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Abstract

Virtual Reality (VR) is a technology that enables the simulation of real or artificial environments with 
high interactivity, providing users with a strong sense of immersion and presence. However, different 
technological experiences are often conflated, ranging from immersive head-mounted displays that 
transport users to digital environments and elicit intense emotional reactions, to interactions with virtual 
elements overlaid on tablet or smartphone screens, or even the viewing of three-dimensional movies using 
special glasses. These distinctions highlight the need for a precise definition of VR, its core features, and 
associated equipment to guide appropriate therapeutic use.​ This theoretical and conceptual review aims 
to clarify the fundamental characteristics of VR, with an emphasis on its application in Speech-Language 
Pathology, thereby supporting the careful selection and use of these resources in clinical practice. VR 
offers a broad spectrum of possibilities for speech-language assessment and rehabilitation across different 
areas of practice. The scientific literature in this field has been expanding, encompassing studies ranging 
from the development of rehabilitation and communication applications to the incorporation of VR into 
in-person therapeutic sessions. The consolidation of scientific evidence is therefore essential to ensure 
the effective use of VR, allowing its full potential to be explored and its characteristics tailored to user 
profiles, ultimately contributing to better clinical outcomes.
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Resumo

A realidade virtual (RV) é um recurso tecnológico que possibilita a simulação de ambientes reais 
ou simulados, com elevado grau de interatividade, proporcionando ao usuário a sensação de imersão e 
presença. Observa-se, contudo, uma frequente confusão entre diferentes experiências tecnológicas, desde 
o uso de óculos imersivos que transportam o usuário para ambientes digitais, desencadeando reações 
emocionais intensas, até a interação com elementos virtuais sobrepostos à tela de tablets ou smartphones, 
ou ainda a exibição de filmes em três dimensões com óculos específicos. Tais distinções evidenciam a 
necessidade de uma definição precisa do que caracteriza a RV, de suas propriedades e equipamentos, 
a fim de orientar sua aplicação terapêutica de forma adequada. Esta revisão teórica e conceitual tem 
como objetivo elucidar as características fundamentais da RV, com ênfase na área da Fonoaudiologia, 
de modo a subsidiar a escolha e o uso criterioso desses recursos na prática clínica. A RV oferece um 
amplo espectro de possibilidades para avaliação e reabilitação fonoaudiológica em diferentes contextos 
de atuação. A produção científica na área vem se ampliando, abrangendo desde o desenvolvimento 
de aplicativos voltados à reabilitação e à comunicação até sua incorporação em sessões terapêuticas 
presenciais. A consolidação de evidências científicas mostra-se, portanto, essencial para assegurar o uso 
assertivo da RV, permitindo explorar seu potencial máximo, adequar suas características ao perfil dos 
usuários e favorecer melhores desfechos clínicos.

Palavras-chave: Realidade Virtual; Fonoaudiologia; Reabilitação; Terapia de Exposição à Realidade 
Virtual; Fonoterapia.

Resumen

La realidad virtual (RV) es un recurso tecnológico que permite simular entornos reales o imaginarios 
con un alto grado de interactividad, proporcionando al usuario una sensación de inmersión y presencia. 
Sin embargo, existe una frecuente confusión entre diferentes experiencias tecnológicas, que van desde 
el uso de gafas inmersivas que transportan al usuario a entornos digitales, lo que provoca intensas 
reacciones emocionales, hasta la interacción con elementos virtuales superpuestos en pantallas de tabletas 
o teléfonos inteligentes, o incluso la visualización de películas tridimensionales con gafas específicas. 
Estas distinciones resaltan la necesidad de una definición precisa de las características de la RV, así 
como de sus propiedades y equipamiento, para orientar adecuadamente su aplicación terapéutica. Esta 
revisión teórica y conceptual busca dilucidar las características fundamentales de la RV, con énfasis en el 
campo de la logopedia, para apoyar la selección y el uso racional de estos recursos en la práctica clínica. 
La RV ofrece un amplio abanico de posibilidades para la evaluación y la rehabilitación logopédicas en 
diversos contextos profesionales. La producción científica en este campo ha aumentado, abarcando desde 
el desarrollo de aplicaciones centradas en la rehabilitación y la comunicación hasta su incorporación en 
las sesiones de terapia presencial. Por lo tanto, la consolidación de la evidencia científica es esencial para 
garantizar un uso eficaz de la RV, lo que permite explorar su máximo potencial, adaptar sus características 
al perfil de los usuarios y obtener mejores resultados clínicos.

Palabras clave: Realidad Virtual; Patología del Habla y el Lenguaje; Rehabilitación; Terapia de 
Exposición a la Realidad Virtual; Logopedia.
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What is virtual reality?

The term “Virtual Reality” emerged in the 
1980s. Jaron Lanier combined two seemingly 
contradictory concepts, effectively capturing 
their central essence: the fusion of the real and 
the virtual. However, the projects that formed the 
basis for modern VR were developed in preceding 
decades1-2.

