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ABSTRACT

Adjustment disorder with anxiety (ADA) is a common psychiatric pathology worldwide, but it is often under-
treated. Cognitive behavioral therapy (CBT) is the first-line treatment, but very few studies have been carried out
for the treatment of ADA. Internet-delivered CBT (iCBT) appears to be an effective treatment option, with the
potential to reach a larger proportion of individuals suffering from ADA. Guidance is a beneficial feature of iCBT,
provided in most studies by email or telephone (traditional guided iCBT). Blended CBT, which combines an
online intervention and therapeutic guidance provided in person (face-to-face), could be a way to benefit from
both the advantages of face-to-face CBT regarding human interactional quality and the advantages of internet-
based CBT in terms of improved access to treatment.

In this randomized controlled trial, the effectiveness of two forms of administration of Seren@ctif, a 5-week
CBT program for patients with ADA according the DSM-5, was examined: one delivered through face-to-face
sessions (face-to-face CBT) and the other delivered online and guided with face-to-face contact with a nurse
(blended CBT); these formats were compared with a wait-list control group (WLC). A total of 120 patients were
included and randomized to one of these three conditions. Measures were administered before treatment, after
treatment and 6 months after inclusion in the study. Both treatment conditions displayed significant decreases in
anxiety, depression, worry and perceived stress at posttreatment when compared to the WLC group. The de-
crease in symptoms was mostly maintained 6 months after inclusion for the two experimental groups. Blended
CBT showed significantly greater reductions in anxiety and depression than did face-to-face CBT on some sec-
ondary outcome measures.

We conclude that both face-to-face CBT and blended CBT are effective treatments for patients with ADA, and
we suggest that blended CBT may be slightly more effective than classical face-to-face CBT.

Trial Registration: Clinicaltrials.gov NCT02621775;https://clinicaltrials.gov/ct2/show/
NCT02621775(Archived by WebCite at http://www.webcitation.org/6tQrkPs1u).

1. Introduction

physical illness), with symptoms generally abating by 6 months after
the event (American Psychiatric Association, 2013). ADA occurs when

Adjustment disorder with anxiety (ADA) is a frequent stress-related
psychiatric disorder. In primary care and in consultation liaison psy-
chiatry, the prevalence ranges from 11% to 18% and from 10% to 35%,
respectively (Casey, 2009). According to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5), a diagnosis of ADA
is appropriate for the finding of anxiety occurring within 3 months of a
psychosocial stressor or life event (e.g., divorce, job loss, serious

someone has pronounced emotional and/or behavioral symptoms in
response to the stressor that exceed an expected stress response and/or
when there is significant impairment in social or occupational func-
tioning. These symptoms can include excessive worry, nervousness or
behavioral disorders.

In addition to its negative impact on health, well-being and quality
of life, ADA is responsible for significant direct and indirect costs from

* Corresponding author at: Stress and Anxiety Unit, Department of Psychiatry, University Hospital, Hopital Fontan, rue André Verhaeghe, 59037 Lille Cedex,

France.
E-mail address: dominique.servant@chru-lille.fr (D. Servant).

https://doi.org/10.1016/j.invent.2020.100329

Received 24 February 2020; Received in revised form 19 May 2020; Accepted 19 May 2020

Available online 25 May 2020

2214-7829/ © 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/BY-NC-ND/4.0/).


http://www.sciencedirect.com/science/journal/22147829
https://www.elsevier.com/locate/invent
https://doi.org/10.1016/j.invent.2020.100329
http://clinicaltrials.gov/show/NCT02621775
https://clinicaltrials.gov/ct2/show/NCT02621775
https://clinicaltrials.gov/ct2/show/NCT02621775
http://www.webcitation.org/6tQrkPs1u
https://doi.org/10.1016/j.invent.2020.100329
mailto:dominique.servant@chru-lille.fr
https://doi.org/10.1016/j.invent.2020.100329
http://crossmark.crossref.org/dialog/?doi=10.1016/j.invent.2020.100329&domain=pdf

A.C. Leterme, et al.

treatment, work hiatuses, and productivity losses (Sauter et al., 1990).
Given the significant negative consequences of this pathology linked to
stress and prevalence rates, effective treatments addressing psycholo-
gical symptoms are needed. However, research is lacking regarding
treatments for adjustment disorders (Casey, 2014).

Cognitive behavioral therapy (CBT) is the first-line treatment for
anxiety disorders (Cuijpers et al., 2014; Otte, 2011). It combines be-
havioral and cognitive interventions in a problem- and action-oriented
approach (Beck, 2011). Numerous studies have shown that CBT is an
effective treatment for reducing stress and anxiety in subjects with so-
matic pathologies such as cardiovascular disease (Turner et al., 1995;
Campbell et al., 2012), diabetes (Attari et al., 2006), and chronic fa-
tigue syndrome (Lopez et al., 2011), as well as in subjects with a high
level of perceived stress or anxiety, particularly in the workplace (Bhui
et al., 2012).

Few studies have evaluated the effectiveness of CBT in the treatment
of ADA (O'Donnell et al., 2018). Two uncontrolled case studies provide
preliminary evidence of its effectiveness (Hirsh et al., 2009; Powell and
McCone, 2004). A small RCT in 57 patients with various types of cancer
with abnormal adjustment showed that CBT produced greater changes
in anxiety than a nondirective supportive intervention over an 8-week
period of treatment (Moorey et al., 1998). In another controlled trial in
Dutch employees on sick leave, 67% had adjustment disorder, high-
lighting that CBT and work-focused CBT are both effective in improving
anxiety and depression (Lagerveld et al., 2012).

