


Yes, mindful observation of bodily sensations generally reduces acute autonomic stress
reactivity, though effects are mixed across populations.

Acute autonomic stress responses are generally down-regulated by mindfulness practices that train sustained, nonjudgmental
observation of present-moment sensations, but the effect is not uniform across biomarkers, populations, or training formats.
Meta-analytic and randomized evidence shows reductions in blood pressure, heart rate, cortisol, and sympathetic markers,
with some studies also finding increased parasympathetic activity or heart rate variability during or after training (  Pascoe et
al., 2017;  Nyklíček et al., 2013). The strongest mechanistic evidence for the specific “observe without judgment” formulation
comes from dismantling work showing that monitoring paired with acceptance lowers cortisol and systolic blood pressure
reactivity more than monitoring alone or coping control (  Lindsay et al., 2017).

1. Introduction

The question is whether sustained mindful observation of physical sensations, specifically with a nonjudgmental or accepting
stance, facilitates physiological down-regulation of acute autonomic stress responses. Across this corpus, the answer is mostly
yes for cardiovascular and sympathetic stress markers, but less consistently for heart rate variability, heart rate itself, and some
clinical populations (  Pascoe et al., 2017;  Gamaiunova et al., 2022). Large syntheses of randomized trials found that
meditation reduces cortisol, blood pressure, and heart rate overall, with open-monitoring practices linked specifically to lower
heart rate (  Pascoe et al., 2017). Controlled acute-stress studies found smaller blood pressure reactivity after MBSR (
Nyklíček et al., 2013), reduced sympathetic activation across anticipation and task periods (  Gamaiunova et al., 2022), and
reduced cold-pressor physiological reactivity after app-based mindfulness in stressed adults (  Kirk et al., 2023).

The evidence is more nuanced when the outcome is HRV or when the sample has severe anxiety-related dysregulation. Some
trials found higher vagal tone or higher HRV during practice and under stress (Ditto et al., 2006;  Balconi et al., 2018;  Kirk &
Axelsen, 2020), whereas others found no HRV change, flat HRV responses, or mixed autonomic recalibration rather than a clean
relaxation signature (  Wahbeh et al., 2016;  Benítez-Agudelo et al., 2026; Crosswell et al., 2017). In generalized anxiety
disorder, a 2-week mindfulness intervention did not reduce heart-rate stress reactivity, likely reflecting insufficient dose and
low autonomic flexibility in that clinical sample (Qi et al., 2025).

Does sustained mindful observation of physical sensations without cognitive judgment facilitate the
physiological down-regulation of acute autonomic stress responses?

N = 29

20 8 1

Yes 69% · Possibly 28% · Mixed 3% · No 0%

FIGURE 1  Consensus on mindfulness and autonomic stress down-regulation

The meter should be read as a qualified yes: the central tendency is positive, but the literature is not unanimous because
outcomes differ by biomarker, intervention content, and population severity (Qi et al., 2025;  Gamaiunova et al., 2022).

2. Methods

This Deep Search synthesis drew on a search over more than 170 million research papers in Consensus, spanning Semantic
Scholar, PubMed, and related sources. The workflow identified 108,128 controlled human studies from the initial query,
screened 238 machine-filtered papers for relevance, judged 149 eligible after deduplication and thresholding, and included the
top 50 ranked papers for synthesis.
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Search Strategy

4.3M

Retrieved

22 searches

1 citation graph use

All papers retrieved from 22 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  Search identification, screening, eligibility, and inclusion flow

The search combined core mindfulness-autonomic terms, component-dismantling queries, counterfinding searches, and
adjacent stress-regulation interventions.

3. Results

3.1 Key Papers

Three papers anchor this literature because they directly test acute physiological stress reactivity or synthesize controlled trials
on stress biomarkers. The 2017 meta-analysis by Pascoe et al. establishes the broad physiological signal, Nyklíček et al. provides
an acute-stress RCT showing reduced blood-pressure reactivity, and Lindsay et al. isolates acceptance as the active ingredient
within mindfulness for biological stress reduction (  Pascoe et al., 2017;  Nyklíček et al., 2013;  Lindsay et al., 2017).

