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Überblick

Datum Einheit Thema
08.04.2022 Grundlagen (1) Regression

Osterpause
22.04.2022 Grundlagen (2) Korrelation
29.04.2022 Grundlagen (3) Matrizen
06.05.2022 Grundlagen (4) Normalverteilungen
13.05.2022 Theorie (5) Modellformulierung
20.05.2022 Theorie (6) Modellschätzung
27.05.2022 Theorie (7) Modellevaluation
03.06.2021 Anwendung (8) Studiendesign
10.06.2021 Anwendung (9) T-Tests
17.06.2021 Anwendung (10) Einfaktorielle Varianzanalyse
24.06.2022 Anwendung (11) Zweifaktorielle Varianzanalyse
01.07.2022 Anwendung (12) Multiple Regression
08.07.2022 Anwendung (13) Kovarianzanalyse
14.07.2022 Klausurtermin
März 2023 Klausurwiederholungstermin
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Überblick

Studiendesign

• Einführung in die grundlegende Nomenklatur des Studiendesigns

• Grundlegende Logik experimenteller Kontrolle durch Subtraktion

• Grundlegende Logik faktorieller Studiendesigns

• Anwendungsbeispiel für ALM Designs im weiteren Kursverlauf
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Grundbegriffe

Randomisierte einfaktorielle Studiendesigns

Randomisierte mehrfaktorielle Studiendesigns

Anwendungskontext

Anwendungsbeispiel

Selbstkontrollfragen



Grundbegriffe

Randomisierte einfaktorielle Studiendesigns

Randomisierte mehrfaktorielle Studiendesigns

Anwendungskontext

Anwendungsbeispiel

Selbstkontrollfragen



Grundbegriffe

Empirische Studie
Eine empirische Studie ist gekennzeichnet durch systematische Datenerhebung und/oder
Datenanalyse und dient der vorläufigen Beantwortung inhaltlicher Forschungsfragen. Im
Rahmen quantitativer empirischen Studien werden Aspekte der Wirklichkeit variiert und
gemessen und so als Werte von Variablen repräsentiert.

Weitere wichtige und wertvolle Studientypen sind zum Beispiel theoretische Studien,
die der Weiterentwicklung von wissenschaftlichen Theorien und Modellen dienen, und
Methodenstudien, die der Weiterentwicklung der wissenschaftlichen Methoden dienen.
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Grundbegriffe

Konzeptuelle Variablentypen und Experimentelle Einheiten

Unabhängige Variable (UV)

Etwas, das in einer Studie variiert wird, um seine Auswirkung auf abhängige Variablen zu studieren.

Abhängige Variable (AV)

Etwas, das in einer Studie erfasst wird, um die Auswirkungen der unabhängigen Variablen zu studieren.

Experimentelle Einheit (EE)

Etwas, das der UV ausgesetzt wird und an dem die AV bestimmt wird.

Beispiele

• Einfluss von Psychotherapie Setting (UV) auf Symptomreduktion (AV) bei Patient:innen (EE)
• Einfluss von COVID-19 Impfstofftypen (UV) auf Antikörperlevel (AV) bei Mäusen (EE)
• Einfluss von Düngemitteln (UV) auf Getreidewachstum (AV) auf Versuchsäckern (EE) (Rothamsted Research)
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Grundbegriffe

Numerische Variablentypen

Diskrete Variablen

Diskrete (kategoriale) Variablen sind Variablen, die nur eine endliche Anzahl an verschiedenen Werten
annehmen und meist durch ganze Zahlen repräsentiert sind.

Kontinuierliche Variablen

Kontinuierliche Variablen sind Variablen, die unendlich viele Werte annehmen können und meist
durch die reellen Zahlen repräsentiert sind.

Einordnung einer Variable als diskret oder kontinuierlich ist eine Modellierungsannahme

Geschlecht m/w vs. m/w/d vs. Kontinuum
Alter Zeit als reelle Zahl vs. 20, 21, 22, ..., 100
Reaktionszeiten Zeit als reelle Zahl vs. floating point numbers
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Grundbegriffe

Allgemeine Systematik von Studiendesigns

Randomisierte kontrollierte Studie (Experiment)

• Die experimentellen Einheiten werden den Versuchsbedingungen zufällig zugeordnet
• Beispiel: Online Psychotherapie vs. Klassische Psychotherapie bei Depression

Nicht-randomisierte kontrollierte Studie (Quasiexperiment)

• Untersuchung natürlich bzw. bereits bestehender Gruppen
• Beispiel: Online Psychotherapie bei Depression vs. Schizophrenie

Analyse eines bestehenden Datensatzes (Korrelationstudie)

• Nicht-randomisierte, nicht kontrollierte Studie
• Beobachtungsstudie ohne Intervention
• Beispiel: Analyse von Paneldaten
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Grundbegriffe

Charakteristika randomisierter kontrollierter Studien

• Vorhandensein einer kausaltheoretischen Hypothese vor Versuchsbeginn

• Gute Manipulierbarkeit von unabhängigen Variablen

• Explizite Operationalisierung der untersuchten Konstrukte

• Kontrollierbarkeit möglichst vieler Versuchsbedingungen

• Typisch für bereits gut erschlossene Gegenstandsbereiche

Allgemeines Lineares Modell | © 2022 Dirk Ostwald CC BY-NC-SA 4.0 | Folie 11



Grundbegriffe

Faktorielle Studiendesigns

• Kategoriale unabhängige Variable, die Faktor gennant wird

• Die Werte der unabhängigen Variablen werden Level genannt

• Einfaktorielle oder mehrfaktoriell

Parametrische Studiendesigns

• Kontinuierliche unabhängige Variable

• Die Werte der unabhängigen Variablen werden oft Level genannt

• Meist einfaktoriell
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Grundbegriffe

Between-Group Designs | Studiendesigns mit Randomisierug

• Gesamtgruppe wird zufällig auf experimentelle Bedingungen aufgeteilt
• Einfaktoriell, mehrfaktoriell
• Häufig in der klinischen Forschung verwendet

Within-Group Designs | Studiendesigns mit Wiederholungsmessung

• Eine Gesamtgruppe wird sämtlichen experimentellen Bedingungen unterzogen
• Einfaktoriell, mehrfaktoriell, parametrisch
• Häufig in der psychologischen Grundlagenforschung verwendet

Block Designs | Studiendesigns mit parallelisierten Gruppen

• Gesamtgruppe wird gesteuert auf experimentelle Bedingungen aufgeteilt
• Experimentelle Gruppen werden anhand bestimmter Merkmale parallelisiert
• Häufiger in der klinischen Forschung verwendet

Mixed Designs | Mischdesigns

• Mischungen aller obiger Studiendesigntypen
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Grundbegriffe

Randomisierung bei Between-Group Designs
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Grundbegriffe

Designschemata

• R: Randomisierung
• O: Observation (Test, Messung)
• X: Exposition experimenteller Bedingung
• Experimentelle Bedingungen von oben nach unten
• Zeitliche Abfolge von links nach rechts

Beispiel

R X O
R O

• Bedingungszuweisung erfolgt durch Randomisierung
• Nur eine Gruppe erhält das Treatment
• Beide Gruppen absolvieren die Messung
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Grundbegriffe

Randomisierte einfaktorielle Studiendesigns

Randomisierte mehrfaktorielle Studiendesigns

Anwendungskontext

Anwendungsbeispiel

Selbstkontrollfragen



Randomisierte einfaktorielle Studiendesigns

Randomisierte einfaktorielle Studiendesigns

• Gesamtgruppe wird zufällig auf experimentelle Bedingungen aufgeteilt

• Eine unabhängige Variable mit zwei oder mehr Leveln

• Populäres Designs in der klinischen Forschung

• Varianten

o Treatment- und Kontrollgruppe

o Treatment- und Placebogruppe

o Zwei Treatmentgruppen (und Kontrollgruppe)

o Pretest-Posttest Designs
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Randomisierte einfaktorielle Studiendesigns

No-Treatment Kontrollgruppe

R X O

R O

• Vergleich eines Treatments zu keinem Treatment

Allgemeines Lineares Modell | © 2022 Dirk Ostwald CC BY-NC-SA 4.0 | Folie 18



Randomisierte einfaktorielle Studiendesigns

Placebo Kontrollgruppe

R X O

R XP O

• Placebo = Scheintreatment

• Vergleich eines Treatments zu keinem Treatment

• Kontrolle studieninduzierter Effekte (Placeboeffekte)
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Randomisierte einfaktorielle Studiendesigns

Vergleich zweier Treatments

R XA O

R XB O

• Vergleich Standardtreatment A und neues Treatment B

• Keine Aussage über Effektivität des Standardtreatments
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Randomisierte einfaktorielle Studiendesigns

Zwei-Treatment Vergleich mit Placebo-Kontrollgruppe

R XA O
R XB O
R XP O

• Vergleich Standardtreatment A und neues Treatment B
• Aussage über Effektivität des Standardtreatments möglich
• Placebotreatment kann ethisch nicht vertretbar sein

Beispiel: Einfluss von Psychotherapie auf Depressionssymptomatik

• Klassische Psychotherapie (A)
• Online Psychotherapie (B)
• Seelsorge (P)

→ Keine Aussagen über Pre-Treatment Gruppenunterschiede möglich

→ Keine Aussage über Dropout Charakteristika möglich
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Randomisierte einfaktorielle Studiendesigns

Pre-Posttest Designs

R O XA O

R O XB O

R O O

• Fokus auf Treatment-induzierte Verbesserungen/Verschlechterungen

• Subtraktion von Pre-Test-Gruppenunterschieden möglich

• Untersuchung von Dropout Charakteristika möglich

• Mögliches Auftreten von Testeffekten (Lernen, Gewöhnung, Ermüdung)

• Höherer Zeit- und Kostenaufwand
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Randomisierte einfaktorielle Studiendesigns

Beispiel: Evaluation von Psychotherapieformen bei Depression

Klassisch

Experimentelle Bedingung 
(Gruppen von n = 12)

Online

Prä-BDI Post-BDI

Psychotherapie

Prä-BDI Post-BDI

⇒ Randomisiertes einfaktorielles Preposttest Design ohne Kontrollgruppe
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Grundbegriffe

Randomisierte einfaktorielle Studiendesigns

Randomisierte mehrfaktorielle Studiendesigns

Anwendungskontext

Anwendungsbeispiel

Selbstkontrollfragen



Randomisierte mehrfaktorielle Studiendesigns

Mehrfaktorielle Studiendesigns

• Kombination mehrerer experimenteller Faktoren in einem Studiendesign

Crossed Design

• Jedes Level jedes Faktors wird mit allen Leveln aller Faktoren kombiniert.

Nested Design

• Einige Level eines Faktors werden nicht mit allen anderen Faktorleveln kombiniert.

⇒ Prototypisch sind zweifaktorielle Studiendesigns mit crossed design

Allgemeines Lineares Modell | © 2022 Dirk Ostwald CC BY-NC-SA 4.0 | Folie 25



Randomisierte mehrfaktorielle Studiendesigns

Randomisiertes zweifaktorieller Studiendesigns mit crossed design

• Eine univariate abhängige Variable bestimmt an individuellen experimentellen Einheiten.
• Zwei diskrete unabhängige Variablen, die mindestens zweistufig sind.
• Die unabhängigen Variablen werden Faktoren genannt.
• Die Stufen der Faktoren werden Level genannt.
• Jedes Level eines Faktors wird mit allen Level des anderen Faktors kombiniert

Zweifaktorielle Studiendesigns werden üblicherweise anhand ihrer Faktorlevel bezeichnet

2 x 2 Design: Faktor A mit Level 1,2 Faktor B mit Level 1,2
2 x 3 Design: Faktor A mit Level 1,2 Faktor B mit Level 1,2,3
4 x 2 Design: Faktor A mit Level 1,2,3,4 Faktor B mit Level 1,2
3 x 1 Design: Faktor A mit Level 1,2,3 Faktor B mit Level 1

• 2 x 2 Studiendesigns sind sehr populär, wir fokussieren auf diesen Fall.

⇒ Das entsprechende datenanalytische Verfahren ist die Varianzanalyse (ANOVA)
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Randomisierte mehrfaktorielle Studiendesigns

Konzeptuelles Design eines 2 x 2 Studiendesigns

Faktor A

Level 1

Level 2

Faktor B

Level 1 Level 2

A1B1 A1B2

A2B1 A2B2
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Randomisierte mehrfaktorielle Studiendesigns

Anwendungsbeispiel eines randomisierten 2 x 2 Studiendesigns

• Ist Psychotherapie bei Depression im klassischen oder im Online Setting wirksamer?
• Ist Psychotherapie bei Depression bei jüngeren oder älteren Patient:innen wirksamer?

Alter

Jüngere Erwachsene

Ältere Erwachsene

Setting
Klassisch Online

• Ist die Wirksamkeit der Psychotherapie vom Setting abhängig?
• Ist die Wirksamkeit der Psychotherapie vom Alter der Patient:innen abhängig?
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Randomisierte mehrfaktorielle Studiendesigns

Verlaufsschema eines randomisierten 2 x 2 Studiendesigns

R XA1B1 O
R XA1B2 O
R XA2B1 O
R XA2B2 O

• Pre-Posttest Designs möglich

• Placebo Kontrollgruppen möglich
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Randomisierte mehrfaktorielle Studiendesigns

Daten bei 2 x 2 Studiendesigns

Faktor A

Level 1

Level 2

Faktor B

Level 1 Level 2

1.2

0.4

⋮

2.1

4.1

1.8

⋮

5.9

0.1

2.7

⋮

1.4

7.4

9.5

⋮

6.1
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Randomisierte mehrfaktorielle Studiendesigns

Haupteffekte und Interaktionen
Hinsichtlich der Gruppenmittelwerte bei 2 x 2 Studiendesignsn unterscheidet man Haupteffekte und Interaktionen

• Intuitiv spricht man vom Vorliegen eines Haupteffekts von Faktor A, wenn sich die Gruppenmittelwerte
zwischen Level 1 und Level 2 von Faktor A, jeweils gemittelt über die zwei Level von Faktor B, unterscheiden.

