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Yes, a brief pause can reduce impulsive responding, but the effect depends on arousal type
and population.

1. Introduction

Introducing a brief temporal delay or behavioral pause prior to responding appears to inhibit impulsive motor reactions in some
acute arousal contexts, but the evidence is mixed rather than uniform. The clearest direct support comes from tasks where
longer preparatory intervals improved suppression of impulsive responses in children with ADHD, and from paradigms showing
that enhancing inhibitory control networks or conflict-triggered control can strengthen stopping performance (Korolczuk et al.,
2025; Meng et al., 2023; Fischer et al., 2018). Acute autonomic arousal itself does not consistently worsen inhibition; moderate
arousal sometimes improves stopping, whereas stress effects vary by timing, sex, and task (Herman et al., 2019; Langer et al.,
2023).

Evidence is stronger for motor inhibition than for vocal reactions. Several studies show that regulating autonomic state with
breathing or vagal stimulation reduces physiological arousal and can support emotion or cognitive control (Balban et al., 2023;
Gurel et al., 2020; Lamb et al., 2017). By contrast, the corpus contains little direct experimental evidence that a deliberate pause
suppresses impulsive vocal outbursts during acute arousal; most vocal papers concern speech timing as a biomarker rather than
inhibitory control (Menne et al., 2024; Hlavnicka et al., 2017; Boer et al., 2020).

Does introducing a brief temporal delay or behavioral pause prior to responding inhibit impulsive motor and vocal

reactions during acute autonomic arousal?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1 Research consensus on pauses and impulsive reactions

The meter should be read as a qualified yes for motor inhibition, not a blanket yes across all impulsive behaviors. The strongest
findings support better motor stopping after longer preparation or after interventions that dampen arousal or strengthen
inhibitory control, while direct evidence for vocal inhibition remains sparse (Korolczuk et al., 2025; Gurel et al., 2020; Lamb et al.,
2017).

2. Methods

This Deep Search synthesis was run over more than 170 million research papers indexed in Consensus, including Semantic
Scholar, PubMed, and related sources. The workflow identified 1,407 directly retrieved papers, expanded through citation
crawling and targeted sub-searches, screened 240 highly relevant records, retained 191 after relevance filtering, and included
the top 50 human controlled studies for final synthesis.

Search Strategy

2.8M 2.5K 50
> >
Retrieved Eligible Included
@, 22 searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

L 1citation graph use

All papers retrieved from 22 searches and 1

citation graph use.

FIGURE 2 Deep search screening and inclusion flow

Searches combined direct pause-delay terms with response inhibition, autonomic arousal, stress timing, ADHD, addiction, vagal
stimulation, and emotion regulation concepts.
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3. Results

3.1 Key Papers

Three papers anchor this corpus because they most directly test the question’s core pieces: temporal delay before responding,
acute arousal, and behavioral inhibition. Korolczuk et al. directly show that longer intervals can help suppress impulsive
responses in ADHD, Herman et al. link acute autonomic arousal to better stop-signal inhibition, and Gurel et al. show that post-
stress vagal stimulation dampens sympathetic activation (Korolczuk et al., 2025; Herman et al., 2019; Gurel et al., 2020).

Paper Summary

(Korolczuk et al., 2025) Longer preparatory intervals improved inhibition in ADHD (Korolczuk et al., 2025)
(Meng et al., 2023) Moderate arousal improved stop-signal inhibition (Herman et al., 2019)

(Price et al., 2019) Post-stress tcVNS reduced sympathetic arousal (Gurel et al., 2020)

FIGURE 3 Most query-relevant anchor papers in the corpus

3.2 Temporal Delay and Waiting

The most direct evidence for a pause effect comes from ADHD paradigms. In children with ADHD, long rather than short
foreperiods improved inhibition of impulsive responses, suggesting that extra preparation time can help suppress fast automatic
reactions (Korolczuk et al., 2025). That benefit is not universal: in neurotypical children, explicit or implicit temporal predictability
impaired inhibition of impulsive responses, indicating that the same extra timing information can sometimes favor speed over
restraint (Korolczuk et al., 2025).

Delay is also not uniformly calming. In ADHD, longer reward delays increase delay aversion and autonomic arousal in some
settings, with amygdala activity rising alongside behavioral delay aversion (Wilbertz et al., 2013). Likewise, impulsive choice in
ADHD becomes more pronounced in long-delay conditions, especially when total task duration grows, which implies that a
pause can reduce motor impulsivity in one paradigm while worsening delay-related frustration or choice impulsivity in another
(Yu et al., 2018; Scheres et al., 2010).

