewed distribution of SPGs as the 

dependent measure in the sample. This is in contrast to the right skewed distribution in the 

general population and a consequence of the sampling design including additional recruitment 

channels with an increased prevalence of individuals with severe gambling problems. QR 

allows to adequately analyze such skewed and non-normal data. Another advantage of QR is 

that it allows to explore associations along the whole distribution of the dependent variable by 

running a series of separate QRs for different quantiles [103].  

I first analyzed the association of SPGs with the rumination subfactors and each of the other 

covariates using univariate median regression analyses. Then, a multivariate median regression 

was computed with depression severity (number of DSM-IV symptoms), sociodemographics 

(age, sex, education level, employment status, marital status, migration background), and 

recruitment strategy (proactive vs. reactive) included as covariates besides both rumination 

subfactors. Finally, the multivariate QR was repeated with quantiles representing the number 

of SPGs in the sample. To determine those quantiles, I calculated the cumulative percentages 

of participants reporting the respective number of symptoms. This quantile selection allows to 

specifically analyze the relevance of the independent variables at any severity level represented 

by the dependent variable. For each quantile a separate multivariate QR was conducted. 
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3. RESULTS 

 

3.1 Results of study 1 (Krause et al., 2016) 

Identified interventions and their basic characteristics 

In total, the abstracts of 418 publications were analyzed, of which 210 were selected for a full 

text analysis. Finally, 86 publications were deemed relevant for the review. Within the 86 

publications, 37 relevant interventions were identified (Supplementary table 4). Of those, 30 

(81.1%) were available in English. Interventions were further available in Dutch (n = 5, 13.5%), 

German (n = 3, 8.1%), Spanish (n = 3, 8.1%), Swedish (n = 3, 8.1%), Finnish (n = 2, 5.4%), 

Chinese (n = 2, 5.4%), Italian (n = 1, 2.7%), Greek (n = 1, 2.7%), Norwegian (n = 1, 2.7%), and 

Arabic (n = 1, 2.7%). Twenty-eight (75.7%) interventions were monolingual. The remaining 

nine (24.3%) interventions were offered in two (n = 4, 10.8%) to four (n = 1, 2.7%) languages. 

Among the 37 interventions, 35 (94.6%) were Internet- and two (5.4%) smartphone-based. The 

majority of interventions (n = 27, 73.0%) addressed adults from the general population. Others 

targeted, for example, mothers with postpartum depression, diabetics, depressed individuals 

with substance misuse, and survivors of traumatic events.  

Cognitive behavior therapy was the concept that the majority of interventions (n = 19, 51.4%) 

named as their theoretical background. Other specific backgrounds that were mentioned were, 

for example, problem solving treatment, acceptance and commitment therapy, interpersonal 

therapy, mindfulness training, and positive psychology. Six (16.2%) interventions were using 

combinations of different methods (e.g., Deprexis [104]).  

The effort associated with using interventions varied from visiting a psychoeducation website 

for one time only (e.g., BluePages [105]) to regularly working on lessons that build up on one 

another and that included complementary tasks (e.g., Deprexis [104]). Most interventions (n = 

27, 73.0%) had a modular design. The spectrum of entryways was manifold, including, for 

example, referrals of the treating physician (Colour Your Life [106]) and the participation in 

evaluation studies (e.g., The Wellbeing Course [107]). For most interventions (n = 24, 64.9%), 

human guidance was not an integral component. When offered outside of evaluation studies, 

the majority of the guided interventions were fee-based. 
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Interventions available in German 

The three interventions available in German were Deprexis [104], Staerkentraining [108], and 

Achtsamkeit App [109]. An overview on the basic features of these interventions is provided 

in Table 2.  

Table 2. Overview on evidence-based interventions available in German  

 Deprexis Staerkentraining Achtsamkeit App 
Target group General population  General population General population 
    
Medium Internet Internet Smartphone 
    
Languages German, English, 

Swedish 
German German, English, 

Finnish 
    
Theoretical 
background 

CBT, positive 
psychology, ACT, PST 

Positive psychology Mindfulness 

    
Structure 10 modules, 

homeworks 
Weeklong training phase 
with daily trainings 
lasting around 5 to 15 
minutes  

Guided and unguided 
meditation exercises 
(audio tracks) of 
varying lengths 

    
Duration Maximally 90 days 1 week Not specified 
    
Human guidance None None None 
    
Access Through a prescription 

from the primary care 
physician 

Through study 
participation 

App Store, Google 
Play Store 

    
Costs 297,50 €; health 

insurances make cost 
takeover assessment on 
a case-by-case basis  

None 2,99 € in the App 
Store, 1,79 € in the 
Play Store 

Note. Information retrieval: winter 2014/2015. ACT, acceptance- and commitment therapy; CBT, cognitive 
behavior therapy; PST, problem solving treatment.  

3.2 Results of study 2 (Krause et al., 2019) 

At baseline, participants of the media recruited subsample (MVs) compared to participants of 

the patient subsample (HCPs) reported higher AUDIT scores (p < 0.001), higher levels of daily 

alcohol intake (p = 0.021), and more drinking days per month (p < 0.001; Table 3). Furthermore, 

there were more MVs than HCPs who drank more than 12/24 g of pure alcohol per day (p < 
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0.001). In terms of individuals who reported to binge drink at least once a month, HCPs and 

MVs did not differ (p = 1.000). When excluding MVs with an AUDIT score of ≥ 20 (n = 4) 

from the analyses, that is, applying the same inclusion criterion for both groups, the results 

remained unchanged. Motivation to change drinking behavior was significantly related to the 

recruitment strategy (p = 0.002 [Fisher’s exact test]). MVs in general showed a higher 

motivation to change their drinking behavior than HCPs (Supplementary table 5). In terms of 

depressive symptoms, the mean PHQ-8 score was numerically higher in MVs than in HCPs, 

but the difference was not statistically significant (p = 0.079; Table 3). However, M-CIDI data 

showed a higher lifetime burden by depressive symptoms in MVs compared to HCPs (lifetime 

fulfilled DSM-IV criteria for major depression: p = 0.006). In terms of the number of DPBs 

used, HCPs and MVs did not differ (HCPs: M = 2.6, SD = 1.2; MVs: M = 2.8, SD = 1.3; p = 

0.658). 

At follow-up, MVs showed significant declines in average daily consumption (p = 0.034), 

participants drinking more than 12/24 g of pure alcohol per day (p = 0.002), and drinking days 

per month (p < 0.001), leading to HCPs and MVs no longer differing on these variables (p = 

0.877, p = 1.000, and p = 0.733, respectively). The percentage of participants who reported to 

binge drink at least once a month was reduced in both subsamples (HCPs: p = 0.016, MVs: p = 

0.031). Again, subsamples did not differ in terms of binge drinking (p = 1.000). When excluding 

MVs with an initial AUDIT score of ≥ 20 from the analyses, differences between subsamples 

on alcohol consumption-related variables remained insignificant. Motivation to change 

drinking behavior, at follow-up, was not related to recruitment strategy (p = 0.110 [Fisher’s 

exact test]). Mean PHQ-8 scores showed that both groups experienced significantly less severe 

depressive symptoms during the intervention period compared to the preceding 12 months 

(HCPs: p = 0.020, MVs: p < 0.001). The mean number of DPBs used significantly increased to 

3.3 (SD = 1.5, p = 0.044) for HCPs and 3.6 (SD = 0.8, p = 0.005) for MVs. Again, the mean 

number of DPBs used did not differ between HCPs and MVs (p = 0.551). 

Overall, the intervention as a whole as well as the intervention modules received positive ratings 

from study participants (Table 3). In the total sample, the information given in the alcohol 

module were rated as absolutely comprehensible (M = 4.9, SD = 0.3) and as rather helpful (M 

= 3.9, SD = 1.0), well formatted (M = 4.5, SD = 0.7), interesting (M = 3.8, SD = 0.9), and 

important (M = 4.0, SD = 1.0). However, MVs deemed the information in the alcohol module 

significantly more helpful (p = 0.043), individualized (p = 0.041), motivating (p = 0.021), 

interesting (p < 0.001), and important (p = 0.005) than HCPs. Furthermore, the alcohol module 
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received a significantly better overall rating from MVs than from HCPs (p = 0.012). The 

information given in the depression module were rated as absolutely comprehensible (M = 4.8, 

SD = 0.5) and as rather helpful (M = 3.5, SD = 0.9), individualized (M = 3.6, SD = 0.8), well 

formatted (M = 4.3, SD = 0.7), interesting (M = 3.7, SD = 0.9), and important (M = 4.0, SD = 

0.7) by the total sample. HCP and MV ratings did not differ for this module (overall module 

rating: p = 0.231). Reading behavior was significantly related to recruitment strategy in that 

more MVs than HCPs reported to have read the letters completely (p = 0.013). No further 

differences were observed in terms of reading behavior. 

Table 3. Alcohol consumption, depressive symptoms and acceptability by recruitment 
strategy 

Alcohol consumption All (n = 30) HCPs (n = 15) MVs (n = 15) p 
AUDIT1 at baseline, M (SD) 12.0 (7.5) 7.1 (3.7) 17.0 (7.0) <.001 

     
Average consumption, g/day, M (SD)     

Baseline 26.1 (42.9) 8.3 (7.5) 43.8 (55.5) 0.021 
6-month follow-up 8.5 (8.6) 8.7 (7.6) 8.2 (9.8) 0.877 

Difference 17.6 (45.1) -0.4 (8.3) 35.6 (58.7) 0.026 
p 0.041 0.863 0.034 - 

     
Daily consumption ≥ 12/24 g/day, n (%)     

Baseline 13 (43.3) 1 (6.7) 12 (80.0) <.0012 
6-month follow-up 3 (10.0) 1 (6.7) 2 (13.3) 1.0003 

p 0.0064 1.0004 0.0024 - 
     

Drinking days per month, M (SD)     
Baseline 13.4 (9.3) 8.1 (7.6) 18.7 (7.8) <.001 

6-month follow-up 7.4 (5.7) 7.8 (6.9) 7.1 (4.5) 0.733 
Difference 5.9 (9.8) 0.3 (7.4) 11.6 (8.8) <.001 

p 0.003 0.890 <.001 - 
     

Binge drinking at least  
once a month, n (%) 

    

Baseline 29 (96.7) 15 (100) 14 (93.3) 1.0003 
6-month follow-up 16 (53.3) 8 (53.3) 8 (53.3) 1.0002 

p <.0014 0.0164 0.0314 - 
(continues) 
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Table 3 (continued). Alcohol consumption, depressive symptoms and acceptability by 
recruitment strategy 

Depressive symptoms All (n = 30) HCPs (n = 15) MVs (n = 15) p 
Fulfilled DSM-IV MD  

criteria lifetime, M (SD) 
 

5.5 (2.4) 
 

4.4 (3.1) 
 

6.7 (1.8) 
 

0.006 
     

PHQ-8 sum score, M (SD)     
Baseline5 14.9 (4.1) 13.6 (5.0) 16.2 (2.4) 0.079 

6-month follow-up6 9.8 (4.3) 9.4 (3.3) 10.3 (5.2) 0.589 
Difference 5.1 (5.8) 4.2 (6.2) 5.9 (5.4) 0.420 

p <.001 0.020 <.001 - 
     

Acceptability7 All (n = 32) HCPs (n = 17) MVs (n = 15) p 
Intervention ratings8, M (SD)     

Alcohol module 2.2 (0.9) 2.6 (1.0) 1.8 (0.6) 0.012 
Depression module 2.2 (0.8) 2.4 (0.9) 2.0 (0.7) 0.231 
Whole intervention 2.0 (0.6) 2.1 (0.7) 1.9 (0.5) 0.262 

     
How thorough did you  
read the letters?, n (%) 

    

  I read them completely 16 (50.0) 5 (29.4) 11 (73.3) 0.0132 
  I read them partly 16 (50.0) 12 (70.6) 4 (26.7)  

  I did not read them 0 (0.0) 0 (0.0) 0 (0.0)  

Note. 1 Mean score is based on the original AUDIT items. 2 Chi-square test. 3 Fisher’s exact test. 4 McNemar test. 

Reported p-value for the McNemar test is the exact McNemar significance probability. 5 Referred to the 2 weeks 
within the past 12 months in which the participant felt worst. 6 Referred to the 2 weeks within the past 6 months in 
which the participant felt worst. 7 Data come from the post-intervention interviews in which n = 32 individuals 
participated. 8 From “1, very good” to “6, very bad”. AUDIT, Alcohol Use Disorder Identification Test; DSM-IV, 
Diagnostic and Statistical Manual of Mental Disorders, fourth edition; HCPs, health care patients; MD, major 
depression; MVs, media recruited volunteers; PHQ-8, Patient Health Questionnaire (eight-item version).  

3.3 Results of study 3 (Krause et al., 2018) 

In the univariate median regression analyses, ruminative brooding but not reflection was 

significantly associated with SPGs (brooding: p < 0.001, reflection: p = 0.073; Table 4). The 

association was positive, meaning that at the median, increases in ruminative brooding were 

associated with increases in the severity of gambling problems. The number of depressive 

symptoms also showed significant positive associations with SPGs at the median (p = 0.001). 

In the multivariate median regression, ruminative brooding remained significantly positively 

associated with SPGs when controlling for covariates (p = 0.005; Table 4). So did the number 

of depressive symptoms (p = 0.019). Ruminative reflection remained unassociated with SPGs 

at the median (p = 0.347).
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Table 4. Results of the univariate and multivariate median (quantile) regression analyses with 
symptoms of pathological gambling as the dependent measure  

 Univariate median regressions  Multivariate median regression 
Independent measures Coef. SE p Coef. SE p 
Brooding 0.286 0.05 <.001 0.177 0.06 0.005 
Reflection 0.143 0.08 0.073 -0.062 0.07 0.347 
Depressive symptoms  0.200 0.06 0.001 0.121 0.05 0.019 
Employed -1.000 0.38 0.008 -0.366 0.35 0.290 
Lower education1 2.000 0.52 <.001 0.764 0.35 0.028 
Not married2 1.000 0.47 0.031 -0.070 0.37 0.850 
Migration background 1.000 0.57 0.077 -0.108 0.37 0.772 
Male 2.000 0.46 <.001 0.923 0.41 0.025 
Age 0.031 0.02 0.134 -0.004 0.01 0.764 
Reactive recruitment 5.000 0.26 <.001 4.254 0.33 <.001 

Note.  1 ≤ 10 school years. 2 Single, separated, divorced, and widowed. Coef., coefficient; SE, standard error. 

In the multivariate quantile regression analyses with quantiles related to the number of SPGs, 

ruminative brooding was significantly associated with SPGs at all quantiles except the lowest 

quantile related to one SPG when controlling for covariates (Table 5). The associations were 

positive for all of these quantiles, meaning that increases in ruminative brooding were 

associated with increases in the severity of gambling problems at almost every severity level of 

problem gambling. For ruminative reflection, there was a statistically significant association 

with SPGs only at the quantile related to six SPGs. This association was negative, meaning that 

increases in ruminative reflection were associated with decreases in the severity of gambling 

problems at this quantile. The number of depressive symptoms was significantly associated 

with SPGs at the quantiles related to four and seven or more SPGs. All of these associations 

were positive.  
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4. DISCUSSION 

 

This thesis explored the application of e-health interventions in the treatment and prevention of 

depressive symptoms and addictive behaviors, as well as rumination as a probable common 

cause underlying their prevalent comorbidity. The data revealed three main findings. 1) Despite 

an intense increase in research activities in the field of e-health interventions in recent years, 

the availability of publicly accessible evidence-based e-health interventions to address 

depressive symptoms, especially for non-English-speaking populations, was low. 2) The newly 

developed computer-based expert system intervention simultaneously targeting hazardous 

alcohol consumption and depressive symptoms was technically and logistically feasible, 

acceptable, and might have the potential to reduce hazardous consumption and depressive 

symptoms. Observed differences between the proactively and reactively recruited subsamples 

showed that the recruitment strategy applied when preliminary testing interventions is an 

important factor that potentially influences intervention development. 3) Ruminative brooding, 

in contrast to reflection, was significantly associated with gambling behavior, thus providing 

further evidence that aspects of rumination may constitute a common cause of depression and 

addictive behaviors that should be considered as a target for combined treatment and prevention 

approaches.  

 

4.1 General discussion 

Publicly accessible evidence-based e-health interventions for depressive symptoms 

Within the literature search, 37 interventions for which there was evidence that they can be 

effective in reducing depressive symptoms were identified. Of those, only three were available 

in German, of which only one, namely Deprexis [104], had a particularly solid evidence base, 

meaning that its effectiveness has been demonstrated in three randomized controlled trials. By 

now, the effectiveness of Deprexis has further been demonstrated meta-analytically [110].  

Since my literature search, the number of publicly accessible e-health interventions for which 

there is evidence that they can effectively reduce depressive symptoms has improved for 

German-speaking populations (e.g., [111-115]). While effective interventions are available and 

even the S3-Guideline for unipolar depression [116] recognizes e-health interventions as a 

useful means to address at least mild depressive symptoms within the watchful waiting phase, 

it remains unclear how e-health treatments might be implemented into the German health care 
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system. Given that e-health interventions have been shown to be effective in different disease 

phases [117] and severity levels, including even severe depressive symptoms [118], their 

possible applications within the health care system seem manifold. Providing access to an e-

health intervention as adjunct to usual care has recently been shown to be effective in a German 

primary care sample consisting of patients with mild to moderately severe depressive symptoms 

[113]. E-health interventions might further be convenient to bridge the time to the beginning of 

outpatient psychotherapies [119]. However, a pilot implementation study conducted in 

Germany that addressed this topic found no significant symptom improvements in patients 

waiting for psychotherapy after they used one specific self-guided e-health intervention [119]. 

This led the authors to conclude that the promising results of randomized controlled trials 

concerning the effectiveness of e-health interventions are not simply transferable to the routine 

care situation [119]. To answer the question of how to best implement e-health interventions 

into routine care, more research is needed [119].  

 

Feasibility, acceptability, and potential effectiveness of the newly developed expert system for 

comorbid hazardous alcohol use and depressive symptoms 

The pre-post pilot trial showed that the newly developed intervention might have the potential 

to reduce hazardous alcohol consumption and depressive symptoms in differently recruited 

subsamples. In terms of alcohol consumption, significant declines were observed in both 

subsamples concerning the proportion of participants reporting regular binge drinking and in 

the media recruited sample (MVs) regarding average daily consumption. As for the patient 

sample (HCPs) hazardous consumption was predominantly characterized by binge drinking but 

not by average daily consumption levels, the less extensive changes in consumption patterns in 

HCPs can be attributed to a floor effect. Depressive symptoms were significantly reduced in 

both subsamples. Furthermore, HCPs and MVs significantly increased the number of DPBs 

used. These results gave support to the idea of confronting depressive symptoms by fostering 

the use of DPBs with motivation-based programs [84]. 

