


Yes, cognitive restructuring appears to reduce anxiety symptoms, but autonomic arousal
benefits are less consistent.

1. Introduction

Cognitive restructuring and consciously challenging irrational thoughts do appear to reduce anxiety, including somatic anxiety
symptoms, but the evidence that they preemptively reduce autonomic nervous system arousal is only moderate and mixed.
Broad CBT meta-analyses show reliable anxiety reduction across anxiety-related disorders, and component studies suggest
cognitive change strategies contribute meaningfully to those improvements (Carpenter et al., 2018; Van Dis et al., 2019;
Cuijpers et al., 2025). More targeted studies of cognitive reappraisal, stress reappraisal, and rational belief restructuring show
that brief pre-stressor interventions can lower subjective anxiety and sometimes improve autonomic balance, especially in
high-anxiety groups (  Huang et al., 2023; Wolfe et al., 2023;  Tóth et al., 2023).

The limitation is that physiological outcomes lag behind symptom outcomes in this literature. Some experiments report better
heart-rate-variability profiles or lower LF/HF ratios after reappraisal-based interventions, but others find changes in subjective
anxiety without clear changes in HRV, skin conductance, cortisol, EMG, or blood pressure (  Huang et al., 2023; Wolfe et al.,
2023; Zainal et al., 2023; Ginty et al., 2021). Related literatures on mindfulness and acceptance show that autonomic
modulation is possible, but also reinforce that physiological effects are smaller, less consistent, and often require repeated
practice rather than a single cognitive exercise (  Adachi & Takizawa, 2025; Tang et al., 2009; Benítez-Agudelo et al., 2026).

Does cognitive restructuring and consciously challenging irrational thoughts preemptively reduce autonomic
nervous system arousal and somatic anxiety symptoms?

N = 11

7 3 1

Yes 64% · Possibly 27% · Mixed 9% · No 0%

FIGURE 1  Research consensus on cognitive restructuring for anxiety and arousal

The meter should read as a qualified yes. Anxiety symptom reduction is well supported, but direct preemptive autonomic
downregulation is supported mainly by smaller experimental studies and is not yet consistently replicated across physiological
endpoints (Carpenter et al., 2018;  Huang et al., 2023; Ginty et al., 2021).

2. Methods

This Deep Search synthesis used Consensus over more than 170 million research papers indexed from Semantic Scholar,
PubMed, and other sources. The workflow identified 1,025 papers in the initial query, screened 240 after targeted expansion
around cognitive restructuring, reappraisal, physiological mechanisms, contrastive findings, and adjacent interventions, judged
181 eligible after relevance filtering, and included the top 50 most relevant human controlled-study papers for this review.

Search Strategy

2.3M

Retrieved

22 searches

1 citation graph use

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

2.3K

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

1 / 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


Searches combined core CBT terms with autonomic, somatic, reappraisal, mechanism, and comparator-intervention queries
to capture both efficacy and null findings.

3. Results

3.1 Key Papers

The corpus is anchored by large CBT meta-analyses, component analyses, and a few direct psychophysiology experiments.
Together, they show strong evidence for anxiety reduction, weaker but suggestive evidence for somatic symptom
improvement, and limited but important evidence for direct autonomic effects of cognitive reappraisal before stress
(Carpenter et al., 2018; Van Dis et al., 2019;  Huang et al., 2023;  Chin et al., 2024).

Paper Summary

(Benítez-Agudelo et al., 2026) Broad CBT efficacy across anxiety disorders (Carpenter et al., 2018)

(Peris et al., 2014) Stress reappraisal improved HRV balance (  Huang et al., 2023)

(  Mirmahmoodi et al., 2020) Brief reappraisal reduced state anxiety (  Chin et al., 2024)

FIGURE 3  Key papers anchoring the evidence base

3.2 Component Effects

In youth CBT, introducing cognitive restructuring accelerated overall improvement in anxiety severity and functioning, but it
did not specifically accelerate improvement in somatic symptoms once that domain was isolated (Peris et al., 2014). In a
factorial trial for internet CBT for social anxiety disorder, packages containing cognitive restructuring were not superior to
packages without it at post-treatment, whereas psychoeducation and exposure were (Šipka et al., 2025). In panic disorder
component meta-analysis, cognitive restructuring contributed less to outcomes than interoceptive exposure, and breathing
retraining had only small efficacy effects (Pompoli et al., 2018).

These dismantling studies suggest cognitive restructuring is often useful, but not always the main active ingredient when
compared against exposure-based components. That matters for the user’s question because symptom improvement from
CBT does not automatically mean direct autonomic downregulation is being driven by thought challenging itself (Carpenter et
al., 2018; Johnco et al., 2025).

