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Abstract
Background: Virtual reality exposure therapy (VRET) has emerged as an effective treatment for individuals with specific
phobias, particularly for those unable to access traditional exposure therapy. However, several aspects of VRET applications
still require further investigation, including the role of embodied conversational agents as virtual therapists.
Objective: This study aims to investigate how the realism level and species of a virtual therapist influence user experience and
perceived socioemotional relationship skills in a VRET intervention for dog phobia.
Methods: We conducted a quantitative study that examined user experience and perceived socioemotional relationship skills
of virtual therapist character types, where participants were recruited from a convenience sample and were not required to
have a dog phobia. In 4 simulated VRET interventions, participants interacted with 4 virtual therapists through a role-play
dialogue (3.5 minutes per scenario), followed by an exposure scenario with a dog. The 4 virtual character types included a
realistic adult woman, a stylized adult woman, a stylized cat, and a stylized robot. We collected quantitative data through
standardized questionnaires assessing user experience and presence, cybersickness, trust, and willingness to share information,
and an exploratory, theory-informed questionnaire assessing the virtual therapist’s socioemotional relationship skills.
Results: A total of 40 participants completed the experiment. The realistic human scored significantly lower in hedonic
quality than the stylized human (z=2.53; P=.01; Padj=.02; rbb=−0.54), the robot (z=2.726; P=.006; Padj=.01; rbb=−0.56),
and the cat (z=3.772; P<.001; Padj=.004; rbb=−0.81). Additionally, the cat scored higher in hedonic quality than the stylized
human (z=2.528; P=.02; Padj=.02; rbb=−0.52). While no significant differences were found among the virtual character types
regarding trust or willingness to share information, the therapeutic relationship skills of the robot were rated significantly lower
than those of the stylized human (z=−2.315; P=.02; Padj=.02; rbb=−0.42). However, when asked to indicate a preferred virtual
therapist, 30% (12/40) of the participants chose the robot, 27.5% (11/40) the stylized human, 25% (10/40) the cat, and 17.5%
(7/40) the realistic human, making the latter the least favored preferred option in our study sample.
Conclusions: The realistic human was the least preferred virtual therapist, whereas the stylized human received more
favorable evaluations. This finding suggests that increased visual realism does not necessarily result in more positive percep-
tions of virtual therapists and may, in some cases, lead to less favorable user responses. The cat’s higher hedonic quality and
the robot’s popularity suggest that user perceptions may vary across different virtual therapist embodiments. These findings
underscore the need for further research on virtual therapist design in VRET.
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Introduction
Background
Specific phobias are among the most common mental
disorders, with lifetime prevalence estimates ranging from
7.7% to 12.5% among adults [1]. Individuals with spe-
cific phobias experience intense, irrational fear responses
and exhibit avoidance behavior toward a specific object
or situation [2]. Exposure therapy, particularly in vivo
treatment, is the preferred method for helping individuals
replace maladaptive fear responses with adaptive reactions
[3]. Exposure therapy for specific phobias typically begins
with psychoeducation, during which patients learn how
phobias develop and persist through avoidance behavior, and
which fears are rational or irrational [4,5]. Patients are then
systematically confronted with the feared object or situation,
enabling cognitive restructuring by reducing maladaptive
behaviors and replacing irrational fear responses with more
adaptive interpretations [2,4,5]. Despite the proven effective-
ness of exposure therapy [6], fewer than 8% of individuals
with specific phobias seek treatment [7]. Barriers include
the unpredictability of exposure, challenges in implementing
therapy, and a shortage of mental health care providers [6,8,
9].

An alternative approach, known as in virtuo treatment,
uses virtual reality (VR) to address many of these barri-
ers. VR enables users to experience computer-generated
environments that can evoke a strong sense of presence
or "sense of being there," which is commonly attributed
to the replacement of real-world sensory input with com-
puter-generated stimuli [10]. Through this effect, the user
cognitively knows that the world around them is unreal, yet
experiences a perceptual illusion that makes the brain and the
body automatically react to sensory cues [11]. This charac-
teristic of VR allows patients to repeatedly confront realis-
tic phobic stimuli in a manner comparable with traditional
in vivo exposure conducted in real-life settings. But in
contrast to real-world exposure, virtual reality exposure
therapy (VRET) allows therapists to precisely control and
gradually adjust exposure intensity according to individual
patient needs, offering high repeatability and flexibility while
maintaining a sense of safety for the patient [12]. This
controlled environment may reduce barriers to treatment and
encourage engagement with exposure exercises that might
otherwise be avoided in real-life situations. Several meta-
analyses have reported greater patient willingness to engage
in VRET compared with in vivo exposure [13-15], which
has frequently been attributed to the perceived safety and
controllability of the virtual environment. The findings of
a more recent meta-analysis on VRET for specific phobias,
which reported no significant differences between VRET
and traditional in vivo exposure at posttreatment or follow-
up [16], together with the inclusion of VRET in the Amer-
ican Psychological Association guidelines for empirically

supported treatments, demonstrate the effectiveness of VRET
for specific phobias [17].