3.3 Acute Arousal and Inhibitory Control

Dimension Moderate Arousal Acute Social Stress Citations

Motor stopping Better SSRT on stop tasks Mixed, often timing-dependent (Herman et al., 2019; Langer
et al., 2023)

Emotion regulation Sometimes improved Sex- and timing-moderated (Langer et al., 2020; Langer
et al., 2023)

Mechanistic Noradrenergic arousal may Rapid SNS and later cortisol can (Herman et al., 2019; Langer

interpretation aid stopping oppose each other et al., 2023)

Group-level Beneficial under some Often no overall impairment (Herman et al., 2019;

outcome contexts Sandner et al., 2021)

FIGURE 4 How arousal effects differ across experimental contexts
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Moderate physiological arousal appears able to sharpen motor stopping in at least some laboratory contexts, but acute stress
does not have a single directional effect. Timing matters because rapid sympathetic activation can impair control while later
cortisol-related processes can improve regulation, especially in men and in later task phases (Langer et al., 2023; Langer et al.,
2020).

3.4 Behavioral Pause Versus Arousal Regulation

A behavioral pause can be imposed directly by waiting, or indirectly by lowering arousal so that impulsive reactions are less
likely to break through. Daily five-minute breathwork, especially exhale-focused cyclic sighing, reduced respiratory rate and
improved mood more than mindfulness meditation, supporting the idea that short structured pauses in breathing can downshift
arousal (Balban et al., 2023). In PTSD, transcutaneous cervical vagal nerve stimulation applied after traumatic or mental stress
reduced heart rate and other sympathetic measures across repeated stress exposures (Gurel et al., 2020). A smaller pilot study
likewise found that tVNS moderated autonomic responses to startle and improved vagal tone (Lamb et al., 2017).

Direct vocal evidence is limited. The available vocal studies mainly show that pauses and speech timing are markers of
depression, Parkinsonian syndromes, or antipsychotic effects rather than tests of whether pausing suppresses impulsive
vocalizations during arousal (Menne et al., 2024; Hlavni¢ka et al., 2017; Boer et al., 2020).

Results Timeline

13 7

5 1
17 10 16 2
14 12 3 11 6 20
19 18
8 4 15 9
2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

FIGURE 5 Timeline of included findings; larger markers indicate more citations

The timeline shows an arc from early pharmacologic and ADHD studies on impulsivity, through stress-timing and autonomic
regulation work, to newer network-stimulation and breath-regulation interventions. Recent studies increasingly test whether
modulation of timing, arousal, or inhibitory networks can improve stopping rather than only describing deficits (Wit et al., 2002;
Langer et al., 2023; Meng et al., 2023).

Top Contributors

Type Name Papers

Author Katja Langer [3fd8b72b34d35c92b32a67693f21c228]
[0dedb424{5f358289d2745512f7eb075]
[89e0a2b25fad55e59b9f2cfdcf605280]

Author O. Wolf [3fd8b72b34d35c92b32a67693f21c228]
[0dedb424f5f358289d2745512f7eb075]
[89e0a2b25fad55e59b9f2cfdcf605280]
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Type Name Papers

Author Lei Zhang [bca82edc6f3d5e7d9343105888630141]
[a5ff73ccfbd759b38861f60a88ca5f0al)

Journal Biological Psychiatry [a4b1aa6f6d03501fbf36fff8b225dae7]
[69f73d6abd265330885859e9ee1b7564]
[aled6acec46e57bf8a6ba0693512b05c]

Journal PLOS ONE [bb57f043775650e5b77d610920cf8fca]
[99e671bd3a40591898b1e5dae48395d2]
[af319229f2525bceb584abeb8b228782]

Journal Journal of Psychopharmacology [2df1518fa3305073b1cebe2f5dag87230]
(Oxford, England)

FIGURE 6 Authors and journals appearing most in included papers

4. Discussion

The best-supported part of the answer is that brief delays or pause-like manipulations can improve motor response inhibition
under some conditions. The most direct evidence is experimental but narrow: a recent ADHD task found longer preparatory
intervals improved inhibition, and several stimulation studies reduced SSRT by strengthening inhibitory networks (Korolczuk et
al., 2025; Jeong et al., 2024; Meng et al., 2023; Chen et al., 2021). That pattern fits mechanistic accounts in which motor
stopping depends on fronto-subcortical circuitry and a rapid pause-then-cancel process (Khalifa et al., 2024; Meng et al., 2023).