3.3 Physiological Findings

Feature Result

Study Type Randomized reappraisal experiment (  Huang et al., 2023)

Population High- and low-test-anxious students (  Huang et al., 2023)

Intervention 2-minute stress-enhancing reappraisal (  Huang et al., 2023)

Physiological Measure Heart rate variability (  Huang et al., 2023)

Main Physiological Effect Lower LF/HF ratio in high-anxiety group (  Huang et al., 2023)

Main Symptom Effect Reduced test anxiety (  Huang et al., 2023)
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Feature Result

Limitation Evidence concentrated in test anxiety (  Huang et al., 2023)

FIGURE 4  Trial spotlight on stress reappraisal and HRV

This is the clearest direct evidence that preemptive cognitive reframing can improve autonomic balance before or during a
stressor, but it comes from a specific nonclinical performance-anxiety setting (  Huang et al., 2023).

3.4 Brief and Adjacent Interventions

A 2024 review of brief state-anxiety interventions found only one eligible purely cognitive study, which showed a moderate
reduction in state anxiety for acute cognitive reappraisal versus control, underscoring how thin the direct literature still is (
Chin et al., 2024). In that underlying experiment, ultra-brief cognitive reappraisal reduced subjective anxiety but produced few
effects on cortisol, alpha-amylase, or autonomic physiology (Wolfe et al., 2023). A large app-based RCT also found immediate
anxiety relief from exercises that included cognitive restructuring, although mindfulness exercises tended to outperform
restructuring on average (Sandkühler et al., 2025).

Lower-ranked papers reinforce the same pattern. A social-VR stress study found no overall benefit of cognitive restructuring
versus control, though high trait-anxiety participants improved more (  Kim et al., 2025). In athletes, REBT reduced cognitive
and somatic competitive anxiety and irrational beliefs, supporting rational-belief restructuring as a plausible route to somatic
symptom reduction (  Tóth et al., 2023).

Results Timeline

Cognitive-arousal research has moved from theory to component testing to targeted psychophysiology.

FIGURE 5  Timeline of cognitive and autonomic findings, larger markers indicate more citations

The timeline likely shows early theory linking worry to autonomic inflexibility, later broad CBT efficacy syntheses, and only
recent direct experiments testing whether brief reappraisal changes HRV or stress physiology in the moment (Hammel et al.,
2011; Ottaviani et al., 2016;  Huang et al., 2023).

Top Contributors

Across this corpus, S. Hofmann, P. Cuijpers, and Frederic Maas genannt Bermpohl appear most often, while Anxiety, Stress,
& Coping, JAMA Psychiatry, and BMC Psychology are recurrent journals.
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Type Name Papers

Author S. Hofmann [35fdcd2e59e4529288e433cb9b9753f4][89ceb9887ad75fe18a5bb6576d61af2e]

Author P. Cuijpers [dea293370976561d8a78e02d38eae366][46446c5e9dad5656b25621b105fcd4ee]

Author Frederic Maas genannt
Bermpohl

[1f115d5acb5d54809f1d1f80f4866172][41d7b54893d154438f3b44a2ce1ad117]

Journal Anxiety, Stress, &
Coping

[0c3ec642307b5f6fa7a122e25abd4fb2][7e5bdec3702f5c90a4c15ceb975da9e3]
[1a5f7466101c52c5b0755b33c1d9e107]

Journal JAMA Psychiatry [dea293370976561d8a78e02d38eae366][46446c5e9dad5656b25621b105fcd4ee]

Journal BMC Psychology [3c1349787dba54958c6797db145c7b27][2c7df13567225b92a057a74aa7dbb626]
[963ba47a25ff58ce9479daa3ddc8a778]

FIGURE 6  Authors and journals appearing most frequently

4. Discussion

The strongest part of this literature is not the physiology; it is the consistent reduction in anxiety symptoms when cognitive
restructuring sits inside broader CBT packages. Large meta-analyses across anxiety disorders show small-to-moderate to
moderate effects versus placebo or inactive controls, with benefits often lasting at least 6 to 12 months for several disorders
(Carpenter et al., 2018; Van Dis et al., 2019; Cuijpers et al., 2025). Somatic symptom distress also improves in CBT meta-
analyses and internet-CBT trials, which supports a genuine effect on bodily manifestations of anxiety-related distress (Liu et
al., 2019; Hennemann et al., 2022; Tao et al., 2023).