Numerous barriers can hinder an individual from seeking or re-
ceiving CBT treatment. One significant barrier is the ability to access
this evidence-based treatment. Internet-delivered CBT (iCBT) inter-
ventions are a relatively new development that could help with in-
creasing access to treatments. iCBT is gradually disseminated from re-
search settings to routine care (Titov et al., 2019). Recently, a review of
9 meta-analyses gathering 166 studies (Andersson et al., 2019) sug-
gested that iCBT is an effective treatment for anxiety and mood dis-
orders, such as panic disorder, social anxiety disorder, generalized an-
xiety disorder, posttraumatic stress disorder and major depression,
compared to different control conditions, typically a wait-list control
group or patients receiving usual treatments. Several meta-analyses
have suggested that iCBT may be as effective as face-to-face therapy
(e.g., Andersson et al., 2014; Carlbring et al., 2018; Cuijpers et al.,
2010; Andrews et al., 2018). While the overall results indicate
equivalence, there are still only a few studies for each psychiatric and
somatic condition and many conditions for which iCBT has not been
compared to face-to-face treatment.

In psychiatric pathologies such as social phobia or depression, gui-
dance is a beneficial feature of internet-based interventions (Baumeister
et al., 2014) and might decrease attrition rates (Zagorscak et al., 2018).
Likewise, in stress and anxiety associated with somatic pathologies or
stress at work, guided web-based mental health interventions are sig-
nificantly superior and have higher adherence rates than unguided in-
terventions do (Heber et al., 2017). An RCT of unguided internet-based
self-help interventions in subjects with adjustment disorder (according
to the International Classification of Diseases, 11th Revision (ICD-11))
who were recruited by announcement via newspaper and Facebook
showed a very high dropout rate (86%) (Eimontas et al., 2018).

In all studies, therapeutic guidance is provided by email or tele-
phone or via discussion forums (traditional guided iCBT). According to
Mohr et al.'s (2011) accountability model, to promote adherence and
credibility to treatment, a social presence is necessary. Therapeutic
guidance provided in person (face-to-face) could be a way to benefit
from the human interactional quality of face-to-face CBT. “Blended
interventions” or “technology-supported care”, which combine an on-
line intervention and a face-to-face component, seem to be an effective
solution to obtain optimal benefit from the advantages of these two
treatment modalities (Erbe et al., 2017; Wentzel et al., 2016). However,
thus far, no studies have directly compared face-to-face CBT with the
same blended CBT for the treatment of ADA.
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Hence, the aim of the study was to examine the effectiveness of two
forms of administration of a cognitive behavioral intervention for ADA
(Seren@ctif): one delivered through face-to-face sessions (face-to-face
CBT) and the other delivered via e-learning guided by face-to-face
contact with a nurse (blended CBT). These two forms of intervention
were compared with a wait-list control (WLC) group in their ability to
reduce symptoms of anxiety, depression, perceived stress and worry in
patients with a diagnosis of ADA according the DSM-5.

The primary objective was to assess the effectiveness of face-to-face
CBT and blended CBT compared with a WLC group in reducing anxiety
after 2 months of treatment in patients with a diagnosis of ADA. The
secondary objectives of this study were as follows: (1) to assess the
effectiveness of face-to-face CBT and blended CBT compared with a
WLC group in reducing worry, perceived stress and depression after
2 months of treatment in patients with a diagnosis of ADA; (2) to
compare the psychological symptoms between the 2 therapeutic pro-
grams after 2 months of treatment and 6 months after inclusion in the
study; (3) to evaluate the maintenance of the gains 6 months after in-
clusion in the study; and (4) to compare the overall satisfaction of
participants between the 2 therapeutic programs after 2 months of
treatment and 6 months after inclusion in the study.

2. Material and methods

A more detailed description of the methodology was provided in the
study protocol paper (Servant et al., 2017).

2.1. Design

This was a multicenter, comparative, prospective, unblended, ran-
domized, controlled study of 3 parallel groups: (1) an experimental
group receiving iCBT supported by minimal face-to-face contact time
with a nurse (blended CBT), (2) an experimental group receiving the
same stress management module through face-to-face sessions per-
formed by a therapist trained in clinical psychology (face-to-face CBT),
and (3) a wait-list control (WLC) group.

2.2. Ethics

The project was approved by the local ethics committee (approval
number CPP 15/12), which is required for medical intervention re-
search in France. Data processing was conducted in accordance with the
requirements (reference methodology 06001).

2.3. Participants

2.3.1. Eligibility

Each newly referred patient was asked to complete the optional
adjustment disorder section of the French version (Lecrubier et al.,
1997) of the Mini International Neuropsychiatric Interview (MINI)
(Sheehan et al., 1998) to confirm that he or she met the ADA criteria
according to the DSM-5. The MINI was administered during a face-to-
face interview by a clinical investigator who was trained in psychiatry.

2.3.2. Inclusion criteria

The inclusion criteria were as follows: (1) ambulatory patient; (2)
male or female aged 18 to 60 years; (3) diagnosis of adjustment dis-
order with anxiety (ADA) according to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition; (4) not supported by structured
psychotherapeutic treatment for ADA or any other problem; (5) taking
no new psychotropic drug therapy or stabilized for at least 3 months (in
the latter case, the patient was informed of the need to keep the same
dosages for the duration of the study); (6) a minimum score on the
Hospital Anxiety and Depression scale (HADS) anxiety subscale greater
than or equal to 10 and a maximum score on the HADS depression
subscale of < 10; and (7) access to a computer.
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2.3.3. Exclusion criteria

The exclusion criteria were as follows: (1) inability to read or use a
computer with support (the platform is easy-to-use, and a nurse is
available to guide the patient in the navigation of the computer pro-
gram); (2) pregnancy (as recommended by the French ethics com-
mittee; urine pregnancy test performed on female patients); (3) being
incapable of consenting, not having legal protection, or being deprived
of liberty; and (4) diagnosis of another psychiatric disorder (according
to the Mini International Neuropsychiatric Interview).