The evidence becomes less consistent once the question expands from motor stopping to acute autonomic arousal broadly.
Moderate arousal induced by yohimbine was associated with better stop-signal performance, but stress studies show clear
moderation by sex, task timing, and regulatory strategy (Herman et al., 2019; Langer et al., 2023; Sandner et al., 2021). Some
studies even suggest that delay itself can be aversive and arousing in ADHD, which could undermine any benefit of waiting in
delay-sensitive individuals (Wilbertz et al., 2013; Yu et al., 2018).

The corpus is also uneven across outcomes. Motor stopping is measured repeatedly with stop-signal or go/no-go tasks, but
direct tests of impulsive vocal reactions are largely absent. Lower-ranked papers on speech and vocal timing broaden the
evidence base, but they mostly address pausing as a symptom or biomarker, not as an intervention for impulsive vocal outbursts
(Boer et al., 2020; Themistocleous et al., 2020; Menne et al., 2024). For personal or clinical decisions about impulsivity, stress, or
hyperarousal, a licensed clinician should interpret these findings in context.

Evidence
Claim Strength Reasoning Papers
Brief preparatory delays can Direct experimental support exists, but (Korolczuk et al., 2025)
improve motor inhibition in some mainly in ADHD and lab stopping tasks.

Moderate
groups.
Moderate autonomic arousal can Human experimental evidence (Herman et al., 2019)
enhance stopping performance. Viod supports this, but effects differ across

t . ..
oderate impulsivity facets.

Lowering arousal after stress can Multiple controlled studies show (Gurel et al., 2020;
reduce conditions favoring reduced sympathetic activation with Lamb et al., 2017;
. . . Moderat
impulsive reactions. oaerate tcVNS or breathwork. Balban et al., 2023)
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Evidence
Claim Strength Reasoning Papers
Delay or waiting can backfire in Delay increases aversion and arousal in (Wilbertz et al., 2013; Yu
delay-averse ADHD contexts. Viod some ADHD paradigms, so pause et al., 2018)

t .
oderate effects are context-specific.

Brief pauses clearly inhibit " The corpus contains little direct (Menne et al., 2024;
impulsive vocal reactions during experimental testing of this exact Hlavnicka et al., 2017)

Weak
acute arousal. e outcome.

FIGURE 7 Key claims and supporting evidence in the corpus

5. Conclusion

Overall, introducing a brief temporal delay or behavioral pause before acting does appear to reduce impulsive motor
responding in some acute arousal contexts, but the effect is conditional rather than universal. The strongest support comes from
response-inhibition tasks, ADHD foreperiod manipulations, and interventions that reduce sympathetic arousal or strengthen
inhibitory-control circuits (Korolczuk et al., 2025; Gurel et al., 2020; Meng et al., 2023). The evidence is much thinner for vocal
reactions, and stress timing, sex, and delay aversion are major moderators (Langer et al., 2023; Wilbertz et al., 2013).

Research Gaps

The main gap is not whether inhibition and arousal interact, but whether an intentionally introduced pause suppresses real-world
impulsive actions across modalities and populations. The literature is especially thin on vocal outbursts, ecological stressors, and
head-to-head timing comparisons.

Experimental pause Acute autonomic Vocal Long-term or real-
Topic/Outcome manipulation measures outcome data world transfer

Motor stopping in healthy

GAP 2

adults
ADHD i i

|rT1pu|3|ve GAP 2
responding
St
Stress hy.perarousal GAP 3
interventions
Vocal impulsivity or GAP 1 1 GAP
outbursts
Ecological social
cological socia 2 3 1 1

provocation tasks

Open Research Questions

Direct experimental tests are now feasible because this corpus already supplies candidate pause manipulations, autonomic
biomarkers, and inhibitory outcomes.
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Question Why

Does a 1- to 5-second instructed pause before speaking reduce This is the clearest missing test because current vocal
impulsive verbal outbursts during experimentally induced papers measure speech timing biomarkers, not inhibitory
stress? vocal control.

Are pause benefits larger when inserted during sympathetic Stress-timing findings suggest opposite effects of fast SNS
peak, early recovery, or post-stress cortisol rise? activation and later cortisol-linked regulation.

Do delay-averse groups benefit more from arousal-reduction ADHD findings imply that waiting alone can help motor
pauses than from pure waiting periods? inhibition yet worsen aversive delay processing.

In sum, a brief pause appears to help inhibit impulsive motor reactions during acute arousal in some contexts, but evidence for
vocal reactions remains preliminary and insufficient.

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.