The predominantly positive ratings the intervention received from both subsamples showed 

good intervention acceptability. However, as MVs compared to HCPs rated the alcohol module 

more positive and busied themselves more with the intervention materials, higher overall 

acceptability in MVs than in HCPs was inferred. The observation that attrition was restricted to 

HCPs supported this conclusion. Differences in baseline motivation to change alcohol 

consumption, which was higher in MVs, might explain these findings [120-123]. Future 



34 
 

versions of the intervention should include elements that have the potential to further improve 

retention rates. Retention of less motivated participants might be improved by implementing 

various options to personalize the intervention experience. For example, participants could be 

offered to choose a preferred information delivery format, to define how often and over which 

channels they want to be contacted, or to decide which intervention elements they deem relevant 

for themselves and thus want to receive [124]. Improved retention might further be achieved by 

adding gamification features or social networking options to interventions. However, more 

research is needed to explore the benefits of such design elements [125].  

In terms of feasibility, the pre-post pilot trial showed that the intervention was technically and 

logistically feasible. However, the substantial efforts needed to identify eligible subjects among 

routine care patients by means of systematic proactive screenings limited its feasibility as a 

standalone intervention. By expanding screenings to multiple health risk factors for which 

computerized interventions are provided in case of positive screening results, the cost-benefit 

ratio of utilizing a proactive screening approach in routine care might be improved [126].  

Study 2 showed the importance of the sample selection when preliminary testing behavioral 

interventions. The proactive and reactive recruitments led to substantially different samples in 

terms of problem severity, motivation to change, pre-post intervention changes, and attitudes 

toward the intervention. According to the ORBIT model for developing behavioral 

interventions [69] it is sufficient to rely on a convenience sample instead of a representative 

one when preliminary testing interventions. However, the data presented in this thesis suggested 

that at least for early interventions that also address individuals not yet motivated to show a 

specific target behavior, such an approach might lead to biased conclusions about the potential 

of interventions. To avoid this, preliminary tests of interventions should be conducted with 

those individuals who are to be targeted by the final intervention. 

 

Associations of the rumination subfactors brooding and reflection with symptoms of 

pathological gambling 

Study 3 found that ruminative brooding, independently from depressive symptoms and 

sociodemographic factors, was positively associated with SPGs, thus supporting previous 

findings hinting at a direct link between ruminative brooding and gambling behavior [34]. The 

results concerning the association of ruminative reflection and SPGs were inconclusive. 

However, in accordance with previous findings [34], the data rather suggested that ruminative 

reflection is of no special relevance in SPGs.   
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The results of study 3 provided further evidence that rumination, especially its subfactor 

brooding, not only is an important contributor to depression [29] but also to addictive behaviors. 

Thus, the assumption that rumination may constitute a common cause of depression and 

addictive behaviors was supported. Ruminative tendencies should be considered as a possible 

target for e-health interventions aiming at the treatment and prevention of comorbid depressive 

symptoms and addictive behaviors. In addition, study 3 provided further evidence that 

individuals with a high tendency to ruminate, especially to brood, should in general be 

considered as an important target population for programs aiming at the prevention of addictive 

disorders. 

Study 3 expanded previous findings showing associations between rumination and addictive 

behaviors [30-33] in that it revealed associations between rumination and a non-substance-

related addictive behavior. It has been hypothesized that substance use is a means to alleviate 

ruminative thoughts and the distress associated with rumination [30-33]. Gambling might serve 

the same purpose. Its mind altering qualities have previously been compared to those of alcohol 

or drugs [127] and it has been recognized as a mood enhancing activity [128-130]. 

 

4.2 Practical implications 

Evidence suggests that e-health interventions can be successfully utilized in the treatment and 

prevention of depressive symptoms and addictive behaviors. It is time for German health care 

policy makers to define how e-health interventions can be implemented into routine care. One 

important question that needs to be answered is how to identify patients that could be offered 

access to such interventions. To be effective on a population level, interventions should be made 

available to everyone who could benefit from them, regardless of their initial motivation to 

show a specific health behavior [131]. As studies have shown insufficient recognition of 

depressive symptoms and alcohol problems by physicians [132-134], solely relying on the 

physicians referral based on accidental detection will leave the potential of e-health 

interventions to increase public health unused. Systematic proactive approaches could improve 

detection of relevant health risks or disease symptoms. Primary care patients could participate 

in annual health risk screenings conducted via tablet PC in the waiting room. In case of critical 

findings (e.g., severe depression, dependence) that warrant immediate action by the physician, 

the results could be directly discussed within doctor’s consultation. Otherwise, written feedback 

of the results could be provided via feedback letters, which, for example, could be handed out 

by the nurses or send to the patients’ e-mail address. Based on the screening results, the 
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feedback could include suggestions for digital interventions that address the health risks 

identified within the screenings. Access to interventions could be provided via digital 

apothecaries [135]. To enhance prevention of depressive and addictive disorders, screenings 

should also inquire ruminative tendencies. In case of positive screening results, preventive 

efforts could include teaching mindfulness-based meditation strategies as these have been 

shown to effectively reduce rumination [136,137]. Transferring mindfulness-based approaches 

to e-health interventions has been shown to be feasible [109,138,139]. However, the possible 

effects of mindfulness-based e-health interventions on ruminative tendencies have yet to be 

investigated. 

 

4.3 Limitations 

Several limitations have to be considered for the findings reported in this thesis. First, due to 

technological progress and the ongoing extensive research activities in the field of e-health 

interventions, the results presented in study 1 represent only a snapshot in time. Regular updates 

are needed to identify new interventions and to keep the information on accessibility and 

effectiveness up to date. Second, the data analyzed in study 2 and study 3 solely relied on self-

reports, thus being prone to a social desirability bias. Third, study 2 focused on the feasibility 

and acceptability of a combined intervention addressing depressive symptoms and alcohol 

consumption in differently recruited subsamples. Due to the lack of a control group, conclusions 

concerning intervention effectiveness cannot be made. The observed pre-post differences might 

rather be explained by a regression to the mean than the intervention. Fourth, study 2 did not 

consider qualitative data to evaluate intervention acceptability. These could have revealed 

further relevant aspects not covered by the standardized assessments, which might have led to 

different conclusions on intervention acceptability. Fifth, due to the small sample size of study 

2, the generalizability of the results to large populations is limited. Sixth, the association 

between ruminative brooding and SPGs found in study 3 might be better explained by other 

unmeasured factors. Seventh, a substantial part of subjects who were called in the telephone 

survey of study 3 refused to participate, probably leading to a selection bias in the general 

population sample. Eighth, study 3 failed to realize a random sample of gambling location 

visitors and inpatients and the reactively recruited subsamples were per se self-selected. Thus, 

although the analyses were statistically controlled for recruitment strategy, generalization of 

findings to the population level might not be valid. Ninth, due to the cross-sectional nature of 

the data analyzed in study 3, a causal interpretation of the associations found is precluded. 
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4.4 Conclusions 

In conclusion, e-health interventions show great potential in the treatment and prevention of 

depressive symptoms and addictive behaviors. However, more research is needed to clarify how 

to make the most of this potential. The results presented in this thesis showed that 1) publicly 

accessible evidence-based e-health interventions for the treatment and prevention of depressive 

symptoms were available. However, the supply in the German language area was low. 

Translations and cultural adaptations of the foreign-language interventions for German-

speaking populations could facilitate a substantial increase of the number of interventions 

available. 2) The newly developed computer-based expert system intervention simultaneously 

targeting hazardous alcohol consumption and depressive symptoms was technically and 

logistically feasible and acceptable to proactively and reactively recruited samples. 

Furthermore, some substantial pre-post differences showed that the intervention might have the 

potential to reduce hazardous alcohol consumption and depressive symptoms in differently 

recruited subsamples, including samples unselected in terms of their motivation to change. The 

observed differences between subsamples showed that the developers of early interventions that 

also address individuals not yet motivated to show specific target behaviors should preliminary 

test their interventions on their intended target populations to avoid biased conclusions about 

the potential of interventions. The results of the non-randomized pre-post pilot study justified 

to pilot test a refined version of the intervention within a randomized controlled design. A 

corresponding follow-up study has been initiated [126]. 3) Rumination, especially its subfactor 

brooding might be important in the development and maintenance of problem gambling. This 

finding adds to existing evidence that rumination not only is a risk factor for depression but also 

for addictive behaviors. As a probable underlying common cause, rumination should be 

considered as a target for future e-health interventions aiming at the treatment and prevention 

of comorbid conditions. To fully utilize the potential of e-health interventions, it is important 

to clarify how to best provide these interventions to those in need. Furthermore, it needs to be 

explored how to optimize intervention designs in order to maximize their reach and the retention 

of participants once they started an intervention. Thereby, special attention should be paid to 

individuals that are not yet motivated to address specific health risks or disease symptoms. 

Answering these questions may substantially improve the public health impact of e-health 

interventions. 
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Depressive Störungen stellen eine der wesentlichen Ursa-
chen für die weltweite Krankheitslast dar (Ferrari et al., 
2013). In Deutschland sind Majore Depressionen die bei 
Männern siebthäufi gste, bei Frauen die dritthäufi gste Ursa-
che für durch Krankheit beeinträchtigte Lebensjahre (Plass 
et al., 2014). Bevölkerungsdaten aus Deutschland zufolge be-
trägt die Prävalenz depressiver Symptome in der Allgemein-
bevölkerung im Alter von 18 bis 79 Jahren bei Frauen 10,2 %, 
bei Männern 6,1 % (Deutsche Erwachsenengesundheitsstu-
die, DEGS; Busch, Maske, Ryl, Schlack & Hapke, 2013).

Daten der DEGS-Zusatzuntersuchung zur psychischen 
Gesundheit zeigen, dass nur 34,6 % der Personen, die in-
nerhalb der letzten 12 Monate vor Befragung an einer 
 Majoren Depression erkrankten, professionelle Behand-

lungsangebote nutzen (Mack et al., 2014). Neben Ängsten 
vor Stigmatisierung, Zeitmangel oder Krankheitssympto-
men wie Antriebsarmut sind der Zugang zu und die Ver-
fügbarkeit von qualifi zierten therapeutischen Angeboten 
als entscheidende Barrieren zu nennen (z. B. Fortney, 
Rost, Zhang & Warren, 1999; Mohr et al., 2006; Schome-
rus, Matschinger & Angermeyer, 2009).

Internet- und computerbasierte Selbsthilfeverfahren 
könnten helfen, die genannten Barrieren zu überwinden. 
Sie sind in geleitete und ungeleitete, das heißt durch einen 
Therapeuten unterstützte und nicht unterstützte Ansätze 
zu diff erenzieren (Berger, Stolz & Schulz, 2013). Geleitete 
Ansätze zeigen gegenüber den ungeleiteten höhere Eff ekt-
stärken, vergleichbar mit denen klassischer Face-to-Face-

Zusammenfassung: Ziel der vorliegenden Arbeit war es, mithilfe einer systematischen Literaturrecherche die derzeit zugänglichen evidenzba-

sierten computergestützten Interventionen zur Reduktion depressiver Symptome zu identifi zieren. Insgesamt ließen sich 37 Interventionen 

ausfi ndig machen, welche überwiegend (51,4 %) ausschließlich auf Methoden der kognitiven Verhaltenstherapie basieren. Für den englischen 

Sprachraum gibt es ein breites Angebot an internetbasierten, computer- und/oder smartphonegestützten Interventionen. Das deutschsprachi-

ge Angebot ist jedoch noch gering. Sprachliche und kulturelle Anpassungen der fremdsprachigen Interventionssysteme für den deutschspra-

chigen Raum würden eine erhebliche Erweiterung des verfügbaren Angebotes ermöglichen. Zur Ausschöpfung des Potenzials computerge-

stützter Interventionen scheint die Frage essenziell, wie zukünftig Angebote für geeignete Patientengruppen qualitätsgesichert bereitgestellt 

werden können.
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Computer-based interventions to reduce depressive symptoms – an overview of available and evidence-based programs

Abstract: The aim of this study was to identify available evidence-based computer-based interventions to reduce depressive symptoms. There-

fore we conducted a systematic literature research. We identifi ed 37 interventions which are mostly (51,4 %) based on methods of cognitive 

behavioral therapy alone. For the English language area there is a broad spectrum of internet-, computer- and smartphone-based interventions 

for patients with depressive symptoms. In the German language area availability of such interventions is still scarce. Linguistic and cultural 

adaptations of the foreign-language intervention systems would facilitate a substantial expansion of the available choices. In order to fully 

utilize the potential of computer-based interventions, it is important to clarify how to best provide these interventions to those in need.
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Therapien (Johansson & Andersson, 2012; Richards & 
Richardson, 2012).

Auch bei grundsätzlicher Verfügbarkeit von geeigneten 
computergestützten Interventionen ist eine systematische 
Einbindung in das professionelle Hilfesystem oder die 
Selbsthilfe notwendig, um eine reale Verbesserung der 
Versorgung Betroff ener zu ermöglichen. Dies erfordert ein 
Referenzwerk für Betroff ene und Akteure im Gesund-
heitssystem, das die schnelle Identifi kation qualitativ 
hochwertiger Angebote erlaubt. Es müssen Informationen 
über Inhalte, Zugangswege und Qualität im Sinne von 
Wirksamkeit gegeben werden.

Ziel dieser Arbeit ist es, einen Überblick zu internetba-
sierten, computer- und mobiltelefongestützten Interventi-
onen zur Reduktion bzw. Prävention depressiver Sympto-
me bei Erwachsenen zu geben, deren Wirksamkeit in 
Studien aufgezeigt werden konnte und die zum Zeitpunkt 
der Entstehung dieser Arbeit für die Öff entlichkeit zu-
gänglich waren. Deutschsprachige Programme sollen 
 ausführlicher betrachtet und in Bezug auf Medium, Ziel-
gruppe, theoretischen Hintergrund, Umfang, Dauer, Zu-
gangswege und Unterstützung beschrieben werden.

Methodik

Literatursuche und Auswahl 

der Publikationen

Die Literaturrecherche erfolgte am 30. September 2014 in 
den Datenbanken Web of Science und PubMed anhand 
der in Tabelle 1 aufgeführten Suchbegriff e. Entsprechend 
der Ziele dieser Arbeit wurden neben deutscher und engli-
scher Sprache folgende Kriterien für auszuwählende Pub-
likationen festgelegt:

Studientyp

Ausgewählt wurden randomisierte, quasi-randomisierte, 
kontrollierte sowie nicht-kontrollierte klinische Studien, 
welche explizit die Ausprägung der depressiven Sympto-
matik als ein Outcome betrachten. Ausgeschlossen wur-
den Arbeiten, die ausschließlich die Entwicklung einer In-
tervention oder Studienprotokolle beschreiben.

Interventionsformen

Wir berücksichtigten ausschließlich Interventionen, bei 
denen die therapeutischen Inhalte überwiegend über das 
Internet, einen Computer oder das Mobiltelefon vermit-
telt oder aber, wie bei einem Expertensystem, automati-
siert generiert und anschließend an den Patienten über-
mittelt werden. Interventionen, bei denen das Internet, 

der Computer und/oder das Mobiltelefon lediglich als 
 Erinnerungshilfe dienen oder als Medium zur Echtzeit-
kommunikation, fi nden keine Berücksichtigung. Des 
Weiteren werden nur Interventionen mit Hinweisen auf 
ihre Wirksamkeit berücksichtigt, defi niert als signifi kante 
Reduktion der depressiven Symptomatik oder mindes-
tens kleinem Eff ekt im Inter- oder Intragruppenvergleich 
(entsprechend einem d ≥ 0.2; Cohen, 1988). Bei fehlender 
Angabe von Eff ektstärken berechneten wir diese, wenn 
möglich, selbst. Ausgeschlossen wurden Arbeiten, in de-
nen (1) die internetbasierten, computer- und mobiltele-
fongestützten Inhalte lediglich einen Zusatz zum klassi-
schen Face-to-Face-Ansatz darstellen und (2) deren 
Interventionen nicht für die Öff entlichkeit zugänglich 
sind.

Zielgruppe

Es werden Interventionen mit Evaluation für vorrangig er-
wachsene Altersgruppen berücksichtigt.

Die Auswahl der Publikationen erfolgte in vier Schritten 
(Abb. 1). Nach Ausschluss von Duplikaten wurden durch 
einen Diplom-Psychologen (KK) nicht themenrelevante 
Beiträge durch eine Sichtung der Titel aussortiert. Danach 
wurden die verbleibenden Beiträge durch den Erstautor 
und eine weitere Diplom-Psychologin unabhängig vonein-
ander anhand ihrer Titel auf ihre potenzielle Relevanz ge-
prüft. Dabei ergab sich eine über Cohen's Kappa bestimm-
te Übereinstimmung von κ = 0.56. Anschließend wurden 
die Abstracts aller Beiträge, die zuvor von mindestens 
 einem der Beurteiler als potenziell relevant erachtet wur-
den, durch den Erstautor geprüft. Bei fraglicher Relevanz 
erfolgte zudem eine Begutachtung des Abstracts durch die 
Mitarbeiterin.

Bei den nach Durchsicht der Abstracts als potenziell re-
levant klassifi zierten Studien erfolgte die Prüfung des 
Volltextes. Dabei wurde zunächst darauf geachtet, ob eine 
konkrete Intervention benannt wurde. Bei Verweis auf 

Tabelle 1. Schlüsselbegriffe der Literatursuche. Die Schlüsselbegriffe 

innerhalb der einzelnen Spalten wurden mit «ODER», die Schlüsselbe-

griffe verschiedener Spalten wurden mit «UND» verknüpft.

Störung Medium Maßnahme

depress* internet therapy

computer* intervention*

«web-based» «self-help»

«expert system» treatment*

smartphone

«mobile phone»

«cell phone»
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eine andere Publikation zur Intervention durchsuchten 
wir diese nach dem Interventionsnamen. Ergaben sich aus 
der Autorengruppe Hinweise auf eine Interventionsplatt-
form, wurde dort nach der Intervention gesucht.

Nach Identifi zierung des Interventionsnamens erfolgte 
im Internet die Abklärung der Verfügbarkeit. War diese 
neben allen weiteren Kriterien gegeben, nahmen wir das 
Programm in unsere Übersicht auf. Bei unklarer Verfüg-
barkeit erfolgte eine Recherche über die in der Publikation 
genannten Autoren oder im Internet benannte E-Mail-Ad-
ressen. Beschrieb eine Publikation eine Anpassung eines 
verfügbaren Programms an die kulturellen Besonderhei-
ten einer Nation, wurde diese berücksichtigt, auch wenn 
die Intervention in dieser Variante nicht verfügbar war. In 
diesem Sonderfall wurde sie der ursprünglichen Interven-
tion zugeordnet.

Zusätzlich erfolgte ein Abgleich mit der Beacon-Web-
seite (Christensen et al., 2010), deren Ziel es ist, einen 
Überblick über Internetseiten zur psychischen Gesund-
heit zu liefern. Eine Limitation dieser Webseite ist ihre 
fehlende Aktualität in Form einer weitestgehenden Be-
grenzung auf Arbeiten, die bis 2012 erschienen. Weiter-
hin haben wir im Rahmen der Literaturrecherche gefun-
dene Studienprotokolle nach in Entwicklung befi ndlichen 
deutschsprachigen Interventionen durchsucht und wer-
den auf diese hier näher eingehen. Programme, die in an-
deren Sprachen bereits erfolgreich auf ihre Wirksamkeit 
untersucht wurden und für die eine deutschsprachige 
Umsetzung zeitnah erwartet wird, werden ebenfalls be-
trachtet.

