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Abstract

Background: Increasing interest has centered on the psychotherapeutic working alliance as a means of understanding clinical
change in digital mental health interventions in recent years. However, little is understood about how and to what extent a digital
mental health program can have an impact on the working alliance and clinical outcomes in a blended (therapist plus digital
program) cognitive behavioral therapy (bCBT) intervention for depression.

Objective: This study aimed to test the difference in working alliance scores between bCBT and treatment as usual (TAU),
examine the association between working alliance and depression severity scores in both arms, and test for an interaction between
system usability and working alliance with regard to the association between working alliance and depression scores in bCBT at
3-month assessments.

Methods: We conducted a secondary data analysis of the E-COMPARED (European Comparative Effectiveness Research on
Blended Depression Treatment versus Treatment-as-usual) trial, which compared bCBT with TAU across 9 European countries.
Data were collected in primary care and specialized services between April 2015 and December 2017. Eligible participants aged
18 years or older and diagnosed with major depressive disorder were randomized to either bCBT (n=476) or TAU (n=467). bCBT
consisted of 6-20 sessions of bCBT (involving face-to-face sessions with a therapist and an internet-based program). TAU consisted
of usual care for depression. The main outcomes were scores of the working alliance (Working Alliance Inventory-Short
Revised–Client [WAI-SR-C]) and depressive symptoms (Patient Health Questionnaire-9 [PHQ-9]) at 3 months after randomization.
Other variables included system usability scores (System Usability Scale-Client [SUS-C]) at 3 months and baseline demographic
information. Data from baseline and 3-month assessments were analyzed using linear regression models that adjusted for a set
of baseline variables.

Results: Of the 945 included participants, 644 (68.2%) were female, and the mean age was 38.96 years (IQR 38). bCBT was
associated with higher composite WAI-SR-C scores compared to TAU (B=5.67, 95% CI 4.48-6.86). There was an inverse
association between WAI-SR-C and PHQ-9 in bCBT (B=−0.12, 95% CI −0.17 to −0.06) and TAU (B=−0.06, 95% CI −0.11 to
−0.02), in which as WAI-SR-C scores increased, PHQ-9 scores decreased. Finally, there was a significant interaction between
SUS-C and WAI-SR-C with regard to an inverse association between higher WAI-SR-C scores and lower PHQ-9 scores in bCBT
(b=−0.030, 95% CI −0.05 to −0.01; P=.005).

Conclusions: To our knowledge, this is the first study to show that bCBT may enhance the client working alliance when
compared to evidence-based routine care for depression that services reported offering. The working alliance in bCBT was also
associated with clinical improvements that appear to be enhanced by good program usability. Our findings add further weight to
the view that the addition of internet-delivered CBT to face-to-face CBT may positively augment experiences of the working
alliance.

Trial Registration: ClinicalTrials.gov NCT02542891, https://clinicaltrials.gov/study/NCT02542891; German Clinical Trials
Register DRKS00006866, https://drks.de/search/en/trial/DRKS00006866; Netherlands Trials Register NTR4962,
https://www.onderzoekmetmensen.nl/en/trial/25452; ClinicalTrials.Gov NCT02389660,
https://clinicaltrials.gov/study/NCT02389660; ClinicalTrials.gov NCT02361684, https://clinicaltrials.gov/study/NCT02361684;
ClinicalTrials.gov NCT02449447, https://clinicaltrials.gov/study/NCT02449447; ClinicalTrials.gov NCT02410616,
https://clinicaltrials.gov/study/NCT02410616; ISRCTN Registry ISRCTN12388725,
https://www.isrctn.com/ISRCTN12388725?q=ISRCTN12388725&filters=&sort=&offset=1&totalResults=1&page=1&pageSize=10;
ClinicalTrials.gov NCT02796573, https://classic.clinicaltrials.gov/ct2/show/NCT02796573

International Registered Report Identifier (IRRID): RR2-10.1186/s13063-016-1511-1

(J Med Internet Res 2024;26:e47515) doi: 10.2196/47515
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Introduction

Background
Depression is one of the most significant contributors to the
global disease burden, affecting an estimated 264 million people
globally [1,2]. Depression accounts for 7.2% of the overall
disease burden in Europe, costing an estimated €113,405 billion
(US $123,038 billion) per year. However, 45% of people with
major depression will go untreated [3]. High costs and
suboptimal access to mental health care are among the many

reasons to foster digital mental health interventions (DMHIs),
which promise greater quality of care and lower costs of delivery
[4,5].

Evidence concerning the effectiveness of DMHIs has increased
substantially over the past decade. Growing evidence indicates
that internet-delivered cognitive behavioral therapy (iCBT)
might be just as effective as face-to-face cognitive behavioral
therapy (CBT) for a range of mental health conditions,
particularly depression [6-13]. iCBT is delivered with varying
degrees of support ranging from a stand-alone self-administered
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digital program to a blended treatment with the active
involvement of a therapist through regular face-to-face meetings.
Blended psychotherapies provide higher levels of therapist
support compared to guided approaches that provide minimal
or some guidance from a mental health practitioner [4]. Blended
delivery has gained interest, with emerging evidence suggesting
that such interventions can lead to improved adherence and
treatment outcomes [14].

As interest in DMHIs increases, considerable attention has
centered around the concept of the client-therapist alliance, of
which there are many variations (therapeutic, working, helping,
etc). While different therapeutic approaches have historically
failed to agree on a definition of the alliance, Edward Bordin
[15-17] proposed a pan-theoretical tripartite conceptualization
called the working alliance that is characterized by 3 key
dimensions, including the emotional “bond” between the client
and the therapist, the agreement on the therapeutic “goals,” and
the “task” needed to advance the client’s goals toward clinical
improvement. This concept is particularly important because it
has consistently predicted positive treatment outcomes for a
range of psychological approaches, including CBT for
depression [18-20].

