


Yes, consciously slowing breathing and facial cold exposure can blunt parts of the acute
stress response, but evidence for full-body cold immersion with deliberate facial relaxation is
indirect.

1. Introduction

Acute cold-water immersion usually activates the sympathetic nervous system rather than calming it. Across controlled human
studies, the immediate cold-shock phase raises heart rate, blood pressure, ventilation, metabolic rate, and norepinephrine,
especially during the first seconds to minutes of immersion (Tipton et al., 2000; Šrámek et al., 2000; Cain et al., 2025). That
immediate response is robust enough that reviews describe short immersions of 10 minutes or less as primarily sympathetic stimuli,
with later recovery or adaptation unfolding only afterward (Cain et al., 2025).

The specific question is narrower: whether consciously slowing respiration and relaxing the face during that acute exposure
attenuate the sympathetic stress response. Direct trials of that exact combined intervention during full-body cold-water immersion
are not present in this corpus. Instead, the evidence comes from three adjacent literatures: slow-breathing studies showing reduced
sympathetic outflow or physiological arousal in non-cold settings (Hering et al., 2013; Balban et al., 2023); cold-face or facial
immersion studies showing rapid vagal activation and bradycardia (Kinoshita et al., 2006; Richer et al., 2022); and repeated cold-
exposure studies showing habituation of the cold-shock response over time rather than immediate voluntary suppression on first
exposure (Tipton et al., 2000). Trials of combined breathing, meditation, and cold exposure show that voluntary control over
autonomic responses is possible, but often through epinephrine elevation, which is sympathetic activation, not attenuation (Kox et
al., 2014; Zwaag et al., 2022).

Does consciously slowing the respiratory rate and relaxing facial musculature during acute cold water immersion attenuate
the sympathetic nervous system stress response?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Research consensus on slowing stress during cold immersion

The meter should be read as a qualified yes for some components of the response, not a clean yes for whole-body sympathetic
suppression. The strongest evidence supports reduced cardiac arousal and faster parasympathetic re-engagement with slow
breathing or cold facial stimulation, but acute whole-body cold immersion still provokes substantial sympathetic activation, and no
direct trial isolates deliberate facial relaxation during immersion (Hering et al., 2013; Kinoshita et al., 2006; Šrámek et al., 2000).

2. Methods

This Deep Search ran over more than 170 million research papers indexed in Consensus, including Semantic Scholar, PubMed, and
related sources. The workflow identified 49 papers in the initial targeted search, expanded through citation crawling and
terminology-diverse searches to a much larger candidate set, screened 250 papers with machine-learned relevance filtering, and
retained 142 eligible papers after deduplication, from which the top 50 most relevant controlled human studies were included for
synthesis.

Search Strategy

1M

Retrieved

23 searches

1 citation graph use

All papers retrieved from 23 searches and 1
citation graph use.

1.9K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Deep search screening and inclusion flow
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Searches combined terms for cold-water immersion, slow breathing, vagal tone, facial cooling, autonomic activity, and acute stress
modulation.

3. Results

3.1 Key Papers

Three papers anchor this question because they map the main mechanistic routes: acute whole-body cold stress, facial cold-
triggered vagal activation, and breathing-plus-cold training effects. The whole-body immersion physiology study by Šrámek et al.
establishes the baseline sympathetic reaction to 14°C head-out immersion (Šrámek et al., 2000). Kinoshita et al. isolate cold-water
face immersion and show that its bradycardia is mainly vagally mediated even without breath holding (Kinoshita et al., 2006). Kox et
al. then show that trained breathing-plus-cold practice can strongly alter autonomic and immune responses, though via increased
epinephrine rather than sympathetic dampening (Kox et al., 2014).

Paper Summary

(Briganti et al., 2023) Establishes acute norepinephrine surge during 14°C immersion (Šrámek et al., 2000)

(Kox et al., 2014) Shows facial cold causes vagal bradycardia independent of apnea (Kinoshita et al., 2006)

(Tipton et al., 2000) Training enables voluntary autonomic effects, but with epinephrine elevation (Kox et al., 2014)

FIGURE 3  Foundational papers for cold autonomic responses

3.2 Whole-Body Cold Shock

Acute whole-body cold immersion is consistently sympathoexcitatory at the outset. In 14°C immersion, heart rate and blood
pressure rose and plasma noradrenaline increased by 530%, while adrenaline remained unchanged, indicating a strong sympathetic
cold response rather than a generalized relaxation response (Šrámek et al., 2000). Reviews of controlled trials similarly describe the
first 2–15 minutes as a cold-shock period with increased norepinephrine, systolic blood pressure, respiration, and oxygen uptake
(Cain et al., 2025). Repeated immersion can blunt this response over months, but that is habituation from prior exposures, not proof
that a novice can voluntarily suppress it in real time (Tipton et al., 2000).

