


Yes, somatic pause with prolonged exhalation reduces autonomic arousal acutely, but
superiority over cognitive insight alone remains unproven.

1. Introduction

A deliberate somatic pause paired with slow or prolonged exhalation does reduce autonomic nervous system arousal during
acute stress in many controlled human studies, especially on physiological markers such as heart rate variability, heart rate,
respiratory rate, skin conductance, and cortisol (Balban et al., 2023; Gholamrezaei et al., 2021; Obradović et al., 2021). The
evidence is strongest for immediate downshifts in physiological arousal and short-term stress recovery, not for broad claims
about preventing reactive behavior in real-world emotional triggers (Wells et al., 2012; Canazei et al., 2025). Cognitive
approaches also work, but they operate differently: reappraisal, acceptance, and mindfulness-based skills often reduce subjective
emotional intensity or later stress reactivity, yet they are less consistently shown to produce immediate autonomic shifts in the
moment than breathing-based interventions (Lindsay et al., 2017; Greenfield et al., 2023; Siegle & Carter, 2012).

The direct comparison the question asks for is only weakly studied. Very few trials pit an exhale-focused somatic maneuver
directly against “cognitive insight alone,” and the nearest evidence suggests a division of labor: breath-based techniques more
reliably change acute physiology, whereas cognitive strategies more reliably change interpretation, emotion intensity, or recovery
over longer training windows (Chin et al., 2024; Fincham et al., 2023). Some studies also show that breathing is not uniformly
calming in every person or format, particularly when the technique is unfamiliar, effortful, or includes activating patterns such as
forceful breathing or breath holds (You et al., 2021; Chin et al., 2024; Haller et al., 2023).

Does executing a deliberate somatic pause combined with prolonged exhalation reduce autonomic nervous system
arousal and reactive behavior during acute emotional triggers better than cognitive insight alone?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Consensus on somatic pause versus cognitive insight

The corpus supports a clear yes for acute autonomic downregulation from slow or exhale-emphasized breathing, but only a
partial yes for outperforming cognitive insight overall (Fincham et al., 2023; Chin et al., 2024).

2. Methods

The search ran over more than 170 million research papers indexed in Consensus, drawing from Semantic Scholar, PubMed, and
other scholarly sources. The workflow identified 284 initially relevant controlled human papers for the query, expanded through
targeted sub-searches and citation crawling, then screened 230 and retained 153 above the relevance threshold, from which the
top 50 most relevant papers were included for synthesis.

The search strategy combined six strands: foundational autonomic-regulation literature, targeted searches on deliberate
breathing and prolonged exhalation, terminology expansion around breathwork and interoceptive regulation, direct contrasts
with cognitive approaches, adjacent mind-body interventions, and explicit searches for null effects and limitations.

Search Strategy

1.5M

Retrieved

21 searches

1 citation graph use

All papers retrieved from 21 searches and 1
citation graph use.

2.1K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Search flow from identification to included studies
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Searches combined breathwork, paced breathing, interoception, mindfulness, CBT contrasts, and null-effect queries to capture
both efficacy and boundary conditions.

3. Results

3.1 Key Papers

Three papers anchor this literature because they most directly address acute physiological regulation, relative efficacy of
breathing-based interventions, and distinctions from cognitive or mindfulness-based approaches (Balban et al., 2023; Fincham et
al., 2023; Lindsay et al., 2017).

Paper Summary

(Balban et al., 2023) Exhale-focused breathwork improved mood and lowered respiratory arousal (Balban et al., 2023)

(Siegle & Carter, 2012) Meta-analysis found small-to-medium stress reduction from breathwork (Fincham et al., 2023)

(Novaes et al., 2020) Acceptance training lowered cortisol and blood pressure reactivity (Lindsay et al., 2017)

FIGURE 3  Foundational papers for acute arousal regulation

3.2 Acute Autonomic Effects

Slow breathing with longer exhalation produces immediate physiological changes consistent with lower arousal. A 5-minute
exhale-emphasized cyclic sighing intervention outperformed mindfulness meditation for mood and respiratory-rate improvement
over a month-long practice period (Balban et al., 2023). In laboratory stress paradigms, slow deep breathing increased HRV and
lowered self-reported arousal relative to control conditions (Gholamrezaei et al., 2021). Brief slow breathing also improves
physiological readiness under anticipatory stress, with single-session interventions increasing high-frequency HRV in anxious
musicians before performance (Wells et al., 2012).

