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Mechanically opening the chest cavity restores the necessary biomechanical space
for deep diaphragmatic function. Clinically, it is this deep, slow diaphragmatic breathing
that actively stimulates the vagus nerve, increases parasympathetic activity, and down-

Does correcting forward posture and enabling deep diaphragmatic breathing stimulate the vagus nerve and reduce

cortisol levels?

EMPIRICAL FINDING

Clinical physiology research clarifies that while correcting compressed posture improves mechanical respiratory
capacity, it is the resulting deep diaphragmatic breathing that actively and reliably stimulates vagal-

parasympathetic activity and reduces circulating cortisol levels.
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— Xiao etal., 2017, Frontiers in Psychology

— Ismail et al., 2025, Reumatologia
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Yes, deep diaphragmatic breathing usually increases vagal activity and often lowers
cortisol; posture evidence is weaker.

1. Introduction

Correcting forward posture and enabling deep diaphragmatic breathing appears to stimulate vagal-parasympathetic activity
and can reduce cortisol, but the evidence is much stronger for the breathing component than for posture correction itself.
Multiple randomized trials show that slow or diaphragmatic breathing increases HRV indices linked to vagal activity and
lowers blood pressure, pulse, perceived stress, or cortisol across healthy adults and clinical groups (Ertiirk & Ozden, 2025;
Xiao et al., 2017; Dada et al., 2024). Recent RCTs in systemic sclerosis, glaucoma, and hypertension also report lower serum
or salivary cortisol after 4-12 weeks of breathing practice, alongside autonomic shifts toward parasympathetic dominance
(Ismail et al., 2025; Dada et al., 2024; Yuenyongchaiwat et al., 2024).

The posture part of the question is less settled. Forward head posture is associated with poorer respiratory mechanics, and
posture-focused rehabilitation that includes breathing can improve posture and function, but direct proof that posture
correction alone stimulates the vagus nerve or lowers cortisol is sparse (Jeong & Lee, 2024; Rodriguez-Aragén et al., 2024).
Related posture-breathing studies suggest autonomic effects are plausible, especially when upright or expansive posture is
paired with controlled breathing, yet one recent adolescent study found that combining expansive posture with nasal
breathing produced larger autonomic fluctuations rather than simple stabilization (Yang et al., 2026).

Does correcting forward posture and enabling deep diaphragmatic breathing stimulate the vagus nerve and reduce
cortisol levels?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1 Research consensus on breathing, posture, vagal activity, and cortisol

The meter should read as a qualified yes: deep breathing has repeated human trial support for increasing parasympathetic
or vagal markers and often lowering cortisol, whereas posture correction is supported mainly indirectly through respiratory
mechanics and multimodal interventions (Ertiirk & Ozden, 2025; Jeong & Lee, 2024; Szaszké et al., 2024).

2. Methods

This Deep Search synthesis used Consensus searches over more than 170 million research papers indexed from Semantic
Scholar, PubMed, and other sources. The workflow identified 866 directly relevant controlled human-study candidates from
the main query, expanded the search through targeted sub-queries on posture, diaphragmatic breathing, vagal tone,
autonomic regulation, and cortisol, then screened 250 papers with machine-learned relevance filtering. Of 161 unique papers
passing relevance thresholds, 50 were included for full synthesis.

Search Strategy
2.7M 2K 50
> >
Retrieved Eligible Included
@, 23 searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

L9 1citation graph use

All papers retrieved from 23 searches and 1

citation graph use.

FIGURE 2 Deep search screening and inclusion flow for this review
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Searches combined direct query matching with targeted expansions on posture, breathing, autonomic regulation, stress
biomarkers, null findings, and adjacent mind-body interventions.

3. Results

3.1 Key Papers

The most informative papers directly tested diaphragmatic or slow breathing against controls and measured both autonomic
and endocrine outcomes. The clearest anchors are a 2017 diaphragmatic-breathing RCT in healthy adults, a 2025 RCT in
systemic sclerosis, and a 2024 glaucoma RCT using paced breathing, because each links breathing practice to cortisol
reduction with either HRV improvement or other autonomic shifts (Xiao et al., 2017; Ismail et al., 2025; Dada et al., 2024).

