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1. Summary

1.1. Summary in English

Depression is a common mental disorder with a great impact on individual and societal level.
Among the psychotherapeutic options, cognitive behavioral therapy (CBT) has the strongest
evidence. However, access to traditional face-to-face CBT for depressed people is difficult
due to barriers such as limited health service resources. Digital interventions are therefore
gaining relevance and have proven to be effective in the treatment of depression. But so far,
research on the equivalence of digital and face-to-face CBT is limited and shows

weaknesses.

The present review compared the effectiveness of both approaches for the treatment of
depressive disorders with regard to depressive and comorbid anxiety symptoms as well as
psychosocial functioning. For this purpose, a systematic literature search for randomized
controlled trials was conducted. The mean difference standardized by raw scores (SMCR)

from pre- to post-intervention was used in random-effects meta-analytic models.

In total, 106 studies on 161 samples with 11854 participants (face-to-face CBT: 81 samples
with 3257 participants, digital CBT: 80 samples with 8697 participants) were included in this

review.

On average, treatment in the digital studies was shorter and included more participants.
These showed significantly lower depression scores at baseline, took antidepressants more

often and discontinued treatment more often than participants in the face-to-face studies.

For depression severity, face-to-face CBT showed superior effectiveness compared to digital
CBT (p < 0.001, face-to-face CBT: SMCR = 1.97, 95%-Cl: 1.74-2.13, digital CBT: SMCR =
1.20, 95%-Cl: 1.08-1.32). Similarly, psychosocial functioning improved significantly better in
face-to-face studies (p < 0.001, face-to-face CBT: SMCR = 1.29, 95%-CI: 0.87-1.71, digital
CBT: SMCR = 0.49, 95%-CI: 0.39-0.58). No significant differences in efficacy were found for

comorbid anxiety.

We applied propensity score matching and moderator analysis to control for differences
between face-to-face and digital CBT. The results suggested that clinical effectiveness was
more comparable between the two approaches when differences in patient and study
characteristics were taken into account. Relevant variables that moderated the effects were
baseline depression severity, treatment adherence, number of therapy sessions and intensity

of treatment as well as human support in digital CBT.



Overall, digital approaches showed more comparable effectiveness to face-to-face CBT than
initially assumed. Based on these findings, further research efforts are needed to identify and

investigate the role of moderators in the future personalisation of digital treatment.

1.2. Zusammenfassung auf Deutsch

Depressionen sind eine haufige psychische Stérung mit schwerwiegenden Auswirkungen auf
den Einzelnen und die Gesellschaft. Den hoéchsten Evidenzgrad wunter den
psychotherapeutischen Optionen hat die kognitive Verhaltenstherapie (KVT). In der Praxis ist
jedoch der Zugang zu traditioneller KVT von Angesicht zu Angesicht, im Folgenden
Face-to-Face genannt, oft schwierig, z.B. aufgrund mangelnder Ressourcen im
Gesundheitssystem. Digitale Interventionen gewinnen daher zunehmend an Bedeutung und
stellen eine wirksame Alternative zur Behandlung von Depressionen dar. Bislang gibt es
jedoch nur begrenzte Belege fir die klinische Gleichwertigkeit von digitaler und Face-to-Face
KVT.

In der vorliegenden Metaanalyse wurde die Wirksamkeit beider Anséatze fur die Behandlung
der Depression im Hinblick auf depressive und komorbide Angstsymptome sowie auf die
psychosoziale Funktionsfahigkeit verglichen. Zu diesem Zweck wurde eine systematische
Literaturrecherche nach randomisierten kontrollierten Studien durchgefiihrt. In  den
meta-analytischen Modellen wurde die durch Rohwerte standardisierte mittlere Differenz
(SMCR) von vor und nach der Intervention verwendet. Um potenzielle Verzerrungen durch
Storfaktoren zu beriicksichtigen, wurden im Rahmen eines Propensity-Score-Matchings
mdglichst ahnliche Studien miteinander verglichen. Zudem wurde eine Moderatorenanalyse
durchgefihrt, um den Einfluss von Patienten- und Studienvariablen auf die klinische

Wirksamkeit zu untersuchen.

Es wurden insgesamt 106 Studien an 161 Stichproben mit 11854 Teilnehmern
eingeschlossen (Face-to-Face KVT: 81 Stichproben mit 3257 Teilnehmern, digitale KVT: 80
Stichproben mit 8697 Teilnehmern). Die digitalen Studien wiesen im Schnitt eine kiirzere
Behandlungsdauer auf und schlossen mehr Teilnehmer ein. Im Vergleich zu den Teilnehmern
der Face-to-Face Studien wiesen die der digitalen Studien bei Studienbeginn eine leichtere
Depression auf, nahmen haufiger Antidepressiva ein und brachen die Behandlung haufiger
ab.

Die Face-to-Face Studien zeigten eine signifikant hohere Reduktion der depressiven
Symptome als die digitalen Studien (p < 0,001, Face-to-Face KVT: SMCR = 1,97, 95%-KI:
1,74-2,13, digitale KVT: SMCR = 1,20, 95%-Kl: 1,08-1,32). Auch hinsichtlich der
Verbesserung der psychosozialen Funktionsfahigkeit wiesen die Face-to-Face Studien eine
Uberlegenheit auf (p < 0,001, Face-to-Face KVT: SMCR = 1,29, 95%-KI: 0,87-1,71, digitale
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KVT. SMCR = 0,49, 95%-KI: 0,39-0,58). Lediglich flir die komorbiden Angstsymptome

wurden keine signifikanten Unterschiede in der Wirksamkeit festgestellt.

Zusatzliche Analysen deuteten darauf hin, dass die klinische Wirksamkeit zwischen den
beiden Ansatzen vergleichbarer war, wenn Unterschiede bei den Patienten- und
Studienmerkmalen berlicksichtigt wurden. Relevante Faktoren, die die Effekte moderierten,
waren der Ausgangsschweregrad der Depression, die Therapietreue, die Anzahl der

Therapiesitzungen und die Behandlungsintensitat sowie die Begleitung bei der digitalen KVT.

Insgesamt zeigten beide Ansatze eine ahnlichere Wirksamkeit als zunachst angenommen.
Auf der Grundlage dieser Ergebnisse bedarf es weiterer Forschungsanstrengungen, um die
Rolle der Moderatoren fir die kiinftige Personalisierung der digitalen Behandlung zu

untersuchen.

10



2. Introduction

Major depression is a leading global mental health issue affecting individual's quality of life
and belongs to the major contributors to disability worldwide'. Considering the impact, the
demand for easily accessible and efficient treatment is high. Although there is a recent
increase in the promotion of mental health awareness, most of the people affected with major
depression are not seeking or receiving therapy?*. Pharmacotherapy and psychotherapy are
established treatments for depression and their effectiveness has been confirmed in
numerous research studies so far, with cognitive behavioral therapy (CBT) being the most
evidence based form of psychotherapy*”. CBT stands for a set of interventions involving
cognitive, behavioral and emotion-centered approaches aiming to detect maladaptive
cognitive and behavioral patterns and replace them with more adaptive ones®°. However,
limited resources of health care services and long waiting lists, financial barriers as well as
difficult access to psychotherapy for individuals from rural areas are some of the common
obstacles to enter psychotherapeutic treatment. Moreover, patients’ concern about stigma
and lack of motivation lead to undertreatment®'%'". Due to the COVID-19 pandemic, there are
further challenges to face'?"3. Digital therapies can contribute to fill the demand-supply gap in
the treatment of depressive disorders, help to decrease stigma and boost patients’

motivation.

Digital interventions based on CBT have proven to be effective for the treatment of
depressive disorders' . It is suggested that guided as well as unguided digital interventions
outperform the control conditions which usually include waiting list participants or patients
that receive treatment as usual such as pharmacotherapy, different face-to-face therapeutic
approaches or a combination of both in a non-experimental setting’-'®. However, guided
digital treatments involving human support show a superiority in reducing symptom severity

compared to unguided ones™'°.

Given these promising results, the question evolves whether digital interventions are as
effective as common face-to-face CBT in ameliorating depressive symptoms and comorbid
anxiety. Majority of meta-analyses and reviews have mostly dealt with effectiveness of
different digital CBT formats'-'¢202' Those that directly compared face-to-face and digital
CBT are scarce, include few studies?®?® and include other mental disorders than
depression®*?’. However, all studies show equal effectiveness between face-to-face and

guided digital formats in reducing depressive symptom severity?22325-27
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2.1. Depression

The risk of developing a depressive disease in the course of life is 16-20%?%%. Globally,
depression is thus one of the most common and at the same time one of the most
underestimated diseases®’. The burden of disease on an individual and societal level is high,

with depression being one of the leading causes of disability worldwide'*'.

There is big interindividual variability in the disease course. Typically, a depressive disorder is
characterized by temporally limited episodes, that can remit completely or incompletely with
residual symptoms. A course of subsyndromal symptoms longer than two years is called
dysthymia, whereas a depressive episode on top of a dysthymic phase is called ,double
depression“. A more chronic course, the so-called ,persistent depressive disorder, is

characterized by a depressive episode which lasts longer than two years®.

About one fifth of the patients affected develop a bipolar depressive disease with hypomanic,

manic or mixed episodes®. In this thesis, however, the focus will be on unipolar depression.

Main symptoms of a depressive disorder according to ICD-10 are a depressed mood, loss of
interest and joy as well as increased fatigability with a reduction of drive and restriction of
activities. Following additional symptoms are possible: decreased concentration, a decrease
in self-confidence and self-esteem, a pessimistic outlook on the future, feelings of guilt and
worthlessness, possible thoughts of self-harm or suicidal acts, sleep disturbances as well as

a reduced appetite®.

For the diagnosis of depression according to ICD-10, at least two of the main symptoms must
be present for the duration of minimum two weeks, for a severe depressive episode all three
must be fulfilled. For further determination of the severity ranging from mild to moderate to

severe, the additional ICD-10 criteria mentioned above are applied®.

The goal in the treatment of depression is symptom improvement on the one hand, at best
the achievement of remission, and on the other hand the restoration of occupational as well
as psychosocial functioning and participation. In the long term, a relapse and recurrence

should be avoided®*.

When choosing suitable therapy, clinical factors such as symptom severity and the course of

disease so far as well as patient preferences must be considered*.

In addition to antidepressants such as selective serotonin reuptake inhibitors (SSRI), tricyclic
antidepressants (TCA) and many others, there is a number of psychotherapeutic options for
treating depression. Combined treatment is indicated in case of a severe depressive episode
or recurrent, chronic as well as double depression®**¢, especially since compliance with
pharmacotherapy is higher when psychotherapy is provided at the same time®'. Vice versa,

acceptability of psychotherapy measured in the drop-out rate is better in combination with
12



antidepressants. Also for patients with moderate depression, combined therapy seems to

provide the best effects®.

Established psychotherapeutic practices include cognitive behavioral, psychodynamic and
—analytic, systemic as well as interpersonal approaches®. Low-intensive therapies can
consist of psychoeducation with or without guidance by a therapist, counseling as well as
problem solving strategies®*. More alternative methods include among others sleep

deprivation therapy, light therapy, ergotherapy or artistic and movement-related therapy3*.

22. CBT

Cognitive behavioral theories form the basis of most psychological interventions®. As gold
standard for the treatment of depression, CBT is the most examined psychotherapy for
depression and shows well-founded results in improvement of depression and anxiety

symptoms and of social functioning®**'.

The theoretical basis of CBT was developed in the 1970s by Aaron T. Beck and Albert Ellis®.
The therapy is grounded in the assumption that information processing is based on genetic,
biological, developmental and interpersonal influences. Experiences are thus organized and
interpreted differently and individual cognitive structures lead to specifical behavioral

patterns.