• Intuitiv spricht man vom Vorliegen eines Haupteffekts von Faktor B, wenn sich die Gruppenmittelwerte
zwischen Level 1 und Level 2 von Faktor B, jeweils gemittelt über die zwei Level von Faktor A, unterscheiden.

• Intuitiv spricht man vom Vorliegen einer Interaktion der Faktoren A und B, wenn der Unterschied der
Gruppenmittelwerte von Faktor A zwischen Level 1 und 2 unterschiedlich für Level 1 und Level 2 von Faktor B
ausgeprägt ist bzw. wenn der Unterschied der Gruppenmittelwerte von Faktor B zwischen Level 1 und 2
unterschiedlich für Level 1 und Level 2 von Faktor A ausgeprägt ist.

Intuitiv beziehen sich Haupteffekte also auf (marginale) Unterschiede (Differenzen), während sich Interaktionen auf
Unterschiede von Unterschieden (Differenzen von Differenzen) beziehen.

Das Vorhandensein einer Interaktion besagt lediglich, dass sich die Unterschiede der Gruppenmittelwerte zwischen
den Leveln eines experimentellen Faktors in Abhängigkeit von den Leveln des anderen experimentellen Faktors ändern,
es macht aber keine Aussage darüber, warum dies so ist. Haupteffekte und Interaktionen sind lediglich Datenmuster,
keine mechanistischen wissenschaftlichen Theorien.
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Anwendungskontext

Evidenzbasierte Evaluation von Psychotherapieformen bei Depression

Welche Therapieform ist bei Depression wirksamer?

Online Psychotherapie Klassische Psychotherapie

→ Klinische Psychologie, Klinische Diagnostik, MSc Psychotherapie
Wahrscheinlichkeitstheorie und Frequentistische Inferenz WiSe 21/22 (1) Einführung
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Anwendungskontext

Evidenzbasierte Evaluation von Psychotherapieformen bei Depression

Becks Depressions-Inventar (BDI) zur Depressionsdiagnostik

0 - 8 keine Depression

9 - 13 minimale Depression

14 - 19 leichte Depression

20 - 28 mittelschwere Depression

29 - 63 schwere Depression

Wahrscheinlichkeitstheorie und Frequentistische Inferenz WiSe 21/22 (1) Einführung
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Anwendungskontext

Evidenzbasierte Evaluation von Psychotherapieformen bei Depression - Verhaltensdaten

Patient ID Bedingung Prae-PT-BDI Post-PT-BDI

1 Online 29 19
2 Online 27 30
3 Klassisch 16 11
4 Online 19 26
5 Online 35 29
6 Klassisch 48 10
7 Online 20 15
8 Online 18 11
9 Online 48 28
10 Klassisch 49 23
11 Klassisch 39 10
12 Online 36 24
13 Online 21 27
14 Online 46 14
15 Online 20 17
16 Klassisch 23 10

Wahrscheinlichkeitstheorie und Frequentistische Inferenz WiSe 21/22 (1) Einführung
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Anwendungskontext

Digital Interventions for the Treatment of Depression:
A Meta-Analytic Review

Isaac Moshe1, Yannik Terhorst2, 3, Paula Philippi3, Matthias Domhardt3, Pim Cuijpers4, Ioana Cristea5,
Laura Pulkki-Råback1, 6, Harald Baumeister3, and Lasse B. Sander7

1 Department of Psychology and Logopedics, Faculty of Medicine, University of Helsinki
2 Department of Research Methods, Institute of Psychology and Education, Ulm University

3 Department of Clinical Psychology and Psychotherapy, Institute of Psychology and Education, Ulm University
4 Department of Clinical, Neuro-, and Developmental Psychology, Amsterdam Public Health Research Institute, Vrije Universiteit Amsterdam

5 Department of Brain and Behavioral Sciences, University of Pavia
6 Research Centre for Child Psychiatry and Invest Flagship of Academy of Finland, University of Turku

7 Department of Rehabilitation Psychology and Psychotherapy, Albert-Ludwigs-University Freiburg

The high global prevalence of depression, together with the recent acceleration of remote care owing
to the COVID-19 pandemic, has prompted increased interest in the efficacy of digital interventions for
the treatment of depression. We provide a summary of the latest evidence base for digital interventions
in the treatment of depression based on the largest study sample to date. A systematic literature search
identified 83 studies (N = 15,530) that randomly allocated participants to a digital intervention for
depression versus an active or inactive control condition. Overall heterogeneity was very high (I2 =
84%). Using a random-effects multilevel metaregression model, we found a significant medium overall
effect size of digital interventions compared with all control conditions (g = .52). Subgroup analyses
revealed significant differences between interventions and different control conditions (WLC: g = .70;
attention: g = .36; TAU: g = .31), significantly higher effect sizes in interventions that involved human
therapeutic guidance (g = .63) compared with self-help interventions (g = .34), and significantly lower
effect sizes for effectiveness trials (g = .30) compared with efficacy trials (g = .59). We found no signifi-
cant difference in outcomes between smartphone-based apps and computer- and Internet-based interven-
tions and no significant difference between human-guided digital interventions and face-to-face
psychotherapy for depression, although the number of studies in both comparisons was low. Findings
from the current meta-analysis provide evidence for the efficacy and effectiveness of digital interven-
tions for the treatment of depression for a variety of populations. However, reported effect sizes may be
exaggerated because of publication bias, and compliance with digital interventions outside of highly
controlled settings remains a significant challenge.

Public Significance Statement
This meta-analysis demonstrates the efficacy of digital interventions in the treatment of depression
for a variety of populations. Additionally, it highlights that digital interventions may have a valuable
role to play in routine care, most notably when accompanied by human guidance. However, compli-
ance with digital interventions remains a major challenge, with little more than 50% of participants
completing the full intervention on average.
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Harald Baumeister https://orcid.org/0000-0002-2040-661X
Lasse B. Sander https://orcid.org/0000-0002-4222-9837
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Psychiatric Research and The Finnish Cultural Foundation.

We thank Tiina Heino and Katri Larmo for their help in devising the
search strategy. We thank Paula Hartleitner for her help in preparing and
proofreading the article and Arne Lutsch and Franziska Wegner for their
support with the updated literature search and data extraction.

A file containing all extracted data used in the current meta-analysis can
be downloaded from the following link: https://osf.io/us4f5/?view_only=
58dc3441f27f44f283df5f8602af82f9.
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Digital Interventions for the Treatment of Depression:
A Meta-Analytic Review

Isaac Moshe1, Yannik Terhorst2, 3, Paula Philippi3, Matthias Domhardt3, Pim Cuijpers4, Ioana Cristea5,
Laura Pulkki-Råback1, 6, Harald Baumeister3, and Lasse B. Sander7

1 Department of Psychology and Logopedics, Faculty of Medicine, University of Helsinki
2 Department of Research Methods, Institute of Psychology and Education, Ulm University

3 Department of Clinical Psychology and Psychotherapy, Institute of Psychology and Education, Ulm University
4 Department of Clinical, Neuro-, and Developmental Psychology, Amsterdam Public Health Research Institute, Vrije Universiteit Amsterdam

5 Department of Brain and Behavioral Sciences, University of Pavia
6 Research Centre for Child Psychiatry and Invest Flagship of Academy of Finland, University of Turku

7 Department of Rehabilitation Psychology and Psychotherapy, Albert-Ludwigs-University Freiburg

The high global prevalence of depression, together with the recent acceleration of remote care owing
to the COVID-19 pandemic, has prompted increased interest in the efficacy of digital interventions for
the treatment of depression. We provide a summary of the latest evidence base for digital interventions
in the treatment of depression based on the largest study sample to date. A systematic literature search
identified 83 studies (N = 15,530) that randomly allocated participants to a digital intervention for
depression versus an active or inactive control condition. Overall heterogeneity was very high (I2 =
84%). Using a random-effects multilevel metaregression model, we found a significant medium overall
effect size of digital interventions compared with all control conditions (g = .52). Subgroup analyses
revealed significant differences between interventions and different control conditions (WLC: g = .70;
attention: g = .36; TAU: g = .31), significantly higher effect sizes in interventions that involved human
therapeutic guidance (g = .63) compared with self-help interventions (g = .34), and significantly lower
effect sizes for effectiveness trials (g = .30) compared with efficacy trials (g = .59). We found no signifi-
cant difference in outcomes between smartphone-based apps and computer- and Internet-based interven-
tions and no significant difference between human-guided digital interventions and face-to-face
psychotherapy for depression, although the number of studies in both comparisons was low. Findings
from the current meta-analysis provide evidence for the efficacy and effectiveness of digital interven-
tions for the treatment of depression for a variety of populations. However, reported effect sizes may be
exaggerated because of publication bias, and compliance with digital interventions outside of highly
controlled settings remains a significant challenge.

Public Significance Statement
This meta-analysis demonstrates the efficacy of digital interventions in the treatment of depression
for a variety of populations. Additionally, it highlights that digital interventions may have a valuable
role to play in routine care, most notably when accompanied by human guidance. However, compli-
ance with digital interventions remains a major challenge, with little more than 50% of participants
completing the full intervention on average.
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The high global prevalence of depression, together with the recent acceleration of remote care owing
to the COVID-19 pandemic, has prompted increased interest in the efficacy of digital interventions for
the treatment of depression. We provide a summary of the latest evidence base for digital interventions
in the treatment of depression based on the largest study sample to date. A systematic literature search
identified 83 studies (N = 15,530) that randomly allocated participants to a digital intervention for
depression versus an active or inactive control condition. Overall heterogeneity was very high (I2 =
84%). Using a random-effects multilevel metaregression model, we found a significant medium overall
effect size of digital interventions compared with all control conditions (g = .52). Subgroup analyses
revealed significant differences between interventions and different control conditions (WLC: g = .70;
attention: g = .36; TAU: g = .31), significantly higher effect sizes in interventions that involved human
therapeutic guidance (g = .63) compared with self-help interventions (g = .34), and significantly lower
effect sizes for effectiveness trials (g = .30) compared with efficacy trials (g = .59). We found no signifi-
cant difference in outcomes between smartphone-based apps and computer- and Internet-based interven-
tions and no significant difference between human-guided digital interventions and face-to-face
psychotherapy for depression, although the number of studies in both comparisons was low. Findings
from the current meta-analysis provide evidence for the efficacy and effectiveness of digital interven-
tions for the treatment of depression for a variety of populations. However, reported effect sizes may be
exaggerated because of publication bias, and compliance with digital interventions outside of highly
controlled settings remains a significant challenge.

Public Significance Statement
This meta-analysis demonstrates the efficacy of digital interventions in the treatment of depression
for a variety of populations. Additionally, it highlights that digital interventions may have a valuable
role to play in routine care, most notably when accompanied by human guidance. However, compli-
ance with digital interventions remains a major challenge, with little more than 50% of participants
completing the full intervention on average.
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Results

included only patients with Major Depressive Disorder. In the
subset of any depressive disorder the ES was g = .52, 95% CI
[.37, .66], p , .001; I2 = 79, 95% CI [44, 100]; r2

within # .001,
95% CI [.00, .012], r2

between = .130, 95% CI [.072, .245],
whereas in the subset of MDD patients the ES was g = .59,
95% CI [.40, .78], p , .001; I2 = 79, 95% CI [40, 100]; r2

within

# .001, 95% CI [.00, .022], r2
between = .155, 95% CI [.078,

.331]. Hence, digital interventions were shown to be effective
both in for participants with elevated depressive symptoms
and in participants with a formal diagnosis of depression.

Is There a Difference in Effect Size Between Digital
Interventions and Face-to-Face Therapy?

Only three comparisons from three studies were available compar-
ing digital interventions and individual face-to-face therapy, all of
which involved interventions with human guidance. The comparison
adjusted for baseline differences indicated there was a nonsignificant
difference to face-to-face therapy of g = �.01, 95% CI [�2.73,
2.72], p = .982; I2 , .001, 95% CI [.00, 100]; r2

within ¼
fixed; r2

between , .001, 95% CI [.000, 9.195]. For group face-to-face
therapy we identified only two studies, which provided a total of
three data points at post. Again, based on this limited evidence,
there was no significant difference (unadjusted for baseline dif-
ference, owing to convergence; g = .17, 95% CI [�2.91, 3.26],
p = .609); I2 = 69, 95% CI [.00, 100]; r2

within # .001, 95% CI
[.000, .976], r2

between = .093, 95% CI [.000, . 10.000].

Does the Type of Control Condition Moderate the
Comparative Effect Size of Digital Interventions Versus
Control Condition?

