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More than 40% of the U.S. population have experienced mental health disorders
since the COVID-19 pandemic. 40% of this group received no treatment for their
mental illness. Barriers to treatment include stigma, prohibitive cost, and a belief
that treatment is inaccessible, particularly in isolated or rural communities. A
novel remote, EEG-enhanced VR psychotherapy system was assessed for its
presence and restorativeness, and therapeutic efficacy in improving mood with a
single session positive solution-focused session. Thirty adults experiencing
depressive symptoms were randomly assigned to either a single session
Positive Solutions Focused counseling treatment via Zoom videoconferencing,
or the EEG enabled VR psychotherapy system. Participants rated the environment
in the VR-EEG therapy as more restorative than Zoom counseling, t = 2.928, p <
.004, Cohen’s d = .259, and comparable to the Zoom session in presence. The
VR-EEG system performed comparably to Zoom online counseling in clients’
session ratings of depth and smoothness and client reactions, positivity, and
arousal. For a treatment to be considered empirically supported, and therefore
valid for use in psychotherapy, it must have equal or greater efficacy than a
standard treatment or format. VR-EEG, therefore, has promise as a positive,
solution-focused, brief therapy for isolated clients with depressive symptoms.
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Introduction

Since the COVID-19 pandemic, mental illnesses have affected more than 40% of the
population in the United States (SAMHSA, 2021). Rural, psychologically isolated, and
poorer communities receive mental health services at a lower rate than other populations
(Hartley, 2004; SAMHSA, 2021). Some major reasons for this disparity include lack of
resources in rural communities and increased physical distance for the nearest counseling
office, stigma and anxiety towards attending counseling sessions in person, and the inability
to afford counseling sessions (Möller-Leimkühler, 2002; Kelly et al., 2007; Cohn and Tsai,
2020; Gulliver et al., 2010);. With the COVID-19 pandemic making in person
psychotherapy sessions impossible, counselors turned to telepsychology to reach their
clients. Since 2020, 98% of mental healthcare professionals have used some form of
telepsychology in their practice. Giovanetti et al. (2022) found in their meta-analysis of
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online vs face-to-face therapy for depression that online therapy was
as efficacious as face-to-face treatment.

Remote technologies are effective alternatives to in person
therapy because they provide an accessible option for treatment
for those who live far from the nearest counseling center that meets
their needs (rural or geographically isolated), those who find the idea
of getting out of bed in the morning and meeting their counselors in
person impossible (psychologically isolated), and those concerned
with the stigma of attending in person counseling sessions
(Weightman, 2020). Current technologies for telepsychology
include online videoconferencing services and phone or text-
based therapy. For many, these technologies have provided a
valuable lifeline during the pandemic and a valuable alternative
to in person therapy independently of the pandemic (Sampaio et al.,
2021). For some, however, the shift to remote counseling has meant
therapists and clients have had to adjust to this new form of
treatment. In remote counseling where the face and body are not
clearly visible, it can become more difficult for counselors to
recognize nonverbal cues. In addition, the client’s environment
may not be suitable for therapeutic healing, and the face to face
nature of videoconferencing therapy can still cause toomuch anxiety
for clients (Simpson and Reid, 2014; Simpson et al., 2021).

For these isolated clients, new technologies could provide a
solution. A therapy system that uses virtual reality (VR)
technology and electroencephalography (EEG) could provide
the potential tools for counselors to address both factors. VR
can immerse users into the virtual environment and build
presence, or the feeling of truly being there in the space.
Fodor et al. (2018) confirmed the potential of VR based
psychotherapies in a meta-analysis on the use of VR in the
treatment of anxiety and depression. These therapies were
more effective than controls for anxiety depression, but not
for treatment attrition. They found too few studies of VR
therapy for depression for more detailed analyses of its
effectiveness compared to other treatments. Dellazizzo et al.
(2020) conducted a meta -meta-analysis of VR treatments for
psychiatric disorders and found that VR therapies were equal to
other evidence based treatments in successful outcomes of
therapy, but performed better than control groups. In
addition, VR has been most successfully used to treat anxiety
and phobias through VR exposure therapy (VRET), with
moderate effect sizes. VR therapy has also been used to foster
self-compassion and mitigate self-criticism (Falconer et al., 2014;
2016) and treat depression with positive psychotherapy (Hwang
et al., 2017) and cognitive behavioral therapy (Banos et al., 2002).
This technology has also been used to teach or enhance empathy
by simulating realistic interactions (Seinfeld et al., 2022. A
bibliometric analysis by Jingli et al. (2023) concluded that the
use of VR in treating anxiety and depression is burgeoning,
especially since the pandemic. In addition, they found that VR
was much more common in the treatment of anxiety than
depression. A wide variety of psychotherapies were used
across these studies, with cognitive behavior therapy most
common for depression. Although rare before 2020,
applications that combine VR and EEG monitoring have
increased in psychotherapy studies. Weber et al. (2021)
attribute this not only to the increased use of technology after
the pandemic, but also the ease of use of commercial VR and EEG