According to Beck, stressful life events seem to play a decisive role in the development of a
depressive disease*?. They can trigger changes in our set of thoughts and beliefs which can
cause negative and irrational thinking of the self, the environment and the future, the
so-called ,cognitive triad“®. In the long term, behavior and psychosocial functioning are

negatively affected as well*:.

CBT aims to address these maladaptive cognitive patterns and to change them towards a
more rational thinking, leading to positive changes in emotional state and behavior®#®, Initial
steps of CBT involve joint goal setting and psychoeducation at an early stage, followed by

individual treatment planning according to the patients’ current situation and needs.

A core strategy is to uncover and question negative beliefs and associations, which should

give rise to cognitive restructuring®.

Another essential component is behavioral activation through the (re-)establishment of
pleasurable activities into daily life**. As a means to counteract avoiding and withdrawing
behavior typical for depression, behavioral change is supposed to lead to positive mood

changes®.
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One key of successful implementation of the learned skills is “homework®, assigning tailored
tasks to practice outside the therapy session for better internalization of the content, which

has also proven to prevent patients from relapsing®.

The following are proposed as general factors for the effectiveness of psychotherapy,
regardless of the psychotherapeutic orientation: the therapeutic relationship between patient
and therapist, the activation of individual resources of the patient, addressing relevant
problems and visualizing them, motivational clarification to explore the conscious and

unconscious determinants behind the problems, and active help to solve problems*54’.

CBT is usually delivered in individual format, however, there are several different established
formats including group therapy, self-help strategies, remote treatment by telephone or video
as well as therapy delivered through the internet*®. Compared to the more intensive individual
face-to-face interventions, these formats have in common that they are resource-saving and

therefore easier to implement.

2.2.1. Barriers to therapy

Finding solutions to facilitate access to therapy is of great importance given the fact that
depression is substantially undertreated: only 16.5% of the people affected around the globe
receive adequate therapy each year''*. 57% of the patients diagnosed with depression
acknowledge the need for therapy, whereas 71% of these initiate treatment visiting at least

one therapy session. Of those, 41% receive minimum standards of therapy*.

Barriers to care are manifold including practical and psychological factors®. Practical barriers
emerging both from caregivers” and patients” side can be of financial nature due to the lack
of funding or since patients cannot afford therapy and do not possess sufficient insurance
coverage®'. Apart from that, lack of time because of the job or child care, long waits due to
the lack of services'®' or transport problems for patients from remote areas® pose obstacles

to successfully enter or complete therapy.

Psychological barriers include the lack of insight in the existing problem?®, stigma concerns,

lack of motivation or the perception of therapy to be inefficient'®">4,

In the COVID-19 pandemic, social isolation and the fear of losing job and one’s existence on
the one hand, with a higher need for professional help and reduced availability of psychiatric
care services on the other hand have resulted in a sharpening of the pre-existing treatment
gap'#™3. At the same time, the pandemic is perceived as a “catalyst* and a “turning point* for

the acceptance and implementation of digital health technologies™**°.
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2.3. Digital CBT for depression

Slowly emerging in the 1990s, digital interventions for mental disorders have been expanding
over the past two decades'%. At the same time, doubts have been put forward preventing
digital therapy formats from being implemented in routine health care®. The health
professionals’ caution was mainly rooted in assumptions about the healthcare system being
unprepared for digital changes. A main aspect was the assumed inability of building a
therapeutic alliance via the internet due to the lack of face-to-face interaction™®, The
definition of alliance is a relationship between the therapist and patient that is built on
collaboration and joint beliefs in the methods and goals of the treatment®*°. The therapeutic
relationship is one of the general efficacy factors of psychotherapy that has the greatest
impact on therapy outcomes, both in face-to-face and digital approaches®'. Contrary to the
expectations so far, there are indications that from the clients’ perspective, the establishment
and quality of therapeutic alliance in digital formats is similar to face-to-face, provided the

digital format is therapist-guided®%¢3,

The pandemic situation in 2020 has launched a process of rethinking among mental health
professionals and patients, leading to a rapid increase of internet-based interventions and its
acceptance. Due to the advantages of digital technology such as agility, resilience as well as

time- and cost effectiveness, the tendencies may be not only temporary™.

“Internet-based intervention” is a generic term describing a broad range of therapeutic
activities delivered via the internet®. Following subgroups have been suggested to categorize
internet-based interventions: (1) web-based internet interventions with or without human
guidance, (2) online counseling including videoconferencing and communication via chat or
email, (3) internet-operated therapeutic software (e.g. gaming, robotic simulation or virtual
reality) and (4) other online activities such as online support groups®®®. More recent studies
show that smartphones play an increasingly important role in delivering therapeutic content®’.

In this meta-analysis, the focus will be on web- and app-based interventions.

For the treatment of depression, there are numerous digital offers and the majority of them
are based on CBT?. The interventions show a great diversity regarding the type of
administration and the extent of human support. While some treatments are completely
unguided and based solely on self-help, others contain regular therapist involvement. The
nature of communication in case of therapist guidance is mainly text-based and

asynchronous®.
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2.3.1. Examples

In the following, two programs out of many CBT-based digital interventions are presented as
examples, both of which have existed across countries for about two decades. They are used
in clinical settings, but have been repeatedly addressed and further developed in

experimental contexts as well.

One example is the program “MoodGYM“, which was developed in the year 2002 by
Australian researchers®. Christensen and co-authors initially designed a cost-free,
self-paced and unguided program for the prevention and treatment of depression and
anxiety. The intervention was aimed at young people and consisted of 5 training modules
based on cognitive behavioral theories and a workbook with exercises to engage in parallelly.
In addition, participants were instructed to fill out online depression assessments. Based on
these results, the modules were modified®’. In later randomized controlled trials (RCTs) to
test the efficacy of the program, the modules were complemented by human guidance, e.g.
by telephone support of technical or therapeutic nature®®® or consultation by the general
practitioner (GP). In Germany, the national health insurance AOK offers MoodGYM for
prevention and treatment of mild depressive symptoms in addition to guidance by the GP"".
In a meta-analysis testing the effectiveness of MoodGYM in 11 studies, a small effect size
from pre- to post-intervention for depression symptoms (g = 0.36, 95%-Cl: 0.17-0.56) and a
medium effect size for anxiety symptoms (g = 0.57, 95%-Cl: 0.20-0.94) was demonstrated.
However, the effect was among others strongly confounded by the amount of therapist

guidance and the adherence to the trial.

“Beating the Blues* is another CBT-based program having been developed in the UK™. The
original intervention consisted of eight computerized modules disseminated weekly with
homework after every session. No direct therapist guidance was included, however, the
sessions originally took place at the general practice with supervision and technical support
by a study nurse without any therapeutic content. At the end of each module, a progress
report for the patient and the GP was printed out. In a non-randomized trial, a moderate

pre-post effect size (0.50) was reported™.

In a large RCT evaluating the effectiveness and acceptability of both MoodGYM and Beating
the Blues compared to usual care by the GP (REEACT trial), no significant differences
between control and both intervention groups were found®. Again, dropout rates were high
with 24%". For the intervention conditions, technical telephone support of non-therapeutic
nature was provided. However, contrary to the original concept, Beating the Blues was not
set in primary care offices but at home. From the patients™ perspective, a higher therapeutic
involvement and guidance would have been desirable to boost the motivation for continuation
and greater benefit®®. As a response to that, in the REEACT-2 trial MoodGYM was offered

16



with additional therapeutic support by telephone on a weekly basis. Compared to the control
condition, which received only technical, non-regular telephone support on demand, the
intervention group showed significantly better improvement in depression and in anxiety
scores. Pre-to-post effect size in the more guided group was small to moderate. Dropout rate

was 25% in the intervention and 30% in the control group®®.

In 2018, a modernized version of Beating the Blues in America without the binding to primary
care offices and services was tested. A few of the other changes included the possibility to
interrupt a session and continue later and a stronger focus on stress and anxiety next to
depression. ,TeleCoach” was part of the intervention and included telephone and email
contact with a fixed contact person aiming to discuss the expectations, provide feedback and
support and improve adherence’. The combination of MoodGYM and Telecoach showed
superior results compared to the waitlist control group with large pre-to-post effect sizes
(Hedge's g = 1.45) and a dropout rate of 29%7°.

In a previous study, the addition of “TeleCoach” helped to achieve higher adherence, but not
better therapeutic outcome compared to an unguided digital intervention. However, both

intervention groups showed significant improvement compared to the waitlist control”’.

2.3.2. Effectiveness of digital CBT

The vast majority of meta-analyses and reviews suggest robust evidence of the effectiveness
of digital CBT for the improvement of depression and anxiety symptoms in adults with a
depressive disorder’®. An improvement of work and social functioning is reported as well™.
There seems to be a variance in the reported between-group effect sizes at post-intervention
from small to large (0.24-1.0), but all meta-analyses show superior results for depression and
anxiety compared to control conditions including mainly waitlist or treatment as usual (TAU)

by the GP™152180-8 A persistence of the effects over the longer-term is reported as
We”16’18’82’84.

Overall acceptability among patients has proven to be good®'®, although there is also
evidence that despite similar effectiveness of individual, group and telephone CBT as well as

guided self-help (via book or internet), the latter might be less favored by patients’.

Regarding the aspect of guidance, there seems to be a consensus that therapists’ support
has a positive influence on the adherence to therapy’’% and its effectiveness’*"%208387 \While
guided digital interventions for depression show a moderate to large effect size (0.61-0.67)
compared to control groups, digital CBT without guidance renders a smaller effect size

(0.24-0.25) in comparison to the control conditions™51°,
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A methodological weakness of most studies examining the effectiveness of digital CBT is the
passivity of the control conditions consisting primarily of waitlist or TAU. For making solid
statements about the effectiveness of digital interventions, there is high demand for
noninferiority trials with active control groups, especially with common individual face-to-face
CBT".

2.4. Comparing face-to-face and digital CBT for depression

Overall, meta-analyses and reviews comparing CBT for depression delivered in digital and
face-to-face format reveal equal effectiveness. One of the earlier comprehensive
meta-analyses juxtaposing digital and face-to-face therapy showed no difference in 14
included studies (effect size 0.39 in digital vs. 0.34 in face-to-face studies)®. However, most
of these studies included other disorders than depression (e.g. body image and eating
disorders) and other therapeutic approaches than CBT. In 2010, a meta-analysis on guided
internet interventions including groups of patients with depression and anxiety only was
published. Over the short and long-term, both guided digital as well as face-to-face
approaches showed equal results and no differences on drop-out rates®. Importantly, out of
21 included studies, six addressed depressive disorder and two of them applied

internet-based therapies, whereas the rest delivered therapy mainly via telephone.

Similar results were presented in a review comparing guided digital and face-to-face CBT in
13 studies. However, psychiatric as well as somatic conditions were included, so that only
two studies investigated depression, one of them only late-life-depression. Besides, seven
studies included face-to-face group therapy instead of individual therapy?. In 2016, a
meta-analysis was published including five studies investigating depression only. Again,

face-to-face CBT showed no superiority compared to digital interventions?.

A recent meta-analysis even showed digital CBT to be more effective in reducing depressive
symptoms compared to face-to-face CBT in 14 included studies. For global functioning, no

significant differences between the two formats were found?.