Ergebnisse

International verfügbare Interventionen

Anzahl an Interventionen und Sprachen

Eine Auswertung der Abstracts erfolgte bei 418 Arbeiten. 
Von diesen wurden 210 für die Volltextanalyse ausge-
wählt. Die zuvor defi nierten Kriterien wurden von 86 Ar-
beiten erfüllt. Eine Publikation konnte nur aufgrund des 
Abgleichs mit der Beacon-Webseite (Christensen et al., 
2010) einer Intervention zugeordnet werden. Insgesamt 
wurden 37 Interventionen identifi ziert.

Unter allen 37 Interventionen sind 30 englischsprachig. 
Weitere 5 sind in niederländischer, jeweils 3 in deutscher, 
spanischer oder schwedischer, je 2 in fi nnischer oder chi-
nesischer und je eine in italienischer, griechischer, norwe-
gischer oder arabischer Sprache verfügbar. Von den Inter-
ventionen sind 28 in nur einer Sprachausgabe erhältlich. 
Die verbleibenden neun Interventionen werden in zwei 
(n  = 4) bis vier (n  = 1) Sprachen angeboten. Eine Tabelle 
mit allen identifi zierten Interventionen ist auf Anfrage bei 
den Autoren erhältlich.

Medium und Zielgruppen

Unter den 37 Interventionen waren 35 internet- und zwei 
smartphonebasiert. Insgesamt 27 Programme sind an er-
wachsene Personen der Allgemeinbevölkerung gerichtet, 
zwei speziell an Mütter mit postpartaler Depression und 
jeweils eines an Paare oder Partnersuchende, Diabetiker, 
depressive Personen mit Substanzmissbrauch, sozial be-
nachteiligte Mütter mit Kindern im Vorschulalter, Überle-
bende traumatischer Ereignisse, Personen mit ausländi-
schen Wurzeln, ältere Personen der Allgemeinbevölkerung 
und junge Erwachsene.

Theoretischer Hintergrund

Die Mehrzahl der Interventionen (19 Interventionen) be-
nennt als theoretischen Hintergrund die kognitive Verhal-
tenstherapie. Als weitere spezifi sche Hintergründe werden 
Problemlösetraining, Akzeptanz- und Commitmentthera-
pie, interpersonelle Therapie, Achtsamkeitstraining, das 
Prevention and Relationship Enhancement Program 
(PREP, Markman, Stanley & Blumberg, 2001), die Me-
thods of Levels Therapie (Carey, 2006) sowie die Metho-
den der Positiven Psychologie angeführt. Sechs Program-
me verwenden unterschiedliche Kombinationen der 
genannten Methoden (z. B. Meyer et al., 2009). Eine Inter-
vention legt das Transtheoretische Modell der Verhaltens-
änderung (Prochaska & Velicer, 1997) als wesentlichen 
Rahmen zu Grunde, eine weitere die sozial-kognitive The-
orie der posttraumatischen Genesung (Benight & Bandu-

Abbildung 1. Schematische Darstellung des Auswahlprozesses von für 

die Übersichtsarbeit geeigneten Publikationen.
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ra, 2004). Als wirksam erwiesen sich des Weiteren auch 
Webseiten, die lediglich Psychoedukation (z. B. Christen-
sen, Griffi  ths & Jorm, 2004) anbieten. Auch für eine im 
Wesentlichen auf Peer Support aufb auende Webseite (Big 
White Wall; Lemma & Fonagy, 2013) gibt es Hinweise auf 
ihre Wirksamkeit.

Umfang, Dauer und Zugangswege

Umfang und Dauer der Interventionen variieren vom ein-
maligen Besuch einer Psychoedukationswebseite (z. B. 
BluePages; Christensen et al., 2004) bis hin zur regel-
mäßigen Bearbeitung aufeinander aufb auender Lektio-
nen mit ergänzenden Aufgaben (z. B. Deprexis; Meyer et 
al., 2009). Einen modularen Aufb au realisieren 27 der 37 
Interventionen.

Bei den Zugangswegen reicht die Bandbreite von 
 kostenfreien, für jeden zugängliche Interventionen 
(z. B. MoodGYM; Christensen, Griffi  ths & Korten, 2002) 
bis hin zu kostenpfl ichtigen Interventionen (z. B. 
 BluesBegone; Purves, Bennett & Wellman, 2009) und 
jenen, die nur für die Einwohner bestimmter Länder ge-
öff net sind (z. B. Mood Mechanic Course; Johnston et al., 
2014). Zu weiteren Programmen erhalten Patienten nur 
durch Überweisung des behandelnden Arztes (Colour 
Your Life; Spek et al., 2007) oder durch die Teilnahme an 

Evaluationsstudien Zugang (z. B. The Wellbeing Course; 
Titov et al., 2013).

Unterstützung

Therapeutisch unterstützte Programme sind, außer im 
Rahmen von Studien, zumeist kostenpfl ichtig. Bei der 
Mehrzahl der Interventionen (n = 24; 64,9 %) ist die durch 
einen Menschen geleistete therapeutische Unterstützung 
nicht als integraler Bestandteil zu betrachten, d. h. sie sind 
grundsätzlich auch ohne diese nutzbar.

Die deutschsprachigen Angebote

Tabelle 2 liefert einen Überblick über die deutschsprachi-
gen Angebote.

Deprexis

Aufbau und wesentliche Inhalte
Das als Medizinprodukt zugelassene Deprexis (Meyer et 
al., 2009) ist eine internetbasierte Therapie zur Behand-
lung depressiver Symptome im Erwachsenenalter. Der 
Schwerpunkt liegt auf der kognitiven Verhaltenstherapie, 
ergänzt durch Methoden der Positiven Psychologie, Ak-

Tabelle 2. Übersicht über deutschsprachige Interventionen, für die es aus Studien Hinweise auf ihre Wirksamkeit bei depressiver Symptomatik gibt.

Deprexis Staerkentraining Achtsamkeit App

Zielgruppe Allgemeinbevölkerung Allgemeinbevölkerung Allgemeinbevölkerung

Medium Internet Internet Smartphone

Sprachen Deutsch, Englisch, Schwedisch Deutsch Deutsch, Englisch, Finnisch

Theoretischer 

 Hintergrund

KVT, Positive Psychologie, ACT, PLT Positive Psychologie Achtsamkeit

Umfang 10 Therapiemodule, Hausaufgaben 4 Phasen; einwöchige Trainings-

phase mit täglichem Training 

von ca. 5–15 Minuten

geleitete und ungeleitete Medita-

tionsübungen unterschiedlicher 

 Länge

Dauer max. 90 Tage 1 Woche keine Vorgabe

Unterstützung keine Unterstützung keine Unterstützung keine Unterstützung

Zugang über Hilfsmittelrezept vom Hausarzt an Studienteilnahme gebunden App Store, Google Play Store

Kosten 297,50 €; Kostenübernahme wird durch 

Kassen für jeden Einzelfall entschieden

kostenfrei 2,99 € im App Store; 

1,79 € im Play Store

Link www.deprexis.de www.staerkentraining.ch -

Studien (Literatur-

recherche)

Berger, Hammerli, Gubser, Andersson & 

Caspar, 2011 (RCT); Meyer, Berger, 

 Caspar, Beevers, Andersson & Weiss, 

2009 (RCT); Moritz, Schilling, Hau-

schildt, Schroeder & Treszl, 2012 (RCT)

Proyer, Gander, Wellenzohn & 

Ruch, 2014 (RCT)

Ly, Truschel, Jarl, Magnusson, 

 Windahl, Johansson, Carlbring & 

 Andersson, 2014 (RCT; Vergleich zu 

alternativer Behandlung)

Anmerkungen. KVT = kognitive Verhaltenstherapie; ACT = Akzeptanz- und Commitmenttherapie; PLT = Problemlösetraining, RCT = randomized 

controlled trial (deutsche Übersetzung: randomisierte Kontrollgruppenstudie)
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zeptanz- und Commitment-Therapie, Schematherapie 
und Problemlösetherapie. Die Vermittlung der Konzepte 
und Techniken erfolgt in Form eines simulierten Dialoges. 
Je nach Antwortverhalten des Nutzers präsentiert Depre-
xis andere Folgeinhalte. Die Module beinhalten neben 
psychoedukativen Elementen auch praktische Übungen. 
Zwischen den Modulen sind Hausaufgaben zu bearbeiten.

Optional kann Deprexis mit computergenerierten indi-
vidualisierten SMS-Nachrichten ergänzt werden (Meyer et 
al., 2015). Sie sollen die Patienten an Techniken aus dem 
Programm erinnern und zu ihrer Anwendung in der All-
tagssituation ermuntern.

Unterstützung
Deprexis ist als ungeleitetes Angebot ohne die Unterstüt-
zung eines Therapeuten nutzbar.

Wirksamkeit
Zum Zeitpunkt unserer Literaturrecherche lagen drei rando-
misierte Kontrollgruppenstudien (randomized con trolled 
trials, RCTs) vor, in denen die Wirksamkeit von Deprexis 
nachgewiesen werden konnte (Berger, Hammerli, Gubser, 
Andersson & Caspar, 2011; Meyer et al., 2009; Moritz, Schil-
ling, Hauschildt, Schroeder & Treszl, 2012), wobei sich die 
größten Eff ekte bei einer gestützten Anwendung zeigten. 
Mittlerweile wurden drei weitere Studien veröff entlicht, 
welche die Wirksamkeit von Deprexis belegen (Fischer et 
al., 2015; Meyer et al., 2015; Schröder et al., 2014).

Verfügbarkeit
Deprexis ist nicht im freien Verkauf erhältlich. Patienten 
können sich beim Arzt ein Hilfsmittelrezept ausstellen las-
sen und dieses in einer Apotheke einlösen. Daraufh in er-
folgt durch die Entwickler- und Betreiberfi rma (Gaia AG) 
die Zusendung des für die Registrierung notwendigen Zu-
gangsschlüssels. Alternativ kann sich ein Patient direkt 
mit der Gaia AG in Verbindung setzen. Ein Zugang kann 
für 90 Tage erworben werden. Anfallende Kosten müssen 
zunächst vom Patienten entrichtet werden. Eine Rücker-
stattung durch die Krankenversicherer ist im Einzelfall 
möglich, jedoch nicht sicher (M. Zenker, persönl. Mittei-
lung, März 2015).

Staerkentraining.ch

Aufbau und wesentliche Inhalte
Das Staerkentraining (Proyer, Gander, Wellenzohn & 
Ruch, 2014) ist ebenfalls internetbasiert. Den theoreti-
schen Hintergrund bildet die Positive Psychologie. Die 
Inhalte werden fortlaufend aktualisiert (R. Proyer, per-
sönl. Mitteilung, 10.2.2015). Die Durchführung der 
I ntervention ist in mehrere Phasen unterteilt (Gander, 
Wellenzohn, Proyer & Ruch, 2014). In der Basisinforma-

tionsphase sind Fragebögen auszufüllen, zu deren Ergeb-
nissen der Nutzer am Ende des Programms eine Rück-
meldung erhält. Um den Trainingsfortschritt verfolgen 
zu können, werden in der anschließenden Vorbereitungs-
phase weitere Datenerhebungen durchgeführt. Die dar-
auf folgende einwöchige Trainingsphase dient dem Trai-
ning sogenannter Charakterstärken. Sie erfordert täglich 
5–15 Minuten. Nachbefragungen erfolgen bei Abschluss 
des Trainings sowie nach weiteren ein, drei und sechs 
Monaten (Nachbefragungsphase), bevor abschließend 
eine Rückmeldung über individuelle Trainingserfolge ge-
geben wird.

Unterstützung
Nutzer des ungeleiteten Staerkentrainings erhalten keine 
therapeutische Unterstützung. Der Kontakt mit den Teil-
nehmern beschränkt sich auf E-Mails, die an die Nachbe-
fragungen erinnern sowie eine abschließende individuelle 
Rückmeldung der erhobenen Fragebogendaten.

Wirksamkeit
Proyer et al. (2014) konnten in einem RCT zeigen, dass die 
Inhalte des Trainings in einer Gruppe 50–79-jähriger 
Frauen eff ektiv depressive Symptome reduzieren konnten 
(Intergruppenvergleich: d = 0.11 bis 0.78). In einem ande-
ren RCT konnten Gander, Proyer, Ruch and Wyss (2013) 
bei einer 19–79-jährigen, überwiegend weiblichen Stich-
probe ebenfalls positive Eff ekte der Mehrzahl der unter-
suchten Interventionen auf depressive Symptome nach-
weisen (Intergruppenvergleich: d = 0.01 bis 0.55).

Verfügbarkeit
Die Teilnahme am Staerkentraining ist studiengebunden. 
Interessenten können sich online in eine Interessenten-
liste eintragen.

Die Achtsamkeit App

Aufbau und wesentliche Inhalte
Die Achtsamkeit App beinhaltet verschiedene Audiodatei-
en, die dem Nutzer die Anwendung von Achtsamkeits-
übungen ermöglichen sollen (Ly et al., 2014). Dabei han-
delt es sich um angeleitete und stille Meditationen 
unterschiedlicher Länge (3, 5, 15 und 30 Minuten). Nutzer 
haben zudem die Möglichkeit, eigene Meditationen zu er-
stellen (Google Play Store).

Unterstützung
Benutzer der App erhalten keine Unterstützung.

Wirksamkeit
In einer Studie von Ly et al. (2014) fanden sich große Intra-
gruppen-Eff ektstärken im Prä-Post-Vergleich (BDI-II: d  = 
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1.21; PHQ-9: d  = 1.15) und 6-Monats-Follow-Up (BDI-II: 
d  = 1.09; PHQ-9: d  = 0.91). Die App zeigte vor allem bei 
Personen mit geringer Symptomausprägung Wirkung. Al-
lerdings erhielten ihre Nutzer minimale therapeutische 
Unterstützung in Form regelmäßiger kurzer Nachrichten 
und persönlicher Feedbacks über ihre Arbeit mit der App. 
Darüber hinaus wurde die Anwendung mit einem web-
basierten Psychoedukationsteil kombiniert. Diese Aspek-
te sind in der kommerziellen Version nicht vorhanden.

Verfügbarkeit
Die App kann kostenpfl ichtig im Google Play Store und im 
App Store erworben werden.

Weitere deutschsprachige Entwicklungen

Eine deutschsprachige Version von MoodGYM (Christen-
sen et al., 2002) und das Gesundheitstraining.Online 
(GET.ON z. B. Ebert et al., 2014) sind im Rahmen von Stu-
dienteilnahmen bereits verfügbar.

MoodGYM

Aufbau und wesentliche Inhalte
MoodGYM ist eine in Australien entwickelte und auf den 
Methoden der kognitiven Verhaltenstherapie basierende 
interaktive Webseite zur Prävention und Bewältigung von 
depressiven Symptomen und Ängsten. Es besteht aus fünf 
interaktiven und mit Übungen angereicherten Modulen, 
deren Bearbeitung jeweils 30–45 Minuten in Anspruch 
nimmt. Zwischen diesen sollen Hausaufgaben bearbeitet 
werden.

Unterstützung
Benutzer von MoodGYM erhalten keine Unterstützung.

Wirksamkeit
Die Wirksamkeit des Programms konnte in RCTs belegt 
werden (z. B. Christensen et al., 2004, 2002; Donker et al., 
2013; Farrer, Christensen, Griffi  ths & Mackinnon, 2011; 
Mackinnon, Griffi  ths & Christensen, 2008; Powell et al., 
2013). Daten zur Wirksamkeit der deutschsprachigen Ver-
sion sind bisher nicht publiziert.

Verfügbarkeit
MoodGYM ist gegenwärtig in Englisch, Norwegisch, Fin-
nisch, Chinesisch und Niederländisch für die Öff entlich-
keit zugänglich. Die Anmeldung und Nutzung des Pro-
gramms ist weltweit kostenfrei. Eine deutschsprachige 
Version der Webseite ist bereits online, kann derzeit je-
doch nur im Rahmen von Studien genutzt werden (M. 
Löbner, persönl. Mitteilung, 9.9.2014).

GET.ON

Aufbau und wesentliche Inhalte
Innerhalb des Gesundheitstraining.Online (GET.ON; www.
geton-training.de) werden drei Interventionen für depressi-
ve Störungen angeboten, die unterschiedliche Zielgruppen 
ansprechen: 1. Prävention von depressiver Erschöpfung (GET.
ON Mood Enhancer; Ebert et al., 2014), 2. Diabetes und De-
pressionen (GET.ON Mood Enhancer Diabetes; Nobis et al., 
2013) und 3. das Vorstationäre Training für Personen mit De-
pressionen (GET.ON Mood Enhancer-WL; Reins et al., 2013).

Diese bestehen aus je 6 Kernmodulen, die in üblicher-
weise 3–6 Wochen bearbeitet werden. Die Schwerpunkte 
sind Psychoedukation, Verhaltensaktivierung und Prob-
lemlösetraining. Im Programm für Diabetiker werden dia-
betesspezifi sche Themen ergänzt. Regelmäßige Hausauf-
gaben sollen die Integration der erlernten Fähigkeiten in 
den Alltag fördern. Für eine umfassendere Darstellung der 
Inhalte sei auf Nobis et al. (2013), Reins et al. (2013) und 
auf Ebert et al. (2014) verwiesen.

Zu den besonderen Eigenschaften von GET.ON gehört, 
dass es adaptiv ist. Die im Verlauf des Trainings dargebo-
tenen Inhalte sind abhängig von den Antworteingaben der 
Nutzer.

Unterstützung
Die Kurse werden mit geringfügiger Unterstützung (E-Mail 
oder Telefonkontakte) durchgeführt, die vorrangig dazu 
dient, die Motivation der Teilnehmer aufrecht zu  erhalten. 
Das Programm für Diabetiker bietet außerdem tägliche 
standardisierte SMS-Nachrichten, welche die Integration 
gelernter Strategien in den Alltag unterstützen sollen.

Wirksamkeit
Für das Programm zur Prävention depressiver Erschöp-
fung und das vorstationäre Training für Personen mit De-
pressionen liegen bislang keine Studien zur Wirksamkeit 
vor. Zur Intervention für Diabetiker mit komorbider de-
pressiver Symptomatik wurden erste Ergebnisse eines 
RCTs veröff entlicht (Nobis et al., 2015), welche die Wirk-
samkeit belegen.

Verfügbarkeit
Der Zugang ist an die Teilnahme an Studien gebunden. 
Interessenten können sich auf der Internetseite für zu-
künftige Studien registrieren.

Diskussion

Obwohl unsere Literaturrecherche für die letzten Jahre 
eine immense Zunahme der Forschungsaktivität zu On-
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line-Interventionen bei depressiven Symptomen zeigt, 
konnten im Rahmen dieser Arbeit international nur 37 
verfügbare evidenzbasierte Programme identifi ziert wer-
den. Lediglich drei Interventionen sind in deutscher Spra-
che verfügbar. Nur bei einer kann von einer guten Evi-
denzbasierung gesprochen werden (Deprexis; Meyer et 
al., 2009). Mit GET.ON und einer deutschen Version von 
MoodGYM befi nden sich weitere aussichtsreiche deutsch-
sprachige Angebote in der Entwicklung.