The client-therapist alliance was identified as a key research
priority for research policy and funding in digital technologies
in mental health care, in a large consensus study involving
people with lived experiences of mental health problems and
service use, their carers, and mental health practitioners [21].
The integration of digital technologies in psychotherapy has led
to changes in the way the alliance is conceptualized and assessed
[19], with variability depending on the type of DMHI (digital
program [22], avatar [23], or mobile app [24]).

Prior Work
The literature investigating the client-therapist alliance has
largely focused on addressing 2 key questions. The first question
is “Do alliance scores predict changes in clinical outcomes?”
[21,25-29], and the second question, which has been focused
on to a lesser extent, is “Does the alliance vary depending on
how psychotherapy is delivered?” Systematic reviews that have
addressed these questions specifically in relation to interventions
that are guided, adopt CBT [21], or target the treatment of
depression [27] found that the working alliance can be
established in guided DMHIs at a comparable level to
face-to-face therapy [21]; however, the literature on the
outcome-alliance relationship is mixed [21,26,27].

To this end, only 3 studies have examined the working alliance
in blended CBT (bCBT). The first was an uncontrolled study
in Sweden, which offered 4 face-to-face and 10 iCBT sessions
to a total of 73 participants in primary care services and which
was part of the E-COMPARED (European Comparative
Effectiveness Research on Blended Depression Treatment versus
Treatment-as-usual) study [30]. The findings showed that the
alliance was rated highly by both clients and therapists.
However, only therapist alliance ratings were associated with
client score changes in depression, while client ratings were
not.

The second study was conducted in the Netherlands and
recruited 102 participants from specialist care services.
Participants were either randomized to bCBT (n=47), which
consisted of a 20-week intervention (10 face-to-face and 10
online sessions), or a control condition (n=45), which consisted
of 15-20 face-to-face CBT sessions [31]. Similar to the findings
from the study conducted in Sweden [30], the working alliance
was rated highly by both clients and therapists, and no
differences were observed between scores. Client ratings of the
working alliance were associated with lower depression scores
over time in face-to-face CBT but not in bCBT. Therapist
working alliance ratings were not significantly associated with
depression scores over time in both treatment conditions [31].

The third and most recent study was conducted in Denmark.
The study recruited a total of 76 participants who were either
randomized to bCBT (n=38), which consisted of 6 face-to-face
sessions that were alternated with 6-8 online modules of an
internet-based program, or a control condition (n=38), which
consisted of 12 face-to-face CBT sessions [32]. The findings
showed a significant difference in client and therapist working
alliance scores, in which clients rated their working alliance
higher than therapists. However, only the therapist ratings across
conditions were significantly associated with outcomes in
depression. Working alliance ratings across face-to-face CBT
and bCBT were comparable. Working alliance ratings in both
face-to-face CBT and bCBT did not significantly predict
treatment outcomes. It is not clear why an in-group effect was
found for therapists across the pooled data and not within
treatment conditions [32]. These findings might indicate that
the study was not powered enough to detect an association for
client ratings in each treatment condition.

While research has mainly focused on measuring the alliance
between the client and therapist, emerging qualitative research
suggests that DMHIs may offer additional relational alliance
benefits [29,33,34]. An example comes from a qualitative study
that examined the working alliance demands in a bCBT
intervention for people with mild-to-moderate depression in the
United Kingdom, as part of the E-COMPARED trial [35].
Qualitative data indicated a potential fourth dimension called
“usability heuristics,” which appeared to uniquely promote the
working alliance in bCBT. Usability heuristics defines the digital
program’s role in promoting active engagement, self-discovery,
and autonomous problem-solving, with higher levels expected
to enhance the quality of the working alliance. Features that
enable “usability heuristics” include digital technologies that
increase access and immediacy to the therapeutic task
(availability), appropriately respond to the client’s input
(interactivity), are easy to use, have esthetic appeal, and promote
self-directed therapy [36]. Findings regarding usability heuristics
and the respective subfeatures were also reported in another
qualitative study that tested this framework in a Spanish sample
of participants who experienced self-guided or low-intensity
supported iCBT [37]. It is therefore possible that experiences
of digital program features may influence the way that the
working alliance is experienced in blended formats of CBT
[36].
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Aims and Objectives
To our knowledge, we report the largest investigation of the
working alliance in bCBT for depression, using pooled data
from 9 country sites involved in a pragmatic noninferiority
randomized controlled trial investigating the effectiveness of
bCBT for depression when compared with treatment as usual
(TAU) [35]. Further to this, our study will explore if system
usability, a newly conceptualized feature of the working alliance,
in bCBT interacts with the working alliance and treatment
outcome association [36]. Our primary objectives are to test the
difference in working alliance scores between bCBT and TAU
(objective 1), and determine if working alliance scores are
associated with depression scores (objective 2). Our secondary
objective is to test for an interaction between system usability
and the working alliance with regard to an association between
the working alliance and depression scores in bCBT (objective
3).

Methods

Study Design and Settings
We conducted a nonprespecified secondary analysis of data
collected in the E-COMPARED study, a large European 2-arm,
noninferiority randomized controlled trial investigating the
effectiveness of bCBT compared with TAU across 9 European
countries (France: ClinicalTrials.gov NCT02542891, September
4, 2015; Germany: German Clinical Trials Register
DRKS00006866, December 2, 2014; The Netherlands:
Netherlands Trials Register NTR4962, January 5, 2015; Poland:
ClinicalTrials.gov NCT02389660, February 18, 2015; Spain:
ClinicalTrials.gov NCT02361684, January 8, 2015; Sweden:
ClinicalTrials.gov NCT02449447, March 30, 2015; Switzerland:
ClinicalTrials.gov NCT02410616, April 2, 2015; United
Kingdom: ISRCTN Registry ISRCTN12388725, March 20,
2015; Denmark: ClinicalTrials.gov NCT02796573, June 1,
2016) [35,38]. Data were collected between April 2015 and
December 2017. Clients seeking treatment for depression were
recruited, assessed, and treated across routine primary care in
Germany, Poland, Spain, Sweden, and the United Kingdom,
and specialized mental health services in France, the
Netherlands, Switzerland, and Denmark [35]. Following the
start of recruitment, an additional satellite site was added in
Denmark to boost recruitment [38]. The E-COMPARED trial
was funded by the European Commission
FP7-Health-2013-Innovation-1 program (grant agreement
number: 603098).