The type of control condition varied across the included studies
and included passive (= WLC) and active (e.g., attention) control
conditions. Overall, the number of between-group comparisons
between the intervention group and passive control conditions
(WLC: n = 57, 47.1%) and active control conditions (total: n = 64,
52.9%; TAU: n = 26; attention control: n = 29; individual F2F: n =
3; group F2F: n = 3; other: n = 3) were almost equal. Using meta-
regression to assess whether the type of control condition moder-
ated reported outcomes, we identified that the control type (active
vs. passive) significantly influenced ES, explaining 22.4% of the
variance between studies. Studies with passive control conditions
showed a significant higher between-group ES than studies with
active control conditions (b = .35, 95% CI [.21, .49], p , .001).
For the subset of WLC comparisons, the between-group ES was
medium-to-large with a pooled ES of g = .70. 95% CI [.58, .83],
p , .001; I2 = 79, 95% CI [43, 100]; r2

within, .001, 95% CI [.000,
.014], r2

between = .118, 95% CI [.065, .219]. Digital interventions
also outperformed active control conditions, g = .35, 95% CI [.26,
.45], p , .001; I2 = 80, 95% CI [54, 100]; r2

within, .001, 95% CI
[.000, .005], r2

between = .098, 95% CI [.066, .149]. However, the
effect was small-to-medium. Further sensitivity analyses were con-
ducted to provide an average ES for each active control type. When
compared with attention control conditions, the average ES for digi-
tal interventions was g = .36, 95% CI [.19, .54], p , .001; I2 = 84,
95% CI [41, 100]; r2

within, .001, 95% CI [.000, .023], r2
between =

.104, 95% CI [.051, .236] and in treatment as usual control conditions
the average effect was g = .31, 95% CI [.21, .41], p , .001; I2 = 60,
95% CI [0, 100]; r2

within, .001, 95% CI [.000, .027], r2
between = .026,

95% CI [.000, .098]. The forest plots for the ES of digital interven-
tions compared with all control types are presented in Appendices
E–H in the online supplemental materials.

Do Outcomes Differ Across Delivery Methods?

Most included studies used the Internet for the delivery of the
intervention (k = 75, 90.36%). Only four studies (4.82%) reported
on the ES of computer-based interventions, two on smartphone-

Table 3
Descriptive Summary of the Characteristics of the Studies
Included in the Meta-Analysis (k = 83)

Name Total

Number of studies 83
Participant characteristics
Age M (SD) 41.3 (9.7)
Females 69.5%
Target populations
Children and adolescents 5 (6%)
Adults 76 (91.6%)
Older adults (.50 years) 2 (2.4%)

Baseline severity (PHQ-9) 12.9 (2.9)
Comorbid diseases 15 (18.1%)

Intervention characteristics
Guidance
Therapeutic 47 (52.2%)
Technical 25 (27.8%)
Unguided 18 (20.0%)

Number of modules 7.3 (2.2)
Theoretical orientation
Third-wave 9 (10.0%)
CBT 67 (74.4%)
LRT 1 (1.1%)
DYN 1 (1.1%)
PST 7 (7.8%)
Other 5 (5.6%)

Study design
Passive control
Wait-list control 43 (46.7%)

Active control conditions
Treatment as usual 24 (26.1%)
Attention control 19 (20.7%)
Face-to-face 3 (3.2%)
Group face-to-face 2 (2.2%)
Othera 1 (1.1%)

Setting
Efficacy 62 (74.7%)
Effectiveness 21 (25.3%)

Sample size
Total N 15,530
M (SD) 173.4 (148.0)

Location
Europe 51 (61%)
Australia & New Zealand 13 (16%)
North America 15 (18%)
Asia 3 (4%)
Africa 0 (0%)
South America 1 (1%)

Note. CBT = cognitive behavioral therapy; LRT = life review therapy;
DYN = psychodynamic therapy; PST = problem solving therapy.
a Psychoeducation with weekly guidance (Johansson, Ekbladh, et al.,
2012).
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The high global prevalence of depression, together with the recent acceleration of remote care owing
to the COVID-19 pandemic, has prompted increased interest in the efficacy of digital interventions for
the treatment of depression. We provide a summary of the latest evidence base for digital interventions
in the treatment of depression based on the largest study sample to date. A systematic literature search
identified 83 studies (N = 15,530) that randomly allocated participants to a digital intervention for
depression versus an active or inactive control condition. Overall heterogeneity was very high (I2 =
84%). Using a random-effects multilevel metaregression model, we found a significant medium overall
effect size of digital interventions compared with all control conditions (g = .52). Subgroup analyses
revealed significant differences between interventions and different control conditions (WLC: g = .70;
attention: g = .36; TAU: g = .31), significantly higher effect sizes in interventions that involved human
therapeutic guidance (g = .63) compared with self-help interventions (g = .34), and significantly lower
effect sizes for effectiveness trials (g = .30) compared with efficacy trials (g = .59). We found no signifi-
cant difference in outcomes between smartphone-based apps and computer- and Internet-based interven-
tions and no significant difference between human-guided digital interventions and face-to-face
psychotherapy for depression, although the number of studies in both comparisons was low. Findings
from the current meta-analysis provide evidence for the efficacy and effectiveness of digital interven-
tions for the treatment of depression for a variety of populations. However, reported effect sizes may be
exaggerated because of publication bias, and compliance with digital interventions outside of highly
controlled settings remains a significant challenge.

Public Significance Statement
This meta-analysis demonstrates the efficacy of digital interventions in the treatment of depression
for a variety of populations. Additionally, it highlights that digital interventions may have a valuable
role to play in routine care, most notably when accompanied by human guidance. However, compli-
ance with digital interventions remains a major challenge, with little more than 50% of participants
completing the full intervention on average.
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Discussion

precision (b = �.29, 95% CI [�.07, �.51], p = .016). However,
because effectiveness studies tend to have higher sample sizes, we
tested efficacy and effectiveness studies separately. Interestingly,
Egger’s test was only significant in the efficacy studies subset (b =
�.31, 95% CI [�.57, �.05], p = .029) and not in the effectiveness
studies subset (b = �.12, 95% CI [�.47, .22], p = .272), indicating
that bias may only be present in studies conducted in efficacy set-
tings, but not those conducted in effectiveness studies. In addition
to the influence of small study effects, we also investigated the dif-
ferences between affirmative (k = 79) and nonaffirmative (k = 42)
studies to detect potential publication bias. The significance funnel
plot highlighted a substantial difference between ES across all
studies (g = .52, 95% CI [.43, .60], p , .001) and the ES across
only the nonaffirmative studies (g = .12, 95% CI [.06, .19], p ,
.001), indicating a possible influence of publication bias on the
current findings (see Figure 4). However, affirmative studies
would have needed to be 4.1-fold more likely to be published to
move the lower CI of the ES below a clinically relevant effect of
g = .24 (Cuijpers, Turner, et al., 2014), 9.25-fold more likely to
move the ES itself to this threshold, and 23.8-fold more likely to
move the lower CI to the “worst-case” ES of g = .12 (see ES of
nonaffirmative studies). In a recent benchmark analysis (Mathur &
VanderWeele, 2020), the empirical increased likelihood for af-
firmative results (h) based on 58 meta-analyses was estimated at
h = 1.17 (.93 to 1.47) and the 95th quantiles of the distribution of
the true h was estimated to be 3.51. Given these approximated
benchmarks and that a h = 4.1 would have been needed to move
the lower confidence interval and h = 9.25 to move the ES itself
below clinical relevance in the present analysis, we conclude that
the ES of digital interventions is likely to be clinically relevant, de-
spite the present publication bias. For publication bias-corrected
ES for different assumed h see Table 5.

Discussion

The Efficacy of Digital Interventions

The current study is the largest and most comprehensive meta-anal-
ysis conducted to-date assessing the efficacy of digital interventions
for the treatment of depression across both active and inactive control
conditions and in both efficacy and effectiveness settings. Overall,
across 83 studies and 15,530 participants, we found a medium pooled

effect size superiority of digital interventions across all control condi-
tions (g = .52) with benefits sustained at follow-up.

An interesting point of comparison for our findings on digital inter-
ventions are effect sizes found in meta-analyses of face-to-face psycho-
therapy. In the largest and most-recent meta-analysis of psychotherapy
for depression, Cuijpers et al. (2020) identified an overall effect size of
g = .75 for face-to-face therapy compared with all control conditions
(in contrast to g = .52 found for digital interventions in the current
study), g = .91 when face-to-face psychotherapy was compared with
waitlist control conditions (in contrast to g = .70 for digital interven-
tions found in the current study) and g = .61 when face-to-face psycho-
therapy was compared with TAU (in contrast to g = .31 for digital
interventions found in the current study).

The current review identified only three studies that directly
compared digital interventions with face-to-face therapy. We
found no significant difference in outcomes between the two con-
ditions, supporting findings from Carlbring et al. (2018). However,
unlike the study by Carlbring and colleagues, which mixed indi-
vidual and group-based psychotherapy, our analysis was limited to
individual therapy alone. It is important to note that these were
highly controlled trials across multiple conditions and with low
sample sizes, the majority of whom were self-referred. Moreover,
participants needed to consent to both possible assignments of
Internet or on-site care, likely leading to a highly selective sub-
sample of depressed participants in need of mental health care.
Based on these findings, and the notable lack of high-quality stud-
ies providing direct comparisons, we believe it is premature to
conclude that digital interventions are as equally effective as face-
to-face psychotherapy for the treatment of depression and mark
this out as a critical area for future research.

The effect sizes found in the current meta-analysis varied
greatly with respect to different forms of interventions (with larger
effect sizes in interventions with a human support component),
degree of standardization (with larger effect sizes in highly con-
trolled efficacy studies), and populations (with insufficient evi-
dence of efficacy for children and adolescents). While digitization
has become a central concept in health policy worldwide to over-
come existing gaps in the provision of mental health care (U.S.
Food & Drug Administration., 2020; World Health Organization,
2020), the results of this meta-analysis suggest that the evidence
should be evaluated carefully for individual interventions and
within individual settings.

Table 5
Publication Bias-Corrected ES Based on Increased Likelihood of Affirmative Results (h)

All studies Efficacy studies Effectiveness studies

Assumed h ES 95% CI ES 95% CI ES 95% CI

1 (no publication bias) 0.53 [0.44, 0.62] 0.60 [0.49, 0.70] 0.30 [0.13, 0.48]
2 0.42 [0.33, 0.52] 0.50 [0.39, 0.62] 0.22 [0.07, 0.36]
3 0.37 [0.28, 0.46] 0.45 [0.33, 0.56] 0.18 [0.05, 0.30]
4 0.33 [0.24, 0.41] 0.41 [0.29, 0.52] 0.15 [0.04, 0.27]
5 0.30 [0.22, 0.38] 0.38 [0.27, 0.48] 0.14 [0.03, 0.25]
10 0.23 [0.16, 0.30] 0.30 [0.20, 0.40] 0.10 [0.01, 0.20]
15 0.21 [0.14, 0.27] 0.27 [0.18, 0.36] 0.09 [�0.00, 0.18]
20 0.19 [0.13, 0.26] 0.25 [0.16, 0.34] 0.08 [�0.01, 0.18]
30 0.18 [0.11, 0.24] 0.23 [0.13, 0.32] 0.08 [�0.02, 0.17]
50 0.16 [0.10, 0.23] 0.22 [0.13, 0.31] 0.07 [�0.02, 0.16]

Note. h = indicates the extent to which affirmative findings are more likely to be published; ES = effect size.
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T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

Ps
yc
ho
lo
gi
ca
lA

ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
tt
o
be

di
ss
em

in
at
ed

br
oa
dl
y.

Moshe et al. (2021)

Allgemeines Lineares Modell | © 2022 Dirk Ostwald CC BY-NC-SA 4.0 | Folie 38



Anwendungskontext

Research report

Internet-based versus face-to-face cognitive-behavioral intervention
for depression: A randomized controlled non-inferiority trial$

Birgit Wagner a,n, Andrea B. Horn b, Andreas Maercker b

a Department of Psychosomatic Medicine and Psychotherapy, University of Leipzig, Semmelweisstr. 10, 04103 Leipzig, Germany
b Department of Psychology, University of Zurich, Binzmühlestr. 14/17, 8050 Zurich, Switzerland

a r t i c l e i n f o

Article history:
Received 12 April 2013
Received in revised form
20 June 2013
Accepted 21 June 2013
Available online 23 July 2013

Keywords:
Depression
Internet
Face-to-face
CBT

a b s t r a c t

Background and aims: In the past decade, a large body of research has demonstrated that internet-based
interventions can have beneficial effects on depression. However, only a few clinical trials have compared
internet-based depression therapy with an equivalent face-to-face treatment. The primary aim of this study
was to compare treatment outcomes of an internet-based intervention with a face-to-face intervention for
depression in a randomized non-inferiority trial.
Method: A total of 62 participants suffering from depression were randomly assigned to the therapist-
supported internet-based intervention group (n¼32) and to the face-to-face intervention (n¼30). The 8 week
interventions were based on cognitive-behavioral therapy principles. Patients in both groups received the same
treatment modules in the same chronological order and time-frame. Primary outcome measure was the Beck
Depression Inventory-II (BDI-II); secondary outcome variables were suicidal ideation, anxiety, hopelessness and
automatic thoughts.
Results: The intention-to-treat analysis yielded no significant between-group difference (online vs. face-to-face
group) for any of the pre- to post-treatment measurements. At post-treatment both treatment conditions
revealed significant symptom changes compared to before the intervention. Within group effect sizes for
depression in the online group (d¼1.27) and the face–to-face group (d¼1.37) can be considered large. At
3-month follow-up, results in the online group remained stable. In contrast to this, participants in the face-to-
face group showed significantly worsened depressive symptoms three months after termination of treatment
(t¼�2.05, df¼19, po.05).
Limitations: Due to the small sample size, it will be important to evaluate these outcomes in adequately-
powered trials.
Conclusions: This study shows that an internet-based intervention for depression is equally beneficial to regular
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(Andrews et al., 2001). The early age of onset, high prevalence rate and
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problem that generates large direct and indirect costs for the
depressed person as well as for society (Richards, 2011). In Europe
for the year 2010 the annual cost of depression per patient was
estimated at €3034 with an estimated number of 30.3 million people
affected (Olesen et al., 2012). These costs are incurred despite the fact
that the vast majority of people suffering from depression do not

access treatment (Collins et al., 2004). Barriers to assessing effective
treatment include fear of stigma, lack of time, long waiting times,
geographic distance to mental health services, or unwillingness to
disclose psychological problems (Collins et al., 2004). Internet-based
interventions may help to overcome these obstacles. Andersson and
Cuijpers found a strong influence of therapist support on treatment
outcome in their 2009 meta-analysis of 12 internet-based randomized
controlled trials for depression, (Andersson and Cuijpers, 2009).
Computerized interventions with therapist support showed a mean
between-group effect size of d¼ .61, which is comparable with face-to-
face treatment for depression, whereas interventions with little or no
therapist contact had significantly smaller treatment effect sizes,
averaging d¼ .25. A recently published meta-analysis, including data
from 25 controlled trials, supports these previous findings and found
effect sizes ranging from d¼ .10 to d¼1.20 (Johansson and Andersson,
2012). The authors categorized the studies by type of human contact.
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Participants

criteria were a score of at least 12 on the Beck Depression Inventory
(BDI-II) (Beck et al., 1996) and age 18 years or older. Potential
participants were excluded if they were (1) currently receiving
treatment elsewhere, (2) also suffering from substance abuse or
dependence, (3) had been on antidepressant medication for less than
4 weeks, (4) not fluent in German. Further exclusion criteria were high
risk of suicide, psychotic symptoms, post-traumatic stress disorder,
anxiety, phobia and bipolar disorder. Applicants who indicated that
they met the study requirements entered an online screening proce-
dure, data from which were later used as pre-test measures. After
confidentiality issues had been addressed, eligible applicants returned
a signed informed consent form–which informed them about poten-
tial risks and benefits of study participation–by fax or post. Participants
were randomly assigned by the study coordinator to either the
internet-based intervention group or the face-to-face group after
recruitment to the study. Excluded applicants were informed imme-
diately about other available forms of treatment. Applicants excluded
because of a high risk of suicide were contacted by telephone by the
study coordinator. Demographic characteristics of the sample are
presented in Table 1. A total 191 respondents applied for the
treatment. The numbers of patients and reasons for exclusion are
specified in the flowchart (see Fig. 1). Participants were recruited
between November 2008 and February 2010.