3.3 Breathing and Face Effects

Dimension Slow Breathing Cold Facial Stimulation Citations

Immediate
autonomic shift

Decreases MSNA acutely Increases cardiac vagal activity
rapidly

(Hering et al., 2013; Kinoshita et al.,
2006)

Heart-rate effect Lowers physiological
arousal over time

Bradycardia peaks within 20–35
seconds

(Balban et al., 2023; Kyriakoulis &
Caballero, 2025; Richer et al., 2022)

Stress-hormone
effect

Can reduce cortisol in
stress studies

Lower cortisol after psychosocial
stress recovery

(Perciavalle et al., 2017; Richer et al.,
2022)

Limitation Not tested during acute
full-body CWI

Can also produce later
sympathetic vascular responses

(Hering et al., 2013; Johnson et al., 2018)

FIGURE 4  Comparison of breathing and facial cooling effects
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The key difference is that slow breathing mainly reduces arousal in non-cold or mental-stress paradigms, whereas cold facial
stimulation recruits the diving response directly. Facial cooling can reduce heart rate and anxiety, but some studies note a biphasic
pattern with early parasympathetic cardiac effects and sustained sympathetic vascular responses, so “face relaxation” alone cannot
be assumed to suppress all sympathetic output (Kyriakoulis et al., 2021; Kyriakoulis & Caballero, 2025; Johnson et al., 2018).

3.4 Landmark Training Study

Feature Result

Study type Randomized human intervention with endotoxemia (Kox et al., 2014)

Intervention Meditation, breathing, and cold exposure training (Kox et al., 2014)

Primary autonomic signal Profoundly increased plasma epinephrine (Kox et al., 2014)

Immune consequence Higher IL-10, lower TNFα, IL-6, IL-8 (Kox et al., 2014)

Mechanistic implication Voluntary autonomic influence is possible

Limitation for this query Effect reflects sympathetic activation, not simple attenuation

FIGURE 5  Landmark breathing plus cold intervention trial

The landmark voluntary-control literature does not show that consciously relaxing during acute cold immersion shuts down
sympathetic activation. It shows that training can reshape the physiological response, but in the best-known protocol the acute
mechanism is catecholamine release, especially epinephrine (Kox et al., 2014; Zwaag et al., 2022).

Results Timeline

Cold-stress research progressed from basic cold-shock physiology to targeted autonomic modulation and recovery studies.

FIGURE 6  Timeline of included studies; larger markers indicate more citations

The overall arc moves from documenting unavoidable early sympathetic activation in immersion to identifying narrower levers that
can shape portions of the response, especially breathing, facial trigeminal stimulation, and repeated exposure adaptation (Šrámek et
al., 2000; Richer et al., 2022; Tipton et al., 2000).
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Top Contributors

Within this corpus, autonomic cold-exposure work is concentrated around a few recurring authors and journals rather than evenly
distributed across the field.

Type Name Papers

Author M. Kox [95a21d013b5d5a418bca36c7c73f699e][f7abfdf77e42587a82502186bc737f95]

Author M. Buchheit [a6870030d5ba5d6da28fbb91e24fcb07][fe87eb98abd85375aacc472294faf865]

Author Peter Kyriakoulis [89938a914da8558db71ccf88e99437c5][fd944ce4204150a1b0d1142d4302918d]

Journal Frontiers in Psychiatry [89938a914da8558db71ccf88e99437c5][fd944ce4204150a1b0d1142d4302918d]

Journal Scientific Reports [79e594c8c90e54f59d5b8e4f62a189b4][fa15e6666a0c5ac796785db03fc59c19]
[debfd408905a536ea8b6eb43d9e0ea11]

Journal European Journal of
Applied Physiology

[c31fb197d23f50d0bc5bf54d9bc620f3][8a48a52461f651ef9c518dbfeef9b350]
[09ba1bbc2bd65d8e9fddac88c086044a]

FIGURE 7  Authors and journals most frequent in corpus

4. Discussion

The strongest conclusion is that acute whole-body cold immersion triggers sympathetic stress, and deliberate control likely modifies
only parts of that response. The best direct physiology paper shows large noradrenaline increases during 14°C immersion (Šrámek et
al., 2000), and a recent meta-analysis found no immediate stress reduction after CWI even when stress fell 12 hours later (Cain et
al., 2025). That pattern argues against strong real-time attenuation of the overall sympathetic response during the acute exposure
itself.

The evidence for slowing breathing is moderate but mostly indirect for this exact setting. Acute slow breathing reduces muscle
sympathetic nerve activity in hypertension (Hering et al., 2013), and breathwork trials show reduced respiratory rate, heart rate, or
perceived arousal in non-cold contexts (Balban et al., 2023; Birdee et al., 2023). Yet at least one novice relaxation study found no
change in physiological responses during a cold pain task after brief deep breathing or muscle relaxation training (Smith & Norman,
2017).

