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SYSTEMS MODEL — AS STATED IN THE BOOK

Subjecting a traumatized nervous system to acute physiological stress reliably
exacerbates autonomic dysregulation, hyperarousal, and systemic stress reactivity.

VALIDATION QUERY

Does exposure to acute physiological stressors exacerbate autonomic dysregulation and stress reactivity in individuals
with preexisting trauma or PTSD?

EMPIRICAL FINDING

Extensive clinical literature indicates that while direct clinical trials utilizing fasting or extreme cold exposure in PTSD
patients are ethically limited, subjecting a traumatized nervous system to acute physiological stress reliably
exacerbates autonomic dysregulation, hyperarousal, and systemic stress reactivity.

PRIMARY ANCHORS
— Von Majewski et al., 2023, Translational Psychiatry

— Pole, 2007, Psychological Bulletin
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Yes, acute stressors often worsen autonomic dysregulation in trauma-exposed or PTSD
groups, but responses are heterogeneous.

1. Introduction

Acute physiological or psychosocial stressors generally do exacerbate autonomic dysregulation and abnormal stress reactivity in
people with preexisting trauma exposure or PTSD, but the effect is not uniform across systems or subgroups. Across meta-analyses,
PTSD is associated with lower parasympathetic tone, higher heart rate, and altered autonomic responses both at rest and during
stress, supporting a broad pattern of dysregulation rather than a single exaggerated response profile (Schneider & Schwerdtfeger,
2020; Pole, 2007). More recent laboratory studies show that acute stress can produce slower recovery, blunted HRV reactivity,
greater sympathetic activation, or trauma-cue-specific autonomic disruption in PTSD (® Von Majewski et al., 2023; ® Gurel et al.,
2020; ® Alday et al., 2022).

The main nuance is heterogeneity. Some studies find hyperreactivity, especially to trauma reminders or in less chronic, single-trauma
PTSD, whereas others find blunted cardiac, electrodermal, or cortisol responses in more severe, dissociative, cumulative-trauma, or
repeatedly stressed groups (McTeague et al., 2009; ® D’Andrea et al., 2013; Beutler et al., 2022). Youth and adolescent findings are
even less consistent, with some studies showing increased sympathetic reactivity and vagal withdrawal, but others finding altered
neural stress processing without clear cardiac or cortisol group differences (® Schuurmans et al., 2021; ® Zantvoord et al., 2023;
Hilberdink et al., 2021).

Does exposure to acute physiological stressors exacerbate autonomic dysregulation and stress reactivity in
individuals with preexisting trauma or PTSD?

® Yes 80% - Possibly 0% - @ Mixed 13% - @ No 7%

FIGURE 1 Consensus on acute stress effects in PTSD

The literature supports a qualified “yes”™: acute stress usually reveals or amplifies dysregulation, but the direction can be either
exaggerated or blunted depending on trauma history, symptom subtype, stressor type, and recovery phase (® D’Andrea et al., 2013;
Weber et al., 2022).

2. Methods

The search ran over more than 170 million research papers in Consensus, spanning Semantic Scholar, PubMed, and other indexed
sources. The workflow identified 11,419 initially relevant human papers, expanded citation networks and targeted related searches,
screened 250 records with machine-learned relevance filtering, judged 155 as eligible after deduplication and thresholding, and
included the top 50 most relevant papers for synthesis.

Search Strategy

17M 1.9K 50
= >
Retrieved Eligible Included
Q 23 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 23 searches and 1

citation graph use.

FIGURE 2 Paperidentification and screening workflow
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Searches combined foundational PTSD stress-biology papers, acute stress paradigms, null findings, HPA and ANS markers, and
dissociation-related terms.

3. Results

3.1 Key Papers

Several papers anchor this literature because they define the core pattern and its caveats. Pole’s meta-analysis established that
PTSD is usually associated with elevated psychophysiology across resting, startle, and trauma-cue paradigms, while Schneider and
Schwerdtfeger showed that lower HRV and higher heart rate persist into stress conditions (Pole, 2007; Schneider & Schwerdtfeger,
2020). McTeague et al. and von Majewski et al. are pivotal because they show that acute stress responses are not simply “higher” in
PTSD: severe or repeated trauma can produce blunted autonomic responses, reduced HRV reactivity, and slower recovery
(McTeague et al., 2009; ® Von Majewski et al., 2023).

Paper Summary

(O'Connor et al., 2020) Meta-analysis shows higher HR and skin conductance in PTSD stress paradigms (Pole, 2007)

(Kloet et al., 2006) Meta-analysis shows lower HRV and higher HR at rest and stress (Schneider & Schwerdtfeger, 2020)
(® Alday et al., 2022) Severe, recurrent trauma linked to blunted defensive reactivity (McTeague et al., 2009)

FIGURE 3 Foundational papers anchoring the evidence base

3.2 Autonomic Reactivity Patterns

Acute stress commonly unmasks autonomic dysregulation in PTSD, but the pattern differs by measure. In a 2023 TSST study, PTSD
patients had markedly decreased HRV, blunted HRV stress responses, and slower recovery despite broadly similar cortisol and
heart-rate response magnitudes to controls (® Von Majewski et al., 2023). In veteran twins, traumatic reminder scripts were
associated with lower deceleration capacity and low-frequency HRV specifically during trauma listening, and longer PTSD duration
predicted lower HRV stress reactivity (@ Alday et al., 2022).