In anxiety disorders, digital approaches showed to be equally effective in reducing symptoms

as compared to face-to-face CBT?*8383.89,

Although existing studies report consistent results, the evidence regarding RCTs that
compare CBT for depression in digital and face-to-face format in a comparable setting is
scarce. Furthermore, most reviews and meta-analyses are not restricted to cognitive
behavioral approaches or a depression diagnosis. The delivery format often including group
therapy or telephone therapy alongside the choice of participants which involves adolescents

or elderly patients only contribute to heterogeneity.
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25. Aims

The purpose of the current study is to conduct a comprehensive, multi-outcome
meta-analysis by comparing symptom improvement and functional outcome in digital and
face-to-face CBT formats for depressive disorders. The primary outcome of interest is the
depression symptom severity, secondary outcomes are symptoms of anxiety and multiple
levels of functioning including general, social, work and health dimensions as well as quality
of life. In addition to that, this comprehensive investigation of digital and face-to-face CBT is
complemented by moderator effects analyses using patient characteristics and therapy

administration particularities.
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A systematic review of digital and face-to-face cognitive
behavioral therapy for depression

Lana Kambeitz-llankovic*'", Uma Rzayeva''", Laura Vélkel, Julian Wenzel', Johanna Weiske?, Frank Jessen', Ulrich Reininghaus®*>,

Peter J. Uhlhaas®’, Mario Alvarez-Jimenez®® and Joseph Kambeitz(@®'"'°®

Cognitive behavioral therapy (CBT) represents one of the major treatment options for depressive disorders besides pharmacological
interventions. While newly developed digital CBT approaches hold important advantages due to higher accessibility, their relative
effectiveness compared to traditional CBT remains unclear. We conducted a systematic literature search to identify all studies that
conducted a CBT-based intervention (face-to-face or digital) in patients with major depression. Random-effects meta-analytic
models of the standardized mean change using raw score standardization (SMCR) were computed. In 106 studies including

n = 11854 patients face-to-face CBT shows superior clinical effectiveness compared to digital CBT when investigating depressive
symptoms (p < 0.001, face-to-face CBT: SMCR = 1.97, 95%-Cl: 1.74-2.13, digital CBT: SMCR = 1.20, 95%-Cl: 1.08-1.32) and adherence
(p = 0.014, face-to-face CBT: 82.4%, digital CBT: 72.9%). However, after accounting for differences between face-to-face and digital
CBT studies, both approaches indicate similar effectiveness. Important variables with significant moderation effects include
duration of the intervention, baseline severity, adherence and the level of human guidance in digital CBT interventions. After
accounting for potential confounders our analysis indicates comparable effectiveness of face-to-face and digital CBT approaches.
These findings underline the importance of moderators of clinical effects and provide a basis for the future personalization of CBT

treatment in depression.

npj Digital Medicine (2022)5:144 ; https://doi.org/10.1038/s41746-022-00677-8

INTRODUCTION

Cognitive behavioral therapy (CBT) is the gold-standard intervention
for major depression besides pharmacotherapy’. Since its emergence
nearly fifty years ago, a large number of studies has underlined the
effectiveness of CBT in improving depressive symptoms, anxiety
symptoms and psychosocial functioning®®. In order to increase
accessibility to CBT, recent digital CBT approaches have been
developed by incorporating technological tools such as emails,
smartphone apps or internet-guided therapy*. These approaches
hold a number of potential advantages such as cost effectiveness,
improved accessibility to evidence-based care for patients living in
remote areas, patients living abroad or patients with immobility and -
most recently - to face the challenge of providing CBT during the
COVID-19 pandemic®.

A number of studies suggest that CBT can effectively reduce
depressive symptoms, anxiety or psychosocial functioning®'3. In
line with these promising aspects, healthcare professionals' and
especially young patients report to be open towards the adoption
of digital treatments'>. For patients and clinicians there is a strong
preference for blended approaches which combine face-to-face
CBT with digital interventions'®'”. However, the majority of
patients with depression seem to prefer face-to-face CBT'® and
adherence to digital interventions is often low'%%°,

Previous meta-analyses compare face-to-face with digital CBT
for different conditions?'?> and report inconsistent results,
possibly due to small samples of studies and heterogeneous

interventions. Despite robust evidence for the clinical effective-
ness of face-to-face and digital CBT, the equivalence of these
treatments remains an open question. This represents a critical
challenge for mental health professionals that need to decide
which intervention should be recommended to patients and
which factors should be considered when making this decision.

Our primary aim of this systematic review is to compare the effects
of face-to-face vs. digital CBT interventions. The secondary aim is to
investigate the moderating factors for these interventions. Overall
our results indicate that after controlling for a number of potential
confounders, face-to-face and digital CBT might be comparable in
terms of clinical effectiveness for treating depression. We identify a
number relevant factors that moderate the treatment response such
as the duration of the intervention, baseline severity, adherence and
the level of human guidance in digital CBT interventions.

RESULTS
Literature search

We identified 682 potential studies out of which 239 studies were
retrieved and assessed in full-text according to our inclusion
criteria. Of the included studies, 22 face-to-face studies and 63
digital CBT studies had more than one patient sample that was
eligible for inclusion due to multiple study arms. For the face-to-
face CBT studies, we identified a small number of studies with a
very long treatment duration (n =5 studies between 1 and 6 years
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- Telephone or group therapy (22)

Fig. 1 Flow-chart of the literature search according to the recommendation of the PRISMA guidelines.

of treatment duration). In order to make face-to-face and digital
studies more comparable, we restricted all following analyses to
studies that had a treatment duration of not more than 1 year.
Thus, in total n =106 studies with a total of n =161 samples and
n=11854 patients were included in the present meta-analysis
(Supplementary Tables 5 and 6). This resulted in n =281 samples
(n = 3257 patients) receiving face-to-face CBT and n =80 samples
(n = 8597 patients) receiving digital CBT (see Fig. 1).

We observed significant differences between face-to-face and
digital CBT samples with respect to multiple patient characteristics
and other aspects of the intervention (see Table 1).

The assessment of risk of bias indicated an overall high risk of
bias and comparable risk for studies investigating face-to-face
CBT and studies investigating digital CBT approaches. For both
interventions, the main risk of bias resulted from insufficient
blinding of participants and insufficient blinding of the
outcome assessment. A direct comparison indicated higher risk
of selection bias (due to insufficient allocation concealment) in
face-to-face CBT studies (p = 0.005) whereas digital CBT studies
showed higher potential detection bias (blinding of outcome

npj Digital Medicine (2022) 144

assessment, p=0.017, Supplementary Figs. 2 and 3, Supple-
mentary Table 4).

Effectiveness of face-to-face vs. digital CBT

In the analysis of depressive symptoms, face-to-face interven-
tions (SMCR=1.97, 95%-Cl: 1.74-2.13) showed significantly
stronger reductions (p <0.001) as compared to digital inter-
ventions (SMCR = 1.20, 95%-Cl: 1.08-1.32, Fig. 2). The difference
between digital and face-to-face CBT studies remained sig-
nificant after applying the trim-and-fill method to compensate
for putatively missing studies (p < 0.001) and after controlling
for differences in study design by using number of sessions and
duration of intervention as covariates in the meta-analytic
models (p =0.010). However, there were no significant differ-
ences between digital and face-to-face CBT samples after
controlling for differences in patient characteristics (mean age,
gender ratio, antidepressant treatment, severity of depressive
symptoms at baseline) using moderator analysis (p = 0.068) or
when employing propensity score matching to control for
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Table 1.

Characteristics of face-to-face and digital CBT studies as included in the analysis of depressive symptoms (see supplement for an overview
of included studies investigating psychosocial functioning and anxiety symptoms).

Face-to-face studies

Number of samples 81

Mean number of patients (SD) 40.21 (40.05)
Mean age (SD) 37.82 (5.47)
Mean ratio of male patients 30.46%
Mean baseline severity (SD)° 31.02 (6.36)
Mean ratio of patients on antidepressants 16.70%
Mean ratio of patients completing intervention 81.86%
Mean treatment duration in weeks (SD) 14.65 (8.37)
Mean number of sessions (SD) 14.48 (6.26)
Ratio of studies with long-term follow-up 55.56%
Mean follow-up duration (months) 7.94 (6.38)

Digital studies Face-to-face vs. Digital studies®
80 -

107.46 (139.83) W =4911.5, p=<0.001
40.58 (5.26) W = 3864.5, p =0.001
27.09% W =2199.5, p=0.012
27.29 (5.68) W =1634.0, p =0.002
33.93% W =1677.0, p =<0.001
72.41% W = 1997.5, p = 0.001
8.54 (2.89) W =1059.0, p =<0.001
8.23 (3.25) W =1201.0, p =<0.001
80.00% X2=9.9, p=0.002
6.20 (4.69) W =1289, p=0.322

#Based on two-sample Mann-Whitney-U test for continuous variables and on X2-test for categorical variables.
PBased on BDI-Il scores when available or on scores converted to BDI-Il with published conversion rules.

differences in study design and patient characteristics
(p=0.700, Supplement page 5 and 6). In a subanalysis of
samples based on BDI-ll scores (n=102 samples from
62 studies), depression scores were significantly higher in
face-to-face studies as compared to digital studies at baseline
(p =0.048, independent t-test) but no differences after the
intervention (p =0.708, independent t-test) or at follow-up
(p = 0.384, independent t-test) yielded significance (Fig. 2 and
Table 1). The analysis of adherence indicated significantly fewer
drop-outs in face-to-face (82.4%) as compared to digital CBT
studies (72.9%, p =0.014, Fig. 3, Supplement page 7 and 8).
When accounting for these differences in adherence, face-to-
face CBT showed stronger improvements of depressive
symptoms as compared to digital CBT (p < 0.001).

Face-to-face studies (SMCR = 1.29, 95%-Cl: 0.87-1.71) showed
significantly stronger improvement in psychosocial functioning
(p <0.001) as compared to digital studies (SMCR = 0.49, 95%-Cl:
0.39-0.58, Fig. 2). This difference remained significant after
controlling for potential publication bias (p <0.001) and after
controlling for differences in study design by using number of
sessions and duration of intervention as covariates (p =0.013).
However, there were no significant differences between digital
and face-to-face CBT samples after controlling for differences in
patient characteristics (mean age, gender ratio, antidepressant
treatment, severity of depressive symptoms at baseline) using
moderator analysis (p=0.091) or when employing propensity
score matching to control for differences in study design
(p =0.068, see supplement page 4 and 5).

In addition, face-to-face studies (SMCR=1.30, 95%-Cl:
0.65-1.95) showed no significant difference with regard to anxiety
(p <0.240) as compared to digital studies (SMCR = 0.90, 95%-Cl:
0.78-1.03, see Fig. 2). These results remained unchanged when
accounting for potential publication bias (p < 0.240). There were
too few studies to conduct further analyses while controlling for
additional potentially confounding variables.

All results were robust with respect to different estimates of the
correlations between pre- and post-intervention assessments
(r=0to r=1 in steps of 0.1, Supplementary Fig. 1).

In the analysis of the long-term stability of treatment gains,
face-to-face and digital interventions showed no statistical
difference in depressive symptoms (p=0.550), psychosocial
functioning (p =0.078) or anxiety symptoms (p =0.820, Fig. 2,
Table 1 and Supplement page 5 and 6).

Published in partnership with Seoul National University Bundang Hospital

Moderator analysis

Face-to-face CBT treatments were superior to guided digital CBT
treatments regarding improvement of depressive symptoms
(p <0.001), improvement of psychosocial functioning (p <0.001)
and in adherence (p < 0.001, see Fig. 3). At the same time, guided
digital CBT was superior to unguided digital CBT regarding
depressive symptoms (p <0.001) and psychosocial functioning
(p =0.043) but there was no difference in adherence (p = 0.207).
No differences between face-to-face CBT, guided digital CBT and
unguided digital CBT were found regarding anxiety symptoms (all
p>0.1).