2.3. Procedure

Primary and secondary outcome measures were collected at pre-
treatment, post-treatment and 3-month follow-up. All measures for
both intervention groups were administered through online diagnos-
tics. A number of studies have shown that online format question-
naires produce results as valid as pen-and-paper questionnaires (Fidy,
2008; Hollandare et al., 2010). The 62 applicants included in the study
were randomized by a true random-number service (http://www.
random.org) using a 1:1 ratio, with 32 participants randomly allocated

to the online group and 30 to the face-to-face treatment group.
Randomization was performed by the study coordinator and was
not stratified by any participant characteristics.

2.4. Interventions

Online and face-to-face intervention groups received a brief
(8 weeks) cognitive-behavioral therapy (CBT) program for depression
(Hautzinger, 2003). This German manual is based on the cognitive
theory of depression of Beck and colleagues (Hautzinger et al., 2006).
The program involved the following CBT modules: (1) introduction,
(2) behavioral analysis, (2) planning of activities, (3) daily structure,
(4) life review, (5) cognitive restructuring, (6) social competence, and
(7) relapse prevention. The life-review module at the mid-treatment
time-point aimed to encourage participants to revisit past experi-
ences and to activate positive memories and individual resources in
order to achieve a balance between positive and negative memories
(Preschl et al., 2012). Further, patients in both groups were given the
same psychoeducation and received the treatment modules in the
same chronological order. Patients in the face-to-face condition
attended one-hour weekly treatment sessions for 8 weeks with their
allocated psychologist in the Department of Psychopathology and
Clinical Intervention at the University of Zurich. They were also given
weekly homework assignments (e.g., daily structure diaries, negative
thoughts log).

The online intervention was given as a guided intervention
with intensive therapist contact, based on the principles applied in
a number of previous studies (Lange et al., 2003; Ruwaard et al.,
2007; Ruwaard et al., 2009; Wagner et al., 2006). The internet-
based treatment manual was derived from the same cognitive-
behavioral treatment modules for depression as the face-to-face
intervention (Hautzinger, 2003). The therapist time involved
responding to texts, requiring 20–50 min per text, depending on
the therapist's experience with internet-based therapies.

Applied to participate
(N = 191)

Did not respond after enrolling
(n = 68)

Screened
(n = 123)

Randomly allocated
(n = 62)

Excluded (n = 61) due to:
Co-existing psychiatric disorder (n
= 16)
High suicide risk (n = 8)
Bipolar disorder (n = 6)
Low symptom severity (n = 16)
No informed consent (n = 15)

Face-to-face group
(n = 30)

Online group
(n = 32)

Completed post-test
(n = 28)

Completed post-test
(n = 25)

Completed 
3-month follow-up

(n = 20)

Completed 
3-month follow-up

(n = 17)

Attrition 
Online group (n = 7):
Problems with writing (n = 2)
No reason (n = 1)
Preferred face-to-face (n = 1)
Technical problems (n = 1)
Improved (n = 1)
Face-to-face group (n = 2): 
No reason (n = 1)
Improved (n = 1)

Fig. 1. Flowchart of patient participation.
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Background and aims: In the past decade, a large body of research has demonstrated that internet-based
interventions can have beneficial effects on depression. However, only a few clinical trials have compared
internet-based depression therapy with an equivalent face-to-face treatment. The primary aim of this study
was to compare treatment outcomes of an internet-based intervention with a face-to-face intervention for
depression in a randomized non-inferiority trial.
Method: A total of 62 participants suffering from depression were randomly assigned to the therapist-
supported internet-based intervention group (n¼32) and to the face-to-face intervention (n¼30). The 8 week
interventions were based on cognitive-behavioral therapy principles. Patients in both groups received the same
treatment modules in the same chronological order and time-frame. Primary outcome measure was the Beck
Depression Inventory-II (BDI-II); secondary outcome variables were suicidal ideation, anxiety, hopelessness and
automatic thoughts.
Results: The intention-to-treat analysis yielded no significant between-group difference (online vs. face-to-face
group) for any of the pre- to post-treatment measurements. At post-treatment both treatment conditions
revealed significant symptom changes compared to before the intervention. Within group effect sizes for
depression in the online group (d¼1.27) and the face–to-face group (d¼1.37) can be considered large. At
3-month follow-up, results in the online group remained stable. In contrast to this, participants in the face-to-
face group showed significantly worsened depressive symptoms three months after termination of treatment
(t¼�2.05, df¼19, po.05).
Limitations: Due to the small sample size, it will be important to evaluate these outcomes in adequately-
powered trials.
Conclusions: This study shows that an internet-based intervention for depression is equally beneficial to regular
face-to-face therapy. However, more long term efficacy, indicated by continued symptom reduction three
months after treatment, could be only be found for the online group.
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2012). The authors categorized the studies by type of human contact.
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Demographics

category 2 was contact only during the treatment and finally category
3 was where therapist contact took place before, during and after the
intervention. The effect sizes were d¼ .21, .44, .56 and .76. These
results indicate that higher levels of human contact yield larger effect
sizes. This matches other findings of a significant correlation between
the amount of therapist time in minutes per participant and the
between-group effect sizes of internet-based interventions (Palmqvist
et al., 2007). Moreover, studies on entirely self-guided programs have
shown not only reduced treatment effects, but also substantial
attrition rates of up to 41% (Christensen et al., 2006a, 2006b; Clarke
et al., 2005, 2002; Kaltenthaler et al., 2008). In summary, it can be
concluded that therapist-assisted online programs for depression yield
medium to large effect sizes.

However the question remains of whether internet-based thera-
pies for depression are equally as beneficial for patients as standard
face-to-face treatments. Only a few studies have directly compared
computerized interventions with face-to-face interventions. Spek and
colleagues evaluated an 8 week internet-based intervention for non-
typical subthreshold depression in people aged 50 and older com-
pared to 10 weekly face-to-face group sessions and a waiting-list
condition (Spek et al., 2007). No significant treatment effect differences
were found between the face-to-face group intervention and the
internet-based intervention. Other studies have evaluated and com-
pared online versus face-to-face therapies for tinnitus (Kaldo et al.,
2008), social phobia (Andrews et al., 2011), panic disorder (Bergstrom
et al., 2010), spider phobia (Andersson et al., 2009), and relaxation
(Carlbring et al., 2007) and found no significant differences between
the two settings. Only one study, evaluating an intervention for body
image and eating disorders, showed a significant difference between
the two groups (Paxton et al., 2007). Post-treatment improvements
were larger in the face-to-face than in the internet-based intervention.
Although there is mounting evidence that internet-based interven-
tions for depression are effective and there is support for the
assumption that therapist guided interventions are favorable over
unguided interventions, to our knowledge, no randomized controlled
trial for depression has been conducted to compare treatment efficacy
in the two treatments (online vs. face-to-face) in an experimental
setting.

Recognizing that time-intensive psychotherapies present an impor-
tant barrier to mental health care use, the present study used non-
inferiority methodology to compare the efficacy of a brief 8-week

internet-based CBT intervention with high therapist involvement for
depression with a face-to-face CBT intervention. The Internet-based
intervention was not self-guided and the treatment consisted of
structured writing assignments with an individualized feedback from
the therapist. The treatment manual was based on a German CBT
treatment manual for depression (Hautzinger, 2003). Patients from
both groups received the same course of treatment over the same
timeframe and the time of contact between therapist and patient was
equal for both groups. Primary outcomes of the study were depres-
sion, secondary symptoms, anxiety, general health, and depression-
related outcomes (e.g. suicidal ideation, hopelessness and negative
automatic thoughts). It was predicted that participants in both groups
would have significant reduced symptoms of depression after treat-
ment and that the improvements would be maintained at a 3-month
follow-up assessment. Further, it was hypothesized that the groups
would not differ significantly at either post-treatment or 3-month
follow-up for both primary and secondary outcomes.

2. Methods

2.1. Ethics statement

Ethical approval for the trial was given by the institutional
review board at the University of Zurich. Signed informed consent
was given by all participants by fax or post. The protocol for this
trial and supporting CONSORT checklist are available as supporting
information; see Checklist S1 and Protocol S1.

2.2. Participants and recruitment

Potential participants were recruited in the area of Zurich, Switzer-
land, through advertisements in newspapers, the depression website
of the university, local internet news forums and depression self-help
groups, advertisements in supermarkets and pharmacies, and local
press releases. Potential participants were informed that they would
be randomized either to the online or the face-to-face group, and that
Internet access was a prerequisite. Applicants indicated their interest
in the study by contacting the intake coordinator via e-mail or
telephone. The intake coordinator sent a reply e-mail with a patient
information sheet and the inclusion and exclusion criteria. Inclusion

Table 1
Demographic and descriptive characteristics of the online and face-to-face groups at baseline.

Online group (n¼32) Face-to-face group (n¼30) Group comparison

Age (M, SD) 37.25 (11.41) 38.73 (11.41) t¼� ,50, p¼ .61
Age range 20–67 19–62

Gender (% female) 78% 50% χ2(1)¼5.35, po .05
Educational level (%) χ2(32)¼1.46, p¼ .48

Primary education 16 27
Secondary education 37 27
University 47 47

Marital status (%) χ2(3)¼2.62, p¼ .45
Single 59 57
Partnership/married 19 20
Divorced 16 7
Widowed 6 17

Professional status (%) χ2(4)¼4.4, p¼ .52
Full-time work 72 67
Sick leave 3 10
Unemployed 22 20
Retired 0 3

No current antidepressants (%) 91 70 χ2(3)¼4.82, p¼ .18
BDI-score, pre-test (M, SD) 22.96 (6.07) 23.41 (7.63) t¼� ,25, p¼ .80

BDI pre-test (11–17) in % 16.7 23.3 χ2(2)¼ .44, p¼ .80
BDI pre-test (18–29) in % 63.3 56.7
BDI pre-test (≥30) in % 20 20

Completer in % 78 93
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face-to-face therapy. However, more long term efficacy, indicated by continued symptom reduction three
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functional status, as well as with high economic and personal costs
(Andrews et al., 2001). The early age of onset, high prevalence rate and
often long-term nature of depression make it a major public health
problem that generates large direct and indirect costs for the
depressed person as well as for society (Richards, 2011). In Europe
for the year 2010 the annual cost of depression per patient was
estimated at €3034 with an estimated number of 30.3 million people
affected (Olesen et al., 2012). These costs are incurred despite the fact
that the vast majority of people suffering from depression do not

access treatment (Collins et al., 2004). Barriers to assessing effective
treatment include fear of stigma, lack of time, long waiting times,
geographic distance to mental health services, or unwillingness to
disclose psychological problems (Collins et al., 2004). Internet-based
interventions may help to overcome these obstacles. Andersson and
Cuijpers found a strong influence of therapist support on treatment
outcome in their 2009 meta-analysis of 12 internet-based randomized
controlled trials for depression, (Andersson and Cuijpers, 2009).
Computerized interventions with therapist support showed a mean
between-group effect size of d¼ .61, which is comparable with face-to-
face treatment for depression, whereas interventions with little or no
therapist contact had significantly smaller treatment effect sizes,
averaging d¼ .25. A recently published meta-analysis, including data
from 25 controlled trials, supports these previous findings and found
effect sizes ranging from d¼ .10 to d¼1.20 (Johansson and Andersson,
2012). The authors categorized the studies by type of human contact.
Category 0 was used for no human contact at all throughout the
treatment, category 1 for therapist contact only before treatment,
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Procedure

criteria were a score of at least 12 on the Beck Depression Inventory
(BDI-II) (Beck et al., 1996) and age 18 years or older. Potential
participants were excluded if they were (1) currently receiving
treatment elsewhere, (2) also suffering from substance abuse or
dependence, (3) had been on antidepressant medication for less than
4 weeks, (4) not fluent in German. Further exclusion criteria were high
risk of suicide, psychotic symptoms, post-traumatic stress disorder,
anxiety, phobia and bipolar disorder. Applicants who indicated that
they met the study requirements entered an online screening proce-
dure, data from which were later used as pre-test measures. After
confidentiality issues had been addressed, eligible applicants returned
a signed informed consent form–which informed them about poten-
tial risks and benefits of study participation–by fax or post. Participants
were randomly assigned by the study coordinator to either the
internet-based intervention group or the face-to-face group after
recruitment to the study. Excluded applicants were informed imme-
diately about other available forms of treatment. Applicants excluded
because of a high risk of suicide were contacted by telephone by the
study coordinator. Demographic characteristics of the sample are
presented in Table 1. A total 191 respondents applied for the
treatment. The numbers of patients and reasons for exclusion are
specified in the flowchart (see Fig. 1). Participants were recruited
between November 2008 and February 2010.