headsets, and recommended improvements to testing of quality
of signals. Kosonogov, V.V., Efimov, Rakhmankulova, and
Zyabreva (2023) found ten examples of combinations of VR
and EEG technology in therapies for the relief of stress;
however, the EEG monitoring was used as a measure of
reduction of stress rather than as a part of psychotherapy.
One of the few studies showing the efficacy of the use of EEG
in psychotherapy showed that EEG monitoring combined with
positive psychotherapy assisted the therapist in identifying
relaxed and mindfulness states (Hwang et al., 2017).

Common factors

In order to develop an effective psychotherapy for depression in
isolated clients while using an EEG-enabled VR system, it is
necessary to understand how each component of psychological
healing works. Effective healing consists of three components:
natural factors, specific factors or common (or contextual) factors
(Walmpold and Flückinger, 2023). Specific factors refer to the actual
treatment used to help the client with specific disorders, such as
cognitive behavioral theory for depression or exposure therapy for
phobias. Common factors are those factors which are the context of
all healing therapies. Although there are many conceptualizations of
common factors, the original common factors proposed by Frank
and Frank (1993) are a strong relationship with the healer, called the
therapeutic alliance; healing environment; a rationale or explanation
of the problem that makes sense to the client; and a “ritual,” a set of
specific procedures for healing. Interestingly, most studies of specific
factors and common factors find that specific factors account for less
of the variance in outcome than common factors (Wampold and
Imel, 2008). Of all the common factors, the relationship, or
therapeutic alliance, is repeatedly found to explain the largest
proportion of the variance in outcome. Therapeutic alliance is
defined as “a positive emotional bond between therapist and
client, and their mutual agreement on the goals and tasks of the
treatment” (Bordin, 1994, p.362). Alliance is important in predicting
the outcome of traditional face-to-face psychotherapy (Norcross,
2011). The therapeutic alliance is dependent upon the therapist
being able to read and respond to client emotions accurately.
Understanding client emotions is essential for counselors to build
an empathetic alliance with their clients, recognize moments when
clients are anxious when responding to something the counselor
said, and build a working relationship with their clients (Castonguay
et al., 1996). Monitoring electroencephalographic data (EEG) assists
the counselor in recognizing client’s emotions in real time (Li and
Lu, 2009; Bashivan et al., 2016; Peining et al., 2017). EEG may also
make it possible to solve one of the major problems of VR therapy,
the ability to observe client emotions. Adding EEG monitoring to
VR therapy essentially makes emotions visible, by allowing the
counselor to view the client’s level of arousal and the EEG bands
associated with relaxation, anxiety or excitement, creative flow, and
insight. In this way, EEG-enabled VR therapy has the potential to
enhance the therapeutic alliance, the most important
common factor.

The second common factor that must be addressed by this
therapy system is a special healing setting (Frank and Frank, 1993.)
Although neglected and deemed less important as a contextual
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variable in healing by psychotherapy researchers (Pressley and
Heesacker, 2001), scholars in healthcare, design, and
environmental science took up the study of the physical
environment’s impact on health and wellbeing with enthusiasm.
Gesler (2003) proposed that healing places had natural, built, social,
and symbolic aspects that could all be managed to improve health.
Ecotherapists found that natural environments could be restorative,
reducing stress and increasing positive feelings (Joye and van den
Berg, 2018). Li et al. (2021) successfully incorporated restorative,
natural elements into VR environments, and used EEG monitoring
to show how virtual, natural environments assisted emotional
positivity and cognitive recovery from anxiety and depression.
Therefore, VR technologies for remote psychotherapy may be
designed to address environmental factors to bring an effective
and accessible therapy solution to isolated populations (Tacca
et al., 2022).