Furthermore, VRET can expand access to treatment for
individuals who face barriers to traditional methods, such as
limited facilities, practitioner shortages, cultural disparities,
or life circumstances [18]. One possible approach is the
use of automated interventions, also referred to as guided
self-help [19], which have recently been shown to achieve
substantial symptom reductions [20]. However, findings from
internet-based mental health interventions have suggested
that maintaining treatment adherence can be challenging,
particularly in unguided approaches [21]. This raises the
question of how therapeutic guidance, psychoeducation, and
emotional support can be delivered in the absence of a
physically present therapist, for example, through virtual
therapists that serve as a functional analog to human
therapists during exposure exercises [22,23].

To date, several studies have explored automated VRET
interventions incorporating virtual therapists, coaches, or
health agents to provide guidance, psychoeducation, and
user support throughout the treatment process [19,20,24,
25]. Although these studies primarily focused on treatment
efficacy and the implementation of exposure procedures, later
work increasingly evaluated users’ experiences and percep-
tions of virtual therapists and automated VRET systems [26-
28]. A recent systematic review highlighted the increasing
use of virtual humans in VR mental health research and the
diversity of their implementations [29].

The implementation of these virtual therapists varied
substantially across studies. Donker et al [24] incorporated
a 2D animated avatar named Tara to deliver background
information on phobias via a smartphone app. Miloff et
al [25] incorporated voice-over psychoeducation, treatment
instruction, and guidance through the exposure tasks in a
VRET application for spider phobia primarily. Freeman et
al [19], Lindner et al [20], and Wei et al [28] incorpora-
ted embodied conversational agents (ECAs) into automated
VRET applications to provide psychoeducation, therapeutic
guidance, and user support. While Lindner et al [20] used an
animated holographic virtual therapist primarily for intro-
ductory psychoeducation, Wei et al [28] implemented an
embodied virtual coach that conducted interactive psychoedu-
cational consultations. Freeman et al [19] further extended
this approach by using an embodied virtual coach not only for
psychoeducation and assessment but also to guide partici-
pants throughout exposure exercises. ECAs are virtual agents
designed to engage in interactive dialogues with users [30]
and possess a virtual embodiment, enabling them to simulate
real-world social interactions. Such interactions may enhance
treatment adherence and efficacy through, that is, further
immersion into the therapeutic context and a more natural
way of conveying psychoeducation and reinforcing progress
[31]. Consequently, the implementation of virtual therapists
and ECAs has already been explored in various anxiety- and
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phobia-related applications beyond clinical trials of automa-
ted VRET interventions [32].

Given that the therapist-patient relationship can influence
therapy outcomes [33] and human-agent interactions can
evoke social and emotional responses similar to human-
human interactions [34,35], examining how various aspects of
ECA design impact users in clinical settings is crucial. Prior
research suggests that the representation and embodiment of
virtual interaction partners can influence users’ sense of social
presence and interpersonal engagement within immersive
environments [36,37]. Social presence, defined as the sense of
“being with another” [38], has been associated with fac-
tors such as empathy, involvement, and affective respon-
ses during social interactions [39]. Furthermore, trust and
perceived listening behavior have been identified as important
characteristics of virtual human interactions that can influence
users’ willingness to disclose personal information [40]. In
therapeutic settings, these interpersonal and social interac-
tion factors may further contribute to the development of
therapeutic alliance between users and virtual therapists [41].
Factors such as visual appearance, social cues, and interactiv-
ity may therefore shape how users perceive and interact with
virtual therapists during VRET interventions.

A scoping review by Provoost et al [42] further high-
lighted the importance and complexity of determining the
optimal appearance of ECAs in a clinical context to enhance
treatment success. As 1 key aspect of ECAs, appearance
can be broken down into subfeatures such as degree of
realism, species, gender, or clothing [43]. Previous research
has examined how visual realism influences users’ percep-
tions of virtual humans in social and conversational contexts.
However, findings remain mixed, with studies suggesting that
increased realism may affect aspects such as social presence,
trust, and engagement, while others report little or no effect
on these outcomes [36,44]. Beyond realism, the embodiment
form of an artificial agent may influence how users perceive
and interact with it. Previous research suggests that appear-
ance establishes social expectations and can bias interac-
tions, with human-, animal-, and machine-like embodiments
potentially eliciting different responses [45]. Nevertheless, a
recent systematic review revealed that extended reality–based
ECA research has overwhelmingly focused on human-like
embodiments, with only a small number of studies investigat-
ing robotic agents and virtually none exploring animal-like
embodiments [46]. Consequently, little is known about how
different embodiment species influence users’ perceptions
and experiences, and even less is known about their role
in therapeutic extended reality applications such as VRET.
Therefore, this study focuses on realism and species as 2
appearance dimensions that may shape users’ perceptions of
virtual therapists in VRET.
Degree of Realism of an ECA
A literature review by ter Stal et al [47] on the effects
of ECAs design features in eHealth found mixed results
regarding the impact of realism on user perception. While
stylized ECAs have been rated more positively on friendli-
ness, several studies indicated a preference for more realistic

ECAs. However, findings regarding the optimal rendering
style for ECAs varied, with significant differences in study
design and participant demographics. The authors empha-
sized the need for further research to understand better how
different rendering styles influence user experience.