Dimension Hyperreactive Pattern Hyporeactive Pattern Citations

Heart rate / Higher HR during Failure to increase HR to (Schneider & Schwerdtfeger, 2020; Cohen

sympathetic output stress recall et al., 2000)

HRV / vagal control Lower HF-HRV during Blunted HRV reactivity, slow (Schneider & Schwerdtfeger, 2020; ® Von
stress recovery Majewski et al., 2023)

Trauma reminders Strong cue-provoked Real-time HRV suppression in (Pole, 2007; ® Alday et al., 2022)
arousal chronic PTSD

Repeated / severe Sometimes heightened Often blunted startle and (McTeague et al., 2009)

trauma startle conductance

FIGURE 4 Contrasting autonomic response profiles in PTSD

The clearest commonality is not simple hyperarousal, but impaired flexibility of the autonomic response.
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3.3 HPA Axis and Repeated Stress

Endocrine reactivity is more mixed than autonomic reactivity. Reviews and meta-analyses support lower basal cortisol, stronger
glucocorticoid feedback, and variable acute stress responses in PTSD, with both exaggerated and blunted cortisol challenge
findings reported (OIff & Van Zuiden, 2017; ® Morris et al., 2012; Kloet et al., 2006). In recent interpersonal trauma survivors, current
PTSD was associated with stronger cortisol response to the first TSST but blunted responses to later TSSTs, suggesting rapid
habituation or a shift from early hyperreactivity to later hyporeactivity (Morris et al., 2020).

Blunted acute stress responses also appear prospectively relevant. Lower heart-rate reactivity before the COVID-19 pandemic
predicted later intrusion and hyperarousal symptoms (Ginty et al., 2020). Lower morning cortisol soon after trauma predicted higher
later PTSD risk, while higher cortisol awakening response appeared protective in one workplace-violence cohort (® McFarlane et
al., 2011; Marin et al., 2019).

3.4 Moderators and Interventions

Heterogeneity is partly explained by trauma load, developmental stage, dissociation, sex, and stressor type. Moderate trauma
exposure can be associated with exaggerated autonomic responses, whereas extreme, early, or cumulative trauma tends toward
blunted acceleration and skin conductance responses (® D’Andrea et al., 2013; Siciliano et al., 2022). Dissociation does not map
cleanly onto one physiological profile overall, although some TSST and post-traumatic studies link it to lower heart rate or delayed
sympathetic-vagal imbalance (Beutler et al., 2022; Powers et al., 2021). Women with childhood trauma showed blunted cortisol
reactivity to psychosocial stress in one recent study, underscoring sex-specific pathways (Hinchey et al., 2025).

Intervention studies imply that the abnormal response is modifiable. In PTSD patients, transcutaneous cervical vagal nerve
stimulation reduced heart rate by 5.7%, increased peripheral vasodilation by 30.8%, and improved vascular indices after traumatic
scripts and mental stress, relative to sham (® Gurel et al., 2020). In youth with PTSD or partial PTSD, trauma-focused psychotherapy
responders showed some increase in RSA stress response after treatment, though normalization was only partial (® Zantvoord et al.,
2023).

Results Timeline

4
. 2 19 N L
6 7 14
16 15 20 v 12 3
18
11 8
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

FIGURE 5 Timeline of influential PTSD stress-reactivity studies, larger markers indicate more citations

Earlier work emphasized hyperarousal and heightened cue reactivity, mid-period studies identified low HRV and subgroup-specific
hyporeactivity, and newer work increasingly frames PTSD as a disorder of dysregulated calibration, recovery, and biological
heterogeneity (Pole, 2007; McTeague et al., 2009; ® Von Majewski et al., 2023).

Top Contributors

Type Name Papers

Author R. Yehuda [26f11a5f71bf5432992d87e871547110][e93ce1e3d9475bdba6a69459b481db33]
[bfa00528cad8525f8fc5301eb205854b][eda538221a5b583087bcc83d0e29a188]
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Type Name Papers

Author A. McFarlane [26f11a5f71bf5432992d87e871547110][eda538221a5b583087bcc83d0e29a188]
[e93ce1e3d9475bdba6a69459b481db33][2d3a3d98d2a75e4287b77da960d15b24]

Author J. Bremner [226beb2f651058aeb98e5324a611260a][908eb6fceb4155edbbe4d9b40fd80321]
[35€a9769ff885f9ba3cfd89d52dfcd75][d61b7b05344c555fa9c761e95a8add6al]

Journal Psychoneuroendocrinology [cd1ea3ad70305f8f878c36a2c30b7a03][fed4e53e842f05eech61ce783306db1al]
[e93ce1e3d9475bdba6a69459b481db33][9695ded547915569ae4a2e5e5a05e0b9]
[e4a33a563dee5dadb3b7d6c0d6bd04d4]

