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ABSTRACT

Cognitive Behavioral Therapy (CBT) is a key treatment for anxiety and depression. However, CBT
alone has limitations in adolescents due to emotional imbalances. Dance Movement Therapy (DMT)
allows adolescents to express emotions in a way that is active and socially acceptable. In adults, DMT
in combination with CBT is an effective approach for treating mental health conditions. However, there
is limited literature on the impact of DMT in adolescents and no studies on potential long-term benefits.
This paper reviews current publications on DMT as a therapeutic tool for mental health treatment in
adolescents, including background on DMT, neurophysiological concepts, the mirror neuron system
(MNS) and the potential benefits of combined CBT/DMT. This review suggests that due to the
challenges of studying DMT (e.g., limited use of functional MRI (fMRI) in a moving dancer), more
studies are necessary to evaluate the efficacy and application of combined therapy. This review also
recommends exploration of new platforms to deliver DMT, such as smartphone apps, metaverse and
virtual reality (VR). This could make combined therapy more successful, affordable, and accessible to
a wider population. Future research should be focused on longitudinal studies on combined CBT/DMT
in adolescents.
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INTRODUCTION

The World Health Organization estimates that
nearly 15% of 10—19-year-olds experience mental health
conditions (1). The COVID-19 pandemic increased
social isolation to 24% in the US, Europe, and China up
from 10% pre-pandemic (2). The effect of COVID-19
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on depression and anxiety in schoolchildren and
adolescents was reviewed in a meta-analysis by Racine
et al., which included over 80,000 individuals (age
4-18). During the pandemic, about 25% of children and
20% of adolescents had moderate to severe depression
(e.g., sadness, hopelessness or mood lability) or anxiety
(e.g., excessive worry or fear) symptoms during the
pandemic. There is a critical need to address this surge
in mental health conditions in adolescents (3).

CBT is a first line, highly effective treatment for
anxiety and depression. It is a type of psychotherapy
proven to have a profound effect on cognition, mood and
overall emotional regulation (4). DMT uses movement
to improve emotional, cognitive, physical, spiritual, and
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social aspects of the individual. DMT also was shown
to alleviate anxiety and depression in youth (5). Used
in combination, CBT and DMT complement each other
(6). During COVID, DMT shifted to virtual platforms,
such as Zoom, Skype, and Google Classroom (5). This
change fostered wider use of DMT, including through
mobile apps and potentially through virtual reality in
the post-COVID era. In this literature review, the use
of DMT as a tool in behavioral health is highlighted
through novel methods such as smartphone apps and
VR. This review will explore the need for more research
on the use of DMT/CBT, specifically in adolescent
mental health and potential application via mobile apps
and metaverse.

DMT HISTORY

The American Dance Therapy Association (ADTA)
defines DMT as “the psychotherapeutic use of
movement to promote emotional, social, cognitive, and
physical integration of the individual, for the purpose
of improving health and well-being” (7). Throughout
history, dance appears in rituals and cultural traditions.
It is also associated with a pleasure cycle, which makes
people intrinsically want to dance (8). It was common
to use dance to escape bad spirits or mental illness.
Roman poet Lucien (2" century CE) thought dance
to be the best offering of the Muses and a mirror of
universal harmony (8). Indian culture describes the
world as “a dance of God” (8). The dance of God is a
metaphor for individual’s life journey, seeking balance
and connection with the divine through movements.
In Italy, the tarantella is a dance thought to relieve
the symptoms known as tarantism, specifically,
emotional distress or hysteria, caused by a bite of the
tarantula spider. Dance is a part of human life and
culture. Therefore, it is not surprising that DMT is
proven effective in improving well-being, especially
in individuals who struggled with trauma or elevated
levels of stress.

DMT evolved, starting with Marian Chase, a former
dance educator and performer, who worked in late
1940 with WWII POWs suffering from post-traumatic
stress syndrome (PTSD) at St. Elizabeth’s Hospital
in Washington, DC (9). She had remarkable success
with patients who were unable to speak. Through
copying and repeating their movements, establishing
eye contact, then physical contact through dance, she
was able to help patients alleviate symptoms. She had
a significant impact in the development of DMT and
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with colleagues created the American Dance Therapy
Association. Another foundational principal of DMT is
Freud’s theory of psychoanalysis. Using improvisation,
dance movement therapy created a way to incorporate
the unconscious that Freud argued is present in each of
us (10). According to French psychoanalyst Anzieu, the
connection between mind and body was not recognized
in most psychotherapies (11). DMT helped acknowledge
this connection and develop it as a therapy.