McDonnell et al [48] explored how different render-
ing styles influence how people perceive animated virtual
humans. They developed 10 virtual characters, ranging from
abstract to realistic styles, and found that motion anomalies
were perceived as less unpleasant in stylized virtual humans
than in realistic virtual humans. This finding aligns with
the Uncanny Valley effect described by Mori et al [49],
which suggests that as a robot becomes more human-like,
affinity toward it increases until it reaches a threshold where
slight imperfections cause unease. Beyond this point, as
realism continues to improve, affinity rises again. Research
over the past decades has shown that Mori’s observations
extend to virtual characters as well [50]. Consequently, the
Uncanny Valley effect must be carefully considered when
designing ECAs for virtual environments to ensure positive
user engagement and acceptance.
Species of an ECA
ECAs can take various forms beyond human representa-
tions, including animalistic, robotic, or fantastical creatures.
A review by Mitrut et al [32] showed that virtual thera-
pists and similar ECAs have been embodied in a wide
range of forms, including male and female human avatars,
photographic representations of clinicians, fantasy characters,
and virtual animal characters. This diversity suggests that
no consensus has yet emerged regarding the most suitable
embodiment for virtual therapists. Animalistic ECAs have
been studied in different contexts as digital conversation
partners. For example, Chi et al [51] tested a tablet-based
ECA system as a digital pet in the homes of 10 older adults.
Although participants desired more extensive conversational
capabilities, most developed a sense of companionship with
the digital pet and appreciated its social support, health
information, instant assistance, and entertainment features. A
quantitative follow-up study by Bott et al [52] using the same
pet avatar with older adults in a hospital found that the pet
avatar helped alleviate symptoms of delirium and loneliness.

Although research on the Uncanny Valley effect in
nonhuman virtual characters is limited [53], studies on the
impact of realism in virtual animals suggest that an Uncanny
Valley effect also exists for animalistic characters [53,54].
Notably, Sierra Rativa et al [54] investigated virtual pets with
varying degrees of realism, examining dimensions such as
familiarity, naturalness, attractiveness, and animateness. Their
results showed that movement amplified the Uncanny Valley
effect, while morbid features led to more negative percep-
tions of virtual pandas. Furthermore, differences between
expert evaluations and participant responses regarding animal
likeness underscored the nuanced ways virtual animals are
perceived across various dimensions.
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This Study
Previous work on VRET applications, including vir-
tual therapists for psychoeducation or guidance, has
rarely examined how appearance-related design dimensions
influence users’ socioemotional responses to these agents.
While voice, behavior, and interactivity are also impor-
tant design dimensions, realism and species were selec-
ted because they directly shape the visual embodiment of
virtual therapists. Although realism has received considera-
ble attention in prior research, findings remain inconclusive,
whereas embodiment species have received comparatively
little attention. At the same time, most prior work has
examined these design dimensions in general interaction
settings rather than therapeutic exposure scenarios, in which
virtual therapists act as social interaction partners, providing
psychoeducation and guidance prior to exposure. To address
this gap, we selected dog phobia as an example application, as
specific phobias are among the most established applications
of VRET and provide a suitable context for investigating
how users perceive virtual therapists in therapeutic exposure
scenarios. Furthermore, dog phobia is particularly suitable
for VRET, as encounters with dogs can be simulated in
immersive virtual environments while retaining key charac-
teristics of real-world exposure situations. By implementing
interactive psychoeducational dialogues prior to exposure, we
examined how ECA embodiments varying in realism and
species influenced users’ experiences and perceptions of a
virtual therapist in a simulated VRET intervention for specific
phobias. Our findings aim to assist interdisciplinary teams
in making informed decisions when integrating ECAs into
research and clinical applications.

Methods
Experimental Design
We developed a VRET application for dog phobia and
conducted a quantitative study in which each participant
interacted with 4 distinct virtual therapist characters across
4 different interventions. The interventions varied in their
psychoeducational content and exposure scenarios to maintain
participant engagement. As the psychoeducational content
was designed to build upon content presented in previous
interventions, the intervention scenarios followed a fixed
order for all participants, while virtual character assignment
to sessions was randomized. Each intervention consisted of 2
main components: a virtual therapist providing psychological
education and exposure to a virtual dog in the controlled
VR environment. We measured several dependent variables
related to the virtual characters, including user experience,

therapeutic relationship skills, and trust as perceived by the
participants. Additionally, we defined 4 different intervention
scenarios as independent variables to analyze their effects on
user experience, cybersickness, and presence. Our goal was
to assess the potential of the application for follow-up studies
with patients and evaluate the comparability of the virtual
therapists across different intervention scenarios.

To ensure that participants could meaningfully assess
the virtual therapist within the given context, we designed
interactive dialogues between the participant and the
virtual therapist. A Wizard-of-Oz approach was used,
in which a human operator simulated the virtual thera-
pist’s responses [55]. This approach was chosen to ensure
consistent therapeutic content and interaction quality across
all virtual therapist embodiments while maintaining a
natural conversational experience. The dialogue structure
was predefined, with participants verbally responding to
questions posed by the virtual therapist. Depending on the
participant’s response, the operator triggered corresponding
scripted responses in real time. By relying on prede-
fined dialogue paths, variability in the delivered content
was minimized and experimental control was maintained
across conditions. The same researcher operated the system
throughout all study sessions to further ensure consistency
in dialogue delivery.
Recruitment
This study is an initial exploratory evaluation of different
virtual character types in a VRET application, aiming to
generate insights for further interventions with patients with
dog phobia. Subsequently, 40 participants from a convenience
sample of healthy adult volunteers were recruited via the
university’s student portal and on-campus notices. No specific
inclusion criteria were required for participation, and each
participant received a €15 (€1=US $1.12 as of July 17, 2023)
compensation. The study took place in our Immersive Reality
laboratory over a period of 2 weeks in July 2023.
Virtual Character Types
The 4 virtual character types chosen for the study were a
realistic adult woman, a stylized adult woman, a stylized cat,
and a stylized robot (Figure 1). The realistic and stylized
human characters represented 2 levels of visual realism
while maintaining the same species, gender, and clothing
to facilitate comparison. The stylized cat was included to
investigate an animal-like embodiment, whereas the stylized
robot represented a machine-like embodiment. Together,
these character types were selected to investigate how
variations in realism and species influence users’ perceptions
of virtual therapists within a simulated VRET intervention.
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Figure 1. Virtual character types used in the study (from left to right): (A) realistic adult woman, (B) stylized adult woman, (C) stylized cat, and (D)
stylized robot.