2.4. Recruitment

The study was conducted in a stress and anxiety unit (a psychiatric
consultation service) at Lille University Hospital in France. Patients
were referred by their general practitioner for the psychological treat-
ment of anxiety symptoms in the context of recent stress. To improve
recruitment, general practitioners in the area were informed of the
study by a local investigator during continuing medical education,
during scientific meetings, and through all types of collaborative con-
tacts between primary care and psychiatry services.

2.5. Randomization

Immediately after inclusion and assessment, patients were randomly
allocated in a 1:1:1 ratio into 3 groups using a web-based central ran-
domization process: patients using a digital stress management module
guided by face-to-face contact with a nurse (blended CBT), patients
following the stress management module guided by a therapist in at-
tendance (face-to-face CBT), and patients on a waiting list and bene-
fiting from usual care through their attending physician (WLC). The
randomization sequence was provided by an independent statistician
(who did not take part in assessing the patients at any point in the
study) using computer-generated random numbers with block sizes of 6
and center stratification consistent with the Consolidated Standards of
Reporting Trials (CONSORT) (Moher et al., 2001). The randomization
sequence was implemented in the electronic case report form (eCRF)
system to ensure a centralized, real-time randomization procedure. A
document describing the randomization procedure was kept con-
fidential in the Clinical Investigation Centre of Lille University Hospital.

2.6. Agreement of the subjects

During a medical interview, participants received oral and written
information detailing the progress of the trial and were allowed a
period of reflection. Informed consent was collected from each subject
before they entered the study.

2.7. Choice of the follow-up

The duration of the program was 6 weeks (5 sessions, one session
per week). We therefore carried out the posttreatment evaluation
2 months after inclusion to provide slight flexibility in the planning of
the sessions. The 6-month evaluation is the reference generally found in
the literature for follow-up measurement.

2.8. Intervention

The content of the 2 programs was identical: one was delivered by
computer and the other through face-to-face sessions. A more detailed
description of the Seren@tctif content is provided in Supp Table 1.

2.8.1. Face-to-face CBT

The program included 5 weekly individual sessions lasting 45 min
or 1 h with trained clinical psychologists (graduate of a master's pro-
gram in cognitive and emotional therapy with a minimum of 1 year of
practice in CBT and cognitive behavioral stress management).
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Information, exercises, and homework assignments were delivered by
the therapist without self-help support. At the beginning of each ses-
sion, the therapist asked the participant about adverse events and
changes in drug doses since the last session.

2.8.2. Blended CBT

The program included 5 weekly individual sessions lasting for 1 h
that patients completed on a computer in our unit. They performed
each session via self-help supports (videos, audio files, e-books, ex-
ercises, etc.) delivered on a USB key to avoid connection problems. The
subjects benefited from a short intervention of 10 min on average with
a nurse (5 min before the e-learning session and 5 min after the e-
learning session). The aim of this face-to-face contact was to provide
adherence-focused guidance (by strengthening the social presence) and
technical-focused guidance. The nurse investigated the adverse events
and drug dose changes since the last session, answered any questions,
discussed the progress of the session, and possibly guided participants
in the navigation of the computer program. The patient was encouraged
to practice 1 or more daily exercises for 20 min each on 5 or 6 days of
the week. For home training between sessions, patients could use a
website via a username and a password that was previously given to
them.

2.8.3. Wait-list control group (WLC)

Control group patients received usual care, consisting of contact
with their general practitioner. After the 2-month evaluation, they were
able to choose one of the two therapeutic programs.

2.9. Outcome measures

Given that ADA is a reactional disorder that raises diagnostic pro-
blems, the symptoms are not precisely described as in anxiety disorders
(for example, as in generalized anxiety disorder). The approach used for
assessment of ADA must therefore be multidimensional (measurement
of several dimensions of stress and anxiety).

The primary outcome measure for the current study was the State-
Trait Anxiety Inventory-Trait (STAI-T) (Spielberger, 1983). This is a 20-
item questionnaire with 4 levels of ratings (from 1 = not at all to
4 = much; total score of 20 to 80) that captures how the subjects
generally feel (9 reverse-scored items). The higher the score is, the
higher the level of anxiety.

The following instruments served as secondary outcome measures.
The Hospital Anxiety Depression Scale (HADS) (Zigmond and Snaith,
1983) is a questionnaire that assesses anxiety and depressive disorders
using 14 items rated on a 0-to-3 scale, with 7 questions related to an-
xiety (total A) and 7 questions related to depressive symptoms (total D).
A score between 8 and 10 on each of the subscales is considered to
indicate a risk (possible or probable) of anxiety or depressive disorders.

The Penn State Worry Questionnaire (PSWQ) (Meyer et al., 1990) is
a self-assessment questionnaire consisting of 16 items measuring the
general tendency to worry, with answers based on a 5-point Likert scale
ranging from 1 = not at all characteristic to 5 = extremely char-
acteristic (scores range from 16 to 80). The higher the score is, the
higher the level of worry.

The Perceived Stress Scale (PSS) (Cohen et al., 1983) comes from
the stress transactional model and contains 14 items. The total score
ranges from O to 56, and a higher score represents a higher stress level.
Two dimensions emerge from this scale: perceived threat and perceived
personal effectiveness.

A visual analog scale is often used to measure the intensity of var-
ious symptoms, especially pain. The visual analog scale for stress (VAS-
stress) (Lesage et al., 2012) was used for the first time in 1996 for a
subjective assessment of stress. It comprises a horizontal segment whose
ends are defined as the limits of the parameter to be measured (from
0 = no stress to 100 = maximum stress).