The other two common factors underlying effective therapy are
a rationale, that is a theory of change that is explained to the client,
and a “ritual,” that is, a series of techniques that engage the client in
thinking and acting on the problem.

Specific factor: positive solution focused
brief therapy

The particular therapy used, or the specific factor, should be
an evidence-based therapy that has a strong rationale and a set of
meaningful activities that contribute to the client’s goals.
Positive solution-focused theory and procedures have been
successfully used in the brief, online therapy with college
students (Novella et al., 2022). The theories underlying the
counseling approach chosen for this treatment were Positive
Psychology and Single Session Solution Focused Therapy, an
integration described by Bannick and Jackson (2011). Solution-
focused therapy is a brief, evidence-based treatment that is used
widely across social work and counseling. As a social
constructivist therapy, solution-focused therapy assumes that
the client is continually creating the self, and that in co-
constructing a solution to the client’s problem, the therapist
helps the client to gain greater self-compassion and self-efficacy
(DeShazer et al., 2021 A key aspect of positive psychology
interventions is focusing on strengths in order to build self-
compassion and motivation for change, which according to
Shapira and Mongrain (2011) are critical to treatments for
depression. Gingerich and Peterson, (2013) claim that the
addition of positive psychology to solution-focused therapy is
a powerful combination for the treatment of depression by
increasing the positivity of the client. Positive, solution-
focused counseling encourages the client to find strengths in
the efforts they are already making to get well. For example,
counselors in positive solution-focused counseling often ask
“What made it possible for you to get up this morning?” to
emphasize that getting out of bed on time for counseling when
depressed is indeed a strength and a reason for self-compassion.
Another important component of a positive solution focused
therapy is the inclusion of the Miracle Question, which states
that, “if you woke up in the morning and the problem that you
were struggling with was suddenly completely resolved by some

miracle, describe what you would be like and what you would
do.” (Corcoran and Pillai, 2009; Macdonald, 2011; Palmer,
2015). Gingerich and Peterson (2013) conducted a systematic,
qualitative review of controlled experimental studies of solution-
focused brief therapy (SFBT) and concluded that across studies,
this therapy was effective, with Positive SFBT leading to greater
emotional improvement and cognitive recovery in individuals
with mild-to-moderate anxiety and depression.

It seems, therefore, that a positive, solution-focused brief
treatment delivered through an EEG-enabled Virtual Reality
system might fulfill all four of Frank and Frank’s (1993)
common factors for therapeutic effectiveness: a virtual healing
environment; an empathic counseling alliance; a rationale; and a
set of procedures that allow the client to engage, in one session, in
meaningful construction of a positive self and effective problem-
solving. Together, these techniques might be effective in reducing
depressed mood and increasing positivity. A laboratory test of VR
and Zoom based SFBT seems appropriate not only because SFBT
was found to be effective in treating depression, but also because
single session analog studies preceding field clinical trials are
considered the “bedrock” of therapeutic outcome studies (Scheel
et al., 2011).

Research questions

In this study, a VR-EEG positive SFBT session will be compared
to a standard Zoom videoconferencing positive SFBT session in
order to compare the systems’ ability to foster a sense of presence
and restorativeness in clients, its ability to facilitate an counseling
alliance of depth and comfort, and its ability to enhance mood and
increase positivity.

The research questions for this study are as follows:

1. Is the VR-EEG therapy system as useful and functional in
fostering restorativeness and a sense of presence as Zoom
online counseling?

2. Is the VR-EEG therapy system as efficacious as Zoom online
counseling in creating clients’ positive assessment of the
therapeutic alliance, in improving client mood-related
symptoms of depression, increasing positivity, and
producing positive client reactions to the counseling?

