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Executive Summary

Healthcare is entering a new era where sound is not just background it's medicine. Research shows that
neural frequency sounds targeted tones designed to guide the brain into beneficial states can reduce
stress, improve focus, support memory, and encourage emotional balance.

This paper explores how frequency-based approaches are reshaping healing and well-being. We highlight
four key areas where results are most compelling:

e Mental Well-Being: Shifts in mood, reductions in anxiety, and support for trauma recovery.

e Cognitive Health: Enhancements in memory, focus, and brain flexibility.

» Physical Support: Benefits for pain relief, restorative sleep, and immune function.

e Future Integration: How immersive environments like Portrayals XR can amplify these results through
Al-guided and VR-enhanced sound experiences.

For therapists, coaches, and wellness professionals, sound-based approaches offer a non-invasive and
accessible way to complement existing practices, meeting clients where traditional methods sometimes
fall short.

Introduction: Why Sound Matters

Across cultures and history, sound has been used as a tool for transformation from drumming circles to
chanting, singing bowls, and meditative instruments. These traditions weren't based on theory; they came
from observation. People simply felt different when immersed in certain sounds. Today, neuroscience
provides the explanation: sound doesn't stop at the ear it resonates through the nervous system and the
brain’s electrical activity.

The brain functions through rhythmic patterns, often referred to as brainwaves. When we listen to specific
tones, the brain naturally begins to synchronize with those rhythms. This phenomenon, known as
entrainment, can gently shift our state of being:

e Into calm awareness when we need grounding

¢ Into deep relaxation when the body requires recovery

e Into heightened focus when clarity and productivity are needed
e Into integrated states that support healing from trauma or stress

As stress-related conditions rise worldwide and practitioners seek tools that complement therapy without
side effects, neural frequencies stand out as a promising bridge. They are safe, adaptable, and increasingly
backed by research. When combined with emerging immersive technologies, these sounds may
represent one of the most powerful tools we have for guiding both mind and body toward balance.



The Neuroscience of Frequency

Understanding Brainwave Entrainment
The brain commmunicates through electrical rhythms, often referred to as brainwaves. These oscillations
govern everything from sleep cycles to decision-making and emotional regulation. Sound frequencies are

unigque in their ability to entrain the brain, gently nudging it into alignment with the rhythm being played.

This entrainment effect allows specific tones to act as a steering wheel for mental and emotional states.
Instead of relying solely on willpower to shift into calm, focus, or recovery, the brain responds naturally to

rhythm.

Key Frequency Ranges and Their Effects
Delta (0.5-4 Hz): Associated with deep sleep and restoration. Exposure to delta tones can encourage the

body into states of physical repair and cellular recovery.

Theta (4-8 Hz): Linked to dream states, imagination, and emotional release. Often accessed in meditation

and trauma recovery, theta entrainment may help individuals process unresolved emotions.

Alpha (8-12 Hz): Known as the “relaxed alertness” state, alpha supports creativity and stress reduction.

Listeners often report increased calm, focus, and the ability to quiet racing thoughts.

Beta (12-30 Hz): The rhythm of active thinking and problem-solving. While essential for daily life, prolonged

beta dominance is associated with stress and overthinking.

GCamma (30-100 Hz, with emphasis on 40 Hz): A high-frequency state linked to learning, memory, and
integration. Studies from MIT showed that exposing mice to 40 Hz sound and light stimulation improved

memory and reduced Alzheimer’s-related plaque buildup (Nature, 2016).

Notable Healing Frequencies

432 Hz: Sometimes referred to as a “natural tuning” frequency. Early studies suggest it may promote
emotional balance and reduce anxiety compared to the standard 440 Hz musical scale (Explore Journal,
2019).

528 Hz (“Love Frequency”): Associated with stress reduction and potential cellular repair effects. One small

study linked 528 Hz exposure to reduced cortisol levels and oxidative stress markers (Lee, 2016).

Binaural Beats: Created when two slightly different frequencies are played in each ear, producing the
perception of a third “phantom” tone. Research shows they can improve attention, mood, and reduce

anxiety, though results vary (Psychological Research, 2019).



Why This Matters for Practitioners

By understanding how specific frequencies affect brainwaves, therapists, coaches, and wellness
professionals can select soundscapes intentionally. This opens possibilities such as helping a client reach a
calmer state before beginning trauma work, enhancing meditation or breathwork practices, supporting
sleep and recovery for clients with chronic stress, and using gamma stimulation to encourage focus and

memory in cognitive health work.

Sound, once considered only a supportive backdrop, is proving to be a direct pathway into the brain's

operating system.

