


Yes, both childhood trauma and cognitive distortion can increase the likelihood of the
autonomic nervous system misinterpreting neutral interpersonal stimuli as acute
physiological threats, though the direction and nature of this dysregulation (hyper- or hypo-
reactivity) varies by individual, trauma type, and context.

1. Introduction

A substantial body of research indicates that childhood trauma—especially experiences involving threat or abuse—can
disrupt the development and regulation of the autonomic nervous system (ANS), leading to altered physiological responses to
stress and social cues in later life (Gruhn et al., 2024; Winzeler et al., 2017; Agorastos et al., 2019; Costa et al., 2025; Siciliano
et al., 2022; Busso et al., 2016; Young-Southward et al., 2020; De Bellis & A.B., 2014). These disruptions manifest as either
heightened sensitivity (hypervigilance) or blunted reactivity to neutral or ambiguous interpersonal stimuli, increasing the risk
for misinterpreting such cues as threatening (Seitz et al., 2021; Herzog et al., 2018; Wu et al., 2023; Klingelhöfer-Jens et al.,
2025; McLaughlin et al., 2020). Cognitive distortions, such as threat interpretation bias, further interact with emotion
regulation difficulties to shape ANS reactivity during social stress (Gonzalez et al., 2023). However, findings are mixed: some
studies report hyperarousal and increased threat sensitivity, while others find blunted or hypoactive responses, suggesting
heterogeneity in outcomes based on trauma type, severity, developmental timing, and individual resilience factors (Gruhn et
al., 2024; Siciliano et al., 2022; Busso et al., 2016; Young-Southward et al., 2020; Wesarg et al., 2022). The evidence base is
strongest for childhood trauma; direct studies on cognitive distortion alone are fewer but suggest a contributory role. Overall,
these findings highlight complex pathways linking early adversity and cognitive processing biases to maladaptive autonomic
responses in social contexts.

Does childhood trauma increase the likelihood of the autonomic nervous system misinterpreting neutral
interpersonal stimuli as acute physiological threats?

N = 16

6 9 1

Yes 38% · Possibly 56% · Mixed 0% · No 6%

FIGURE 1  Consensus meter visualizing research agreement on childhood trauma's impact on ANS threat misinterpretation.

2. Methods

A comprehensive search was conducted across over 170 million research papers in Consensus—including Semantic Scholar,
PubMed, and other databases—to identify literature examining links between childhood trauma/cognitive distortion and ANS
misinterpretation of neutral interpersonal stimuli. A total of 1121 papers were initially identified; after multi-phase relevance
filtering and deduplication, 50 papers were included in this review.
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Search Strategy

8.5M

Retrieved

22 searches

1 citation graph use

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

2.2K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Flow diagram showing paper selection from identification to inclusion.

Six unique search strategies targeted foundational concepts, alternate terminology (e.g., 'threat bias'), mechanisms
(neural/physiological), null findings/contrasts, adjacent constructs (PTSD/anxiety), and population subgroups.

3. Results

3.1 Autonomic Dysregulation Following Childhood Trauma

Multiple studies demonstrate that childhood adversity—particularly threat-related experiences like abuse—disrupts both
sympathetic (SNS) and parasympathetic (PNS) branches of the ANS (Gruhn et al., 2024; Winzeler et al., 2017; Agorastos et al.,
2019; Costa et al., 2025; Siciliano et al., 2022; Busso et al., 2016). This dysregulation can manifest as either hyperreactivity
(heightened arousal/hypervigilance) or hyporeactivity (blunted response), depending on individual factors and context
(Siciliano et al., 2022; Busso et al., 2016; Young-Southward et al., 2020). For example, adolescents exposed to threat-based
adversity showed disrupted SNS-PNS coordination during social stress tasks (Gruhn et al., 2024), while other studies found
blunted cardiovascular reactivity in maltreated children (Young-Southward et al., 2020).

3.2 Threat Biases and Cognitive Distortion

Trauma-exposed individuals often display cognitive biases toward interpreting ambiguous or neutral social cues as
threatening—a phenomenon known as 'threat bias' or 'hostile attribution bias' (Seitz et al., 2021; McLaughlin et al., 2020). Eye-
tracking studies in borderline personality disorder patients with high childhood adversity reveal a tendency to misclassify
neutral faces as angry and show hypervigilance toward emotional cues (Seitz et al., 2021). Experimental paradigms confirm
that abused children are more likely to attend to angry faces and have difficulty disengaging from threat cues (Harb et al.,
2024).