In the 1950s, visionary filmmaker Morton Hei-
lig, regarded as a pioneer in immersive media, de-
veloped the Sensorama. This prototype integrated a 
stereoscopic film projector, an analog stereo audio 
system, a fragrance distribution array, fans for wind 
simulation, and a haptic chair. Collectively, these 
components delivered a multisensory experience 
that was unprecedented for its time2.

In the 1960s, following the development of 
Sketchpad, a system that pioneered computer 
graphics, Ivan Sutherland initiated the ‘Ultimate 
Display’ project, through which he engineered the 
first HMD2-3.

VR simulates three-dimensional environments 
with high-fidelity interactivity, providing the user 
with a sense of immersion and spatial presence. 
This experience is facilitated by the integration of 
multisensory stimuli (including visual, auditory, 
and occasionally tactile and kinesthetic inputs) 
designed to replicate perceptions that closely ap-
proximate those of the physical world1-3.

Scientifically, VR is defined as an advanced 
human-computer interface that replicates environ-
ments from the real or imaginary world to enhance 
perception and engagement. Its transdisciplinary 
application is widely recognized for its potential 
to foster impactful learning, rehabilitation, and 
skill acquisition through the integration of senso-
rimotor and cognitive elements within immersive 
contexts1-4.

From a technical standpoint, VR can involve an 
integrated set of devices, including HMDs, motion 
sensors, controllers, specialized audio systems, and 
standard input devices. These components operate 
synchronously to capture user input and provide 
real-time feedback. Continuous interactivity fa-
cilitates engagement in the virtual environment, 
enabling users to manipulate digital objects, navi-
gate three-dimensional environments, and perform 
tasks with high sensorimotor precision2-4.

Introduction

Recent advances in information technology 
have revolutionized daily life, making digital con-
nectivity a routine part of people’s lives, regardless 
of age or generation. This new paradigm extends 
from social interaction and communication to the 
performance of various activities of daily living. 
In fact, many people likely use it daily without 
even realizing it, through common devices such 
as tablets and smartphones1.

By integrating various technological resources 
into speech therapy, it is possible to transform 
traditional activities into playful and engaging 
challenges. This approach creates an environment 
that motivates and involves the patient, a factor 
crucial for achieving optimal therapeutic results1-2.

In the context of speech-language reha-
bilitation, virtual reality (VR) offers extensive 
applications across diverse clinical domains and 
age groups. The capacity to immerse patients in 
interactive stimuli in the metaverse (or other virtual 
environments) is a robust mechanism for increas-
ing engagement during therapeutic interventions. 
Using this technology not only enhances treatment 
appeal but also optimizes clinical outcomes by 
fostering consistent and focused practice2-3.

However, what characterizes virtual reality 
(VR) in clinical practice? Despite its growing inte-
gration, VR is frequently conflated with other visu-
alization technologies. Conceptual ambiguity often 
arises from varied digital experiences, ranging 
from the use of Head-Mounted Displays (HMDs) 
that lack immersive environments to interacting 
with digital elements superimposed on mobile 
devices, or from the projection of stereoscopic 
two-dimensional films. Consequently, a precise 
definition of what constitutes VR is essential for 
its rigorous therapeutic application.

Therefore, this theoretical-conceptual review 
aims to elucidate the defining characteristics of this 
technological resource, enabling practitioners to 
select and implement it with methodological rigor 
in clinical settings. Underpinning every entertain-
ment-oriented technology is a framework that has 
evolved through successive stages of advancement 
to achieve its contemporary complexity. Critically, 
these tools, across their varying levels, can be used 
in speech-language pathology practice.
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Some authors highlight interactivity with the 
virtual environment as one of the main aspects for 
the effectiveness and engagement of VR. As an 
example, they cite gaze-based interfaces in VR 
and gait interaction, which enhance immersion 
and minimize motion sickness, simultaneously 
contributing to user comfort2-4.

Presence, in turn, is a subjective variable 
defined as the psychological sensation of being 
physically extant within the virtual environment, 
despite the conscious awareness of the simulation. 
This concept refers to a multidimensional construct 
that emerges from the interaction between the sys-
tem’s levels of immersion and interactivity and the 
user’s cognitive and emotional factors3-4.

In the literature, the construct of presence is 
regarded as a primary metric for evaluating VR 
efficacy, and it is intrinsically linked to simula-
tion authenticity, emotional engagement, and the 
transfer of knowledge to real-world contexts. A 
heightened sense of presence correlates with an 
increased likelihood that the virtual experience will 
be perceived as trustworthy, thereby enhancing its 
educational, therapeutic, and behavioral utility1-2.

The presence serves as an indicator of VR 
system efficacy, as its intensity is directly associ-
ated with the perceived quality of the experience. 
Several authors reinforce this perspective, posi-
tioning presence as the foundational construct in 
human-computer interaction studies within virtual 
environments. This is particularly relevant to learn-
ing and content retention, thereby consolidating 
it as a central criterion for evaluating the broader 
impact of VR interventions2,4.