Applications of Neural Frequency Sounds

Supporting Mental Well-Being

Sound-based interventions are showing promise for people experiencing stress, anxiety, and trauma. A pilot
study using binaural beats reported a significant reduction in self-reported anxiety compared to controls (Le
Scouarnec et al., 2001). More recent reviews confirm that frequency-based approaches can influence mood
and attention, though outcomes vary depending on duration, frequency, and individual responsiveness
(Garcia-Argibay et al., 2019).

For trauma recovery, lower frequencies such as theta and delta have been used to encourage nervous
system regulation. Early research suggests that when combined with therapy, these sounds may help
reduce hyperarousal and improve sleep among people with PTSD (Wahbeh et al, 2007). While not a

replacement for therapy, frequency-based soundscapes can act as an adjunct to existing practices.

Enhancing Cognitive Health
Cognitive decline is one of the most pressing health concerns of our time. Studies at MIT demonstrated that
stimulation at 40 Hz gamma frequency improved memory and reduced amyloid plaques in Alzheimer's-

model mice (laccarino et al., 2016). This sparked ongoing human trials exploring whether non-invasive

auditory and visual stimulation can slow cognitive decline.

There is also evidence that gamma entrainment enhances general learning and memory processes. While
the field is young, practitioners are beginning to explore 40 Hz stimulation as a supportive tool for clients

struggling with focus, memory, or brain fog.

Physical Health and Recovery

Neural frequency sounds influence not only the mind but also the body. Theta-range tones have been
shown to reduce chronic pain perception in small trials (Zampi, 2016). Delta frequencies, aligned with deep
sleep, are being used experimentally to support individuals with insomnia, helping them transition into

restorative states more easily (Tang et al., 2015).

One of the most intriguing findings relates to 528 Hz, sometimes called the “love frequency.” Research has

linked it to reductions in cortisol levels and oxidative stress markers, suggesting possible benefits for cellular



repair and resilience (Lee, 2016). While early, these results invite deeper investigation into how sound may

interact with the immune system.

Integration with Therapeutic Practices

Frequency-based interventions work best when paired with intentional therapeutic settings. Practitioners
have successfully used them alongside mindfulness, meditation, and somatic therapies to deepen
relaxation and accelerate access to calm or focused states (Lavallee et al, 2011). In trauma-informed care,
therapists report that integrating gentle tones during breathwork or reprocessing sessions can lower

resistance and support emotional release.

The combination of frequency sound with immersive VR represents a particularly powerful opportunity.
Early studies on VR meditation interventions show greater reductions in stress compared to audio-only
formats (Seabrook et al,, 2020). By engaging multiple senses simultaneously, VR and sound together create

an environment where healing becomes not just theoretical, but felt.

Outcomes and Data

Neural frequency sounds are still an emerging field, but measurable outcomes are being reported across
multiple studies. While results vary depending on frequency, exposure time, and individual differences, a
consistent theme is clear: sound entrainment can shift the body and mind into states that support healing

and growth.

Key Outcomes Reported in Research

Anxiety and Stress Relief
e A pilot study reported a 58% reduction in self-reported anxiety with binaural beat use compared to
controls (Le Scouarnec et al., 2001).
¢ A meta-analysis confirmmed moderate improvements in mood and anxiety across 22 studies on binaural

beats (Garcia-Argibay et al., 2019).




Cognitive Improvements
¢ MIT research showed 40 Hz gamma entrainment reduced amyloid-beta plaque levels and improved

memory in Alzheimer's model mice (laccarino et al., 2016).

e Early human trials are reporting enhanced focus and working memory in participants exposed to 40 Hz
auditory and visual stimulation.
Pain Perception and Sleep
¢ Small studies using theta tones documented significant decreases in chronic pain perception (Zampi,
20106).
e Auditory entrainment at delta frequencies has been linked with improved sleep onset and quality,
particularly in individuals with insomnia (Tang et al., 2015).
Immune and Cellular Health
e Research on 528 Hz tones demonstrated reductions in cortisol and markers of oxidative stress,

suggesting a link to cellular repair and resilience (Lee, 20106).

Conclusion

Sound is more than an experience it is a force that directly interacts with the brain and body. Research
continues to show that specific frequencies can shift mental, emotional, and physical states in measurable
ways. From reducing anxiety and improving sleep to supporting cognition and resilience, frequency-based

approaches offer a safe and accessible complement to traditional methods.

As the evidence grows, so does the opportunity to innovate. By integrating sound with immersive
technology and Al, Portrayals XR is creating a platform where healing is not only possible, but experiential

and scalable.

For practitioners, coaches, and wellness professionals, the time to explore these tools is now. Frequency-
based soundscapes can expand practice offerings, enhance client outcomes, and prepare the field for the

next wave of healing innovation.

Next Step: Connect with the Portrayals XR team to explore how these tools can integrate into your practice.

Visit portrayalsxr.com to learn more