Participants
Recruitment procedures differed in each country, but all sites
screened new clients seeking help for depression, who scored
5 or higher on the Patient Health Questionnaire-9 (PHQ-9) [39].
The study was explained to potential participants either
face-to-face or over a telephone call. Clients who agreed to take

part in the study were invited to an initial appointment to assess
eligibility. The inclusion criteria applied at all sites were as
follows: age ≥18 years and meeting the diagnostic criteria for
major depressive disorder as confirmed by the MINI
International Neuropsychiatric Interview (M.I.N.I) version 5.0
[40]. The exclusion criteria were as follows: high risk of suicide
and psychiatric comorbidity (ie, substance dependence, bipolar
affective disorder, psychotic illness, or obsessive compulsive
disorder) assessed during the M.I.N.I. interview; receiving
psychological treatment for depression in primary or specialized
mental health care at the point of recruitment; inability to
comprehend the spoken and written language of the country
site; lacking access to a computer or a fast internet connection
(ie, broadband or comparable); and lacking a smartphone or
being unwilling to carry a smartphone if one was provided by
the research team [35].

After baseline assessments, participants were randomized to 1
of 2 treatment arms (bCBT or TAU) using block randomization,
with stratification by country [35]. All participants provided
written informed consent before taking part in the trial [35].

Ethical Considerations
The trial was conducted in accordance with the Declaration of
Helsinki and was approved by all local ethics committees. Ethics
approval to conduct a secondary analysis was obtained from
the London School of Hygiene and Tropical Medicine Research
Ethics Committee on October 7, 2019 (ethics reference number:
17852). For further information on the trial, including local
ethics approvals and the randomization process, see the trial
protocol [35].

Interventions: bCBT and TAU
bCBT for depression consisted of integrating a digital program
(iCBT plus mobile app) with face-to-face CBT in a single
treatment protocol [35,41]. iCBT programs included 4
mandatory core modules of CBT (ie, psychoeducation,
behavioral activation, cognitive restructuring, and relapse
prevention) plus optional modules (eg, physical exercise and
problem solving) typically completed at home, while
face-to-face CBT was delivered in the clinic [35]. Clients
worked through treatment modules, completed exercises, and
monitored their symptoms on the digital program, while
face-to-face sessions were used by the therapist to set up
modules, monitor client progress, and address client-specific
needs. Sequencing and time spent on each module were flexibly
applied; however, the 4 mandatory modules on the digital
program had to be completed. Data on treatment and dosage
were not collected for TAU in the trial. See Table 1 for a
breakdown of recruitment, bCBT format and dosage, and
treatments offered in TAU across all country sites [30,35,42].
It was not possible to blind therapists to treatment allocation;
however, assessors were blinded [35].
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Table 1. Overview of recruitment in the trial, blended cognitive behavioral therapy format and dosage, and treatment offered in the treatment as usual
arm by country site.

TAUb allocationbCBTa format and dosageRecruitmentCountry

SequencingcOnline/face-
to face, n

Duration
(weeks)

PlatformRecruitment procedureTreatment set-
ting

Face-to-face CBTAlternate8/816MoodbusterNew or regular patients re-

cruited by CBTd therapists

Specialized
mental health
care

France

from 11 expert centers
throughout France.

GP care (eg, watchful
waiting, medication pre-

Alternate10/611-13MoodbusterRecruitment in the waiting

room of GPe clinics or dur-
ing GP consultations.

Primary careGermany

scription, referral to
medical specialists, or
face-to-face CBT)

Evidence-based face-to-
face psychotherapy

Alternate10/1020MoodbusterRecruitment through mood
disorder departments of 3

Specialized
mental health
care

Netherlands

(mainly CBT, interperson-
al psychotherapy, prob-

outpatient clinics in Amster-
dam and Leiden.

lem-solving therapy, an-
tidepressant medication,
or a combination of
these).

Face-to-face CBTAlternate6/76-10MoodbusterRecruitment through prima-
ry care centers by CBT

Primary carePoland

therapists (licensed and in
training) in 5 major cities in
Poland (Warsaw, Sopot,
Poznan, Katowice, and
Wroclaw).

Prescribed medication by
the GP or received face-

1-4-1-4-28/310Smiling is
fun

Recruitment through routine
primary care from the Span-
ish National Health System

Primary careSpain

to-face CBT and interper-
in several cites (Valencia,
Castellón, and Zamora).

sonal psychotherapy or
supportive therapy once
a month

Usual care paths in Swe-
den, including general

Alternate6/410IterapiRecruitment through collab-
orating primary care clinics

Primary careSweden

practitioner care; eg,in 3 Swedish counties
watchful waiting, medica-(Stockholm, Linköping, and
tion prescription, referralVästerås). Posters and
to medical specialist, or
face-to-face CBT

leaflets were distributed in
the waiting areas or were
provided to GPs in clinics,
who in turn referred poten-
tially eligible participants.

Face-to-face CBTAlternate9/918DeprexisRecruitment through 2 outpa-
tient clinics (Bern and

Specialized
mental health
care

Switzerland

Zurich) and individual thera-
pists.

Face-to-face CBTAlternate5/611MoodbusterRecruitment through the

IAPTf NHSg program across

Primary careUnited King-
dom

London, Norfolk, Suffolk,
and Berkshire. The IAPT
program primarily provides
evidence-based psychologi-
cal therapies to people with
depression and anxiety disor-
ders.
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TAUb allocationbCBTa format and dosageRecruitmentCountry

SequencingcOnline/face-
to face, n

Duration
(weeks)

PlatformRecruitment procedureTreatment set-
ting

Face-to-face CBTAlternate6-8/612NoDepRecruitment through the
Center for Telepsychiatry in
specialized mental health
care at the Mental Health
Services of the Region of
Southern Denmark, where
patients are referred to the
study by clinicians. Initially,
patients are self-referred to
the Center for Telepsychia-
try.