Considering the characteristics described, VR 
media and content provide experiences across three 
modalities: passive, exploratory, and interactive. 
In passive VR, the participant explores the virtual 
environment without control over the route or 
observation points in the scene. In this category, 
video recordings and 3D scenarios can provide a 
high level of immersion and presence, albeit with 
limited interaction. The exploratory mode allows to 
move around the scene and freely choose your path 
and perspective, though it does not allow interac-
tion with the objects in it. Interactive VR enables 
participant-directed exploration and interaction 
with the elements within the virtual environment5.

VR Characteristics

The efficacy of VR is fundamentally predicated 
on three crucial and interconnected attributes: level 
of immersion, interactivity, and presence. These 
elements are widely recognized as the primary 
determinants influencing the perceptual and cogni-
tive fidelity of virtual experiences2-4.

A robust technical understanding of these 
dimensions is fundamental for the advancement, 
selection, and implementation of immersive tech-
nologies across diverse contexts. Furthermore, 
these components constitute essential criteria for 
evaluating the efficacy and impact of VR experi-
ences, both from the user’s perspective and in 
alignment with specified pedagogical, therapeutic, 
or operational objectives2.

Immersion is defined as the extent to which 
a VR system engages the user sensorially, to the 
point where stimuli from the virtual environment 
are perceived as real. Increases in graphical reso-
lution, field of view, and the synchronization of 
multisensory stimuli correlate directly with an 
enhanced perception of immersion2-3.

It is important to emphasize that immersion is 
not entirely linked to the type of immersive VR. 
However, the system must allow the user to feel in-
volved in the virtual environment, whether through 
their physical body or a representation, such as an 
avatar. This feeling of “being inside” the environ-
ment is essential in contexts where perceptual ac-
curacy, motivation, and user engagement are crucial 
to the effectiveness of VR applications, such as in 
clinical training, surgical simulations, and motor 
rehabilitation interventions. Furthermore, when 
combined, immersion and storytelling enhance the 
experience, giving the user a sense of presence4.

The ability to interact in a VR system lies in 
its immediate response to user commands. It is 
this real-time feedback that enables total control 
over objects, exploration of the virtual environ-
ment, and modification of the scenario according 
to your choices2-4.

Unlike passive media, VR necessitates active 
user agency; therefore, the system’s immediate 
responsiveness is critical for sustaining engagement 
and optimizing learning and experimentation. Con-
sequently, the efficacy of this interaction is directly 
contingent upon motion sensor accuracy, system 
latency, and the quality of the control interfaces2.
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in formal educational settings, basic simulations, 
desktop-based digital gaming, and corporate train-
ing with moderate cognitive or motor demands. 
Additionally, it remains prevalent in real-time navi-
gation, digital cultural tours, and virtual meetings3-4.

Semi-immersive VR occupies an intermediary 
position between immersive and non-immersive 
systems. This modality provides a degree of sen-
sory and spatial engagement without entirely elimi-
nating the perception of the physical environment. 
Semi-immersive systems often utilize large-scale 
projections, CAVE (Cave Automatic Virtual En-
vironment) type environments, panoramic screens 
frequently combined with motion sensors, and 
interactive graphical interfaces. Operationally, this 
system functions like observing a room through 
a window or doorway; a shift of gaze toward the 
periphery causes the user to disengage from the 
virtual world2-3,5.

From a functional perspective, this category 
enables the simulation of complex tasks with 
high-fidelity realism. It is particularly useful in 
academic environments, engineering laboratories, 
clinical simulation centers, and technical teaching 
platforms that require a strategic balance between 
immersion and contextual control2.

While immersive VR provides more realistic 
and high-fidelity experiences, the non-immersive 
paradigm remains widely utilized due to its cost-
effectiveness, accessibility, and ease of implemen-
tation2,4-5.

Classifying VR by level of immersion is fun-
damental to understanding its diverse applications, 
limitations, and potential. The choice between these 
modalities should be informed by the applica-
tion’s specific objectives, target audience profile, 
available technological resources, content, and the 
intended user experience2,4. Figure 1 illustrates the 
interconnectedness of the primary VR components 
described in this article, highlighting that a clear 
understanding of these distinctions is essential for 
the critical and effective adoption of VR across 
scientific, educational, clinical, and industrial 
contexts.

Types of VR

VR systems can be classified into three main 
categories: immersive, non-immersive, and semi-
immersive. This taxonomy is based on the degree 
of immersion provided, the complexity of the de-
vices used, and the user’s perception of presence. 
This framework is widely recognized in academic 
discourse for facilitating a nuanced understanding 
of the various interaction modes between the user 
and the virtual environment.

Immersive VR represents the most advanced 
and engaging form of virtual simulation. It is char-
acterized by providing the user with a profound 
sense of presence in the digital environment, 
establishing a feedback loop in which physical 
and virtual worlds become mutually accessible. 
This modality relies on sophisticated hardware, 
including HMDs, motion sensors, controllers, and 
specialized audio systems, operating synchronously 
to enable real-time sensorimotor interaction2-5.