Bei Berücksichtigung strengerer Kriterien zur Defi nition 
der Wirksamkeit, wie sie beispielsweise in der Evidenzba-
sierten Medizin gefordert werden (Sackett, Rosenberg, 
Gray, Haynes & Richardson, 1996), hätte eine weitaus 
größere Anzahl an Interventionen ausgeschlossen werden 
müssen. So wurden nur 23 der 37 Interventionen erfolg-
reich in RCTs auf ihre Wirksamkeit untersucht. Für vier 
Interventionen ist die Befundlage mit drei oder mehr RCTs 
besonders robust. Dies sind MoodGYM (6 RCTs; Christen-
sen et al., 2004; Farrer et al., 2011; Hoifodt et al., 2013, 
Lintvedt et al., 2013; Powell et al., 2013; Twomey et al., 
2014), Beating The Blues (3 RCTs; Grime, 2004; Proudfoot 
et al., 2003, 2004), This Way Up Depression Course (3 
RCTs; Perini, Titov & Andrews, 2009; Titov et al., 2010; 
Williams, Blackwell,  Mackenzie, Holmes & Andrews., 
2013) und Deprexis, für das zum Zeitpunkt der Literatur-
recherche 3 RCTs (Berger et al. 2011; Meyer et al., 2009; 
Moritz et al., 2012) vorlagen und für das seit dem drei wei-
tere RCTs (Fischer et al., 2015; Meyer et al., 2015; Schröder 
et al., 2014) veröff entlicht wurden. In den kommenden Jah-
ren sollte der Fokus weniger auf einer Ausweitung des be-
stehenden Spektrums an verfügbaren Interventionen lie-
gen, sondern eine Weiterentwicklung der Interventionen 
mit hoher Evidenzbasierung und ihre Bereitstellung für 
möglichst weite Teile der Welt durch Übersetzungen und 
kulturelle Anpassungen angestrebt werden.

Die Integration von Online-Interventionen in eine Rou-
tineanwendung ist in einigen europäischen Ländern, dar-
unter Großbritannien (Beating the Blues) und die Nieder-
lande (Colour Your Life), bereits erfolgreich vollzogen. 
Unter welchen Bedingungen eine Einbindung in das deut-
sche Gesundheitssystem erfolgen kann, ist zum gegenwär-
tigen Zeitpunkt nicht geklärt.

Ein mögliches Modell für die Implementierung von In-
ternettherapien in die Routineversorgung ist der Stepped 
Care-Ansatz (van Straten, Seekles, van't Veer-Tazelaar, 
Beekman & Cuijpers, 2010). Beim Auftreten depressiver 
Symptome würde aufgrund möglicher Spontanremissio-
nen zunächst eine aktiv-abwartende Begleitung mit regel-
mäßiger Kontrolle der Symptomentwicklung erfolgen. 
Bleiben Verbesserungen aus, erhalten Patienten Zugang 
zu geleiteten, z. B. internetbasierten Selbsthilfeinterventi-
onen. Erzielen auch diese keinen Erfolg, wird das thera-
peutische Vorgehen intensiviert.

Inwieweit der Einsatz von Internettherapien auch bei 
schwereren Ausprägungen indiziert ist, ist Gegenstand der 
aktuellen wissenschaftlichen Diskussion (van Straten et 
al., 2010). Untersuchungen konnten bereits zeigen, dass 
die Programme eff ektiv vor einer weiteren Verschlechte-
rung einer bestehenden leichten depressiven Symptoma-
tik schützen (Levesque et al., 2011) und bei unterschied-
lich schweren Ausprägungen depressiver Symptome 
wirksam sein können (Clarke et al., 2005, 2002; Meyer et 
al., 2015; Moritz et al., 2012; Proudfoot et al., 2003). In 
Anbetracht der bestehenden Unterversorgung depressiver 
Störungen stellen computerbasierte Interventionen somit 
eine mögliche Minimalbehandlung dar.

Eine wichtige Frage ist, wer über die Eignung eines Pa-
tienten für die Internettherapie entscheiden soll (Brames-
feld, Schafer, Stengler & Schomerus, 2014). In Ländern, in 
denen computergestützte Interventionen bereits in das 
Gesundheitssystem integriert sind, reicht häufi g eine 
Überweisung durch den Hausarzt. Aktuelle Befunde legen 
jedoch nahe, dass Hausärzte depressive Erkrankungen nur 
unzureichend identifi zieren (Carey et al., 2014). Einen Lö-
sungsansatz für niederschwellige Angebote könnte die In-
tegration von Selbsttests zur Klärung von Fragen der Indi-
kation und Kontraindikation darstellen. Es ist jedoch auch 
zu diskutieren, ob nicht generell ein vollständig barriere-
freier Zugang mit einhergehender hoher Reichweite be-
vorzugt werden sollte.

Eine Limitation der vorliegenden Arbeit stellt die durch 
den technischen Fortschritt begründete begrenzte Dauer-
haftigkeit unserer Ergebnisse dar. Entsprechend ist eine 
regelmäßige Aktualisierung in Hinblick auf neue Interven-
tionssysteme sowie Verfügbarkeits- und Wirksamkeits-
prüfungen notwendig.

Internetbasierte, computer- und smartphonegestützte 
Interventionen stellen trotz der noch off enen Fragen ei-
nen vielversprechenden Ansatz zur Behandlung und Prä-
vention depressiver Symptome dar. Ihre leichte Erreich-
barkeit für weite Teile der Bevölkerung und ihr Potenzial, 
der Aufrechterhaltung und Progredienz depressiver Er-
krankungen entgegenzuwirken, könnten sie zu einem 
nützlichen Element sozialpsychiatrischer Versorgungs-
modelle machen. Weiter voranschreitende technologi-
sche Entwicklungen werden die Möglichkeiten von E- und 
M-Health-Interventionen in Zukunft weiter verbessern.
Dabei stellen die zunehmende Möglichkeit der Individua-
lisierung und die Interaktivität der Interventionen zwei
zentrale Ansatzpunkte für die Bereicherung psychiatri-
scher Angebote dar. Um eine Verbesserung der Versor-
gung von Patienten mit depressiven Störungen durch
computergestützte Interventionen zu erreichen, scheint
die Frage essenziell, wie evidenzbasierte Angebote für ge-
eignete Patientengruppen bereitgestellt werden können.
Angesichts einer explodierenden Zahl von Health-Apps
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und Webseiten, die derzeit primär mit kommerziellen 
Zielstellungen ver- und betrieben werden, steht nicht zu-
letzt die Gesundheitspolitik vor der Herausforderung ei-
ner notwendigen Regulierung.
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CME-Fragen

1. Welche Aussage trifft nicht zu?
a. Depressionen stellen eine der wesentlichen Ursachen

für die weltweite Krankheitslast dar
b. Die Anzahl der Betroffenen, die Hilfe in Anspruch neh-

men, ist vergleichsweise gering
c. Qualifizierte therapeutische Angebote sind ausreichend 

verfügbar
d. Minore Depressionen gehen mit einem erhöhten Risiko

für die Entwicklung des Vollbildes einer Depression ein-
her

2. In welche Ansätze sind Internet- und computerge-
stützte Verfahren typischerweise zu differenzieren?
a. In geleitete und ungeleitete Ansätze
b. In Ansätze mit niedrig und hoch intensiver Unterstützung
c. In E-Mail-, Chat- und Webcam-Ansätze
d. In Onlinetherapien für Gruppen und Einzelpersonen

3. Welche Aussage ist richtig?
Therapeutisch unterstützte Angebote …
a. gehen mit besonders hohen Abbruchquoten einher
b. zeigen ähnlich hohe Effektstärken wie klassischer Face-

to-Face-Therapien
c. stellen den größten Teil des verfügbaren Angebotes dar
d. zeigen gegenüber den nicht unterstützten Angeboten

niedrigere Effektstärken

4. Welche Aussage trifft zu?
Unter den 37 im Rahmen dieser Arbeit identifizierten
Programmen …
a. ist der überwiegende Anteil multilingual
b. dominieren Interventionen mit psychodynamischem

Hintergrund
c. gibt es keine therapeutisch unterstützten Programme
d. sind vorrangig englischsprachige Interventionen zu fin-

den

5. Welche Aussage trifft zu?
Der Bevölkerungsimpact …
a. ist bei Programmen mit großen Effekten immer höher

als bei Programmen mit vergleichsweise kleinen Effek-
ten

b. ist bei frei verfügbaren Programmen immer niedriger
c. kann auch bei verhältnismäßig kleinen Interventions-

effekten den von Programmen mit großen Effekten
übersteigen

d. ist bei Programmen mit Zugangsbeschränkungen im-
mer höher

net-based cognitive-bias modification and Internet-CBT for de-
pression. Journal of Consulting and Clinical Psychology, 81, 
793–799.
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Abstract
Background: A pre-post pilot study was conducted to test 
the feasibility, acceptability, and potential effectiveness of a 
fully automatized computer-based intervention targeting 
hazardous drinking and depressiveness in proactively re-
cruited health care patients (HCPs). To address the impor-
tance of the sample selection when testing interventions, 

HCPs were compared to media recruited volunteers (MVs). 
Method: In a multicenter screening program 2,773 HCPs 
were screened for hazardous drinking and depressive symp-
toms. MVs were recruited via media solicitation. Over a peri-
od of 6 months, study participants received 6 individualized 
counseling letters and weekly short messages. Pre-post data 
were analyzed for 30 participants (15 HCPs, 15 MVs). Interven-
tion acceptability was assessed in post-intervention inter-
views conducted with 32 study participants. Results: MVs 
showed higher problem severity and motivation to change 
than HCPs. Over the course of the intervention both subsam-
ples reduced regular binge drinking (HCPs: p = 0.016; MVs: 
p = 0.031) and depressiveness (HCPs: p = 0.020; MVs: p < 
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0.001). MVs further reduced average daily alcohol consump-
tion (p = 0.034). The intervention received positive ratings 
from both subsamples, the alcohol module was rated more 
favorably by MVs than by HCPs (p = 0.012). Subsamples fur-
ther differed in terms of intervention usage (p = 0.013). Con-
clusion: The intervention was technically and logistically fea-
sible, well accepted, and may have the potential to reduce 
hazardous drinking and depressive symptoms in different 
populations. Subsamples differed in terms of problem sever-
ity, motivation to change, intervention usage, pre-post 
changes, and attitudes toward the intervention, showing 
that intervention development should involve the intended 
target populations to avoid biased conclusions on interven-
tion effectiveness and acceptability. © 2019 S. Karger AG, Basel

Introduction

Computer-based interventions can effectively reduce 
alcohol consumption [1]. However, their impact might 
be diminished by the concurrent existence of mental 
health problems. Numerous studies have shown that 
mental health problems are associated with cognitive 
and motivational patterns that could hinder individuals 
from successfully changing substance use behavior  [2–4]. 
Thus, in individuals with comorbid mental disorders, 
single-focused interventions targeting alcohol consump-
tion might not be sufficient to change consumption pat-
terns. Given the prevalent co-occurrence of substance 
use and depressive disorders [5], there is a need to de-
velop interventions addressing both alcohol consump-
tion and depression. Evidence suggests that the com-
bined treatment of comorbid alcohol use disorders 
(AUDs) and major depression is effective [6] and that 
computer-delivered treatments can be as effective as or 
even superior to therapist-delivered treatments [6–9]. To 
be effective on a population level, interventions should 
be made available to everyone who could benefit from 
them, regardless of their initial motivation to show a spe-
cific health behavior [10]. A proactive approach that is 
facilitating access to interventions for every eligible indi-
vidual can help to achieve this goal. Utilizing such an ap-
proach in health care settings seems especially conve-
nient. In Germany, 97% of the general adult population 
aged 18–79 have contact to a physician in in- or outpa-
tient facilities at least once a year [11]. 

Single-focused computer-based interventions using 
expert system technology have been shown to reduce 
hazardous alcohol consumption [12] and depressive 

symptoms [13] in unselected health care samples. How-
ever, it is unknown whether they can successfully be 
used to deliver a combined treatment addressing both 
conditions at once. Expert systems are fully automa-
tized decision-making systems that utilize participant 
data (e.g., from telephone assessments) to produce 
highly individualized feedback for participants (e.g., on 
drinking behavior) [14]. We developed a computer-
based expert system intervention simultaneously target-
ing hazardous alcohol consumption and depressive 
symptoms in health care patients (HCPs). Guided by 
the ORBIT model for developing behavioral treatments 
[15], we conducted a multicenter nonrandomized pre-
post intervention trial to test the feasibility and accept-
ability of our intervention and to collect preliminary 
data on its potential effectiveness. By testing these as-
pects in proactively and reactively recruited subsam-
ples, we further investigated the importance of the sam-
ple selection in the early stages of developing and testing 
behavioral interventions. Detailed descriptions of the 
study design, intervention, and results of the pilot study 
are provided.

Materials and Methods

Drafting of this paper was oriented toward the reporting items 
of the CONSORT 2010 statement: extension to randomised pilot 
and feasibility trials [16] applicable to our nonrandomized 
 design.

Recruitment
The study was part of a conglomerate of 2 projects that si-

multaneously screened for participants on 3 sites across 
 Germany: Greifswald (north-east, site 1, project 1 [described 
here]), Tübingen (south-west, site 2, project 2), and Lübeck 
(north-west, site 3, recruitment only). As the pilot study aimed 
at providing initial descriptive and qualitative data no formal 
power analysis was conducted. To test the research logistics and 
technical functionality of our expert system, 40 participants 
were deemed sufficient. Two recruitment strategies were used: 
(1) a proactive recruitment in HCPs and (2) a media recruitment 
to augment the sample and to allow for comparisons with the
target population.

Proactive Recruitment
From December 2015 to May 2016, patients of general hospi-

tals and general medical practices were screened for hazardous al-
cohol use and depressive symptoms. Screenings were realized us-
ing handheld computers, provided to the patients at their sickbed 
or in the waiting room, respectively. 

The hospital screenings on sites 1 and 3 took place from Mon-
day to Friday. Each day, study staff was provided with a list of new 
patients on the wards and approached each of these. On site 2, 
study staff visited the clinic wards only on certain days. As they 
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were not provided with a list of new patients to approach, they ap-
proached all patients on the wards. At general practices, all patients 
in the waiting room were approached on all sites. 

On sites 1 and 2, patients eligible for both project 1 and 2 were 
assigned to the project of the screening site. On site 3, assignment 
to projects was random. Due to an imbalance in the number of 
cases toward project 2, the assignment procedure was changed for 
the last 8 of 21 weeks of the field phase so that all patients eligible 
for both projects were assigned to project 1. Informed consent was 
obtained in writing.

Media Recruitment
Media recruitment took place from June to August 2016. It 

was exclusively done for project 1. Study advertisements were 
placed on 3 German depression discussion boards, one local stu-
dent discussion board, and the website of a German patient or-
ganization for individuals with depression. Additionally, the 
press office of the University Medicine of Greifswald published a 
press release that could be picked up by print media across 
 Germany. Furthermore, the study was promoted on the Face-
book page of the University Medicine of Greifswald and in 3 re-
gional newspapers.

Individuals interested in our study were able to contact us via 
E-mail or a toll free telephone number during office hours. They
were registered and then contacted by study staff to do a comput-
er-assisted telephone interview (CATI) to check for the relevant
inclusion criteria. Informed consent was obtained verbally.

Inclusion and Exclusion Criteria
Computer-Based Screening
To be eligible for the screening, patients had to be between 18 

and 64 years old. Exclusion criteria were being too sick to do the 
survey, being cognitively impaired, having insufficient German 
language skills or impaired senses (e.g., being blind). Hospital pa-
tients in isolation (e.g., due to having a multiresistant hospital 
germ) were also excluded. In general medical practices we further 
excluded patients who had no contact with their physician, for ex-
ample, when they came in only to pick up a prescription.

Study Participation
To be eligible for study inclusion, screening participants (1) 

had to practice hazardous drinking, initially defined as drinking 
more than 12 or 24 g (for women and men, respectively) of pure 
alcohol per day on average and (2) had to have suffered at least one 
episode with at least subclinical depressive symptoms during the 
12 months prior to the screening. The latter was the case if within 
a period of at least 2 weeks at least 2 DSM-IV [17] symptoms for 
major depression including depressed mood or anhedonia were 
present on more than half of the days [18]. 

An interim analysis of 694 screenings showed that with the 
abovementioned alcohol criterion, a large proportion of individuals 
practicing regular binge drinking were not included. As this also rep-
resents hazardous drinking, we adjusted the alcohol-related inclu-
sion criterion by also including individuals who practiced binge 
drinking, defined as drinking 4 drinks or more per occasion for 
women and 5 or more for men [19], at least once a month. Individu-
als were excluded if evidence for a current severe depressive episode 
was present (cf. Measures) and if they neither used a mobile phone 
nor the Internet at least once a week. HCPs were further excluded if 
they were seeing a psychotherapist and if there were signs of a mod-

erate or severe AUD according to the DSM-5 [20]. For media re-
cruited volunteers (MVs), we did not use these exclusion criteria. 
This allowed for more individuals to be included into the study, thus 
enabling a more rigorous testing of the feasibility and functionality 
of our intervention and the surrounding study logistics. However, 
MVs were excluded if they were not living in Germany.

Procedures for Study Participants
After the initial screening, participants were scheduled to take 

part in one baseline and 3 follow-up CATIs, 2 (T1), 4 (T2), and 
6 months later. For hospital patients, the baseline assessment was 
scheduled 14 days after the screening to make sure they were dis-
charged. Patients from general practitioners offices and MVs 
were contacted immediately. After the final assessment, partici-
pants were invited to a post-intervention interview to assess in-
tervention acceptability, which was conducted via telephone or 
face to face. Although this interview contained both quantitative 
and qualitative elements, this study solely focuses on quantitative 
data. Study participants were offered an incentive of up to 100 
EUR, of which 30 EUR were disbursed after the baseline assess-
ment, and the remaining 70 EUR after the post-intervention in-
terview. 

Participants
The computer-based screening was completed by 2,773 HCPs, 

among whom 55 (2.0%) fulfilled the final in- and exclusion criteria 
(cf. Fig. 1 and online suppl. Table 1; for all online suppl. material, 
see www.karger.com/doi/10.1159/000499040). As binge drinking 
initially was not considered as an inclusion criterion, 8 (14.5%) of 
these HCPs were not detected as eligible for study inclusion. An-
other 6 (10.9%) were assigned to project 2. The remaining 41 HCPs 
(75.5%) were offered to participate in our study. Of the 27 (65.9%) 
HCPs who consented to participate, 3 (11.1%) withdrew their con-
sent before baseline and 5 (18.5%) were not reachable as they did 
not provide sufficient contact information or did not react to con-
tact attempts. The remaining 19 (70.4%) HCPs completed the 
baseline assessment. The media advertisements led to 40 registered 
contact attempts by MVs (cf. Fig.  1). The initial screening was 
completed by 31 MVs of whom 15 (48.4%) were eligible for study 
inclusion, consented to participate, and completed the baseline 
 assessment. 