DMT KEY CONCEPTS

“Dance is the hidden language of the soul,”
according to Martha Graham (45). It is not just a
series of movements set to music, it’s a language of
expression, a medium to convey a story. DMT aims
to interpret and utilize one’s movements to promote
the emotional, cognitive, and social integration of
a person and improve their mental health (12). It
empowers persuasive communication through body
movements, enabling non-verbal communication
between the therapist and treated individual. The
integration of body and mind is a critical component for
effective dance movement therapy (13). By combining
physical movement, body awareness, mindfulness,
and creativity, DMT provides psychological healing
(14). A key component of DMT, body awareness (8),
includes proprioception (sense of self-movement,
force, and body position) and interoception (sense of
bodily state including emotion) (8). The link between
body awareness, emotion, and cognition is pivotal for
emotional regulation and sense of self (15). Emotional
regulation is the process by which individuals influence
their emotions and how they experience them. It is
essential for healthy psychological functioning (16).
Deficits in emotional regulation are linked to disorders
such as anxiety and depression (17). Individuals
with anxiety or depression need to learn effective
ways to optimize emotional regulation (18). DMT
promotes health through coordinating physical, mental,
emotional, and social aspects of an individual.

DMT therapists help clients connect to their
emotions through dance movement and body awareness
and gauge their client’s emotional state. Therapists
precisely mirror their patients’ movements and mimic
the qualities and emotional tone of their movements.
By skillful application of DMT, therapists guide clients’
emotions with modified movements and connect
them on a psychological level, leading to decreased
symptoms and overall enhancement of well-being (19).
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The connection between the therapist and the client
forms a continuous non-verbal empathic dialogue.

MIRROR NEURON SYSTEM

The act of “mirroring” is based on physiological
knowledge of the mirror neuron system (MNS) (20,
22). Mirror neurons were first discovered in macaque
monkeys in the 1990s in Italy. These specialized
neurons become activated when an individual
performs an action while simultaneously observing
someone else performing the same action, linking
action observation with action execution (21). Various
parts of the brain engage in this process and make up
the MNS. The premotor cortex is an important part
of this complex system (23). The MNS has a role in
controlling behavior, specifically the trunk muscles,
in planning movement and in special guidance of
movements. Dance training and dance observation can
help advance knowledge of the human mirror neuron
system. During dance movements, scientists performed
fMRI (functional MRI) scans, revealing activation
of the premotor cortex (frontal MNS), parictal lobe
(parietal MNS) and superior temporal sulcus, as shown
in Figure 1 (23). The parietal lobe integrates multiple
sensory movements. Activation of the superior temporal
sulcus is responsible for dance imitation, rhythm
synchronization, and melody discrimination tasks (42).

Research shows that mirror neurons not only provide
action response but also foster empathy and contribute
to interpersonal and communication skills (25). These
skills are especially critical during brain development
in adolescence, e.g., when brain undergoes significant
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structural and functional changes. A strong functional
relationship between mirror neurons and empathic
projection, intrinsic to DMT, is shown on Figure 2. The
therapist engages in a mirroring process with clients by
copying their precise movements (MNS activity) and
by reflecting the emotional tone (limbic activity) behind
each movement. Both types of mirroring lead to shared
activation in MNS networks between therapist and
client, enhancing empathy (19).

The discovery of the MNS led to a deeper
understanding of neuroplasticity, e.g., the brain’s ability
to change and adapt in response to experience and
learning dance movements (24). Positive changes in brain
structure, after implementing dance therapy, increase
plasticity of grey and white matter, especially in regions
of the brain associated with motor and auditory functions
(24). Building empathy through MNS and enhancing
neuroplasticity are the key physiological factors in the
therapeutic application of DMT.

