


Yes, somatic and mindfulness-based techniques more consistently down-regulate acute
stress biomarkers than cognitive reappraisal alone.

1. Introduction

Across this corpus, somatic and mindfulness-based regulation techniques show more consistent biomarker effects than
cognitive reappraisal alone, especially for cortisol, autonomic markers, and related acute stress responses. The strongest
support comes from meta-analyses showing that mindfulness, meditation, relaxation, and some yoga-based interventions
reduce cortisol relative to controls, whereas talking therapies show smaller, non-significant cortisol effects and isolated
reappraisal findings are more context-dependent (Rogerson et al., 2023; Pascoe et al., 2017). Direct mechanistic trials also
point the same way: mindfulness with acceptance reduced cortisol reactivity versus monitor-only and coping control training,
and brief or standard mindfulness programs reduced ACTH, inflammatory markers, HRV-based stress reactivity, or post-
stress cortisol in several acute paradigms (Lindsay et al., 2017; Hoge et al., 2017; Kirk et al., 2023). By contrast, cognitive
reappraisal alone can help in some settings, but its biomarker effects vary by trait use, task, and context; one stress-
reappraisal field trial found lower cortisol, while another lab study found heightened cortisol reactivity among low or average
habitual reappraisers (Jamieson et al., 2021; Jentsch & Wolf, 2020).

The main caveat is that “more consistently” does not mean uniformly. Some mindfulness trials show no cortisol advantage,
some benefits appear stronger for autonomic or inflammatory outcomes than for cortisol itself, and many interventions blend
acceptance, attention, breathing, or movement rather than isolating one ingredient (  Mirmahmoodi et al., 2020; Hoge et al.,
2017; Ng et al., 2020).

Do somatic and mindfulness-based regulation techniques more consistently down-regulate acute physiological
stress biomarkers, such as cortisol, compared to cognitive reappraisal alone?

N = 6

1 1 4

Yes 17% · Possibly 17% · Mixed 0% · No 67%

FIGURE 1  Consensus on biomarker effects across stress regulation approaches

2. Methods

This Deep Search synthesized controlled human studies from Consensus, which searches more than 170 million research
papers across Semantic Scholar, PubMed, and other sources. The workflow identified 18,878 papers in the initial query,
expanded the search through six targeted strategy groups, and screened a broader candidate set before selecting the 50
most relevant papers for final synthesis. Agent filtering reduced 230 screened papers to 137 eligible papers, from which 50
were included for this answer.

Search Strategy

3.4M

Retrieved

21 searches

1 citation graph use

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

1.8K

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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The search combined direct comparisons, adjacent constructs, null findings, and mechanistic biomarker studies across
mindfulness, somatic, acceptance, and reappraisal interventions.

3. Results

3.1 Key Papers

Three papers anchor this question because they either directly compare intervention classes on cortisol outcomes or provide
the clearest mechanistic contrast between mindfulness-related training and cognitively oriented control strategies. The 2023
cortisol meta-analysis gives the cleanest class-level comparison, while the 2017 acceptance dismantling trial and 2021 stress-
reappraisal field experiment define the strongest opposing evidence for mindfulness-based versus reappraisal-based
approaches (Rogerson et al., 2023; Lindsay et al., 2017; Jamieson et al., 2021).

Paper Summary

(Hoge et al., 2017) Mindfulness and relaxation outperformed talking therapies on cortisol (Rogerson et al., 2023)

(Aguilar-Raab et al., 2021) Acceptance-based mindfulness reduced cortisol reactivity versus controls (Lindsay et al., 2017)

(Lengacher et al., 2018) Stress reappraisal lowered cortisol in exam stress (Jamieson et al., 2021)

FIGURE 3  Key papers anchoring the comparison

3.2 Intervention Comparison

Dimension Mindfulness / Somatic
Cognitive Reappraisal
Alone Citations

Meta-analytic
cortisol effect

Significant for
mindfulness/meditation and
relaxation

Talking therapies
smaller, non-significant

(Rogerson et al., 2023)

Acute lab cortisol
reactivity

Acceptance-based mindfulness
reduced reactivity

Reappraisal can increase
cortisol in some users

(Lindsay et al., 2017; Jentsch &
Wolf, 2020)

Autonomic stress
markers

Repeated HRV, BP, sAA benefits
reported

HRV effects mixed and
context-sensitive

(Kirk et al., 2023; Aguilar-Raab
et al., 2021; Jentsch & Wolf,
2020)