The abbreviated Beck Depression Inventory (BDI) (Beck et al., 1961)
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120 Randomized

40 Allocated to face-to-face CBT 40 Allocated to blended CBT 40 Allocated to usual care
1 case report form lost 40 Received allocated 39 Received allocated
38 Received allocated intervention intervention
intervention 0 Did not receive allocated 1 Did not receive allocated
1 Did not receive allocated intervention intervention
intervention 1 Did not meeting inclusion 1 Did not meeting inclusion
0 Did not meeting inclusion criteria criteria
criteria

36 Complete the 2-mo follow-up
3 Lost of follow-up

37 Complete the 2-mo follow-up
3 Lost of follow-up

39 Complete the 2-mo follow-up
1 Lost of follow-up

31 Complete the 6-mo follow-up
5 Lost of follow-up

32 Complete the 6-mo follow-up
5 Lost of follow-up

34 Complete the 6-mo follow-up
5 Lost of follow-up
30 chose face-to-face CBT
4 chose blended CBT

39 Included in Primary efficacy
analysis
0 Excluded

40 Included in Primary efficacy
analysis
0 Excluded

40 Included in Primary efficacy
analysis
0 Excluded

38 Included in Secondary efficacy 39 Included in Secondary efficacy || 38 Included in Secondary efficacy
analysis analysis analysis
1 Excluded 1 Excluded 2 Excluded
- 1 did not received allocated - 1 did not meeting inclusion - 1 did not received allocated
intervention criteria intervention
- 1 did not meeting inclusion
criteria

Fig. 1. Study flow chart.

is a self-assessment questionnaire measuring the severity of depression
with 13 items rated from O to 3. The higher the score is, the higher the
level of depression.

The VAS for satisfaction (from 0 = not at all satisfied to 100 = very
satisfied) was used to measure the subjects' overall satisfaction with the
two therapeutic programs.

3. Statistical analysis

A total of 120 patients (40 per group) were required to have a

statistical power of 80% with a two-sided alpha level of 0.025 to show a
mean difference of 11.5 in the 2-month STAI change between each
experimental group and the WLC group. The sample size was calculated
by assuming a standard deviation of 14.6 in the 2-month STAI change
and considering 20% missing data (the study protocol paper provides
more details).

All statistical analyses were performed independently in the
Department of Biostatistics of the University Hospital of Lille by using
SAS 9.4 (SAS Institute Inc) software. Qualitative variables were ex-
pressed as frequencies and percentages. Quantitative variables were
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described either by the mean and standard deviation in case of a
Gaussian distribution or by the median and interquartile range if not.
The normality of the distributions was verified graphically and by the
Shapiro-Wilk test. The qualitative variables were described by the
numbers and percentages of each category. Patient characteristics at
baseline were described for each of the 3 arms. All analyses for the
primary and secondary objectives were performed on all randomized
patients in their original group of randomization according to intention-
to-treat (ITT) principles. All statistical tests between each experimental
group and control group were 2-sided at the 2.5% significance level; all
other statistical tests were 2-sided at the 5% significance level. No ad-
justment for multiple testing regarding the number of secondary out-
comes was applied, and thus, all secondary objectives are considered
exploratory.

Comparisons of 2-month changes from baseline in primary and
secondary outcomes between each experimental group and the control
group were performed using the constrained longitudinal data analysis
(cLDA) model proposed by Liang and Zeger. We choose to use the cLDA
model regarding the potential advantages of this model compared to
the conventional longitudinal analysis of covariance (ANCOVA) model
(Liu et al., 2009). In the cLDA, both the baseline and post-baseline
values are modeled as dependent variables using a linear mixed model
(an unstructured covariance pattern model), and the true baseline
means are constrained to be the same for the 3 groups. Hence, the cLDA
provides an adjustment for the baseline values in estimating the treat-
ment effect. The treatment effect (mean difference in 2-month changes
between groups) was estimated by the time-by-arm interaction.

Comparisons of 2- and 6-month changes from baseline in primary
and secondary outcomes between the two experimental groups were
also performed using cLDA models.

Finally, we assessed the change in scores (primary and secondary
outcomes) from 2-month to 6-month visits separately in each experi-
mental group by using a linear mixed model (an unstructured covar-
iance pattern model) including the 3 repeated measures (baseline, 2-
month, 6 month); post hoc comparisons between 2- and 6-month visits
were performed using linear contrast. The same methodology was used
to assess the change in scores between 2 months and 6 months in pa-
tients from the control group who chose face-to-face CBT at the 2-
month visit.

For primary and secondary efficacy analyses, missing outcome va-
lues were handled by multiple imputation procedures. Missing data
were imputed under the missing-at-random assumption using a re-
gression-switching approach (chained equation with m = 20 imputa-
tions) with a predictive mean matching method for continuous vari-
ables and logistic regression (binary, ordinal, or polynomial) for
qualitative variables (Buuren and Groothuis-Oudshoorn, 2011). The
imputation procedure was performed using the main baseline char-
acteristics, outcomes, and allocated group, and the estimates obtained
in the different imputed data sets were combined using Rubin's rules
(Rubin, 1989; Li et al., 1991). Sensitivity efficacy analyses were con-
ducted for the primary outcome by using all available STAI measure-
ments (complete case analysis) and by excluding patients with major
protocol deviations (per-protocol analysis).