2.3. Procedure

Primary and secondary outcome measures were collected at pre-
treatment, post-treatment and 3-month follow-up. All measures for
both intervention groups were administered through online diagnos-
tics. A number of studies have shown that online format question-
naires produce results as valid as pen-and-paper questionnaires (Fidy,
2008; Hollandare et al., 2010). The 62 applicants included in the study
were randomized by a true random-number service (http://www.
random.org) using a 1:1 ratio, with 32 participants randomly allocated

to the online group and 30 to the face-to-face treatment group.
Randomization was performed by the study coordinator and was
not stratified by any participant characteristics.

2.4. Interventions

Online and face-to-face intervention groups received a brief
(8 weeks) cognitive-behavioral therapy (CBT) program for depression
(Hautzinger, 2003). This German manual is based on the cognitive
theory of depression of Beck and colleagues (Hautzinger et al., 2006).
The program involved the following CBT modules: (1) introduction,
(2) behavioral analysis, (2) planning of activities, (3) daily structure,
(4) life review, (5) cognitive restructuring, (6) social competence, and
(7) relapse prevention. The life-review module at the mid-treatment
time-point aimed to encourage participants to revisit past experi-
ences and to activate positive memories and individual resources in
order to achieve a balance between positive and negative memories
(Preschl et al., 2012). Further, patients in both groups were given the
same psychoeducation and received the treatment modules in the
same chronological order. Patients in the face-to-face condition
attended one-hour weekly treatment sessions for 8 weeks with their
allocated psychologist in the Department of Psychopathology and
Clinical Intervention at the University of Zurich. They were also given
weekly homework assignments (e.g., daily structure diaries, negative
thoughts log).

The online intervention was given as a guided intervention
with intensive therapist contact, based on the principles applied in
a number of previous studies (Lange et al., 2003; Ruwaard et al.,
2007; Ruwaard et al., 2009; Wagner et al., 2006). The internet-
based treatment manual was derived from the same cognitive-
behavioral treatment modules for depression as the face-to-face
intervention (Hautzinger, 2003). The therapist time involved
responding to texts, requiring 20–50 min per text, depending on
the therapist's experience with internet-based therapies.

Applied to participate
(N = 191)

Did not respond after enrolling
(n = 68)

Screened
(n = 123)

Randomly allocated
(n = 62)

Excluded (n = 61) due to:
Co-existing psychiatric disorder (n
= 16)
High suicide risk (n = 8)
Bipolar disorder (n = 6)
Low symptom severity (n = 16)
No informed consent (n = 15)

Face-to-face group
(n = 30)

Online group
(n = 32)

Completed post-test
(n = 28)

Completed post-test
(n = 25)

Completed 
3-month follow-up

(n = 20)

Completed 
3-month follow-up

(n = 17)

Attrition 
Online group (n = 7):
Problems with writing (n = 2)
No reason (n = 1)
Preferred face-to-face (n = 1)
Technical problems (n = 1)
Improved (n = 1)
Face-to-face group (n = 2): 
No reason (n = 1)
Improved (n = 1)

Fig. 1. Flowchart of patient participation.
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a b s t r a c t

Background and aims: In the past decade, a large body of research has demonstrated that internet-based
interventions can have beneficial effects on depression. However, only a few clinical trials have compared
internet-based depression therapy with an equivalent face-to-face treatment. The primary aim of this study
was to compare treatment outcomes of an internet-based intervention with a face-to-face intervention for
depression in a randomized non-inferiority trial.
Method: A total of 62 participants suffering from depression were randomly assigned to the therapist-
supported internet-based intervention group (n¼32) and to the face-to-face intervention (n¼30). The 8 week
interventions were based on cognitive-behavioral therapy principles. Patients in both groups received the same
treatment modules in the same chronological order and time-frame. Primary outcome measure was the Beck
Depression Inventory-II (BDI-II); secondary outcome variables were suicidal ideation, anxiety, hopelessness and
automatic thoughts.
Results: The intention-to-treat analysis yielded no significant between-group difference (online vs. face-to-face
group) for any of the pre- to post-treatment measurements. At post-treatment both treatment conditions
revealed significant symptom changes compared to before the intervention. Within group effect sizes for
depression in the online group (d¼1.27) and the face–to-face group (d¼1.37) can be considered large. At
3-month follow-up, results in the online group remained stable. In contrast to this, participants in the face-to-
face group showed significantly worsened depressive symptoms three months after termination of treatment
(t¼�2.05, df¼19, po.05).
Limitations: Due to the small sample size, it will be important to evaluate these outcomes in adequately-
powered trials.
Conclusions: This study shows that an internet-based intervention for depression is equally beneficial to regular
face-to-face therapy. However, more long term efficacy, indicated by continued symptom reduction three
months after treatment, could be only be found for the online group.

& 2013 Elsevier B.V. All rights reserved.

1. Introduction

Depression is a one of the most common mental disorders among
adults. It is associated with significant impairments in health and
functional status, as well as with high economic and personal costs
(Andrews et al., 2001). The early age of onset, high prevalence rate and
often long-term nature of depression make it a major public health
problem that generates large direct and indirect costs for the
depressed person as well as for society (Richards, 2011). In Europe
for the year 2010 the annual cost of depression per patient was
estimated at €3034 with an estimated number of 30.3 million people
affected (Olesen et al., 2012). These costs are incurred despite the fact
that the vast majority of people suffering from depression do not

access treatment (Collins et al., 2004). Barriers to assessing effective
treatment include fear of stigma, lack of time, long waiting times,
geographic distance to mental health services, or unwillingness to
disclose psychological problems (Collins et al., 2004). Internet-based
interventions may help to overcome these obstacles. Andersson and
Cuijpers found a strong influence of therapist support on treatment
outcome in their 2009 meta-analysis of 12 internet-based randomized
controlled trials for depression, (Andersson and Cuijpers, 2009).
Computerized interventions with therapist support showed a mean
between-group effect size of d¼ .61, which is comparable with face-to-
face treatment for depression, whereas interventions with little or no
therapist contact had significantly smaller treatment effect sizes,
averaging d¼ .25. A recently published meta-analysis, including data
from 25 controlled trials, supports these previous findings and found
effect sizes ranging from d¼ .10 to d¼1.20 (Johansson and Andersson,
2012). The authors categorized the studies by type of human contact.
Category 0 was used for no human contact at all throughout the
treatment, category 1 for therapist contact only before treatment,
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Interventions
criteria were a score of at least 12 on the Beck Depression Inventory
(BDI-II) (Beck et al., 1996) and age 18 years or older. Potential
participants were excluded if they were (1) currently receiving
treatment elsewhere, (2) also suffering from substance abuse or
dependence, (3) had been on antidepressant medication for less than
4 weeks, (4) not fluent in German. Further exclusion criteria were high
risk of suicide, psychotic symptoms, post-traumatic stress disorder,
anxiety, phobia and bipolar disorder. Applicants who indicated that
they met the study requirements entered an online screening proce-
dure, data from which were later used as pre-test measures. After
confidentiality issues had been addressed, eligible applicants returned
a signed informed consent form–which informed them about poten-
tial risks and benefits of study participation–by fax or post. Participants
were randomly assigned by the study coordinator to either the
internet-based intervention group or the face-to-face group after
recruitment to the study. Excluded applicants were informed imme-
diately about other available forms of treatment. Applicants excluded
because of a high risk of suicide were contacted by telephone by the
study coordinator. Demographic characteristics of the sample are
presented in Table 1. A total 191 respondents applied for the
treatment. The numbers of patients and reasons for exclusion are
specified in the flowchart (see Fig. 1). Participants were recruited
between November 2008 and February 2010.

2.3. Procedure

Primary and secondary outcome measures were collected at pre-
treatment, post-treatment and 3-month follow-up. All measures for
both intervention groups were administered through online diagnos-
tics. A number of studies have shown that online format question-
naires produce results as valid as pen-and-paper questionnaires (Fidy,
2008; Hollandare et al., 2010). The 62 applicants included in the study
were randomized by a true random-number service (http://www.
random.org) using a 1:1 ratio, with 32 participants randomly allocated

to the online group and 30 to the face-to-face treatment group.
Randomization was performed by the study coordinator and was
not stratified by any participant characteristics.

2.4. Interventions

Online and face-to-face intervention groups received a brief
(8 weeks) cognitive-behavioral therapy (CBT) program for depression
(Hautzinger, 2003). This German manual is based on the cognitive
theory of depression of Beck and colleagues (Hautzinger et al., 2006).
The program involved the following CBT modules: (1) introduction,
(2) behavioral analysis, (2) planning of activities, (3) daily structure,
(4) life review, (5) cognitive restructuring, (6) social competence, and
(7) relapse prevention. The life-review module at the mid-treatment
time-point aimed to encourage participants to revisit past experi-
ences and to activate positive memories and individual resources in
order to achieve a balance between positive and negative memories
(Preschl et al., 2012). Further, patients in both groups were given the
same psychoeducation and received the treatment modules in the
same chronological order. Patients in the face-to-face condition
attended one-hour weekly treatment sessions for 8 weeks with their
allocated psychologist in the Department of Psychopathology and
Clinical Intervention at the University of Zurich. They were also given
weekly homework assignments (e.g., daily structure diaries, negative
thoughts log).

The online intervention was given as a guided intervention
with intensive therapist contact, based on the principles applied in
a number of previous studies (Lange et al., 2003; Ruwaard et al.,
2007; Ruwaard et al., 2009; Wagner et al., 2006). The internet-
based treatment manual was derived from the same cognitive-
behavioral treatment modules for depression as the face-to-face
intervention (Hautzinger, 2003). The therapist time involved
responding to texts, requiring 20–50 min per text, depending on
the therapist's experience with internet-based therapies.

Applied to participate
(N = 191)

Did not respond after enrolling
(n = 68)

Screened
(n = 123)

Randomly allocated
(n = 62)

Excluded (n = 61) due to:
Co-existing psychiatric disorder (n
= 16)
High suicide risk (n = 8)
Bipolar disorder (n = 6)
Low symptom severity (n = 16)
No informed consent (n = 15)

Face-to-face group
(n = 30)

Online group
(n = 32)

Completed post-test
(n = 28)

Completed post-test
(n = 25)

Completed 
3-month follow-up

(n = 20)

Completed 
3-month follow-up

(n = 17)

Attrition 
Online group (n = 7):
Problems with writing (n = 2)
No reason (n = 1)
Preferred face-to-face (n = 1)
Technical problems (n = 1)
Improved (n = 1)
Face-to-face group (n = 2): 
No reason (n = 1)
Improved (n = 1)

Fig. 1. Flowchart of patient participation.
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Each scheduled writing assignment lasted 45 min and patients
were given two writing assignments in each week of the 8-week
treatment period. Therapists provided individual written feedback
within one working day, along with instructions for the next
writing assignment. Model responses for the therapists were
available, but they also had the option to provide their own
commentary or supportive feedback on their patients' texts.

2.5. Therapists

The therapists were six psychologists and psychotherapists. All
psychologists were trained in psychotherapy and CBT for depres-
sion specifically for this study. The therapists were given special
training in therapeutic writing for the online treatment and
received regular supervision (face-to-face and online), with thera-
pists in both groups receiving the same amount of supervision. All
but one of the therapists was involved in both treatment
conditions.

2.6. Outcome measures

All outcome measures were collected at pre-treatment, post-
treatment and 3-month follow-up.

2.7. Primary outcome measure

The primary outcome measure of this study was depression
assessed with the German version (Hautzinger et al., 2006) of the
Beck Depression Inventory-II (BDI; (Beck et al., 1996)), comprised
of 21 multiple-choice items assessing specific symptoms of
depression. Symptom severity was defined for mild or moderate
depression (BDI score: 11–17); moderate to severe depression (BDI
score: 18–29); and severe depression (BDI score ≥30) (Hautzinger
et al., 2006). Recovery was defined as BDI-II at post-treatment
measurement of ≤10.

2.8. Secondary outcome measures

2.8.1. Suicidal ideation
Suicidal ideation was assessed with the Beck Suicide Ideation

Scale (BSI) (Beck et al., 1997), a 21-item inventory developed to
measure the intensity and recurrence of suicidal ideation in adults.
The BSI is one of the few well-validated self-report measures of
suicidal ideation The first 5 items make up a brief subscale
measuring the presence of suicidal thoughts, either recently (in
the last 6 months) or ever in one's life. The BSI has a suggested
cutoff score of 3.

2.8.2. Anxiety
Anxiety was assessed using the Anxiety subscale of the German

version of the Symptom Checklist created by Derogatis (Franke,
1995). This 10-item subscale covers various symptoms of anxiety,
including cognitive and somatic correlates of anxiety and a cut-off
score of .64 has been validated to screen for anxiety (Geiser et al.,
2000).

2.8.3. Hopelessness
Hopelessness was measured with the Scale for the Assessment

of Hopelessness (Krampen and Beck, 1994), a German adaptation
of the American Hopelessness Scale (Beck et al., 1974). The Scale
for the Assessment of Hopelessness assesses the negative expecta-
tions of a person referring to himself, to his environment, or his
future life.