These short-latency autonomic effects appear in children and adults and in both laboratory and naturalistic settings. In everyday
field conditions, a brief deep-breathing video increased respiratory sinus arrhythmia and decreased heart rate in children
(Obradović et al., 2021). After simulated office stress, resonant breathing increased RMSSD during recovery and reduced
subjective strain after cognitive stress (Canazei et al., 2025).

3.3 Cognitive Versus Somatic Comparison

Direct comparisons are limited, but the available evidence suggests different strengths rather than a uniform winner.

Dimension
Prolonged Exhalation /
Slow Breathing

Cognitive Insight / Reappraisal /
Acceptance Citations

Immediate HRV
effects

Consistent acute increases Less directly measured (You et al., 2021; Pozzato et
al., 2025)

Immediate stress
biology

Often lowers HR, RR,
RMSSD-linked recovery

Acceptance lowers cortisol and systolic
BP reactivity

(Balban et al., 2023;
Lindsay et al., 2017)

Subjective
emotion intensity

Mixed acutely Reappraisal more effective in reducing
emotion intensity

(You et al., 2021; Greenfield
et al., 2023)

Strategy target Bottom-up autonomic shift Top-down reinterpretation and meaning
change

(De Zambotti et al., 2022;
Greenfield et al., 2023)
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Dimension
Prolonged Exhalation /
Slow Breathing

Cognitive Insight / Reappraisal /
Acceptance Citations

Evidence for state
anxiety

Inconsistent by technique More consistent for mindfulness
combinations and some cognitive
methods

(Chin et al., 2024)

The clearest head-to-head adjacent evidence comes from dismantling studies of mindfulness. Acceptance, not monitoring alone,
reduced cortisol and blood pressure reactivity under acute stress (Lindsay et al., 2017). Reappraisal also reduced fear and disgust
intensity more effectively than acute pharmacologic manipulation, but that study did not compare it directly with breathing
(Greenfield et al., 2023).

3.4 Boundary Conditions And Nulls

Breathing effects depend on technique, dose, and user fit. In a 12-week trial, extending the exhale beyond the inhale did not
significantly outperform equal-ratio slow breathing in healthy adults, despite overall stress reduction from slow breathing practice
(Birdee et al., 2023). The largest placebo-controlled coherent breathing trial likewise found no advantage of 5.5 breaths/min over
a carefully designed paced-breathing placebo, suggesting that conscious breathing itself may be active (Fincham et al., 2023).

Some breathing formats can transiently increase arousal or backfire. A 5-minute slow-paced breathing exercise increased cardiac
vagal activity during practice but also increased perceived stress intensity and emotional arousal afterward in novices (You et al.,
2021). In PTSD, integrating pranayama into CBT showed no clear intention-to-treat benefit, and adverse responses were
concentrated in patients with concurrent somatoform disorders or with more activating breath practices (Haller et al., 2023).

Results Timeline

FIGURE 4  Timeline of included findings; larger markers indicate more citations
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Type Name Papers

Journal Scientific Reports [47b3b407e9505d2298d4ed70da367884][74dc9f5ada1c588193d6bd9069dc6ee4]
[08a189da426e57a9b98626f95f2570cd][2f6155704ee95280844b2b84c1018e85]
[1b989f6a064a521baca6917ac5983d5c]

Journal Psychophysiology [3d2150bf72c85496b755a56056d32652][35a2e975c7a258baad037cbe290ffc59]

Journal Frontiers in
Psychiatry

[9229c8a6086b58babda5bb961db7032c][17dcd16799e659ac9d1221616bc7dd6e]

FIGURE 5  Authors and journals appearing most in included papers

4. Discussion

The strongest part of this evidence base is the repeated demonstration that slow or exhale-emphasized breathing can acutely
shift autonomic markers toward parasympathetic dominance or faster recovery (Gholamrezaei et al., 2021; Pozzato et al., 2025;
Canazei et al., 2025). That pattern appears across RCTs, stress-challenge studies, naturalistic field experiments, and meta-
analytic summaries (Fincham et al., 2023; Obradović et al., 2021; Pascoe & Bauer, 2015). The physiological mechanism is plausible
within the corpus: exhalation slows heart rate through respiratory sinus arrhythmia, and slow breathing is linked to vagal
activation, baroreflex effects, and central autonomic network modulation (Balban et al., 2023; You et al., 2021; Tang et al., 2009).

The weaker part is the comparison the user asked for. Very few studies directly compare prolonged-exhale somatic regulation
against purely cognitive insight, and almost none test “reactive behavior” as an outcome in acute emotional trigger contexts.
Cognitive interventions clearly reduce emotional intensity, improve reappraisal, and can lower stress reactivity, especially when
acceptance is trained (Lindsay et al., 2017; Greenfield et al., 2023; Antuña-Camblor et al., 2024). But the available corpus
suggests they are not interchangeable with breathing interventions: cognitive methods seem stronger for interpretation and
adaptive strategy selection, while breathing seems stronger for immediate bodily downregulation (Ardi et al., 2021; Fincham et al.,
2023).

