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Do yoga and gigong practices regulate autonomic nervous system arousal and metabolic function?
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Yes, yoga and qigong regulate autonomic arousal, and they also improve some metabolic
outcomes.

Yoga and gigong appear to regulate autonomic nervous system arousal, mainly by shifting balance toward greater parasympathetic
activity and lower sympathetic dominance, but the metabolic evidence is broader and less uniform than the autonomic evidence.

1. Introduction

Across randomized trials, cohort studies, and meta-analyses, the clearest and most replicated finding is that yoga, tai chi, and gigong
often increase heart rate variability or improve related autonomic markers consistent with higher vagal tone and lower sympathetic
arousal (Zou et al., 2018; Zhou et al., 2023; Muralikrishnan et al., 2012). This pattern appears in healthy adults, older adults, pregnant
women, cancer patients, anxious students, chronic fatigue patients, and people undergoing opioid withdrawal (Zebeljan et al., 2022;
Inbaraj et al., 2023; Vargas-Roman et al., 2022). Mechanistic studies also point to slow breathing, movement-breath synchrony, and
central autonomic network engagement as plausible pathways rather than simple effects of light exercise alone (Chin & Kales, 2019;
Tang et al., 2009; Teng et al., 2025).

The metabolic story is positive but more heterogeneous. Yoga and qigong reduce cortisol in distressed adults, improve insulin
resistance and several metabolic syndrome risk factors in meta-analysis, and in some disease-specific trials lower fasting glucose,
blood pressure, and adverse lipid markers (Li et al., 2025; Li et al., 2024; Ismail et al., 2021). But metabolic outcomes depend more on
population, intervention dose, and which endpoint is measured, and not every study shows broad biomarker change (Li et al., 2025;
Oka et al., 2019).

Do yoga and gigong practices regulate autonomic nervous system arousal and metabolic function?

Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1 Research consensus on yoga and gigong regulation effects

The meter should lean clearly toward yes for autonomic regulation, because multiple meta-analyses and randomized trials converge
on improved HRV and lower sympathetic-vagal imbalance (Zou et al., 2018; Zhou et al., 2023; Vargas-Roman et al., 2022). It is
somewhat less decisive for metabolic function, where benefits are common but more outcome-specific and methodologically
uneven (Li et al., 2024; Li et al., 2025; So et al., 2019).

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 began with 9,011 directly matched controlled human studies, expanded through targeted mechanism,
limitation, and clinical-population searches, then added citation-crawled papers from the seed set. Machine-learned relevance
filtering screened 240 papers, retained 124 as eligible, and ranked the top 50 for final synthesis.

Search Strategy

3.9M 2K 50
> =
Retrieved Eligible Included
@, 22 searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

LS 1citation graph use

All papers retrieved from 22 searches and 1
citation graph use.

FIGURE 2 Deep search screening and inclusion flow

The strategy combined direct query retrieval, mechanism-focused rephrasing, null-result targeting, and clinical-population
expansion.
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3. Results

3.1 Key Papers

A 2018 meta-analysis of 17 RCTs anchors the overall autonomic literature by showing favorable HRV shifts and lower perceived stress
after yoga or tai chi (Zou et al., 2018). A 2023 meta-analysis narrows that result to tai chi specifically, while a 2024 meta-analysis
extends the evidence to metabolic syndrome risk factors including insulin resistance and glucose control (Zhou et al., 2023; Li et al.,
2024).

Paper Summary

(Inbaraj et al., 2023) HRV and stress improve in 177 RCTs (Zou et al., 2018)
(Chin & Kales, 2019) Tai chi improves key HRV markers (Zhou et al., 2023)
(Xu et al., 2024) Metabolic syndrome risk factors improve (Li et al., 2024)

FIGURE 3 Foundational papers in autonomic and metabolic evidence

3.2 Autonomic Regulation

Autonomic effects are strongest for HRV-derived markers of vagal enhancement. In older adults, tai chi acutely increased normalized
HF and lowered LF/HF ratio after practice, alongside lower blood pressure (Lu & Kuo, 2003). In pregnancy, regular prenatal yoga
shifted SDNN, RMSSD, and LF/HF toward parasympathetic dominance across trimesters (Zebeljan et al., 2022). In breast cancer
patients receiving chemotherapy, yoga preserved parasympathetic indices and limited the sympathetic shift seen with usual care
alone (Inbaraj et al., 2023).