References

Balban, M. Y., Neri, E., Kogon, M. M., Weed, L., Nouriani, B., Jo, B., Holl, G., Zeitzer, J., Spiegel, D., & Huberman, A. (2023). Brief
structured respiration practices enhance mood and reduce physiological arousal. Cell Reports Medicine, 4.
https://doi.org/10.1016/j.xcrm.2022.100895

Boer, J. D., Boer, J. D., Voppel, A., Brederoo, S. G., Wijnen, F., & Sommer, I. E. C. (2020). Language disturbances in schizophrenia:
the relation with antipsychotic medication. NPJ Schizophrenia, 6. https://doi.org/10.1038/s41537-020-00114-3

Chen, T., Wang, H., Wang, X., Zhu, C., Zhang, L., Wang, K., & Yu, F. (2021). Transcranial direct current stimulation of the right
dorsolateral prefrontal cortex improves response inhibition.. International journal of psychophysiology : official journal of the
International Organization of Psychophysiology, 162, 34-39. https://doi.org/10.1016/].ijpsycho.2021.01.014

Fischer, R., Ventura-Bort, C., Hamm, A., & Weymar, M. (2018). Transcutaneous vagus nerve stimulation (tVNS) enhances conflict-
triggered adjustment of cognitive control. Cognitive, Affective, & Behavioral Neuroscience, 18, 680 - 693.
https://doi.org/10.3758/s13415-018-0596-2

Gurel, N. Z., Wittbrodt, P. M. T., Jung, H., Mobashir, M., Shandhi, H., Driggers, M. E. G., Ladd, M. S. L., Huang, M., Ko, P. Y.-A,,
Shallenberger, M. L., Beckwith, P. M. J., Nye, P. J. A., Pearce, P. B. D., Vaccarino, M. V. V., Shah, M. A. M. J,, Inan, P. O. T,
Bremner, M. D. J., Jones, C. M., Rhodes, R. S., & Hernandez, P. J. (2020). Transcutaneous cervical vagal nerve stimulation
reduces sympathetic responses to stress in posttraumatic stress disorder: A double-blind, randomized, sham controlled trial.
Neurobiology of Stress, 13. https://doi.org/10.1016/j.ynstr.2020.100264

Herman, A. M., Critchley, H., & Duka, T. (2019). The impact of Yohimbine-induced arousal on facets of behavioural impulsivity.
Psychopharmacology, 236, 1783 - 1795. https://doi.org/10.1007/s00213-018-5160-9

Hlavni¢ka, J., Cmejla, R., Tykalova, T., Sonka, K., Rdizi¢ka, E., & Rusz, J. (2017). Automated analysis of connected speech reveals
early biomarkers of Parkinson’s disease in patients with rapid eye movement sleep behaviour disorder. Scientific Reports, 7.
https:/doi.org/10.1038/s41598-017-00047-5

Jeong, J.-E., Park, C.-H., Kim, M., Cho, H., Pyeon, A., Jung, S., Jung, D., Kim, J.-Y., Choi, J., Chun, J., Ahn, K., & Kim, D.-J. (2024).
Effects of bilateral tDCS over DLPFC on response inhibition, craving, and brain functional connectivity in Internet gaming
disorder: A randomized, double-blind, sham-controlled trial with fMRI. Journal of Behavioral Addictions, 13, 610 - 621.
https://doi.org/10.1556/2006.2024.00017

Khalifa, N., Alabdulhadi, Y., Vazquez, P., Wun, C., & Zhang, P. (2024). The use of combined cognitive training and non-invasive
brain stimulation to modulate impulsivity in adult populations: a systematic review and meta-analysis of existing studies.
Frontiers in Psychiatry, 15. https://doi.org/10.3389/fpsyt.2024.1510295

6 / 17


https://consensus.app/
https://doi.org/10.1016/j.xcrm.2022.100895
https://doi.org/10.1038/s41537-020-00114-3
https://doi.org/10.1016/j.ijpsycho.2021.01.014
https://doi.org/10.3758/s13415-018-0596-2
https://doi.org/10.1016/j.ynstr.2020.100264
https://doi.org/10.1007/s00213-018-5160-9
https://doi.org/10.1038/s41598-017-00047-5
https://doi.org/10.1556/2006.2024.00017
https://doi.org/10.3389/fpsyt.2024.1510295
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

c Consensus CONSENSUS . APP

Korolczuk, 1., Burle, B., Casini, L., Gerc, K., Lustyk, D., Senderecka, M., & Coull, J. T. (2025). Leveraging time for better impulse
control: Longer intervals help ADHD children inhibit impulsive responses. PLOS One, 20.
https://doi.org/10.1371/journal.pone.0319621

