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Background: Adjustment Disorder (AjD) is one of the most frequently
diagnosed mental disorders worldwide. However, there is still no treatment
of choice for this problem. One of the first treatment programs specifically
designed for AjD is the one presented in this study, a CBT protocol that uses
Virtual Reality (VR) to improve patients’ adherence. Another key aspect to
improve treatment outcomes is the use of between-sessions homework.
However, little is known about how to increase patient engagement with
these tasks. The use of Information and Communication Technologies (ICTs)
can help patients to see homework as less demanding and provides greater
flexibility. A previous study tested the feasibility of TEO (Online Emotional
Therapy), a program to implement online homework during treatment. The
aim of this study is to present session-to-session efficacy data from the
homework assignment component and the patients’ preferences and
opinions about this component in both formats (Traditional vs. TEO).

Methods: A two-arm pilot randomised clinical trial (RCT) was conducted with
57 patients with AjD. The two groups received the same CBT intervention with
VR support, but one group completed homework in the traditional way and the
other using TEO. Mood, self-efficacy and positive and negative emotions were
measured to test the effect of the homework component in each treatment
session. Preferences about the homework format were also assessed before
and after treatment.

Results: Both types of administration produced significant improvements in
mood, self-efficacy and emotional variables after completion of the homework
component and before and after each homework session. Effect sizes ranged
from small to large, with no differences between groups. Regarding the
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acceptability of the program, most participants preferred the TEO condition
both before starting the treatment and after completing the homework
assignment. Overall, participants were satisfied with all homework sessions
and found them useful. Again, no significant differences were found between
groups.

Conclusion: This is the first time that the effect of an online homework program
during AJD treatment has been tested. It is proposed that this way of
implementing homework could be as effective as the traditional format, but

would be preferred by patients.

Clinical Trial Registration: clinicaltrials.gov, identifier NCT02452411

KEYWORDS

adjustment disorder, between-session homework, internet-based therapy, CBT, virtual
reality, efficacy, acceptability

1 Introduction

Adjustment disorder (AjD) is considered one of the most
frequently diagnosed mental disorders worldwide (Reed et al,
2011). Prevalence rates vary considerably and range from 1 to 2%
in the general population (Maercker et al., 2012; Zelviene and
Kazlauskas, 2018) to 19% in high-risk or clinical samples
(O’Donnell et al., 2016).

The inclusion of this diagnostic category in the latest
version of the International Classification of Diseases
(ICD-11) of the World Health Organization (World Health
Organization, 2018) involves a considerable advance in its
conceptualization as a mental disorder. AjD is included
within disorders specifically related to stress, constituting
for the first time a full syndrome with its own list of
diagnostic criteria. However, it is necessary to point out
that the ICD-11 was not yet available when this research
was carried out, so we used the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV-TR) (American
Psychiatric Association [APA], 2000) and ICD-10 (World
Health Organization, 1992). The literature has not reported
significant differences using one manual or another
(Maercker et al., 2012; Perkonigg et al., 2018).

According to the WHO, the AjD diagnosis requires the
identifiable
symptoms of worry related to the stressor, and a failure to

presence of one or more stressful ~ events,
adapt to it that causes significant interference. In addition,
criteria for any other mental disorder must not be met and
usually symptoms do not last more than 6 months after the
stressor and its consequences have disappeared.

Previous research suggest that AjD can cause a high
impairment in patients by increasing the risk of suicide
ideation and behaviors and the likelihood of developing more
serious psychiatric disorders (Casey et al., 2015; O’Donnell et al.,
2016). Despite the clinical relevance of this disorder, few studies
have focused on developing specific psychological interventions
(Kazlauskas et al., 2017; Bachem & Casey, 2018; O’'Donnell et al.,
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2018). Therefore, there is currently no gold standard treatment
approach for AjD.

One of the first intervention protocols developed specifically
for AjD is the one of Botella et al. (2008). It is a Cognitive
Behavioral Therapy (CBT) that seeks to promote an adaptative
change in the meaning of the stressor, enabling patients to learn
from what has happened.

This program has shown to be effective (Banios et al., 2011)
applied in a traditional face-to-face format and supported by a
flexible Virtual Reality (VR) system called EMMA’s World
(Banos et al., 2009; Quero et al., 2019a). Indeed, incorporating
VR into treatment increased patient’s motivation and adherence
(Guillén et al., 2018) by making the intervention less aversive
(Freeman et al., 2017).