3.3 Mechanistic Pathways: Neural Circuits & Emotion Processing

Neuroimaging studies implicate altered amygdala connectivity—especially with regions involved in attention and self-
referential processing—as a mediator between childhood abuse and heightened vigilance for threat (Harb et al., 2024). Event-
related potential (ERP) studies show that individuals with greater adverse childhood experiences exhibit enhanced neural
responses to unpleasant stimuli but diminished responses to pleasant ones (Dell’Acqua et al., 2025), supporting models where
early adversity programs neural circuits for rapid detection of potential danger.

3.4 Heterogeneity & Moderators

Not all individuals exposed to childhood trauma develop maladaptive ANS responses; resilience factors such as caregiver
support can buffer against these effects (Stevens et al., 2021). Some large-scale reviews find only small or inconsistent
associations between adversity and baseline vagal activity or reactivity unless psychiatric comorbidity is present (Wesarg et
al., 2022). There is also evidence for both hyper- and hypo-arousal patterns within PTSD populations depending on symptom
profiles (e.g., dissociation vs. hypervigilance) (Beutler et al., 2022; Danböck et al., 2023).
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Results Timeline

FIGURE 3  Timeline showing evolution of research on trauma/cognition-ANS links from foundational theories to recent mechanistic studies. Larger

markers indicate more citations.

Top Contributors

Type Name Papers

Author K. McLaughlin (Gonzalez et al., 2023; Harb et al., 2024; Bussone et al., 2023; Zadok et
al., 2023; McLaughlin et al., 2016)

Author Rachel E. Siciliano (Gruhn et al., 2024; McLaughlin et al., 2020)

Author M. Sheridan (Gonzalez et al., 2023; Harb et al., 2024; McLaughlin et al., 2016)

Journal Psychoneuroendocrinology (Klingelhöfer-Jens et al., 2025; Dell’Acqua et al., 2025; Counts et al.,
2022; McKinnon et al., 2020)

Journal Biological psychology (Zadok et al., 2023; Blader et al., 2025)

Journal European Journal of
Psychotraumatology

(Wesarg et al., 2022; Marsland et al., 2024; Beutler & Croy, 2023)

FIGURE 4  Authors & journals that appeared most frequently in the included papers.

4. Discussion

The literature robustly supports a link between childhood trauma—especially threat-based forms—and altered autonomic
regulation during social interactions (Gruhn et al., 2024; Agorastos et al., 2019; Costa et al., 2025; Siciliano et al., 2022; Busso
et al., 2016). These alterations may predispose individuals to interpret neutral interpersonal cues as threatening due to both
biological programming (e.g., amygdala sensitization) and learned cognitive biases ('threat bias', hostile attribution) (Seitz et
al., 2021; Dell’Acqua et al., 2025; McLaughlin et al., 2020). However, there is significant heterogeneity: some individuals
develop hypervigilant/hyperaroused profiles while others show blunted/hypoaroused responses; both patterns are associated
with increased risk for psychopathology but may reflect different adaptive strategies depending on environmental demands
(Siciliano et al., 2022; Young-Southward et al., 2020; Klingelhöfer-Jens et al., 2025).
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Cognitive distortions—such as interpretation bias toward threat—interact with emotion regulation difficulties to predict
greater autonomic reactivity during stress tasks (Gonzalez et al., 2023), suggesting that interventions targeting cognitive
processing may help modulate physiological stress responses.

Despite strong evidence for these associations at group levels, effect sizes are often small-to-moderate; not all exposed
individuals develop maladaptive patterns due to moderating factors like resilience/support systems or genetic/epigenetic
differences (Wesarg et al., 2022; Stevens et al., 2021). Some large cohort studies find only subtle differences unless severe
adversity or psychiatric comorbidity is present (Kuzminskaite et al., 2020).