The effect of CBT on depressive symptoms was moderated by
the number of sessions (p =0.017) and the treatment intensity
(p <0.001) in face-to-face studies whereas in digital studies there
was a moderation effect of the duration of the intervention
(p = 0.034). Baseline symptom severity moderated effects of CBT
on depressive symptoms in face-to-face studies (p = 0.038) and in
digital studies (p = 0.029).

The effect of CBT on psychosocial functioning was moderated
by age of onset of depression (p = 0.004) but there were too few
studies to investigate this effect in digital studies. Mean age was a
significant moderator in face-to-face (p <0.001) but not in digital
studies (p =0.058). Presence of antidepressant treatment and
comorbid anxiety disorder were significant moderators in face-to-
face studies (p<0.001 and p =0.013, respectively) but not in
digital studies (p > 0.05).

In the analysis of anxiety symptoms, the effect of CBT was
moderated by the baseline severity of depressive symptoms in
digital studies (p=0.001) but not in face-to-face studies
(p=0.714).

DISCUSSION

Digital CBT interventions are becoming increasingly relevant for
the treatment of depressive disorders. Despite the rapid prolifera-
tion of these approaches, a systematic assessment of the clinical
effectiveness of CBT as compared to traditional (face-to-face)
approaches, is still lacking. In the present meta-analysis we
compared a total of 106 studies and over 11000 patients. To the
best of our knowledge the current analysis represents the largest
and most comprehensive analysis of the comparative clinical
effectiveness of face-to-face and digital CBT interventions for
depression. Overall, our results indicate that face-to-face
approaches show superior clinical effectiveness in reducing
depressive symptoms and psychosocial functioning but not in
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Fig. 2 Results of meta-analyses investigating the effect of digital and face-to-face CBT interventions. a Effects of CBT on anxiety
symptoms, depression symptoms and psychosocial functioning. b Results of the meta-analyses of long-term stability of treatment gains.
¢ Subanalysis of samples based on depression severity based on BDI-Il scores. P values indicate significance of differences between digital and
face-to-face interventions tested by moderator analysis. Error bars indicate lower and upper limits of the 95% confidence interval. Effect sizes
and p values are presented without correction for differences in patient samples or study design characteristics and without correction for

potential publication bias.

reducing comorbid anxiety symptoms. In a supplementary
analysis of BDI-Il equivalent scores, we largely confirmed the
findings of our main analysis. Importantly, face-to-face studies
were associated with higher treatment adherence. However, there
were significant differences in sample-characteristics and inter-
ventions between face-to-face and digital CBT studies. Informed
by knowledge that multiple factors including age, gender or
disease severity at baseline may moderate treatment response
(3728 but see?”?8), we employed covariate analysis and propensity
score matching to control for these differences. These analyses
revealed no significant differences between the face-to-face and
digital interventions, suggesting that these approaches might
have more comparable clinical effectiveness when accounting for
moderators. Further controlled studies conducted in more
comparable populations, interventions and study designs are
needed to confirm these findings. Our results provide a strong
foundation to initiate these efforts.

Motivated by the recent calls for precision psychiatry
approaches, a number of studies have investigated potential
moderators of clinical effects of face-to-face?®>° and digital CBT
treatments®>3%3' with the aim to increase clinical effectiveness
and to facilitate the adoption of digital tools for clinical scenarios
or populations in which they are most successful.

For digital CBT, some studies indicated that high baseline
severity of depressive symptoms predicts improvement of
depressive symptoms?*31=3> or psychological distress®. Conver-
sely, other studies reported no such effect?®37-38 or even a better
response to a CBT intervention delivered by trained clinicians via
internet in patients with lower baseline severity of symptoms°.
Interestingly, our findings show a significant moderation effect of
baseline severity on the improvement of depressive symptoms in

npj Digital Medicine (2022) 144

face-to-face CBT studies and a moderation effect of similar size in
digital CBT studies (see Fig. 4). This suggests that both digital and
face-to-face CBT may be suitable interventions for patients with
more severe forms of depression.

In line with our findings, a recent study indicated that
concurrent use of antidepressant medication is common in digital
CBT trials of depression and anxiety®’. In this analysis, digital CBT
showed equivalent efficacy for patients with antidepressant
medication and patients not using them*®. Another study focused
on psychological distress and found significantly higher improve-
ments in patients on antidepressants after participating in a digital
CBT programme3®. Importantly, a high number of studies
investigating face-to-face CBT, antidepressant medication was an
exclusion criterion whereas this was not the case for most digital
CBT studies. Thus, antidepressant medication represents a
potential confound for the identified differences between digital
and face-to-face CBT studies.

Treatment adherence is another important challenge for the
successful implementation of digital mental health*'*2. Previous
studies investigated the role of adherence and identified adherence
as a predictor of faster treatment response to digital CBT?%3>. In the
current analysis, patient characteristics and the design of the
intervention were not related to adherence. However, face-to-face
CBT was associated with higher adherence compared to digital CBT
and no difference between guided and unguided digital CBT with
respect to adherence was observed. Interestingly, our results indicate
that adherence is related to the reduction of depressive symptoms in
digital CBT interventions (but not in face-to-face interventions)
whereas improvement of functioning was moderated by adherence
in face-to-face interventions (but not in digital interventions).

Published in partnership with Seoul National University Bundang Hospital
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In line with these findings, a higher number of sessions is an
important positive predictor of the success of digital CBT
treatment®®. Interestingly, previous meta-regression analysis on
the effect of the duration of CBT on treatment outcome revealed
only minor effects but this analysis underlined the importance of
treatment intensity (e.g. the number of treatment sessions per
week)*3,

A number of potential limitations need to be considered in the
interpretation of our current findings. First, the result that face-to-
face and digital CBT show similar clinical effects after the statistical
correction of potential confounds remains to be confirmed in trials
designed specifically to test this hypothesis. Second, we acknowl-
edge that in the present analysis the main outcome measures are
pre-post difference scores which need to be interpreted carefully
as they include other effects besides the intervention such as
placebo effects or the natural course of the depressive disorder.
However, our main results focus on the comparison of face-to-face
and digital CBT which should not lead to confounded results.
Lastly, our analysis of potential biases indicated several potential
risks for the majority of the included studies. This was mainly a
result of insufficient blinding of participants and raters.

Face-to-face and digital CBT are effective therapy approaches
for the treatment of major depression. While currently available
evidence suggests robust effectiveness of face-to-face
approaches, digital CBT might show comparable effects when
controlling for moderators. In particular, additional human
support, longer interventions and high adherence were associated
with favorable treatment effects of digital CBT. Our results
emphasize the potential of digital CBT to be integrated as a
valuable tool in specific clinical scenarios including more severe
presentations of major depression. Finally, specific moderators
might guide clinicians as well as future studies in the personaliza-
tion of CBT treatment for patients with depression.

METHODS
Search strategy and selection criteria

We conducted a systematic literature search in the PubMed database
to identify all relevant studies published until January 11th, 2021. In
addition, primary studies in existing meta-analyses were checked for

Published in partnership with Seoul National University Bundang Hospital

eligibility?”'>2244 The search terms were: ((“cognitive behavioral
therapy”) OR (“digital psychotherapy” OR “psychotherapy app” OR
“mobile” OR “internet”)) AND (“major depression”) NOT (“bulimia” OR
“anorexia” OR “psychosis” OR “bipolar” OR “OCD” OR “anxiety”)) NOT
(“review”[Publication Typel)).

We included studies that: (1) investigated patients with Major
Depressive Disorder as diagnosed by the Diagnostic Statistical
Manual (DSM) or International Classification of Diseases ICD, (2)
employed an individual, CBT-based intervention (including
second- and third-wave CBT approaches such as schema therapy,
mindfulness therapy and interpersonal psychotherapy), (3)
reported measures of either depressive symptoms, anxiety
symptoms or psychosocial functioning (4) before and after the
intervention in a (5) randomized controlled study design. We
included CBT interventions administered in a face-to-face manner
and CBT in a digital setting. Digital CBT could be administered in a
guided or unguided manner and we included computer-based
approaches (internet-based, computerized CBT-modules or email-
based) as well as smartphone-based approaches.

Studies were excluded if they: (1) included less than five
participants, (2) included children or adolescents (<18 years), (3)
focused exclusively on a more specific depression diagnosis (i.e.
postpartum depression or late-life depression), or primarily
investigated somatic (e.g. HIV, diabetes) or psychiatric main
diagnose preceding depressive symptomatology (e.g. panic
disorder), (4) employed a psychotherapeutic intervention based
on psychoanalysis or culturally-adapted psychotherapy as well as
therapy delivered by a telephone or group therapy of any therapy
direction.

In case some relevant data was not reported in the published
manuscripts of the studies identified during the literature search,
we contacted authors via email in order to obtain the missing
data. In some cases we did not receive any response or the
needed data was not available. Studies were excluded from our
meta-analysis, if data was not sufficient to calculate effect sizes as
specified in the methods section.

The procedure for this meta-analysis has been publicly
registered at https://osf.io/z45xr. We follow the PRISMA reporting
guidelines* and additional details regarding the literature search
are provided in the supplementary methods. Approval from the
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local ethics committee was waived as no original data was
acquired in the context of this study.

Data extraction

Depressive and anxiety symptoms were assessed by self- or
observer-rated clinical scales (e.g. Beck's Depression Inventory,
Hamilton Depression Scale, State Trait Anxiety Inventory-STAI,
Hamilton Anxiety Scale). In order to compare depressive symptom
severity at baseline across studies, reported symptom measures were
converted to BDIHI using published conversion procedures*®“’.
Psychosocial functioning was assessed using measures of global
functioning (e.g. Global Assessment of Functioning), work-related
functioning (e.g. Well-Being Inventory), social functioning (e.g. Social
and Occupational Functioning Assessment Scale), health-related
functioning (e.g. World Health Organization Quality of Life) and life
quality (e.g. Quality of life scale). Adherence was quantified for all
samples by the ratio of patients that did not drop out of the study
and underwent an assessment after the intervention.

Literature search and data extraction were conducted indepen-
dently by two researchers (LV. and UM.R.. Discrepancies were
resolved in a consensus conference (LK., LV. and UMR.). All
information was checked for potential extraction errors indepen-
dently by two researchers (N.D., JW.).

Outcome measures

We computed the standardized mean change using raw score
standardization (SMCR) describing changes between measures
before and after the intervention®®.

Meanp,, — Meanp,s;

SMCR =
SDPre

(M

Here, Meanp, and Meanp,; refer to the mean of clinical
measures before and after the intervention and SDp,. refers to the
standard deviation before the intervention. As compared to the
widely used standardized mean difference (SMD), SMCR accounts
for the dependence of groups in pre-post study designs in the
calculation of the sampling variances.

SMCRs were computed separately for the three outcome
dimensions (depressive symptoms, anxiety symptoms, psychoso-
cial functioning). In case studies reported more than one measure
for a specific outcome, these measures were averaged. Long-term
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indicates significant moderation effects (p < 0.05) in the meta-analytic model.

stability of treatment gains following CBT were analyzed by
calculating changes between the post-intervention time point and
the follow-up assessment. As the calculation of SMCRs requires the
correlation between baseline and follow-up measures, we
estimated a correlation of r=0.65 based on several previous
studies*>*°. We conducted sensitivity analyses using the entire
spectrum of possible correlations (0-1 with steps of 0.05) to test
whether the overall effects are robust to different correlation
coefficients (supplementary materials).