Methods

Participants and criteria for inclusion

The study included 30 participants recruited through social
media from the local community in Lawrence, Kansas and the
surrounding areas (Figure 1). The criteria for inclusion were as
follows: 1. Participants were 18 years or older, 2. Currently
experiencing depressive symptoms, and 3. Actively seeking
counseling. Participants were also asked to travel in person to a
counseling laboratory where they could anonymously and remotely
complete a session with a counselor. Table 1 shows the
demographics for sample, which was representative of the
regional demographics in gender, ethnicity, and income.
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Recruitment
Participants were recruited for the study in accordance with the

guidelines by the Institutional Review Board. An example of
recruitment flyer is in Figure 1 The recruitment process for this
study included advertising the study in the local student newspaper
(offering a free VR counseling session or demonstration and a
referral for further counseling), putting flyers up in academic
buildings, and posting advertisements on social media including
posts on Reddit in local subreddits and on the local newspaper’s
Instagram. The majority of participants heard of this study through
posts on Reddit. Demographics are presented in Table 1.

Procedure
Participants were randomly assigned to VR-EEG or Zoom

teleconferencing groups. Participants did not meet with their
counselor before the counseling session, nor see them in person

during the session. In the remote EEG-enabled VR psychotherapy
system, the counseling session occurred in a virtual natural forest
environment with a counselor represented by a therapist avatar
(see Figure 1). The avatars were designed by an author of the study
to be appropriate healer figures. The therapist avatar was either
resembled male sage or a woman healer, and was voiced by the
appropriate gender. The Zoom group was given a remote
counseling session using Zoom videoconferencing with a male
or female counselor. Participants were taken to their counseling
room and joined a video Zoom call with a counselor in a separate
room. Counseling sessions for both groups followed the same
positive, solution-focused counseling script. Both groups received
pre and post tests before and after their session. Online groups
were also given an opportunity to try out the VR system after their
post-tests.

A brief description of an example study protocol:

FIGURE 1
An example of the posted flyer on Instagram with examples of VR environments.
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1. The client was greeted by a secretary at the counseling
laboratory and given a brief introduction to the activities for
the session.

2. The client was then asked to read and sign a consent form
explaining the procedure as a participant and the potential
risks involved.

3. The client was then asked to complete a brief surveys on
demographic information and two pre-test scales of mood
and arousal.

4. The client was then taken to their counseling room by a
secretary and instructed on how to conduct their
counseling sessions.

5. Once set up with their telepsychology system, the client was
connected with their counselor online.

6. The client then experienced a 45–60 min positive, solution
focused counseling session.

7. Immediately following the counseling session, the client was
administered four post-test measures.

8. Once finished with the post assessment and demonstration, the
client debriefed by the experimenter, and was offered a referral
to the positive psychology clinic if needing further help as well
as given contact information of their counselor.

Counseling script
The counseling script used for this study was developed by

counseling psychology Ph.D. students, two of whom were authors
for this study. The goal for the script was to create a guideline for
counselors to conduct the sessions using the technology at their
disposal and to give clients practical help and actionable changes
after a single counseling session. Counselors using the VR
psychotherapy system were instructed to use the neurofeedback to
reflect emotions as called for in the script. For example, if they noticed
a moment where clients had a spike in their EEG, they could ask their
client about what they noticed. Counselors could use the feedback
either passively or bring up the EEG data directly with clients at
various times throughout the session, for example, saying, “Your EEG
seems to show that you have relaxed quite a bit.What is helping you to
be more comfortable?” Online counselors used the nonverbal
expressions they were able to see in order to reflect emotions, e.g.,

saying “I notice from your expression that you seem to be anxious
now.”An effective Solutions Focused Counseling session leaves clients
with positive mood and increased desire for action and agency and
with techniques to address their concerns, as well as specific action
plans to take for immediate change.

Instruments

Two assessments were taken by participants before the session
and four were taken immediately following their respective
counseling sessions.

Pre-session demographic survey
The demographic survey asked participants for their age, self-

identified gender, and self-identified socioeconomic privilege. The
demographic survey also asked the participant where they heard
about the study.