All 34 baseline completers were invited to participate in the 
post-intervention interview (participation rate 94.1%; 17 HCPs, 15 
MVs; n = 31 via telephone, n = 1 face to face [HCP]). The overall 
attrition of those who completed the baseline assessment and thus 
started the intervention was 11.8%. Attrition was restricted to 
HCPs (n = 4, 21.1%). The final sample for our pre-post analyses 
consisted of the 30 participants (15 HCPs, 15 MVs) who provided 
data at the 6-month follow-up.

Intervention
The intervention was a computer-based, fully automatized ex-

pert system [14] based on the transtheoretical model of behavior 
change [21]. Utilizing data gathered in CATIs, it generated indi-
vidually tailored motivational feedback letters for participants. Af-
ter baseline, T1, and T2, participants received 2 feedback letters, 
respectively. In addition, they received weekly individually tai-
lored short messages via mobile phone or E-mail (online suppl. 
Fig. 1). Online supplementary Table 2 summarizes the basic inter-
vention characteristics.
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Screening complete
(n = 2,773)

Inclusion criteria met1

(n = 90: 3.2%)

Eligible for study
inclusion1

(n = 55: 61.1%)

Consented to participate
(n = 27: 65.9%)

• Neither hazardous drinking nor depressive
symptoms: (n = 1,811: 65.3%)

• Hazardous drinking without depressive
symptoms (n = 474: 17.1%)

• Depressive symptoms without hazardous
drinking (n = 398: 14.4%)

• ≥1 exclusion criteria met (n = 35: 38.9%),
including:

• Suspected severe depression (n = 6: 6.7%)
• Moderate or severe AUD (n = 17: 18.9%)
• Seeing a psychotherapist (n = 23: 25.6%)

Declined participation (n = 14: 34.1%) 

• Lost due to initial inclusion criteria
(n = 8: 14.5%)

• Lost due to assignment to project 2
(n = 6: 10.9%)Offered participation

(n = 41: 74.5%)

Registered contact
attempts
(n = 40)

Screening started5

(n = 31: 77.5%)

Eligible for study
inclusion

(n = 15: 48.4%)

Offered participation
(n = 15: 100%)

• Age >642 (n = 1: 2.5%)
• Lost interest in study3 (n = 3: 7.5%)
• Missing contact data4 (n = 2: 5.0%)
• Foreign telephone number/address

(n = 1: 2.5%)
• Contact attempt after recruitment

was completed (n = 2: 5.0%)

• Age >64 (n = 3: 9.7%)
• No hazardous alcohol consumption

(n = 6: 19.4%)
• No depressive symptoms (n = 4:

12.9%)
• Suspected severe depressive

episode (n = 3: 9.7%)

Consented to participate
(n = 15: 100%)

Health care patients Media recruited volunteers

Baseline (n = 19: 70.4%)

T1 (n = 17: 89.5%)

Unwilling to participate (n = 2: 10.5%)

• Unwilling to participate (n = 3: 11.1%)
• Unreachable (n = 5: 18.5%)

Recruitment

Intervention

T2 (n = 16: 94.1%)
Unwilling to participate (n = 1: 5.9%)

6MFU (n = 15: 93.8%)

Unreachable (n = 1: 6.3%)

Baseline (n = 15: 100%)

T1 (n = 15: 100%)

T2 (n = 15: 100%)

6MFU (n = 15: 100%)

PI (n = 17: 89.5%) PI (n = 15: 100%)

Invited to post-intervention interview

Pre-post analyses sample

Post-intervention interview
analyses sample

Fig. 1. Participant flow for the proactive (left) and reactive (right) 
subsamples. Data for the proactive recruitment are aggregated 
over the 3 recruitment sites and the 2 recruitment settings. Data 
for the proactive recruitment divided by setting can be found in 
online supplementary Table 1. The reactive media recruitment ex-
clusively screened for eligibility for project 1. 1 Considering the 
final inclusion criteria. 2 Inappropriate age range was determined 
in the initial contact via phone prior to the execution of the screen-
ing procedure. 3 After explaining the study on the phone and/or 

sending out the study information via E-mail or postal letter. 4 In-
dividuals contacted us via E-mail but did not provide a telephone 
number. 5 Adaptive screening that ended as soon as an exclusion 
criterion was or an inclusion criterion was not fulfilled, in- and 
exclusion criteria were assessed in the order presented in the exclu-
sion box. 6MFU, 6-month follow-up; PI, post-intervention inter-
view to assess intervention acceptability to which dropouts were 
also invited; AUD, alcohol use disorder.
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The intervention consisted of an alcohol and a depression 
module (online suppl. Table 3). For the alcohol module, we relied 
on an already existing system that has been found to reduce alco-
hol use among HCPs [12]. The depression module was developed 
for this project. Based on the work of Levesque et al. [13], it in-
tended to address depressive symptoms by motivating individu-
als to implement evidence-based depression preventive or ame-
liorating behaviors (DPBs) into their daily routine. The 5 target 
behaviors were (1) obviate negative thoughts [22, 23], (2) engage 
in healthy, pleasant activities on most days [24, 25], (3) practice 
stress management on most days [26–28], (4) exercise on most 
days [29–31], and (5) getting help (professional or nonprofes-
sional) when needed. A detailed description of the intervention 
including example letters in German is provided in the supple-
ment.

Measures
Alcohol Consumption
To assess drinking behavior and to detect a moderate or severe 

AUD, we used the Alcohol Use Disorder Identification Test  (AUDIT, 
[32]). It consists of 10 items asking for consumption patterns and 
experienced negative consequences of alcohol consumption. Each 
item can be scored from 0 to 4 with a maximum AUDIT sum score 
of 40. A moderate or severe AUD was assumed if the score was 20 or 
higher [33]. In that case, screening participants were excluded from 
the study and given an envelope containing contact information of 
institutions providing specialized care for individuals with drinking 
problems. The 6-month follow-up assessment included the 3 con-
sumption items of the AUDIT (AUDIT-C, [34]) only.

To determine average intake of pure alcohol in grams per day, 
the categorical AUDIT-C items were complemented by a con-
tinuous assessment of alcohol consumption. Thus, we specifical-
ly asked how often participants drank alcohol and how many 
standard units of alcohol they typically drank at one occasion (on-
line suppl. Table 4). Average daily intake of pure alcohol was de-
termined by calculating a quantity-frequency index assuming 
10.5 g of pure alcohol for one standard drink. To determine binge 
drinking, a gendered version of the AUDIT item 3 considering 
thresholds defined in the respective inclusion criterion were used 
[35]. 

Depressive Symptoms
Depressive symptoms were assessed with the 8-item version of 

the Patient Health Questionnaire (PHQ-8, [18]). At the initial 
screening, prior to the presentation of the PHQ-8, participants an-
swered 3 screening items from the depression section of the Mu-
nich Composite International Diagnostic Interview [36], which 
were adopted to the 12 months prior to the screening: “In the past 
12 months, have you had a period of 2 weeks or longer where you 
…” (a) “felt sad, despondent or depressed almost daily for most of 
the time?”, (b) “felt constantly tired, drawn or exhausted, even 
when you had not been doing hard work or have been physically 
ill?”, (c) “lost interest in most things? This means, for example, 
hobbies, leisure, and being together with friends, that is things you 
usually enjoy?” If at least one of these items was endorsed, the 
PHQ-8 was presented.

If participants reported that depressive symptoms were present 
within the past 2 weeks and the PHQ-8 sum score of their most 
severe episode within the past 12 months was 20 or higher, they 
were excluded as we had to suspect a current severe depressive 

episode. In that case, participants were given an envelope contain-
ing contact information of institutions providing specialized care 
for individuals suffering from depressive symptoms. 

Baseline PHQ referred to the 2 weeks within the past 12 months 
in which the participant felt worst. At follow-up, PHQ referred to 
the 2 weeks within the past 6 months in which the participant felt 
worst. A PHQ sum score ≥10 was considered clinically relevant 
[18]. In addition to assessing more recent depressive symptoms 
with the PHQ-8, lifetime diagnosis of depression (major depres-
sion or dysthymia) and count of lifetime DSM-IV criteria for ma-
jor depression were assessed using the depression section of the 
Munich Composite International Diagnostic Interview, which was 
included in the 6-month follow-up assessment.

Motivation to Change Drinking Behavior and Usage of 
Depression Preventive Behaviors
Motivation to change drinking behavior and usage of DPBs 

were assessed on the basis of staging algorithms ([13, 37], online 
suppl. Fig. 2). DPB usage was assessed for each DPB separately. 
Participants were classified as precontemplators, contemplators, 
preparators, or actors [21]. Per definition, precontemplators do 
not perform the target behavior and do not intend to do so anytime 
soon. Contemplators do not perform the target behavior but in-
tend to do so in the foreseeable future. Preparators intend to begin 
performing the target behavior within the near future (usually the 
next month), and actors already perform the target behavior. 

Acceptability
Participants’ evaluations of the intervention and intervention 

usage were chosen as main indicators for intervention acceptabil-
ity. Using 5-point Likert scales, participants rated the information 
given in both intervention modules in terms of how helpful, com-
prehensible, individualized, motivating, well formatted, interest-
ing, and important they found them. Participants were further 
asked to grade the intervention modules and the entire interven-
tion on 6-point Likert scales ranging from “1, very good” to “6, very 
bad”. Using 5-point Likert scales ranging from “1, not at all” to “5, 
absolutely” participants were also asked whether participating in 
the study was worthwhile for them and whether they would rec-
ommend the intervention to other people. 

Participants’ reading behavior was chosen as indicator for in-
tervention usage. Participants were asked (1) how thorough they 
read the letters (I read them completely/partly/I did not read 
them), (2) whether there were some letters they did not read at all 
(yes/no; only asked if [1] was answered with “partly”), (3) whether 
they read some letters multiple times (yes/no), (4) whether they 
kept the feedback letters (yes/no), and (5) whether they read the 
short messages (yes/partly/no). 

Statistical Analysis
All calculations were carried out using the Stata 14 statistical 

software package [38]. To test for differences between HCPs and 
MVs, t tests for independent samples (interval data) and chi-
square tests (categorical data) were used. If expected cell counts 
were below 5, Fisher’s exact test was applied instead of the chi-
square test. To test for pre-post differences, t tests for dependent 
samples (interval data) and the McNemar test for dependent 
samples (categorical data) were used. Due to the explorative na-
ture of our analyses, α-levels were not adjusted for multiple com-
parisons.
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Results

Sociodemographics
The mean age was 35.4 (SD 13.9; Table 1) years. The 

majority of participants was female, single, employed, 
and had more than 10 years of school. Age (p = 0.025) and 
employment status (p = 0.022) were significantly related 
to recruitment strategy.

Motivation to Change Drinking Behavior
At baseline, 3 participants (10.0%) reported that they 

had already reduced their alcohol intake within the past 
6 months (online suppl. Table 5). At follow-up, the num-
ber increased to 14 participants. Among those, 71.4% 
were MVs, which in general tended to show a higher mo-
tivation to change their drinking behavior. At baseline, 
but not at the 6-month follow-up, motivation to change 
drinking behavior was related to the recruitment strategy 
(p = 0.002 and p = 0.110, respectively [Fisher’s exact test]). 

Alcohol Consumption
At baseline, the mean AUDIT score was significantly 

higher in MVs than in HCPs (p < 0.001; Table 2). MVs 
showed significantly higher levels of daily alcohol intake 
than HCPs (p = 0.021), there were significantly more MVs 
than HCPs who drank more than 12/24 g of pure alcohol 
per day (p < 0.001), and MVs reported significantly more 
drinking days per month than HCPs (p < 0.001). When 

excluding MVs with an AUDIT score of ≥20 (n = 4) from 
these analyses, that is, applying the same inclusion criteri-
on for both groups, the differences remained (AUDIT: 
HCPs: M 7.1, SD 3.7; MVs: M 13.7, SD 4.2; p < 0.001; aver-
age daily consumption: HCPs: M 8.3, SD 7.5; MVs: M 21.5, 
SD 3.3; p = 0.001; participants drinking more than 12/24 g/
day: HCPs: n = 1, 6.7%; MVs: n = 8, 72.7%; p = 0.001 [Fish-
er’s exact test]; drinking days per month: HCPs: M 8.1, SD 
7.6; MVs: M 17.1, SD 7.6; p = 0.006). All participants except 
one MV participant reported to binge at least once a month. 
Differences between subgroups were not significant (all 
participants: p = 1.000; AUDIT< 20 only: HCPs: n = 15, 
100%; MVs: n = 10, 90.9%; p = 0.423 [Fisher’s exact test]). 
At follow-up, MVs showed significant declines in average 
daily consumption (p = 0.034), participants drinking more 
than 12/24 g of pure alcohol per day (p = 0.002), and drink-
ing days per month (p < 0.001), leading to HCPs and MVs 
no longer differing on these variables (p = 0.877, p = 1.000, 
and p = 0.733, respectively). When excluding MVs with an 
initial AUDIT score of ≥20 from these analyses, differenc-
es remained insignificant (average daily consumption: 
HCPs: M 8.7, SD 7.6; MVs: M 6.7, SD 3.6; p = 0.424; par-
ticipants drinking more than 12/24 g/day: HCPs: n = 1, 
6.7%; MVs: n = 1, 9.1%; p = 1.000 [Fisher’s exact test]; 
drinking days per month: HCPs: M 7.8, SD 6.9; MVs: M 
7.5, SD 3.6; p = 0.881). Percentage of participants practic-
ing binge drinking at least once a month was reduced in 
both subsamples (HCPs: p = 0.016, MVs: p = 0.031). Again, 

Table 1. Sociodemographic characteristics of the sample

All (n = 30) HCPs (n = 15) MVs (n = 15) p value

Age, years, mean (SD) 35.4 (13.9) 29.8 (12.6) 41.0 (13.3) 0.025
Gender, female, n (%) 16 (53.3) 7 (46.7) 9 (60.0) 0.4641

Marital status, n (%)
Single
Married
Divorced/separated

21 (70.0)
7 (23.3)
2 (6.7)

12 (80.0)
3 (20.0)
0 (0.0)

9 (60.0)
4 (26.7)
2 (13.3)

0.3632

School years, n (%)
>10 years/still in school
≤10 years

23 (76.7)
7 (23.3)

12 (80.0)
3 (20.0)

11 (73.3)
4 (26.7)

1.0002

Employment status, n (%)
Fulltime (≥35 h/week)
Part-time (15–34 h/week)
Unemployed
Student

12 (40.0)
4 (13.3)
3 (10.0)

11 (36.7)

7 (46.7)
0 (0.0)
0 (0.0)
8 (53.3)

5 (33.3)
4 (26.7)
3 (20.0)
3 (20.0)

0.0222

1 Chi-square test.
2 Fisher’s exact test.
HCPs, health care patients; MVs, media recruited volunteers.
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subsamples did not differ in terms of binge drinking (all 
participants: p = 1.000; AUDIT< 20 only: HCPs: n = 8, 
53.3%; MVs: n = 6, 54.6%; p = 0.951 [chi-square test]).

Depressive Symptoms
A lifetime diagnosis of major depression or dysthymia 

was confirmed by the diagnostic interview at follow-up for 
2 thirds of our sample (Table 3). On average, MVs fulfilled 
significantly more DSM-IV criteria for major depression 
during their lifetime than HCPs (p = 0.006). At baseline, 
most participants (86.7%) reported to have experienced 
clinically relevant depressive symptoms during their most 
severe episode within the past 12 months. Mean PHQ-8 
score tended to be higher in MVs than in HCPs, but the dif-
ference was not significant (p = 0.079). After the interven-
tion, most participants (total sample: 86.7%; HCPs: 80.0%; 
MVs: 93.3%) reported to have experienced depressive 
symptoms at least once within the past 6 months. In the to-
tal sample, the number of participants with clinically rele-
vant depressive symptoms during their most severe depres-
sive episode was significantly lower after 6 months (p = 

0.007), with a significant reduction only seen in MVs (HCPs: 
p = 0.289, MVs: p = 0.016). Mean PHQ-8 scores showed that 
both groups experienced significantly less severe depressive 
symptoms during the intervention period compared to the 
preceding 12 months (HCPs: p = 0.020, MVs: p < 0.001). 
Reductions in depressiveness from pre to post assessment 
corresponded to medium to large effect sizes (Cohen’s d; 
total sample: d = 0.88; HCPs: d = 0.68; MVs: d = 1.10).

Usage of Depression Preventive Behaviors
At baseline, all participants reported using at least one 

DPB. In the total sample, the mean number of DPBs used 
was 2.7 (SD 1.2). HCPs and MVs did not significantly dif-
fer in that regard (HCPs: M 2.6, SD 1.2; MVs: M 2.8, SD 
1.3; p = 0.658). At follow-up, 29 (96.7%) participants re-
ported using at least one DPB. The mean number of DPBs 
used significantly increased to 3.5 (SD 1.2, p < 0.001) for 
the total sample, 3.3 (SD 1.5, p = 0.044) for HCPs, and 3.6 
(SD 0.8, p = 0.005) for MVs. Again, the difference be-
tween HCPs and MVs was not significant (p = 0.551). 
Seeking help when needed was the most frequently and 

Table 2. Pre-post data (except for AUDIT) for alcohol consumption measures

Variable All (n = 30) HCPs (n = 15) MVs (n = 15) p value

AUDIT1 at baseline, mean (SD) 12.0 (7.5) 7.1 (3.7) 17.0 (7.0) <0.001
Average consumption, g/day, mean (SD)

Baseline 26.1 (42.9) 8.3 (7.5) 43.8 (55.5) 0.021
6-month follow-up 8.5 (8.6) 8.7 (7.6) 8.2 (9.8) 0.877
Difference 17.6 (45.1) –0.4 (8.3) 35.6 (58.7) 0.026
p value 0.041 0.863 0.034 –

Daily consumption ≥12/24 g/day, n (%)
Baseline 13 (43.3) 1 (6.7) 12 (80.0) <0.0012

6-month follow-up 3 (10.0) 1 (6.7) 2 (13.3) 1.0003

p value 0.0064 1.0004 0.0024 –
Drinking days per month, mean (SD)

Baseline 13.4 (9.3) 8.1 (7.6) 18.7 (7.8) <0.001
6-month follow-up 7.4 (5.7) 7.8 (6.9) 7.1 (4.5) 0.733
Difference 5.9 (9.8) 0.3 (7.4) 11.6 (8.8) <0.001
p value 0.003 0.890 <0.001 –

Binge drinking at least once a month, n (%)
Baseline 29 (96.7) 15 (100) 14 (93.3) 1.0003

6-month follow-up 16 (53.3) 8 (53.3) 8 (53.3) 1.0002

p value <0.0014 0.0164 0.0314 –

1 Mean score is based on the original audit items.
2 Chi-square test.
3 Fisher’s exact test.
4 McNemar test.
Reported p value for the McNemar test is the exact McNemar significance probability.
HCPs, health care patients; MVs, media recruited volunteers; AUDIT, Alcohol Use Disorder Identification Test.
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exercising the least frequently used DPB at baseline 
(80.0% and 23.3%, respectively; online suppl. Table 6). At 
follow-up, exercising remained the least frequently used 
DPB, obviating negative thoughts became the most fre-
quently used DPB (40.0% and 90.0%, respectively). 