Immersive VR generates high-fidelity simula-
tions of specific physical environments, achieving a 
degree of immersion in which the user feels physi-
cally present within the virtual space while remain-
ing aware of the simulation. This characteristic is 
particularly effective in contexts requiring complex 
experiential training—such as surgical procedures, 
flight simulation, therapeutic exposure, and interac-
tive educational environments2-5.

Non-immersive VR refers to systems where 
interaction occurs through conventional interfaces, 
such as monitors, keyboards, mice, and joysticks. 
Within this framework, the user remains fully 
aware of their physical surroundings, with minimal 
sensory engagement, which considerably limits 
the sense of virtual presence. Consequently, this 
approach is appropriate for activities that do not 
necessitate high levels of perceptual immersion2-3.

Despite its lower level of immersion, this 
modality offers significant operational advantages, 
including cost-effectiveness, enhanced accessibil-
ity, and ease of implementation. It is widely utilized 
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Figure 1. Diagram of the constituent dimensions of VR: interrelationships between subjective 
experience, content modalities, and levels of technological immersion. (Figure created by the authors 
themselves).

Technologies involved

Communication between real and virtual envi-
ronments is established by data input devices, that 
is, equipment that captures changes in the physical 
context. The most commonly used devices are the 
mouse and keyboard; however, their functionality 
is limited to non-immersive desktop environments2.

Driven by advancements in monitoring tech-
nology, modern systems strive for more naturalistic 
interaction. This necessitates the use of specific 
hardware tailored to the user’s interaction con-
text. One example is the joystick, which allows 
the movement of objects and characters in virtual 
environments, immersive or not, responding di-
rectly to the user’s actions. Similarly, touchscreens 
are highly effective for semi-immersive or non-
immersive setups, as these interfaces require direct 
visual alignment with the interaction surface to 
ensure high-precision execution2-4.

Tracking systems represent another category of 
input devices, responsible for monitoring specific 
objects within the physical environment and map-
ping their coordinates for reproduction in the virtual 
space. The most common example is the sensory 
glove, which captures hand and finger movements. 
However, technological advancements have led 
to the development of interactive systems that are 
increasingly less dependent on physical equipment 
attached to the body. Key innovations include 
motion controllers, hand tracking, eye tracking, 
voice input, and locomotion platforms. These latter 
devices are similar to treadmills, with trackers to 
record lower-limb kinematics, enabling the user to 
walk or run within the virtual environment without 
physical displacement2-4,6.

Haptic devices simulate various physical 
stimuli to provide kinesthetic feedback during inter-
action with the virtual environment. These stimuli 
range from forces (such as traction and resistance) 
and weight to variations in temperature, vibrations, 
and movement2-4.
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Virtual devices and environments that do not 
generate a sense of presence or interaction do not 
constitute a genuine VR experience. Consequently, 
interfaces that restrict interaction to conventional 
controls, do not respond in real time to user move-
ments, or exhibit perceptible delays in response, are 
also not characterized as VR2-4.

Finally, it is important to emphasize that digital 
environments that merely reproduce static virtual 
contexts without enabling interaction or dynamic 
responses to participants’ actions do not meet the 
minimum criteria for being considered VR. This 
is because minimal two-way interactivity is an es-
sential requirement of this technology2-4.

Applications of VR in Speech 
Therapy

Speech-language pathology rehabilitation 
is fundamentally grounded in the principle of 
neuroplasticity, defined as the nervous system’s 
capacity to respond to intrinsic or extrinsic stimuli 
by reorganizing its structure, functions, and neural 
connectivity. This adaptive capacity is driven by 
development, experience, and, crucially, learning. 
For such cortical reorganization to consolidate 
effectively, therapeutic strategies should prioritize 
high-intensity, repetitive, and functionally relevant 
stimuli6-7.

In this context, the effectiveness of learning 
and consolidating new memories increases when 
emotional factors are emphasized. Emotion, trig-
gered by external stimuli, is intrinsically associated 
with feeling and motivation. Studies show that 
positive emotions facilitate learning because their 
motivational components induce curiosity, a psy-
chological state closely linked to interest in new and 
surprising activities or stimuli, thereby increasing 
long-term knowledge retention1,5-6.

VR technology, especially in its immersive 
form, elicits emotional responses and heightens 
sensory perception. By fostering positive experi-
ences, motivation, and engagement, these attributes 
create an enriched environment optimized for the 
development and exploration of neuroplasticity6.

VR becomes a particularly viable option when 
considering simulation scenarios that require sig-
nificant resources to replicate in a clinical setting. 
Direct exposure of an individual to a situation that 
could trigger their difficulty carries the risk of ad-
verse outcomes. Conversely, utilizing VR to simu-

Visual display systems enable user interaction 
within three-dimensional virtual environments that 
vary in immersion level, graphic quality, mobility, 
and application. These devices typically include 3D 
audio to simultaneously stimulate sight and hear-
ing. This category includes the following options: 
flat screens or monitors used in non-immersive VR; 
CAVE systems, which are environments where im-
ages are projected onto multiple surfaces, including 
the floor and ceiling – to ensure immersion and 
user tracking, these systems are commonly used in 
conjunction with 3D glasses and location sensors; 
mobile-based headsets (Mobile VR); and, finally, 
standalone or tethered HMDs connected to comput-
ers or consoles2-4.