Meta-analytic procedures

The main outcome was the difference in clinical effectiveness
between face-to-face and digital CBT interventions. This was assessed
by conducting a meta-analysis including all effect sizes (SMCR) and
testing for the relevance of the factor “intervention” (face-to-face vs.
digital CBT). Potential confounders including characteristics of the
patient samples (mean age, gender ratio, severity of depressive
symptoms at baseline, antidepressant treatment) or by differences in
interventions (number of sessions, duration of intervention in weeks)
was assessed by including these factors in our meta-analysis.
Moreover, we investigated the moderating effect of treatment
intensity which was defined as the number of CBT sessions divided
by the duration of the intervention in weeks. In addition, we
employed propensity score matching of face-to-face and digital CBT
studies to control for differences in potentially confounding variables.
In case studies did not report values for these factors, we employed
median imputation. Lastly, moderator analysis was conducted to
assess the role of additional factors for the clinical effectiveness of
CBT interventions. Moderator analysis was conducted separately for
face-to-face and digital CBT studies Table 2.

For all meta-analyses, heterogeneity was assessed using I
statistics to describe the percentage of variation across studies®’.
Higher values indicate larger heterogeneity, with I? values of 25%,
50% and 75% representing low, moderate and high heterogeneity
respectively®'. Publication bias was assessed by visual inspection
of funnel plots and by employing Egger's test for funnel plot
asymmetry for each meta-analysis. In case of significant Egger’s
test, we used the trim-and-fill method to estimate the number of
missing studies and report corrected estimated effect sizes®?. A
significance level of p < 0.05 (two-tailed) was used for all analyses.
All reported p values describe summary effect sizes or moderation
effects of meta-analytic models unless stated otherwise.
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Table 2.

correction for potential publication bias.

Results of meta-analyses investigating pre/post effects and long-term stability of treatment gains for digital and face-to-face CBT
interventions. P values indicate significance of meta-analytic summary effect sizes (SMCR) testing the difference between symptoms pre- vs. post-
intervention. Effect sizes and p values are presented without correction for differences in patient samples or study design characteristics and without

Face-to-face studies

Digital studies

Face-to-face vs. Digital

Outcome k  SMCR  95%-Cl p value k  SMCR 95%-Cl p value Direction p value
Pre/Post analysis
Depression symptoms 81 1.934 1.737-2.130 p<0.001 80 1.204 1.086-1.321 p<0.001 face-to-face >digital p<0.001
Psychosocial functioning 18 1.293 0.869-1.718 p<0.001 53 0489 0.398-0.580 p<0.001 face-to-face > digital p <0.001
Anxiety symptoms 4 1.299 0.649-1.949 p<0.001 44 0902 0.775-1.029 p<0.001 face-to-face >digital p=0.240
Follow-Up analysis
Depression symptoms 45 0.112 —0.005-0.229 p=0.061 64 0.167 0.031-0.302 p=0.016 face-to-face <digital p=0.550
Psychosocial functioning 9  —0.533 —1.179-0.113 p=0.106 45 0.064 —0.093-0.220 p=0.426 face-to-face<digital p=0.078
Anxiety symptoms 3 0.098 —0.057-0.253 p=0.217 36 0.073 —0.077-0.223 p=0.343 face-to-face >digital p=0.820
Quality assessment 7. Josephine, K., Josefine, L., Philipp, D., David, E. & Harald, B. Internet- and mobile-

Two independent authors (U.M.R. and L.K.l) assessed risk of bias
using the Cochrane Risk of Bias tool*3. We used four previously
established classification criteria to quantify the risk of bias each
study (high, low or unclear risk of bias): (1) random sequence
generation, (2) allocation concealment, (3) selective outcome
reporting (4) incomplete outcome data (5) blinding of participants
and study personnel (6) blinding of outcome assessment.

Reporting summary

Further information on research design is available in the Nature
Research Reporting Summary linked to this article.
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All data analyzed in this meta-analysis is available upon reasonable request from the
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4. Discussion

In the treatment of depressive disorders, digital approaches are becoming increasingly
important alongside pharmacotherapy and face-to-face treatment. Digital CBT has gained a
reputation as a low-threshold, affordable and effective tool for treating depression. However,
direct comparisons are too rare to evaluate whether digital CBT approaches are an

equivalent alternative to traditional face-to-face CBT.

The present meta-analysis compared 80 samples with 8697 patients receiving digital CBT
and 81 samples with 3257 patients receiving face-to-face CBT. A total of 106 studies with

161 samples and 11854 participants were included®.

4.1. Clinical outcome

Several significant differences were found between digital and face-to-face studies. In terms
of study characteristics, CBT delivered in digital format was significantly shorter measured in
weeks and contained a smaller number of sessions. In addition, adherence was found to be
significantly lower in the digital CBT®. As for patient characteristics, significantly more
patients and a higher proportion of females participated in the digital trials. Moreover,
participants who received digital CBT were significantly older, had lower depression severity
at baseline and were more likely to be taking antidepressants than those who received

face-to-face CBT®.

Our overall findings showed significant differences in clinical effectiveness in favor of
face-to-face therapy for depression symptom severity and psychosocial functioning. No
significant differences were observed between digital and face-to-face CBT for comorbid

anxiety symptoms .

Considering several significant differences between digital and face-to-face CBT in terms of
study and patient characteristics, we controlled for these differences by performing
propensity score matching and moderator analysis. The moderator analysis found
unchanged a stronger improvement in clinical effectiveness for face-to-face therapy after
controlling for differences in study characteristics including the duration of intervention and
the number of sessions as covariates®. However, clinical effectiveness for depression and
functioning was not significantly different when controlling for differences in patient
characteristics including baseline depression symptom severity, mean age, gender ratio and
antidepressant treatment in moderator analysis, and when accounting for study and patient
characteristics in propensity score matching®. These analyses suggest that digital and
face-to-face CBT could yield more comparable effectiveness when controlling for potential

confounders.
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4.2.  Moderator analysis

In a meta-analytic model, the moderating effects of study and clinical characteristics were
separately analyzed. Among others, a significant association could be observed between
depression baseline severity and treatment response in both digital and face-to-face CBT,
indicating that patients with higher depression severity at baseline might benefit more from
the CBT treatment®™. In contrast to our findings, a few studies report that patients with lower
pretreatment depression severity benefit more from digital CBT®"% or show no significant
associations between initial depression severity and treatment response in both digital”-9
and face-to-face CBT®. However, our observations are in line with the majority of studies
suggesting a significant positive moderation effect of higher pretreatment depression severity

on the outcome of digital and face-to-face therapy® "%

Mixed research results also exist for the effect of concurrent treatment with antidepressants.
Some studies report either greater symptom reduction in patients taking antidepressant
medication (ADM)'%?, or no associations™'%, or even poorer response to therapy in digital as
well as in face-to-face CBT®*1031071%8  Reasons for this could include lower treatment
engagement when taking ADM due to emotional blunting or relevant side effects such as
agitation or insomnia'"° In the present meta-analysis, concomitant ADM use did not

significantly moderate the improvement of depression symptoms during therapy®.

Similarly, we found no moderation effects of age and gender ratio on therapy outcome, with
the exception of younger age predicting higher improvement in psychosocial functioning in
face-to-face CBT®. In the literature, results are rather inconsistent: some studies showed no
moderating effects of age®®®, while others found that younger age increased the
effectiveness of face-to-face CBT'®'"", Interestingly, some studies associated older age with
higher benefits in digital CBT®%, although younger patients are known to be more
technology-savvy. One explanation might be the greater patience and adherence of older
patients, but further studies examining their engagement with new technology are needed to
draw more precise conclusions. In terms of gender, studies have not shown significant
moderating effects for face-to-face CBT®'931%° but there is some evidence that female

gender may be a positive predictor of response to digital CBT**%".

Duration of illness did not moderate the outcome of face-to-face therapy in the present
meta-analysis, but a greater number of depressive episodes seemed to predict a poorer
response to face-to-face CBT®. Consistent with this finding, it is reported that chronic
depression has a negative impact on the outcome of face-to-face therapy''. For digital CBT,

the number of depressive episodes did not show a moderating effect in our analysis®.

With regard to the length of treatment, we found that the number of sessions and intensity of

treatment (number of sessions per week), but not the duration of the intervention in weeks,
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positively influenced therapy outcome in face-to-face CBT®. This finding is confirmed by
Cuijpers et al., who reported that “concentrated therapy within a brief time frame might be
best“""2, Catarino et al. also observed that a higher number of sessions predicted a positive
response to digital CBT®%. In our analysis, however, length of therapy did not show a
significant moderating effect on digital CBT in terms of number of sessions, duration of CBT
in weeks or intensity of intervention®. Moreover, the duration of the intervention and the
number of sessions were applied as covariates in our meta-analysis, showing that

face-to-face CBT was still significantly more effective than digital CBT*°.

It is suggested that adherence to therapy is a relevant moderator for the success of digital
CBT. Our analyses suggest that lower dropout rates in digital CBT lead to a better treatment
response®, which is in line with previous studies® 3. It is also confirmed that adherence and
perceptions of therapy as credible lead to higher and faster reductions in depression
symptoms'®. Interestingly, our analysis revealed that adherence was not a significant
moderator of treatment outcome in terms of improvement in depression symptom severity in
face-to-face CBT®, which is consistent with findings in the existing literature'®. However,
unlike in digital interventions, higher adherence appeared to moderate improvement in

psychosocial functioning in face-to-face CBT studies®.

Since patients’ response to digital CBT is related to adherence, it is important to find ways to
encourage and support their engagement. It is reported that ADM intake has no effect on
adherence in digital CBT'®. Human guidance of digital therapy, however, has been
discussed as a moderator of higher adherence’’®. Regular automated or human support and
reminders are considered essential for promoting adherence, although the therapeutic

character may be of secondary importance'®.

In the present meta-analysis, we found evidence that guided digital therapy is indeed more
effective than unguided digital CBT in reducing depression symptom severity and improving
psychosocial functioning®. This goes in line with previous findings'-'6208387 " |n contrast to
observations in existing research, we found no difference in adherence between guided and
unguided digital CBT*.

Because guidance in digital CBT has been shown to be a key moderator of therapy
outcomes, a more nuanced view should be taken. For example, the amount and nature of
guidance has been subject of debate. There is evidence that the content might be secondary
with no significant differences between therapist- and more practical, technician-assisted
digital CBT"'"°, However, in the REAACT-2 trial mentioned above, therapist-guidance

showed significantly better results than guidance by a technician®.

Kdnigbauer et al. further differentiated that therapeutic support might be more beneficial for

individuals with moderate and severe depressive symptoms, but less so for patients with mild
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depression'®. Similarly, a recent meta-analysis indicated that symptom severity measured at
baseline significantly moderated how helpful human guidance was perceived to be'®. It was
also observed that the availability of pre-treatment contacts moderates the effectiveness of

guidance®’.

4.3. Challenges and opportunities of digital CBT

As a rapidly evolving technology of increasing relevance, many studies have dealt with digital

health and highlighted the barriers and chances associated with these developments.

One of the biggest concerns expressed is low engagement with therapy. This applies to
interventions within the framework of clinical trials, as confirmed by our meta-analysis, but
especially for digital tools outside of research settings'®'"”. For example, unsupervised
mental health apps are estimated to have a dropout rate of approximately 90% within the first
10 days of use'®. Although we could not confirm this in our meta-analysis®, there is solid
evidence that human support is a major factor in improving adherence®®. Another suggestion
is to increase user participation in app development so that the needs of participants are

better addressed''®'%°,

Another issue that needs to be addressed is the lack of evidence-based framework in
smartphone apps''”'#"122_ For example, a study showed that all 25 of the most successful

iPhone apps for treating anxiety lacked evidence-based content'?,

Lax data security and privacy concerns are another issue that needs to be addressed in
terms of the deficiencies of digital interventions''®'%4'2°. On the other hand, the ability to
passively and actively collect real-time data presents opportunities. In response to the data,
timely and individually adapted interventions could be offered using artificial intelligence and
machine learning'®'?’. This is not yet used in the vast majority of digital apps, but in the
longer term has the potential to pave the way for precision psychiatry, a more individualized

and real-time therapeutic response®'.