Specialized
mental health
care

Denmarkh

abCBT: blended cognitive behavioral therapy.
bTAU: treatment as usual.
cSequencing of face-to-face and online sessions can include more than one session per week for either component.
dCBT: cognitive behavioral therapy.
eGP: general practitioner.
fIAPT: improving access to psychological therapy.
gNHS: National Health Service.
hDenmark was added as a satellite recruitment site [38] after the commencement of the project.

Based on the registered data, 194 therapists delivered trial
interventions. In Germany, therapists only delivered bCBT in
the treatment arm, whereas therapists from the remaining 8
country sites delivered interventions across both treatment arms.
The risk of contamination was not perceived as a concern, as
CBT was also offered in TAU, with the focus of the trial on
investigating the blending of an internet-based intervention with
face-to-face CBT when compared to routine care. Data on
therapist ratings of the working alliance will be published in a
separate paper to enable comprehensive reporting and discussion
of the findings.

Measures

Diagnostic Assessment
In the E-COMPARED study [35], a diagnosis of major
depression according to the Diagnostic and Statistical Manual
of Mental Disorders IV (DSM-IV) was established at baseline
using the M.I.N.I [40], a structured diagnostic interview that
has been translated into 65 languages and is used for both
clinical and research practice. The interview compares well with
the Structured Clinical Interview for DSM-IV disorders [43]
and the Composite International Diagnostic Interview [40,43].
The M.I.N.I. was also used to assess the following comorbid
disorders that were part of the exclusion criteria: substance
dependence, bipolar affective disorder, psychotic illness, and
obsessive-compulsive disorder. The M.I.N.I was administered
face-to-face or via telephone at baseline and 12-month follow-up
assessments. Telephone administration of diagnostic interviews
has shown good validity and reliability [44,45].

Primary Measures
The study outcomes were the working alliance and depression
severity, which were measured using the Working Alliance
Inventory-Short Revised–Client (WAI-SR-C) [46] and the
PHQ-9 [39], respectively. The WAI-SR-C scale is based on the

theory of working alliance containing 3-item subscales assessing
bond, task, and goals by Bordin [15,16]. The 12 items are rated
on a 5-point scale from 1 (seldom) to 5 (always), with total
scores ranging between 12 and 60. Higher scores on the scale
indicate better working alliance. The WAI-SR-C scale has
demonstrated good reliability (internal consistency) for all 3
factors, including the bond, task, and goals subscales (Cronbach
α=0.92, 0.92, and 0.89, respectively) [47]. The scale has been
shown to be correlated with other therapeutic alliance scales
such as the California Therapeutic Alliance Rating System
[19,48] and the Helping Alliance Questionnaire-II [19,49]. The
WAI-SR-C scale was only administered at 3-month assessments.
Data for the WAI-SR-C scale were not collected in the TAU
arm of the Swedish country site.

The PHQ-9 [39] was used to assess depression as the trial’s
primary clinical outcome. The PHQ-9 is a 9-item scale that can
be used to screen and diagnose people for depressive disorders.
Each of the 9 items is scored on a 4-point scale from 0 (not at
all) to 3 (nearly every day). The total score ranges between 0
and 27, with higher scores indicating greater symptom severity.
Depression severity can be grouped into the following: mild
(score 0-5), moderate (6-10), moderately severe (11-15), and
severe (≥16). The PHQ-9 has been shown to have good
psychometric properties [39] and has demonstrated its utility
as a valid diagnostic tool [50]. The PHQ-9 was administered at
the baseline and 3-, 6-, and 12-month assessments; however,
this study only used baseline and 3-month assessment data as
the study was interested in investigating depression scores that
generally corresponded to before and after treatment.

Other Measures
System Usability Scale-Client (SUS-C) [51,52] was used to
assess the usability of the digital programs. The SUS-C is a
10-item self-reported questionnaire. Items are measured on a
5-point scale ranging from 1 (strongly disagree) to 5 (strongly
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agree). The total SUS-C score ranges between 10 and 50 to
produce a global score. Higher scores indicate better system
usability. The total sum score has been found to be a valid and
interpretable measure to assess the usability of internet-based
interventions by professionals in mental health care settings
[53]. The SUS has shown high internal reliability (eg, coefficient
Ω=0.91) and good concurrent validity and sensitivity [52,53].
The SUS-C was administered at the 3-month follow-up
assessment.

Demographic data on the participant’s gender, age, educational
attainment, marital status, and country site were collected at
baseline. Baseline variables entered as covariates in the
regression models included age, gender (male, female, and
other), marital status (single, divorced, widowed, living together,
and married), and educational level (low, middle, and high,
corresponding to secondary school education or equivalent
[low], college or equivalent [middle], and university degree or
higher [high]).

Baseline data were completed online, face-to-face, via telephone,
or a combination of these approaches. The 3-month follow-up
assessments were largely completed online, with the exception
of the PHQ-9 that was collected via telephone to maximize data
collection of the trial’s primary outcome. Data that were directly
collected by researchers (ie, either in person or via telephone)
were double entered to increase the accuracy of the data entry
process.

Statistical Analysis
The study used an intention-to-treat (ITT) population for the
data analysis [54]. While the ITT approach is standard for RCTs,
some methodologists advise that a per-protocol population is
more suitable for pragmatic noninferiority trials owing to
concerns that a “flawed trial” is likely to incorrectly demonstrate
noninferiority (eg, a trial that loses the ability to distinguish any
true differences between treatment groups that are present).
However, contrary to the primary analysis in the E-COMPARED
trial, noninferiority tests were not performed in our analyses.
A decision was made to use a pure ITT population in order to
maintain the original treatment group composition achieved
after the random allocation of trial participants, therefore
minimizing the confounding between the treatment groups and
providing unbiased estimates of the treatment effects on the
working alliance [54].