A small but mechanistically informative pilot found that synchronized breathing plus rhythmic muscle contraction produced 150%
higher parasympathetic activation than control and outperformed breathing alone during cognitive stress (Chin & Kales, 2019). Short-
term meditation training also improved heart rate, respiratory, skin conductance, and HF-HRV-linked central regulation, implicating
ACC-mediated top-down autonomic control (Tang et al., 2009).

3.3 Metabolic Function

Dimension Yoga Qigong Citations
Cortisol Strongest reduction among exercise Also beneficial, smaller than yoga (Li et al., 2025)
modalities

Insulin Mind-body exercise improves overall Included in effective subgroup (Li et al., 2024)

resistance evidence

Fasting glucose Mixed across yoga-specific studies Improved in some gigong and pooled (Li et al., 2024)
MetS data

Blood pressure Frequently reduced Frequently reduced (Pal et al., 2014; So et al.,

2019)

Lipids TC and related markers often improve Glucose-lipid markers improve in (Pal et al., 2014; Gan et al.,

some trials 2025)

FIGURE 4 Metabolic outcomes across yoga and gigong studies
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Metabolic improvements are most consistent for stress hormones, blood pressure, adiposity, and insulin resistance, while fasting
glucose and lipids vary more by condition and protocol (Li et al., 2024; Li et al., 2025). Disease-specific trials still support real
metabolic effects, including lower fasting blood glucose after Jyoti-Trataka yoga in diabetic glaucoma patients and better
postprandial glucose plus broader glucose-lipid improvement after health gigong walking in type 2 diabetes with anxiety (Ismail et
al., 2021; Gan et al., 2025).

3.4 Heterogeneity And Limits

Evidence is not uniformly positive. A non-randomized school study in primary children found no significant HRV changes after 16
weeks of yoga and mindfulness, though nocturnal parasympathetic trends were suggestive (lvaki et al., 2021). Another trial in older
adults during COVID found lower perceived stress after tai chi without measurable ANS change (Solianik et al., 2021). In chronic
fatigue syndrome, a single yoga session improved HRV and cortisol acutely, but a 2-month pilot found no significant longitudinal
autonomic or endocrine changes despite reduced fatigue and depression (Oka et al., 2018; Oka et al., 2019).

These nulls fit the broader methodological caveats. Reviews note heterogeneous interventions, small samples, incomplete blinding,
and difficulty separating yoga from tai chi in pooled analyses (Zou et al., 2018).
Results Timeline

Mind-body autonomic research has expanded from acute physiology to clinical translation over two decades.
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FIGURE 5 Timeline of yoga and gigong findings, larger markers indicate more citations

The arc moves from early acute autonomic studies in older adults and long-term practitioners toward meta-analyses, disease-
specific RCTs, and mechanistic trials linking breathing, vagal activity, and central autonomic networks (Lu & Kuo, 2003;
Muralikrishnan et al., 2012; Teng et al., 2025).

Top Contributors

Across these included papers, L. Zou, A. Yeung, and T. Oka appear repeatedly, and the most recurrent journals include Journal of
Clinical Medicine, Complementary Therapies in Medicine, and Biopsychosocial Medicine (Zou et al., 2018; Oka et al., 2018).

Type Name Papers

Author L. Zou [c94d7cb7282a5cfdaeb979867b3577a8][466d812b6775f2798290742ce8ff513]
Author A. Yeung [c94d7cb7282a5¢cfdaeb979867b3577a8][466d812b6f775f2798290742ce8f513]
Author T. Oka [283a1a78e7ec56e9b4a6d5d180731361][373aabceab6765537bb638441ead58270]
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# Consensus

Type Name Papers

Journal Journal of Clinical Medicine [c94d7cb7282a5cfdaeh979867b3577a8][96761305e5ff582999f82859e592a498]

[cd8755a473c158e7bf585966a4465747]

Journal Complementary Therapies in [47bbeafd528b5655ae2a89068b38a95¢e][02ee534a3e595f559¢c924d1d91daas58c¢]
Medicine [97¢39120e11550fdad8a9622040918b5]
Journal Biopsychosocial Medicine [283a1a78e7ec56e9b4a6d5d180731361][373aabceab765537bb638441ead58270]

FIGURE 6 Authors and journals appearing most in included papers

4. Discussion

The autonomic claim is supported by the strongest body of evidence in this corpus. Multiple RCT meta-analyses show favorable
HRV changes, and individual trials repeatedly report higher HF-related indices, lower LF/HF ratios, or reduced sympathetic markers
after yoga, tai chi, or gigong (Zou et al., 2018; Zhou et al., 2023; Vargas-Roman et al., 2022). The effect also appears mechanistically
coherent: slow breathing increases parasympathetic activity, synchronized breathing-plus-movement enhances it further, and
central autonomic network findings provide a plausible neural route (Catela et al., 2024; Chin & Kales, 2019; Teng et al., 2025).