4. Results
4.1. Baseline characteristics

A total of 120 patients were included from January 2016 to October
2018 and were randomly assigned to either face-to-face CBT, blended
CBT or a wait-list control (WLC) condition (Fig. 1). Of these patients,
one patient (allocated to face-to-face CBT) was excluded from the pri-
mary efficacy analysis due to the loss of the case report form. The
clinical and sociodemographic characteristics of the 119 patients in-
cluded in the primary efficacy analysis are presented in Table 1, overall
and according to the allocated arm. A total of 64.7% of the patients

Internet Interventions 21 (2020) 100329

were women, and the most common cause of ADA was stress at work
(76.5%). Managerial staff is the most represented socio-professional
category (31.1%). There were no major differences between the 3
groups at baseline. We can note a small imbalance in socio-professional
categories, with a less active population in the WLC arm.

4.2. Effectiveness of the two therapeutic programs after 2 months of
treatment on the primary outcome measure (primary objective)

As presented in Table 2, the State-Trait Anxiety Inventory score
improved significantly in the two therapeutic groups after two months
of treatment compared to in the control group, with a mean absolute
change of —11.7 (95% CI, —16.0 to —7.4) in the CBT group, —15.8
(95% CI, —19.1 to —12.6) in the blended CBT group and —0.5 (95%
CI, —2.9 to 1.9) in the WLC group. The effect size (mean between-
group difference in change using the WLC group as the control) asso-
ciated with face-to-face CBT was —11.0 (95% CI, —15.5 to —6.5;
p < 0.001), and the effect size associated with blended CBT was
—14.1 (95% CI, —18.6 to —9.7; p < 0.001). The same results were
obtained in per-protocol analyses and in complete case analyses (see
Supp Table 2).

4.3. Effectiveness of the two therapeutic programs after 2 months of
treatment on the secondary outcome measures (secondary objective 1)

As presented in Table 2, a significant improvement in all the other
self-report scales in favor of two intervention arms (face-to-face CBT
and blended CBT) compared to the control arm was also found, except
for the effect of face-to-face CBT on the HADS depression subscale.
Indeed, subjects in the face-to-face CBT group did not significantly
improve their scores at 2 months on this subscale (mean absolute
change of —0.7 (95% CI, —1.9 to 0.5)) compared to subjects in the
control group (mean absolute change, 0.3 (95% CI, — 0.6 to 1.2); mean
between-group difference, —0.8 (95% CI, —2.1 to 0.5), p = 0.41).

4.4. Comparisons between the two therapeutic groups of the outcome
measures after two months of treatment and 6 months after the end of the
treatment (secondary objective 2)

As presented in Table 3, no significant difference was found be-
tween the two therapeutic groups on the State-Trait Anxiety Inventory
after 2 months of treatment (mean between-group difference, —3.2
(95% CI, —7.8t0 1.3), p = 0.16) and at 6 months posttreatment (mean
between-group difference, — 4.6 (95% CI, —10.3to 1.1), p = 0.12). No
significant difference was found between the face-to-face CBT and
blended CBT groups on the HADS anxiety subscale score after 2 months
of treatment (mean between-group difference, —1.1 (95% CI, —2.3 to
0.1), p = 0.076); however, there was a significant difference between
the two groups at 6 months posttreatment. Indeed, the mean absolute
change between baseline and 6 months following the treatment was
—6.2 (95% CI, —7.2 to —5.3) in the blended CBT group (falling below
the risk threshold for developing an anxiety or depressive disorder
(< 8)), while the mean absolute change between baseline and 6 months
following the treatment was —3.6 (95% CI, —4.6 to —2.6) in the face-
to-face CBT group (mean between-group difference, —2.2 (95% CI,
—3.8to —0.7), p = 0.004). A significant difference between the two
therapeutic groups was found in the change from baseline on the HADS
depression subscale score after 2 months of treatment (mean between-
group difference, —2.1 (95% CI, —3.4 to —0.7), p = 0.003). This
significant difference remained at 6 months posttreatment (mean be-
tween-group difference, —1.8 (95% CI, —3.2 to 0.4), p = 0.014). No
significant difference was found between the face-to-face CBT and
blended CBT groups on the Perceived Stress Scale, neither after
2 months of treatment (p = 0.36) nor at 6 months following the
treatment (p = 0.76). No significant difference was found between the
face-to-face CBT and blended CBT groups on the Penn State Worry
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Table 1
Clinical and sociodemographic characteristics.
Variables Overall Face-to-face CBT Blended CBT WLC
N = 119 N = 39 N = 40 N = 40

Men, n(%) 42 (35.3) 14 (35.9) 14 (35.0) 14 (35.0)

Age, year, mean * SD 379 = 10.2 37.3 = 93 374 = 11.6 39.1 = 9.7

Socio-professional category, n (%)
Farmers 1(0.9) 1(2.6) 0 (0.0) 0 (0.0)
Craftsmen 4 (3.5) 2(5.1) 1(2.7) 1(2.6)
Managerial staff 41 (36.0) 12 (30.8) 13 (35.1) 16 (42.1)
Intermediate professions 15 (13.1) 7 (17.9) 5 (13.5) 3(7.9)
Employees 37 (32.4) 12 (30.8) 9 (24.3) 16 (42.1)
Workers 15 (13.2) 5(12.8) 8 (21.6) 2(5.3)
Other 1 (0.9) 0 (0.0) 127 0 (0.0)

Active population, n(%) 96 (82.8) 36 (92.3) 31 (81.6) 29 (74.4)

Cause of ADA
Work 91 (76.5) 30 (76.9) 29 (72.5) 32 (80.0)
Family 23 (19.3) 11 (28.2) 7 (17.5) 5 (12.5)
Health 19 (16.0) 8 (20.5) 7 (17.5) 4 (10.0)
Sentimental life 18 (15.1) 5(12.8) 8 (20.0) 5(12.5)
Finances 8(6.7) 2(5.1) 3(7.5) 3(7.5
Friends 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Legal issues 21.7) 1(2.6) 0 (0.0) 1(2.5)
Transport network 21.7) 1(2.6) 1(2.5) 0 (0.0)
Maintenance 5(4.2) 0 (0.0) 3(7.5) 2 (5.0)
Hobbies 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Other causes 19 (16.0) 7 (17.9) 6 (15.0) 6 (15.0)

Questionnaire, the Beck Depression Inventory and the visual analog
scale for stress at 2 months and 6 months after treatment.