Another way to increase adherence and reduce dropouts
during treatment is using homework (Benbow and Anderson,
2019). Performing tasks between sessions is an opportunity for
patients to practice autonomously what they have learned in
therapy and to generalize it to their daily lives. Previous studies
suggest that homework completion can lead to faster and
substantial changes in the symptoms of the disorder (Beck,
1979; Burns and Spangler, 2000; Kazantzis et al., 2000; Busch
et al., 2010; Conklin & Strunk, 2015; Haller & Watzke, 2020) and
therefore to a greater response to treatment (Neimeyer & Feixas,
1990; Bryant et al., 1999; Kazantzis et al., 2010; Stirman et al.,
2018; Callan et al., 2019). In addition, authors such as Conklin
and Strunk (2015) suggest that the effects of homework are often
relatively immediate, so a session-by-session analysis of
homework assignments could be useful to study changes in
treatment outcomes and draw conclusions about what content
or tasks might be related to patient improvement.

Nevertheless, very little is known about how to increase
patients’ engagement with these tasks. If we consider that
avoidance is a central symptom in AjD and in any stress-and-
trauma-related disorders, it is reasonable that patients perceive
the tasks related with the stressful event as too hard or
complicated (Stirman et al., 2018). Thus, new ways of
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managing homework between-sessions must be developed to
overcome these barriers. One of the proposals to increase
patients’ interest with homework refers to the assignments of
homework via the Internet. The use of Information and
Communication Technologies (ICTs) helps patients to see
activities as less demanding, provides greater flexibility to
patient and therapist and facilitates the adaptation of tasks to
each person. In addition, this type of format makes it possible to
provide immediate feedback to patients, which can increase their
motivation and engagement (Quero et al., 2019a).

So far, very few studies have used the Internet to homework
assignments. One example is the research by Reger et al. (2013),
who developed the cell-phone application “PE Coach” for
patients with post-traumatic stress disorder. This platform
includes, among other functions, the ability to record
treatment sessions, build live hierarchies, view activities
already completed, organize homework on a schedule, and
check patient adherence to homework.

Another example is the research by Callan et al. (2020) in
which a mobile-phone application called “CBT Mobile-Work”
was developed. In this case the objective was to create a platform
that allowed patients to practice CBT skills over the internet. The
results of the study showed preliminary feasibility and high
satisfaction of both patients and therapists. It is believed that
this application can increase patients’ adherence to perform tasks
at home.

Similarly, Michelle et al. (2014) developed an app called
“CBT Assistant” for homework assignments in patients with
social anxiety disorder (SAD). It helped patients to practice CBT
activities between sessions. The authors suggest that CBT
Assistant can improve treatment outcomes by increasing
patient’s adherence to homework.

Finally, we find the study by Strickland (2019) in which the
mobile application “Kip” was designed to be combined with
psychotherapy. This platform is not aimed at treating any specific
disorder, but is simply intended to complete homework between
sessions, as well as to monitor adherence to these tasks. Clinician
can observe patient data and discuss it in session. In short, the
study suggests that carrying out activities through this mobile
app can correlate with a more beneficial outcome in the
treatment.

To the authors’ knowledge, no study has proposed the
development of a web platform for homework assignment in
patients with AjD. In a previous study (Quero et al., 2011) this
research team presented the TEO program, an Online Emotional
Therapy to apply homework assignments during the treatment.
This was the first time that homework could be completely
managed over the internet. The feasibility of TEO (doability,
initial efficacy and acceptability) was tested in the pilot
Randomized Clinical Trial (RCT) conducted by Quero et al.
(2019b). However, so far we do not have session-by-session
efficacy data that would allow us to analyse which tasks might
be most related to changes in outcomes and we do not know
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which homework assignment format is preferred by patients.
These data could help to improve future approaches aimed at
increasing patients’ motivation and adherence to homework.
Therefore, the aim of this study is to present session-by-
session efficacy data on the homework assignment component
and patients’ preferences and opinions about this component in
both formats (Traditional vs. TEO).

2 Materials and methods
2.1 Design

A two-arm exploratory pilot Randomized Clinical Trial
(RCT) was conducted with three assessment time points (pre-
12-month
into

treatment,  post-treatment and follow-up).

Participants were randomized two  experimental
conditions: 1) the traditional homework group and 2) the
Online Emotional Therapy (TEO) system for homework
assignment group. Both groups received the same VR-
supported CBT treatment (Botella et al., 2008) but with one
difference: the format of homework administration (Traditional
vs. TEO).

This study was conducted according to the Consolidated
Standards of Reporting Trials statement (CONSORT, http://
www.consort-statement.org)  and  was  registered  at
clinicaltrials.gov (NCT02452411). It was approved by the

Ethics Committee of the Universitat Jaume I.