2.8.4. Automatic thoughts
The German version of the Automatic Thoughts Questionnaire-

Revised (ATQ-R, (Kendall et al., 1989), German version (Pössel
et al., 2005)) measures positive and negative automatic thoughts
which are specific to depressive thinking. The German ATQ-R
includes the three subscales (1) negative thoughts, (2) well-being,
and (3) self-confidence.

2.8.5. Treatment satisfaction
The overall treatment satisfaction was asked with a one-item

question (“How satisfied have you been with the intervention?”)
on a 10-point Likert scale (1¼very dissatisfied, 10¼extremely
satisfied).

2.9. Exclusion criteria

2.9.1. Risk of psychosis
Risk of psychosis was measured using the Dutch Screening

Device for Psychotic Disorder (Lange et al., 2000), a seven-item
inventory that is a good predictor of psychotic episodes. Because
no data are yet available from a German norm group, the Dutch
norm data were used. A score of 13 has been identified as
providing a cutoff for identifying risk of psychosis.

2.9.2. Phobia
The German version of the Symptom Checklist by Derogatis

(Franke, 1995) was also used to test for phobias. The Phobia
subscale contains seven items assessing severity of phobic
symptoms.

2.9.3. Post-traumatic stress
The Post-Traumatic Stress Scale 10 (Maercker, 1998), a

short screening instrument tapping DSM-III symptoms of post-
traumatic stress disorder, was used to measure symptoms of post-
traumatic stress.

2.10. Statistical analysis

Statistical analyses were performed with the Statistical Package
for the Social Sciences (SPSS), version 19.0 for MAC. Independent
t-tests and χ2-tests were used to estimate baseline between-group
differences in demographics and pre-treatment measures. To
evaluate recovery, the BDI-II was used. Changes of prevalence of
depression at pre-treatment and post-treatment were calculated
and analyzed with χ2-tests. Differences between the online and
face-to-face interventions were primarily investigated by mixed-
design ANOVAs with time as the within-subject factor and group
as the between-subject factor. All post-treatment and 3-month
follow-up analyses were based on an Intention to treat (ITT)
design. Missing data were addressed by carrying forward the first
available data (baseline observation carried forward; BOCF) prin-
ciple. To examine the magnitude of change in mean symptoms
between baseline and post-treatment and between baseline and
3-month follow-up, we calculated effect sizes using Cohen's d for
repeated measures. An effect size of d¼ .80 for a psychological
treatment is typically considered large (Cohen, 1988). Finally,
t-tests and χ2-tests were used to identify any differences between
dropouts and completers.

3. Results

Table 1 shows baseline sociodemographic characteristics of
participants in the online and face-to-face conditions. There were
no significant differences for most of the baseline variables,
however, despite randomization, there was a significantly higher
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Background and aims: In the past decade, a large body of research has demonstrated that internet-based
interventions can have beneficial effects on depression. However, only a few clinical trials have compared
internet-based depression therapy with an equivalent face-to-face treatment. The primary aim of this study
was to compare treatment outcomes of an internet-based intervention with a face-to-face intervention for
depression in a randomized non-inferiority trial.
Method: A total of 62 participants suffering from depression were randomly assigned to the therapist-
supported internet-based intervention group (n¼32) and to the face-to-face intervention (n¼30). The 8 week
interventions were based on cognitive-behavioral therapy principles. Patients in both groups received the same
treatment modules in the same chronological order and time-frame. Primary outcome measure was the Beck
Depression Inventory-II (BDI-II); secondary outcome variables were suicidal ideation, anxiety, hopelessness and
automatic thoughts.
Results: The intention-to-treat analysis yielded no significant between-group difference (online vs. face-to-face
group) for any of the pre- to post-treatment measurements. At post-treatment both treatment conditions
revealed significant symptom changes compared to before the intervention. Within group effect sizes for
depression in the online group (d¼1.27) and the face–to-face group (d¼1.37) can be considered large. At
3-month follow-up, results in the online group remained stable. In contrast to this, participants in the face-to-
face group showed significantly worsened depressive symptoms three months after termination of treatment
(t¼�2.05, df¼19, po.05).
Limitations: Due to the small sample size, it will be important to evaluate these outcomes in adequately-
powered trials.
Conclusions: This study shows that an internet-based intervention for depression is equally beneficial to regular
face-to-face therapy. However, more long term efficacy, indicated by continued symptom reduction three
months after treatment, could be only be found for the online group.

& 2013 Elsevier B.V. All rights reserved.

1. Introduction

Depression is a one of the most common mental disorders among
adults. It is associated with significant impairments in health and
functional status, as well as with high economic and personal costs
(Andrews et al., 2001). The early age of onset, high prevalence rate and
often long-term nature of depression make it a major public health
problem that generates large direct and indirect costs for the
depressed person as well as for society (Richards, 2011). In Europe
for the year 2010 the annual cost of depression per patient was
estimated at €3034 with an estimated number of 30.3 million people
affected (Olesen et al., 2012). These costs are incurred despite the fact
that the vast majority of people suffering from depression do not

access treatment (Collins et al., 2004). Barriers to assessing effective
treatment include fear of stigma, lack of time, long waiting times,
geographic distance to mental health services, or unwillingness to
disclose psychological problems (Collins et al., 2004). Internet-based
interventions may help to overcome these obstacles. Andersson and
Cuijpers found a strong influence of therapist support on treatment
outcome in their 2009 meta-analysis of 12 internet-based randomized
controlled trials for depression, (Andersson and Cuijpers, 2009).
Computerized interventions with therapist support showed a mean
between-group effect size of d¼ .61, which is comparable with face-to-
face treatment for depression, whereas interventions with little or no
therapist contact had significantly smaller treatment effect sizes,
averaging d¼ .25. A recently published meta-analysis, including data
from 25 controlled trials, supports these previous findings and found
effect sizes ranging from d¼ .10 to d¼1.20 (Johansson and Andersson,
2012). The authors categorized the studies by type of human contact.
Category 0 was used for no human contact at all throughout the
treatment, category 1 for therapist contact only before treatment,
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Outcome measure (Abhängige Variable)

Each scheduled writing assignment lasted 45 min and patients
were given two writing assignments in each week of the 8-week
treatment period. Therapists provided individual written feedback
within one working day, along with instructions for the next
writing assignment. Model responses for the therapists were
available, but they also had the option to provide their own
commentary or supportive feedback on their patients' texts.

2.5. Therapists

The therapists were six psychologists and psychotherapists. All
psychologists were trained in psychotherapy and CBT for depres-
sion specifically for this study. The therapists were given special
training in therapeutic writing for the online treatment and
received regular supervision (face-to-face and online), with thera-
pists in both groups receiving the same amount of supervision. All
but one of the therapists was involved in both treatment
conditions.

2.6. Outcome measures

All outcome measures were collected at pre-treatment, post-
treatment and 3-month follow-up.

2.7. Primary outcome measure

The primary outcome measure of this study was depression
assessed with the German version (Hautzinger et al., 2006) of the
Beck Depression Inventory-II (BDI; (Beck et al., 1996)), comprised
of 21 multiple-choice items assessing specific symptoms of
depression. Symptom severity was defined for mild or moderate
depression (BDI score: 11–17); moderate to severe depression (BDI
score: 18–29); and severe depression (BDI score ≥30) (Hautzinger
et al., 2006). Recovery was defined as BDI-II at post-treatment
measurement of ≤10.

2.8. Secondary outcome measures

2.8.1. Suicidal ideation
Suicidal ideation was assessed with the Beck Suicide Ideation

Scale (BSI) (Beck et al., 1997), a 21-item inventory developed to
measure the intensity and recurrence of suicidal ideation in adults.
The BSI is one of the few well-validated self-report measures of
suicidal ideation The first 5 items make up a brief subscale
measuring the presence of suicidal thoughts, either recently (in
the last 6 months) or ever in one's life. The BSI has a suggested
cutoff score of 3.

2.8.2. Anxiety
Anxiety was assessed using the Anxiety subscale of the German

version of the Symptom Checklist created by Derogatis (Franke,
1995). This 10-item subscale covers various symptoms of anxiety,
including cognitive and somatic correlates of anxiety and a cut-off
score of .64 has been validated to screen for anxiety (Geiser et al.,
2000).

2.8.3. Hopelessness
Hopelessness was measured with the Scale for the Assessment

of Hopelessness (Krampen and Beck, 1994), a German adaptation
of the American Hopelessness Scale (Beck et al., 1974). The Scale
for the Assessment of Hopelessness assesses the negative expecta-
tions of a person referring to himself, to his environment, or his
future life.

2.8.4. Automatic thoughts
The German version of the Automatic Thoughts Questionnaire-

Revised (ATQ-R, (Kendall et al., 1989), German version (Pössel
et al., 2005)) measures positive and negative automatic thoughts
which are specific to depressive thinking. The German ATQ-R
includes the three subscales (1) negative thoughts, (2) well-being,
and (3) self-confidence.

2.8.5. Treatment satisfaction
The overall treatment satisfaction was asked with a one-item

question (“How satisfied have you been with the intervention?”)
on a 10-point Likert scale (1¼very dissatisfied, 10¼extremely
satisfied).

2.9. Exclusion criteria

2.9.1. Risk of psychosis
Risk of psychosis was measured using the Dutch Screening

Device for Psychotic Disorder (Lange et al., 2000), a seven-item
inventory that is a good predictor of psychotic episodes. Because
no data are yet available from a German norm group, the Dutch
norm data were used. A score of 13 has been identified as
providing a cutoff for identifying risk of psychosis.

2.9.2. Phobia
The German version of the Symptom Checklist by Derogatis

(Franke, 1995) was also used to test for phobias. The Phobia
subscale contains seven items assessing severity of phobic
symptoms.

2.9.3. Post-traumatic stress
The Post-Traumatic Stress Scale 10 (Maercker, 1998), a

short screening instrument tapping DSM-III symptoms of post-
traumatic stress disorder, was used to measure symptoms of post-
traumatic stress.

2.10. Statistical analysis

Statistical analyses were performed with the Statistical Package
for the Social Sciences (SPSS), version 19.0 for MAC. Independent
t-tests and χ2-tests were used to estimate baseline between-group
differences in demographics and pre-treatment measures. To
evaluate recovery, the BDI-II was used. Changes of prevalence of
depression at pre-treatment and post-treatment were calculated
and analyzed with χ2-tests. Differences between the online and
face-to-face interventions were primarily investigated by mixed-
design ANOVAs with time as the within-subject factor and group
as the between-subject factor. All post-treatment and 3-month
follow-up analyses were based on an Intention to treat (ITT)
design. Missing data were addressed by carrying forward the first
available data (baseline observation carried forward; BOCF) prin-
ciple. To examine the magnitude of change in mean symptoms
between baseline and post-treatment and between baseline and
3-month follow-up, we calculated effect sizes using Cohen's d for
repeated measures. An effect size of d¼ .80 for a psychological
treatment is typically considered large (Cohen, 1988). Finally,
t-tests and χ2-tests were used to identify any differences between
dropouts and completers.

3. Results

Table 1 shows baseline sociodemographic characteristics of
participants in the online and face-to-face conditions. There were
no significant differences for most of the baseline variables,
however, despite randomization, there was a significantly higher
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Background and aims: In the past decade, a large body of research has demonstrated that internet-based
interventions can have beneficial effects on depression. However, only a few clinical trials have compared
internet-based depression therapy with an equivalent face-to-face treatment. The primary aim of this study
was to compare treatment outcomes of an internet-based intervention with a face-to-face intervention for
depression in a randomized non-inferiority trial.
Method: A total of 62 participants suffering from depression were randomly assigned to the therapist-
supported internet-based intervention group (n¼32) and to the face-to-face intervention (n¼30). The 8 week
interventions were based on cognitive-behavioral therapy principles. Patients in both groups received the same
treatment modules in the same chronological order and time-frame. Primary outcome measure was the Beck
Depression Inventory-II (BDI-II); secondary outcome variables were suicidal ideation, anxiety, hopelessness and
automatic thoughts.
Results: The intention-to-treat analysis yielded no significant between-group difference (online vs. face-to-face
group) for any of the pre- to post-treatment measurements. At post-treatment both treatment conditions
revealed significant symptom changes compared to before the intervention. Within group effect sizes for
depression in the online group (d¼1.27) and the face–to-face group (d¼1.37) can be considered large. At
3-month follow-up, results in the online group remained stable. In contrast to this, participants in the face-to-
face group showed significantly worsened depressive symptoms three months after termination of treatment
(t¼�2.05, df¼19, po.05).
Limitations: Due to the small sample size, it will be important to evaluate these outcomes in adequately-
powered trials.
Conclusions: This study shows that an internet-based intervention for depression is equally beneficial to regular
face-to-face therapy. However, more long term efficacy, indicated by continued symptom reduction three
months after treatment, could be only be found for the online group.

& 2013 Elsevier B.V. All rights reserved.

1. Introduction

Depression is a one of the most common mental disorders among
adults. It is associated with significant impairments in health and
functional status, as well as with high economic and personal costs
(Andrews et al., 2001). The early age of onset, high prevalence rate and
often long-term nature of depression make it a major public health
problem that generates large direct and indirect costs for the
depressed person as well as for society (Richards, 2011). In Europe
for the year 2010 the annual cost of depression per patient was
estimated at €3034 with an estimated number of 30.3 million people
affected (Olesen et al., 2012). These costs are incurred despite the fact
that the vast majority of people suffering from depression do not

access treatment (Collins et al., 2004). Barriers to assessing effective
treatment include fear of stigma, lack of time, long waiting times,
geographic distance to mental health services, or unwillingness to
disclose psychological problems (Collins et al., 2004). Internet-based
interventions may help to overcome these obstacles. Andersson and
Cuijpers found a strong influence of therapist support on treatment
outcome in their 2009 meta-analysis of 12 internet-based randomized
controlled trials for depression, (Andersson and Cuijpers, 2009).
Computerized interventions with therapist support showed a mean
between-group effect size of d¼ .61, which is comparable with face-to-
face treatment for depression, whereas interventions with little or no
therapist contact had significantly smaller treatment effect sizes,
averaging d¼ .25. A recently published meta-analysis, including data
from 25 controlled trials, supports these previous findings and found
effect sizes ranging from d¼ .10 to d¼1.20 (Johansson and Andersson,
2012). The authors categorized the studies by type of human contact.
Category 0 was used for no human contact at all throughout the
treatment, category 1 for therapist contact only before treatment,
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Results

the demographic variables. In the online group the only demo-
graphic difference found was that dropouts were older than
completers, t(30)¼�2.33, po .05. Regarding symptom levels, no
significant differences were found between dropouts and com-
pleters on any of the baseline measures.