Paper Summary

(Lehrer et al., 2020) 20 sessions lowered cortisol in healthy adults (Xiao et al., 2017)

(Erturk & Ozden, 2025) 12-week DBTE reduced serum cortisol in systemic sclerosis (Ismail et al., 2025)
(Maheshkumar et al., 2021) 6-week paced breathing improved HRV and lowered cortisol (Dada et al., 2024)

FIGURE 3 Foundational breathing trials anchoring the included corpus

3.2 Breathing and Vagal Activity

Slow or diaphragmatic breathing consistently increases autonomic markers interpreted as greater parasympathetic or vagal
activity, especially HRV-based measures such as RMSSD, pNN50, and lower LF/HF ratios (Ertiirk & Ozden, 2025; Dada et
al., 2024; You et al., 2020). A meta-analysis of Tai Chi and yoga RCTs likewise found significant improvements in HRV
parameters and stress, supporting a broader sympathetic-vagal rebalance across mind-body breathing-rich practices (Zou et
al., 2018).

Acute effects are real but sometimes transient. In athletes, a single slow-paced breathing session increased cardiac vagal
activity during the exercise but returned to baseline afterward (You et al., 2020). Not every study finds HRV improvement
after training, however: a caregiver RCT found symptom benefits without significant HRV change, and a student HRV-
biofeedback trial also found null vagal-tone changes (Ozen & Demircioglu, 2026; Firth et al., 2022).

3.3 Cortisol Outcomes

Feature Result

Study type Randomized controlled trial (Ismail et al., 2025)

Population Women with systemic sclerosis (Ismail et al., 2025)

Intervention 20 min twice daily DBTE for 12 weeks (Ismail et al., 2025)
Control Waitlist usual care (Ismail et al., 2025)

Cortisol result Serum cortisol fell in intervention, not control (Ismail et al., 2025)
Autonomic result BP, pulse, and respiratory rate also decreased (Ismail et al., 2025)
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Feature Result

Key limitation Single disease-specific female sample (Ismail et al., 2025)

FIGURE 4 Trial spotlight on diaphragmatic breathing in systemic sclerosis

Cortisol reduction is supported across several other controlled trials. Healthy adults practicing diaphragmatic breathing for
20 sessions had lower salivary cortisol than controls (Xiao et al., 2017). Patients with glaucoma practicing 6 breaths/min, 5
min, three times daily for 6 weeks had lower serum cortisol and better parasympathetic reactivity than controls (Dada et al.,
2024). People with high blood pressure also showed lower salivary cortisol after 20 sessions over 4 weeks (Yuenyongchaiwat
et al., 2024).

The cortisol literature is not uniform. A recent Hatha yoga RCT reduced momentary stress but not diurnal cortisol in healthy
participants (Szaszko et al., 2024). Another adolescent pranayama trial found a higher early cortisol response to a stressor
but faster recovery below control levels later, suggesting adaptation rather than simple suppression (Maheshkumar et al.,
2021).

3.4 Posture and Combined Interventions

The direct posture evidence is limited but biologically coherent. In young adults with forward head posture, sitting with FHP
reduced sniff nasal inspiratory pressure compared with upright sitting, implying immediate respiratory disadvantage from
poor head-neck alignment (Jeong & Lee, 2024). The same RCT on upper crossed syndrome reported that adding
diaphragmatic breathing re-education to shoulder stabilization improved craniovertebral angle and some functional
outcomes more than stabilization alone (Jeong & Lee, 2024).

Other posture-related studies support indirect autonomic effects rather than direct vagal proof. Global postural re-education
uses slow guided breathing and is described as increasing parasympathetic control via the vagus nerve, but that paper
mainly demonstrated sleep improvement rather than a clear cortisol effect (Rodriguez-Aragén et al., 2024). In adolescents,
nasal breathing alone produced a more stable electrodermal profile, whereas combining it with expansive posture generated
larger autonomic fluctuations and possible rebound effects (Yang et al., 2026).

Results Timeline

Breathing-posture research has moved from physiological plausibility to controlled clinical testing.