The evidence for facial mechanisms is more direct mechanistically but still incomplete for the user’s exact wording. Cold facial
immersion reliably triggers vagal bradycardia independent of breath holding (Kinoshita et al., 2006), improves recovery from
psychosocial stress (Richer et al., 2022), and reduces panic symptoms (Kyriakoulis et al., 2021; Kyriakoulis & Caballero, 2025). But
face cooling can also provoke sustained sympathetic cardiovascular responses after the initial vagal phase, so a slower pulse does
not equal full sympathetic suppression (Johnson et al., 2018).

A final limitation is that “relaxing facial musculature” is barely isolated anywhere in this corpus. Studies examine cold stimulation of
trigeminal facial regions, not voluntary unclenching of jaw, brow, or orbicular muscles as a standalone intervention. For personal
decisions, especially with cardiovascular or panic symptoms, a licensed clinician is the right source; the literature here supports
mechanism-based inference more than direct prescription.

Claim
Evidence
Strength Reasoning Papers

Acute whole-body CWI activates
sympathetic stress responses.

Strong

Direct immersion studies and reviews
agree on early BP, HR, ventilation, and
norepinephrine increases.

(Šrámek et al., 2000; Cain
et al., 2025; Tipton et al.,
2000)
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Claim
Evidence
Strength Reasoning Papers

Slow breathing appears to reduce
physiological arousal and
sometimes sympathetic outflow.

Moderate

Supported across controlled breathing
studies, but mostly outside acute CWI
paradigms.

(Hering et al., 2013; Balban
et al., 2023; Perciavalle et
al., 2017)

Cold facial stimulation attenuates
cardiac and subjective stress
responses.

Strong

Repeatedly shows vagal bradycardia,
better recovery, and anxiolytic effects.

(Kinoshita et al., 2006;
Richer et al., 2022;
Kyriakoulis & Caballero,
2025)

Combined breathing and cold
training can voluntarily reshape
acute stress physiology.

Moderate

RCT and follow-up work support effect,
but mechanism involves epinephrine
elevation, not simple damping.

(Kox et al., 2014; Zwaag et
al., 2022)

Deliberate facial relaxation during
acute full-body CWI suppresses
sympathetic activation.

Weak

No direct trial in this corpus isolates that
intervention and outcome together.

(Johnson et al., 2018; Cain
et al., 2025)

FIGURE 8  Key claims and supporting evidence matrix

5. Conclusion

The literature supports a nuanced answer. Consciously slowing respiration and engaging facial cold-triggered vagal pathways can
attenuate some observable components of acute stress, especially heart rate, perceived anxiety, and later recovery, but acute full-
body cold-water immersion itself remains a strong sympathetic stimulus (Hering et al., 2013; Kinoshita et al., 2006; Šrámek et al.,
2000). The missing piece is direct evidence that deliberate facial muscle relaxation, during the immersion itself, suppresses the
overall sympathetic response.

Research Gaps

The main gaps are mechanistic isolation and protocol standardization. The field has many cold-exposure studies and many breathing
studies, but very few experiments combine full-body immersion with controlled breathing and explicit facial relaxation while
measuring direct sympathetic markers such as norepinephrine or MSNA.

Topic/Outcome
Controlled
breathing

Facial
relaxation

Direct sympathetic
markers

First-minute cold
shock

Full-body acute immersion 2 GAP 3 8

Cold facial immersion 4 1 2 6

Repeated cold habituation 3 GAP 4 5

Post-exercise recovery
CWI

7 GAP 2 1

Open Research Questions

Direct experiments are now feasible and would resolve the central uncertainty.
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Question Why

Does paced slow breathing during the first 60 seconds of 10–
14°C full-body immersion reduce norepinephrine, ventilation,
and blood pressure versus spontaneous breathing?

This would test whether voluntary respiration can blunt the
cold-shock phase itself rather than only improve later
recovery.

Does deliberate relaxation of jaw, brow, and periorbital
musculature amplify trigeminal-vagal effects during facial or
whole-body cold exposure?

Current studies stimulate the face with cold but do not isolate
whether voluntary facial relaxation adds measurable
autonomic benefit.

Do trained cold-exposure practitioners attenuate sympathetic
output or simply tolerate higher catecholamine states better?

Landmark training studies show autonomic control, but the
mechanism appears to include epinephrine elevation rather
than straightforward sympathetic suppression.

In short, consciously slowing breathing probably attenuates parts of the acute cold-water stress response, facial cold stimulation
likely helps the cardiac-vagal side, but direct evidence for deliberate facial relaxation during acute whole-body immersion is still
lacking.

These search results were found and analyzed using Consensus, an AI-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires copyright holders’
consent.
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