Acceptability
In the total sample, the information given in the alco-

hol module were rated as absolutely comprehensible and 
as rather helpful, well formatted, interesting, and impor-
tant (Table 4). MVs deemed the information in the alco-
hol module significantly more helpful (p = 0.043), indi-
vidualized (p = 0.041), motivating (p = 0.021), interesting 
(p < 0.001), and important (p = 0.005) than HCPs. MVs 
further gave the alcohol module a significantly better 
overall rating than HCPs (p = 0.012). The information giv-
en in the depression module were rated as absolutely com-
prehensible and as rather helpful, individualized, well for-
matted, interesting, and important by the total sample. 
HCP and MV ratings did not differ for this module (over-
all module rating: p = 0.231). Most participants (88.0%) 
rated the entire intervention as good or very good. Fur-
thermore, most participants reported that participating in 
the study was rather or absolutely worthwhile for them 

and that they would rather or absolutely recommend the 
intervention to other people (84.0%, respectively).

In terms of reading behavior, 5 (29.4%) HCPs and 11 
(73.3%) MVs reported to have read the letters completely. 
Differences between subgroups were significant (p = 
0.013; Table 5). No participant reported to not have read 
any letter and 15 participants (46.9%; 8 HCPs, 7 MVs) 
reported to have read some letters multiple times. Of 
those who read the letters only partly (n = 16, 50.0%; 12 
HCPs, 4 MVs), 5 (31.3%, all HCPs) reported that they ig-
nored some letters completely. However, all participants 
reported to have kept the letters, thus they might be read 
in the future. Of the 29 participants who remembered re-
ceiving short messages on a regular basis, 27 (93.1%) stat-
ed to have read at least some of them.

Discussion

The main findings of this feasibility study were: (1) pro-
actively and reactively recruited individuals are character-
ized by different levels of problem severity and motivation 
to change, which may impact intervention effectiveness 
and acceptability, (2) participants from different popula-

Table 3. Data regarding lifetime diagnosis of depression and pre-post data for depression-related parameters

Variable All (n = 30) HCPs (n = 15) MVs (n = 15) p value

M-CIDI lifetime diagnosis of depression, n (%)
MD or dysthymia lifetime 20 (66.7) 9 (60.0) 11 (73.3) 0.4393

MD lifetime 17 (56.7) 7 (46.7) 10 (66.7) 0.2693

Dysthymia lifetime 10 (33.3) 3 (20.0) 7 (46.7) 0.1213

Fulfilled DSM-IV MD criteria lifetime, mean (SD) 5.5 (2.4) 4.4 (3.1) 6.7 (1.8) 0.006
PHQ-8 sum score, mean (SD)

Baseline1 14.9 (4.1) 13.6 (5.0) 16.2 (2.4) 0.079
6-month follow-up2 9.8 (4.3) 9.4 (3.3) 10.3 (5.2) 0.589
Difference 5.1 (5.8) 4.2 (6.2) 5.9 (5.4) 0.420
p value <0.001 0.020 <0.001 –

Clinically relevant depression (PHQ-8 ≥10), n (%)
Baseline 26 (86.7) 11 (73.3) 15 (100) 0.1004

6-month follow-up 15 (50.0) 7 (46.7) 8 (53.3) 0.7153

p value 0.0075 0.2895 0.0165 –

1 Referred to the 2 weeks within the past 12 months in which the participant felt worst.
2 Referred to the 2 weeks within the past 6 months in which the participant felt worst.
3 Chi square test.
4 Fisher’s exact test.
5 McNemar test.
Reported p value for the McNemar test is the exact McNemar significance probability.
HCPs, health care patients; MVs, media recruited volunteers; M-CIDI, Munich composite international diagnostic interview; MD, 

major depression; PHQ-8, Patient Health Questionnaire (8 item version).
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tions reported reduced hazardous alcohol consumption 
and depressive symptoms after 6 months, (3) the interven-
tion was well accepted by individuals from different popu-
lations, but overall acceptability was higher in a conve-
nience MV sample, and (4) our multiple contact comput-
er-based intervention was technically and logistically 
feasible. While the substantial efforts for identification of 
eligible subjects among routine care patients limit its feasi-
bility as a standalone intervention, it can be considered as 
part of multiple health behavior change interventions that 
target various combinations of different health risk factors.

At baseline, MVs showed heavier alcohol consump-
tion patterns than HCPs. For HCPs, hazardous con-
sumption was predominantly characterized by binge 
drinking. Over the course of the intervention, significant 
declines were observed in both subsamples concerning 
the proportion of participants practicing regular binge 
drinking and in MVs concerning the average daily con-
sumption. The fact that the changes in consumption pat-
terns in HCPs were not as extensive as in MVs can be 
attributed to a floor effect. However, randomized con-
trolled trials showed that intervention effects of the mo-

Table 4. Data on the participants’ evaluations of the intervention from the post-intervention interviews

All (n = 32) HCPs (n = 17) MVs (n = 15) p value

From “1, strongly disagree” to “5, strongly agree”, the information 
given in the alcohol module were, mean (SD)

Helpful 3.9 (1.0) 3.5 (1.1) 4.3 (0.9) 0.043
Comprehensible 4.9 (0.3) 4.9 (0.3) 4.9 (0.3) 0.635
Individualized 3.3 (1.3) 2.8 (1.2) 3.7 (1.2) 0.041
Well formatted 4.5 (0.7) 4.5 (0.7) 4.5 (0.7) 0.988
Motivating 3.2 (1.0) 2.8 (1.0) 3.6 (0.8) 0.021
Interesting 3.8 (0.9) 3.3 (0.8) 4.3 (0.6) <0.001
Important 4.0 (1.0) 3.5 (1.1) 4.5 (0.7) 0.005

From “1, strongly disagree” to “5, strongly agree”, the information 
given in the depression module were, mean (SD)

Helpful 3.5 (0.9) 3.5 (1.0) 3.6 (0.9) 0.707
Comprehensible 4.8 (0.5) 4.8 (0.5) 4.9 (0.5) 0.818
Individualized 3.6 (0.8) 3.4 (0.7) 3.9 (0.9) 0.125
Well formatted 4.3 (0.7) 4.4 (0.6) 4.3 (0.9) 0.591
Motivating 3.4 (0.8) 3.3 (1.0) 3.6 (0.6) 0.312
Interesting 3.7 (0.9) 3.6 (1.0) 3.9 (0.8) 0.404
Important 4.0 (0.7) 3.8 (0.6) 4.3 (0.8) 0.091

From “1, very good” to “6, very bad”, how would you grade the alcohol 
module/depression module/whole intervention?, mean (SD)

Alcohol module 2.2 (0.9) 2.6 (1.0) 1.8 (0.6) 0.012
Depression module 2.2 (0.8) 2.4 (0.9) 2.0 (0.7) 0.231
Whole intervention 2.0 (0.6) 2.1 (0.7) 1.9 (0.5) 0.262

Participation was worthwhile for me, n (%)
1, not at all 1 (3.1) 1 (5.9) 0 (0.0) 0.6031

2 1 (3.1) 1 (5.9) 0 (0.0)
3 3 (9.4) 2 (11.8) 1 (6.7)
4 10 (31.3) 6 (35.3) 4 (26.7)
5, absolutely 17 (53.1) 7 (41.2) 10 (66.7)

I would recommend the intervention to other people, n (%)
1, not at all 0 (0.0) 0 (0.0) 0 (0.0) 0.2011

2 2 (6.3) 2 (11.8) 0 (0.0)
3 3 (9.4) 3 (17.7) 0 (0.0)
4 8 (25.0) 4 (23.5) 4 (26.7)
5, absolutely 19 (59.4) 8 (47.1) 5 (73.3)

All participants who completed the baseline assessment (n = 34) were invited (participation rate: 94%).
1 Fisher’s exact test.
HCPs, health care patients; MVs, media recruited volunteers.
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tivation enhancing alcohol module on alcohol use in-
creased over time in samples with at-risk alcohol use and 
initially low motivation to change [12, 39]. Thus, more 
extensive changes in consumption patterns of HCPs 
might have occurred after the completion of the study. 
In terms of depression, data from standardized diagnos-
tic interviews showed that MVs compared to HCPs ex-
perienced a higher symptom load during their lifetime. 
In accordance with this result, MVs tended to report 
more severe depressive symptoms than HCPs at base-
line. However, differences did not reach statistical sig-
nificance, which might be a consequence of our small 
sample size and the resulting low statistical power of our 
analyses. At follow-up, depressiveness was significantly 
reduced in both subsamples. Additionally, we observed 
significant increases in the number of DPBs used. These 
results give support to the idea that we can successfully 
confront depressive symptoms by fostering the use of 
DPBs with motivation-based programs [13]. 

Good intervention acceptability was shown by the pre-
dominantly positive ratings the intervention received 
from both subsamples. However, acceptability was higher 
in MVs than in HCPs. Compared to HCPs, MVs rated the 

alcohol module more positive and busied themselves 
more with the intervention materials. Furthermore, attri-
tion was restricted to HCPs. Differences in baseline mo-
tivation to change alcohol consumption might explain 
these findings. Higher motivation to change has been 
shown to be related to more positive attitudes toward cer-
tain elements of behavioral interventions [40]. Further-
more, previous studies have shown that motivation is re-
lated to treatment involvement and retention [41–43]. 

With 11.8% in the total sample, attrition across follow-
ups in this study was low, underlining good intervention 
acceptability. High attrition often is a major limitation of 
E-health interventions [44]. Computer-based treatments
for alcohol and depression have been shown to be affected
by this phenomenon as well [45, 46]. We deem the low at-
trition in this study mainly a consequence of our proactive
assessment approach (i.e., actively reaching out to partici-
pants via phone when the next assessment was due). This
can be seen as an administrative support type for which
Richards and Richardson [46] have shown positive influ-
ences on attrition. This study provides strong evidence for
the benefits of making proactive assessments a fixed com-
ponent of behavioral interventions. However, utilizing pro-

Table 5. Data on participants’ reading behavior as an indicator for intervention usage

Item All HCPs MVs p value

How thorough did you read the letters? n = 32 n = 17 n = 15
I read them completely 16 (50.0) 5 (29.4) 11 (73.3) 0.0133

I read them partly 16 (50.0) 12 (70.6) 4 (26.7)
I did not read them 0 (0.0) 0 (0.0) 0 (0.0)

Were there letters you did not read at all?1 n = 16 n = 12 n = 4
Yes 5 (31.3) 5 (41.7) 0 (0.0) 0.2454

No 11 (68.8) 7 (58.3) 4 (100)
Where there letters you read multiple times? n = 32 n = 17 n = 15

Yes 15 (46.9) 8 (47.1) 7 (46.7) 0.9823

No 17 (53.1) 9 (52.9) 8 (53.3)
Have you kept the letters? n = 32 n = 17 n = 15

Yes 32 (100) 17 (100) 15 (100) –*
No 0 (0.0) 0 (0.0) 0 (0.0)

Did you read the short messages?2 n = 29 n = 14 n = 15
Yes 22 (75.9) 9 (64.3) 13 (86.7) 0.3104

Partly 5 (17.2) 3 (21.4) 2 (13.3)
No 2 (6.9) 2 (14.3) 0 (0.0)

Data are presented in n (%).
* Not computable due to missing observations for not keeping the letters.
1 Item was not asked if participants stated to have read the letters completely.
2 Includes only participants who remembered receiving short messages on a regular basis.
3 Chi-square test.
4 Fisher’s exact test.
HCPs, health care patients; MVs, media recruited volunteers.
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active approaches requires a lot of time and effort. While 
this can be handled well by research staff under experimen-
tal conditions, implementing such approaches under rou-
tine care conditions has been shown to be challenging [47]. 

Utilizing different recruitment strategies led to sub-
stantially different samples in terms of problem severity, 
motivation to change, pre-post intervention changes, and 
attitudes toward the intervention. These findings ques-
tion a claim made by the ORBIT model [15] according to 
which it is sufficient to rely on a convenience sample in-
stead of a representative one when conducting prelimi-
nary tests of interventions. Our data suggest that such an 
approach might lead to biased conclusions about the po-
tential of interventions. This could lead (1) to the dismiss-
al of promising intervention approaches or (2) to carrying 
forward intervention approaches that fail to fulfill the 
needs for the intended target population. To avoid this, 
intervention developers should preliminary test their in-
terventions on those individuals who are to be targeted by 
the final intervention. 

In terms of feasibility, we showed that the intervention 
was technically and logistically feasible. However, feasibil-
ity under routine care conditions is limited due to the ef-
forts needed to identify eligible HCPs. Given that only 
2.0% of the screened HCPs were eligible for study inclu-
sion, it seems reasonable to rely on large-scale media ad-
vertisements to attract intervention participants. Howev-
er, reach of reactive approaches is low (e.g., [48]) and often 
limited to specific groups [49, 50]. This reduces the public 
health impact of interventions. In addition, those that are 
reached are not always those in need [10]. The cost–ben-
efit ratio of performing systematic proactive screenings in 
routine care might be improved if the screenings were ex-
panded to multiple health risk factors for which comput-
er-based interventions are provided in case of positive 
screening results [51]. Evidence for the adequacy of such 
an approach is provided by studies showing that the vast 
majority of the adult population is having at least one 
health risk factor [52, 53] and by studies showing that 
these can effectively be addressed with intervention ap-
proaches like the one described in this study [54]. 

There are limitations of our study. First, the data ana-
lyzed solely relied on self-reports, thus being prone to a 
social desirability bias. Second, this study focused on the 
feasibility and acceptability of the intervention in differ-
ently recruited subsamples. Due to the lack of a control 
group, it does not allow for conclusions concerning inter-
vention effectiveness. Third, our evaluation of interven-
tion acceptability did not consider qualitative data from 
the post-intervention interviews. This might have led to 

biased conclusions on intervention acceptability. Fourth, 
as this was a feasibility study, the sample size was small. 
Thus, the generalizability of the results to large popula-
tions is limited. Fifth, due to different institutional frame-
work conditions on the recruitment sites, we were not 
able to realize completely standardized recruitment ap-
proaches across the sites. Thus, we cannot draw definitive 
conclusions on the reach of the intervention.

In summary, this study has shown that our multiple-
contact computer-based intervention targeting both al-
cohol use and depressiveness was technically and logisti-
cally feasible and acceptable to proactively and reactively 
recruited samples. As shown by partially substantial pre-
post differences, the intervention may have the potential 
to reduce hazardous alcohol consumption and depressive 
symptoms. The differences between subsamples showed 
the importance of addressing the target population of a 
behavioral intervention when preliminary testing it. To 
justify efforts for systematic screening, more comprehen-
sive patterns of multiple health risks have to be addressed 
in addition to the specific and relatively rare combination 
of health risks addressed in the present study. Overall, the 
results of this pilot study justified the testing of a refined 
intervention within a randomized controlled trial. Re-
cruitment for an appropriate follow-up study with a lon-
ger follow-up period has already been finished (German 
Clinical Trials Register Study ID: DRKS00011635, [51]). 
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Background and aims: Symptoms of pathological gambling (SPG) and depression often co-occur. The nature of this
relationship remains unclear. Rumination, which is well known to be associated with depression, might act as a
common underlying factor explaining the frequent co-occurrence of both conditions. The aim of this study is to
analyze associations between the rumination subfactors brooding and reflection and SPG.Methods: Participants aged
14–64 years were recruited within an epidemiological study on pathological gambling in Germany. Cross-sectional
data of 506 (80.4% male) individuals with a history of gambling problems were analyzed. The assessment included a
standardized clinical interview. To examine the effects of rumination across different levels of problem gambling
severity, sequential quantile regression was used to analyze the association between the rumination subfactors and
SPG. Results: Brooding (p= .005) was positively associated with the severity of problem gambling after adjusting for
reflection, depressive symptoms, and sociodemographic variables. Along the distribution of problem gambling
severity, findings hold for all but the lowest severity level. Reflection (p= .347) was not associated with the severity
of problem gambling at the median. Along the distribution of problem gambling severity, there was an inverse
association at only one quantile. Discussion and conclusions: Brooding might be important in the development and
maintenance of problem gambling. With its relations to depression and problem gambling, it might be crucial when it
comes to explaining the high comorbidity rates between SPG and depression. The role of reflection in SPG remains
inconclusive.

Keywords: rumination, pathological gambling, depression, brooding, reflection

INTRODUCTION

It has been shown that symptoms of pathological gambling
(SPG) and symptoms of depression often co-occur (Kessler
et al., 2008; Petry, Stinson, & Grant, 2005; Rizeanu, 2013).
However, the nature of this relationship remains unclear. One
possible explanation for the high comorbidity is that SPG and
symptoms of depression pose risk-factors for one another. As
for the question of which one is preceding which, there have
been conflicting results (Afifi, Nicholson, Martins, & Sareen,
2016; Kessler et al., 2008). Analyzing data from a longitudi-
nal study on the relationship between gambling problems and
depression in a sample of young adults aged 18–20,
Chinneck, Mackinnon, and Stewart (2016) concluded that
the frequent co-occurrence of gambling problems and de-
pressive disorders is not due to one of them being a risk-factor
for the other, but due to an underlying factor that both
disorders have in common. People’s response styles
(Nolen-Hoeksema, 1991) might be such a factor.

According to Response Style Theory (Nolen-Hoeksema,
1991), the way people react to depressed mood states is an

important factor when it comes to the severity and duration
of such states. While engaging in distracting activities helps
to reduce and to shorten depressive symptoms, rumination,
that is to think about possible causes and implications of
one’s mood, leads to an amplification and continuation of
such symptoms. Treynor, Gonzalez, and Nolen-Hoeksema
(2003) later refined the concept of rumination. They found
that rumination consists of two distinct factors, which differ-
entially relate to depressive symptoms. They named these
factors brooding and reflection. Brooding thereby reflects “a
passive comparison of one’s current situation with some
unachieved standard” (Treynor et al., 2003, p. 256). Reflec-
tion on the other hand reflects “a purposeful turning
inward to engage in cognitive problem solving to alleviate
one’s depressive symptoms” (Treynor et al., 2003, p. 256).
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While both factors correlate with current depression, only
brooding correlates with depression over time, which led
Treynor et al. (2003) to the assumption that reflection might
be adaptive in reducing depressive symptoms over time by
causing effective problem solving.