7
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9 15
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1
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FIGURE 5 Timeline of included breathing and posture studies, larger markers indicate more citations

3/ 71


https://consensus.app/papers/measurement-of-the-effect-of-isha-yoga-on-cardiac-autonomic-muralikrishnan-balakrishnan/fb1303417ed05f80817294c5b1120c9d/
https://consensus.app/papers/measurement-of-the-effect-of-isha-yoga-on-cardiac-autonomic-muralikrishnan-balakrishnan/fb1303417ed05f80817294c5b1120c9d/
https://consensus.app/papers/the-effect-of-diaphragmatic-breathing-on-attention-ma-yue/fe40b7728cad52e6903bb0b766e32b00/
https://consensus.app/papers/the-effect-of-diaphragmatic-breathing-on-attention-ma-yue/fe40b7728cad52e6903bb0b766e32b00/
https://consensus.app/papers/effects-of-mindbody-exercises-tai-chiyoga-on-heart-rate-zou-sasaki/c94d7cb7282a5cfdaeb979867b3577a8/
https://consensus.app/papers/effects-of-mindbody-exercises-tai-chiyoga-on-heart-rate-zou-sasaki/c94d7cb7282a5cfdaeb979867b3577a8/
https://consensus.app/papers/influence-of-a-single-slowpaced-breathing-session-on-you-laborde/cbeb43ec6c0250099d633de8aa9b4b38/
https://consensus.app/papers/influence-of-a-single-slowpaced-breathing-session-on-you-laborde/cbeb43ec6c0250099d633de8aa9b4b38/
https://consensus.app/papers/heart-rate-variability-biofeedback-improves-emotional-lehrer-kaur/3470bb70b74350e087806c2e03f2ba6a/
https://consensus.app/papers/heart-rate-variability-biofeedback-improves-emotional-lehrer-kaur/3470bb70b74350e087806c2e03f2ba6a/
https://consensus.app/papers/effect-of-six-months-pranayama-training-on-stressinduced-maheshkumar-dilara/bbb0198875d654cfab62f11762001150/
https://consensus.app/papers/effect-of-six-months-pranayama-training-on-stressinduced-maheshkumar-dilara/bbb0198875d654cfab62f11762001150/
https://consensus.app/papers/the-effect-of-heart-rate-variability-biofeedback-training-firth-ask/17c9bef077b455eea4b3e4123de66450/
https://consensus.app/papers/the-effect-of-heart-rate-variability-biofeedback-training-firth-ask/17c9bef077b455eea4b3e4123de66450/
https://consensus.app/papers/brief-structured-respiration-practices-enhance-mood-and-balban-neri/252fb4e9655a544f84d9b7d7bef57bdc/
https://consensus.app/papers/brief-structured-respiration-practices-enhance-mood-and-balban-neri/252fb4e9655a544f84d9b7d7bef57bdc/
https://consensus.app/papers/effect-of-breathwork-on-stress-and-mental-health-a-fincham-strauss/47b3b407e9505d2298d4ed70da367884/
https://consensus.app/papers/effect-of-breathwork-on-stress-and-mental-health-a-fincham-strauss/47b3b407e9505d2298d4ed70da367884/
https://consensus.app/papers/effectiveness-of-stress-management-interventions-to-rogerson-wilding/738e8bae0d1051b281b0926dc3425582/
https://consensus.app/papers/effectiveness-of-stress-management-interventions-to-rogerson-wilding/738e8bae0d1051b281b0926dc3425582/
https://consensus.app/papers/effects-of-slow-breathing-training-on-hemodynamic-changes-yuenyongchaiwat-changsri/6eade839668c5e768e5ed59b1393d0a5/
https://consensus.app/papers/effects-of-slow-breathing-training-on-hemodynamic-changes-yuenyongchaiwat-changsri/6eade839668c5e768e5ed59b1393d0a5/
https://consensus.app/papers/effect-of-365-breathing-technique-on-intraocular-pressure-dada-gwal/e0965d80241759bba39f0ac9308728e2/
https://consensus.app/papers/effect-of-365-breathing-technique-on-intraocular-pressure-dada-gwal/e0965d80241759bba39f0ac9308728e2/
https://consensus.app/papers/the-effects-of-global-postural-reeducation-on-sleep-rodrguez-aragn-barranco-rodrguez/96365efd991f5316ae3a984457950974/
https://consensus.app/papers/the-effects-of-global-postural-reeducation-on-sleep-rodrguez-aragn-barranco-rodrguez/96365efd991f5316ae3a984457950974/
https://consensus.app/papers/effects-of-telerehabilitation-combining-diaphragmatic-jeong-lee/9a94b5f3fbdd5fb188f7a53a55989864/
https://consensus.app/papers/effects-of-telerehabilitation-combining-diaphragmatic-jeong-lee/9a94b5f3fbdd5fb188f7a53a55989864/
https://consensus.app/papers/hatha-yoga-reduces-momentary-stress-but-does-not-impact-szaszk-tschenett/c8594f8c68c3546f908db4365dc199b8/
https://consensus.app/papers/hatha-yoga-reduces-momentary-stress-but-does-not-impact-szaszk-tschenett/c8594f8c68c3546f908db4365dc199b8/
https://consensus.app/papers/neurobiological-and-antiinflammatory-effects-of-a-deep-maniaci-daino/3e663aedbfe2518597323a8239e5b2c1/
https://consensus.app/papers/neurobiological-and-antiinflammatory-effects-of-a-deep-maniaci-daino/3e663aedbfe2518597323a8239e5b2c1/
https://consensus.app/papers/comparison-of-the-acute-effects-of-auricular-vagus-nerve-ertrk-zden/d93c272063325de8beb8c7797bfc8125/
https://consensus.app/papers/comparison-of-the-acute-effects-of-auricular-vagus-nerve-ertrk-zden/d93c272063325de8beb8c7797bfc8125/
https://consensus.app/papers/effects-of-diaphragmatic-breathing-exercise-on-sleeping-ismail-gressy/5684d052abe25eb6b4c7c331bda0fdb3/
https://consensus.app/papers/effects-of-diaphragmatic-breathing-exercise-on-sleeping-ismail-gressy/5684d052abe25eb6b4c7c331bda0fdb3/
https://consensus.app/papers/synergistic-and-distinct-effects-of-expansive-posture-and-yang-liu/74dc9f5ada1c588193d6bd9069dc6ee4/
https://consensus.app/papers/synergistic-and-distinct-effects-of-expansive-posture-and-yang-liu/74dc9f5ada1c588193d6bd9069dc6ee4/
https://consensus.app/papers/comparative-effects-of-deep-breathing-and-vagus-nerve-ozen-demirciolu/33a3790adeb0562480f4d7fbce0e8cbb/
https://consensus.app/papers/comparative-effects-of-deep-breathing-and-vagus-nerve-ozen-demirciolu/33a3790adeb0562480f4d7fbce0e8cbb/
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