Claims and Evidence Table

Claim
Evidence
Strength Reasoning Papers

Childhood trauma increases risk
for ANS dysregulation during
social/interpersonal stress

Strong

Multiple
experimental/longitudinal/meta-analytic
studies show altered SNS/PNS function
after early adversity

(Gruhn et al., 2024;
Agorastos et al., 2019;
Costa et al., 2025;
Siciliano et al., 2022;
Busso et al., 2016)

Trauma-exposed individuals
display cognitive biases toward
interpreting neutral cues as
threatening

Strong

Eye-tracking/ERP/neuroimaging confirm
hostile attribution/threat bias linked with
early abuse

(Seitz et al., 2021;
Dell’Acqua et al.,
2025; McLaughlin et
al., 2020)

Both hyper- and hypo-arousal
patterns occur post-trauma
depending on
context/severity/type

Moderate

Reviews/meta-analyses document
heterogeneity; some show blunted
reactivity rather than hyperarousal

(Siciliano et al., 2022;
Busso et al., 2016;
Young-Southward et
al., 2020)

Cognitive distortion interacts
with emotion dysregulation to
predict ANS reactivity under
stress

Moderate

Preliminary experimental evidence
supports interaction effects but direct
causal data limited

(Gonzalez et al., 2023)

Not all individuals with childhood
trauma develop maladaptive
ANS profiles; resilience factors
moderate outcomes

Moderate

Studies highlight buffering effects of
caregiver support/contextual
moderators/genetic variation

(Wesarg et al., 2022;
Stevens et al., 2021)

Large cohort studies sometimes
find weak/inconsistent
associations between general
adversity measures & baseline
ANS function

Moderate

Meta-analyses/cohort data suggest
small effects unless severe
adversity/psychiatric comorbidity
present

(Kuzminskaite et al.,
2020; Wesarg et al.,
2022)

FIGURE Key claims and support evidence identified in these papers.
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5. Conclusion

Current evidence strongly supports that both childhood trauma—especially involving threat—and cognitive distortions
increase the likelihood that the autonomic nervous system will misinterpret neutral interpersonal stimuli as acute threats
through mechanisms involving altered neural circuitry (amygdala/prefrontal), biased information processing ('threat bias'), and
disrupted SNS/PNS coordination. However, outcomes vary widely by individual factors such as type/severity/timing of
adversity and presence of resilience supports.

Research Gaps

Despite advances in understanding these mechanisms, gaps remain regarding:

Research Gaps Matrix

Topic/Outcome Children Adolescents Adults Clinical Populations

Threat-related ANS dysregulation 7 10 12 15

Cognitive distortion & ANS response GAP 2 4 6

Resilience/moderators 2 3 4 5

Longitudinal trajectories GAP 1 2 GAP

FIGURE Matrix showing coverage by topic/outcome versus population/study attribute; highlights under-studied areas such as cognitive distortion

independent from trauma.

Open Research Questions

Future research should focus on clarifying causal pathways for cognitive distortions independent from trauma history;
identifying protective/resilience mechanisms; differentiating between types/dimensions/timing of adversity; and developing
interventions targeting both cognitive biases and physiological regulation.

Question Why

How do specific types of cognitive distortion
independently affect autonomic misinterpretation of
neutral social cues?

Most current research conflates cognitive distortion with trauma
exposure; isolating their effects could inform targeted
interventions.

What resilience factors buffer against maladaptive ANS
responses following childhood trauma?

Understanding protective mechanisms could guide
prevention/intervention efforts for at-risk populations.

How do longitudinal changes in ANS function relate to
evolving social-cognitive biases after early adversity?

Long-term trajectories remain unclear; tracking changes could
clarify risk periods for intervention.

FIGURE Open questions highlight future directions for disentangling mechanisms linking early experience/cognition with physiological threat response.

The specificity of different types/dimensions of trauma versus deprivation•

Direct causal pathways linking cognitive distortions alone (independent from trauma) to ANS misinterpretation•

Longitudinal trajectories across developmental stages•

Moderating roles of resilience/protective factors•
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In summary: Both childhood trauma—especially involving threat—and cognitive distortions increase vulnerability for the
autonomic nervous system to misinterpret neutral interpersonal signals as threats via complex neurobiological and
psychological pathways; however, outcomes are heterogeneous due to moderating influences requiring further study.

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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