


Yes, physiological sigh-like breathing can rapidly reduce arousal, but heart-rate effects are
less consistent.

1. Introduction

The physiological sigh—two consecutive inhales followed by a prolonged exhale—appears to rapidly decrease sympathetic
arousal, but the evidence for an immediate drop in heart rate is weaker than the evidence for reduced respiratory arousal or
increased vagal activity. The most direct evidence comes from a randomized trial of cyclic sighing, which found greater reductions
in respiratory rate and better mood than mindfulness, but no significant change in resting heart rate over the month-long
intervention (Balban et al., 2023). More broadly, slow breathing with longer exhalation repeatedly increases respiratory sinus
arrhythmia and vagally mediated HRV, which is the expected autonomic direction for lowering arousal (Yeh & Ho, 2024; Vosseler
et al., 2021; Kuula et al., 2020). Acute studies in children, athletes, and healthy adults also show that brief deep or slow breathing
can lower heart rate or accelerate heart-rate recovery within seconds to minutes, although these studies usually tested slow
breathing or deep breathing rather than the exact double-inhale physiological sigh pattern (Obradović et al., 2021; Buxton et al.,
2024; Ertürk & Özden, 2025).

The literature also contains important exceptions. A direct study of spontaneous sighs found that sighs were followed by
tachycardia and, in sickle cell disease, greater sympathetic dominance rather than calming (Sangkatumvong et al., 2011). Other
controlled slow-breathing studies report improved HRV without changes in heart rate, or even ambiguous HRV patterns because
breathing frequency itself distorts common autonomic metrics (Vosseler et al., 2021; Cavanagh et al., 2024; Pérez-Alcalde et al.,
2024). So the best literal answer is: yes for rapidly reducing physiological arousal, probably yes for lowering heart rate in some
settings, but not proven consistently for the exact physiological sigh across populations (Balban et al., 2023; Pilcher et al., 2025;
Garg et al., 2023).

Does the physiological sigh (two consecutive inhales followed by a prolonged exhale) rapidly lower heart rate and
decrease sympathetic nervous system arousal?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Research consensus on physiological sigh autonomic effects

2. Methods

The search ran over more than 170 million research papers indexed in Consensus, including Semantic Scholar, PubMed, and
related sources. It identified 51,447 initially relevant records for the core question, then expanded through targeted searches on
physiological sighs, cyclic sighing, deep breathing, respiratory maneuvers, autonomic regulation, and opposing findings. Across
these searches, 239 papers were screened by relevance models, 167 were retained after deduplication and eligibility review, and
the top 50 most relevant human controlled-study papers formed the final corpus.

Search Strategy

4.5M

Retrieved

22 searches

1 citation graph use

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

2.4K

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

The strategy combined direct sigh studies, adjacent slow-breathing trials, mechanistic autonomic studies, and null or
contradictory findings across clinical and healthy populations.
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3. Results

3.1 Key Papers

Three papers anchor this literature because they directly test cyclic sighing or explain the strongest adjacent autonomic
mechanisms. The 2023 Cell Reports Medicine trial is the most direct intervention study for cyclic sighing, while older mechanistic
and meta-analytic work explains why prolonged exhalation often shifts autonomic tone toward vagal dominance (Balban et al.,
2023; Fincham et al., 2023; Garg et al., 2023).

Paper Summary

(Balban et al.,
2023)

Cyclic sighing lowered respiratory rate, not resting HR (Balban et al., 2023)

(Ueno et al., 2022) Spontaneous sighs sometimes triggered tachycardia and sympathetic activation (Sangkatumvong et al.,
2011)

(Teed et al., 2022) Breathing exercises modestly reduced heart rate overall (Garg et al., 2023)

FIGURE 3  Foundational papers for sigh and breathing effects

3.2 Landmark Trial

The direct cyclic sighing trial randomized participants to 5 minutes daily of cyclic sighing, box breathing, cyclic hyperventilation,
or mindfulness for one month (Balban et al., 2023).

Feature Result

Study type Remote randomized controlled study (Balban et al., 2023)

Intervention Daily 5-minute cyclic sighing (Balban et al., 2023)

Main autonomic finding Respiratory rate fell more than mindfulness (Balban et al., 2023)

Heart-rate finding No resting HR change detected (Balban et al., 2023)

Comparative result Cyclic sighing showed largest mood gains (Balban et al., 2023)

Mechanistic emphasis Extended exhale plus double inhale (Balban et al., 2023)

This trial supports rapid arousal reduction most clearly through breathing-rate suppression and mood improvement, not through a
demonstrated resting heart-rate drop (Balban et al., 2023).