It has been shown that rumination is not only related to
depression but to several maladaptive behaviors as well,
including binge drinking, alcohol abuse, binge
eating, and self-harm (Nolen-Hoeksema, Wisco, &
Lyubomirsky, 2008). There is evidence that rumination,
especially its subfactor brooding, might be related to
gambling as well. Using the Problem-Focused Styles of
Coping Inventory (PF-SOC; Heppner, Cook, Wright, &
Johnson, 1995), Getty, Watson, and Frisch (2000) assessed
the coping styles of pathological gamblers of the Gamblers
Anonymous (GA) and compared them with the coping
styles of non-pathological gambling matched controls.
They found that pathological gamblers reported higher
levels of reactive (ruminative) coping and lower levels of
reflective coping. Most importantly, the differences in
reactive coping could not be explained by depressive
symptoms. While the PF-SOC does not directly assess
rumination in the sense of the Response Style Theory
(Nolen-Hoeksema, 1991), the results hint at the importance
of rumination, especially brooding, in SPG, as the reactive
and reflective coping styles measured with the PF-SOC
show resemblance with the brooding and reflection sub-
factors of rumination (Getty et al., 2000).

Gambling has long been thought of as a means to
alleviate depressive symptoms (McCormick, Russo,
Ramirez, & Taber, 1984), a notion supported by several
studies (e.g., Dickerson, Baron, Hong, & Cottrell, 1996;
Griffiths, 1995). The results by Getty et al. (2000) suggest
that there is a direct link between gambling and rumination,
especially its subfactor brooding, as well. The aim of this
study is to analyze the relationship between rumination and
gambling problems among subjects representing a broad
range of severity levels of problem gambling. In light of the
aforementioned results, we expect that ruminative brooding
(RB) but not ruminative reflection (RR) is related to SPG,
independent from depression.

METHODS

Sample

Data were obtained from an epidemiological study on
pathological gambling [Pathological Gambling and Epi-
demiology (PAGE); Meyer et al., 2015] in Germany.
Proactive and reactive recruitment strategies were used to
reach a sufficient number of participants representing
different levels of gambling problems. Participants were
drawn from the general population and from populations
with a high risk of gambling problems, i.e., gambling
location visitors, people undergoing treatment for patho-
logical gambling, or volunteers responding to media
announcements (for further details, see Meyer et al.,
2015). Participants from the general population, gambling
location visitors, and people undergoing treatment for
pathological gambling were proactively recruited as study

personnel actively reached out to them in their respective
settings. The remaining participants, e.g., those responding
to media announcements, were classified as being reac-
tively recruited. Data were acquired in a two-step proce-
dure. First, gambling behavior and criteria for pathological
gambling were assessed in a diagnostic interview mostly
administered through telephone. People reporting gam-
bling problems (fulfilling one or more DSM-IV criteria
for pathological gambling) were then invited to participate
in an in-depth clinical interview conducted face-to-face.
Additional data were collected using paper–pencil ques-
tionnaires. Gambling location visitors were offered an
incentive of up to 20€ for their participation in the initial
diagnostic interview. For participation in the in-depth
clinical interview, all participants were offered an incen-
tive of 100€ (c.f. Meyer et al., 2015).

Measures

Symptoms of pathological gambling. SPG were assessed
using the gambling section of the World Mental Health
Composite International Diagnostic Interview (CIDI)
version 3.0 (World Health Organization, 2009). In general,
the CIDI gambling section was administered in a comput-
er-assisted telephone interview. For participants who were
recruited in inpatient facilities, it was included in the
clinical interview, which was held as a computer-assisted
personal interview at the inpatient facility. Problem
gambling severity was operationalized by the number of
DSM-IV criteria for pathological gambling. Participants
were classified as at-risk (1 to 2 DSM-IV criteria), problem
(3 to 4 DSM-IV criteria), or pathological gamblers (5 or
more DSM-IV criteria).

Ruminative brooding and reflection. Rumination includ-
ing its subfactors brooding and reflection was assessed
using the German version of the 10-item Rumination
Response Scale (Treynor et al., 2003; German version
RSQ10-D, Huffziger & Kühner, 2012). Each subscale is
assessed with five items, which are answered on a Likert
scale ranging from 1 – almost never to 4 – almost ever.
Both subscale scores thus range from 4 to 20. Huffziger
and Kühner (2012) reported acceptable internal consis-
tencies (Cronbach’s α) of α = .60–.75 for the brooding
subscale and α = .56–.75 for the reflection subscale. For
our sample, we found acceptable to good internal consis-
tencies of α = .80 for the brooding subscale and α = .73
for the reflection subscale. The RSQ-10D was adminis-
tered as a paper–pencil questionnaire.

Depressive symptoms. Depressive symptoms were
assessed using the depression section of the Munich Com-
posite International Diagnostic Interview (M-CIDI;
Wittchen et al., 1995), a German language version of the
WHO CIDI. The M-CIDI depression section was adminis-
tered face-to-face. To determine severity levels of depres-
sion, a count of DSM-IV major depression symptoms
(range: 0–9) was calculated.

Statistical analysis

All calculations were carried out using the Stata 14
statistical software package (StataCorp, 2015). Means
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were calculated for RB, RR, and the number of depressive
symptoms for participants classified as at-risk, problem,
and pathological gamblers. Mean differences between
these groups were tested using one-way analyses of
variance with subsequent Bonferroni adjusted post-hoc
pairwise comparisons. To analyze the relationship be-
tween SPG (dependent variable) and both rumination
subfactors (independent variables), we ran quantile
regressions (QRs) using Stata’s qreg procedure. QR
allows to model the conditional median or any other
quantile, whereas ordinary least squares (OLS) regression
provides estimates of conditional means (Koenker, 2005).
The estimation of QR coefficients is based on minimizing
the absolute residuals rather than the sum of the squared
residuals as in ordinary regression. QR was preferred over
OLS regression because of the multimodal and left-
skewed distribution of SPG as the dependent measure in
our sample. This is in contrast to the right-skewed distri-
bution in the general population and a consequence of the
sampling design including additional recruitment chan-
nels with an increased prevalence of individuals with
severe gambling problems. While normality is a critical
assumption in OLS, QR allows to adequately analyze
such skewed and non-normal data. Another advantage of
QR is that it allows us to explore associations along the
whole distribution of the dependent variable by running a
series of separate QRs for different quantiles (Cameron &
Trivedi, 2009).

In this study, we first analyzed the association of SPG
with the rumination subfactors and each of the other
covariates using univariate median regression analysis.
Then, a multivariate median regression was computed
with depression severity (number of DSM-IV symptoms),
sociodemographics (age, sex, education level, marital
status, and migration background), and recruitment strat-
egy (proactive vs. reactive) included as covariates besides
both rumination subfactors. Finally, the multivariate QR
was repeated with quantiles representing the number of
SPG in our sample. To determine those quantiles, we
calculated the cumulative percentages of participants
reporting the respective number of symptoms. This quan-
tile selection allows us to specifically analyze the rele-
vance of the independent variables at any severity level
represented by the dependent variable. For each quantile, a
separate multivariate QR was conducted. Finally, the
estimates of the QR coefficients for ruminative brooding
and reflection from those analyses were plotted with 95%
confidence intervals to visualize the variability across
different levels of problem gambling severity.

Ethics

The study was approved by the Institutional Review
Board of the University of Greifswald. All participants
were informed that their participation was voluntary and
that consent could be withdrawn at any time. Oral consent
to participate and to store contact data was obtained during
the telephone interviews. An informed consent form was
signed by all participants during the clinical interview and
by parents of minors.

RESULTS

Description of the sample

Participant flow and sociodemographic characteristics. Our
analysis is based on a data set consisting of data from
506 individuals. Table 1 provides an overview on the
sociodemographic characteristics of the sample and the
number of participants recruited via proactive and reactive
recruitment strategies. Figure 1 shows the participant flow.
A total number of n= 15,775 participants completed the
initial diagnostic interview. Among them, 95.23% had been
recruited by the general population sample contacted
through landline or mobile phone, 1.92% from gambling
locations, 1.77% from treatment facilities for pathological
gambling, and 1.07% through media announcements. Of the
n= 15,775 individuals, 1,796 (11.39%) reported at least one
SPG and were therefore eligible for the in-depth clinical
interview. Of those eligible, 1,188 (66.15%) individuals
consented to participate in the in-depth clinical interview.
For logistic reasons, the interviews were restricted to
594 (50%) of those individuals. After exclusion of partici-
pants with incomplete data, 506 (85.2%) participants
remained in the final analysis sample. For further details
on the selection process, see Meyer et al. (2015).

Symptoms of pathological gambling and depression.
Participants reported a mean of 6.74 (SD= 2.96) SPG. The
majority of the sample (n= 375, 74.11%) has to be classi-
fied as pathological gamblers (5–10 SPG), followed by
at-risk (1–2 SPG; n= 70, 13.83%) and problem gamblers
(3–4 SPG; n= 61, 12.06%; c.f. Table 2).

Depressive symptoms were reported by 352 (69.57%)
participants. Percentage of individuals with at least one
depressive symptom is highest among pathological gam-
blers (73.33%, n= 275), followed by problem (59.02%,
n= 36) and at-risk gamblers (58.57%, n= 41). Overall,

Table 1. Sociodemographic characteristics of the sample and
number of participants recruited via proactive and reactive

recruitment strategies

n %

Sex Female 99 19.57
Male 407 80.43

Age [M (SD)] 41.18 (12.17)
Marital status Married/same-sex union 144 28.46

Single 244 48.22
Separated/divorced/
widowed

118 23.32

Employment status Employed 316 62.45
Unemployed 190 37.55

Education >10 years 186 36.76
10 years 169 33.40
<10 years 142 28.06
Still at school 5 0.99
Others 4 0.79

Migration
background

No 372 73.52
Yes 134 26.48

Recruitment
strategy

Proactive 236 46.64
Reactive 270 53.36
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participants reported a mean of 4.19 (SD= 3.28) depressive
symptoms. Pathological gamblers reported the highest
number of depressive symptoms (M= 4.47, SD= 3.22),
followed by at-risk (M = 3.4, SD= 3.37) and problem gam-
blers (M= 3.38, SD= 3.32). The mean values significantly

differed between the three groups of gamblers (F= 5.36,
p= .005). Single comparisons revealed significant differ-
ences between pathological and at-risk gamblers as well as
problem gamblers (p= .036 and p= .046, respectively).
At-risk and problem gamblers did not significantly differ
(p= 1.000).

Ruminative brooding and reflection. The brooding and
reflection scores in our sample were significantly correlated
(r= .58, p< .001). The mean score for RB was 11.69 (SD =
3.30, range: 5–20). Pathological gamblers reported the
highest brooding scores (M = 12.06, SD= 3.32), followed
by problem (M= 11.38, SD= 3.04) and at-risk gamblers
(M= 10, SD= 2.91). The mean values significantly differed
between the three groups of gamblers (F= 12.34, p< .001).
Single comparisons revealed significant differences between
at-risk and problem gamblers as well as pathological gam-
blers (p= .046 and p< .001, respectively). Between prob-
lem and pathological gamblers, no significant differences
were observed (p= .377).

The mean for RR was 10.46 (SD= 3.03, range: 5–20).
Pathological gamblers reported the highest reflection scores
(M= 10.65, SD= 2.96), followed by problem (M= 10.23,
SD= 2.89) and at-risk gamblers (M= 9.7, SD= 3.37). The
mean values significantly differed between the three groups

Figure 1. Participant flow. GP: participants from the general population sample; GL: participants from gambling locations; MV: media
volunteers; TH: participants undergoing treatment or seeking help

Table 2. Distribution of the symptom counts for symptoms of
pathological gambling and symptoms of depression

Count of
gambling
symptoms n %

Count of
depressive
symptoms n %

1 41 8.10 0 154 30.43
2 29 5.73 1 7 1.38
3 32 6.32 2 15 2.96
4 29 5.73 3 29 5.73
5 31 6.13 4 38 7.51
6 29 5.73 5 41 8.10
7 51 10.08 6 57 11.26
8 58 11.46 7 65 12.85
9 113 22.33 8 58 11.46
10 93 18.38 9 42 8.30
Total 506 100 – 506 100
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of gamblers (F= 3.11, p= .045). Single comparisons
revealed significant differences only between at-risk and
pathological gamblers (p= .049) but not between at-risk and
problem gamblers (p= .949) or problem and pathological
gamblers (p= .954).

Uni- and multivariate median regression analyses

Univariate median regression analyses. In the univariate
median regression analyses, RB but not RR was significant-
ly associated with SPG. The association was positive,
meaning that at the median, an increase in RB was associ-
ated with an increase in the severity of gambling problems.
The absolute number of depressive symptoms, low educa-
tion level, being unmarried, male sex, and being reactively
recruited also showed significant positive associations with
SPG at the median. Being employed showed a significant
negative association with SPG, meaning that at the median,
being employed was associated with less SPG. Age and
having a migration background showed no significant asso-
ciations with SPG at the median (c.f. Table 3).

Multivariate median regression analysis. In the multi-
variate median regression, RB remained significantly asso-
ciated with SPG when controlling for RR, depressive
symptoms, employment status, education, marital status,
age, sex, and recruitment strategy. The association was
positive, meaning that an increase in RB was associated
with an increase in the severity of gambling problems. The
data revealed no significant association of RR with SPG at
the median. As in the univariate median regression, the
absolute number of depressive symptoms remained signifi-
cantly positively associated with SPG after controlling for
the remaining variables (c.f. Table 3).

Quantile regression with quantiles related to number of
symptoms of pathological gambling

Table 4 provides detailed results of the QR analyses with
quantiles related to the number of SPG. When controlling
for RR, depressive symptoms, sociodemographic variables,
and recruitment strategy, RB was significantly associated

with SPG at all quantiles except the lowest quantile related
to one SPG. The association was positive for all of these
quantiles, meaning that an increase in RB was associated
with an increase in the severity of gambling problems at
almost every severity level of problem gambling. At the
quantile related to one SPG, the association was also posi-
tive but failed to reach statistical significance (p= .079).

For RR, there was a statistically significant association
with SPG only at the quantile related to six SPG when
including RB, depressive symptoms, sociodemographic
variables, and recruitment strategy into the model. This
association was negative, meaning that an increase in RR
is associated with a decrease in the severity of gambling
problems at this quantile (c.f. Figure 2).

When controlling for RB, RR, sociodemographic vari-
ables, and recruitment strategy, the absolute number of
depressive symptoms was significantly associated with SPG
at the quantiles related to four and seven or more SPG. All of
the significant associations were positive. At lower levels of
problem gambling severity, no significant associations be-
tween the absolute number of depressive symptoms and
SPG were found when controlling for covariates.

DISCUSSION

This study aimed at analyzing the relationship between the
rumination subfactors brooding and reflection and SPG. The
main findings of this analysis are that (a) RB and SPG are
associated and that (b) especially at subclinical levels of
gambling problems, RB seems to have a larger impact on
gambling behavior than depressive symptoms.

In our sample, problem and pathological gamblers
reported significantly higher RB scores compared to at-risk
gamblers. Univariate median regression analysis showed a
significant association between RB and SPG that, in a
multivariate model, could not be fully explained by depres-
sive symptoms or other covariates. When looking at quan-
tiles related to the number of SPG, RB was independently
positively associated with SPG at all but the lowest severity
level of problem gambling. Our findings suggest that RB

Table 3. Results of the univariate and multivariate median (quantile) regression analyses with symptoms of pathological gambling as the
dependent measure

Univariate median regressions Multivariate median regression

Independent measures Coef. SE p Coef. SE p

Brooding 0.286 0.05 <.001 0.177 0.06 .005
Reflection 0.143 0.08 .073 −0.062 0.07 .347
Depressive symptoms 0.200 0.06 .001 0.121 0.05 .019
Employed −1.000 0.38 .008 −0.366 0.35 .290
Lower educationa 2.000 0.52 <.001 0.764 0.35 .028
Not marriedb 1.000 0.47 .031 −0.070 0.37 .850
Migration background 1.000 0.57 .077 −0.108 0.37 .772
Male 2.000 0.46 <.001 0.923 0.41 .025
Age 0.031 0.02 .134 −0.004 0.01 .764
Reactive recruitment 5.000 0.26 <.001 4.254 0.33 <.001

Note. Coef.: coefficient; SE: standard error.
a≤10 school years; bsingle, separated, divorced, and widowed.
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might be an important contributor to gambling behavior,
thus supporting results by Getty et al. (2000), who found
that compared to non-pathological gamblers, pathological
gamblers had higher levels of an emotion-focused reactive
coping style even after symptoms of depression were con-
trolled for. While RB, in our sample, was associated with
SPG at all but the lowest level of problem gambling
severity, depressive symptoms were associated to SPG
mainly at the more severe levels. This indicates that RB
might be particularly important in the development of
gambling problems, and at least for individuals with a high
tendency to brood, that depression seems to be rather a
consequence than a cause of an increasingly problematic
gambling behavior.

The results concerning the association of RR and SPG
are inconclusive. Mean RR scores in our sample were higher
in individuals with more pronounced gambling problems,
with single comparisons showing significantly higher levels
of RR in pathological compared to at-risk gamblers. How-
ever, neither the univariate nor the multivariate median
regression showed a relevant association between RR and
SPG. When looking at different quantiles, we found a
significant inverse association between RR and SPG only
at one out of nine tested quantiles. Given these findings, oneT
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Figure 2. Results from multivariate quantile regression models
including all covariates. The dots with 95% confidence interval
whiskers represent the adjusted coefficients for brooding (top)/

reflection (bottom) from models testing all levels of the
dependent variable
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might speculate that at this medium level of gambling
problems, RR might have a protective effect on gambling
behavior, maybe through an effective problem solving it
supposedly provokes (Treynor et al., 2003). However, this
part of our analysis was explorative as we did not adjust for
multiple testing. Hence, these findings may be rather seen as
an indication of no substantial independent association of
SPG and RR, which would support the results reported by
Getty et al. (2000). In conclusion, available data rather
suggests that RR is of no special interest in SPG, but more
research is needed to further clarify its role.

Several limitations have to be considered for this analysis
(c.f. Meyer et al., 2015). First, the association between RB
and SPG found in this analysis could be better explained by
other factors that were not taken into account in our analysis.
Second, as the data collection primarily relied on self-reports,
a reporting bias cannot be ruled out. Third, a substantial part
of the subjects who were called in the telephone survey
refused to participate, probably leading to a selection bias in
the general population sample. Fourth, we did not realize a
random sample of gambling location attenders and inpatients,
and the reactively recruited participants were per se self-
selected. Thus, although our analyses were statistically con-
trolled for recruitment strategy, generalization of findings to
the population level might not be valid. Finally, causal
interpretation of the associations found in this study is
precluded by the cross-sectional nature of our data.