Data of the E-COMPARED trial were downloaded from a data
repository. All analyses employed an ITT population. All models
were adjusted for baseline PHQ-9 scores, age, gender, marital
status, educational attainment, and country site. Analyses were
performed on SPSS (version 26 or above) [55], STATA (version
16 or above) [56], and PROCESS Macro plug-in for SPSS
(version 3.5 or above) [57]. Reported P values are 2-tailed, with
significance levels at P≤.05.

Treatment Assignment as a Predictor for WAI-SR-C
Scores at 3-Month Assessments
In order to test if treatment assignment predicted WAI-SR-C
scores at 3-month assessments (objective 1), a fixed effects
linear regression model [58] was fitted separately for WAI-SR-C

composite and subscale scores (goals, task, and bond). Four
models were fitted altogether.

Association Between PHQ-9 Scores and WAI-SR-C
Scores at 3-Month Assessments
To determine if WAI-SR-C scores were associated with PHQ-9
scores at 3-month assessments (objective 2), a fixed effects
linear regression model was fitted to investigate this association
separately for the bCBT and TAU arms in order to understand
the alliance-outcome association within different treatment
conditions in the trial. The model was also fitted separately for
WAI-SR-C composite and subscale scores. Eight models were
fitted altogether.

Testing the Interaction Between WAI-SR-C and SUS-C
Scores With Regard to the Relationship Between
WAI-SR-C and PHQ-9 Scores
To test the interaction between 3-month SUS-C and 3-month
WAI-SR-C scores in a model examining the relationship
between 3-month WAI-SR-C and 3-month PHQ-9 scores, a
multiple regression model was fitted separately for WAI-SR-C
composite and subscale scores in order to estimate the size of
the interaction. Four models were fitted altogether.

Missing Data
Multiple imputation was used to handle high levels of missing
data, under the missing at random (MAR) assumption. In
particular, 36.6% (345/943) of data were missing for the PHQ-9,
20.7% (195/943) were missing for the WAI-SR-C, and 27.9%
(133/476) were missing for the SUS-C at 3-month assessments.
We imputed data sets using the chained equation approach [59].
Tabulations of missing data across treatment conditions and
country sites are presented in Tables S1-S3 in Multimedia
Appendix 1. Chi-square results of differences in missing and
complete data between E-COMPARED country sites are
presented in Tables S4 and S5 in Multimedia Appendix 1. In
the imputation model, we included all variables that were part
of the analyses, including observations from the PHQ-9 at
baseline and demographic variables. To account for the
interaction term in the regression model, data were imputed
using the just another variable (JAV) approach [60]. Multiple
imputation was performed separately for bCBT and TAU to
allow for condition-specific variables to be considered. For
example, the SUS-C variable was only entered in the bCBT
arm, as those in the TAU arm did not use a digital program.

Post hoc Analysis
Post hoc sensitivity analyses were conducted to examine if the
multiple imputation approach that was used to handle missing
data would lead to different conclusions when compared to a
complete case analysis. Under the MAR assumption, consistent
findings between the primary analysis and sensitivity analysis
can strengthen the reliability of the findings [61-64], at least in
situations where both the primary and sensitivity analyses are
expected to be valid under similar assumptions (eg, multiple
imputation and complete case analysis under the MAR
assumption in the outcome variable only).

Owing to the heterogeneity of interventions offered in the TAU
arm within the current pragmatic trial, a subgroup analysis was
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conducted to explore the magnitude of treatment effects on the
working alliance when using a subset of the sample, which
compared bCBT with face-to-face CBT offered in the TAU arm
in Denmark, France, Poland, Switzerland, and the United
Kingdom country sites of the E-COMPARED trial [35]. The
subanalysis replicated the main analysis in just 5 country sites.
This enabled the working alliance in bCBT to be directly
compared with a defined comparator. Results between the
primary analysis and the subanalysis were compared to
understand if results vary when there are multiple interventions
in TAU and when there is a defined comparator (ie, face-to-face
CBT) [65-67].

Results

Clinical and Demographic Characteristics
Table 2 summarizes the baseline characteristics. Among the
943 participants who consented and were randomized in the

trial (bCBT=476; TAU=467) (See Figure S1 in Multimedia
Appendix 1 for the trial’s profile), most were female (644/943,
68.3%), were middle-aged, and had a university degree or higher
(447/943, 47.4). The PHQ-9 scores (median 15, IQR 7) reflected
depression of moderate severity. PHQ-9 scores at 3 months will
be reported in the main trial paper, which is being prepared.
The median WAI-SR-C score was 47.42 (IQR 6) in the bCBT
arm and 42 (IQR 8) in the TAU arm. The median SUS-C score
was 42 (IQR 9) in the bCBT arm. See Table 3 for the median
(IQR) values of the WAI-SR-C and SUS-C scores across
treatment groups, and see Tables S6-S8 in Multimedia Appendix
1 for the median (IQR) values of the WAI-SR-C and SUS-C
scores by country site.
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Table 2. Baseline characteristics of participants.

Total (N=943)TAUb (n=467)bCBTa (n=476)Characteristic

Age (years)

38 (23)37 (22)38 (22)Median (IQR)

18-7818-7818-74Range (minimum-maximum)

644 (68)326 (70)318 (67)Gender (female), n (%)

Marital status, n (%)

314 (33)155 (33)159 (33)Single

103 (11)43 (9)60 (13)Divorced

9 (1)6 (1)3 (1)Widowed

206 (22)111 (24)95 (20)Living together

311 (33)152 (33)159 (33)Married

Level of educationc, n (%)

146 (16)74 (16)72 (15)Secondary school, equivalent

349 (37)170 (36)179 (38)College, equivalent

447 (47)222 (48)225 (47)University degree or higher

Country site (n=943)d, n (%)