Paper Summary

(  Pascoe et al., 2017) Meditation lowers cortisol, blood pressure, heart rate (  Pascoe et al., 2017)

(Martínez et al., 2018) MBSR reduces blood-pressure stress reactivity (  Nyklíček et al., 2013)

(  Balconi et al., 2018) Acceptance plus monitoring lowers biological reactivity (  Lindsay et al., 2017)

FIGURE 3  Foundational papers on autonomic stress regulation

3.2 Acceptance Mechanism

The best component-level evidence indicates that nonjudgment or acceptance is not peripheral but central. In a three-arm
dismantling RCT, Monitor+Accept training reduced cortisol and systolic blood pressure reactivity, whereas Monitor Only did
not outperform control (  Lindsay et al., 2017). The authors further argued that monitoring makes bodily and emotional cues
more salient, while acceptance changes the relationship to those cues and attenuates negative reactivity (  Lindsay et al.,
2017).

Related studies support this mechanism indirectly. MBSR increased sensitivity to interoceptive signals, and lower cardiac
reactivity became associated with choosing reappraisal over distraction during negative emotion processing (  Ardi et al.,
2021). Neuroimaging work also found that mindful attention to bodily sensations produced the lowest subjective arousal and
increased insula engagement relative to immersion (  De Coninck et al., 2025).
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3.3 Acute Stress Trials

Feature Result

Study Type Randomized controlled acute-stress trial (  Gamaiunova et al., 2022)

Population 99 healthy volunteers (  Gamaiunova et al., 2022)

Intervention Standard MBSR or modified MBSR-B (  Gamaiunova et al., 2022)

Stress Test Trier Social Stress Test phases (  Gamaiunova et al., 2022)

Sympathetic Finding Reduced anticipatory and task sympathetic activation (  Gamaiunova et al., 2022)

Parasympathetic Finding ANS effects present across all stress phases (  Gamaiunova et al., 2022)

Limitation Prior literature remains inconsistent and incomplete (  Gamaiunova et al., 2022)

FIGURE 4  Landmark acute stress mindfulness trial findings

A key takeaway is that mindfulness effects can emerge before the stressor peaks, especially during anticipation and recovery,
not just at peak reactivity (  Gamaiunova et al., 2022).

3.4 Heterogeneity Across Measures

Evidence is strongest for blood pressure, cortisol, salivary alpha-amylase, and direct sympathetic indices, and weaker for heart
rate and standard HRV metrics. MBSR reduced SBP and DBP levels and reactivity in stressed adults (  Nyklíček et al., 2013). In
chronic kidney disease, 8 weeks of MBSR reduced muscle sympathetic nerve activity during mental arithmetic with a large
effect size, Hedges’ g = -0.858, 95% CI -1.578 to -0.167, while cold-pressor pain reactivity did not change (  Jeong et al.,
2024). In daily life, greater momentary mindfulness tracked lower salivary alpha-amylase but not momentary cortisol, consistent
with faster autonomic than HPA dynamics (  Aguilar-Raab et al., 2021).

Null or mixed findings are common for heart rate and HRV. In veterans with PTSD, body-scan and breath-based meditation
lowered resting respiration but not HR or HRV relative to control (  Wahbeh et al., 2016). In GAD, mindfulness failed to reduce
heart-rate response after 2 weeks (Qi et al., 2025). A 13-week student intervention showed only small, non-significant HR and
HRV shifts, suggesting context-dependent autonomic adjustment rather than robust vagal enhancement (  Benítez-Agudelo et
al., 2026).

Results Timeline

Mindfulness-autonomic findings have moved from acute physiology to mechanism and pragmatic delivery.
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FIGURE 5  Research timeline with larger markers indicating more citations

The timeline likely shows an early phase of small lab studies on body scan and HRV, a middle phase of acute-stress RCTs and
meta-analyses, and a recent phase testing app-based, ecological, and mechanistic designs (Ditto et al., 2006;  Nyklíček et al.,
2013;  Kirk et al., 2023).