Perceived restorativeness scale
The Perceived Restorativeness Scale (PRS) is used to assess the

environment of the counseling session (Hartig et al., 1997). Across
four studies, the internal consistency for each subscale measured was
determined to be sufficient with Cronbach’s α > .60 (Hartig et al.,
1996). The construct validity measures for each subscale were
determined to be sufficient when the measure was compared
with the Küller Semantic Scale and Zuckerman Inventory of
Personal Reactions with positive correlations to positive
constructs on each and negative correlations to negative
constructions on each (Hartig et al., 1996). When using the
instrument, clients rate how suitable an environment is for
therapeutic healing including their comfort level in the
environment, excitement, and ability to focus on the counselor.
Clients were asked to consider both the physical and virtual
environment when completing the survey.

Presence questionnaire
The Presence Questionnaire (PQ) is used to analyze the

immersiveness of a VR experience. The VR technology is
assessed based on presence or immersion, interactivity, and users
opinion of the overall quality of the VR (Witmer et al., 2005). The
instrument uses 32 questions with each pertaining to one of four
factors. Internal consistency was measured across three studies with
the Cronbach’s α = .91, and the reliability coefficients were also
determined to be α = .57 for the interface quality factor, α = .89 for
the involvement factor, α = .84 for the sensory fidelity factor, α =
.80 for the sensory fidelity factor (Witmer et al., 2005).

Pre-session and post-session session evaluation
questionnaire

The Session Evaluation Questionnaire (SEQ) is a common
measure to assess the quality of a counseling session and client
mood (Stiles et al., 1994). The SEQ is a semantic differential
instrument consisting of four subscales: Depth, Smoothness,
Positivity, and Arousal. The internal consistency reliability alpha
for each of these subscales was determined as to be .90 for depth,
.93 for smoothness, .90 for positivity, and .81 for arousal (Reynolds
et al., 1996). The Depth and Smoothness subscales evaluate the

TABLE 1 Demographics.

Baseline characteristic Zoom VR-EEG

n % n %

Gender

Female 6 20 7 23

Male 8 27 7 23

Non-binary 0 0 2 7

Socioeconomic Status

Low 0 0 2 7

Average 7 23 7 23

High 8 27 5 17

Prefer not to answer 0 0 1 3
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therapeutic alliance, and the Positivity and Arousal subscales
evaluate the client positive feelings and mood. The Depth and
Smoothness subscales were administered to the client following
the counseling session. The Positivity and Arousal subscales were
administered to the client both before and after the counseling
session to assess the change in mood and positivity across one
session (Tryon, 1990; Stiles et al., 1994). These subscales are useful in
measuring changes in depression symptoms of low energy and low
positivity. Positivity included items such as “Happy-----Sad” and
“Friendly-----Unfriendly.” The Arousal scale included items such as
“Aroused-----Quiet,” “Excited -----Calm, “and “Fast-----Slow.”

Client reactions system
The Client Reactions System (CRS) is used to give a basic

understanding of the client’s perception of the quality of the
counseling session (Hill, 1992). Face and content validity were
established by comparing scores to previous literature with
positive correlations found between reported helpfulness ratings
and reactions of counselors (Hill, 1992). No reliability data has been
given for the instrument as Hill (1992) argued that memory would
prevent accurate retesting (Hill et al., 2001). They are asked to assess
the quality of the session and give information about their current
feelings (Hill et al., 2001). In this study, the CRS is used as a check for
positive or negative reactions that might affect the validity or
generalizability of the study.

Statistics and analysis

To test the functionality of the VR-EEG compared to Zoom online
technology, scores on the Perceived Restorativeness Scale and the
Presence Questionnaire were analyzed with a two-sample t-tests to
compare the means of the two groups after counseling.

Scores on the SEQmood subscales (Positivity and Arousal) were
analyzed with a 2 × 2 repeated measures Analysis of Variance
(ANOVA) test with type of treatment (VR-EEG treatment vs
Zoom counseling) and time (pre- and post-) as the independent
variables. The SEQ: Session Evaluation (Depth and Smoothness)
subscales were scored and analyzed with a two-sample t-tests to
compare the score of the control and experimental groups after
counseling.