To enhance realism, we implemented lip synchronization and
eye movement for the first 3 characters using the Unity
SALSA Lip Sync Suite package (Crazy Minnow Studio). The
3D models for the realistic and stylized humans were sourced
from Daz3D (Daz 3D), while the cat and robot models were
obtained from the Unity Asset Store.
Stimulus Material
Participants used a Meta Quest 2 VR headset during the
experiment. They had no avatar representation, remained
seated throughout the psychological education phase, and
stood up for the exposure phase. The application was
developed using Unity 3D (Unity Technologies), Daz Studio
(Daz 3D), Visual Studio (Microsoft), and Audacity (The
Audacity Team). We created 2 separate environments: 1 for
the psychological education and 1 for the exposure.

A specialist wrote a separate dialogue for each inter-
vention based on the psychological education principles
related to specific phobias and exposure therapy. We
prerecorded the virtual therapists’ dialogues using a female
voice, ensuring consistency with the 2 humanoid virtual
therapists. The dialogues included interactive questions, and

the experimenter could trigger appropriate responses based on
participant input. Participants went through these interactive
dialogues at their own pace, which typically took around 3.5
minutes.

During the exposure phase, participants faced a shepherd
dog standing, sitting, or lying on a sidewalk in an urban
neighborhood (Figure 2). We set up 4 different expo-
sure scenarios with varying walking directions and typical
nonaggressive behaviors by the dog to keep participants
engaged during the experiment. The implemented behav-
iors were intended to reflect typical everyday encounters
with dogs while remaining comparable across the different
exposure scenarios. After 55 seconds, the dog entered an idle
state, meaning no further active behaviors were performed.
Participants were then asked to remove the headset, result-
ing in approximately 1 minute of exposure per scenario. To
ensure comparability between the exposure scenarios, the dog
was positioned at a similar distance from the participant in all
intervention scenarios. Because the content of the exposure
scenarios was similar, they were conducted in the same order
for all participants, with the therapist randomized in each
scenario.

Figure 2. Exposure scene.

The experimenter controlled the intervention via a web
app. The web app displayed the participant’s camera view,
allowing the experimenter to trigger conversation content by
clicking interface buttons. A local web server connected the
web app with the Unity application running in the Unity
Editor.

Measures
An overview of the independent and dependent variables and
the questionnaires used can be found in Table 1.
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Table 1. Questionnaires used in the study.
Questionnaire Items Dependent variables Independent variables
Sociodemographic questionnaire 7 Age, gender, occupation, VR experience, presence of anxiety disorder or

phobia, and presence of uncorrected sensory impairment
N/Aa

Socioemotional questionnaire 48 Therapeutic relationship skills, emotions in therapeutic work Virtual character type
Virtual therapist–patient relationship 2 Trust, willingness to share information Virtual character type
User Experience Questionnaire Short
Version

8 Pragmatic quality, hedonic quality, and overall quality Virtual character type,
intervention scenario

Affinity for technological interaction scale 9 Affinity for technological interaction N/Aa

Igroup presence questionnaire 1 Presence Virtual character type,
intervention scenario

Short cybersickness questionnaire 1 Cybersickness Intervention scenario
Postquestionnaire 4 Preference for virtual character type, empathy for dog phobic Virtual character type

aN/A: not applicable.

Therapeutic Relationship Skills and Emotions
in Therapy Work
The socioemotional questionnaire used in this study was
developed in a theory-informed manner based on the
systematic review by Heinonen and Nissen-Lie from 2019
[56], which summarizes professional and interpersonal
therapist characteristics associated with therapeutic effec-
tiveness. The selected items were adapted for use in vir-
tual therapist interactions during VR exposure therapy to
capture participants’ perceptions of different virtual character
types. As no standardized instrument specifically addressing
these interaction characteristics in immersive VR therapeutic
settings was available, a custom exploratory questionnaire
was considered appropriate for this study’s aims.

The questionnaire consists of 3 sections. The first
2 sections assess the therapist’s relational skills, while
the third section evaluates emotions in therapeutic work.
The questionnaire was inspired by the “Questionnaire
of Supervision, Intervision, and Self-awareness” from the
Medical School Hamburg and the State Chamber of Psy-
chotherapists Baden-Württemberg and the “Development of
Psychotherapists Common Core Questionnaire” by Orlinsky
et al [57]. Responses were recorded on a scale from 0 (do not
agree at all) to 3 (completely agree), with an option for “kA”
(no response).