173 (18)87 (19)86 (18)Germany

141 (15)68 (15)73 (15)Sweden

102 (11)49 (11)53 (11)Netherlands

101 (11)52 (11)49 (10)United Kingdom

127 (14)63 (14)64 (13)Spain

105 (11)54 (12)51 (11)France

50 (5)24 (5)26 (6)Switzerland

84 (9)42 (9)42 (9)Poland

60 (6)28 (6)32 (7)Denmark

Baseline PHQ-9e scoresf

15 (7)16 (6)15 (7)Median (IQR)

4-275-264-27Range (minimum-maximum)

abCBT: blended cognitive behavioral therapy.
bTAU: treatment as usual.
cData collected were in respect to what would be considered low, middle, and high levels of education in each setting. Data were missing for 1 of 943
(0.2%) individuals in the bCBT arm.
dSelf-reported country of birth can be found in Table S9 in Multimedia Appendix 1.
ePHQ-9: Patient Health Questionnaire-9.
fPHQ-9 severity cutoff points are as follows: 5-9, mild depression; 1-14, moderate depression; 15-19, moderately severe depression; and ≥20, severe
depression [39].
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Table 3. Data of Working Alliance Inventory-Short Revised–Client composite and subscale scores and System Usability Scale-Client scores collected
at 3-month follow-up assessments.

Total (N=943)TAUb (n=467)bCBTa (n=476)Scale

WAI-SR-Cc, median (IQR)

46 (9.2)42 (8)47.42 (6)Composite

15.50 (4.7)14 (3.9)16.08 (3.4)Goals

14 (4)12.83 (4)14.45 (3)Task

16 (3.7)15.43 (3)17 (4)Bond

N/AN/Ae42 (9)SUS-Cd, median (IQR)

abCBT: blended cognitive behavioral therapy.
bTAU: treatment as usual.
cWAI-SR-C: Working Alliance Inventory-Short Revised–Client.
dSUS-C: System Usability Scale-Client.
eN/A: not applicable.

Treatment Assignment as a Predictor for WAI-SR-C
Scores
Treatment assignment significantly predicted WAI-SR-C
composite, goals, task, and bond scores (See Table 4 for model

summaries). Being allocated to bCBT predicted higher
WAI-SR-C composite and subscale scores at 3-month
assessments when compared to TAU.

Table 4. Adjusted linear regression models of treatment assignment as a predictor for Working Alliance Inventory-Short Revised–Client composite
and subscale (goals, task, and bond) scores.

P valueBc (95% CI)WAI-SR-Ca (outcome)b

<.0015.67 (4.48-6.86)Composite

<.0012.32 (1.87-2.78)Goals

<.0011.99 (1.53-2.44)Task

<.0011.36 (0.91-1.81)Bond

aWAI-SR-C: Working Alliance Inventory-Short Revised–Client.
bSeparate models were generated for WAI-SR-C composite and subscale scores (ie, goals, task, and bond).
cUnstandardized beta.

Association Between PHQ-9 Scores and WAI-SR-C
Scores at 3-Month Assessments
Across both treatment arms, WAI-SR-C composite scores and
goals and task subscale scores were significantly associated

with PHQ-9 scores, in which lower PHQ-9 scores were
associated with higher WAI-SR-C composite scores and goals
and task subscale scores. WAI-SR-C bond scores were not
significantly associated with PHQ-9 scores in both treatment
arms (see Table 5 for model summaries).
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Table 5. Adjusted linear regression models of associations between Patient Health Questionnaire-9 and Working Alliance Inventory-Short Revised–Client
composite and subscale (goals, task, and bond) scores at 3-month assessments.

TAUdbCBTcWAI-SR-Ca (outcome)b

P valueBe (95% CI)P valueBe (95% CI)

.01−0.06 (−0.11 to −0.02)<.001−0.12 (−0.17 to −0.06)Composite

.04−0.13 (−0.25 to −0.00).001−0.26 (−0.41 to −0.11)Goals

.008−0.18 (−0.32 to −0.05)<.001−0.38 (−0.52 to −0.24)Task

.07−0.12 (−0.25 to 0.01).10−0.13 (−0.27 to 0.02)Bond

aWAI-SR-C: Working Alliance Inventory-Short Revised–Client.
bSeparate models were generated for WAI-SR-C composite and subscale scores (ie, goals, task, and bond).
cbCBT: blended cognitive behavioral therapy.
dTAU: treatment as usual.
eUnstandardized beta.

Testing the Interaction Between WAI-SR-C and SUS-C
Scores With Regard to the Relationship Between
WAI-SR-C and PHQ-9 Scores
There was a significant interaction between WAI-SR-C and
SUS-C scores with regard to the association between WAI-SR-C
composite scores and PHQ-9 scores at 3 months (b=−0.008,

95% CI −0.01 to −0.00; P=.03). Similar findings were noted
for the goals (b=−0.021, 95% CI −0.04 to −0.00; P=.03) and
task (b=−0.028, 95% CI −0.05 to −0.01; P=.003) subscales but
not for the bond subscale (b=−0.010, 95% CI −0.03 to 0.01;
P=.30). Figure 1 shows the presence of an inverse association
between composite WAI-SR-C (for composite, and the goals
and task subscales but not the bond subscale) and PHQ-9 scores
among those with high SUS-C scores.

Figure 1. Multiple line graphs of the interaction between SUS-C and WAI-SR-C with regard to the association between WAI-SR-C (composite scores
and goals, task, and bond subscale scores) and PHQ-9 scores at 3-month assessments in the cognitive behavioral therapy arm. PHQ-9: Patient Health
Questionnaire-9; SUS-C: System Usability Scale-Client; WAI-SR-C: Working Alliance Inventory-Short Revised–Client.

Sensitivity and Subgroup Results
The sensitivity analysis with the complete case data set and
subgroup analysis of 5 country sites that only offered

face-to-face CBT in the TAU arm produced results that were
comparable to those reported in the main paper. However, the
interaction between SUS-C (and all subscales) and WAI-SR-C
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scores with regard to the association between WAI-SR-C and
PHQ-9 scores was not significant in terms of sensitivity. Other
differences are summarized in Results S2 in Multimedia
Appendix 1, while the full results of the sensitivity and subgroup
analyses can be found in Results S3 and S4 in Multimedia
Appendix 1.