Dependence on
trait skill

Benefits seen after training in
novices and stressed groups

Efficacy moderated by
habitual reappraisal

(Hoge et al., 2017; Jentsch &
Wolf, 2020)

Null findings Present, especially for cortisol in
some populations

Also present in some
repeated-stress
paradigms

(  Mirmahmoodi et al., 2020;
 Wang et al., 2022)

Mindfulness and somatic approaches show a broader pattern of favorable biomarker changes across cortisol, ACTH, blood
pressure, HRV, and sAA. Reappraisal alone shows clearer psychological and performance benefits than stable biomarker
superiority across settings (Pascoe et al., 2017; Jamieson et al., 2021).
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3.3 Biomarker Patterns

Mindfulness-based interventions repeatedly reduced cortisol or related acute stress biomarkers in randomized trials, but the
signal is stronger for some biomarkers than others. MBSR reduced ACTH and inflammatory cytokine responses to the TSST
in generalized anxiety disorder, even though cortisol AUC differences were not significant in that study (Hoge et al., 2017). A
3-day mindfulness retreat lowered cortisol relative to an active vacation control, and a brief post-exercise mindfulness
intervention lowered cortisol in athletes (Gardi et al., 2021; Zhu et al., 2022).

Everyday-life studies also show stronger autonomic than endocrine consistency. A three-month mindfulness intervention
reduced salivary alpha-amylase and improved the diurnal cortisol decline, but momentary mindfulness related to lower sAA
rather than lower momentary cortisol (Aguilar-Raab et al., 2021). In schoolchildren, a mindfulness-based social-emotional
program improved salivary cortisol stress physiology, extending the signal to younger populations (  Schonert-Reichl et al.,
2015).

3.4 Boundary Conditions

Not all mindfulness or somatic trials improve cortisol. In university students, both mindfulness and active control groups
showed cortisol reductions, with no group effect on cortisol immediately after a brief intervention (Sousa et al., 2021). In
breast cancer and pregnancy-related samples, mindfulness improved perceived stress or anxiety without significant changes
in cortisol, CRP, HRV, or inflammatory markers (  Mirmahmoodi et al., 2020;  Rådmark et al., 2023).

Cognitive reappraisal alone is also heterogeneous rather than uniformly weak. A large field trial found that stress reappraisal
reduced cortisol and improved performance under exam stress (Jamieson et al., 2021). But another experiment found
reappraisal-related cortisol reactivity depended on habitual strategy use, with heightened cortisol among low or average trait
reappraisers (Jentsch & Wolf, 2020). A direct comparison of experiential regulation and cognitive reappraisal found no clear
advantage for either strategy in recovery from a failure stressor (  Wang et al., 2022).

Results Timeline

Stress-biomarker research has moved from early MBSR physiology studies to more differentiated mechanism and
comparator trials.

FIGURE 4  Timeline of included studies; larger markers indicate more citations

The arc suggests growing confidence that mindfulness-based approaches can affect stress biology, but also sharper
recognition that effects vary by biomarker, population, and whether acceptance or body-based components are present
(Nyklíček et al., 2013; Lindsay et al., 2017; Koncz et al., 2020).
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Top Contributors

Type Name Papers

Author Emily K Lindsay [d0719e2d47005d848147bab28108a9e6][8f951ff658ff5bf8852e0c88e97f2ec8]

Author D. Thompson [6615705662ef5777a8f86f7888914fdb][34fa78870cdf5ee69d4d3974ad8e80d9]

Author J. D. Creswell [d0719e2d47005d848147bab28108a9e6][8f951ff658ff5bf8852e0c88e97f2ec8]

Journal Psychoneuroendocrinology [6615705662ef5777a8f86f7888914fdb][738e8bae0d1051b281b0926dc3425582]
[d0719e2d47005d848147bab28108a9e6][ac242f0253995c249ab4d36240647f96]

Journal Mindfulness [5d301f7feb71591898e0568e779b34cc][39972472b7a5584eb3e4cebb808efd53]

Journal Biological psychology [fd214aaee5b2548da92fa996c1513a96][d4da0c9be982541c9c448655cf00d747]

FIGURE 5  Authors and journals appearing most in included papers

4. Discussion

The overall answer is yes, but with moderate rather than absolute certainty. The most persuasive evidence comes from
intervention-class meta-analyses and dismantling RCTs: mindfulness, meditation, and relaxation show significant cortisol
effects, while talking therapies show smaller non-significant effects, and acceptance appears to be a critical active ingredient
for biomarker reduction (Rogerson et al., 2023; Lindsay et al., 2017). This pattern fits mechanistic studies suggesting
mindfulness acts earlier in emotion processing and may rely less on effortful top-down reinterpretation than reappraisal alone
(Kaunhoven & Dorjee, 2021).