The metabolic claim is credible but less settled because “metabolic function” covers distinct domains. Cortisol reduction is well
supported, with yoga ranking highest in a network meta-analysis and qigong also beneficial (Li et al., 2025). Pooled metabolic
syndrome trials show improvements in insulin resistance, waist circumference, blood pressure, fasting glucose, triglycerides, and
HDL, and subgroup analyses favor relatively frequent, longer fitness gigong programs (Li et al., 2024). But endocrine and biomarker
findings are not uniformly replicated across all populations, especially in smaller longitudinal studies (Oka et al., 2019; So et al., 2019).

The corpus is also heterogeneous in comparator choice. Some tai chi benefits are clear against non-active controls but less favorable
against active exercise comparators, suggesting that part of the effect reflects exercise in general while breath regulation and
meditative focus may add incremental autonomic effects (Zhou et al., 2023). Several results are acute rather than durable, especially

in short-session biomarker studies (Oka et al., 2018).

Evidence
Claim Strength Reasoning Papers
Yoga and gigong increase Multiple meta-analyses and (Zou et al., 2018; Zhou et
parasympathetic regulation and improve consistent RCT signals across al., 2023; Vargas-Roman
. St .
HRV-related autonomic balance. rong populations. et al., 2022)
Slow breathing and movement-breath Mechanistic trials and breathing- (Chin & Kales, 2019;
synchrony are plausible mechanisms for Vo focused studies converge, but Catela et al., 2024; Zhou
. t
autonomic effects. oaerate samples are smaller. et al., 2023)
Yoga and gigong improve some metabolic Supported by meta-analysis and (Li et al., 2024; Li et al.,
syndrome risk factors and cortisol. several clinical trials, but endpoints 2025; Gan et al., 2025)
Moderate

Benefits are consistently superior to active
exercise controls.

Long-term biomarker changes are
established across populations.

Weak

Weak

FIGURE 7 Key claims and evidence across included studies

vary.

Some active-control comparisons
are less favorable or mixed.

Acute changes are common, but
longitudinal biomarker evidence
remains inconsistent.
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5. Conclusion

Taken together, the literature supports a yes answer for autonomic nervous system arousal and a qualified yes for metabolic function.
Yoga and gigong consistently shift autonomic balance toward parasympathetic dominance, while metabolic benefits appear real but
more dependent on the outcome, population, and intervention dose.

Research Gaps

The largest gaps are in long-term durability, direct yoga-versus-qigong comparisons, and mechanistic studies that connect
autonomic shifts to clinically meaningful metabolic change. Pediatric and highly controlled active-comparator studies are still sparse
relative to the adult HRV literature (Ivaki et al., 2021; Zhou et al., 2023).

Topic/Outcome RCT data Long-term follow-up Active comparators Mechanism
Autonomic HRV in healthy adults 10 4 5

Autonomic effects in children 2 1 1 1
Cortisol and HPA outcomes 5 2 3 3
Glucose and insulin resistance 3 3 2
Direct yoga vs gigong comparisons 1 GAP 1 1

Open Research Questions

Future work should test whether autonomic regulation is the causal bridge to metabolic improvement, not just a parallel effect.

Question Why

Do sustained HRV improvements mediate later changes in This would connect the strong autonomic literature to the more
insulin resistance and glycemic control after yoga or gigong? heterogeneous metabolic outcomes.

Which components—slow breathing, postures, meditative Component trials could explain why some interventions
attention, or movement-breath synchrony—drive the largest outperform others and improve reproducibility.

autonomic effects?

Are yoga and qigong superior to dose-matched conventional Active-comparator trials are needed because some current
exercise for metabolic endpoints in high-risk populations? benefits may reflect exercise generally rather than practice-
specific mechanisms.

In sum, yoga and gigong do regulate autonomic nervous system arousal, and they also improve metabolic function in several
domains, though the metabolic evidence is less uniform than the autonomic evidence.

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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