ADOLESCENT BRAIN DEVELOPMENT

There is a need to further explore the role of MNS
and neuroplasticity in DMT applications for treatment
of people of different ages, but especially important
is to learn about impact of DMT on adolescents. The
adolescent brain undergoes considerable maturation
during the teen years, leading to more efficient socio-
emotional regulation and improved decision making
(28). In humans, brain size overall does not change
beyond early school age (27), however, an increase
in white matter and a decrease in grey matter, along
with improved cortical connections (29) enhance brain

)/ / D o
( ‘/ il Parietal MNS \

\ Superior - 3

Temporal

Q Empathy

=
ACtiVity)

Figure 1. The human mirror-neuron system: sensory
input is relayed to the premotor cortex and parietal cortex
via the superior temporal sulcus.
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Figure 2. Schematic figure depicting the proposed
relationship between MNS activity, mirroring, limbic
activation, and one’s capacity for empathy.
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function. The changes in the prefrontal cortex, limbic
system, and thalamus lead to improved cognitive
processing.

Brain  structures responsible for emotional
processing further mature but remain incompletely
developed. Neuroimaging shows that the adolescent
brain develops faster in regions linked to emotional
reactivity (amygdala) but develop slower in locations
linked to emotional regulation (medial prefrontal
cortex, anterior cingulate cortex, lateral pre-frontal
cortex) (26). Dopamine as a neurotransmitter plays an
essential role in the so-called “reward system” which
also evolves during the teenage years. Increased
dopamine levels create a rush of excitement responsible
for the choices teenagers make between safer and riskier
behaviors. This explains how adolescents can be prone
to emotional dysregulation, poor communication skills
and lack of empathy as their brain development evolves.
(30). Adolescence can be a time of increased self-
awareness, perceived self-absorption, and a reluctance
to engage emotionally. In addition, adolescent emotional
regulation skills are still developing. This could explain
an increased likelihood of mood disorders (anxiety or
depression) in teens (54). Adolescents with behavioral
health conditions are likely to have trouble with keeping
friends and to be a victim of bullying (43). Without
treatment, adolescents may be more likely to have
generalized anxiety disorders and depression as adults.
CDC data from 2021-2022 (31) showed that over half
(55%) of US adolescents discussed mental health with
a healthcare professional, 14% of adolescents reported
taking medication to help with their emotions, and 20%
of adolescents reported receiving mental health therapy.
There is a need to provide adolescents with more
options to address mental health challenges as they go
through a period of brain maturation.

COGNITIVE BEHAVIORAL THERAPY

CBT is a well-studied, highly effective treatment
for mood disorders, including during adolescence
(47). A key principle of CBT is to identify a person’s
unhelpful thought patterns and behaviors with an aim
to reframe and modify them. Through various tools
and techniques, CBT therapists help clients restructure
cognitive patterns, develop coping strategies, and
prevent symptom relapse (48). Methodology of CBT
is especially important for adolescents while they are
experiencing emotional instability during their growth.
Cognitive restructuring, such as shifting negative
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thought patterns to more positive thinking, leads to
positive emotions and behaviors. When a person states,
“If I get dizzy, 1 will go crazy”, the therapist helps to
deconstruct their feelings by encouraging a modified
thought (48). CBT treatment for anxiety is based
on continued exposure to situations or stimuli that
trigger “bodily sensations”, anxiety or panic response,
in turn reducing the fear of symptoms. The aim of
this exposure is to demonstrate that the sensations
are benign and not indicative of danger. It is highly
engaging, interactive, helps teens take ownership of
their feelings, and alter perceptions in a positive way.
Applying CBT in adolescents with mood disorders can
have quick positive results (55).

DANCE MOVEMENT THERAPY

DMT is widely used for treating neurodegenerative
diseases including Parkinson’s disease, Alzheimer’s
disease, and spectrum disorders in adults (32, 34). In
DMT, various brain regions become active through a
combination of music and exercise, improving emotional
response and sense of well-being (33, 35). There is sparse
data available on the application of DMT for mental
health disorders. A systematic review by Christopher
et al., indicated inconclusive effects of dance therapy
on depression, but DMT was found to be beneficial in
reducing stress (49). The review focused primarily on
adults, thus the benefits of DMT in adolescence is not
clear. However, studies show a growing need to focus
on this area of research. In a study by Jeong et al., 40
adolescents with mild depression were randomized to
DMT for 12 weeks or no intervention (36). The goal
of the study was to track changes in neurohormones
linked to depression, including serotonin and
dopamine. Comprehensive depression scales measured
psychological distress and interpersonal sensitivity.
Results showed increased serotonin and decreased
dopamine concentrations in the DMT group. Negative
psychological symptoms also improved in the DMT
group with no change in the control group. Serotonin
and dopamine production might be a mechanism for
improvement in depression using DMT. However,
studies of neurohormonal changes would add to the
understanding of DMT on adolescent mental health.