3.3. Treatment recovery

Recovery was defined as BDI-II at post-treatment measurement
of ≤10. No difference was found between groups with regard to
recovery after treatment χ²(1)¼ .06, p¼ .80 or at 3-month follow-
up χ²(1)¼2.94, p¼ .08. At post-treatment, 53% in the online-group
and 50% in the face-to-face group showed a clinically significant
change. Although the increases were not significant, at 3-month
follow-up the online group showed a increased recovery rate of
57% while the face-to-face group's recovery rate had decreased to
42%. In the online-group 80% of the participants who reported
mild depression at baseline received significant clinical change at
posttreatment, compared to 100% in the face-to-face group. In the
online group of the moderate to severe depressive participants
67% achieved clinical change compared to 40% in the face-to-face
group. In the severe depressed group (BDI ≥30) the online-group
achieved 40% significant change, while the face-to-face group
achieved 33%. However, no significant difference could be found
between the two interventions groups in any of the depression
categories.

4. Discussion

The aim of this non-inferiority randomized controlled trial was
to test an internet-based intervention against a comparable,

traditional face-to-face therapy for depression. To our knowledge
this is the first randomized controlled trial for depression compar-
ing both treatment forms with equivalent treatment modules and
treatment length. We assumed equal effects for the two condi-
tions. The main finding of this trial is that the internet-based
intervention is indeed equally as effective as face-to-face therapy
for depression. This is in line with previous studies comparing
face-to-face therapy with online interventions for other mental
conditions (Andrews et al., 2011; Bergstrom et al., 2010; Kaldo
et al., 2008; Spek et al., 2007). Furthermore, both interventions
showed large within group effect sizes at post-treatment for both
depressive symptoms and secondary outcomes, which confirms
findings of Nieuwsma and colleagues that a brief intervention for
depression can be effective and comparable to standard duration
of psychotherapy (Nieuwsma et al., 2012). The within group effect
size in the online-group ranged from d¼ .91 to d¼1.27 for
depression, anxiety and hopelessness. These effect-sizes confirm
the findings of Johansson et al. (2012), who found the largest effect
sizes for interventions with a high therapist involvement in their
review. The high therapist involvement in our study therefore
seems to play a major role compared to treatment effects of self-
guided interventions for depression (Johansson and Andersson,
2012).

However, analysis revealed that from post-treatment to
3-month follow-up a difference between the internet-based inter-
vention and the face-to-face group could be found. Symptom
reductions were maintained for all primary and secondary out-
comes for the online group three months after treatment. In
contrast to this, participants in the face-to-face group significantly
worsened from post-treatment to 3-month follow-up in terms of
depressive symptoms. Further, significant differences were found
for the face-to-face group from post-treatment to the 3-month
follow-up for symptoms of anxiety and automatic negative
thoughts and a nearly significant effect was observed for depres-
sion. Altogether it appears that the treatment effects from pre-
treatment to 3-month follow-up were larger in the online group
than in the face-to-face group. Moreover, at the 3-month follow-
up more participants in the online group indicated clinically
significant changes than in the face-to-face group. Reasons for
this might include that the online intervention has less personal
guidance and therefore puts a stronger focus on self-responsibility
to conduct the treatment modules and homework assignments
than the face-to-face intervention. This might evoke a stronger,
longer-lasting sense of self-efficacy in handling negative thoughts
and depressive behavior. Further, no significant difference could be
found regarding treatment satisfaction in both groups. 96% of the
participants in the online group described the contact between
therapist and themselves as personal, compared to 91% in the face-
to-face group. This conflicts with previous findings of Kaldo et al.
(2008), who found that the credibility rating of their internet-
based intervention was significantly lower than that for the face-
to-face group intervention. Interestingly, there was an almost

Table 3
Treatment satisfaction and psychotherapy utilization at postmeasurement.

Online group (n¼25) Face-to-face group (n¼28) Group comparison

Treatment satisfaction (0–10), (M, SD) 7.88 (1.66) 6.83 (2.03) t¼ .36, p¼ .11
Treatment duration (%)

Too short 32 57 χ2(1)¼3.37, po .06
Good 68 43

Contact between therapist and patient (%)
Personal 96 91 χ2(1)¼1.11, po .57
Impersonal 4 4
Do not know 0 4

Started psychotherapy by 3-month follow-up (%) 25% 20% χ2(1)¼ .04, po .83
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Fig. 2. Online intervention in comparison to a face-to-face group measured with
the Beck Depression Inventory (BDI-II) at pretest, posttest and 3-months-follow-up,
including standard error.
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Background and aims: In the past decade, a large body of research has demonstrated that internet-based
interventions can have beneficial effects on depression. However, only a few clinical trials have compared
internet-based depression therapy with an equivalent face-to-face treatment. The primary aim of this study
was to compare treatment outcomes of an internet-based intervention with a face-to-face intervention for
depression in a randomized non-inferiority trial.
Method: A total of 62 participants suffering from depression were randomly assigned to the therapist-
supported internet-based intervention group (n¼32) and to the face-to-face intervention (n¼30). The 8 week
interventions were based on cognitive-behavioral therapy principles. Patients in both groups received the same
treatment modules in the same chronological order and time-frame. Primary outcome measure was the Beck
Depression Inventory-II (BDI-II); secondary outcome variables were suicidal ideation, anxiety, hopelessness and
automatic thoughts.
Results: The intention-to-treat analysis yielded no significant between-group difference (online vs. face-to-face
group) for any of the pre- to post-treatment measurements. At post-treatment both treatment conditions
revealed significant symptom changes compared to before the intervention. Within group effect sizes for
depression in the online group (d¼1.27) and the face–to-face group (d¼1.37) can be considered large. At
3-month follow-up, results in the online group remained stable. In contrast to this, participants in the face-to-
face group showed significantly worsened depressive symptoms three months after termination of treatment
(t¼�2.05, df¼19, po.05).
Limitations: Due to the small sample size, it will be important to evaluate these outcomes in adequately-
powered trials.
Conclusions: This study shows that an internet-based intervention for depression is equally beneficial to regular
face-to-face therapy. However, more long term efficacy, indicated by continued symptom reduction three
months after treatment, could be only be found for the online group.

& 2013 Elsevier B.V. All rights reserved.

1. Introduction

Depression is a one of the most common mental disorders among
adults. It is associated with significant impairments in health and
functional status, as well as with high economic and personal costs
(Andrews et al., 2001). The early age of onset, high prevalence rate and
often long-term nature of depression make it a major public health
problem that generates large direct and indirect costs for the
depressed person as well as for society (Richards, 2011). In Europe
for the year 2010 the annual cost of depression per patient was
estimated at €3034 with an estimated number of 30.3 million people
affected (Olesen et al., 2012). These costs are incurred despite the fact
that the vast majority of people suffering from depression do not

access treatment (Collins et al., 2004). Barriers to assessing effective
treatment include fear of stigma, lack of time, long waiting times,
geographic distance to mental health services, or unwillingness to
disclose psychological problems (Collins et al., 2004). Internet-based
interventions may help to overcome these obstacles. Andersson and
Cuijpers found a strong influence of therapist support on treatment
outcome in their 2009 meta-analysis of 12 internet-based randomized
controlled trials for depression, (Andersson and Cuijpers, 2009).
Computerized interventions with therapist support showed a mean
between-group effect size of d¼ .61, which is comparable with face-to-
face treatment for depression, whereas interventions with little or no
therapist contact had significantly smaller treatment effect sizes,
averaging d¼ .25. A recently published meta-analysis, including data
from 25 controlled trials, supports these previous findings and found
effect sizes ranging from d¼ .10 to d¼1.20 (Johansson and Andersson,
2012). The authors categorized the studies by type of human contact.
Category 0 was used for no human contact at all throughout the
treatment, category 1 for therapist contact only before treatment,
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Discussion
the demographic variables. In the online group the only demo-
graphic difference found was that dropouts were older than
completers, t(30)¼�2.33, po .05. Regarding symptom levels, no
significant differences were found between dropouts and com-
pleters on any of the baseline measures.

3.3. Treatment recovery

Recovery was defined as BDI-II at post-treatment measurement
of ≤10. No difference was found between groups with regard to
recovery after treatment χ²(1)¼ .06, p¼ .80 or at 3-month follow-
up χ²(1)¼2.94, p¼ .08. At post-treatment, 53% in the online-group
and 50% in the face-to-face group showed a clinically significant
change. Although the increases were not significant, at 3-month
follow-up the online group showed a increased recovery rate of
57% while the face-to-face group's recovery rate had decreased to
42%. In the online-group 80% of the participants who reported
mild depression at baseline received significant clinical change at
posttreatment, compared to 100% in the face-to-face group. In the
online group of the moderate to severe depressive participants
67% achieved clinical change compared to 40% in the face-to-face
group. In the severe depressed group (BDI ≥30) the online-group
achieved 40% significant change, while the face-to-face group
achieved 33%. However, no significant difference could be found
between the two interventions groups in any of the depression
categories.

4. Discussion

The aim of this non-inferiority randomized controlled trial was
to test an internet-based intervention against a comparable,

traditional face-to-face therapy for depression. To our knowledge
this is the first randomized controlled trial for depression compar-
ing both treatment forms with equivalent treatment modules and
treatment length. We assumed equal effects for the two condi-
tions. The main finding of this trial is that the internet-based
intervention is indeed equally as effective as face-to-face therapy
for depression. This is in line with previous studies comparing
face-to-face therapy with online interventions for other mental
conditions (Andrews et al., 2011; Bergstrom et al., 2010; Kaldo
et al., 2008; Spek et al., 2007). Furthermore, both interventions
showed large within group effect sizes at post-treatment for both
depressive symptoms and secondary outcomes, which confirms
findings of Nieuwsma and colleagues that a brief intervention for
depression can be effective and comparable to standard duration
of psychotherapy (Nieuwsma et al., 2012). The within group effect
size in the online-group ranged from d¼ .91 to d¼1.27 for
depression, anxiety and hopelessness. These effect-sizes confirm
the findings of Johansson et al. (2012), who found the largest effect
sizes for interventions with a high therapist involvement in their
review. The high therapist involvement in our study therefore
seems to play a major role compared to treatment effects of self-
guided interventions for depression (Johansson and Andersson,
2012).

However, analysis revealed that from post-treatment to
3-month follow-up a difference between the internet-based inter-
vention and the face-to-face group could be found. Symptom
reductions were maintained for all primary and secondary out-
comes for the online group three months after treatment. In
contrast to this, participants in the face-to-face group significantly
worsened from post-treatment to 3-month follow-up in terms of
depressive symptoms. Further, significant differences were found
for the face-to-face group from post-treatment to the 3-month
follow-up for symptoms of anxiety and automatic negative
thoughts and a nearly significant effect was observed for depres-
sion. Altogether it appears that the treatment effects from pre-
treatment to 3-month follow-up were larger in the online group
than in the face-to-face group. Moreover, at the 3-month follow-
up more participants in the online group indicated clinically
significant changes than in the face-to-face group. Reasons for
this might include that the online intervention has less personal
guidance and therefore puts a stronger focus on self-responsibility
to conduct the treatment modules and homework assignments
than the face-to-face intervention. This might evoke a stronger,
longer-lasting sense of self-efficacy in handling negative thoughts
and depressive behavior. Further, no significant difference could be
found regarding treatment satisfaction in both groups. 96% of the
participants in the online group described the contact between
therapist and themselves as personal, compared to 91% in the face-
to-face group. This conflicts with previous findings of Kaldo et al.
(2008), who found that the credibility rating of their internet-
based intervention was significantly lower than that for the face-
to-face group intervention. Interestingly, there was an almost

Table 3
Treatment satisfaction and psychotherapy utilization at postmeasurement.