2.2 Participants

The recruitment, inclusion and exclusion criteria, and
detailed both
conditions have been described previously (Quero et al,

sample characteristics  for experimental
2019b) and are briefly presented here.

The study was conducted at the Emotional Disorders Clinic
in Universitat Jaume I (Castellén, Spain). Participants were
recruited through advertisements in different media (e-mails,
posters, radio and press) and through referrals made directly
from the clinic.

Potential participants were included in the study if they: 1)
were between 18 and 65 years of age, 2) met the diagnostic
criteria for AjD according to DSM-IV-TR and ICD-10 and 3)
had access to a computer with Internet connection. Exclusion
criteria were: 1) current dependence or abuse to alcohol or
other drugs, 2) psychosis or severe personality disorder 3)
applying the
treatment, 4) risk of suicide, 5) being receiving another

severe organic pathology that prevents

psychological treatment for the same problem and 6) the
presence of changes in medication during the time of the
study in case the patient is receiving pharmacological
treatment.
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TABLE 1 Sociodemographic variables of the two experimental groups and the total sample at pre-treatment.

Variable TRAD (n =
24)
Specific categories of AjD
AjD with depressed mood 2 (8%)
AjD with anxious mood 2 (8%)
Mixed AjD (depressed and anxiety mood) 20 (84%)
AjD with mixed disturbance of emotions and behavior
Age (years)
Mean (SD) 32.29
Range (10.87)
20-54
Gender, n (%)
Male 6 (25)
Female 18 (75)
Marital status, n (%)
Single 13 (54)
Married/With partner 8 (33)
Widowed/Divorced 3 (13)
Educational level, n (%)
Primary/Secondary 9 (38)
University studies 15 (62)

TEO (n = Total (n = Statistic p-value
22) 46)

X (3) = 2.844 0.416
4 (18%) 6 (13%)
3 (14%) 5 (11%)
14 (64%) 34 (74%)
1 (4%) 1.(2%)

F (1,44) = 2.935 0.094
27.45 29.98
(7.89) (9.77)
18-47 18-54

X (1) = 0.031 0.861
6 (27) 12 (26)
16 (73) 34 (74)

X (2) = 8013 0.018
20 (91) 33 (72)
2(9) 10 (22)
0 (0) 3(6)

X (1) =2113 0.146
4 (18) 13 (28)
18 (82) 33 (72)

Note. AjD, adjustment disorder; SD, standard deviation; TRAD, traditional condition; TEO, TEO condition.

The flow diagram with all the evaluation moments can be
consulted in Quero et al. (2019b). In this study, only data from
the pre-post homework component and throughout each
homework session are presented. The sample was at
convenience, so a total of 46 participants who had completed
the homework component were included in the analyses
(24 patients in the Traditional condition and 22 in the TEO
condition). See Table 1 for a completed description of

participants’ characteristics.

2.3 Measures

2.3.1 AjD diagnosis

The Diagnostic Interview for Adjustment Disorders
(Rachyla, 2022) based on the diagnostic criteria of the DSM-
IV-TR (APA, 2000), the ICD-10 (WHO, 1992) and the
Structured Clinical Interview for DSM-IV (SCID-CV; First
et al, 1996) were used for AjD diagnosis. This semi-
structured interview consists of two parts: 1) first, a list of
62 stressful events is presented and the patients have to
indicate whether they have experienced it, 2) secondly, a list
of 28 AjD symptoms is exposed and patients have to indicate the
presence and severity of each symptom using a scale from 0 (Not
at all) to 8 (Extremely severe). Additional items were also
included in order to make an adequate differential diagnosis
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with post-traumatic stress disorder and generalized anxiety
disorder, and to rule out that the symptoms were not caused
by a medical condition or substance use.

2.3.2 Homework assignment component
efficacy measures

A pre-post assessment instrument developed by our research
group was used to evaluate different clinical variables before and
after each homework session. Patients in the TEO condition
responded to this assessment online, while participants in the
traditional condition used paper and pencil.

First, before starting the homework session, mood was
assessed using a 7-point Likert scale with different faces
representing different degrees of sadness, with 0 being the
maximum level of sadness. Self-efficacy to cope with the
problem was also measured using a scale from 0 (“Not at all
capable”) to 10 (“Completely capable”). Once the homework
session was over, participants again answered an assessment with
the same variables (mood and self-efficacy) and also answered a
question about the extent to which they had perceived a change
in these variables. A Likert scale ranging from 1 (“Much worse/
much less capable”) to 7 (“Much better/much more capable”)
was used to assess this perceived change.