Virtual Therapist–Patient Relationship
To adapt the questionnaire to a virtual therapy context,
2 additional questions were included: first regarding the
willingness to share information with the virtual therapist,
adapted from DeVault et al [58], and the second on the trust
in the virtual therapist, based on the importance of trust in
user interactions [59]. Both items were rated on a 5-point
scale (1=not at all, 5=absolutely).

User Experience
As each intervention consisted of a psychoeducational
dialogue with the virtual therapist followed by an exposure
scenario, the User Experience Questionnaire Short Version
(UEQ-S) [60] was administered after each intervention to
assess the overall user experience. Because virtual therapist
assignment was randomized across intervention scenarios,

UEQ-S ratings were later analyzed with respect to both the
virtual therapist embodiment and the intervention scenario.
The UEQ-S uses a 7-point scale, with positive terms
alternating on the left and the right.

Affinity for Technological Interaction
The participants’ technical affinity was assessed using the
Affinity for Technology Interaction (ATI) scale [61]. This
scale measures an individual’s propensity to engage with
technological products, a factor that could significantly affect
user experience. The questionnaire consists of 9 items on a
7-point Likert scale, ranging from 1 (completely disagree) to
6 (completely agree).

Presence
Effective virtual exposure therapy requires a natural and
realistic environment for immersion [62]. To assess the sense
of presence in the virtual environment, we used the “Igroup
Presence Questionnaire” [63], specifically focusing on spatial
presence. The scale ranges from 1 (no impression of being
there) to 7 (strong impression of being there).

Cybersickness
Given the potential for cybersickness in VR applications
[64], participants were asked about dizziness or nausea
experienced during the intervention scenario. The scale
ranges from 1 (no dizziness or nausea) to 5 (severe
dizziness or nausea).

Postquestionnaire
After completing the experiment, participants indicated their
preferred virtual therapist and provided justifications for their
choice. These open-ended responses were collected to provide
additional contextual information regarding participants’
preferences and were not subjected to formal qualitative
analysis. They also assessed their ability to empathize with
a dog-phobic individual during the simulation on a 7-point
Likert scale (1=not at all, 7=very well). Participants could
also provide qualitative feedback on their overall experience
in an open-ended question.
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Procedure
The experiments were conducted in a university laboratory,
ensuring a consistent and controlled environment throughout
the study. At the start of each experiment, participants were
given information about the study and asked to complete
an informed consent form. They then filled out the socio-
demographic questionnaire and the ATI scale. Afterward,
participants were briefed on dog phobia and VRET to
familiarize themselves with the experimental setting. Any
questions from participants were addressed at this stage, and a
brief text was provided to help immerse them in the role of a
dog-phobic individual and encourage engagement during the
interactions with the virtual therapists.

While participants read the provided information, the
experimenter established the experimental conditions for the
first intervention scenario. Participants were then instructed
to sit in a chair and wear the VR headset. Once the experi-
menter triggered the “Start” button in the web app, the virtual
therapist for that intervention appeared, and the dialogue
between the virtual therapist and the participant began. When
the dialogue ended, participants were instructed to stand up as
the scene transitioned to the exposure environment.

After the exposure ended and participants removed the
VR headset, they were given the socioemotional question-
naire, the virtual therapist–patient relationship questionnaire,
the UEQ-S, the spatial presence item of the Igroup Pres-
ence Questionnaire, and the short cybersickness question-
naire. Once they had completed the questionnaires, the next
intervention scenario began with another virtual character
type embodying the therapist. This process was repeated
for all 4 intervention scenarios. After the fourth intervention
scenario, participants completed the postquestionnaire.
Ethical Considerations
The planning, conduct, and reporting of the study were
in accordance with the World Medical Association Declara-
tion of Helsinki. All procedures were performed in com-
pliance with relevant laws and institutional guidelines and
were approved by the local ethics committee on July 13,
2023 (reference number EL20230701). The privacy rights of
human subjects have been observed and informed consent
was obtained from all participants before the start of the
experiment.
Statistical Analysis
Data were analyzed using SPSS (version 29; IBM Corp).
Descriptive statistics are reported as means and stand-
ard deviations, consistent with the UEQ-S’s recommen-
ded reporting and with common practice in prior VR
and human-computer interaction research using compa-
rable questionnaire scales. Because the study used a

repeated-measures design, analysis of significant differences
was conducted using Friedman ANOVA. When a Friedman
test indicated a significant difference, post hoc tests were
conducted using the Wilcoxon signed-rank test. All statisti-
cal tests were 2-sided, and a significance level of α=.05
was applied. Effect sizes were reported as Kendall coeffi-
cient of concordance (Kendall W) for Friedman tests and
matched-pairs rank-biserial correlations (rrb) for Wilcoxon
signed-rank tests. The Benjamini-Hochberg correction was
applied to adjust the P values obtained from the Wilcoxon
signed-rank tests to account for multiple comparisons. This
adjustment controlled for type I errors, reducing the likeli-
hood of false-positive results. UEQ-S and presence scores
were analyzed across intervention scenarios and virtual
character types. Cybersickness scores were analyzed across
intervention scenarios only. Scores of the socioemotional
questionnaire and the virtual therapist–patient relationship
questionnaire were analyzed across virtual character types. To
evaluate the UEQ-S in comparison with the user experience
of other systems, we used the official UEQ data analysis tool
[60]. Open-ended responses were considered descriptively
and used to contextualize the quantitative findings.