COMBINATION THERAPY: DMT AND CBT

CBT alleviates metal health symptoms, but the long-
term effect remains unclear (37). Therapists trained in
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both CBT and DMT suggest using both modalities in
combination to achieve better therapeutic effect (39).
CBT is an “anchor” on which the therapist can “lean”
while applying “embodiment techniques” of sensory
awareness with DMT (39). The combined approach
involves body and mind intervention techniques, such
as mindfulness, complemented by neuroscience and
embodied cognition (39). Combining CBT and DMT
could enhance the effectiveness of each (39).

There is little research on using DMT with CBT
in people with mental health challenges. According
to Weitz et al., the value of adding DMT to CBT in
youth is that because DMT emphasizes the connection
of body and mind, patients can non-verbally express
their feelings. DMT can relieve symptoms of anxiety
and promote healing. A relationship between these
therapies, as described by Weitz, is known as the “top
down” plus “bottom up” approach (Figure 3).

The top-down approach (i.e., CBT alone) may not
succeed in improving anxiety symptoms, such as pain
or fatigue, which do not involve the body response and
the nervous system. The bottom-up approach (i.e., DMT
alone) reduces symptoms of anxiety physiologically,
but may not be fully effective, since it does not involve
cognition. Together they improve treatment outcomes
in a more balanced way (38). It is essential to learn
more about this integrative approach. Randomized
controlled, non-inferiority trials are necessary to
establish practical application of combined CBT/DMT
in mental health. This will allow the development of
more precise and effective treatments in adolescents
with anxiety or depression. Combined CBT/DMT, with
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Figure 3. Combining of DMT (bottom-up) with CBT
(top-down) leading to improved treatment outcome.
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its emphasis on the mind-body connection, should be
a focus of future studies with the goal of achieving
meaningful therapeutic benefits.

DMT/CBT THERAPY AND SMARTPHONE
APPS

Researchers continue to identify better ways to
deliver combined treatments. The COVID-19 pandemic
provided an opportunity to use innovative technologies
to successfully deliver CBT and DMT, particularly in
adolescents since they are innately adaptable to modern
technology (39). During the pandemic, healthcare
delivery transitioned to telemedicine, such as with
online visits on Zoom, Doxy, and other platforms.
These tools were utilized in mental health therapy,
including in the application of DMT (53).

Smartphone-based CBT apps are now widely
available, including Sanvello, MindDoc, MindShift,
Clarity, Happyfi, and others (46). Sanvello is an
evidence-based CBT app which includes self-care tools,
guided meditations, mindfulness, journaling, sleep
hygiene, and exercise modules. The app can recognize
behavioral patterns and provide customized CBT tools
to alleviate stress, and reduce anxiety and depression
symptoms (44). However, Sanvello (along with other
CBT apps currently available on the market) doesn’t
have a DMT module, essentially lacking a potential
benefit of combined with CBT (“top-bottom” and
“bottom-up”) approach. Incorporating a DMT module
with adolescent-friendly content into the CBT app could
potentially greatly enhance the body-mind connection,
thus robustly improving the effectiveness of mental
health treatment in both adults and adolescents.