o Consensus CONSENSUS . APP

The timeline shows early mechanistic and yoga-related autonomic studies, then a wave of RCTs testing structured breathing
in healthy and clinical populations, followed by newer attempts to isolate posture, breathing patterns, and vagal-targeted
comparators. The field has become more quantitative, but posture-specific endocrine evidence still trails breathing-specific
evidence (Muralikrishnan et al., 2012; Fincham et al., 2023; Yang et al., 2026).

Top Contributors

Across this corpus, breathing, yoga, HRV, and vagal-autonomic research dominate the most visible contributions rather than
a single posture-focused group.

Type Name Papers
Author S. Laborde [cbeb43ec6c0250099d633de8aa9b4b38]
Author Gao-Xia Wei [fe40b7728cad52e6903bb0b766e32b00]

[c94d7cb7282a5¢cfdaeb979867b3577a8]

Author P. Lehrer [3470bb70b74350e087806c2e03f2baba]

Journal Journal of Clinical [d93c272063325de8beb8c7797bfc8125][bde80f5f2bc1571790d2036d4de42afd]
Medicine [6a2a371224d153fdb4879f866eece8fce][9a94b5f3fbdd5fb188f7a53a55989864]

Journal Psychoneuroendocrinology [6615705662ef5777a8f86f7888914fdb][738e8bae0d1051b281b0926dc3425582]

[c8594f8c68c3546f908db4365dc199b8]

Journal Scientific Reports [47b3b407e9505d2298d4ed70da367884]
[74dc9f5ada1c588193d6bd9069dc6ees][f523a1df5ad55ea389f1896b4c40a51f]

FIGURE 6 Authors and journals appearing most often in included papers

4. Discussion

The strongest conclusion is that deep diaphragmatic or slow breathing can increase vagal-parasympathetic activity and
often reduce cortisol, especially when practiced repeatedly over weeks and measured with HRV and serum or salivary
cortisol outcomes (Ismail et al., 2025; Dada et al., 2024; Yuenyongchaiwat et al., 2024). This is reinforced by broader
syntheses showing breathwork lowers subjective stress with a small-to-moderate pooled effect and that stress-management
interventions can positively influence cortisol overall (Fincham et al., 2023; Rogerson et al., 2023).