It becomes obvious that most of the challenges addressed apply to digital health approaches
outside the research and clinical sector. The current situation is described as “lawless wild
west“ with an overabundance of non evidence-based offers and loose privacy regulations®’.
As a result, acceptance and trust in digital health technologies among both patients and

clinicians has been rather low in recent years'>'%.

Given the clear benefits and proven effectiveness of digital CBT, it is certainly worthwhile to
face existing challenges and skepticism. For a more successful implementation, further
efforts are needed in research, clinics and politics. For example, stronger regulations for the

responsible use of patient data are required®'. Moreover, clinicians should be better educated
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about the risks and benefits. There is even the idea of implementing “digital navigators®,
professionals who integrate digitalisation of therapy into clinical routine care'®. Digital
interventions can be offered as stand-alone therapy with guidance, embedded in stepped
care procedures or in combination with face-to-face therapy''®. The latter showed promising
results in a recent pilot study investigating interpersonal therapy in a blended setting for

major depression'?.

4.4. Limitations
There are some limitations to the interpretation of our findings that need to be addressed.

First of all, the calculation of effect size in our meta-analysis was based on symptom change
from pre- to post-intervention within a sample®. However, this approach could lead to biased
outcomes, as the effect size is not only influenced by the intervention itself, but also by the
natural course of disease and patient characteristics. Besides, the calculation of the pre-post
standardized mean difference (SMD), which we also applied, requires a correlation
coefficient (R) for the association between pre- and post-intervention measurements, as they
are not independent of each other™. This value was not reported in most studies and
therefore had to be estimated, which can be a source of error. We estimated an R of 0.65 in
line with Rosenthal's conservative estimate of 0.7'2. In addition, we performed sensitivity
analyses with other R values to check if the overall effect was robust to a number of imputed
correlation coefficients. Estimates with R =0, R=0.2,R=04,R=0.6,R=0.7, R=0.8 and
R = 1 did not change the direction of effect®. Furthermore, our focus was less on the
pre-post changes within a study and more on comparing these effects between digital and

face-to-face studies®.

Secondly, the risk of bias assessment revealed an overall high risk for both digital and
face-to-face studies®. The domains blinding of participants and raters as well as blinding of
outcome assessment were critical to this overall judgment®. However, in the context of
mental health interventions, blinding of participants and staff is generally not possible. For
self-assessed measures, which were prevalent in many of the included studies, blinding of

outcome assessment was also not feasible.

Finally, we did not have many face-to-face studies (k=4) reporting comorbid anxiety
symptoms, so these results should be interpreted with caution. Also, the moderating analysis
of anxiety symptoms in face-to-face studies could not be applied to most potential

moderators due to lack of data®.
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4.5. Conclusion

The current meta-analysis findings suggest that both face-to-face and digital CBT are
effective interventions for the treatment of depression, with face-to-face CBT showing
significantly higher effect sizes in ameliorating depressive symptoms and improving
psychosocial functioning®. However, this could be attributed to numerous significant
differences in study design and patient characteristics between face-to-face and digital CBT.
After statistically correcting for these differences, the effects were comparable. Moderator
effects analysis showed that depression symptom improvement in face-to-face CBT was
influenced by initial depression severity, number of depressive episodes as well as by the
number of sessions and intensity of treatment. Corresponding moderators in digital CBT

were baseline depression severity and treatment adherence®.

A more profound understanding of moderating factors is crucial for optimizing treatment and
offering more scalable interventions, especially in digital health. Tailoring treatment can help
to meet patients' needs and lead to a better response to therapy®. However, given the
paucity of evidence on moderators and predictors in the treatment of depression, further
research is needed towards precision psychiatry'®'% In addition, further randomized
controlled studies with a more comparable selection of patients and study settings, especially
with regard to relevant moderators, are needed to confirm our findings and pave the way for
a more personalized and successful implementation of digital CBT in the treatment of

depressive disorders.

34



5. References

1 GBD 2016 Disease and Injury Incidence and Prevalence Collaborators. Global,
regional, and national incidence, prevalence, and years lived with disability for 328 diseases
and injuries for 195 countries, 1990-2016: a systematic analysis for the Global Burden of
Disease Study 2016. Lancet Lond Engl 2017; 390: 1211-59.

2 Kessler RC, Berglund PA, Bruce ML, et al. The prevalence and correlates of
untreated serious mental illness. Health Serv Res 2001; 36: 987—-1007.
3 Forsell Y. The Pathway to Meeting Need for Mental Health Services in Sweden.

Psychiatr Serv 2006; 57: 114-9.

4 Hollon SD, Stewart MO, Strunk D. Enduring effects for cognitive behavior therapy in
the treatment of depression and anxiety. Annu Rev Psychol 2006; 57: 285-315.

5 Cuijpers P, Berking M, Andersson G, Quigley L, Kleiboer A, Dobson KS. A
meta-analysis of cognitive-behavioural therapy for adult depression, alone and in comparison
with other treatments. Can J Psychiatry Rev Can Psychiatr 2013; 58: 376—85.

6 Patel V, Saxena S, Lund C, et al. The Lancet Commission on global mental health
and sustainable development. Lancet Lond Engl 2018; 392: 1553-98.

7 Cuijpers P, Noma H, Karyotaki E, Cipriani A, Furukawa TA. Effectiveness and
Acceptability of Cognitive Behavior Therapy Delivery Formats in Adults With Depression: A
Network Meta-analysis. JAMA Psychiatry 2019; 76: 700-7.

8 Hofmann SG, Asnaani A, Vonk IJJ, Sawyer AT, Fang A. The Efficacy of Cognitive
Behavioral Therapy: A Review of Meta-analyses. Cogn Ther Res 2012; 36: 427-40.

9 Craske MG. Cognitive-behavioral therapy, 2nd ed. Washington, DC, US: American
Psychological Association, 2017.

10 Mohr DC, Ho J, Duffecy J, et al. Perceived barriers to psychological treatments and
their relationship to depression. J Clin Psychol 2010; 66: 394—409.

11 Coppens E, Van Audenhove C, Scheerder G, et al. Public attitudes toward
depression and help-seeking in four European countries baseline survey prior to the
OSPI-Europe intervention. J Affect Disord 2013; 150: 320-9.

12 Holmes EA, O’Connor RC, Perry VH, et al. Multidisciplinary research priorities for the
COVID-19 pandemic: a call for action for mental health science. Lancet Psychiatry 2020; 7:
547-60.

13 Wind TR, Rijkeboer M, Andersson G, Riper H. The COVID-19 pandemic: The ‘black
swan’ for mental health care and a turning point for e-health. Internet Interv 2020; 20:
100317.

35



14 Spek V, Cuijpers P, Nyklicek I, Riper H, Keyzer J, Pop V. Internet-based cognitive
behaviour therapy for symptoms of depression and anxiety: a meta-analysis. Psychol Med
2007; 37: 319-28.

15 Andersson G, Cuijpers P. Internet-based and other computerized psychological
treatments for adult depression: a meta-analysis. Cogn Behav Ther 2009; 38: 196—-205.

16 Josephine K, Josefine L, Philipp D, David E, Harald B. Internet- and mobile-based
depression interventions for people with diagnosed depression: A systematic review and
meta-analysis. J Affect Disord 2017; 223: 28—40.

17 Hegerl U, Oehler C. Promises and risks of web-based interventions in the treatment
of depression. Dialogues Clin Neurosci 2020; 22: 161-8.

18 Karyotaki E, Efthimiou O, Miguel C, et al. Internet-Based Cognitive Behavioral
Therapy for Depression: A Systematic Review and Individual Patient Data Network
Meta-analysis. JAMA Psychiatry 2021; published online Jan 20.
DOI:10.1001/jamapsychiatry.2020.4364.

19 Wright JH, Owen JJ, Richards D, et al. Computer-Assisted Cognitive-Behavior
Therapy for Depression: A Systematic Review and Meta-Analysis. J Clin Psychiatry 2019;
80. DOI:10.4088/JCP.18r12188.

20 Richards D, Richardson T. Computer-based psychological treatments for depression:
a systematic review and meta-analysis. Clin Psychol Rev 2012; 32: 329-42.

21 Arnberg FK, Linton SJ, Hultcrantz M, Heintz E, Jonsson U. Internet-Delivered
Psychological Treatments for Mood and Anxiety Disorders: A Systematic Review of Their
Efficacy, Safety, and Cost-Effectiveness. PLoS ONE 2014; 9.
DOI:10.1371/journal.pone.0098118.

22 Andersson G, Topooco N, Havik O, Nordgreen T. Internet-supported versus
face-to-face cognitive behavior therapy for depression. Expert Rev Neurother 2016; 16:
55-60.

23 Luo C, Sanger N, Singhal N, et al. A comparison of electronically-delivered and face
to face cognitive behavioural therapies in depressive disorders: A systematic review and
meta-analysis. EClinicalMedicine 2020; 24. DOI:10.1016/j.eclinm.2020.100442.

24 Hirai M, Clum GA. A meta-analytic study of self-help interventions for anxiety
problems. Behav Ther 2006; 37: 99-111.

25 Cuijpers P, Donker T, van Straten A, Li J, Andersson G. Is guided self-help as
effective as face-to-face psychotherapy for depression and anxiety disorders? A systematic
review and meta-analysis of comparative outcome studies. Psychol Med 2010; 40: 1943-57.
26 Andersson G, Cuijpers P, Carlbring P, Riper H, Hedman E. Guided Internet-based vs.

face-to-face cognitive behavior therapy for psychiatric and somatic disorders: a systematic

36



review and meta-analysis. World Psychiatry Off J World Psychiatr Assoc WPA 2014; 13:
288-95.

27 Carlbring P, Andersson G, Cuijpers P, Riper H, Hedman-Lagerléf E. Internet-based
vs. face-to-face cognitive behavior therapy for psychiatric and somatic disorders: an updated
systematic review and meta-analysis. Cogn Behav Ther 2018; 47: 1-18.

28 Bijl RV, Ravelli A, van Zessen G. Prevalence of psychiatric disorder in the general
population: results of The Netherlands Mental Health Survey and Incidence Study
(NEMESIS). Soc Psychiatry Psychiatr Epidemiol 1998; 33: 587-95.

29 Ebmeier KP, Donaghey C, Steele JD. Recent developments and current
controversies in depression. Lancet Lond Engl 2006; 367: 153—67.

30 Murray CJL, Lopez AD, Organization WH, Bank W, Health HS of P. The Global
burden of disease : a comprehensive assessment of mortality and disability from diseases,
injuries, and risk factors in 1990 and projected to 2020: summary. World Health
Organization, 1996.

31 Ustin TB, Ayuso-Mateos JL, Chatterji S, Mathers C, Murray CJL. Global burden of
depressive disorders in the year 2000. Br J Psychiatry J Ment Sci 2004; 184: 386—92.

32 American Psychiatric Association (APA). Diagnostic and statistical manual of mental
disorders (DSM-5). Washington, DC: American Psychiatric Association. 2013.

33 DGPPN, BAK, KBV, AWMF (Hrsg.) fur die Leitliniengruppe Unipolare Depression.
S3-Leitlinie/Nationale VersorgungsLeitlinie Unipolare Depression — Kurzfassung, 2. Auflage.
Version 1. 2017 [cited: 2022-11-15]. DOI: 10.6101/AZQ/000366.
www.depression.versorgungsleitlinien.de.