3.3 Adjacent Acute Evidence

Across related breathing paradigms, acute heart-rate lowering is common but not universal. In children, a 1-minute deep-
breathing video increased RSA and decreased heart rate within the breathing epoch, with RSA fully mediating the heart-rate
effect (Obradović et al., 2021). In healthy adults, a single deep-breathing session reduced pulse and blood pressure and shifted
autonomic metrics toward parasympathetic dominance (Ertürk & Özden, 2025). Brief slow-paced breathing with longer exhalation
also temporarily lowered perceived stress and arousal in college students (Pilcher et al., 2025).
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Longer or repeated breathing practices show the same direction. Slow breathing increased RMSSD in healthy men even when
actual heart rate did not change (Vosseler et al., 2021). Presleep slow breathing increased immediate HRV in a crossover trial
(Kuula et al., 2020). A meta-analysis of breathing-exercise RCTs found a modest but significant post-intervention heart-rate
decrease of about 2.4 beats per minute overall (Garg et al., 2023).

3.4 Contradictions And Caveats

The strongest contradiction is that not all sighs are calming. In spontaneous sigh analysis, sighs were followed by increased
parasympathetic activity in controls after respiration adjustment, but also by increased sympathetic activity, and the overall
response in sickle cell disease was consistent with sigh-induced sympathetic dominance and tachycardia (Sangkatumvong et al.,
2011). That study examined spontaneous sighs, not a coached physiological sigh with prolonged exhalation, but it shows that
“sigh” is not uniformly sedating (Sangkatumvong et al., 2011).

Methodology is another major limitation. Several papers note that inhalation transiently raises heart rate and exhalation lowers it
via respiratory sinus arrhythmia, so a breathing cycle can look calming overall while containing a brief inspiratory acceleration
(Balban et al., 2023; Ueno et al., 2022). HRV measures such as LF/HF can also be misleading during slow breathing, because
resonance effects and breathing frequency move power across spectral bands without cleanly indexing sympathetic output
(Pérez-Alcalde et al., 2024; Mizumoto et al., 2025; Catela et al., 2024).

Results Timeline

Breathing-intervention research has shifted from general slow-breathing physiology to direct tests of cyclic sighing and brief real-
world interventions.

FIGURE 4  Timeline of breathing intervention findings, larger markers indicate more citations

Early work established that exhalation slows heart rate and that slow breathing can enhance vagal modulation and baroreflex
sensitivity (Ueno et al., 2022; Catela et al., 2024). More recent studies test short, scalable interventions and show that brief
breathing practices can reduce stress, respiratory rate, or heart rate in everyday settings, while newer cyclic-sighing studies are
beginning to isolate the exact pattern of interest (Obradović et al., 2021; Balban et al., 2023; Hanley et al., 2025).
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Type Name Papers

Journal Scientific Reports [3e50134ee8a45523afe37db320e7155b][76c6a80fdfb359fa97427abca1528162]
[d4d8e326f71e54a8a189f5074b65b80d][47b3b407e9505d2298d4ed70da367884]
[94e7779ea40c567ba084cb3034193cf5]

Journal Psychophysiology [f0f6b8cd3c515a49b0c484c718dae7ad][aacfd22369015290ac82f9f5fac864f8]

Journal Journal of Clinical
Medicine

[c94d7cb7282a5cfdaeb979867b3577a8][d93c272063325de8beb8c7797bfc8125]

FIGURE 5  Authors and journals most frequent in included papers

4. Discussion

The evidence that physiological sigh-like breathing reduces sympathetic arousal is moderate and fairly coherent, but the evidence
that it rapidly lowers heart rate is only moderate-to-weak because direct studies of the exact pattern are sparse. The best direct
cyclic sighing trial showed reduced respiratory rate and improved affect, which are consistent with lower physiological arousal,
yet it did not detect resting heart-rate changes (Balban et al., 2023). That is why claims about “rapidly lowering heart rate” rely
heavily on adjacent slow-breathing and long-exhalation studies rather than on multiple direct physiological sigh trials (Obradović
et al., 2021; Ertürk & Özden, 2025; Garg et al., 2023).