The main limitation is construct specificity. Most studies infer “vagus nerve stimulation” from HRV, respiratory sinus
arrhythmia, blood pressure responses, or deep-breathing tests rather than measuring vagal firing directly (Ertiirk & Ozden,
2025; Balban et al., 2023). That makes the mechanistic claim moderately strong, not definitive. The cortisol evidence is also
context-dependent: effects appear clearer in stressed or clinical populations than in healthy people with normal baseline
HPA function (Szaszké et al., 2024).

The posture claim is the weakest part of the question. Forward head posture impairs respiratory mechanics, and breathing-
inclusive posture rehabilitation can improve posture and likely facilitates diaphragmatic breathing, but direct trials showing
that posture correction alone raises vagal tone or lowers cortisol are scarce in this corpus (Jeong & Lee, 2024). For personal
clinical decisions, a licensed clinician should interpret these findings in the context of symptoms, cardiopulmonary status,
and musculoskeletal diagnosis.
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Claim

Slow or diaphragmatic breathing
increases parasympathetic/vagal
markers

Structured breathing often lowers
cortisol

Benefits are stronger in stressed or
clinical populations

Correcting forward posture
supports breathing mechanics

Posture correction alone stimulates
the vagus nerve and lowers
cortisol

FIGURE 7 Key claims and supporting evidence from included studies

5. Conclusion

Evidence
Strength

Strong

Moderate

Moderate

Moderate

Weak

Reasoning

Repeated RCTs and meta-
analytic support using HRV
outcomes

Multiple RCTs positive, but
some null or mixed
endocrine findings

Clinical trials are more
consistently positive than
healthy-sample yoga trials

Direct respiratory
impairment from FHP is
shown, but autonomic
endpoints are limited

Direct isolated evidence is
sparse and mostly indirect or
multimodal
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Papers

(Ertiirk & Ozden, 2025; Dada
et al,, 2024; Zou et al., 2018)

(Xiao et al., 2017; Dada et al.,
2024; Yuenyongchaiwat et
al., 2024)

(Ismail et al., 2025; Szaszkd
et al., 2024)

(Jeong & Lee, 2024)

(Rodriguez-Aragén et al.,
2024; Yang et al., 2026;
Jeong & Lee, 2024)

The literature supports a qualified yes. Enabling deep diaphragmatic or slow breathing consistently shifts autonomic

balance toward parasympathetic or vagal activity and often reduces cortisol, while the evidence that posture correction

itself produces those same effects is limited and mostly indirect. The most defensible interpretation is that correcting

forward posture helps mainly by improving the mechanics for diaphragmatic breathing, which is the better-supported active
ingredient (Jeong & Lee, 2024; Dada et al., 2024).

Research Gaps

The main gaps are posture-specific mechanistic trials, longer follow-up, and direct comparisons of breathing dose, posture

configuration, and patient subgroups.

Topic/Outcome

Diaphragmatic breathing in clinical
groups

Diaphragmatic breathing in healthy
adults

Forward head/posture correction

RCT
evidence

HRV/vagal Cortisol

markers
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RCT HRV/vagal Cortisol Posture-isolated
Topic/Outcome evidence markers measures tests
Combined posture plus breathing 4 3 1 GAP
Long-term endocrine follow-up 2 3 2 GAP

Open Research Questions

Direct posture experiments remain the clearest next step for this field.

Question Why
Does isolated forward head posture correction, without added This would separate biomechanical respiratory benefits
breath training, increase HRV or lower cortisol? from true autonomic or endocrine effects of posture

correction itself.

Which breathing pattern best optimizes vagal activation and Current trials use different rates and ratios, making
cortisol reduction: equal-ratio, prolonged exhale, or dose-response conclusions difficult across populations.
resonance-frequency breathing?

Are cortisol effects strongest in people with baseline Mixed healthy-sample results suggest baseline stress
autonomic dysfunction or HPA-axis dysregulation? physiology may determine who benefits most from
breathing interventions.

Overall, correcting forward posture likely helps because it enables better diaphragmatic breathing, and that breathing
component is what most consistently stimulates vagal-parasympathetic activity and tends to reduce cortisol.

These search results were found and analyzed using Consensus, an Al-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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