In addition, patients’ emotions were measured both before
and after the homework session. Specifically, the negative
emotions (sadness, anxiety and anger) and positive emotions
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(joy and relaxation) that the patient experienced in relation to the
stressful event were evaluated using a scale from 1 (“Not at all”)
to 7 (“Completely”).

2.3.3 Opinion about the homework assignment
component measures

A Homework Component Preference Questionnaire
developed by our research group was used to assess patients’
opinion of the homework format. This instrument was
the

therapist had provided patients with an explanation of the

administered before starting treatment and once
different formats of homework assignment (Traditional vs.
TEO). It included the following questions: Which homework
modality would you choose if you could? Which one do you
think might be more effective in helping you overcome the
problem? Which one do you think might be more aversive?
What type of modality would you recommend to a friend who
has the same problem as you? In the present study only the item
about the preference about the homework component will be
analyzed.

In order to analyze patients’ preferences regarding the
homework format after the end of treatment, a Homework
Component Choice Questionnaire developed by our research
group was used. Once the therapist reminded the patients of the
function and the different aspects of each homework
administration format, they were shown the format they had
not received during treatment (Traditional vs. TEO). Specifically,
patients in the Traditional group were shown the session 3 using
the TEO system and patients who had used the TEO system
during the intervention were shown the reading manual for the
same session. Once both groups knew both homework formats,
they were asked the following question, “If you could have chosen
between the two ways of doing homework, which one would you
have chosen?"

Finally, at the end of the homework session, the degree of
homework acceptance was measured, including satisfaction and
perceived usefulness of the session in both homework formats
(Traditional vs. TEO). For this purpose, patients were asked to
answer the following questions using a scale from 0 to 10: To
what extent did you like today’s activity? and To what extent do
you think today’s session was useful or beneficial to you?

2.4 Intervention

The CBT protocol by Botella et al. (2008) was adapted for this
study. The duration of the intervention was 6-8 sessions of
90 min that took place weekly. The aim of the treatment was:
1) to teach patients strategies to overcome and cope with the
stressful event and its consequences and 2) to promote their
coping skills and learning from the event. For a detailed
explanation of the treatment components see Quero et al.
(2019b).
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In addition to these components, this protocol also includes a
homework component to put into practice what was learned
during the therapy sessions. The content of the homework for
each session is described in Quero et al. (2019b).

In this study the homework was assigned using two different
formats (Traditional vs. TEQ). The Traditional condition
included the reading of summary manuals on the therapeutic
content, as well as the use of self-records, written exercises and
audio recordings of the sessions to practice the elaboration/
exposure from home. The TEO condition used a digital
support system to manage homework assignments between
treatment sessions. This open internet-based technology is
divided into two different platforms: the therapist’s and the
patient’s one.

The therapist platform allows administering the patients and
creating customized materials for them. For this purpose, the
program contains multimedia content that can be used to create
(e.g, text, audio, video).
Additionally, the TEO System allows to assess different
clinical variables both before and after each homework session

homework sessions images,

(e.g., mood state, self-efficacy or positive and negative emotions).
Furthermore, it includes reports of each patient’s activity (e.g.,
assessment, content, assigned sessions, completed sessions,
dates) that can download in order to monitor each patient.

The patient platform allows to receive the homework session
sent by the therapist. Once the homework has been assigned, the
patient answers a pre-session assessment and chooses a virtual
environment in which he/she would like to perform the
homework (a forest or a beach). This virtual environment also
appears at the end of each session so that the patient can use it as
a space for reflection on what was learned in the session. Finally,
the patient answers a post-session assessment. The task can be
repeated as many times as the user wishes.

For this study a homework session component was designed
using audios, videos, and images that were available in the TEO
system database. Specifically, the TEO system allows access to all
the material available in EMMA’s world (symbols, audios, and
images) so that patients could continue practicing the elaboration
of the event at home. More detailed information about the TEO
system can be found in Quero et al., 2011; Quero et al., 2019b.

2.5 Procedure

Participants who were interested in the study were screened
for eligibility and, after receiving information about the project,
signed the informed consent form. Additionally, two assessment
sessions were conducted to confirm the diagnosis of AjD and to
establish the therapeutic goals. Then, an independent researcher
was responsible for randomly assigning participants to one of the
conditions (Traditional vs. TEO). A computer-generated list
created by Random Allocation Sofware 1.0 was used for this
purpose. Once the participants had been assigned to each group,
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they received the same CBT protocol for AjD. The only difference
between the groups was the homework administration format. In
the traditional condition, the manualized protocol mentioned
above was followed and homework included different materials
(audios, readings, writing materials...). In contrast, in the TEO
condition participants completed the homework through the
online TEO system.