The literature also argues against a simplistic “more exhale is always better” claim. One exhale-extension RCT found no
significant advantage over equal-ratio slow breathing (Birdee et al., 2023). Large placebo-controlled breathing work showed no
superiority over an active sham breathing comparator (Fincham et al., 2023). Several studies report null or heterogeneous effects
for mindfulness or combined mind-body interventions in low-symptom populations, showing that baseline distress, task difficulty,
and user comfort matter (Piguet et al., 2025; Rhun et al., 2023; Piguet et al., 2025).

The practical inference from the corpus is therefore narrow but solid: a deliberate somatic pause with prolonged exhalation
appears to be a reliable acute tool for reducing autonomic arousal, but evidence that it works better than cognitive insight alone
across emotional triggers and reactive behavior remains preliminary (Pilcher et al., 2025; Chin et al., 2024; Im et al., 2026).

Claim
Evidence
Strength Reasoning Papers

Slow or resonant breathing
acutely reduces autonomic
arousal markers

Strong

Replicated across experiments, field
studies, and recovery paradigms with
HRV, HR, RSA, and RR outcomes

(Gholamrezaei et al., 2021;
Obradović et al., 2021;
Canazei et al., 2025)

Breathwork reduces subjective
stress and anxiety on average

Moderate

Supported by meta-analysis and
multiple RCTs, but effect sizes are
modest and heterogeneous

(Fincham et al., 2023; Birdee
et al., 2023)

Prolonged exhalation is better
than other slow breathing ratios

Moderate

Some supportive trials exist, but direct
ratio-comparison evidence is mixed

(Balban et al., 2023; Birdee
et al., 2023)
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Claim
Evidence
Strength Reasoning Papers

Somatic pause with exhalation
works better than cognitive
insight alone for acute triggers

Weak

Direct head-to-head evidence is
sparse; studies suggest
complementary rather than clearly
superior effects

(Lindsay et al., 2017; Chin et
al., 2024; Greenfield et al.,
2023)

Breathing interventions reduce
reactive behavior during
emotional triggers

Weak

Mechanistic and indirect support
exists, but direct behavioral-trigger
outcomes are rarely measured

(Chin & Kales, 2019; Lee et
al., 2025)

FIGURE 6  Key claims and supporting evidence in corpus

5. Conclusion

Across this corpus, the most defensible conclusion is that deliberate somatic pause plus prolonged exhalation reduces acute
autonomic arousal, especially physiological arousal, and can support short-term emotional stabilization. The evidence is much
less definitive that it reduces reactive behavior better than cognitive insight alone, because direct head-to-head trials are scarce
and the two approaches appear to target different parts of the response chain. Breathing is more consistently bottom-up and
immediate; cognitive insight is more consistently top-down and interpretive (De Zambotti et al., 2022; Ardi et al., 2021).

Research Gaps

The main missing evidence is not whether these tools work at all, but when one outperforms the other, for whom, and on which
outcomes.

Topic/Outcome
Acute
physiology

Subjective
distress

Reactive
behavior

Head-to-head
comparison

Prolonged-exhale breathing 12 9 2 1

Cognitive insight or reappraisal 4 10 4 1

Combined somatic plus cognitive
methods

5 8 3 2

Clinical high-reactivity populations 6 7 2 1

Open Research Questions

The next studies should test direct mechanism-level comparisons during standardized emotional trigger tasks rather than relying
on proxy outcomes.

Question Why

Does prolonged-exhale breathing reduce impulsive or aggressive
behavioral responses during standardized acute emotional trigger
tasks more than cognitive reappraisal?

Reactive behavior is the core unanswered outcome, and
current studies mostly measure physiology or self-
reported emotion instead.
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Question Why

Do combined somatic pause plus cognitive acceptance protocols
outperform either strategy alone during real-time stress recovery?

Several papers suggest complementary top-down and
bottom-up pathways, but few trials isolate additive or
synergistic effects.

Which patients experience adverse or activating responses to slow
breathing, breath holding, or unfamiliar breath control?

PTSD, somatoform symptoms, and novice discomfort
appear to moderate benefit and risk, limiting one-size-
fits-all conclusions.

For acute emotional triggers, somatic pause with prolonged exhalation appears effective for autonomic calming, but not yet
clearly better than cognitive insight alone for the broader outcome the question asks about.

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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