Online group (n¼25) Face-to-face group (n¼28) Group comparison

Treatment satisfaction (0–10), (M, SD) 7.88 (1.66) 6.83 (2.03) t¼ .36, p¼ .11
Treatment duration (%)

Too short 32 57 χ2(1)¼3.37, po .06
Good 68 43

Contact between therapist and patient (%)
Personal 96 91 χ2(1)¼1.11, po .57
Impersonal 4 4
Do not know 0 4

Started psychotherapy by 3-month follow-up (%) 25% 20% χ2(1)¼ .04, po .83
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Fig. 2. Online intervention in comparison to a face-to-face group measured with
the Beck Depression Inventory (BDI-II) at pretest, posttest and 3-months-follow-up,
including standard error.
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Background and aims: In the past decade, a large body of research has demonstrated that internet-based
interventions can have beneficial effects on depression. However, only a few clinical trials have compared
internet-based depression therapy with an equivalent face-to-face treatment. The primary aim of this study
was to compare treatment outcomes of an internet-based intervention with a face-to-face intervention for
depression in a randomized non-inferiority trial.
Method: A total of 62 participants suffering from depression were randomly assigned to the therapist-
supported internet-based intervention group (n¼32) and to the face-to-face intervention (n¼30). The 8 week
interventions were based on cognitive-behavioral therapy principles. Patients in both groups received the same
treatment modules in the same chronological order and time-frame. Primary outcome measure was the Beck
Depression Inventory-II (BDI-II); secondary outcome variables were suicidal ideation, anxiety, hopelessness and
automatic thoughts.
Results: The intention-to-treat analysis yielded no significant between-group difference (online vs. face-to-face
group) for any of the pre- to post-treatment measurements. At post-treatment both treatment conditions
revealed significant symptom changes compared to before the intervention. Within group effect sizes for
depression in the online group (d¼1.27) and the face–to-face group (d¼1.37) can be considered large. At
3-month follow-up, results in the online group remained stable. In contrast to this, participants in the face-to-
face group showed significantly worsened depressive symptoms three months after termination of treatment
(t¼�2.05, df¼19, po.05).
Limitations: Due to the small sample size, it will be important to evaluate these outcomes in adequately-
powered trials.
Conclusions: This study shows that an internet-based intervention for depression is equally beneficial to regular
face-to-face therapy. However, more long term efficacy, indicated by continued symptom reduction three
months after treatment, could be only be found for the online group.
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1. Introduction

Depression is a one of the most common mental disorders among
adults. It is associated with significant impairments in health and
functional status, as well as with high economic and personal costs
(Andrews et al., 2001). The early age of onset, high prevalence rate and
often long-term nature of depression make it a major public health
problem that generates large direct and indirect costs for the
depressed person as well as for society (Richards, 2011). In Europe
for the year 2010 the annual cost of depression per patient was
estimated at €3034 with an estimated number of 30.3 million people
affected (Olesen et al., 2012). These costs are incurred despite the fact
that the vast majority of people suffering from depression do not

access treatment (Collins et al., 2004). Barriers to assessing effective
treatment include fear of stigma, lack of time, long waiting times,
geographic distance to mental health services, or unwillingness to
disclose psychological problems (Collins et al., 2004). Internet-based
interventions may help to overcome these obstacles. Andersson and
Cuijpers found a strong influence of therapist support on treatment
outcome in their 2009 meta-analysis of 12 internet-based randomized
controlled trials for depression, (Andersson and Cuijpers, 2009).
Computerized interventions with therapist support showed a mean
between-group effect size of d¼ .61, which is comparable with face-to-
face treatment for depression, whereas interventions with little or no
therapist contact had significantly smaller treatment effect sizes,
averaging d¼ .25. A recently published meta-analysis, including data
from 25 controlled trials, supports these previous findings and found
effect sizes ranging from d¼ .10 to d¼1.20 (Johansson and Andersson,
2012). The authors categorized the studies by type of human contact.
Category 0 was used for no human contact at all throughout the
treatment, category 1 for therapist contact only before treatment,
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Conclusion

significant difference regarding opinions about the treatment
duration in our study. While only 32% in the online group
experienced the treatment as too short, about 57% in the inter-
vention group found the duration of the 8-week program as too
short and wished that the treatment could have continued longer.

When looking at the clinical significant change in the different
subgroups of symptom severity, we found that in both treatments
participants with mild to moderate depressive symptoms showed
a higher percentage of recovery. Least recovery was found in the
severely depressed subgroup. Further, we could not find any
statistical difference between the two interventions and the
symptom severity subgroups.

Although these preliminary results provide some evidence that
online interventions might be as effective as face-to-face inter-
ventions, it remains unclear whether the factors that are respon-
sible for symptom reduction in face-to-face therapy operate in the
same way in online therapeutic settings. Therapeutic factors such
as missing face-to-face contact, decreased social presence and
increased anonymity were originally seen as disadvantages of
internet-based interventions. However, for a specific group of
patients, it might be exactly these factors that offer an advantage
in comparison to conventional therapies. Online participants
might be more focused on the structured treatment manual as
they are responsible for continuation of the intervention, for
example by completing homework assignments. This might lead
to a greater treatment manual adherence than in face-to-face
therapy. DeRubeis and Feeley (1990) differentiated between two
types of adherence to cognitive-behavioral therapies, concrete and
abstract adherence. Concrete adherence involves methods to
support use by the patients of cognitive-behavioral tools such as
cognitive restructuring worksheets, homework assignments and
behavioral techniques. In contrast to this, abstract adherence to
CBT involves broader discussions of therapy-relevant issues with
focus put upon understanding the patients' situation and beliefs
and conversations about the patients' wellbeing and therapy
progress. In internet-based interventions there is a clear focus on
concrete adherence to CBT through use of homework assignments,
psychoeducation and behavioral observation techniques. Only a
small part of the intervention involves abstract adherence, such as
conversations about the patient's current personal situation or
broader discussion of disorder-relevant topics. Face-to-face CBT,
evenwhen highly structured as in our study, still gives the patients
more opportunities to discuss problematic current situations,
alongside pure adherence to the treatment modules. The compar-
ison of abstract and concrete adherence in face-to-face versus
online therapies should be addressed by future research.

Another important factor for therapeutic interventions is the
therapeutic alliance between therapist and patient throughout the
intervention. The therapeutic alliance has traditionally been seen
as a key element contributing to the treatment success of face-to-
face psychotherapy (Horvath and Symonds, 1991). A number of
studies have found that the therapeutic alliance significantly
influences symptoms of depression as an outcome measure
(Krupnick et al., 1996). Internet-based interventions involve less
therapeutic contact and are usually restricted to purely text-based
and computer-mediated communication. Initial assumptions that
internet-based therapeutic relationships are less stable or less
positively experienced by the patients have not been confirmed,
however. A number of studies have revealed that therapeutic
relationships in an online setting are consistently rated as posi-
tively and as stable as in face-to-face settings by study participants
(Knaevelsrud and Maercker, 2006; Preschl et al., 2011; Wagner
et al., 2012). However, the working alliance in internet-based
interventions seems to be less predictive of treatment outcome
than in face-to-face interventions and the role of the therapist
seems to be less prominent than in face-to-face treatments.

The drop-out rates in our study–seven (22%) participants in the
online group and two (7%) participants in the face-to-face group–
was more favorable for the face-to-face group. This may indicate
that the more anonymous online therapeutic relationship is less
stable than a face-to-face relationship. Face-to-face interventions
involve more social control and it might seem, for a number of
participants, inappropriate to dropout of therapy once they get to
know the psychotherapist personally. It is easier for patients in
online interventions to stop therapeutic communication by simply
“disappearing”. A study of online romantic relationships revealed
that avoidance behavior and discontinuity are more likely in
online relationships than in face-to-face relationships (Merkle
and Richardson, 2000).

4.1. Limitations

This trial has a number of limitations, which need to be
addressed. First, all primary and secondary outcome measures
were administered as self-rated questionnaires in an online set-
ting. We aimed to conduct a fully internet-based treatment for the
online-group with no personal contact either on the telephone or
face-to-face, therefore we decided to conduct the diagnostic
procedure entirely through the internet for both groups. However,
a structured clinical interview would have allowed a better quality
of diagnosis of depression. Second, only one follow-up assessment,
at three months, was conducted, therefore we cannot draw any
conclusions about the truly long-term effects of the two treat-
ments. Furthermore, the sample used in this study was small, self-
referred, relatively well educated, and more than half of the
participants already had experience of psychotherapy. Therefore
it is unclear whether the results of this study can be generalized to
predict efficacy in people who are referred by health professionals
or who are less educated. Even though the results regarding the
3-months follow-up are surprisingly in favor of the online-
intervention group, it is important to acknowledge that only about
two thirds of the participants completed the 3-months-follow-up.
Future studies should enroll larger and more heterogeneous
samples. Finally, due to our strict exclusion criteria regarding co-
morbidity and psychosis, a number of applicants were excluded
from the study, which also limits the breadth of the conclusions.
A number of studies to date have evaluated the efficacy of tailored
internet-based interventions for patients with comorbidities
(Carlbring et al., 2011; Johansson et al., 2012) and have found
encouraging results suggesting that individually tailored interven-
tions are superior to non-tailored interventions. A recently con-
ducted trial explicitly developed for patients with suicidal
ideations concluded that this patient group should be considered
for future research on internet-based interventions (van Spijker
et al., 2010).

5. Conclusion

Depression has become a very prevalent und costly disorder
and in most countries therapeutic services do not manage to meet
the needs presented by this growing demand. This trial gives
preliminary results that a brief internet-based intervention for
depression is as effective as comparable face-to-face interventions.
Internet-based intervention may be the solution for tackling this
epidemic in a more cost-effective way than traditional face-to-face
therapies. However, further research is needed to replicate these
findings and possible differences in underlying mechanisms
between online and face-to-face interventions need to be
evaluated.
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Background and aims: In the past decade, a large body of research has demonstrated that internet-based
interventions can have beneficial effects on depression. However, only a few clinical trials have compared
internet-based depression therapy with an equivalent face-to-face treatment. The primary aim of this study
was to compare treatment outcomes of an internet-based intervention with a face-to-face intervention for
depression in a randomized non-inferiority trial.
Method: A total of 62 participants suffering from depression were randomly assigned to the therapist-
supported internet-based intervention group (n¼32) and to the face-to-face intervention (n¼30). The 8 week
interventions were based on cognitive-behavioral therapy principles. Patients in both groups received the same
treatment modules in the same chronological order and time-frame. Primary outcome measure was the Beck
Depression Inventory-II (BDI-II); secondary outcome variables were suicidal ideation, anxiety, hopelessness and
automatic thoughts.
Results: The intention-to-treat analysis yielded no significant between-group difference (online vs. face-to-face
group) for any of the pre- to post-treatment measurements. At post-treatment both treatment conditions
revealed significant symptom changes compared to before the intervention. Within group effect sizes for
depression in the online group (d¼1.27) and the face–to-face group (d¼1.37) can be considered large. At
3-month follow-up, results in the online group remained stable. In contrast to this, participants in the face-to-
face group showed significantly worsened depressive symptoms three months after termination of treatment
(t¼�2.05, df¼19, po.05).
Limitations: Due to the small sample size, it will be important to evaluate these outcomes in adequately-
powered trials.
Conclusions: This study shows that an internet-based intervention for depression is equally beneficial to regular
face-to-face therapy. However, more long term efficacy, indicated by continued symptom reduction three
months after treatment, could be only be found for the online group.
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1. Introduction

Depression is a one of the most common mental disorders among
adults. It is associated with significant impairments in health and
functional status, as well as with high economic and personal costs
(Andrews et al., 2001). The early age of onset, high prevalence rate and
often long-term nature of depression make it a major public health
problem that generates large direct and indirect costs for the
depressed person as well as for society (Richards, 2011). In Europe
for the year 2010 the annual cost of depression per patient was
estimated at €3034 with an estimated number of 30.3 million people
affected (Olesen et al., 2012). These costs are incurred despite the fact
that the vast majority of people suffering from depression do not

access treatment (Collins et al., 2004). Barriers to assessing effective
treatment include fear of stigma, lack of time, long waiting times,
geographic distance to mental health services, or unwillingness to
disclose psychological problems (Collins et al., 2004). Internet-based
interventions may help to overcome these obstacles. Andersson and
Cuijpers found a strong influence of therapist support on treatment
outcome in their 2009 meta-analysis of 12 internet-based randomized
controlled trials for depression, (Andersson and Cuijpers, 2009).
Computerized interventions with therapist support showed a mean
between-group effect size of d¼ .61, which is comparable with face-to-
face treatment for depression, whereas interventions with little or no
therapist contact had significantly smaller treatment effect sizes,
averaging d¼ .25. A recently published meta-analysis, including data
from 25 controlled trials, supports these previous findings and found
effect sizes ranging from d¼ .10 to d¼1.20 (Johansson and Andersson,
2012). The authors categorized the studies by type of human contact.
Category 0 was used for no human contact at all throughout the
treatment, category 1 for therapist contact only before treatment,
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Selbstkontrollfragen

1. Erläutern Sie die Begriffe der empirischen Studie, der theoretischen Studie, und der Methodenstudie.

2. Erläutern Sie die Begriffe der unabhängigen Variable, der abhängigen Variable, und der experimentellen Einheit.

3. Erläutern Sie die Begriffe der diskreten Variable und der kontinuierlichen Variable.

4. Erläutern Sie die Begriffe der randomisierten und der nicht-randomisierten kontrollierten Studie.

5. Erläutern Sie die Begriffe des Quasiexperiments und der Korrelationsstudie.

6. Nennen Sie drei Charakteristika randomisierter kontrollierter Studien.

7. Erläutern Sie die Begriffe des faktoriellen und des parametrischen Studiendesigns.

8. Erläutern Sie die Begriffe des Between-Group Designs und des Within-Group Designs.

9. Erläutern Sie die Begriffe des Studiendesigns mit Randomisierung bzw. mit Wiederholungsmessung.

10. Erläutern Sie den Begriff des randomisierten einfaktoriellen Studiendesigns.

11. Diskutieren Sie Vor- und Nachteile von No-Treatment und Placebo-Treatment Kontrollgruppen.

12. Diskutieren Sie Vor- und Nachteile von Zwei-Treatment Vergleichen ohne und mit Placebo-Kontrollgruppe.

13. Erläutern Sie Vor- und Nachteile von reinen Posttest-Designs und Pre- und Posttest Designs.

14. Erläutern Sie die Begriffe des mehrfaktoriellen Studiendesigns, des Crossed Designs, und des Nested Designs.

15. Erläutern Sie den Begriff des randomisierten zweifaktoriellen Studiendesigns mit Crossed Design.

16. Wieviele Faktoren mit jeweils wie vielen Leveln hat ein 3 x 4 x 2 Design?

17. Wieviele experimentelle Bedingungen hat ein 3 x 4 x 2 Design?

18. Erläutern Sie die Begriffe des Haupteffektes und der Interaktion am Beispiel eines 2 x 2 Studiendesigns.
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