All seven therapists who took part in the study had a PhD ora
Master’s degree in Clinical Psychology. All were trained in the
use of VR and CBT techniques for the treatment of emotional
disorders. In addition, senior clinicians trained and supervised
PhDs weekly during the implementation of this treatment
protocol.

2.6 Data analysis

First, group differences in the demographic data at pre-
treatment were analyzed with chi-squared tests for categorical
variables and t-tests for independent samples for the age variable.
In addition,

assignment component were explored to rule out differences

clinical variables related to the homework
between the experimental conditions at pre-treatment using

t-test statistics. Second, in order to test the homework
components’ efficacy, a linear mixed model for each outcome
measure was implemented, with group (Traditional vs. TEO) as
between-group factor and time (session 1, session 2, session 3,
session 4, session 5, and session 6) and pre-post (before and after
each homework session) as within-group factors. When the
sphericity assumption was not met, the Greenhouse-Geisser
correction was applied on the F statistic. Participant’s’
perception of change was also analysed. Effect sizes (Cohen’s
d) were calculated for within- and between-group changes.
(1988) conventions, proportions of
of about 0.10 and 025 were

considered of medium and large magnitude, respectively.

Following Cohen’s
variance accounted for

Moreover, to specifically analyze the change in the scores on
each measure included in the study, the ANOVAs were followed
by Sidak’s corrected post-hoc tests. Third, chi-squared tests were
performed with the objective of examining the participants’
preferences and opinions about the way of applying the
homework assignment component, before and after
completing the treatment protocol. Furthermore, for the
measures included in the study (i.e., mood state, self-efficacy,
and positive and negative emotions) an ANCOVA was
performed to control for the possible differences between the
two experimental conditions in the age at pre-treatment. Finally,
satisfaction and usefulness variables were analyzed using mixed
ANOVAS with group (Traditional versus TEO) as between-
group factor and time (session 1, session 2, session 3, session
4, session 5, and session 6) as within-group factor. All statistical
analyses were performed using the statistical programme IBM

SPSS Statistics 25.0 and following the current SPIRIT (Chan
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et al,, 2013a; Chan et al., 2013b) and CONSORT (Moher et al.,
2010) guideline recommendations.

3 Results

3.1 Baseline data and participants’
characteristics

Table 1 shows participants’ sociodemographic data for each
group and for the total sample. First, results indicated that there
were no significant differences between the experimental groups
before treatment on any of the sociodemographic variables,
except marital status (X* (2) = 8,013; p = 0,018). Furthermore,
no significant differences were found between the two
experimental groups on any of the homework component
efficacy measures (self-efficacy, mood state, and positive and
negative emotions) before the treatment either. Table 2 shows the
means and standard deviations obtained for these clinical
variables in each experimental condition and in the total
sample at pre-treatment.

3.2 Differential effectiveness of homework
assignment components in two
experimental conditions (traditional vs.
TEO) throughout the therapy sessions

Table 3 shows the means and standard deviations for the
clinical variables in both experimental conditions from pre-to
post-homework time. The results for each of the homework
component efficacy measures are presented below.

3.2.1 Mood state and self-efficacy to overcome
the stressor

The mixed ANOVAs showed significant time effects for
mood state (F (3.5, 144.8) = 20.030, p < 0.001) and for self-
efficacy (F (3, 122.6) = 30.335, p < 0.001), with large effect sizes
(Eta®Partial = 0.33 for mood state and Eta?Partial = 0.42 for self-
efficacy). Both experimental groups improved on these variables
across the different sessions received. No statistically significant
interaction effect (time x group) was found (mood state: F (1,
41) = 0.06, p = 0.799; Eta*Partial = 0.00; self-efficacy: F (1, 41) =
0.65, p = 0.426; Eta’Partial = 0.02). Sidak’s post-hoc tests
indicated that, compared to the first homework session, a
significant change in mood state was produced from the third
homework session, whereas for self-efficacy to overcome the
stressful event, the improvement occurred from the fourth
homework session. Mean values obtained for these variables
before and after each homework session are shown in Figures
1, 2. Regarding the change in these variables from pre to post
homework session, as Figures 1, 2 show, participants in both
groups improve significantly after practicing each homework
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TABLE 2 Means and standard deviations obtained for mood, self-efficacy, and emotional variables in the two experimental conditions on the pre-

homework time in the first therapy session.

Variable

Mood state
Mean
(SD)

Self-efficacy
Mean
(SD)

Positive emotions
Mean
(SD)

Negative emotions
Mean

(SD)

Note. SD, standard deviation; TRAD, traditional condition; TEO, TEO condition.