What is less secure is the narrow causal claim that consciously challenging irrational thoughts preemptively lowers autonomic
arousal. The most direct supporting evidence comes from stress-reappraisal experiments showing improved HRV balance in
high test-anxious participants and from a conditioned-fear study suggesting cognitive restructuring can reduce physiological
fear responses in some people, particularly those low in baseline reappraisal skill (  Huang et al., 2023;  Velazquez et al.,
2026). But several studies found no clear physiological benefit despite subjective improvement, including null EMG and skin-
conductance differences in panic disorder augmentation work, no group differences in cognitive or somatic anxiety intensity
in one arousal-reappraisal experiment, and few autonomic effects in an ultra-brief reappraisal study (Zainal et al., 2023; Ginty
et al., 2021; Wolfe et al., 2023).

Mechanistically, the corpus supports the idea that perseverative cognition and worry are linked to autonomic rigidity,
especially reduced vagal flexibility, so changing appraisal is biologically plausible as an intervention target (Hammel et al., 2011;
Ottaviani et al., 2016). Yet adjacent intervention literatures suggest autonomic change may be easier to detect with repeated
mindfulness or body-based training than with a single cognitive exercise, which is why physiological superiority often appears
in comparator studies favoring mindfulness, meditation, or exposure-heavy protocols (Tang et al., 2009;  Adachi & Takizawa,
2025; Pompoli et al., 2018). For personal treatment decisions, a licensed clinician should help decide whether cognitive
restructuring alone is enough or whether exposure, breathing, or other strategies are needed.

Claim
Evidence
Strength Reasoning Papers

Cognitive restructuring within
CBT reduces anxiety
symptoms.

Strong

Multiple meta-analyses and RCTs
support durable symptom
improvement across anxiety disorders.

(Carpenter et al., 2018; Van
Dis et al., 2019; Cuijpers et
al., 2025)
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Claim
Evidence
Strength Reasoning Papers

CBT-based approaches
reduce somatic symptom
distress.

Moderate

Supported by meta-analyses in
somatoform and bodily distress
populations.

(Liu et al., 2019; Bermpohl
& Martin, 2025;
Hennemann et al., 2022)

Brief reappraisal can reduce
state or somatic anxiety
before stress.

Moderate

Several experiments support subjective
anxiety reduction, but the direct
literature is still small.

(Wolfe et al., 2023;  Chin
et al., 2024;  Tóth et al.,
2023)

Brief reappraisal preemptively
reduces autonomic arousal.

Moderate

Some HRV evidence is positive, but
many physiological endpoints remain
null or inconsistent.

(  Huang et al., 2023;
Wolfe et al., 2023; Ginty et
al., 2021)

Cognitive restructuring is the
main active ingredient for
autonomic change.

Weak

Dismantling studies often favor
exposure or psychoeducation over
restructuring for faster gains.

(Šipka et al., 2025; Pompoli
et al., 2018; Johnco et al.,
2025)

FIGURE 7  Key claims and supporting evidence strengths

5. Conclusion

Overall, the answer is yes for anxiety symptoms and only a cautious yes for autonomic arousal. The five sections converge on a
pattern in which cognitive restructuring helps reduce anxious thinking and somatic anxiety, sometimes even when delivered
briefly before a stressor, but direct physiological calming is less consistently demonstrated than subjective symptom relief
(Carpenter et al., 2018;  Huang et al., 2023;  Chin et al., 2024).

Research Gaps

The main gap is not whether CBT helps anxiety, but whether thought-challenging itself reliably changes autonomic physiology
across populations, settings, and time scales.

Topic/Outcome
RCT
data

Physiological
measures

Pre-stressor
timing

Long-term follow-
up

General anxiety symptoms 40 8 6 20

Somatic anxiety symptoms 18 5 4 9

HRV and autonomic balance 6 6 5 2

Pure cognitive restructuring
alone

5 3 4 2

High-risk subgroups 10 4 5 3

Open Research Questions

Future work should separate symptom relief from physiological regulation more cleanly and test who benefits most.
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Question Why

Does standalone cognitive restructuring increase HRV or
reduce skin conductance during standardized social-
evaluative stress tasks?

This would test whether the cognitive technique itself
changes autonomic output, independent of exposure,
mindfulness, or relaxation.

Do high-anxiety or low-reappraisal individuals show larger
autonomic benefits from preemptive thought-challenging than
low-anxiety individuals?

Several studies suggest moderation by baseline anxiety or
reappraisal skill, but replication across clinical groups is
limited.

Are repeated cognitive restructuring sessions needed for
physiological change, even when one session improves
subjective anxiety?

Current studies suggest subjective effects can be
immediate, while physiological effects may require
cumulative practice.

Cognitive restructuring appears to help somatic anxiety symptoms, but evidence that it reliably preemptively reduces
autonomic arousal remains mixed and incomplete.

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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