Results
Participant Characteristics
The study was conducted with 40 participants over 2 weeks.
Participants’ ages ranged from 19 to 37 (mean 24.9, SD 3.86)
years, with 25 (62.5%) participants identifying as male, 13
(32.5%) as female, and 2 (5%) as nonbinary. Out of 40
participants, 31 (77.5%) participants reported being students,
5 (12.5%) reported being research assistants, and 4 (10%)
reported not working in a research-related field. Out of 40
participants, 34 (85%) participants had previous experience
with VR, 15 (37.5%) participants reported having an anxiety
disorder or phobia, 24 (60%) participants reported having no
anxiety disorder or phobia, and 1 (2.5%) person declined to
provide this information. The average ATI was mean 4.58
(SD 0.58).
User Experience, Presence, and
Cybersickness Across Intervention
Scenarios
Table 2 presents the means, SD, and Friedman ANOVA
results for user experience, presence, and cybersickness
across the intervention scenarios. Analysis using Friedman
ANOVA revealed no statistically significant differences in
pragmatic, hedonic, or overall quality (UEQ-S scores) across
the intervention scenarios. Similarly, no significant differen-
ces were found in the presence or cybersickness scores across
the scenarios.
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Table 2. Descriptive statistics and Friedman ANOVA results of user experience, cybersickness, and presence scores across intervention scenarios.

Dependent value
Scenario 1, mean
(SD)

Scenario 2, mean
(SD)

Scenario 3, mean
(SD)

Scenario 4, mean
(SD)

Chi-square
(df) P value Kendall W

User experience
  Pragmatic quality 1.93 (0.73) 1.72 (1.02) 1.74 (0.995) 1.74 (1.15) 1.19 (3) .76 0.010
  Hedonic quality 1.5 (1.095) 1.56 (1.220 1.56 (1.17) 1.67 (1.18) 3.93 (3) .27 0.033
  Overall quality 1.72 (0.84) 1.64 (0.99) 1.65 (0.96) 1.71 (1.06) 0.67 (3) .87 0.006
Presence 5.23 (1.1) 5.3 (1.22) 5.1 (1.41) 5.3 (1.44) 2.92 (3) .40 0.024
Cybersickness 1.38 (0.67) 1.33 (0.7) 1.4 (0.84) 1.45 (0.81) 0.76 (3) .86 0.006

User Experience Across Virtual Character
Types
Table 3 provides the means, SD, and Friedman ANOVA
results for user experience, presence, and cybersickness
across the intervention scenarios. The means and SDs of
the UEQ-S are also presented in Figure 3 for a better
visual overview. As illustrated in Figure 3, differences
between the virtual character types were primarily observed
in hedonic quality, whereas pragmatic and overall quality
ratings were relatively similar across characters. In particu-
lar, the realistic human received the lowest hedonic qual-
ity ratings, while the cat received the highest. As shown
in Table 3, Friedman ANOVA did not reveal statistically

significant differences in the pragmatic or overall quality
across the virtual character types. However, a statistically
significant difference was observed in the hedonic quality.
Subsequent post hoc Wilcoxon signed-rank tests indicated
that the hedonic quality of the realistic human was signifi-
cantly lower than that of the other virtual character types.
Specifically, comparisons showed inferior hedonic quality
for the realistic human compared with the stylized human
(z=2.53; P=.01; Padj=.02; rrb=−0.54), the robot (z=2.726;
P=.006; Padj=.012; rrb=−0.56), and the cat (z=3.772; P<.001;
Padj=.004; rrb=−0.81). Additionally, a significant difference
in hedonic quality was observed between the stylized human
and the cat, with the cat demonstrating higher hedonic quality
(z=2.528; P=.02; Padj=.02; rrb=−0.52).

Table 3. Descriptive statistics and Friedman ANOVA results of user experience and socioemotional questionnaire scores across intervention
scenarios.

Dependent value
Realistic human,
mean (SD)

Stylized human,
mean (SD) Cat, mean (SD) Robot, mean (SD)

Chi-
square
(df)

P
value

Kendall
W

User experience
  Pragmatic quality 1.78 (1.03) 1.91 (0.97) 1.73 (0.93) 1.72 (0.98) 0.51 (3) .92 0.004
  Hedonic quality 1.24 (1.38) 1.56 (1.26) 1.83 (0.94) 1.65 (0.96) 13.23 (3) <.004 0.110
  Overall quality 1.51 (1.13) 1.73 (1.04) 1.78 (0.82) 1.68 (0.8) 3.71 (3) .30 0.031
Socio-emotional questionnaire
  Therapeutic relationship skills 1 34.48 (8.515) 37.63 (8.227) 35.38 (9.502) 34.53 (9.454) 4.157 (3) .25 0.035
  Therapeutic relationship skills 2 28.28 (6.548) 30.13 (6.458) 28.68 (7.388) 27.13 (5.967) 10.108 (3) .02 0.084
  Emotions in therapeutic work 11.13 (3.924) 10.85 (4.105) 10.78 (4.264) 9.8 (3.428) 5.959 (3) .11 0.050
Virtual therapist–patient relationship
  Trust 3.55 (1.06) 3.78 (0.97) 3.72 (1.09) 3.48 (1.13) 2.27 (3) .52 0.019
  Willingness to share information 3.33 (1.07) 3.7 (1.07) 3.6 (1.13) 3.45 (1.2) 3.37 (3) .34 0.028
Presence 5.23 (1.21) 5.18 (1.3) 5.3 (1.34) 5.22 (1.35) 0.28 (3) .96 0.002
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Figure 3. Mean scores of the UEQ-S across the therapists (blue: pragmatic quality, red: hedonic quality, green: overall quality; error bars show
standard errors). UEQ-S: User Experience Questionnaire Short Version.