Discussion

Principal Findings
This study investigated the client-rated working alliance in a
bCBT intervention for depression when compared to TAU [35].
Overall, our study found that treatment allocation (bCBT versus
TAU) was a significant predictor of working alliance scores, in
which ratings of the working alliance (composite scale and
goals, task, and bond subscales) were higher in bCBT than in
TAU. The working alliance was significantly associated with
treatment outcomes. Across both bCBT and TAU groups, as
working alliance scores increased, PHQ-9 scores decreased for
composite, goals, and task scores but not for bond scores.
Finally, there was a significant interaction between average and
above-average system usability and higher working alliance
(composite scale and goals and task subscales, but not bond
subscale) scores when examining the relationship between the
working alliance and PHQ-9 scores at 3-month assessments.

To our knowledge, our study is the first to report that working
alliance composite scores and all subscale scores were higher
in bCBT than in TAU. A post hoc analysis using data from
country sites that only offered face-to-face CBT in the TAU
arm found that the working alliance was significantly higher in
the bCBT arm compared to face-to-face CBT. These findings
indicate that a blended approach may offer additional
alliance-building benefits when compared to face-to-face CBT
and other types of usual care for depression offered in TAU
such as talking therapies and psychopharmacological
interventions. A possible explanation for our findings is that
the digital elements of the intervention may enable better
definition and coverage of the goals and the task than what
might be possible in face-to-face sessions alone [68]. A study
exploring program usage across 4 country sites of the
E-COMPARED study found that clients received an average
of 10 messages from their therapists online [69]. Features of
the digital program that enabled the client to receive contact
from the therapist away from the clinic may therefore play a
role in increasing the availability of the therapist and enhancing
opportunities to further strengthen the working alliance [69].

Further support for our findings comes from a qualitative study
that examined the working alliance in bCBT in the United
Kingdom country site of the E-COMPARED trial [36], which
found that participants preferred bCBT compared to face-to-face
CBT alone. The “immediacy” of access to the therapeutic task
was reported to enhance engagement with the intervention and
provide a higher sense of control and independence. The digital
program was also described as a “secure base” that allowed
participants to progressively explore self-directed treatment
[36]. Similarly, a qualitative study from the German country
site of the E-COMPARED trial found that bCBT was perceived

to strengthen patient self-management and autonomy in relation
to place and location [70].

Our study appears to be the first to identify a significant
association between lower depression scores and higher working
alliance composite scores and goals and task subscale scores
but not bond subscale scores. In alignment with our findings, a
narrative review of the working alliance in online therapy found
that most guided iCBT studies included in the review reported
significant associations between outcomes and the task and
goals subscale scores but not the bond subscale scores [26]. A
possible explanation could be that the bond is experienced
differently in bCBT compared to traditional formats of CBT
[26]. Bordin’s [15,16] conceptualization of the working alliance
suggests that while the pan-theoretical theory allows for the
basic measurement of the goals, task, and bond to produce
beneficial therapeutic change, the ideal alliance profile is likely
to be different across therapeutic approaches and interventions
[15,16,18]. The findings may therefore indicate that the working
alliance profile might differ in b-CBT. However, further research
is needed to investigate this.

Finally, our finding that average and higher system usability
ratings may strengthen the working alliance (especially the task
subscale) may point to the digital programs’ influence on how
the working alliance is experienced. This is not surprising given
that CBT activities (eg, content and exercises) were primarily
completed in the iCBT program and may indicate its relevance
in the building of the working alliance and in supporting the
task within a capacity that is potentially parallel to the bond.
These findings partially test and support a conceptual framework
of the working alliance that incorporates features that are derived
from the digital program within a blended setting called “digital
heuristics” (the promotion of active engagement and autonomous
problem solving) in which “ease of use” and “interactivity”
were identified as key features for optimizing “active
engagement” with the task in the iCBT program [36]. These
qualitative findings were mirrored in another study that tested
the abovementioned framework, in which digital heuristics
emerged as a fourth dimension when examining the working
alliance in self-guided and low-intensity supported iCBT for
depression [37]. High and low iCBT program functionalities
were also identified by therapists as facilitators and barriers, in
building the working alliance in bCBT in the German and UK
country sites of the E-COMPARED trial [36,70-72]. Although
our findings remain preliminary and do not show a causal effect,
further investigation concerning the effect of the digital program
on the working alliance may be a fruitful direction for future
research.

Collectively, our findings suggest that blending face-to-face
CBT with an iCBT program may enhance the working alliance
and treatment outcomes for depression. These findings hold
important implications for clinical practice, especially following
the COVID-19 pandemic that resulted in major shifts from
in-person care to blended health care provision. The findings
of this study suggest that a blended approach may enhance rather
than worsen mental health care. Our study’s findings regarding
the interaction between system usability and the working
alliance in terms of treatment outcomes represent a preliminary
step to quantitively understand the influence of the digital
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program and its role in how the working alliance is experienced.
While further research is required to explore digital taxonomies
that contribute toward fostering the working alliance in bCBT,
our findings build on previous qualitative research [29,34,36,68]
to explore a conceptualization of the working alliance that goes
beyond the client and the therapist in order to consider the role
of the digital program. The impact of the digital program on the
working alliance may support the case of employing digital
navigators who can help clients to use the intervention and
troubleshoot technology and program usability issues, and
remove the added burden of managing program-related problems
that would otherwise fall on the therapist [70,72,73].

We propose 4 directions for future research. First, future
research is required to build a comprehensive understanding of
what, how, and when digital features (eg, usage, interface,
interactivity, and accessibility) influence the working alliance
[36]. Second, psychometric scales measuring the working
alliance in bCBT should be adapted or developed to conceptually
reflect a construct that also incorporates the client-program
working alliance [42]. Third, the working alliance should be
investigated early in the intervention and across multiple stages
of treatment [74]. Fourth, future research should investigate if
our results can be replicated across different DMHIs and
treatment dosages.

