Deep Research (CHAT GPT):

Stress Impact on Cardiovascular and
stroke risk and how can Vibroacoustic
Therapy could help

Executive Summary

Mental, emotional and physical stress trigger complex neuroendocrine and autonomic
responses that significantly worsen cardiovascular (CV) health. Acute stress activates the
sympathetic nervous system and hypothalamic—pituitary—adrenal (HPA) axis, acutely raising
heart rate (HR), blood pressure (BP), catecholamines and coagulability. Chronic stress (e.g. job
strain, burnout, social isolation) sustains elevated cortisol, inflammation and sympathetic tone,
accelerating hypertension, insulin resistance, dyslipidemia and atherosclerosis. Epidemiological
studies consistently find stress to be an independent CV risk factor: for example, psychosocial
stressors (financial or work stress, social isolation) have been associated with ~1.5x-2.7x
higher risk of myocardial infarction (MI) and stroke. Acute emotional stress can immediately
precipitate MI, arrhythmia or stroke (so-called “broken heart” or Takotsubo cardiomyopathy),
especially in patients with underlying disease. Stress effects interact synergistically with
comorbidities (age, sex, diabetes, obesity, smoking) — for example, obesity amplifies
stress-induced catecholamine and cytokine surges — and modest stress reduction has been

shown to improve autonomic balance within weeks.

Vibroacoustic therapy (VAT), as pioneered by Olav Skille and marketed by SoundWell, delivers
low-frequency sound vibrations (typically 30—120 Hz sine waves) through mats, chairs or
pillows. VAT sessions (often ~20-45 minutes supine) entrain the body’s tissues with rhythmic

pulses, purportedly stimulating mechanoreceptors and vagal pathways. Emerging evidence



suggests VAT can shift the autonomic balance toward parasympathetic (“rest-and-digest”)
dominance: controlled studies report significant increases in heart rate variability (RMSSD, HF
power) and reductions in HR during a 45 min VAT session. These physiological changes are
accompanied by EEG markers of reduced arousal (increased alpha power) and improved mood.
Limited clinical data (e.g. a cardiac rehab study) indicate that adding VAT to exercise may
improve left-ventricular function, HRV and psychological state in coronary heart disease
patients. VAT appears safe and well-tolerated (no serious adverse events reported); however,
standard contraindications include implanted devices (pacemakers), recent surgery, acute
infection, seizures, pregnancy, or uncontrolled cardiovascular conditions. Equipment costs
range from a few hundred (pillows, mats) to several thousand dollars (chairs, recliners), and

formal training is recommended for proper protocol use.

Despite promising findings, evidence gaps remain. Few randomized trials have tested VAT for
CV endpoints, and mechanisms (e.g. effects on cortisol, endothelial function or inflammation)
are largely speculative. Future research should rigorously evaluate VAT in stress-related
cardiovascular risk (e.g. randomized stress-reduction trials with CV biomarkers, or mechanistic

studies of vagal activation).

Stress (Mental/Emotional/Physical) and CV
Outcomes

Definitions and Biomarkers of Stress

Psychosocial and physical stressors (job strain, anxiety, bereavement, trauma, pain, etc.) trigger
the “fight-or-flight” response: activation of the sympathetic nervous system (SNS) and HPA axis.
Acute stress causes a surge of catecholamines (epinephrine/norepinephrine), raising HR and
BP and promoting vasoconstriction. Chronic stress leads to persistently elevated cortisol and
catecholamines, plus pro-inflammatory cytokines (IL-6, TNF-a, CRP). Biomarkers of stress
include hormonal markers (salivary or serum cortisol; adrenocorticotropin, ACTH), autonomic
measures (heart rate variability [HRV], catecholamine levels), and immune markers (IL-6, CRP).