CONCLUSIONS

This study revealed that RB is associated with SPG and that
it might be particularly important in the development of
gambling problems. Furthermore, with its relations to de-
pression as well as to gambling behavior, RB seems to be a
crucial factor when it comes to explaining the high comor-
bidity between depressive disorders and gambling disorders
(Kessler et al., 2008; Petry et al., 2005; Rizeanu, 2013).
Diagnoses and treatment of ruminative tendencies should be
an inherent part in the treatment of gambling problems.
Depressive rumination should further be considered in the
prevention of gambling disorders. However, future research
based on longitudinal data is necessary to gain more insights
into the underlying causal mechanisms connecting gambling
problems, rumination, and depression.
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Supplementary table 1. Basic characteristics of the combined expert system intervention  

Behavioral target Hazardous drinking, 
Depression1 

  
Target population Adults aged 18 to 64 
  
Intended setting Primary care 
  
Access Facilitated by proactively approaching individuals in the 

intended setting 
  
Language German 
  
Type of technology Computer-based expert system [1] 
  
Software platform Microsoft Access 2010 
  
Change technique Motivational feedback 
  
Theoretical basis Transtheoretical model of behavior change (TTM) [2] 
  
Tailoring Yes2 
  
Mode of assessment Proactive CATIs at 3 time points (baseline, month 2, month 4) 
  
Method of intervention 
delivery 

Written postal feedback letters3,  
SMS or e-mail4,5 

  
Counselor involvement None 
  
Cost to user None 
  
Intervention duration 6 months 

Note. 1 Depressive symptoms were targeted by motivating participants to implement evidence-based depression 
preventive or ameliorating behaviors into their daily routine [3]. 2 Supplementary table 2 provides an overview 
over the sections of the letters and what they were tailored by. 3 Six letters in total. Two after each assessment 
(baseline, month 2, month 4). 4 Depending on availability. E-mail was chosen if participants did not use a mobile 
phone at least once a week. 5 One massage per week over a period of 6 months. CATI, computer-assisted telephone 
interview. 
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Supplementary table 2. Contents of the feedback letters and what they were tailored by  

Section Tailored by 
Letter 1, 3, 5  
Introduction  Recruitment setting (Letter 1 only) 
Depression module  
Feedback on depressive 
symptoms1 

 Recruitment setting 
 Currency of depressive symptoms 
 Number (one or more)  and severity of depressive symptoms 

Introduction of depression 
preventive behaviors 

 generic 

Feedback on the motivational 
stage of change to practice 
depression preventive 
behaviors1 
 

 Overall motivational stage of change to practice depression 
prevention2 

 Number of depression preventive behaviors in the stage that 
represents the current overall motivational stage of change to 
practice depression prevention  

 Motivational stage of change of each of the five depression 
preventive behaviors 

Information on prevalence3, 
course, and additional health 
risks of depressive symptoms  

 Age 
 Sex 
 Currency of depressive symptoms 
 Number (one or more)  and severity of depressive symptoms 
 Overall motivational stage of change to practice depression 

prevention 
Information on the 
interaction of alcohol und 
depression (Letter 1 only)  

 generic  

Connecting passage (Letters 
3 and 5 only) 

 generic 

Alcohol module  
Feedback on the motivational 
stage of change to reduce 
alcohol intake1 

 Motivational stage of change to reduce alcohol intake  

Introduction of the 
boundaries of low-risk 
drinking 

 Sex 
 Age  
 Weekly consumption days 

Normative feedback on 
alcohol intake1,4 

 Sex 
 Number of drinks per week 

Feedback on personal risk of 
experiencing negative 
consequences of consuming 
alcohol1 

 Sex 
 Number of drinks per week  
 Frequency of binge drinking 

Feedback on experienced 
pros and cons of consuming 
alcohol (alcohol decisional 
balance)1 

 Experienced pros and cons of consuming alcohol 

(continues) 
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Supplementary table 2 (continued). Contents of the feedback letters and what they were 
tailored by 

Section Tailored by 
Farewell passage1  Motivational stages of change to reduce alcohol intake and to 

practice depression prevention 
Letter 2,4,6  
Introduction  generic 
Depression module  
Feedback on the motivational 
stage of change to practice 
depression prevention  

 Overall motivational stage of change to practice depression 
prevention2 

 Number of depression preventive behaviors in the stage that 
represents the current overall motivational stage of change to 
practice depression prevention 

 Motivational stage of change of each of the five depression 
preventive behaviors  

Feedback on outcome 
expectations of practicing 
depression prevention1 

 Overall motivational stage of change to practice depression 
prevention2 

 Number of depression preventive behaviors in the stage that 
represents the current overall motivational stage of change to 
practice depression prevention  

 Overall outcome expectation of practicing depression 
prevention and outcome expectations for each of the five 
depression preventive behaviors  

Feedback on processes of 
change1,5  

 Overall motivational stage of change to practice depression 
prevention2 

 Reported use of the processes of change 
Feedback on self-efficacy to 
use depression preventive 
behaviors1 

 Overall motivational stage of change to practice depression 
prevention2 

 Number of depression preventive behaviors in the stage that 
represents the current overall motivational stage of change to 
practice depression prevention 

 Overall self-efficacy to use depression preventive behaviors 
and self-efficacy to use each of the five behaviors  

Making a plan 
(only for preparators) 

 Sex 
 Number of behaviors in the preparation stage 
 The behavior in preparation 

Connecting passage  generic 
Alcohol module  
Feedback on processes of 
change1,5 

 Motivational stage of change to reduce alcohol intake  
 Reported use of the processes of change  

Feedback on self-efficacy to 
not drink alcohol in critical 
situations1 

 Motivational stage of change to reduce alcohol intake  
 Self-efficacy to not drink alcohol in tempting situations 

Making a plan  
(only for preparators) 

 Sex 

(continues) 
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Supplementary table 2 (continued). Contents of the feedback letters and what they were 
tailored by 

Section Tailored by 
Farewell passage  Communication channel for the weekly short-messages 

Note. 1 At T1 (month 2) and T2 (month 4) feedback also included feedback on individual changes. 2 Resembles 
the motivational stage of change of the depression preventive behavior(s) for which the participant presented the 
highest motivational stage of change. 3 Participants received feedback on the percentage of men and women in 
their age range that also suffer from depressive symptoms (based on point prevalences from Busch et al. [4]). 4 
Comparison of the alcohol intake with a normative database of individuals in the same motivational stage of 
change. 5 Feedback on processes of change was partly given via SMS/e-mail. A random algorithm decided which 
processes of change were thematised in the letter and which in the SMS/e-mail.  
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Supplementary table 3. Assessment of alcohol consumption with the original AUDIT 
consumption items and its adaptations 

AUDIT 1 original1  
How often do you have a drink containing 
alcohol?  

Never 
Monthly or less 
Two to four times a month 
Two to three times a week 
Four or more times a week 

  
AUDIT 1 continuous2  
And how often exactly do you have a drink 
containing alcohol?  

[if AUDIT 1 original  Two to four times a month] 
Two times a month 
Three times a month 
Four times a month 
 
[if AUDIT 1 original  Two to three times a week] 
Two times a week 
Three times a week 
 
[if AUDIT 1 original  Four or more times a week] 
Four times a week 
Five times a week 
Six times a week 
Seven times a week 

  
AUDIT 2 original  
How many drinks containing alcohol do you 
have on a typical day when you are 
drinking? 

1 or 2 
3 or 4 
5 or 6 
7 to 9 
10 or more 

  
AUDIT 2 continuous   
And how many drinks containing alcohol do 
you have exactly on a typical day when you 
are drinking? 

[if AUDIT 2 original  1 or 2] 
1 drink per day 
2 drinks per day 
 
[if AUDIT 2 original  3 or 4] 
3 drinks per day 
4 drinks per day 
 
[if AUDIT 2 original  5 or 6] 
5 drinks per day 
6 drinks per day 

(continues) 
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Supplementary table 3 (continued). Assessment of alcohol consumption with the original 
AUDIT consumption items and its adaptations 

 [if AUDIT 2 original  7 to 9] 
7 drinks per day 
8 drinks per day 
9 drinks per day  
 
[if AUDIT 2 original  10 or more] 
10 drinks per day  
11 drinks per day 
12 drinks per day 
…. 
65 drinks per day 

  
AUDIT 3 gender-tailored  
Women:  
How often do you have four or more drinks 
on one occasion? 
 
Men:  
How often do you have five or more drinks 
on one occasion? 

Never 
Less than monthly 
Monthly 
Two to four times a month 
Two to three times a week 
Four or more times a week 

  
AUDIT 3 gender-tailored continuous3  
Women:  
And how often exactly do you have four or 
more drinks on one occasion? 
 
Men:  
And how often exactly do you have five or 
more drinks on one occasion? 

[if AUDIT 3 gender-tailored  Two to four times a 
month] 
Two times a month 
Three times a month 
Four times a month 
 
[if AUDIT 3 gender-tailored  Two to three times a 
week] 
Two times a week 
Three times a week 
 
[if AUDIT 3 gender-tailored  Four or more times a 
week] 
Four times a week 
Five times a week 
Six times a week 
Seven times a week 

(continues) 
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Supplementary table 3 (continued). Assessment of alcohol consumption with the original 
AUDIT consumption items and its adaptations 

AUDIT 3 original  
How often do you have six or more drinks 
on one occasion? 

Never 
Less than monthly 
Monthly 
Weekly 
Daily or almost daily  

Note. Questions were asked in the presented order. 1 If AUDIT 1 original was “Never” the remaining AUDIT 
items were not asked. 2 Only asked if AUDIT 1 original was at least “Two to four times a month”. 3 Only asked if 
AUDIT 3 gender-tailored was at least “Two to four times a month”. AUDIT, Alcohol Use Disorder Identification 
Test. 
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Supplementary table 4. Interventions identified within the literature search  

Intervention Target population Language(s) Publications1 
    
Internet-based interventions    

    
Alles Onder Controle3,4 General population Dutch [5-8] 

    
Be Mindful Online General population English [9] 

    
Beating the Blues3 General population English [10-21] 

    
Big White Wall General population English [22] 

    
Blues Begone General population English [23] 

    
BluePages3 General population English [24,25] 

    
Building a Meaningful Life 

Through Behavioral Activation 
(BAML) 

General population English [26] 

    
Colour Your Life3,4 General population Dutch [8,27-30] 

    
Depressionshjälpen3,4 General population Swedish [31,32] 

    
Deprexis3 General population German 

English 
Swedish 

[33-35] 

    
Diabeter gestemd3,4 Type 1 and 

type 2 diabetics 
Dutch [36] 

    
E-Couch3 General population English [37-40] 

    
ePREP3 Individuals in a 

romantic relationship 
English [41,42] 

    
ePST General population English [43,44] 

    
Good Days Ahead3 General population English [45] 

    
Interapy3,4 General population Dutch [46-49] 

    
Manage Your Life Online 

(MYLO) 
General population English [50] 

    
Mom Mood Booster2,4 Mothers with 

postpartum depression 
English  [51] 

(continues) 
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Supplementary table 4 (continued). Interventions identified within the literature search 

Intervention Target population Language(s) Publications1 
    

Mom-Net2,3,4 Economically disadvantaged 
mothers of young children 

English [52] 

    
Mood Mechanic Course2,4 Young adults aged 18 to 24 English  [53] 

    
MoodGYM3 General population English 

Chinese 
Norwegian 

Finnish 

[24,25,38,54-62] 

    
MoodHelper3,4 General population English 

Spanish 
[63] 

    
Multicultural Information on 

Depression Online 
Middle- to older-aged 

Greek-born and Italian-born 
immigrants living in 

Australia 

English 
Greek 
Italian 

[64] 

    
My Disaster Recovery Survivors of traumatic 

events 
 

English 
Spanish 
Chinese 

 [65] 

    
MyCompass3 General population English [66] 

    
Netmums3 Mothers with 

postpartum depression 
English [67,68] 

    
Pro Change Depression 

Prevention3 
General population English 

Spanish 
 [3] 

    
Psyfit3 General population Dutch  [69] 

    
SHADE3 Individuals with comorbid 

depressive symptoms and 
problematic alcohol and/or 

cannabis use 

English  [70,71] 

    
Staerkentraining2,3 General population German [72] 

    
The Wellbeing Course2,3,4 General population English 

Arabic 
[73,74] 

    
The WellBeingPlus Course2,4 General population 

starting at age 60 
English [75] 

(continues) 
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Supplementary table 4 (continued). Interventions identified within the literature search 

Intervention Target population Language(s) Publications1 
    

This Way Up Depression  
Course3,4 

General population English [76-83] 

    
This Way Up Mixed Depression 

and Anxiety Course3,4 
General population English [84-86] 

    
Thrive General population English [87] 

    
    

Smartphone-based interventions    
    

Achtsamkeit App General population German 
English 
Finnish 

 [88] 

    
VIARY General population English 

Swedish 
[88,89] 

Note. Date of literature search: September 30, 2014. 1 Identified within the literature search. 2 Accessible through 
participation in an evaluation study. 3 Effectiveness has been shown in one or more randomized controlled trials. 
4 Guided intervention.
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Supplementary table 5. Frequencies of the different motivational stages of change concerning 
alcohol consumption 

 All (n = 30) HCPs (n = 15) MVs (n = 15) 
Motivational Stage BL 6MFU BL 6MFU BL 6MFU 
Precontemplation 6 (20.0) 6 (20.0) 6 (40.0) 5 (33.3) 0 (0.0) 1 (6.7) 
Contemplation 15 (50.0) 8 (26.7) 7 (46.7) 5 (33.3) 8 (53.3) 3 (20.0) 
Preparation 6 (20.0) 2 (6.7) 0 (0.0) 1 (6.7) 6 (40.0) 1 (6.7) 
Action 3 (10.0) 14 (46.7) 2 (13.3) 4 (26.7) 1 (6.7) 10 (66.7) 

Note. Data are presented as n (%). 6MFU, 6-month follow-up; BL, baseline; HCPs, health care patients; MVs, 
media recruited volunteers. 



 
    

 
Su

pp
le

m
en

ta
ry

 fi
gu

re
 1

. G
ra

ph
ic

al
 re

pr
es

en
ta

tio
n 

of
 th

e 
co

ur
se

 o
f t

he
 c

om
bi

ne
d 

ex
pe

rt 
sy

st
em

 in
te

rv
en

tio
n.

 

N
ot

e.
 B

L,
 b

as
el

in
e 

as
se

ss
m

en
t; 

F,
 fa

re
w

el
l m

es
sa

ge
; F

U
, 6

-m
on

th
 fo

llo
w

-u
p 

as
se

ss
m

en
t; 

L,
 le

tte
r; 

PI
, p

os
t-i

nt
er

ve
nt

io
n 

in
te

rv
ie

w
; T

, f
ol

lo
w

-u
p 

as
se

ss
m

en
t d

ur
in

g 
th

e 
in

te
rv

en
tio

n 
pe

rio
d;

 W
, w

el
co

m
in

g 
m

es
sa

ge
. 

 

 

S13 



 
                  Su

pp
le

m
en

ta
ry

 fi
gu

re
 2

. G
ra

ph
ic

al
 re

pr
es

en
ta

tio
n 

of
 th

e 
st

ag
in

g 
al

go
rit

hm
s u

se
d 

to
 a

ss
es

s p
ar

tic
ip

an
ts

 m
ot

iv
at

io
na

l s
ta

ge
 to

 c
ha

ng
e 

th
ei

r d
rin

ki
ng

 
be

ha
vi

or
 (l

ef
t) 

an
d 

to
 u

se
 e

ac
h 

of
 th

e 
de

pr
es

si
on

 p
re

ve
nt

iv
e 

be
ha

vi
or

s (
rig

ht
). 

 

S14 



S15 
 

Description of the combined expert system intervention 

 

The intervention was a computer-based, fully automatized expert system [1] that generated 

individually tailored motivational feedback letters for participants based on data gathered in 

computer-assisted telephone interviews. The software platform of the intervention was 

Microsoft Access (Microsoft Office 2010). Supplementary table 1 provides an overview on the 

basic intervention characteristics. 

The intervention consisted of an alcohol and a depression module, both based on the 

transtheoretical model of behavior change [2]. For the alcohol module, we relied on an already 

existing system that has been found to reduce alcohol use among health care patients [90]. 

Minor modifications have been done to the system for the combined intervention. The 

depression module was newly developed. It was based on the work of Levesque et al. [3] who 

addressed depressive symptoms by motivating individuals to implement evidence-based 

depression preventive or ameliorating behaviors (DPBs) into their daily routine. We adopted 

this approach but made adjustments concerning the scope of the intervention. Instead of creating 

a lengthy workbook, we used external links to websites to provide additional information. The 

primary aim of the intervention was to trigger self-help behavior with a minimal intervention 

format. Thus, comprehensibility and simplicity were leading principles in choosing and 

defining DPBs. The five target behaviors chosen were largely congruent to Levesque et al.: 1) 

obviate negative thoughts [91,92], 2) engage in healthy, pleasant activities on most days 

[93,94], 3) practice stress management on most days [95-97], 4) exercise on most days [98-

100], and 5) getting help (professional or non-professional) when needed. The main differences 

to Levesque et al. concerned behaviors 1 and 5. Cognitive restructuring was not made a topic 

of the current intervention. We deemed it too complex for an unguided intervention not 

providing extensive auxiliary material, for example, a workbook in which this strategy could 

be thoroughly explained. Instead, we aimed at motivating individuals to apply positive 

psychology exercises (e.g., the three good things exercise [101]) and to engage in individually 

meaningful activities (e.g., hobbies or rewarding social behaviors) despite the presence of 

negative thoughts. We further used a broader definition of help-seeking. In the current 

intervention, help-seeking also included seeking help from non-professional sources (e.g., 

friends and family). Moreover, we wanted to motivate participants to seek help not only for 

mental health problems but also for other hassles of daily living (e.g., financial) that unresolved 

might facilitate the development of mental health problems. 
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The alcohol module contained feedback on 1) motivation to change drinking behavior, 2) 

current drinking behavior, 3) personal risk of experiencing (health related, psychological, 

social) negative consequences of consuming alcohol, 4) experienced pros and cons of 

consuming alcohol (alcohol related decisional balance), 5) processes of change, and 6) self-

efficacy to resist drinking alcohol in highly tempting situations. The depression module 

contained feedback on 1) experienced depressive symptoms, 2) participants’ motivation to use 

each DPB, 3) outcome expectations concerning DPBs, 4) processes of change, and 5) 

participants’ self-efficacy to use DPBs. Outcome expectations were chosen over perceived pros 

and cons of using DPBs because it allowed giving strategy specific feedback with less time 

consuming assessments. Participants preparing to reduce their alcohol intake or to adopt a DPB 

further received tips on how to plan the behavior change.  

After baseline, the first (T1), and second follow-up assessment (T2), participants received two 

highly individualized feedback letters each (cf. Supplementary figure 1). These were created 

based on a total of 2902 text modules (baseline: n = 727, T1: n = 1095, T2: n = 1080), which 

were combined by applying predefined rules. The interval between letters was 7 days. Feedback 

was split to avoid that participants had to read and process too much information at once. Letters 

were divided into two parts. Part 1 focused on depression and DPBs, part 2 on alcohol 

consumption. Both modules were linked by information about the interrelation of depression 

and alcohol consumption. Supplementary table 2 provides an overview on the different sections 

of the letters and the variables they were tailored by. Letters contained written and visual 

feedback elements. Their length ranged from three to five pages. Beside the letters, participants 

received weekly individually tailored short messages via mobile phone or e-mail. These 

included one welcoming and one farewell message, 15 messages on DPBs (three for each DPB), 

and nine messages on processes of change (six alcohol-related, three depression-related). The 

pool of short messages contained 872 messages. Letters and short messages contained several 

normative feedback elements. At T1 and T2, they also provided feedback on whether and what 

individual changes have occurred. 
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