Mechanistically, the literature is biologically plausible. Exhalation enhances vagal activity, inhalation transiently raises heart rate,
and slow breathing can amplify baroreflex-related oscillations and respiratory sinus arrhythmia (Yeh & Ho, 2024; Fincham et al.,
2023). But the field still struggles with measurement. HRV is breathing-sensitive, different metrics can move in opposite directions
during paced breathing, and some studies show null or paradoxical effects depending on rate, task, population, or whether
outcomes are measured during versus after the maneuver (Yeh & Ho, 2024; Pérez-Alcalde et al., 2024).

Generalizability is also limited. The corpus spans healthy adults, children, athletes, anxiety patients, insomnia samples, and clinical
populations, which supports broad relevance, but most direct studies are small and short-term (Obradović et al., 2021; Chai et al.,
2025; De Zambotti et al., 2022). For personal clinical use, especially in people with autonomic disorders, cardiovascular disease,
or panic symptoms, a licensed clinician should guide interpretation because sigh-like breathing is generally low risk but not
physiologically identical across all conditions (Sangkatumvong et al., 2011; Zou et al., 2021).

Claim
Evidence
Strength Reasoning Papers

Prolonged-exhalation
breathing reduces
physiological arousal

Strong

Multiple randomized and acute
studies show lower stress,
respiratory rate, or autonomic
arousal

(Balban et al., 2023; Pilcher et
al., 2025; De Zambotti et al.,
2022)

Slow/deep breathing often
increases vagal activity or
HRV

Strong

Replicated across healthy and clinical
samples, though metrics vary

(Vosseler et al., 2021; Kuula et al.,
2020; Ertürk & Özden, 2025)

Physiological sigh specifically
lowers heart rate rapidly

Moderate

Adjacent studies support it, but
direct cyclic sighing evidence is
limited and mixed

(Obradović et al., 2021; Balban et
al., 2023; Garg et al., 2023)

A single sigh is always
calming

Weak

Direct sigh physiology shows
tachycardia or sympathetic
activation can occur

(Sangkatumvong et al., 2011)
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Claim
Evidence
Strength Reasoning Papers

HRV metrics cleanly measure
sympathetic suppression
during slow breathing

Weak

Several studies explicitly warn that
common spectral indices are hard to
interpret during paced breathing

(Pérez-Alcalde et al., 2024;
Mizumoto et al., 2025; Pérez-
Alcalde et al., 2024)

FIGURE 6  Key claims and evidence across included studies

5. Conclusion

Taken together, the literature supports a qualified yes. The physiological sigh and closely related slow, deep, exhale-emphasized
breathing patterns appear to reduce acute physiological arousal, but direct proof that the exact two-inhale sigh reliably and
rapidly lowers heart rate is still limited and mixed (Balban et al., 2023; Hanley et al., 2025).

Research Gaps

The main gaps are not whether breathing affects autonomic state, but whether the exact physiological sigh outperforms other
breathing patterns, in whom, and on which time scale.

Topic/Outcome
Direct Sigh
Trials

Immediate
HR

Direct Sympathetic
Measures

Clinical
Populations

Cyclic sighing 2 1 GAP 1

Slow breathing, longer
exhale

10 8 4 7

Spontaneous sigh
physiology

3 2 2 3

Real-world brief
interventions

4 3 1 2

Open Research Questions

Direct comparison trials are now the clearest next step.

Question Why

Does a coached physiological sigh lower heart rate within
seconds to minutes more than standard slow breathing with a
long exhale?

The current literature separates exact sigh trials from
broader slow-breathing trials, making the heart-rate
question unresolved.

Do physiological sighs reduce electrodermal activity or
catecholamine-linked sympathetic markers, not just HRV and
respiratory rate?

Most studies infer arousal indirectly, so direct sympathetic
biomarkers would clarify mechanism.
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Question Why

Which populations respond paradoxically to sighing, including
patients with autonomic dysfunction, anxiety sensitivity, or sickle
cell disease?

Contradictory sigh responses suggest clinically important
subgroup effects that current small studies cannot resolve.

The literature supports rapid lowering of sympathetic arousal more strongly than rapid lowering of heart rate for the exact
physiological sigh.

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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