What is not considered VR?

The increasing use of VR across fields such as 
education, health, and industry necessitates clearly 
defining the criteria that delineate its boundaries. 
Establishing these parameters is essential to prevent 
conceptual ambiguities that could otherwise com-
promise the rigor of scientific analysis2-4.

For a resource to be considered VR, specific 
criteria are applied, including immersion, inter-
activity, real-time responsiveness, and a sense of 
presence, all of which are foundational to the 
technology. A VR system need not fully exploit all 
of these attributes; however, the complete absence 
of any of them can disqualify it3-4.

Video games have a closer relationship with 
VR, mainly because they enable real-time user 
interaction. Although they initially emerged with 
two-dimensional (2D) graphic elements, the evo-
lution toward three-dimensional environments 
incorporated several VR-specific characteristics, 
consolidating games as one of the main application 
sectors of this technology. Similarly, 3D visualiza-
tion systems and flight simulators that offer some 
level of real-time interaction are also recognized 
as legitimate VR applications2-3.

Another feature that can be confused with VR 
is augmented reality (AR) system. The AR is char-
acterized by the overlay of virtual elements onto the 
physical environment, allowing the user to maintain 
visual and sensory perception of the real context. In 
essence, while VR provides a fully simulated envi-
ronment, AR integrates digital components into the 
physical context, resulting in distinct experiences 
from both technical and perceptual perspectives2-4.
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Another VR platform that stands out in the 
literature is EVA Park, which offers a virtual envi-
ronment specifically designed for individuals with 
aphasia. The platform features various functional 
locations that facilitate interactive communication 
among multiple users via personalized avatars. 
Regarding communication functionality, the group 
that used the platform demonstrated significant 
improvement compared to the control group, and 
these positive results were maintained through the 
13th week of the study. Although not statistically 
significant, the other items evaluated, such as verbal 
fluency, lexical access, narrative production, com-
municative confidence, and social isolation, also 
showed positive results11.

The authors cite a limitation of the study: the 
average age of the participants (under 60 years), 
which reflects a generational aspect of greater fa-
miliarity with technology, such as computers11. It is 
essential to analyze the patients’ profiles to whom 
VR technologies will be proposed to ensure posi-
tive results. It should be considered that emotional 
aspects influence learning, with comfort and safety 
during rehabilitation being determining factors. On 
the other hand, it is noteworthy that the incidence 
of stroke is increasing among younger individuals 
(under 50 years of age)12. This change in profile 
suggests that, in the future, these patients will not 
only be familiar with new technologies but may 
also prefer to use them in the therapeutic process.

In another study, the EVA Park platform was 
analyzed by individuals with aphasia, who shared 
their opinions on their experience with the inter-
vention they received, including its use, the virtual 
environment, and its impacts. Users reported im-
provements in communication, including increased 
interaction with family and friends, greater com-
municative confidence (manifested by reduced 
shyness and anxiety in social situations), and a 
sense of agency in performing daily activities, such 
as ordering at restaurants. One important aspect 
mentioned was the possibility of interacting with 
other users on the platform, which was associated 
with fun, comfort, and improved mood. Another 
relevant aspect was the relationship established 
with avatars, which allows the visualization of 
bodily characteristics prior to the neurological 
event, such as the absence of hemiplegia. This point 
reinforces the main advantage of VR: the ability 
for the user to feel present in the imaginary world 

late these scenarios enables precise environmental 
control, allowing for immediate intervention in 
response to emerging behaviors and emotional 
reactions2,6.

Although the clinical application of VR as a 
therapeutic resource is still in its nascent stages, 
it is already integrated across various domains of 
speech-language pathology. Current evidence is 
most robust regarding its use for individuals with 
aphasia, spanning from the development of spe-
cialised communication platforms to its integration 
into face-to-face sessions7-13. In terms of research 
volume, this is followed by its application in pedi-
atric rehabilitation14-20.

The impairment of communication skills re-
sulting from aphasia significantly hinders patients’ 
social and professional reintegration, necessitat-
ing the development of assistive technologies 
for rehabilitation following stroke sequelae. Two 
independent research groups synthesized 14 studies 
involving VR-based aphasia rehabilitation through 
systematic reviews and a meta-analysis.  Outcomes 
were better in the VR groups than in conventional 
speech therapy across all studies, but the differ-
ences were not statistically significant or were only 
borderline7-8.

Further exploration of this tool’s potential is 
essential, as current research primarily focuses on 
adapting traditional clinical protocols to virtual 
formats. While this is already a major step toward 
demonstrating the feature’s viability, it is crucial to 
explore VR’s versatility in creating new protocols, 
platforms, and applications by leveraging its online 
and multi-user capabilities9.