Results

Overall, the goal of the VR-EEG therapy study was twofold: 1.
To assess how a VR-EEG counseling session compared to an Online
Zoom therapy session in the sense of presence and restorativeness 2.
To assess VR-EEG therapy compared to Zoom therapy in the client’s
arousal, positivity, therapeutic alliance, and perception of overall
counseling effectiveness.

Presence questionnaire results

The PQ was scored on a scale from 1 to 5 with a neutral score of
3. No significant difference between the control group and the
experimental group was found. Clients rated the immersiveness

of the VR technology neutrally (Table 2). It was comparable to the
Zoom group in presence.

Perceived restorativeness scale results

The PRS was scored on a scale from 1 to 5 with a neutral score of
3. The mean score of the Zoom Therapy was 3.196 and the mean
score for the VR Therapy was 3.549. Both groups rated the
restorativeness of the environment as above the neutral score
(Table 2), with the VR-EEG group scoring significantly higher
than the Zoom group, t = 2.928, p < .004, Cohen’s d = .259.

SEQ: depth and smoothness

The Depth score was scored on a scale from 1 to 7 with a neutral
score of 4. Depth was calculated based on averaging the scores of the
five questions in the SEQ related to depth. Both groups scored the
depth of the session as positively compared to the neutral score. No
significant difference was found between scores for Zoom therapy
and VR-EEG (Table 3).

The Smoothness score was scored on a scale from 1 to 7 with a
neutral score of 4. Smoothness was calculated based on averaging the
scores of the five questions in the SEQ related to smoothness. No
significant difference was found in scores for Zoom and VR-
EEG (Table 3).

Session evaluation questionnaire:
positivity results

The Positivity was scored both pre- and post-session from 1 to
7 with a neutral score of 4. Positivity score was calculated by
averaging the scores of the five questions related to positivity.
The mean positivity score of the control group increased by
1.20 between pre- and post-session and the mean positivity score
of the experimental group increased by 1.00 between pre- and post-
session. No significant difference was found between the effects of
the Zoom and the VR-EEG therapies. However, the overall main
effects between pre- and post-session showed a significant positive
difference across all groups, F (1, 28) = 29.824, p < .001, partial η2 =
.51 (Table 3).

SEQ: arousal results

The Arousal scale was scored both pre- and post-session from
1 to 7 with a neutral score of 4. Arousal score was calculated by
averaging the scores of the five questions related to arousal. No
significant main or interaction effects were found (Table 4). Both
groups had low to moderate arousal before and after the session.

Counseling reaction system

The CRS was scored on a scale from 1 to 5 with a neutral score of
3. No significant difference between the control group and the
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experimental group was found. However, clients in both the control
and experimental groups rated their immediate reactions towards
the counseling session as positive in comparison to the neutral score
(Table 3).

Discussion

All thirty clients were respondents to a social media post recruiting
volunteers who were experiencing symptoms of depression and who
were seeking counseling. Fifteen participants were randomly assigned to
a single Positive Solutions Focused Therapy remote counseling session
using Zoom Videoconferencing and fifteen participants were assigned
to a remote counseling session using the VR-EEG psychotherapy
system. Pre- and post-tests of depth and smoothness of therapeutic
alliance, and arousal and positivity were given. Post-tests of perceptions
of presence and restorativeness of Zoom or VR-EEG environments
were also given to clients.

Overall, this study provided support for the idea that the VR-
EEG counseling is as efficacious as Zoom online counseling for the
brief treatment of depressive symptoms, and superior to Zoom

online counseling in restorativeness of the environment. Clients
saw the VR environment as more pleasant, calming, and beautiful
than the online counseling environment they could see on Zoom,
which was a counselor in a standard counseling interview room.
This was unexpected, because with the prototype, the criterion for
success was for the VR therapy system to perform relatively equal to
the Zoom session. However, clients rated their environment more
positively in VR. Responding to critiques of the conventional
interview room, Kim et al., (2009) explored the use of forest
environments with cognitive behavioral therapy clients and found
them to be more conducive than offices to therapeutic change. This
study shows that even VR forest environments can feel more
restorative to clients than standard office environments. Li et al.
(2021) found that VR forest environments (without therapy) were
effective in mood recovery from depression. Wang et al. (2022)
included interactive components with a guide and found positive
effects of VR interactive forest environments. They recommended
more comprehensive treatments that included therapy, such as the
current study.