In 2020, researchers in South Korea developed a
mobile app for DMT intervention to reduce anxiety
and enhance mindfulness in adolescents (40). The
app was named Koala (in Korean, an abbreviation for
“Being aware of oneself through nasal breathing”). Four
modules were employed: meditation, psychoeducation,
music therapy, and DMT. The DMT module aimed to
reduce anxiety by addressing physiological symptoms
and to increase mindfulness with adolescent-friendly
content. The participants, 60 middle school students,
were randomly assigned to experimental or control
groups. The experimental group practiced the app-based
mindfulness meditation and breathing exercise over 10
weeks. The DMT group showed statistically significant
reduced anxiety compared to the control group. One
limitation, however, was the absence of a CBT module
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(cognitive restructuring, behavioral activation, and
exposure therapy). App-based DMT/CBT has valuable
potential in improving mental health in adolescents.
Delivery of CBT/DMT via smartphone app may become
incorporated into future clinical practice.

DMT/CBT THERAPY AND METAVERSE

The metaverse, including extended reality (XR),
augmented reality (AR), virtual reality (VR) and mixed
reality (MR) environments also offers breakthroughs in
delivering alternative therapies (52). Over the past few
decades, the metaverse has continued to evolve with
exponential growth. Researchers have seen positive
results in treating post-traumatic stress disorder (PTSD)
using metaverse sessions (50). Additional studies
involving 9/11 survivors and Iraq War veterans reported
a significant decrease in PTSD symptoms following
treatment with VR sessions (51). An immersive,
sensory-rich virtual 3D environment pushes the
boundaries of the physical world. By using nonverbal
communication, the metaverse has limitless options for
mental health treatments.

In 2023, researchers at Oxford University, UK
explored the use of metaverse in DMT for the treatment
of anxiety and depression (41). The goal was to evaluate
the effectiveness of DMT when integrated into a virtual
3D environment and determine whether data collected
through wearables and XR could help personalize
DMT sessions. The research team hypothesized that the
metaverse can simulate environments through sensory
experiences. Treatment data collected via wearables
technologies showed changes that suggested increased
relaxation and emotional regulation. The results confirm
that DMT applied in the metaverse significantly reduces
symptoms of anxiety and depression.

The use of combined therapy CBT/DMT in virtual
environments has great therapeutic potential and should
be a future direction of research. These applications
would create healing experiences otherwise not
available and could be personalized to match individual
needs. The virtual setting would allow treatments to be
delivered without regard to the patient’s geographical
location. However, the cost of VR equipment and
sessions may be prohibitive for widescale use. In
addition, insurance coverage is variable, potentially
constraining robust adaption. Despite these challenges,
the use of virtual platforms could capitalize on the
intrinsic ability of this generation to embrace emerging
digital technology and advances.

October 2025 Vol. 3 No. 5

Dance Therapy and Adolescent Mental Health

CONCLUSION

Adolescence is a critical phase of human
development, when young individuals experience rapid
physical, social, and emotional growth. There has been
a recent an increase in the prevalence of mood disorders
(anxiety and depression) in adolescents, in part due to
the COVID pandemic. To combat this trend, identifying
better options to study, evaluate, and treat mood
disorders is necessary. CBT can improve depression
and anxiety in adolescents. DMT, with its emphasis on
mind-body connection, provides additional emotional
support. Cognitive and behavioral studies suggest
that movement therapy strengthens the mind-body
connection, utilizing an integrated approach to treating
mind, body, and emotion.

Future research should explore the long-term effect
of CBT/DMT for mental health treatment in adolescents
and would provide a new perspective or novel treatment
options. Longitudinal studies of CBT/DMT will provide
insight on behavioral treatments to achieve better
remission rates in adolescents. Including anxiety scores
reduction as an endpoint would also help determine
efficacy and optimal treatment regimens.

Exploration of DMT delivery via smartphone app or
virtual reality should be a next step. Combined CBT/
DMT, can be effectively delivered through mobile apps
or virtual reality. This novel direction in behavioral
health is particularly applicable to adolescents due to
their ability to adapt to evolving digital technology.
The therapeutic effectiveness of CBT/DMT apps or
metaverse on adolescents should be a key focus of
future research.

This literature review has multiple limitations.
Using DMT in adolescent mental health is a relatively
new concept; most of the studies reviewed have a small
sample size, limiting generalizability, precision and
reliability of the findings. The studies reviewed were of
short duration, restricting definitive conclusions about
long-term efficacy of DMT in adolescents. This review
emphasizes the need for longitudinal research on DMT
as adjunctive therapy to CBT in adolescent mental
health, incorporating the use of metaverse and mobile
apps and.
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