4.5. Evolution of the outcome measures between 2 and 6 months
posttreatment for the two therapeutic groups separately (secondary objective
3)

As presented in Table 4, no significant difference in the scores be-
tween 2 and 6 months following the treatment was found on all self-
report scales, except for the Perceived Stress Scale in each therapeutic
group (mean absolute change of 7.5 (95% CI, 3.5 to 11.6) in the face-to-
face CBT group and mean absolute change of 8.7 (95% CI, 5.6 to 11.7)
in the blended CBT group) and for the Beck Depression Inventory in the
blended CBT group only (the latter continued to show improvements in
its score at the 6-month visit compared to the 2-month visit, decreasing
from 6.1 to 3.7). For this group, the BDI score ranges from the category
“mild depression” at the 2-month follow-up to “absence of depression”
at the 6-month follow-up.

4.6. Comparison of global satisfaction between the two experimental groups
(secondary objective 4)

Regarding global satisfaction, no significant difference was found
between the face-to-face CBT and blended CBT groups after either two
months of treatment (76.6 * 18.3 vs 77.5 = 14.7; p = 0.81) or
6 months following the treatment (73.1 * 20.8 vs 78.8 + 13.6;
p = 0.21).

4.7. Additional analysis for the subjects of the control group having chosen
face-to-face cognitive behavioral therapy

Among the subjects of the control group, 30/39 chose to receive
face-to-face CBT. After the treatment, the subjects of the control group
significantly improved their scores on all self-report scales except for
the Perceived Stress Scale. Indeed, the PSS score remained the same at
6 months compared to the PSS score at 2 months (p = 0.33) (Supp
Table 3).

5. Discussion

This study confirms that a CBT intervention is clearly effective for
treating ADA and supports the efficacy of an internet intervention.
Face-to-face CBT and blended CBT are both effective in reducing an-
xiety, depression, worry and perceived stress after two months of
treatment in patients with a strict diagnosis of ADA according to the
DSM-5. These improvements are maintained at the 6-month follow-up
on most scales. Surprisingly, blended CBT showed significantly greater
reductions in the HADS depression subscale scores at 2 months and
6 months and in the HADS anxiety subscale scores at 6 months com-
pared to face-to-face CBT on these secondary outcome measures.

These findings suggest that the superiority of blended CBT may be
interpreted with caution. Indeed, we considered patients with adjust-
ment disorder with anxiety, and we excluded patients with adjustment
disorder with depressive mood and with mixed anxiety and depressive
mood. Changes in HADS depression subscale scores in the normal range
(< 7) are less studied in depressive patients under treatment and are
more difficult to interpret.

However, the BDI scores continued to improve at 6 months com-
pared to 2 months for the blended CBT group only, while for the face-
to-face CBT group, the BDI scores remained stable and may indicate an
improvement in mood.

Regarding anxiety, although the results of STAI are not significant,
there is a greater decrease at 2 months and 6 months, suggesting su-
periority in the blended group.

The superiority of these results regarding the blended CBT com-
pared to the face-to-face CBT could be explained by the unlimited ac-
cess to the sessions on the platform during the study. Indeed, patients
could return on each session as many times as they wanted by logging
into the online platform from their home. Moreover, given that patients
in the blended CBT group were able to use the platform for their home
training, they could use it at the end of the treatment between the 2-
month visit and the 6-month visit, thus further improving their anxiety
and depression scores. This ability to perform each session without
pressure and to practice the exercises in the order and timing that they
preferred could have positively impacted their mood and decreased
their anxiety more profoundly than their ability to perform each face-
to-face CBT session only once.

An unexpected result is a significant increase in the Perceived Stress
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Table 3

Comparisons of change scores from baseline between face-to-face CBT group and blended CBT group.

Internet Interventions 21 (2020) 100329

Variables Face-to-face CBT Blended CBT Difference in change from baseline, adjusted for baseline value
Mean (95%CI) Mean (95%CI) Mean (95%CI) p-value

STAI

Baseline 55.2 (52.1 to 58.2) 57.9 (55.3 to 60.4)

2 months 43.5 (39.4 to 47.7) 42.0 (38.5 to 45.5)

6 months 43.5 (38.7 to 48.3) 39.8 (36.2 to 43.3)

Change (2 months - baseline) —-11.7 (-16.0 to —7.4) —15.8 (—19.1 to —12.6) —3.2(-7.81t01.3) 0.16

Change (6 months — baseline) —-11.7 (-16.2 to —7.1) —18.1 (—21.7 to —14.4) —4.6 (—10.3to 1.1) 0.12

HAD anxiety

Baseline 13.3 (12.5 to 14.2) 14.1 (13.2 to 14.9)

2 months 9.1 (8.0 to 10.2) 8.6 (7.7 to 9.5)

6 months 9.7 (8.3to 11.1) 7.8 (6.9 to 8.8)

Change (2 months — baseline) —4.1(-51to —3.1) —5.4(—6.4to —4.4) —-11(-231t00.1) 0.076

Change (6 months — baseline) —3.6 (—4.6to —2.6) —-6.2(—7.2to —5.3) —2.2(—3.8to0 —0.7) 0.004

HAD depression

Baseline 5.9 (5.1 to 6.7) 6.3 (5.5 to 7.0)

2 months 5.2 (3.9 t0 6.5) 3.4 (2.5 to 4.3)

6 months 4.9 (3.51t06.2) 3.3(2.3t04.3)