Top Contributors

Within these 50 papers, Pascoe, Kirk, and Tang appear repeatedly, and Psychoneuroendocrinology, PLoS ONE, and Frontiers
journals are frequent publication venues for this corpus (  Pascoe et al., 2017;  Kirk et al., 2023; Tang et al., 2009).

Type Name Papers

Author M. Pascoe [34fa78870cdf5ee69d4d3974ad8e80d9][6615705662ef5777a8f86f7888914fdb]
[ed2f605210955afa862b732abda5618d]

Author Ulrich Kirk [e1e63ba33f9d5890803bea9dc483b4b6][139c280cc0fd5e908618c6ef489e4c8d]

Author Yi-Yuan Tang [f9fddf59447654508bd4f3f86175c6e1][a6da82e5d0c55596aedc6425b6ce8523]

Journal Psychoneuroendocrinology [6615705662ef5777a8f86f7888914fdb][d0719e2d47005d848147bab28108a9e6]
[d6de4bb248ee59f1be8b23df45b67b54][ac242f0253995c249ab4d36240647f96]
[63a78c9322b75c048b0f9717bc607523]

Journal PLoS ONE [89d0844c92575f3aa41da20ea0665c66][139c280cc0fd5e908618c6ef489e4c8d]
[3ace18d160e75ade8f9bbd1cb433976a][33e17a6e61c55c0da528c91dc8a7c73c]
[84c98d7c9a745d7b8d973735003d5bc7]

Journal Frontiers Journals [fd0588ff8600561686b778f5c42cb29f][4193d5a292505577817a91e5ed0ca5c7]
[5fc4f2ab0fc1512f99f8038f15424a91]

FIGURE 6  Authors and journals appearing most in corpus
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4. Discussion

The overall pattern supports a real but moderate autonomic stress-buffering effect of mindfulness, especially when
interventions include explicit acceptance and when outcomes capture sympathetic reactivity rather than only resting state. Two
meta-analyses concluded that meditation reduces cortisol, blood pressure, heart rate, inflammatory markers, and related stress
physiology across populations, although heterogeneity and control-group quality remain recurring concerns (  Pascoe et al.,
2017; Pascoe et al., 2017). Acute-stress RCTs strengthen causal inference because they use standardized stressors and active
comparators, and several showed attenuation of blood pressure, cortisol, alpha-amylase, or direct sympathetic outflow (
Lindsay et al., 2017;  Jeong et al., 2024;  Kirk et al., 2023).

The main limitation is that “autonomic down-regulation” is not a single outcome. Heart rate, HRV, blood pressure, pre-ejection
period, salivary alpha-amylase, and microneurographic sympathetic discharge reflect overlapping but nonidentical processes,
and mindfulness does not move all of them in the same direction in every context (  Gamaiunova et al., 2022). Some short
interventions reduce subjective stress without changing physiology, while others change physiology without parallel self-report
effects (  Lindsay et al., 2017; Creswell et al., 2014). Clinical populations with entrenched autonomic inflexibility, such as GAD
and PTSD, appear less likely to show rapid heart-rate or HRV normalization after brief training (Qi et al., 2025;  Wahbeh et al.,
2016).

There is also a crucial mechanistic caveat: mindful attention to bodily sensations is not equivalent to anxious hypervigilance. In
fibromyalgia, elevated interoceptive awareness co-occurred with higher autonomic reactivity and pain, showing that body-
focused attention without the regulatory stance of acceptance can be maladaptive (Martínez et al., 2018). The literature here
therefore supports the user’s full formulation more than a simpler “body attention helps” claim: observation appears beneficial
when paired with nonjudgment, acceptance, or equanimity (  Lindsay et al., 2017).