Lamb, D. G., Porges, E., Lewis, G., & Williamson, J. (2017). Non-invasive Vagal Nerve Stimulation Effects on Hyperarousal and
Autonomic State in Patients with Posttraumatic Stress Disorder and History of Mild Traumatic Brain Injury: Preliminary Evidence.
Frontiers in Medicine, 4. https://doi.org/10.3389/fmed.2017.00124

Langer, K., Jentsch, V. L., & Wolf, O. (2023). Rapid effects of acute stress on cognitive emotion regulation..
Psychoneuroendocrinology, 151,106054. https://doi.org/10.1016/j.psyneuen.2023.106054

Langer, K., Hagedorn, B., Stock, L.-M., Otto, T., Wolf, O., & Jentsch, V. L. (2020). Acute stress improves the effectivity of
cognitive emotion regulation in men. Scientific Reports, 10. https://doi.org/10.1038/s41598-020-68137-5

Meng, Q., Zhy, Y., Yuan, Y., Ni, R,, Yang, L., Liu, J., & Bu, J. (2023). Dual-site beta tACS over rIFG and M1 enhances response
inhibition: A parallel multiple control and replication study. International Journal of Clinical and Health Psychology : IJCHP, 23.
https:/doi.org/10.1016/j.ijchp.2023.100411

Menne, F., Dérr, F., Schrader, J., Tréger, J., Habel, U., Kénig, A., & Wagels, L. (2024). The voice of depression: speech features as
biomarkers for major depressive disorder. BMC Psychiatry, 24. https://doi.org/10.1186/s12888-024-06253-6

Price, C., Thompson, E., Crowell, S. E., & Pike, K. (2019). Longitudinal effects of interoceptive awareness training through Mindful
Awareness in Body-oriented Therapy (MABT) as an adjunct to women’s substance use disorder treatment: A randomized
controlled trial*. Drug and alcohol dependence, 198,140 - 149. https://doi.org/10.1016/j.drugalcdep.2019.02.012

Sandner, M., Zeier, P., Lois, G., & Wessa, M. (2021). Cognitive emotion regulation withstands the stress test: an fMRI study on the
effect of acute stress on distraction and reappraisal.. Neuropsychologia, 107876.
https://doi.org/10.1016/j.neuropsychologia.2021.107876

Scheres, A., Tontsch, C., Thoeny, A. L., & Kaczkurkin, A. (2010). Temporal reward discounting in attention-deficit/hyperactivity
disorder: the contribution of symptom domains, reward magnitude, and session length.. Biological psychiatry, 67 7, 641-8.
https://doi.org/10.1016/j.biopsych.2009.10.033

Themistocleous, C., Eckerstrém, M., & Kokkinakis, D. (2020). Voice quality and speech fluency distinguish individuals with Mild
Cognitive Impairment from Healthy Controls. PLoS ONE, 15. https://doi.org/10.1371/journal.pone.0236009

Wilbertz, G., Trueg, A., Sonuga-Barke, E., Blechert, J., Philipsen, A., & Van Elst, T. L. (2013). Neural and psychophysiological
markers of delay aversion in attention-deficit hyperactivity disorder.. Journal of abnormal psychology, 122 2, 566-72.
https:/doi.org/10.1037/a0031924

Wit, H., Enggasser, J. L., & Richards, J. (2002). Acute Administration of d-Amphetamine Decreases Impulsivity in Healthy
Volunteers. Neuropsychopharmacology, 27, 813-825. https://doi.org/10.1016/s0893-133x(02)00343-3

Yu, X., Sonuga-Barke, E., & Liu, X. (2018). Preference for Smaller Sooner Over Larger Later Rewards in ADHD: Contribution of
Delay Duration and Paradigm Type. Journal of Attention Disorders, 22, 984 - 993. https://doi.org/10.1177/1087054715570390

771


https://doi.org/10.1371/journal.pone.0319621
https://doi.org/10.3389/fmed.2017.00124
https://doi.org/10.1016/j.psyneuen.2023.106054
https://doi.org/10.1038/s41598-020-68137-5
https://doi.org/10.1016/j.ijchp.2023.100411
https://doi.org/10.1186/s12888-024-06253-6
https://doi.org/10.1016/j.drugalcdep.2019.02.012
https://doi.org/10.1016/j.neuropsychologia.2021.107876
https://doi.org/10.1016/j.biopsych.2009.10.033
https://doi.org/10.1371/journal.pone.0236009
https://doi.org/10.1037/a0031924
https://doi.org/10.1016/s0893-133x(02)00343-3
https://doi.org/10.1177/1087054715570390
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