Socioemotional Questionnaire and Virtual
Therapist–Patient Questionnaire
While no significant differences were found among the
virtual character types regarding the first and third sections
of the socioemotional questionnaire (Table 3), a significant
difference was observed in the second section assessing
therapeutic relationship skills. Post hoc analysis revealed that
the therapeutic relationship skills of the robot were signif-
icantly inferior to that of the stylized human (z=−2.315;
P=.02; Padj=.02; rbb=−0.42). No significant differences were
observed among the virtual character types regarding trust
or willingness to share information. Additionally, presence
scores did not vary significantly across the different virtual
character types.
Postquestionnaire
Participant preferences for a virtual therapist in the VRET
intervention showed distinct variations. The robot was the
most preferred choice (12/40, 30% of participants), followed
by the stylized human (11/40, 27.5%), the cat (10/40, 25%),
and finally, the realistic human (7/40, 17.5%), which was
the least favored. Participants also provided diverse insights
when asked about their reasons for favoring certain charac-
ters. Those who chose the realistic human mentioned its
perceived “professionalism,” while those who preferred the
stylized human highlighted a sense of “comfort.” However,
some participants found the realistic human “uncanny.” The
cat was described as having “playfully” loosened up the
intervention and as appearing particularly “trusting.” The
robot, valued for its “objectivity” and “anonymity,” appealed
to some participants seeking a “trustworthy” therapeutic
presence. Moreover, some participants also commented
that its abstract nature facilitated immersion in the virtual
environment and minimized distractions caused by a human

character’s unnatural appearance or behavior. Regarding
empathetic engagement with dog phobia, most participants
(31/40, 77.5%) expressed confidence, 10% (4/40) fell in the
middle, and 12.5% (5/40) expressed lower confidence.

Discussion
Principal Findings
This study explored how different virtual therapist embodi-
ments were perceived within a simulated VRET scenario
by a convenience sample of healthy adults. We examined
the effects of different realism levels and species of virtual
therapists on user experience and perceived socioemotional
relationship skills. To ensure comparability among the virtual
character therapist types, regardless of differing intervention
scenarios, we also analyzed user experience, presence, and
cybersickness across the intervention scenarios.

Our VRET application received above-average user
experience scores, with no significant differences in user
experience, presence, or cybersickness across the 4 interven-
tion scenarios, which varied slightly in educational con-
tent and exposure settings. These findings allowed for the
independent evaluation of the virtual character types without
interference from the intervention scenarios.

Significant differences emerged in the hedonic quality
of the virtual character types. The realistic human received
significantly lower hedonic quality ratings than the stylized
human, robot, and cat. In contrast, the cat received the
highest hedonic quality ratings and scored significantly higher
than both human embodiments. Contrary to our expectations,
no significant differences were observed regarding trust,
willingness to share information, or most socioemotional
dimensions. However, the robot received lower ratings than
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the stylized human on 1 dimension of therapeutic relation-
ship skills. Finally, participants’ preferences were distributed
across the stylized human, robot, and cat embodiments, with
the realistic human rated as the least preferred and the robot
as the most preferred.
Interpretation Within the Context of Prior
Work
The most consistent finding of this study was the com-
paratively unfavorable evaluation of the realistic human
embodiment. The realistic human received significantly
lower hedonic quality ratings than all other virtual therapist
embodiments and was also the least preferred character.
Qualitative feedback further revealed that several participants
perceived the realistic human as “uncanny.” One possible
explanation for these findings is the Uncanny Valley effect
[49], according to which highly human-like but imperfect
artificial agents can evoke discomfort or unease. This
interpretation is consistent with previous research on virtual
humans and social robotics. The perception of the realistic
human as more uncanny than the stylized human supports
McDonnell et al [48], who found that motion anomalies in
anthropomorphic virtual humans were less disturbing than in
realistic virtual humans. Similarly, Volonte et al [65] reported
that subtle behavioral cues were more noticeable in realis-
tic virtual humans than in stylized ones, which may have
contributed to the lower preference for the realistic human
in our study. Together, these findings suggest that increas-
ing visual realism alone does not necessarily improve users’
perceptions of virtual therapists and may even negatively
affect user experience when realism is not sufficiently
achieved.

Interestingly, participants responded positively to both
nonhuman embodiments. The cat received the highest
hedonic quality ratings, whereas the robot was the most
frequently preferred virtual therapist. Qualitative responses
indicated that participants often perceived the cat as playful
and trustworthy, while the robot was described as objective,
anonymous, and less distracting than the human embodi-
ments. These findings are consistent with previous research
suggesting that nonhuman agents can successfully fulfill
social roles without adopting a human-like experience [43].
Research on animal-like agents has demonstrated that users
can develop feelings of companionship and social connection
with virtual pets [52,53], while research in social robotics
[66,67] has shown that human-robot interactions exhibit
social similarities to human-human interactions. The positive
evaluations of both the cat and the robot indicate that virtual
therapists do not necessarily need to resemble humans to be
perceived favorably by users.