TRAD (n = 24)

4.36
(1.05)

5.27
(1.64)

3.07
(1.26)

3.63
(1.45)

TEO (n = 22)

4.10
(1.14)

5.00
(2.61)

2.81
(1.17)

3.59
(1.18)

Total (n = 46)

422
(1.07)

5.11
(2.10)

2.95
(1.17)

3.70
(1.30)

0.486

0.193

0.706

0.292

p-value

0.629

0.847

0.484

0.771

TABLE 3 Means and standard deviations obtained for mood, self-efficacy, and emotional variables in the two experimental conditions from pre-to

post-homework time.

Condition Sessions

TRAD (n = 24) 1

TEO (n = 22) 1

Note. SD, standard deviation; TRAD, traditional condition; TEO, TEO condition.
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Time

Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre
Post
Pre

Post

Mood state;
mean (SD)

436 (1.05
459 (1.37
432 (1.17
4.82 (1.01
445 (0.80
527 (1.12
5.09 (0.97
536 (0.85
5.45 (0.67
559 (0.85
5.50 (0.86
5.86 (0.84
410 (1.14
4.38 (0.92
438 (1.07
4.52 (0.93
452 (121
4.81 (0.81
452 (129
5.19 (1.08
5.14 (0.66
5.57 (0.68
529 (1.01

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
5.57 (0.93)

Self-efficacy; mean

(SD)

527 (1.64)
5.82 (1.82)
541 (1.71)
6.14 (1.61)
6.18 (1.30)
6.82 (1.01)
6.91 (0.75)
7.32 (0.96)
741 (1.10)
7.73 (1.24)
7.91 (1.19)
8.23 (1.19)
5.00 (2.61)
5.24 (2.45)
5.76 (2.47)
6.24 (2.26)
576 (2.28)
638 (2.01)
6.86 (2.20)
7.29 (2.17)
7.67 (1.77)
8.10 (1.58)
8.00 (1.52)
8.19 (1.66)

07

Positive emotions;
mean (SD)

3.07 (1.26)
336 (1.44)
2.77 (1.05)
327 (1.35)
343 (1.14)
370 (1.38)
3.80 (1.09)
4.07 (1.14)
420 (0.92)
448 (0.92)
439 (1.08)
4.68 (1.20)
2.81 (1.17)
3.17 (1.15)
2.90 (1.08)
3.10 (1.04)
2.74 (1.28)
2.98 (1.17)
3.33 (1.46)
3.90 (1.54)
3.86 (1.16)
4.57 (0.86)
3.76 (1.16)
4.07 (1.27)

Negative emotions;

mean (SD)

3.63 (1.45)
325 (1.20)
373 (1.49)
324 (1.23)
2.95 (1.36)
278 (1.41)
2,68 (1.40)
235 (1.23)
229 (1.26)
2.05 (1.22)
2.02 (1.28)
1.84 (1.30)
359 (1.18)
329 (1.09)
3.17 (1.26)
2.94 (1.08)
2.98 (1.24)
279 (1.10)
2.75 (1.39)
235 (1.17)
213 (0.92)
1.79 (0.72)
240 (1.05)
2.05 (1.11)
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Mood means for both conditions assessed before and after each homework assignment session.* Significant change compared to the first

session.

session assigned by the therapist (mood state (F (1.41) = 25.64,
p < 0.001); self-efficacy (F (1.41) = 56,01, p < 0.001), with large
effect sizes (Eta®\Partial = 0.38 for mood state and Eta’Partial =
0.58 for self-efficacy). Finally, the interaction effect for time x pre-
post session did not reach statistical significance, and so no
specific homework session produced more change than the
others (mood state: F (5, 205) = 0.98, p = 0.431; Eta’Partial =
0.02; self-efficacy: F (5, 205) = 1.65, p = 0.148; Eta® Partial = 0.04).

In addition, to assessing the variables mood state and self-
efficacy before and after each homework session, it was also
considered important to analyze to what extent the participants
perceived the change experienced in these variables after
performing each session. The mixed ANOVAs showed
significant time effects for mood state (F (5,205) = 8.92, p <
0.001; FEta’Partial =
magnitude. That is, participants perceived that their mood