The main limitation is inconsistency at the level of single biomarkers, especially cortisol. Several trials found stronger effects
on ACTH, blood pressure, HRV, sAA, or inflammatory markers than on cortisol itself, and some cortisol-null trials occurred in
cancer, pregnancy, and older-adult samples (Hoge et al., 2017; Aguilar-Raab et al., 2021;  Mirmahmoodi et al., 2020; Ng et
al., 2020). Reappraisal also should not be dismissed: in evaluative academic stress, stress reappraisal improved
neuroendocrine responses, but its effects appear narrower and more contingent on context and user characteristics than the
broader mindfulness/somatic literature (Jamieson et al., 2021; Jentsch & Wolf, 2020).

Claim
Evidence
Strength Reasoning Papers

Mindfulness and relaxation reduce
cortisol more consistently than
talking therapies overall

Strong

Supported by recent meta-
analysis across 58 RCTs with
direct class comparison

(Rogerson et al., 2023)

Acceptance-based mindfulness
reduces acute cortisol reactivity

Moderate

Strong dismantling RCT, but
still one mechanism-focused
trial

(Lindsay et al., 2017)

Somatic and mindfulness approaches
often help autonomic or
inflammatory markers even when
cortisol is null

Moderate

Replicated across HRV, BP,
ACTH, sAA, cytokines

(Kirk et al., 2023; Hoge et
al., 2017; Aguilar-Raab et al.,
2021)
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Claim
Evidence
Strength Reasoning Papers

Cognitive reappraisal alone can lower
cortisol in some acute performance
settings

Moderate

Clear positive field trial, but
mixed lab evidence and
moderator dependence

(Jamieson et al., 2021;
Jentsch & Wolf, 2020)

Mindfulness is uniformly superior to
reappraisal across populations and
biomarkers

Weak

Too many null and mixed
trials for a universal claim

(  Mirmahmoodi et al.,
2020;  Rådmark et al.,
2023; Ng et al., 2020)

FIGURE 6  Key claims and evidence across included studies

5. Conclusion

Taken together, the literature supports a qualified yes: somatic and mindfulness-based regulation techniques more
consistently down-regulate acute physiological stress biomarkers than cognitive reappraisal alone. The advantage is clearest
at the level of overall cortisol meta-analyses and broader biomarker profiles, not as a universal finding in every single cortisol
trial (Rogerson et al., 2023; Pascoe et al., 2017; Jamieson et al., 2021).

Research Gaps

The biggest gap is not whether these interventions can work, but when, for whom, and through which biomarker pathways
they work best. The corpus is especially thin on direct head-to-head trials of somatic, mindfulness, and reappraisal strategies
using the same acute stress paradigm.

Topic/Outcome
Acute
Cortisol

Autonomic
Markers

Active Comparator
Trials

Direct Head-to-
Head

Mindfulness training 21 14 10 3

Somatic / relaxation training 6 5 4 2

Cognitive reappraisal alone 4 3 3 2

Clinical at-risk populations 9 7 6 1

Long-term biomarker follow-
up

5 4 3 GAP

Open Research Questions

Direct comparative trials are the clearest next step, especially trials that separate acceptance, breathing, movement, and
reappraisal components while sampling cortisol repeatedly over time.

Question Why

Do acceptance-based mindfulness, breath-focused somatic
training, and cognitive reappraisal produce different cortisol
trajectories during the same TSST protocol?

This would test consistency directly rather than
inferring across separate literatures and
biomarkers.
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Question Why

Which populations show cortisol benefit from mindfulness or
somatic regulation but not from cognitive reappraisal alone?

Current evidence suggests moderation by clinical
status, trait strategy use, and stress context, but
direct tests are sparse.

Are autonomic markers more sensitive than cortisol for detecting
acute benefits of mindfulness and somatic regulation?

Many trials show HRV, blood pressure, sAA, or
ACTH effects when cortisol findings are mixed.

Somatic and mindfulness-based techniques therefore appear more consistent than cognitive reappraisal alone for down-
regulating acute stress biology, but the margin is real yet not universal.

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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