34 Bundesarztekammer  (BAK), Kassenarztliche = Bundesvereinigung  (KBV),
Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF).
Nationale VersorgungsLeitlinie Unipolare Depression — Langfassung, Version 3.1. 2022
[cited: 2023-03-14]. DOI: 10.6101/AZQ/000496. www.leitlinien.de/depression.

35 Cuijpers P, van Straten A, Warmerdam L, Andersson G. Psychotherapy versus the
combination of psychotherapy and pharmacotherapy in the treatment of depression: a
meta-analysis. Depress Anxiety 2009; 26: 279-88.

36 Cuijpers P, van Straten A, Hollon SD, Andersson G. The contribution of active
medication to combined treatments of psychotherapy and pharmacotherapy for adult
depression: a meta-analysis. Acta Psychiatr Scand 2010; 121: 415-23.

37 Pampallona S, Bollini P, Tibaldi G, Kupelnick B, Munizza C. Combined
Pharmacotherapy and Psychological Treatment for Depression: A Systematic Review. Arch
Gen Psychiatry 2004; 61: 714-9.

38 Cuijpers P, Noma H, Karyotaki E, Vinkers CH, Cipriani A, Furukawa TA. A network

meta-analysis of the effects of psychotherapies, pharmacotherapies and their combination in

37



the treatment of adult depression. World Psychiatry Off J World Psychiatr Assoc WPA 2020;
19: 92-107.

39 Cuijpers P, Quero S, Noma H, et al. Psychotherapies for depression: a network
meta-analysis covering efficacy, acceptability and long-term outcomes of all main treatment
types. World Psychiatry 2021; 20: 283-93.

40 Cuijpers P, Sijbrandij M, Koole SL, Andersson G, Beekman AT, Reynolds CF. The
efficacy of psychotherapy and pharmacotherapy in treating depressive and anxiety disorders:
a meta-analysis of direct comparisons. World Psychiatry Off J World Psychiatr Assoc WPA
2013; 12: 137-48.

41 Renner F, Cuijpers P, Huibers MJH. The effect of psychotherapy for depression on
improvements in social functioning: A meta-analysis. Psychol Med 2014; 44: 2913-26.

42 Beck AT. The Evolution of the Cognitive Model of Depression and Its Neurobiological
Correlates. Am J Psychiatry 2008; 165: 969—-77.

43 Sudak DM. Cognitive Behavioral Therapy for Depression. Psychiatr Clin North Am
2012; 35: 99-110.

44 Lewinsohn PM. A behavioral approach to depression. In: The psychology of
depression: Contemporary theory and research. Oxford, England: John Wiley & Sons, 1974:
xvii, 318—xvii, 318.

45 Strunk DR, DeRubeis RJ, Chiu AW, Alvarez J. Patients’ competence in and
performance of cognitive therapy skills: Relation to the reduction of relapse risk following
treatment for depression. J Consult Clin Psychol 2007; 75: 523-30.

46 Grawe K, Donati R, Bernauer F. Psychotherapie im Wandel. Von der Konfession zur
Profession., 5., unveranderte Auflage. Géttingen: Hogrefe-Verlag, 2001.

47 Grawe K. (Wie) kann Psychotherapie durch empirische Validierung wirksamer
werden? Psychother 1 4-11 2005; : 7-9.

48 Andersson G, Titov N, Dear BF, Rozental A, Carlbring P. Internet-delivered
psychological treatments: from innovation to implementation. World Psychiatry Off J World
Psychiatr Assoc WPA 2019; 18: 20-8.

49 Thornicroft G, Chatterji S, Evans-Lacko S, et al. Undertreatment of people with major
depressive disorder in 21 countries. Br J Psychiatry J Ment Sci 2017; 210: 119-24.

50 Chekroud AM, Foster D, Zheutlin AB, et al. Predicting Barriers to Treatment for
Depression in a U.S. National Sample: A Cross-Sectional, Proof-of-Concept Study. Psychiatr
Serv Wash DC 2018; 69: 927-34.

51 Torous J, Bucci S, Bell IH, et al. The growing field of digital psychiatry: current
evidence and the future of apps, social media, chatbots, and virtual reality. World Psychiatry
Off J World Psychiatr Assoc WPA 2021; 20: 318-35.

38



52 Weightman M. Digital psychotherapy as an effective and timely treatment option for
depression and anxiety disorders: Implications for rural and remote practice. J Int Med Res
2020; 48: 0300060520928686.

53 Vanheusden K, Mulder CL, van der Ende J, van Lenthe FJ, Mackenbach JP, Verhulst
FC. Young adults face major barriers to seeking help from mental health services. Patient
Educ Couns 2008; 73: 97-104.

54 Segal DL, Coolidge FL, Mincic MS, O’Riley A. Beliefs about mental illness and
willingness to seek help: a cross-sectional study. Aging Ment Health 2005; 9: 363-7.

55 Chew AMK, Ong R, Lei H-H, et al. Digital Health Solutions for Mental Health
Disorders During COVID-19. Front Psychiatry 2020; 1.
https://www.frontiersin.org/articles/10.3389/fpsyt.2020.582007 (accessed March 14, 2023).
56 Moshe |, Terhorst Y, Cuijpers P, Cristea I, Pulkki-Raback L, Sander L. Three Decades
of Internet- and Computer-Based Interventions for the Treatment of Depression: Protocol for
a Systematic Review and Meta-Analysis. JMIR Res Protoc 2020; 9: e14860.

57 Vis C, Mol M, Kleiboer A, et al. Improving Implementation of eMental Health for Mood
Disorders in Routine Practice: Systematic Review of Barriers and Facilitating Factors. JMIR
Ment Health 2018; 5: e20.

58 Topooco N, Riper H, Araya R, et al. Attitudes towards digital treatment for depression:
A European stakeholder survey. Internet Interv 2017; 8: 1-9.

59 Bordin ES. The generalizability of the psychoanalytic concept of the working alliance.
Psychother Theory Res Pract 1979; 16: 252—60.

60 Norwood C, Sabin-Farrell R, Malins S, Moghaddam NG. An explanatory sequential
investigation of the working alliance as a change process in videoconferencing
psychotherapy. J Clin Psychol 2021; published online Jan 22. DOI:10.1002/jclp.23112.

61 Flickiger C, Del Re AC, Wampold BE, Horvath AO. The alliance in adult
psychotherapy: A meta-analytic synthesis. Psychotherapy 2018; 55: 316—40.

62 Berger T. The therapeutic alliance in internet interventions: A narrative review and
suggestions for future research. Psychother Res J Soc Psychother Res 2017; 27: 511-24.

63 Cataldo F, Chang S, Mendoza A, Buchanan G. A Perspective on Client-Psychologist
Relationships in Videoconferencing Psychotherapy: Literature Review. JMIR Ment Health
2021; 8: €19004.

64 Barak A, Klein B, Proudfoot JG. Defining internet-supported therapeutic interventions.
Ann Behav Med Publ Soc Behav Med 2009; 38: 4-17.

65 Rus-Calafell M, Gutiérrez-Maldonado J, Ribas-Sabaté J. A virtual reality-integrated
program for improving social skills in patients with schizophrenia: a pilot study. J Behav Ther
Exp Psychiatry 2014; 45: 81-9.

39



66 Christensen H, Griffiths KM, Korten A. Web-based cognitive behavior therapy:
analysis of site usage and changes in depression and anxiety scores. J Med Internet Res
2002; 4: e3.

67 Christensen H, Griffiths KM, Korten AE, Brittliffe K, Groves C. A comparison of
changes in anxiety and depression symptoms of spontaneous users and trial participants of a
cognitive behavior therapy website. J Med Internet Res 2004; 6: e46.

68 Littlewood E, Duarte A, Hewitt C, et al. A randomised controlled trial of computerised
cognitive behaviour therapy for the treatment of depression in primary care: the Randomised
Evaluation of the Effectiveness and Acceptability of Computerised Therapy (REEACT) trial.
Health Technol Assess Winch Engl 2015; 19: viii, xxi—-171.

69 Gilbody S, Brabyn S, Lovell K, et al. Telephone-supported computerised
cognitive-behavioural therapy: REEACT-2 large-scale pragmatic randomised controlled trial.
Br J Psychiatry J Ment Sci 2017; 210: 362—7.

70 Hickie IB, Davenport TA, Luscombe GM, Moore M, Griffiths KM, Christensen H.
Practitioner-supported delivery of internet-based cognitive behaviour therapy: evaluation of
the feasibility of conducting a cluster randomised trial. Med J Aust 2010; 192: S31-5.

71 Lébner M, Pabst A, Stein J, et al. Computerized cognitive behavior therapy for
patients with mild to moderately severe depression in primary care: A pragmatic cluster
randomized controlled trial (@ktiv). J Affect Disord 2018; 238: 317-26.

72 Twomey C, O'Reilly G. Effectiveness of a freely available computerised cognitive
behavioural therapy programme (MoodGYM) for depression: Meta-analysis. Aust N Z J
Psychiatry 2017; 51: 260-9.

73 Proudfoot J, Goldberg D, Mann A, Everitt B, Marks |, Gray JA. Computerized,
interactive, multimedia cognitive-behavioural program for anxiety and depression in general
practice. Psychol Med 2003; 33: 217-27.

74 Cavanagh K, Shapiro DA, Van den Berg S, Swain S, Barkham M, Proudfoot J. The
effectiveness of computerized cognitive behavioural therapy in routine care. Br J Clin Psychol
2006; 45: 499-514.

75 Gilbody S, Littlewood E, Hewitt C, et al. Computerised cognitive behaviour therapy
(cCBT) as treatment for depression in primary care (REEACT trial): large scale pragmatic
randomised controlled trial. BMJ 2015; 351: h5627.

76 Forand NR, Barnett JG, Strunk DR, Hindiyeh MU, Feinberg JE, Keefe JR. Efficacy of
Guided iCBT for Depression and Mediation of Change by Cognitive Skill Acquisition. Behav
Ther 2018; 49: 295-307.

77 Mohr DC, Duffecy J, Ho J, et al. A Randomized Controlled Trial Evaluating a
Manualized TeleCoaching Protocol for Improving Adherence to a Web-Based Intervention for
the Treatment of Depression. PLoS ONE 2013; 8: e70086.

40



78 Andrews G, Hobbs MJ, Newby JM. Computerised cognitive behaviour therapy for
major depression: a reply to the REEACT trial. Evid Based Ment Health 2016; 19: 43-5.

79 Sin J, Galeazzi G, McGregor E, et al. Digital Interventions for Screening and Treating
Common Mental Disorders or Symptoms of Common Mental lliness in Adults: Systematic
Review and Meta-analysis. J Med Internet Res 2020; 22: €20581.

80 Barak A, Hen L, Boniel-Nissim M, Shapira N. A Comprehensive Review and a
Meta-Analysis of the Effectiveness of Internet-Based Psychotherapeutic Interventions. J
Technol Hum Serv 2008; 26: 109-60.

81 Andrews G, Cuijpers P, Craske MG, McEvoy P, Titov N. Computer therapy for the
anxiety and depressive disorders is effective, acceptable and practical health care: a
meta-analysis. PloS One 2010; 5: e13196.

82 Cuijpers P, Donker T, Johansson R, Mohr DC, van Straten A, Andersson G.
Self-guided psychological treatment for depressive symptoms: a meta-analysis. PIoS One
2011; 6: e21274.