Chronic stress is often associated with reduced HRV (vagal tone) and elevated resting HR.



e Emotional stress: subjective feelings of anxiety or fear from life events or mental load.
e Physical stress: bodily insults (injury, pain, extreme exertion, sleep deprivation).
e Biomarkers: cortisol (blood/saliva); norepinephrine/epinephrine; HRV (SDNN, RMSSD,

HF/LF power); cytokines (IL-6, TNF-a); oxidative stress markers.

Pathophysiological Pathways from Stress to CVD/Stroke

Stress accelerates cardiovascular disease through multiple converging pathways (see diagram

below). Key mechanisms include:

e Autonomic activation: Stress-induced sympathetic surges cause tachycardia,
hypertension, and vasoconstriction. Excess catecholamines (and neuropeptide Y) can
induce coronary vasospasm and electrical instability, precipitating arrhythmias and
myocardial ischemia. Reduced parasympathetic tone (low HRV) is itself a CVD risk
factor.

e HPA axis and cortisol: Chronic stress elevates cortisol chronically. High cortisol
promotes visceral adiposity, hypertension and insulin resistance. Cortisol and
catecholamines also enhance platelet aggregation and coagulation. Elevated cortisol
is directly linked to atherosclerosis — e.g. patients with coronary atherosclerosis have
higher cortisol than controls, correlated with pro-atherogenic cytokine profiles.

e Inflammation and immunity: Stress drives systemic inflammation. Chronic HPA/SNS
activation raises IL-6 and other cytokines, endothelial adhesion molecules and a
prothrombotic state. For example, laborers with job strain show elevated IL-6, CRP and
sympathetic tone. Inflammatory activation accelerates plaque formation and
destabilization.

e Metabolic effects: Stress fosters metabolic syndrome: cortisol and sympathetic
overdrive raise blood glucose, triglycerides and reduce HDL. Burnout or chronic work
stress is strongly associated with insulin resistance and dyslipidemia. Even acute
stress can cause transient hyperglycemia and free fatty acid release.

e Plaque rupture and thrombosis: Stress episodes (e.g. anger or catastrophe) acutely

increase BP and shear stress in arteries, potentially rupturing vulnerable plaques.



Adrenaline-triggered platelet activation and hypercoagulability further promote
thrombosis, precipitating Ml or ischemic stroke.

e Neurocardiac axis: Stress engages cortical and brainstem centers (amygdala, insula,
hypothalamus) that modulate cardiac autonomic output. Insular cortex strokes, for
example, often cause cardiac arrhythmias. Conversely, stress lowers baroreceptor

sensitivity, impairing normal BP regulation.
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Epidemiological Evidence (Risk Quantification)

Large studies consistently find that stress significantly raises CV and stroke risk. Meta-analyses
report that high psychosocial stress is associated with ~1.4-1.5 times greater risk of stroke

and similar elevations for MI. For example:

e Stroke: A 2025 meta-analysis (N=950,000) found people with high psychological
stress had 46% higher stroke risk (HR=1.46). The INTERSTROKE case—control study
attributed ~17% of global stroke incidence to psychosocial stressors (e.g. work/home

stress, grief).



e Myocardial Infarction/Coronary Disease: INTERHEART (27 countries) showed
psychosocial factors (stress, depression, anxiety) had an odds ratio of 2.7 for acute
MI. A large review found social isolation or loneliness increased CVD risk by ~50%, and
work stress by 40%. A meta-analysis of “burnout” (occupational chronic stress)
reported a 21% higher composite risk of CVD (OR1.21) and an 85% increase in
prehypertension incidence, though confidence intervals were wide.

e Mental Stress—Induced Ischemia: In post-MI patients, laboratory mental-stress testing
is a strong prognostic marker. One study found Ml survivors who develop ischemia
under acute mental stress have >2x the rate of recurrent Ml or death compared to
those without mental-stress ischemia. This underscores that even in stable patients,
psychological stress can precipitate cardiac events.

e Cardiometabolic Outcomes: Chronic stress is linked to development of hypertension,
type 2 diabetes and metabolic syndrome. Cohort data (Whitehall studies) show
long-term job stress correlates with higher rates of metabolic syndrome traits,
pro-inflammatory markers and incident hypertension. Notably, stress raises BP even
acutely: every 10-point BP surge from stress has been associated with future CV

events in some analyses.