0.18) with an effect size of medium

state changed favorably after doing homework throughout the
different sessions. Sidak’s post-hoc tests indicated that the change
in mood state was statistically significant from session 3 onward.
Regarding the interaction effect, this was not significant, so both
experimental conditions managed to change participants’ mood
state (F (5, 205) = 0.40, p = 0.815; Eta’Partial = 0.01). Figure 3A
shows the progress of mood state change after performing each of
the homework sessions.
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Regarding the change experienced in the perceived self-
efficacy to face the problem after completing the assigned
homework, the mixed ANOVA showed significant time effects
(F (5, 205) = 1545, p < 0.001; Eta® Partial = 0.27). That is,
participants perceived that their self-efficacy to face the problem
changed favorably throughout the homework sessions. Sidak’s
post-hoc tests indicated that it was from session two that the
change was statistically significant. Thereafter, participants
continued to improve their scores, reaching statistical
significance also for the rest of the sessions. Figure 3B shows
the progress of self-efficacy change after performing each of the
homework sessions. Regarding the sessionxcondition interaction,
a non-statistically significant result was found (F (5, 205) = 0.27,

p = 0.926; Eta’Partial = 0.01).

3.2.2 Positive and negative emotions

In order to simplify the data presentation, means were
calculated for positive (relax and joy) and negative (sadness,
anger and anxiety) emotions, obtaining two final mean scores.
Previously, the different types of emotions were found to
correlate with each other in order to confirm the adequacy of
combining them.

ANOVA results showed a significant time effect for positive
(F (3.7, 152.7) = 16.91, p < 0.001) and negative emotions (F (3.4,
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Positive emotion for both conditions assessed before and after each homework assignment session. *Significant change compared to the first

session.

136.3) = 21.59, p < 0.001), with large effect sizes (Eta’Partial =
0.292 for positive emotions and 0.351 for negative emotions).
Sidak’s post-hoc tests indicated that the change in the emotions
was statistically significant, compared to the first session, from
the fourth homework session onwards for positive emotions, and
from the third homework session for negative emotions.
Participants in both conditions increased their positive
emotions and decreased their negative emotions once the
homework assignment component had been completed. Mean
values obtained for these variables before and after each
homework session are shown in Figures 4, 5. Again, no
interaction effect (time x group) was found (positive
emotions: F (1, 41) = 0.002, p = 0.968, Eta’Partial = 0;
negative emotions: F (1, 40) = 0.04, p = 0.849, Eta’Partial =
0.001). As for the change in these variables from pre to post
homework session, this effect was significant for both positive (F
(1, 41) = 19.32, p < 0.001) and negative emotions (F (1,40) =
34.71, p < 0.001), with large effect sizes (Eta*Partial = 0.320 for
positive emotions and 0.465 for negative emotions). Overall, an
increase in positive emotions and a decrease in negative emotions
occurred after each homework session (see Figures 4, 5). Finally,
the interaction effect for time x pre-post session did not reach
statistical significance for positive emotions, and so no specific
homework session produced more change in emotions than the
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others (F (4.2, 173.8) = 1.79, p = 0.129, Eta’Partial = 0.042).
However, with negative emotions a statistically significant result
was found for this interaction effect (F (3.1, 124.2) = 2.75, p =
0.044, Eta’Partial = 0.064), although with a small proportion of
variance explained.

3.2.3 Preferences and opinions about homework

assignment components (TEO vs. traditional)
Results the

experimental conditions in the preference about the way the

revealed significant differences between
homework session component is administered. Before starting
the treatment, and after receiving a brief explanation about each
condition, most participants (71%) preferred the TEO condition
(¢ = 4,874; p < 0.05).

Regarding the participants’ opinion once they completed the
homework assignment component, the majority (70.5%) again
revealed their preference for the TEO system for practicing the
homework assignment component, with significant differences
in choosing this type of homework (x* = 5,350; p = 0.021).
Furthermore, more than half of the participants in the traditional
condition (54.54%) reported that they would have preferred the
TEO condition.

Lastly, results showed a significant effect of session on

satisfaction (F (3.8, 156.8) = 21,01, p < 0.001) and usefulness
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(F (3.4,138) = 24.68 p < 0.001; Eta’Partial = 0.376), variables with
large effect sizes (Eta*Partial = 0.339 for satisfaction and 0.376 for
usefulness). Participants were satisfied with all the homework
sessions, and they considered them increasingly useful. No
significant  differences were found between  groups
(satisfaction: F (1, 41) = 3.31, p = 0.076, Eta’Partial = 0.075;
usefulness: F (1, 41) = 0.39, p = 0.537, Eta’Partial = 0.009)
Therefore, both ways of applying the homework assignments
were positively assessed (see Figures 6A,B).

4 Discussion

The aim of this study was to present session-by-session
efficacy data on the homework assignment component and
patients’ preferences and opinions about this component in
Traditional vs. TEO format. The findings suggest that: 1) both
treatment formats were associated with improvements in the
patients’ mood and self-efficacy and in their perception of
improvement, 2) both conditions were associated with a
decrease in negative affect and an increase in positive affect
and, 3) both obtained good levels of satisfaction and usefulness,
however, most participants preferred the TEO system
condition.