83 Linardon J, Cuijpers P, Carlbring P, Messer M, Fuller-Tyszkiewicz M. The efficacy of
app-supported smartphone interventions for mental health problems: a meta-analysis of
randomized controlled trials. World Psychiatry Off J World Psychiatr Assoc WPA 2019; 18:
325-36.

84 Reins JA, Buntrock C, Zimmermann J, et al. Efficacy and Moderators of
Internet-Based Interventions in Adults with Subthreshold Depression: An Individual
Participant Data Meta-Analysis of Randomized Controlled Trials. Psychother Psychosom
2021; 90: 94-106.

85 Gun SY, Titov N, Andrews G. Acceptability of Internet treatment of anxiety and
depression. Australas Psychiatry Bull R Aust N Z Coll Psychiatr 2011; 19: 259-64.

86 Christensen H, Griffiths KM, Farrer L. Adherence in internet interventions for anxiety
and depression. J Med Internet Res 2009; 11: e13.

87 Johansson R, Andersson G. Internet-based psychological treatments for depression.
Expert Rev Neurother 2012; 12: 861-9; quiz 870.

88 Carlbring P, Nilsson-lhrfelt E, Waara J, et al. Treatment of panic disorder: live therapy
vs. self-help via the Internet. Behav Res Ther 2005; 43: 1321-33.

89 Kiropoulos LA, Klein B, Austin DW, et al. Is internet-based CBT for panic disorder and
agoraphobia as effective as face-to-face CBT? J Anxiety Disord 2008; 22: 1273-84.

90 Kambeitz-llankovic L, Rzayeva U, Volkel L, et al. A systematic review of digital and
face-to-face cognitive behavioral therapy for depression. NPJ Digit Med 2022; 5: 144.

91 de Graaf LE, Hollon SD, Huibers MJH. Predicting outcome in computerized cognitive
behavioral therapy for depression in primary care: A randomized trial. J Consult Clin Psychol
2010; 78: 184-9.

41



92 Catarino A, Bateup S, Tablan V, et al. Demographic and clinical predictors of
response to internet-enabled cognitive—behavioural therapy for depression and anxiety.
BJPsych Open 2018; 4: 411-8.

93 Nordgreen T, Havik OE, Ost LG, Furmark T, Carlbring P, Andersson G. Outcome
predictors in guided and unguided self-help for social anxiety disorder. Behav Res Ther 2012;
50: 13-21.

94 Donker T, Batterham PJ, Warmerdam L, et al. Predictors and moderators of response
to internet-delivered Interpersonal Psychotherapy and Cognitive Behavior Therapy for
depression. J Affect Disord 2013; 151: 343-51.

95 Karyotaki E, Riper H, Twisk J, et al. Efficacy of Self-guided Internet-Based Cognitive
Behavioral Therapy in the Treatment of Depressive Symptoms: A Meta-analysis of Individual
Participant Data. JAMA Psychiatry 2017; 74 351-9.

96 Stikkelbroek Y, Vink G, Nauta MH, et al. Effectiveness and moderators of individual
cognitive behavioral therapy versus treatment as usual in clinically depressed adolescents: a
randomized controlled trial. Sci Rep 2020; 10: 14815.

97 Spek V, Nyklicek |, Cuijpers P, Pop V. Predictors of outcome of group and
internet-based cognitive behavior therapy. J Affect Disord 2008; 105: 137—-45.

98 Driessen E, Cuijpers P, Hollon SD, Dekker JUM. Does pretreatment severity moderate
the efficacy of psychological treatment of adult outpatient depression? A meta-analysis. J
Consult Clin Psychol 2010; 78: 668—80.

99 Button KS, Wiles NJ, Lewis G, Peters TJ, Kessler D. Factors associated with
differential response to online cognitive behavioural therapy. Soc Psychiatry Psychiatr
Epidemiol 2012; 47: 827-33.

100 Bower P, Kontopantelis E, Sutton A, et al. Influence of initial severity of depression on
effectiveness of low intensity interventions: meta-analysis of individual patient data. BMJ
2013; 346: f540.

101 Warmerdam L, Van Straten A, Twisk J, Cuijpers P. Predicting outcome of
Internet-based treatment for depressive symptoms. Psychother Res J Soc Psychother Res
2013; 23: 559-67.

102 Cientanni F, Power K, Wright C, et al. Psychosocial, psychopharmacological and
demographic predictors of changes in psychological distress over a course of computerised
cognitive behavioural therapy (cCBT). Internet Interv 2019; 17: 100248.

103  Whiston A, Bockting CLH, Semkovska M. Towards personalising treatment: a
systematic review and meta-analysis of face-to-face efficacy moderators of
cognitive-behavioral therapy and interpersonal psychotherapy for major depressive disorder.
Psychol Med 2019; 49: 2657—-68.

42



104 Furukawa TA, Suganuma A, Ostinelli EG, et al. Dismantling, optimising, and
personalising internet cognitive behavioural therapy for depression: a systematic review and
component network meta-analysis using individual participant data. Lancet Psychiatry 2021;
8: 500-11.

105 Cuijpers P, Ciharova M, Quero S, et al. The Contribution of ‘Individual Participant
Data’ Meta-Analyses of Psychotherapies for Depression to the Development of Personalized
Treatments: A Systematic Review. J Pers Med 2022; 12: 93.

106 Edmonds M, McCall H, Dear BF, Titov N, Hadjistavropoulos HD. Does concurrent
medication usage affect patient response to internet-delivered cognitive behaviour therapy
for depression and anxiety? Internet Interv 2019; 19: 100302.

107 Craighead WE, Dunlop BW. Combination psychotherapy and antidepressant
medication treatment for depression: for whom, when, and how. Annu Rev Psychol 2014; 65:
267-300.

108 El Alaoui S, Ljotsson B, Hedman E, Svanborg C, Kaldo V, Lindefors N. Predicting
Outcome in Internet-Based Cognitive Behaviour Therapy for Major Depression: A Large
Cohort Study of Adult Patients in Routine Psychiatric Care. PloS One 2016; 11: e0161191.
109  Johnstone L. Back to basics. The Psychologist 2003; 16: 186—7.

110  Fava GA, Benasi G, Lucente M, Offidani E, Cosci F, Guidi J. Withdrawal Symptoms
after Serotonin-Noradrenaline Reuptake Inhibitor Discontinuation: Systematic Review.
Psychother Psychosom 2018; 87: 195-203.

111 Fournier JC, DeRubeis RJ, Shelton RC, Hollon SD, Amsterdam JD, Gallop R.
Prediction of response to medication and cognitive therapy in the treatment of moderate to
severe depression. J Consult Clin Psychol 2009; 77: 775-87.

112  Cuijpers P, Huibers M, Ebert DD, Koole SL, Andersson G. How much psychotherapy
is needed to treat depression? A metaregression analysis. J Affect Disord 2013; 149: 1-13.
113 Donkin L, Christensen H, Naismith SL, Neal B, Hickie IB, Glozier N. A systematic
review of the impact of adherence on the effectiveness of e-therapies. J Med Internet Res
2011; 13: e52.

114 Titov N, Andrews G, Davies M, Mcintyre K, Robinson E, Solley K. Internet treatment
for depression: a randomized controlled trial comparing clinician vs. technician assistance.
PloS One 2010; 5: €10939.

115 Andersson G, Titov N. Advantages and limitations of Internet-based interventions for
common mental disorders. World Psychiatry Off J World Psychiatr Assoc WPA 2014; 13:
4-11.

116  Torous J, Nicholas J, Larsen ME, Firth J, Christensen H. Clinical review of user
engagement with mental health smartphone apps: evidence, theory and improvements. Evid
Based Ment Health 2018; 21: 116-9.

43



117  Bauer M, Glenn T, Geddes J, et al. Smartphones in mental health: a critical review of
background issues, current status and future concerns. Int J Bipolar Disord 2020; 8: 2.

118 Baumel A, Muench F, Edan S, Kane JM. Objective User Engagement With Mental
Health Apps: Systematic Search and Panel-Based Usage Analysis. J Med Internet Res 2019;
21: e14567.

119  Morton E, Barnes SJ, Michalak EE. Participatory digital health research: A new
paradigm for mHealth tool development. Gen Hosp Psychiatry 2020; 66: 67-9.

120 Hetrick SE, Robinson J, Burge E, et al. Youth Codesign of a Mobile Phone App to
Facilitate Self-Monitoring and Management of Mood Symptoms in Young People With Major
Depression, Suicidal Ideation, and Self-Harm. JMIR Ment Health 2018; 5: €9.

121 Marshall JM, Dunstan DA, Bartik W. Clinical or gimmickal: The use and effectiveness
of mobile mental health apps for treating anxiety and depression. Aust N Z J Psychiatry
2020; 54: 20-8.

122  Bakker D, Kazantzis N, Rickwood D, Rickard N. Mental Health Smartphone Apps:
Review and Evidence-Based Recommendations for Future Developments. JMIR Ment Health
2016; 3: e7.

123  Kertz SJ, MacLaren Kelly J, Stevens KT, Schrock M, Danitz SB. A Review of Free
iPhone Applications Designed to Target Anxiety and Worry. J Technol Behav Sci 2017; 2:
61-70.

124  Dragovic M, Davison S, Morgan VA, et al. ‘Validated, easy to use and free’: top three
requests for mobile device applications (‘apps’) from mental health consumers and clinicians.
Adv Ment Health 2020; 18: 106-14.

125 Huckvale K, Torous J, Larsen ME. Assessment of the Data Sharing and Privacy
Practices of Smartphone Apps for Depression and Smoking Cessation. JAMA Netw Open
2019; 2: €192542.

126  Nahum-Shani |, Smith SN, Spring BJ, et al. Just-in-Time Adaptive Interventions
(JITAIs) in Mobile Health: Key Components and Design Principles for Ongoing Health
Behavior Support. Ann Behav Med Publ Soc Behav Med 2018; 52: 446—62.

127 Wang L, Miller LC. Just-in-the-Moment Adaptive Interventions (JITAI): A
Meta-Analytical Review. Health Commun 2020; 35: 1531-44.

128  Ghafur S, Van Dael J, Leis M, Darzi A, Sheikh A. Public perceptions on data sharing:
key insights from the UK and the USA. Lancet Digit Health 2020; 2: e444—6.

129  Wisniewski H, Torous J. Digital navigators to implement smartphone and digital tools
in care. Acta Psychiatr Scand 2020; 141: 350-5.

130 van Schaik DJF, Schotanus AY, Dozeman E, Huibers MJH, Cuijpers P, Donker T. Pilot
Study of Blended-Format Interpersonal Psychotherapy for Major Depressive Disorder. Am J
Psychother 2022; : appipsychotherapy20210061.

44



131  Cuijpers P, Weitz E, Cristea IA, Twisk J. Pre-post effect sizes should be avoided in
meta-analyses. Epidemiol Psychiatr Sci 2017; 26: 364-8.

132 Rosenthal R. Meta-analytic procedures for social research. Sage, 1991
https://dash.harvard.edu/handle/1/38784661 (accessed March 16, 2023).

45



	Kumulative_Promotion_Uma_Formatvorlage_Stand_24.07.23.docx.pdf
	41746_2022_Article_677
	A systematic review of digital and face-to-face cognitive behavioral therapy for depression
	Introduction
	Results
	Literature search
	Effectiveness of face-to-face vs. digital CBT
	Moderator analysis

	Discussion
	Methods
	Search strategy and selection criteria
	Data extraction
	Outcome measures
	Meta-analytic procedures
	Quality assessment
	Reporting summary

	DATA AVAILABILITY
	References
	Acknowledgements
	Author contributions
	Funding
	Competing interests
	ADDITIONAL INFORMATION