These data highlight that stress reduction could meaningfully lower population CVD/stroke risk.
However, most evidence is observational. Acute vs. Chronic: Acute emotional stress can trigger
immediate events (MI, arrhythmia, stroke) in vulnerable persons, whereas chronic stress
contributes to disease over months—years via atherosclerosis and hypertension. The timeline of
risk reduction after relieving stress is not well-defined, but autonomic and hormonal
improvements can occur in days to weeks of stress management, whereas reversal of plaque

and long-term risk likely takes months to years with sustained lifestyle change.

Interactions with Comorbidities: Stress effects often compound other risk factors. For instance,
obesity itself elevates baseline cortisol and cytokines. Acute stress in obese individuals elicits
exaggerated HR, catecholamine and IL-6 responses. Diabetes and smoking may potentiate
stress pathways (e.g. sympathetic reactivity). Age and sex differences are subtle: some studies

find slightly higher relative stress-associated stroke risk in women, but meta-analyses (e.qg.



burnout studies) often show no significant sex difference. In sum, stress and traditional risk

factors synergize to worsen outcomes.

Causal Pathways from Stress to Outcomes

The above mechanisms are summarized in the diagram above. In brief: acute stress spikes BP
and coagulation, can rupture plaques or induce arrhythmias; chronic stress acts via elevated
cortisol and sympathetic tone to accelerate atherosclerosis and end-organ damage. Both
pathways converge on higher incidence of hypertension, myocardial infarction, arrhythmias,
ischemic stroke and (via BP spikes) hemorrhagic stroke. (Stress also triggers Takotsubo

cardiomyopathy, an acute heart failure syndrome, though this is less directly atherosclerotic.)

Vibroacoustic Therapy (Skille/SoundWell Method)

Original Method and Device Parameters

Vibroacoustic therapy (VAT), as developed by Olav Skille, uses low-frequency (sub-bass) sound
waves to stimulate the body. In Skille’s original method, pure sinusoidal tones from 30 to ~120
Hz are generated and transmitted through loudspeakers or transducers embedded in
seating/mats. The amplitude (volume) is adjusted so that the vibration is felt comfortably
throughout the body. Session durations in practice range from 20-60 minutes lying supine on a
vibrating pad or recliner. (One recent study used a 45-minute “sound massage” at 20-80 Hz.)
Delivery modes include full-body mats or chairs (with multiple bass speakers), localized
pillows/hug toys (for hands or feet), and wearable “vibro-pads”. Audio programs typically
consist of alternating low tones and natural soundscapes; importantly, Skille’s method uses
“clean” low-frequency tones rather than music, to maximize deep tissue resonance.
(SoundWell’s proprietary devices claim to use Skille’s original frequency tracks, but technical

parameters like exact amplitudes are generally proprietary.)

Proposed Mechanisms of Action

VAT is thought to work through multiple physiological pathways (table below). By mechanically

stimulating mechanoreceptors (especially Pacinian corpuscles) and providing coherent



vibratory input to the skin and chest, VAT may activate the parasympathetic nervous system
and vagal reflexes. This is supported by empirical findings of large increases in HRV (RMSSD,
HF power) during sessions. Through enhanced vagal tone, VAT could theoretically lower cortisol
release, reduce sympathetic catecholamines, and dampen inflammation (IL-6, TNFa) - although
direct measurements of cortisol/inflammatory changes from VAT are not yet reported.
Improved autonomic balance also promotes vasodilation and better endothelial function, which
may modestly lower BP and shear stress over time. On the central side, vibroacoustic
stimulation engages somatosensory and auditory pathways, yielding subjective relaxation and
possibly neuroplastic changes. EEG data show increased alpha/theta power (relaxation) and
reduced beta (alertness) during VAT, suggesting calming of limbic circuits. Whether VAT can
reorganize stress-related neural networks (“neuroplasticity”) is unproven but plausible, akin to

meditation’s effects.