Limitations
Several study limitations should be noted. First, working alliance
data were collected at a single point that corresponded with
3-month assessments. While this is common in clinical trials
[25,58], the measurement of the alliance is recommended early
in treatment within the first 5 sessions and at different points
across treatment [74-77]. However, the number of face-to-face
sessions varied between the 9 country sites (eg, 5 to 10 sessions),
which would have posed significant challenges for the
systematic data collection required in a clinical trial [54].
Second, the study engaged in multiple comparisons, which may
have increased the risk of type 1 error (a positive result may be
due to chance). However, given the exploratory nature of this
analysis and the fact that different outcomes are likely to be
highly correlated, a multiple adjustment comparison was not
deemed necessary [78]. Third, the results of the analysis are
valid under the MAR assumption, which we believe to be
plausible because the effect of country sites appears to influence
the missingness of the main outcome variables, stemming from
country-specific data collection procedures and experiences.
This is supported by chi-square analyses that indicate
significantly higher rates of missing data for the PHQ-9 and
WAI-SR-C across some countries compared to others.
Nevertheless, it should be noted that this paper cannot rule out

that data are missing not at random. Future research can explore
this further using a sensitivity analysis. Fourth, the heterogeneity
of interventions offered in the TAU group limits the study from
conclusively tying causation to a specific comparator
intervention. However, it should be noted that interventions
offered by services in TAU were regarded as evidence-based,
largely consisting of CBT and psychopharmacological
interventions [35]. This may reduce the limitations associated
with the multiple treatments offered in TAU [66,79] and
adhering to the pragmatic trial’s ancillary objective to not
impose specific constraints on clients and clinicians concerning
data collection [79]. However, additional steps were also taken
to address this limitation by conducting a subanalysis with a
subset of trial country sites that only offered face-to-face CBT
in TAU. The findings showed comparable results to those of
the main analysis, highlighting that the addition of iCBT to
face-to-face CBT may improve the quality of the working
alliance. Fifth, another potential limitation is related to the
variation in how bCBT was delivered across the trial’s country
sites, concerning the number of sessions and the types of iCBT
programs delivered, across different country sites. However, it
should be noted that the study was focused on investigating the
noninferiority of blending CBT given that there is a sufficient
level of evidence concerning key treatment components, such
as the CBT approach, and different delivery formats, including
in-person and internet-based delivery of CBT for depression
[80,81]. Although the number of treatment sessions varied
between settings, to our knowledge, there is no evidence to
suggest that the number of sessions of CBT effect the
client-therapist alliance as the alliance is typically developed
early in treatment and within the first 5 sessions [74-77].
Moreover, another study exploring the usage of different
components of bCBT and treatment engagement when compared
to intended use in the E-COMPARED study concluded that
personalized blended care was more suitable compared to
attempting to achieve a standardized optimal blend [69].
Variations in the number of treatment sessions described may
enable a pragmatic understanding of the working alliance in
bCBT interventions in real-world clinical settings [66].

Conclusions
To our knowledge, this is the first study to show that bCBT may
enhance the working alliance when compared to routine care
for depression and when compared to face-to-face CBT. The
working alliance in bCBT was also associated with clinical
improvements in depression, which appear to be enhanced by
good program usability. Collectively, our findings appear to
add further weight to the view that the addition of iCBT to
face-to-face CBT may positively augment experiences of the
working alliance.
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E-COMPARED: European Comparative Effectiveness Research on Blended Depression Treatment versus
Treatment-as-usual
iCBT: internet-delivered cognitive behavioral therapy
ITT: intention to treat
MAR: missing at random
M.I.N.I: MINI International Neuropsychiatric Interview
PHQ-9: Patient Health Questionnaire-9
SUS-C: System Usability Scale-Client
TAU: treatment as usual
WAI-SR-C: Working Alliance Inventory-Short Revised–Client

Edited by Y Hong; submitted 29.03.23; peer-reviewed by A AL-Asadi, A González-Robles; comments to author 26.01.24; revised
version received 09.02.24; accepted 11.02.24; published 31.05.24

Please cite as:
Doukani A, Quartagno M, Sera F, Free C, Kakuma R, Riper H, Kleiboer A, Cerga-Pashoja A, van Schaik A, Botella C, Berger T,
Chevreul K, Matynia M, Krieger T, Hazo JB, Draisma S, Titzler I, Topooco N, Mathiasen K, Vernmark K, Urech A, Maj A, Andersson
G, Berking M, Baños RM, Araya R
Comparison of the Working Alliance in Blended Cognitive Behavioral Therapy and Treatment as Usual for Depression in Europe:
Secondary Data Analysis of the E-COMPARED Randomized Controlled Trial
J Med Internet Res 2024;26:e47515
URL: https://www.jmir.org/2024/1/e47515
doi: 10.2196/47515
PMID: 38819882

©Asmae Doukani, Matteo Quartagno, Francesco Sera, Caroline Free, Ritsuko Kakuma, Heleen Riper, Annet Kleiboer, Arlinda
Cerga-Pashoja, Anneke van Schaik, Cristina Botella, Thomas Berger, Karine Chevreul, Maria Matynia, Tobias Krieger,
Jean-Baptiste Hazo, Stasja Draisma, Ingrid Titzler, Naira Topooco, Kim Mathiasen, Kristofer Vernmark, Antoine Urech, Anna
Maj, Gerhard Andersson, Matthias Berking, Rosa María Baños, Ricardo Araya. Originally published in the Journal of Medical
Internet Research (https://www.jmir.org), 31.05.2024. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly
cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright
and license information must be included.

J Med Internet Res 2024 | vol. 26 | e47515 | p. 18https://www.jmir.org/2024/1/e47515
(page number not for citation purposes)

Doukani et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2024/1/e47515
http://dx.doi.org/10.2196/47515
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38819882&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

