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VALIDATION QUERY

Does the repeated daily experience of anxiety or stress induce experience-dependent neuroplasticity that strengthens
fear and stress-related neural circuits?

EMPIRICAL FINDING
Decades of neuroplasticity research demonstrate that chronic stress and repeated anxiety physically remodel neural

architecture. This experience-dependent neuroplasticity enlarges amygdala-driven threat circuitry while causing
dendritic atrophy in prefrontal regulatory networks, physically hardwiring the hardware for fear persistence.

PRIMARY ANCHORS
— Davidson & McEwen, 2012, Nature Neuroscience

— Shin & Liberzon, 2011, Neuropsychopharmacology
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Yes, repeated stress and anxiety remodel fear-related circuits, often strengthening
amygdala-driven threat responses while weakening regulatory control.

1. Introduction

Repeated daily anxiety or stress does induce experience-dependent neuroplasticity in neural circuits that process fear and
stress, although the pattern is not a simple global “strengthening” of the whole system. Across the literature, chronic or
repeated stress most consistently enlarges or potentiates amygdala-centered threat circuitry while reducing plasticity,
dendritic complexity, synaptic density, or regulatory control in the hippocampus and prefrontal cortex (Davidson & McEwen,
2012; Shin & Liberzon, 2011; McEwen et al., 2015). That shift is important because it tends to favor heightened vigilance,
stronger fear conditioning, poorer fear extinction, and broader fear generalization rather than flexible, context-appropriate
threat responses (McEwen et al., 2011; Shin & Liberzon, 2011; Maren, 2022).

The evidence spans structural remodeling, synaptic and intrinsic plasticity, metaplasticity, gene-expression changes, and
human imaging signatures across amygdala, hippocampus, prefrontal cortex, hypothalamus, BNST, and related circuits
(Kalisch et al., 2024; Bains et al., 2015; Chen et al., 2022). Chronic stress can increase dendritic arborization and spinogenesis
in basolateral amygdala pathways linked to anxiety, while repeated stress commonly causes dendritic atrophy and spine loss in
medial prefrontal cortex and hippocampus (Patel et al., 2019; Zhang et al., 2021; Algaidi, 2025). Human and translational work
also indicates that stress-related disorders involve hyperreactive amygdala function, altered limbic-prefrontal connectivity,
impaired extinction, and persistence of maladaptive fear memories (Mahan & Ressler, 2011; Carey et al., 2020; Igbal et al.,
2023).

This does not mean every repeated stressor is harmful. Short, controllable, or moderate stress can promote adaptive plasticity
and resilience, whereas intense, chronic, or uncontrollable stress is the pattern most clearly linked to maladaptive circuit
remodeling (Kalisch et al., 2024; Zhang et al., 2021; Cabib et al., 2020).

Does the repeated daily experience of anxiety or stress induce experience-dependent neuroplasticity that strengthens

fear and stress-related neural circuits?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1 Consensus on repeated stress and circuit remodeling

2. Methods

This Deep Search ran across more than 170 million research papers indexed in Consensus, spanning Semantic Scholar,
PubMed, and related sources. The workflow identified 955,044 initially relevant papers for the core query, expanded through
targeted follow-up searches and citation crawling, screened 230 high-relevance candidates after machine-learned filtering,
judged 134 eligible after deduplication and relevance review, and included the top 50 papers for synthesis.

Search Strategy

14.5M 2.1K 50
> >
Retrieved Eligible Included
@, 21searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

L 1 citation graph use

All papers retrieved from 21 searches and 1

citation graph use.

FIGURE 2 Search and screening flow for included papers
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# Consensus

The search combined foundational, mechanistic, resilience, translational, and methodological queries to capture structural,
functional, molecular, and clinical evidence.

3. Results

3.1 Key Papers

Several papers anchor this literature because they establish the core cross-region pattern: repeated stress remodels limbic
circuitry, often increasing amygdala growth or excitability while weakening hippocampal and prefrontal regulation (Davidson &
McEwen, 2012; Shin & Liberzon, 2011; McEwen et al., 2015). More recent circuit-level reviews and experiments refine that
picture by showing projection-specific remodeling, altered extinction, and synaptic strengthening in hippocampal-amygdala
pathways (Zhang et al., 2021; Kim & Cho, 2020; Maren, 2022).

Paper Summary

(Davidson & McEwen, 2012) Foundational stress-driven circuit imbalance (McEwen et al., 2011)

(Kalisch et al., 2024) Amygdala growth, hippocampal opposition (Davidson & McEwen, 2012)

(McEwen, 2012) Chronic stress remodels connected regions (McEwen et al., 2015)

FIGURE 3 Key foundational papers in stress neuroplasticity

3.2 Regional Remodeling

Dimension Amygdala Hippocampus/PFC Citations

Dendrites Hypertrophy, arborization Retraction, atrophy, spine (Patel et al., 2019; Buenrostro-Jauregui et
increase loss al., 2025)

Behavior More anxiety, fear learning Worse extinction, flexibility (Guadagno et al., 2021; Algaidi, 2025)

Connectivity

Persistence

Stronger threat-output
pathways

Can persist after recovery

Weaker top-down
regulation

Reversibility varies

(Zhang et al., 2021; Guadagno et al., 2021)

(Patel et al., 2019; McEwen, 2008)

Chronic stress therefore appears to bias the network toward threat expression and away from contextual discrimination and
executive control (Davidson & McEwen, 2012; Algaidi, 2025).