A VR application for mobile devices was 
developed by a group of researchers, using smart-
phone headsets and Google Cardboard, to enable 
aphasic individuals to perform unsupervised train-
ing. The feature was evaluated by a team special-
izing in speech therapy and game development, 
as well as by users with aphasia and those with 
healthy individuals. Results demonstrated high 
usability and user satisfaction, with participants 
highlighting the ease of use and the advantages of 
remote accessibility over traveling to a clinical of-
fice. The negative point mentioned was the absence 
of immediate professional feedback, emphasizing 
that while the app is a viable training tool, it serves 
as a complement to, rather than a replacement for, 
specialist-led sessions10.



Virtual reality: a conceptual review and its applications in speech therapy

C
O

M
M

U
N

IC
A

T
IO

N
S

9/11
  
Distúrb Comun, São Paulo, 2026;38(2): e75217

delivered via headphones to healthy participants. 
Results demonstrated that speech-in-noise testing 
is feasible in immersive VR environments, even 
without direct supervision. The researchers also 
emphasize the importance of using speech-in-noise 
tests rather than measuring speech recognition in 
silence when a more comprehensive understand-
ing of a patient’s daily hearing ability is desired25.

The authors make important reflections on the 
use of VR, particularly regarding cybersickness25. 
This phenomenon involves symptoms such as 
nausea, dizziness, and fatigue, which may occur 
during or after use of the tool. Empirical evidence 
suggests that 60% to 95% of participants experi-
ence some degree of symptomatology26.  This is 
a critical issue to discuss, as such symptoms may 
interfere with activity or even make the use of the 
resource infeasible for this group. In the context 
of an assessment, inconclusive outcomes can be 
even more serious.

Although the etiology of cybersickness is 
undetermined, three common theories attempt to 
unravel its origin: the sensory conflict theory, based 
on the discrepancy between the visual, vestibular, 
and proprioceptive senses, as well as expectation 
and prior experience; postural instability, which 
describes a physiological response to the inability 
to maintain body postural control; and the eye 
movement theory. While state-of-the-art devices 
have significantly reduced the prevalence of cy-
bersickness, the high cost of these cutting-edge 
technologies may limit their use26.

In addition to the pleasurable sensation, the 
visualization and motor imagination induced by VR 
can strengthen existing motor pathways, increase 
corticospinal excitability, and improve functional 
connectivity between motor and sensory areas. One 
example of this is a study that used Action Observa-
tion Therapy and Augmented Feedback (AOTAF) 
in VR with a patient with buccofacial apraxia fol-
lowing neurosurgical resection of an atypical me-
ningioma. The results indicated improvements in 
the quality and range of facial movements, enabling 
most facial expressions (e.g., kissing, smiling, lat-
eral displacement of the mouth) without synkinesis. 
These improvements represented a 118% gain in 
the Upper Facial Apraxia Test (UFAT) and a 200% 
gain in lower facial movements27.

Speech-language pathologists’ perceptions of 
VR use in clinical practice reveal, in addition to the 
limitations highlighted in other studies cited in this 

and perform actions that are no longer possible in 
the real environment13.

The EVA Park platform is cited in several 
studies involving adults with aphasia, and all report 
some degree of improvement in communication 
function. However, no evidence of its use in pe-
diatric populations was found in the literature11,13. 
Conversely, the use of VR in speech-language 
rehabilitation is more widespread among children, 
encompassing conditions such as autism14-15, cere-
bral palsy16, disfluency17, developmental language 
disorders18-19, and traumatic brain injury20. While 
overall outcomes are positive, studies raise ques-
tions about the appropriate tools to use, including 
designs that seek to connect with the user, espe-
cially for activities that address communication 
functionality.  tooling and user-centric designs that 
foster engagement, particularly in activities ad-
dressing functional communication. Furthermore, 
professionals emphasize limitations in technical 
proficiency, the need for specialized training, and 
the institutional challenge of securing adequate 
equipment and managerial support.

In the domains of vocal rehabilitation and 
communication skills, several studies are underway 
and showing promising results. The main outcomes 
involve implementing and consolidating relevant 
vocal behaviors in a controlled, realistic environ-
ment, and identifying treatment goals through 
observation of individuals in realistic situations21-24. 
Furthermore, the feature simplifies the use of bio-
feedback as a therapeutic support and allows for 
the perception of factors related to nonverbal com-
munication skills that may contribute to increased 
anxiety during public speaking.

The close relationship between speech-in-
noise skills and speech intelligibility in listeners, 
both with normal hearing and hearing impairment, 
leads audiology professionals to seek the integra-
tion of perceptual variables that influence listening 
behavior in real-life scenarios, within research 
paradigms and methods. Examples include visual 
information and the ability to perform exploratory 
head movements25.