Proposed Mechanism Physiological Effect Evidence (examples)
Autonomic modulation tHRV (RMSSD, HF); |HR  Fooks & Niebuhr 2024: VAT 1RMSSD,
(tparasympathetic) and BP THF, |HR; many uncontrolled reports

of relaxation.

Neuroendocrine dampening (via vagal |cortisol, |catecholamines Not directly measured; analogous to
tone) (theoretical) relaxation response.

Inflammation reduction LIL-6, CRP (speculative)  Indirect: stress reduction generally
lowers IL-6; no VAT data yet.

Improved endothelial/vascular function tblood flow, tnitric oxide Some animal studies show

(hypothetical) low-frequency vibration increases NO
(not VAT-specific).
Sensory/spasm relief lmuscle tension, |pain Early research: VAT > music alone for

spasticity reduction; many anecdotal
pain reports.



Neuroplastic/cognitive effects trelaxation EEG patterns, EEG: f1alpha, ttheta power; one study

1focus found increased concentration
indices.
Psychological relaxation lperceived stress, anxiety; Du et al. (2025): VAT+Baduanjin group
tmood lnegative mood scores; many

wellness testimonials.

Table: Hypothesized physiological mechanisms by which low-frequency VAT may reduce stress
and improve CV function. (Evidence is strongest for autonomic effects; most other mechanisms

are plausible analogies rather than directly proven by current VAT studies.)

Clinical Evidence (Stress Reduction and CV Outcomes)

Research on VAT’s health effects is growing but remains preliminary. Key findings to date

include:

e Autonomic/Stress Markers: The randomized trial by Fooks & Niebuhr (2024) exposed
healthy adults to a 45-min vibroacoustic “sound massage” (20—80 Hz). Participants
showed significant increases in HRV (tRMSSD, t1HF power) and reductions in HR
during VAT, indicating a shift toward parasympathetic tone. EEG analysis in the same
study revealed increased alpha (relaxation) power and decreased beta (arousal) power
during VAT. Subjective well-being ratings trended up (less anxiety/stress) though not
always reaching statistical significance. These data support that VAT acutely reduces
physiological stress markers.

e Cardiac Function: A controlled clinical study in Noise and Health (2025) examined 120
coronary heart disease (CHD) patients: one group did Baduanjin Qigong exercise alone,
the other combined it with daily 30-min VAT. After 12 weeks, the VAT+exercise group
had significantly greater increases in left ventricular ejection fraction and stroke
volume, as well as higher HRV indices (SDNN, RMSSD), compared to exercise alone.
They also reported lower negative mood scores and better quality-of-life (SF-36). (No
adverse events were reported.) This suggests VAT may enhance cardiac rehab
outcomes via autonomic and psychological pathways, although the study was not

randomized (it was a matched-cohort analysis) and results await replication.



Pain and Anxiety: Numerous small studies (often not peer-reviewed) report VAT
reduces pain, anxiety and muscle spasm in chronic pain or disability patients. For
example, some reports in multiple sclerosis and fibromyalgia noted better pain control
with VAT vs. controls. However, these are heterogeneous case series. A recent scoping
review of VAT for pain (not CV-specific) found consistent pain and anxiety reduction,
but quality of evidence was low. Similarly, VAT has been piloted for depression and
insomnia, often with positive signals but no large RCTs to date.

Cardiovascular/Stroke Trials: To our knowledge, no large randomized trial has tested
VAT on hard CV endpoints (MI, stroke) or on established risk factors (hypertension) in
humans. One reason is the novelty and cost of equipment. ClinicalTrials.gov lists only
small planned studies (e.g. stress reduction in students). No systematic reviews of
VAT for CV outcomes have been published. Thus, while mechanistic and preliminary
clinical data are suggestive, definitive evidence of VAT reducing heart attacks, strokes

or long-term mortality is lacking at present.