Change (2 months — baseline) —-0.7(-1.9t0 0.5) —29(-3.7to —2.1) —21(-3.4to —0.7) 0.003

Change (6 months — baseline) -1.1(-2.4t00.2) —-3.0(—39to0 —2.1) —1.8(—3.2t00.4) 0.014

Score PSS

Baseline 47.7 (45.7 to 49.7) 47.9 (45.5 to 50.2)

2 months 39.4 (36.5 to 42.4) 38.2 (35.9 to 40.4)

6 months 46.7 (44.9 to 48.5) 47.0 (45.6 to 48.4)

Change (2 months — baseline) —8.3(—11.0 to —5.5) -9.7 (=122 t0 —7.2) —1.4(—4.5t01.6) 0.36

Change (6 months — baseline) —1.0(—3.8t01.8) —0.9(—3.4t01.7) 0.3(—1.9to 2.6) 0.76

Score PSWQ

Baseline 47.4 (45.5 to 49.4) 48.4 (46.8 to 50.0)

2 months 43.4 (41.1 to 45.7) 42.3 (40.5 to 44.0)

6 months 43.4 (40.9 to 45.9) 41.4 (39.3 to 43.5)

Change (2 months — baseline) —4.0(—6.2t0 —1.9) —-6.1(—-79to —4.4) —1.7 (=4.3 t0 0.9) 0.19

Change (6 months — baseline) —4.0(—6.2to —1.8) —7.0(—8.9to —5.2) —2.4 (—5.5t00.6) 0.11

Score BDI

Baseline 8.9 (7.3t010.4) 9.4 (7.6 to 11.1)

2 months 6.1 (4.5t0 7.6) 6.1 (4.6 to 7.6)

6 months 5.5 (3.6 t0 7.3) 3.9 (2.9 to 4.9)

Change (2 months — baseline) —2.8(—4.5t0 —1.2) —3.2(—4.5t0 —2.0) —0.3(-2.0t01.4) 0.74

Change (6 months — baseline) —3.4(—5.3to —1.5) —5.4(—6.6to —4.2) —-1.7 (—3.6 t0 0.2) 0.078

VAS-stress

Baseline 73.8 (69.0 to 78.6) 75.1 (71.4 to 78.8)

2 months 38.5 (30.6 to 46.5) 34.9 (28.9 to 40.8)

6 months 39.1 (30.4 to 47.7) 32.2 (25.4 to 39.1)

Change (2 months — baseline) —35.2(—-43.1to —27.4) —40.3 (—46.7 to —33.8) —4.8(-13.41t03.7) 0.27

Change (6 months — baseline) —34.8 (—43.5t0 —26.1) —42.9 (—49.4 to —36.4) —7.1(—18.0 to 3.8) 0.20

Note. 95%CI: 95% Confidence Interval. Values are reported after handling missing values by multiple imputations. STAIL State Trait Anxiety Inventory; Anxiety HAD:
Hospital Anxiety Depression scale - Anxiety subscale; Depression HAD: Hospital Anxiety Depression scale — Depression subscale; PSS: Perceived Stress Scale; PSWQ:
Pen State Worry Questionnaire; BDI: Beck Depression Inventory; VAS-stress: Visual Analog Scale — stress.

Scale at the 6-month visit compared to the 2-month visit for the two
experimental groups. In internet-based cognitive behavioral stress
management programs, the PSS is the main criterion that improves
after intervention and is maintained at follow-up (Heber et al., 2017).
Increasing PSS scores in patients with ADA could be explained by the
fact that stressors may persist or be reactivated even if patients continue
to manage pathological anxiety. It seems important to evaluate stressful
events in patients even if they no longer respond to the diagnosis of
ADA. This explanation remains unclear, but the hypothesis that stress
and anxiety are not always exactly correlated is possible.

This study is important because it provides new data in an area with
a lack of clinical trials. This study suggests that in the psychological
treatment of ADA, blended CBT may be equivalent or even slightly
more effective than classical face-to-face intervention, which is the first-
line recommendation. This finding is an important contribution because
very few studies have compared a guided internet intervention with the
same face-to-face intervention (Andersson et al., 2014).

It is also an interesting result because this blended CBT offered the

advantage of reducing the amount of time spent on each patient by
health professionals by 6 times compared to face-to-face CBT and could
therefore be a more cost-effective solution. In France, access to CBT in
psychiatry services is limited because healthcare professionals lack time
for psychotherapy. A blended intervention that combines an online
approach with a limited amount of time spent with a healthcare pro-
fessional may be of great interest to improve access to CBT. Blended
interventions may offer advantages for psychiatric patients with ADA
who need human contact instead of traditional guidance by phone call
or by email exchange. It may be in these situations that iCBT inter-
ventions are ideal, as they are equivalent to or more effective than face-
to-face CBT, as well as more cost-effective.

Given the current context linked to the COVID-19 health crisis, the
frequency of patients suffering from ADA will increase in the coming
months and years. Psychiatry teams will be overwhelmed, which will
lead to patients waiting longer for access to effective management of
stress and anxiety. Blended CBT for ADA could provide more patients
and caregivers with access to effective stress, anxiety and depression
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Table 4

Internet Interventions 21 (2020) 100329

Change score between 2 and 6 months in the face-to-face CBT group and the blended CBT group separately.