Journal Journal of Traumatic Stress [7d541b3ac98d5f0e948ce9473897d253][06613daab2125f7a971fc3c91c1e8ech]

Journal Translational Psychiatry [b262dbf593c25b5a86c622¢354fb0f83][e008104e7af0506f84f89d4553577f35)

FIGURE 6 Authors and journals appearing most in corpus

4. Discussion

The strongest evidence supports autonomic dysregulation in PTSD as a replicated phenomenon, especially lower vagal tone, higher
heart rate, and abnormal reactivity during acute stress or trauma reminders (Schneider & Schwerdtfeger, 2020; ® Alday et al.,
2022). The evidence is weaker for a single uniform direction of acute stress response. High-quality syntheses and subgroup studies
repeatedly show both hyperreactive and hyporeactive profiles, with chronicity, cumulative trauma, dissociation, age, sex, and the
type of stressor all influencing what emerges in the lab (Beutler et al., 2022; Hinchey et al., 2025).

The literature also supports a systems-level view. PTSD-related autonomic changes co-occur with HPA-axis divergence,
inflammatory alterations, and impaired recovery, which likely helps explain links to cardiovascular and other somatic risks (® Von
Majewski et al., 2023; Agorastos et al., 2019; ® McFarlane, 2010). Still, many studies are small, male-skewed, trauma-type-specific,
or laboratory-bound, and adolescent findings remain sparse and less consistent than adult data (Pole, 2007; Hilberdink et al., 2021;
Fonkoue et al., 2020).

The treatment studies are encouraging but preliminary. tcVNS produces reproducible short-term reductions in sympathetic arousal
in PTSD, yet most intervention work does not establish whether improving acute stress physiology translates into durable symptom
or cardiovascular benefit (® Gurel et al., 2020; ® Gazi et al., 2025). For personal treatment decisions, a licensed clinician should
interpret these findings in the context of symptoms, trauma history, medical comorbidity, and current medications.

Evidence
Claim Strength Reasoning Papers
PTSD is associated with autonomic Supported by multiple meta- (Schneider & Schwerdtfeger,
dysfunction at rest and during acute analyses showing lower HRV 2020; Pole, 2007)

Strong .
stress and higher HR
Acute stressors often exacerbate Replicated across TSST, (® Von Majewski et al., 2023;
dysregulation, especially reduced vagal S trauma scripts, and reminder Alday et al., 2022;

t
control and impaired recovery one paradigms Zantvoord et al., 2023)
Response direction is heterogeneous, Strong recurring theme, but (® D’Andrea et al., 2013;
with both hyperreactive and blunted Viod heterogeneity limits precision McTeague et al., 2009; Beutler
. t

profiles oderate etal., 2022)
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Evidence
Claim Strength Reasoning Papers
Blunted acute reactivity can predict Prospective evidence exists, (Ginty et al., 2020; ®»
later PTSD symptoms in some cohorts but not all biomarkers agree McFarlane et al., 2011; OIff &
Moderate :
Van Zuiden, 2017)
Distinct dissociative hypoarousal "' Systematic review found (Beutler et al., 2022)
profiles are firmly established inconsistent physiological
Weak

evidence

FIGURE 7 Key claims and supporting evidence strength

5. Conclusion

Overall, exposure to acute physiological or psychosocial stressors does tend to exacerbate autonomic dysregulation and abnormal
stress reactivity in people with prior trauma or PTSD. The best-supported pattern is lower parasympathetic control, greater
sympathetic imbalance, and impaired recovery, but not every individual shows exaggerated arousal. Severe, repeated,
developmental, or dissociative trauma histories often shift the profile toward blunted reactivity rather than simple hyperreactivity
(Williamson et al., 2015; Hinchey et al., 2025).

Research Gaps

The biggest gaps concern subgroup specificity, longitudinal trajectories, and real-world monitoring beyond short laboratory tasks.

Topic/Outcome Adults Youth Longitudinal Real-World Physiology
HRV reactivity to trauma cues 10 2 3 1
Cortisol response to social stress 3 5 1
Dissociation-specific physiology 4 1 1 GAP
Intervention effects on stress reactivity 5 2 2 1
Sex-specific mechanisms 3 1 1 GAP

Open Research Questions

Future work should test which physiological profile marks risk, which reflects adaptation, and which can be changed clinically.

Question Why

Which trauma histories produce hyperreactive versus blunted Resolving this would improve subtype-specific risk models and

autonomic responses to acute stress? prevent overgeneralizing PTSD as a single physiological

phenotype.

Do short-term improvements in HRV or sympathetic tone This would determine whether physiology is a useful surrogate

during treatment predict long-term PTSD and cardiovascular endpoint rather than just a concurrent marker.

outcomes?
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Question Why
How do sex, age, dissociation, and chronicity interact to shape These moderators repeatedly appear important, but most
acute stress responses in PTSD? current studies are underpowered to test them jointly.

In answer to the question, acute stressors usually do worsen autonomic dysregulation in trauma-exposed or PTSD populations, but
the worsening is biologically heterogeneous rather than uniformly amplified.

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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