Contrary to our expectations, no significant differen-
ces were observed regarding trust or willingness to share
information across the different virtual therapist embodi-
ments. Previous research on automated VRET interven-
tions has suggested that virtual therapists can contribute
to therapeutic processes by providing psychoeducation,
guidance, and supporting a relationship similar to a thera-
peutic alliance [27,31]. The present findings suggest that

different embodiment species, including nonhuman embodi-
ments, may be capable of supporting comparable levels of
trust and willingness to share information. This interpreta-
tion is consistent with previous reviews showing that virtual
therapists and ECAs have been embodied in a wide range
of forms, including human avatars, photographic represen-
tations of clinicians, holographic therapists, fantasy charac-
ters, and virtual animals [32]. The positive evaluations of
multiple embodiments suggest that there may not be a
single universally preferred virtual therapist design. Future
research should therefore investigate whether preferences
for virtual therapist embodiments differ across user groups
and application contexts. However, these findings should be
interpreted with caution, as the relatively small convenience
sample and exploratory nature of the study may have limited
the ability to detect more subtle embodiment-related effects.

A similar pattern emerged in the socioemotional evalua-
tions. Although the robot was the most frequently preferred
embodiment, it received significantly lower ratings than the
stylized human on 1 dimension of therapeutic relationship
skills. This suggests that participants did not necessarily
associate their preferred virtual therapist with the embodi-
ment they perceived as most suitable for a therapeutic
interaction. While the robot was often described as objec-
tive and anonymous, participants frequently characterized
the stylized human as comforting and approachable. These
findings indicate that different virtual therapist embodiments
may be associated with different perceived strengths and that
preference alone may not fully capture how users evalu-
ate a virtual therapist. However, these findings should be
interpreted with caution, as participants reported a relatively
high affinity for technology, which may have increased the
acceptance of technological embodiments such as the robot.

To our knowledge, this study is among the first to examine
how realism and species influence users’ perceptions of
virtual therapists within a simulated VRET setting. Previous
research has demonstrated the feasibility and effectiveness
of incorporating virtual therapists, coaches, or health agents
into automated VRET interventions to provide psychoedu-
cation, guidance, and user support throughout treatment
[19,20,24,25]. However, little attention has been given to
how different embodiments are perceived by users. The
present findings therefore provide an initial indication that
embodiment characteristics may influence user experience
and socioemotional evaluations, while trust and willingness
to share information appear less dependent on embodiment.
Limitations
While this study provides valuable insights, several limita-
tions must be acknowledged. First, the sample consisted
of healthy young adults who were not diagnosed with dog
phobia, which limits the generalizability of the findings to
clinical populations.

Second, the psychoeducational dialogues with the virtual
therapists lasted only approximately 3.5 minutes, which is
sufficient to obtain a first impression of different embodi-
ments but unlikely to reflect the development of therapeutic
processes that typically emerge over longer interactions. As a
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result, constructs such as trust, willingness to share informa-
tion, and perceived therapeutic relationship skills may not
have been fully captured within the brief simulated encoun-
ters.

Further, since the socioemotional questionnaire was
developed specifically for this study and has not under-
gone formal psychometric validation, its results should be
interpreted with caution. Although the questionnaire’s items
are based on theoretical findings and derive from constructs
identified in the existing literature [56], the exploratory nature
of the instrument limits the conclusions that can be drawn
regarding construct validity and reliability. Future research
should include formal psychometric validation procedures,
such as assessments of internal consistency and construct
validity, as well as comparisons with established socioemo-
tional and therapeutic alliance measures.

Furthermore, the study relied on qualitative feedback to
assess the Uncanny Valley effect, which limits the preci-
sion of these findings. Finally, while the Wizard-of-Oz
approach increased experimental control and consistency
across conditions, it may have reduced the ecological validity
of therapist-participant interactions compared with fully
autonomous conversational systems.
Conclusions
Despite the potential of VRET for treating specific pho-
bias, it is not yet widely integrated into clinical practice.

This underscores the need for further research into its key
components, such as the role of virtual therapists, to improve
its implementation and accessibility for individuals with
specific phobias. This study represents an initial exploration
of how the realism and species of virtual therapist character
types may influence user experience and their socioemotional
evaluation in a VRET application. The realistic human model
received lower hedonic quality ratings and preference scores
than the other embodiments, suggesting that increased visual
realism does not necessarily result in more positive percep-
tions of virtual therapists and may, in some cases, lead to
less favorable user responses. Additionally, the cat model’s
higher hedonic quality and the robot’s popularity suggest
that different user groups may respond differently to virtual
therapist embodiments. Taken together, the findings indicate
that virtual therapist design may influence user experience
and socioemotional perceptions, highlighting the importance
of considering embodiment characteristics when developing
automated VRET interventions. Further research is needed
to better understand the impact of virtual therapist design in
VRET applications. Future studies should compare realistic
and stylized virtual characters, as well as different species,
across diverse user groups, longer interaction periods, and
clinical settings.
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