Variables Face-to-face CBT Blended CBT
N Mean (95%CI) p-value N Mean (95%CI) p-value
STAI
2 months 36 43.3 (38.9 to 47.6) 37 42.0 (38.3 to 45.7)
6 months 31 44.2 (38.9 to 49.5) 32 39.5 (36.0 to 42.9)
Change (6-2 months) 31 2.4 (-211t07.0) 0.28 32 —1.9 (—-5.5t01.8) 0.30
HAD anxiety
2 months 36 9.2 (8.0 to 10.4) 36 8.4 (7.6 t0 9.2)
6 months 31 9.7 (8.0 to 11.3) 32 7.7 (6.7 to 8.6)
Change (6-2 months) 31 0.9 (—0.4 to 2.3) 0.17 32 —0.6 (—1.5t0 0.3) 0.17
HAD depression
2 months 36 5.3 (3.8106.7) 36 3.4(2.41t04.3)
6 months 31 4.8 (3.3 t0 6.2) 32 3.1(2.1t04.1)
Change (6-2 months) 31 —0.1(-1.6t01.3) 0.86 32 —0.2 (1.0 to 0.7) 0.69
Score PSS
2 months 36 39.6 (36.5 to 42.8) 37 37.8 (35.5 to 40.2)
6 months 31 46.9 (44.9 to 48.8) 32 46.9 (45.6 to 48.2)
Change (6-2 months) 31 7.5 (3.5 to 11.6) < 0.001 32 8.7 (5.6 to 11.7) < 0.001
Score QIPS
2 months 36 43.4 (41.0 to 45.7) 37 42.1 (40.2 to 44.0)
6 months 31 43.1 (40.4 to 45.8) 32 40.6 (38.4 to 42.9)
Change (6-2 months) 31 0.1 (—2.4to2.5) 0.97 32 —1.4 (—3.7 t0 0.9) 0.23
Score BDI
2 months 36 6.2 (4.5107.9) 37 6.1 (451t07.6)
6 months 31 5.6 (3.6 to 7.6) 32 3.7 (2.7 t0 4.7)
Change (6-2 months) 31 0.1 (-1.6t01.7) 0.95 32 —-2.3(-3.7to —0.9) 0.002
VAS-stress
2 months 36 38.6 (30.4 to 46.9) 37 33.9 (27.8 to 40.0)
6 months 31 40.2 (31.3 to 49.1) 32 31.5 (24.0 to 39.0)
Change (6-2 months) 31 3.2(—6.0to 12.3) 0.48 32 —2.4(-10.1 to 5.4) 0.54

Note. 95%CI: 95% Confidence Interval. STAI: State Trait Anxiety Inventory; Anxiety HAD: Hospital Anxiety Depression scale - Anxiety subscale; Depression HAD:
Hospital Anxiety Depression scale — Depression subscale; PSS: Perceived Stress Scale; PSWQ: Pen State Worry Questionnaire; BDI: Beck Depression Inventory; VAS-

stress: Visual Analog Scale — stress.

management.

A limitation of this study is the absence of a measure of adherence
regarding home training between sessions and between the 2-month
and 6-month visits. It would have been interesting to measure, for ex-
ample, the number of exercise sessions performed, the time spent
practicing daily exercises, the number of times participants logged on to
the platform and the length of time they spent connected to the plat-
form.

Moreover, even if we found no significant differences between the
two experimental groups on global satisfaction, on a single VAS scale, it
is difficult to interpret the meaning of global satisfaction, as satisfaction
with a treatment may be comprised of several components (e.g., con-
tent delivered, format delivered, therapist relationship, frequency of
visits).

Another limitation of this study is the lack of an MINI during
posttreatment evaluations. Although anxiety and perceived stress im-
proved at the end of the study, suggesting that patients no longer re-
sponded to the diagnosis of ADA, a MINI at 2-month and 6-month
evaluations posttreatment may confirm that patients no longer re-
sponded to the diagnostic criteria according to the DSM-5. The identi-
fication of stressors at posttreatment is important to analyze increasing
Perceived Stress Scores from 2 months to 6 months of evaluation.

Further studies are needed to replicate these findings in ambulatory
psychiatric patients with ADA. Moreover, further work should be per-
formed on the cost-effectiveness of face-to-face CBT versus blended CBT
for ADA. Finally, a superiority study between face-to-face CBT and
blended CBT for ADA could be conducted.

In the blended CBT intervention described in this study, patients
had to move to ambulatory services to complete their sessions, which
did not allow them to benefit from the main advantage of a guided

internet-based intervention by telephone or e-mail. To improve this
issue, human contact time could be provided by teleconsultation.
Indeed, a randomized controlled trial has shown similar efficacy be-
tween CBT delivered in person or by videoconference in reducing
symptoms of anxiety, stress and depression (Stubbings et al., 2013).
Teleconsultation could then be an innovative internet solution that may
enable patients to benefit from a blended intervention but in an entirely
remote manner.

Future studies could also compare the effectiveness of blended CBT
versus traditional guided iCBT and could evaluate whether blended
CBT is a way to eliminate the negative effects sometimes found in un-
guided iCBT and traditional guided iCBT, such as nonresponse, dete-
rioration, technical difficulties, implementation problems, negative
emotional states or other adverse and unwanted events (Gullickson
et al., 2019).

Finally, blended CBT may be evaluated in other psychiatric and
stress-related pathologies.

6. Conclusions

The current study suggests that an internet-based CBT with human
guidance by a healthcare professional (blended CBT) and the same
program delivered face-to-face by a CBT therapist are both effective for
patients with ADA in a psychiatric setting. Moreover, blended CBT
seems to be at least as effective as the same face-to-face CBT program
for patients with ADA in a psychiatric setting. Blended CBT may be a
cost-effective alternative to face-to-face CBT for patients with a diag-
nosis of ADA and other pathologies. Finally, blended CBT could show
significantly greater reductions in some psychological symptoms than
other intervention formats, such as face-to-face CBT or traditional
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guided iCBT, for patients with a diagnosis of ADA and other patholo-
gies.

Further work is needed to draw conclusions regarding these hy-
potheses.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.invent.2020.100329.
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