Homework assignments administered both traditionally
with  the TEO
improvements in AjD patients’ mood and self-efficacy. This

and system  produced  significant
is consistent with what has been observed in several meta-
analyses suggesting the existence of a relationship between
homework compliance and therapy outcomes (Kazantzis
et al., 2010; Mausbach et al., 2010). Thus, it is proposed that
treatments that include homework lead to greater treatment
effects than those that do not. Experimental studies such as
Stirman et al. (2018) or Callan et al. (2020) found this same
relationship between homework completion and greater
symptom change.

It was observed that the significant change in mood state
was produced from the third homework session, while for self-
efficacy to overcome the stressful event, the improvement
occurred from the fourth homework session. This could be
explained considering the content of the homework sessions.
Thus, in session three, the acceptance of the event and its
consequences was worked on in depth. Meanwhile, in
session four the content focused on improving coping and
developing the patients’ psychological strengths. Regarding
the specific contribution of every homework session none of
them produced more improvement than the others. As for the
participants’ perception of change, they perceived that their
mood state and self-efficacy improved after doing homework
across the different sessions. Specifically, change in mood state
was statistically significant from session 3 and change in self-
efficacy started from session 2. That is, patients began to
perceive an improvement in their sense of self-efficacy once
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they had been introduced to the exposure/elaboration
technique and had to perform the stressful event acceptance
task for the first time (session 2). On the other hand, the
significant perception of improvement in the mood took
place once the acceptance phase of the stressful event was
completed (session 3).

In addition, an increase in positive emotions and a decrease
in negative emotions occurred across treatment for both
conditions, being significant from session 4 onwards. This
change coincides with the homework session in which
patients practice coping with the event, psychoeducation of
emotions and a positive psychology exercise that aims to
develop psychological strengths. Again, no specific homework
session produced more change in emotions than the others.

Regarding the opinions and preferences of the participants,
most of them preferred the TEO condition both before starting
the treatment and after its completion. Even more than half of
the patients in the traditional condition stated that they would
have preferred the TEO format. There was no difference
between the Traditional vs. TEO condition in terms of
satisfaction. Participants were satisfiled with the treatment
sessions and rated them as useful. Furthermore, satisfaction
and perceived usefulness increased over the course of the
treatment. These results support the idea that complete
homework digitally is preferred by patients. This finding is
similar to that of Callan et al. (2020), in which the use of a
mobile application to manage homework obtained good
satisfaction results. One possible explanation is that the
participants in this study constituted a young sample (mean
age 29.98 years), so it is possible that this population is more
accustomed to the use of technologies in their daily lives and
this may have influenced their preferences when receiving
therapy. In addition, during the development of TEO, we
tried to adapt the content of the homework as much as
possible to facilitate navigation, use and interactivity and to
make the tasks enjoyable and easy to follow by using
multimedia content. Despite these results, it is worth
that  the
homework also was well-valued and therefore could be a

mentioning traditional format of assigning
suitable option for those patients who prefer not to use
technologies during the intervention. Some authors suggest
that the use of this type of technology could improve
adherence to homework by making it more attractive
(Michelle et al., 2014; Quero et al., 2019b). However, the
specific attrition rate for the homework component was not
analysed in this study. Future studies should test if a system like
TEO could reduce dropouts and increase adherence to
homework and to treatment.

It is worth mentioning that the present study has some
limitations. The first one refers to the small sample size,
which does not allow us to assure enough statistical power.
Secondly, most of the sample were females and had a

university education, which limits the generalization of the
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results. In addition, given that all participants agreed to
participate in research that offered a VR-supported CBT
treatment, it is possible that there was a prior preference for
formats using ICT's over the general population. Therefore, again,
the results cannot be necessarily generalised to other populations.
Lastly, it should be noted that the Diagnostic Interview for AjD
used in this study is still in process of validation.

In sum, both formats of homework assignment (Traditional
vs. TEO) produced improvements in the patients’ outcomes and
were positively assessed. However, the TEO system was preferred
by the majority of AjD patients. It is important to take this
finding into account given that these patients often perceive tasks
related to the stressful event as too aversive (Stirman et al., 2018).

It is suggested that making use of technologies such as the
Internet for homework assignment could increase patients’
motivation and facilitate symptoms change (Stirman et al,
2018). However, more research is needed to analyze the
usefulness of new ways of assigning homework and their
effects on patients’ engagement and adherence with both
homework and the whole treatment.
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