Scores on the Session Rating Scale indicated that VR-EEG
therapies and Zoom therapies both indicated the establishment of

TABLE 2 Summary of the results for perceived restorativeness and presence.

Study measure Scale (neutral) Zoom Virtual reality t p 95% CI Cohen’s d

M SD M SD

PRSa 1–5 (3) 3.196 1.431 3.549 1.288 c 0.0036b 3.312–3.786 0.259

PQc 1–5 (3) 3.091 1.270 3.056 1.390 0.395 0.693 2.884–3.228 −0.026

aPRS, perceived restorativeness scale.
cPQ, presence questionnaire.
bDenotes statistical significance.

TABLE 3 Summary of the results for counselor rating, counseling depth, and counseling smoothness.

Study measure Scale (neutral) Zoom Virtual reality t p 95% CI Cohen’s d

M SD M SD

CRSa 1–5 (3) 3.873 1.222 3.873 1.253 0 .10 3.679–4.067 0

Depthb 1–7 (4) 5.187 0.812 5.787 0.975 1.831 0.0781 5.114–6.459 0.6685

Smoothnessc 1–7 (4) 5.840 0.872 5.067 1.234 1.981 0.0586 4.263–5.870 −0.7235

aCRS, client reactions system.
bDepth - depth subscale of the session evaluation questionnaire taken post session.
cSmoothness - smoothness subscale of the session evaluation questionnaire taken post session.
dDenotes statistical significance.

TABLE 4 Session Evaluation Questionnaire: Arousal results from the 2 × 2 Repeated Measures ANOVA.

Source Type III Sum of Squares df Mean Square f p η2

Sphericity assumed

Main Effects 0.726 1 0.726 1.189 0.285 0.041

Interaction 0.561 1 0.561 0.918 0.346 0.032

Error 17.093 28 0.610

aDenotes statistical significance, alpha - 0.05.
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a therapeutic alliance. With therapeutic alliance being a strong
predictor of successful outcome, this was a promising finding
(Norcross, 2011).

The VR-EEG therapies and the Zoom therapies both resulted
in increases in positivity in mood. This subscale of the SEQ is a
measure frequently used to indicate relief of depression
symptoms, because the five items all pertain to mood (Stiles
et al., 1994). The Positivity subscale pertains to feelings of
happiness, friendliness, confidence, sureness, and pleasure and
is considered to be inversely related to depression symptoms.
McClintock et al., (2015) suggested that the boost to the client’s
mood from the positivity of therapeutic experience could, in turn,
counteract depressed affect and could initiate a cascading effect
leading to improvements in functioning and quality of life. Like
previous studies of positive SFBT, the emphasis on strengths may
have had a greater impact on positive feelings than solution-
focused counseling alone (Bannick and Jackson, 2011). The
treatments were equally neutral on arousal, with clients at
about the same level of arousal before and after therapy.
Although arousal scores were the same before and after
therapy, this can be expected, with a general pattern on VR
EEG’s seen to be lower arousal before therapy, variations in high
and low arousal during therapy, and return to lower arousal after
therapy. The Arousal scale can show excessive excitement and
anxiety, often co-morbid with depression. Both groups were low
to moderate in arousal both before and after. The comparability
of these two forms of treatment is important, given that a
psychotherapy is considered empirically supported when it
performs as well or better than a standard treatment in a
standard format. Solution-focused therapy in an online format
is considered a standard, empirically supported treatment for
depression (Kim, 2008). The increases observed in positivity
suggest that both sessions reduced depression. The equally
high ratings of VR-EEG solution-focused counseling and
Zoom solution-focused counseling mean that VR-EEG therapy
has potential as an empirically supported therapy, recognized by
the American Psychological Association and most healthcare
providers (Tolin, 2015). Finally, although VR forest
environments have been found to be restorative in previous
studies (Li et al., 2021; Joye and van den Berg, 2018), we
thought it important to provide all four common factors
associated with positive outcome so that these clients would
have the experience of a therapeutic alliance as a foundation
for further therapy, and so that they would have actionable
solutions to their presenting problems as a benefit of their
volunteering for the study.