Comparative Study Data

Below is a summary of representative VAT studies illustrating designs and outcomes:

Study (year)  Design/Population Intervention/ Outcomes  Key Findings Limitations
Duration Measured

Fooks & Controlled trial, N=38 45-min vat Autonomic VAT Small sample;

Niebuhr (2024) healthy adults (age sound (HR,HRV),  tparasympathetic healthy

~28) massage EEG, PSS-10 (tRMSSD, tHF) and volunteers; single
(20-80 Hz) vs. stress scale |HR; EEG showed session; no
rest Trelaxation, long-term
larousal. follow-up.

Du et al. (2025) Matched cohort Daily 30-min  Cardiac (LVEF, VAT group had Not randomized
Noise Health  (N=120) with stable VAT + 30-min SV), HRV significantly higher (retrospective);

CHD Baduanjinvs. (SDNN, LVEF, SV, SDNN, PSM analysis;
Baduanjin RMSSD), RMSSD and better Chinese
alonefor12  mood mood/QoL scores population;
wks (POMS), QoL post-treatment. combined

(SF-36) intervention

(VAT+exercise).

Unpublished / Few completed -
Ongoing RCTs on stress or
CV risk. Planned
trials (e.g. VAT vs.
sham on acute
stress) are
registered but
results pending.

(Table: Example studies of vibroacoustic therapy relevant to stress and CV effects. SDNN, RMSSD
= HRV metrics. POMS = Profile of Mood States.)

Safety, Contraindications and Practical Implementation

VAT is generally considered safe and well-tolerated, with no serious adverse events reported in
studies. Session intensity is adjustable, and users report only mild warmth or deep relaxation.
However, standard cautions apply. Contraindications include: implanted electronic devices

(pacemakers, defibrillators, neurostimulators), recent surgery or acute injury, severe epilepsy



(risk of sound-triggered seizures), uncontrolled cardiovascular conditions (unstable angina,
decompensated heart failure), pregnancy (especially first trimester), and acute infection or
inflammation. SoundWell additionally advises those with severe arrhythmias or vertigo to

consult a physician.

In practice, VAT is delivered in a calm setting (dim lights, supine position). Sessions typically last
20-45 minutes, often 2—3 times per week in clinical protocols. Professionals operating VAT
devices receive training in device setup (e.g. placing transducers under the body) and in creating
appropriate sound programs. SoundWell and other organizations offer certification courses

(often multi-day) covering theory and practical use.

Equipment and Cost: VAT devices are commercially available. For example, SoundWell's
vibrating mat costs on the order of $2,800, chairs ~$2,000, specialty pillows ~$300. High-end
full recliners exceed $5,000. These prices may be partially covered by wellness or HSA/FSA
funds in some cases. Given the equipment investment, VAT is usually offered in clinical or spa

settings (or by trained therapists) rather than every patient’s home.
Contraindications Table (per Sanctuary Float Center)

e Implanted electronic medical device (pacemaker/defibrillator/neurostimulator)
e Recent surgery, fractures or acute injury

e Pregnancy (especially first trimester)

e Severe epilepsy or vibration-induced seizures

e Unstable cardiovascular disease (e.g. uncontrolled arrhythmia, hypotension)

e Acute infection/inflammation



Timeline of Risk Modification

While specific timelines for VAT-mediated risk reduction are not established, related insights can

be drawn from stress physiology:

Timeline of Physiological Changes after Stress Reduction
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e Immediately: Stress reduction (or VAT) can acutely lower HR and BP spikes within
minutes to hours. A VAT session causes marked HR deceleration and HRYV rise by its
end.

o Days-Weeks: Within 1-2 weeks of sustained stress control, one can observe lower
baseline cortisol and catecholamines, and decreased systemic inflammation. For
example, relaxation interventions often reduce IL-6/CRP over weeks. Resting HR and
BP may begin trending downward.

e Months: Over months of reduced stress, improvements in blood pressure and
metabolic factors accumulate (e.g. modest weight change, improved glycemic
control). Some studies of meditation or cardiac rehab with stress management see
significant BP and autonomic benefits in 3—6 months.

e Long-Term (6+ mo): Slowed atherosclerotic progression and reduced incidence of CV

events would manifest over years. True risk reduction (e.g. 10-year CHD risk) likely



requires sustained lifestyle changes (including stress management) and is evaluated

on longer time scales.