In this context, researchers investigated wheth-
er speech-in-noise testing in VR could be a viable 
solution to these challenges25. Utilizing a random-
ized mixed-model design, the study employed the 
German Hearing in Noise Test (HINT) across two 
conditions: a conventional sound-attenuated booth 
with loudspeakers and one of three virtual scenarios 



C
O

M
M

U
N

IC
A

T
IO

N
S

10/11
  
Distúrb Comun, São Paulo, 2026;38(2): e75217

Aline Romann, Alcyr Oliveira, Bárbara Beber

References

1. Thorndahl D, Abel M, Albrecht K, Rosenkranz A, Jonas 
K. Bridging the digital disability divide: supporting digital 
participation of individuals with speech, language, and 
communication disorders as a task for speech-language 
pathology. Front Commun. 2025;10:1512458. doi: 10.3389/
fcomm.2025.1512458 
2. Steuer J. Defining virtual reality: dimensions determining 
telepresence. J Commun. 1992;42(4):73-93. doi: 10.1111/
j.1460-2466.1992.tb00812.x.
3. Slater M. Immersion and the illusion of presence in virtual 
reality. Br J Psychol. 2018;109(3):431–3. doi: 10.1111/
bjop.12305.
4. Hao H. The semiotic interpretation of ‘virtual reality’ and 
its relevant issues. Digit Scholarsh Humanit. 2025;40:529–37. 
doi: 10.1093/llc/fqaf029.
5. Shchory S, Nitzan K, Harpaz G, Doron R. Not just a game: 
the effect of active versus passive virtual reality experiences on 
anxiety and sadness. Virtual Real. 2024;28:20. doi: 10.1007/
s10055-023-00925-6.
6. Tyng CM, Amin HU, Saad MNM, Malik AS. The influences of 
emotion on learning and memory. Front Psychol. 2017;8:1454. 
doi: 10.3389/fpsyg.2017.01454.
7. Devane N, Behn N, Marshall J, Ramachandran A, Wilson S, 
Hilari K. The use of virtual reality in the rehabilitation of aphasia: 
a systematic review. Disabil Rehabil. 2022;45(23):3803-22. doi: 
10.1080/09638288.2022.2138573.
8. Cao Y, Huang X, Zhang B, Kranz G, Zhang D, Li X, et al. 
Effects of virtual reality in post-stroke aphasia: a systematic 
review and meta-analysis. Neurol Sci. 2021;42(12):5249-59. 
doi: 10.1007/s10072-021-05202-5.
9. Devane N, Marshall J, Wilson S, Hilari K. Developing 
a new aphasia therapy for a virtual world: the Virtual 
Elaborated Semantic  Features  Analysis  (VESFA) 
intervention. Disabil Rehabil. 2025;47(22):5839–51. doi: 
10.1080/09638288.2025.2470401.
10. Bu X, Ng PH, Tong Y, Chen PQ, Fan R, Tang Q, et al. 
A mobile-based virtual reality speech rehabilitation app for 
patients with aphasia after stroke: development and pilot 
usability study. JMIR Serious Games. 2022;10(2):e30196. doi: 
10.2196/30196.
11. Marshall J, Booth T, Devane N, Galliers J, Greenwood H, 
Hilari K, et al. Evaluating the benefits of aphasia intervention 
delivered in virtual reality: results of a quasi-randomised 
study. PLoS One. 2016;11(8):e0160381. doi: 10.1371/journal.
pone.0160381.
12. Scott CA, Li L, Rothwell PM. Diverging temporal trends 
in stroke incidence in younger vs older people. JAMA Neurol. 
2022;79(10):1036-44. doi: 10.1001/jamaneurol.2022.1520.
13. Amaya A, Woolf C, Devane N, Galliers J, Talbot R, Wilson 
S, et al. Receiving aphasia intervention in a virtual environment: 
the participants’ perspective. Aphasiology. 2018;32(5):538–58. 
doi: 10.1080/02687038.2018.1431831.
14. Mills J, Duffy O. Speech and language therapists’ 
perspectives of virtual reality as a clinical tool for autism: cross-
sectional survey. JMIR Rehabil Assist Technol. 2025;12:e63235. 
doi: 10.2196/63235.

article, a lack of knowledge about this technology. 
Despite being aware of the benefits, especially the 
possibility of simulating real-life contexts, and 
being receptive to its use in clinical practice, a sig-
nificant barrier mentioned was the need for specific 
training, as well as manuals and clinical protocols 
to guide the use and handling of the VR devices28.

It is important to emphasize that, although 
increasingly innovative, technologies do not 
replace the assessment and guidance in rehabilita-
tion provided by a speech-language pathologist. 
Platforms with rehabilitation-focused activities 
aim to extend the tasks performed during speech 
therapy sessions into the user’s home. This makes 
them more accessible and allows them to fit into 
an individual’s routine, even enabling their use at 
times when the individual is most able to engage 
in cognitive activities14,28.

Final considerations

Throughout this article, we discuss the charac-
teristics of VR, the available types, and the devices 
that can be used with them. Knowing how to dif-
ferentiate between these technologies broadens the 
range of possibilities for using this resource and, 
most importantly, facilitates planning and targeting 
towards the profile that best suits it.

Although the historical context shows that VR 
has been used for almost a century, its significant 
use in healthcare is recent. Particularly in speech-
language pathology, studies remain scarce, but 
they have sparked important discussions about 
the limitations and possibilities for improving this 
resource, opening space for important advances in 
technological innovation. This involves devices, 
design, and stimuli that promote appropriate, tar-
geted, and assertive use, and is enhanced by the 
possibility of integrating different areas involved, 
such as computing and healthcare.