Mindfulness is also not always the strongest acute autonomic tool. In one randomized remote trial, brief breathwork, especially
cyclic sighing, reduced respiratory rate more than mindfulness meditation over one month (Balban et al., 2023). That
comparison does not negate mindfulness effects, but it suggests that some autonomic channels may be more directly driven by
respiratory manipulation than by attentional training alone (Balban et al., 2023; Chin & Kales, 2019).

Claim
Evidence
Strength Reasoning Papers

Mindfulness reduces blood pressure
and sympathetic stress reactivity
during acute stress.

Strong

Multiple RCTs and meta-analytic
evidence converge on
cardiovascular and sympathetic
attenuation.

(  Nyklíček et al., 2013;
 Jeong et al., 2024;
 Pascoe et al., 2017)

Acceptance plus monitoring is more
effective than monitoring alone for
biological stress reduction.

Moderate

Strong component RCT evidence,
but replication is still limited.

(  Lindsay et al., 2017)

Mindfulness increases
parasympathetic activity or HRV in
some settings.

Moderate

Several trials report higher RSA or
HRV, but null and mixed HRV
findings are common.

(Ditto et al., 2006; 
Kirk & Axelsen, 2020;

 Wahbeh et al., 2016)

Effects are weaker in short
interventions and some clinical
populations.

Moderate

GAD, PTSD, and high-stress
student studies show null or subtle
autonomic changes.

(Qi et al., 2025; 
Wahbeh et al., 2016; 
Benítez-Agudelo et al.,
2026)

5 / 8

https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export


Claim
Evidence
Strength Reasoning Papers

Mindful body observation alone
reliably down-regulates autonomic
stress without acceptance.

Weak

Direct evidence argues against
monitoring-only sufficiency.

(  Lindsay et al., 2017)

FIGURE 7  Key claims and supporting evidence in corpus

5. Conclusion

Sustained mindful observation of physical sensations without cognitive judgment does facilitate physiological down-regulation
of acute autonomic stress responses in the literature overall. The effect is most convincing for blood pressure, sympathetic
activation, salivary alpha-amylase, and some cortisol outcomes, and less consistent for heart rate and standard HRV measures (

 Pascoe et al., 2017;  Jeong et al., 2024;  Aguilar-Raab et al., 2021). The clearest mechanistic point is that nonjudgmental
acceptance appears to be a key ingredient, not just attention to bodily sensations by itself (  Lindsay et al., 2017).

Research Gaps

The field now needs tighter mapping of which autonomic systems change, in whom, and under which forms of practice. The
biggest gaps are direct comparisons among mindfulness components, underpowered clinical trials, and inconsistent use of
recovery-phase physiology.

Topic/Outcome
Acute
RCTs

Direct Sympathetic
Measures

Clinical
Samples

Long-Term Follow-
Up

Blood pressure reactivity 10 2 4 2

HRV during stress 8 GAP 4 3

MSNA or PEP responses 2 2 1 GAP

Acceptance vs monitoring
components

2 1 1 GAP

Recovery-phase physiology 3 1 2 1

Open Research Questions

Direct mechanistic tests would most efficiently sharpen the answer to the user’s specific question.

Question Why

Does acceptance training alone reduce sympathetic stress
reactivity as much as acceptance plus mindful body
monitoring?

This would test whether nonjudgment is the main active
ingredient or whether sustained sensory monitoring is also
necessary.

Which autonomic biomarker is most sensitive to mindfulness
during acute stress: blood pressure, HRV, PEP, salivary alpha-
amylase, or MSNA?

Current studies use mismatched endpoints, which likely
explains much of the apparent inconsistency across trials.
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Question Why

Do patients with GAD, PTSD, or CKD require longer or adapted
mindfulness dosing to shift acute autonomic stress physiology?

Clinical samples show attenuated or selective effects,
suggesting that dose and disorder-specific autonomic
constraints matter.

Sustained nonjudgmental attention to bodily sensations generally does help down-regulate acute autonomic stress responses,
but the benefit depends strongly on acceptance, dose, biomarker choice, and population.

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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