In practice, clinicians gauge short-term benefit by changes in HRV, BP and patient-reported
stress within weeks, while tracking lipids and glucose over months. VAT sessions alone produce
immediate autonomic shifts, but translating this into hard endpoints (fewer strokes, heart

attacks) remains an open research question.

Conclusions and Recommendations

Summary: Mental and physical stress have well-documented adverse effects on cardiovascular
and cerebrovascular health via neurohormonal, inflammatory and hemodynamic pathways.
Reducing stress is a plausible strategy to mitigate CV risk, supported by epidemiological
associations (e.g. 40-50% increased MI/stroke risk with high stress). Vibroacoustic therapy
represents a novel, non-pharmacological approach to stress reduction. Preliminary evidence
shows VAT can favorably modulate autonomic balance (1vagal tone), which may in turn lower
CV risk markers. One clinical study suggests VAT enhances cardiac rehab outcomes. Crucially,
VAT is low-risk when contraindications are respected, and can be integrated into holistic

wellness programs.

Gaps: There is a lack of high-quality RCTs specifically linking VAT to improvements in CVD or
stroke outcomes. The mechanisms by which VAT might influence cortisol, inflammation or
endothelial function remain hypothetical. Most existing studies are small, short-term, and often
lack proper control groups. Furthermore, optimal “dose” (frequency/amplitude/session length)

and patient selection criteria are not standardized.

Future Research: We recommend rigorous trials of VAT as a stress management intervention in
at-risk cardiovascular populations. Potential studies include: (1) RCT of VAT vs.
sham/sound-alone in hypertensive or post-MI patients, measuring BP, HRV, cortisol and event
rates; (2) Mechanistic studies of VAT's effect on inflammatory and endothelial biomarkers; (3)
Longitudinal cohorts tracking VAT usage and CV outcomes. Standardization of VAT protocols

and sham-controls will be key. Given VAT's safety, such research could clarify whether this



modality provides additive benefit over conventional stress management (e.g. relaxation

training, exercise) for heart and brain health.

Clinical Implementation: Meanwhile, clinicians interested in VAT should do so as an adjunct to,
not a replacement for, established care. Proper patient selection (screening out
contraindications) and device training are essential. As a stress-reduction tool, VAT may help
lower sympathetic overactivity and improve patient well-being, potentially contributing to lower

CV risk over time when combined with lifestyle changes and medical therapy.

Conclusion: Mental/emotional/physical stress exerts powerful detrimental effects on
hypertension, atherosclerosis, arrhythmias, Ml and stroke. Vibroacoustic therapy (Skille’s
method) shows promising autonomic and psychological stress-reduction effects that could
translate into cardiovascular benefits. More rigorous research is needed, but VAT may soon join

the portfolio of modalities for integrative cardiovascular care.



	 
	Executive Summary 
	Stress (Mental/Emotional/Physical) and CV Outcomes 
	Definitions and Biomarkers of Stress 
	Pathophysiological Pathways from Stress to CVD/Stroke 
	Epidemiological Evidence (Risk Quantification) 
	Causal Pathways from Stress to Outcomes 

	Vibroacoustic Therapy (Skille/SoundWell Method) 
	Original Method and Device Parameters 
	Proposed Mechanisms of Action 
	Clinical Evidence (Stress Reduction and CV Outcomes) 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Comparative Study Data 

	Safety, Contraindications and Practical Implementation 
	 
	 
	 
	 
	Timeline of Risk Modification 

	Conclusions and Recommendations 