Finally, fostering knowledge regarding the 
clinical applicability of VR and technical pro-
ficiency in device handling is fundamental to 
expanding interest among speech-language pathol-
ogy professionals. This growing engagement with 
technology will, in turn, drive the development of 
further research, ultimately strengthening the qual-
ity of evidence and facilitating the establishment 
of standardized clinical protocols.



Virtual reality: a conceptual review and its applications in speech therapy

C
O

M
M

U
N

IC
A

T
IO

N
S

11/11
  
Distúrb Comun, São Paulo, 2026;38(2): e75217

28. Brassel S, Brunner M, Power E, Campbell A, Togher 
L. Speech-language pathologists’ views of using virtual 
reality for managing cognitive-communication disorders 
following traumatic brain injury. Am J Speech Lang Pathol. 
2022;31(4):1856-72. doi: 10.1044/2022_AJSLP-22-00077.

15. Karami B, Koushki R, Arabgol F, Rahmani M, Vahabie 
A. Effectiveness of virtual/augmented reality-based 
therapeutic interventions on individuals with autism spectrum 
disorder: a comprehensive meta-analysis. Front Psychiatry. 
2021;12:665326. doi: 10.3389/fpsyt.2021.665326.
16. Mangani G, Barzacchi V, Bombonato C, Barsotti J, Beani E, 
Menici V, et al. Feasibility of a virtual reality system in speech 
therapy: from assessment to tele-rehabilitation in children 
with cerebral palsy. Children (Basel). 2024;11(11):1327. doi: 
10.3390/children11111327.
17. Al-Nafjan A, Alghamdi N, Almudhi A. Virtual reality 
technology and speech analysis for people who stutter. 
EMITTER Int J Eng Technol. 2021;9(2):326-38. doi: 10.24003/
emitter.v9i2.649.
18. Cappadona I, Ielo A, La Fauci M, Tresoldi M, Settimo 
C, De Cola MC, et al. Feasibility and effectiveness of speech 
intervention implemented with a virtual reality system in 
children with developmental language disorders: a pilot 
randomized control trial. Children (Basel). 2023;10(8):1336. 
doi: 10.3390/children10081336.
19. Hațegan C, Talaș D, Trifu R. Virtual reality in speech 
sound disorders therapy. Educ New Dev. 2023;2:474-8. doi: 
10.36315/2023v2end106.
20. Riccardi J, Fink P, Brown J, Murray-James H. Speech-
language pathologists’ perspectives on virtual reality for 
childhood traumatic brain injury. Am J Speech Lang Pathol. 
2025;34(4):2010-24. doi: 10.1044/2025_ajslp-24-00416.
21. Hansa J, Hansen H. User-centered qualitative evaluation 
of a fully immersive, head-mounted virtual reality 
application prototype to facilitate real-life transfer in 
voice therapy. Int J Speech Lang Pathol. 2025:1-13. doi: 
10.1080/17549507.2025.2473075.
22. Glémarec Y, Hörmann A, Lauer N, Buche C, Lugrin J, 
Latoschik M. Towards virtual audience simulation for speech 
therapy. In: IVA ‘23: Proceedings of the 23rd ACM International 
Conference on Intelligent Virtual Agents; 2023 Sept 19-22; 
Würzburg, Germany. New York: ACM; 2023. p. 1-3. doi: 
10.1145/3570945.3607348.
23. Spyridonis F, Daylamani-Zad D, Nightingale J. PublicVR: 
a virtual reality exposure therapy intervention for adults with 
speech anxiety. Virtual Real. 2024;28:105. doi: 10.1007/
s10055-024-00998-x.
24. Bartyzel P, Igras-Cybulska M, Hekiert D, Majdak M, 
Lukawski G, Bohné T, et al. Exploring user reception of 
speech-controlled virtual reality environment for voice and 
public speaking training. Comput Graph. 2025;126:104160. 
doi: 10.1016/j.cag.2024.104160.
25. Ramírez M, Müller A, Arend J, Himmelein H, Rader T, 
Pörschmann C. Speech-in-noise testing in virtual reality. Front 
Virtual Real. 2024;5:1470382. doi: 10.3389/frvir.2024.1470382.
26. Kim YY, Kim HJ, Kim EN, Ko HD, Kim HT. Characteristic 
changes in the physiological components of cybersickness. 
Psychophysiology. 2025;42(5):616–25. doi: 10.1111/j.1469-
8986.2005.00349.x.
27. Emedoli D, Arosio M, Tettamanti A, Iannaccone S. Virtual 
reality augmented feedback rehabilitation associated to action 
observation therapy in buccofacial apraxia: case report. Clin 
Med Insights Case Rep. 2021;14:1179547621994579. doi: 
10.1177/1179547621994579.

This work is licensed under a Creative Commons Attribution 
4.0 International License, which permits unrestricted use, distri-
bution, and reproduction in any medium, provided the original 
work is properly cited.