Although qualitative analysis was not done for this study, the
Client Reactions System allows for general feelings and thoughts to
be expressed. No negative reactions were observed, and participants
were overall positive about the counseling session. Students were
also free to comment and make observations during the de-briefing
session. Experimenters noted that clients looked noticeably more
positive and talkative following the sessions with many of them
wanting to connect further with their counselors. One client directly
noted the influence of EEG, because their counselor seemed to
continuously pick up things that they were feeling but did not know
how to express. This client said that it was a validating experience,
and that their counselor understood them. The feedback from

counselors was also positive. Many of the counselors were
initially nervous about conducting counseling sessions with the
VR therapy system. However, after completing their first session,
they were excited and confident that they were able to conduct
quality sessions.

Limitations

It has long been noted that compared to medical studies in
which the control group is offered a placebo or sham treatment,
psychotherapy studies cannot ethically or practically create a control
group (Klein, 1997). Instead, one treatment can only be compared to
one or more other treatments. This study would have benefitted
from the addition of one or two more conditions involving another
empirically supported treatment in VR-EEG and online formats. In
addition, clients needed to come to a lab setting in order to receive
“remote” counseling–that is, whether they were seen on Zoom or
through VR and were not in the same room with the counselor. This
improved standardization but came with limitations. The cost and
time needed for mailing headsets for both VR and Zoom to thirty
clients was prohibitive, given the funding available. In the field, it
would be expected that this expense, about $250.00 usd, would need
to be included in the fee for therapy or sent for a lending fee and
returned. This is how many leading VR therapy companies manage
the process (XR, 2020; Society for Virtual Reality, 2023). It is still
possible that results might not be generalizable to actual remote
counseling where the client does not leave home. The laboratory
setting may have differed in terms of difficulty of getting there,
having to meet the person acting as receptionist, and having to go
into an interview room for either session. The laboratory setting
requires that the treatments be labeled as “efficacious” rather than
“effective,” until proven out in the field (Lutz, 2003). The long-term
impact of these interventions remains unknown. The next step in
this research should be to take the system into the field, to increase
numbers of sessions, and to track outcome over an extended period.

In addition, although power analysis indicated that
30 participants were sufficient for our design, more participants
would have increased the power to detect significant differences,
particularly where resulting probabilities approached significance.

Another limited factor is the possibility of cybersickness. One
client had to remove the VR headset and complete the session via
audio because of cybersickness, a known problem for some people
using VR, so that an audio-assigned client had to take the place of a
VR client. Some improvements could be made to the presence in the
VR to helpmitigate the cybersickness and a guide for using the VR in
intervals and resting in between could help counselors navigate
this problem.

Finally, as noted earlier, this prototype was a very basic VR
environment that could be much improved by professional VR
developers, possibly creating more presence and even higher
restorativeness.

Conclusion

Untreated mental illness is often the result of geographical
remoteness, psychological isolation and poverty. Remote
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psychotherapy systems have been developed to address the need for
an alternative to in person therapy for populations where it is
inaccessible, particularly during the COVID-19 pandemic. A
novel VR-EEG remote psychotherapy system was developed to
address some of the limitations in the current remote
psychotherapy options including fostering the therapeutic alliance
over distance and bringing a restorative environment into the
client’s home. This system was compared to Zoom
videoconferencing. The sessions were rated positively overall,
with VR-EEG creating greater restorativeness of the environment.
In both systems, participants perceived themselves to have
experienced a positive working alliance. In both systems, this
positive solution-focused brief session increased positivity, and
maintained low to neutral arousal. All of this suggests that
quality counseling sessions are able to be conducted through the
VR psychotherapy system and that it could provide a necessary
alternative for those in which the current options are not suitable.
Future research could investigate the impact of further immersion
aspects into the VR such as in world interactivity and haptic
feedback, improvements in EEG and real time alerts, and the
implementation of further restorative environments and therapist
avatars. While this study increases the possibility that one remote
session of a positive solution-focused treatment for depression that
focuses on client strengths holds promise, further field-based studies
that include more sessions and follow-up would strengthen the case
for VR-EEG therapy.
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