3.3 Fear Learning and Extinction

Fear learning itself is encoded through synaptic strengthening in defined fear circuits. Contextual fear conditioning selectively
strengthens ventral CA1-to-basal amygdala synapses, showing a direct mechanism by which aversive experience can reinforce
fear circuitry (Kim & Cho, 2020). In the lateral amygdala, fear conditioning also increases intrinsic excitability and synaptic
facilitation in overlapping neuronal ensembles, though these changes are transient over days rather than permanent (Sehgal et
al., 2023).
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Stress then biases later learning toward fear persistence. High stress impairs extinction, and locus coeruleus norepinephrine
acting on amygdala-prefrontal circuits appears to shift learning toward aversive memory rather than extinction learning
(Maren, 2022). Shock plus reminders can also induce metaplasticity with opposite effects in hippocampus and basolateral
amygdala, impairing hippocampal LTP while enhancing BLA LTP in ways that support enhanced fear responses (Segev et al.,
2018).

3.4 Circuit Specificity and Modifiers

The remodeling is circuit-specific, not uniform. Chronic stress preferentially induces spinogenesis and increased activity in
BLA neurons projecting to ventral hippocampus, rather than in BLA projections to nucleus accumbens or dorsomedial PFC,
and this projection-specific change increases anxiety (Zhang et al., 2021). Repeated social stress similarly enhances dendritic
arborization in BLA neurons and is accompanied by social avoidance, while some chronic unpredictable stress paradigms
produce weaker anxiety phenotypes and different cellular effects (Patel et al., 2019).

The direction of plasticity also depends on stress quality and individual biology. Predictable or moderate stress can support
adaptive plasticity and resilience, including increased prefrontal and hippocampal spines in some models, whereas severe or
uncontrollable stress promotes inflexible maladaptive coping (Zhang et al., 2021; Kalisch et al., 2024; Cabib et al., 2020). Early-
life stress and serotonin-related genotype differences can shape thalamic-limbic-prefrontal architecture toward punishment
sensitivity and anxious avoidance in humans (Liu et al., 2020).

Results Timeline

Stress neuroplasticity research progressed from regional morphology to circuit and molecular precision.

4
7 15 8
19 2 5 10 2 4
1 3 16 18 s u
13 14
12
2010 2012 2014 2016 2018 2020 2022 2024

FIGURE 4 Timeline of stress neuroplasticity findings; larger markers indicate more citations

Early work established structural remodeling in hippocampus, amygdala, and prefrontal cortex under chronic stress (McEwen,
2008; Kolassa & Elbert, 2007). Later studies mapped projection-defined pathways, metaplasticity, neuromodulators, and
human circuit phenotypes linked to fear generalization, extinction failure, and resilience (Bains et al., 2015; Szente et al., 2024;
Chavanne & Robinson, 2020).

Top Contributors

Across these 50 papers, B. McEwen, A. Holmes, and K. Ressler appear most prominently, and Nature Reviews Neuroscience,

Neuropsychopharmacology, and Biological Psychiatry are the most recurrent journals in this corpus.

Type Name Papers

Author B. McEwen [aa537bffd1ca540d882254c9169b79a3][442bd92a007454898f81ada5bcc90e38]
[0b463a37239a5d1cb6d4c00499a04759][b462d2d1a28351ac9234b587d9059f9d]
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Type Name Papers
[ffd870d46a625c7eaciic0a2df355dc9][a6db83fd971f50159314bbf3d16873d1]

[a8e3946ad0645d258396bb6aceaae92d]

Author A. Holmes [92fafc47bedb5ad6bd50fb6a88384210][a7f73e38593a5e81a5e88ac974618b3e]
[55e781c2c8365fafaaa5a14f4dcf850d]

Author K. Ressler [dfff3396315f5e548ab570b327dbe391][8a5¢3e90¢c313575597594fe3095f87e4]

Journal Nature Reviews [e0d538e336e354f3a14bec22e7761781][e0280dabca7059¢cf9d27ab3a263d91b3]
Neuroscience [31c05853cf6356928b5e58988cc11a97][92fafc47bedb5ad6bd50fb6a88384210]

Journal Neuropsychopharmacology [52e8d04198705415aecd36a7547ce895][a8e3946ad0645d258396bb6aceaae92d]

[61084fde477e5ae4bf55655928a7f41d][3ef3965e06ad5a93a075c89e964b0e6e]

Journal Biological Psychiatry [c076e35370615fe48ec8edea5c010e4d][55e781c2c8365fafaaa5a14f4dcf850d]
[308df875f5f35133825244a6c2aff6d6)

FIGURE 5 Authors and journals most frequent in corpus

4. Discussion

The overall answer is yes, with an important qualification: repeated stress does not simply “turn up” all fear and stress circuits
equally. The strongest replicated pattern is network rebalancing, with amygdala-centered threat systems gaining structural or
functional weight while hippocampal and prefrontal systems that support context processing, cognitive control, and extinction
lose flexibility or integrity (Davidson & McEwen, 2012; McEwen, 2017; Price & Duman, 2019). That pattern fits observed
behaviors such as greater vigilance, stronger conditioning, impaired extinction, generalization, and maladaptive coping (Mahan
& Ressler, 2011; Maren, 2022; Ressler, 2020).

The evidence is strongest in animal and translational work, where causally precise manipulations show dendritic remodeling,
pathway-specific spinogenesis, synaptic strengthening, metaplasticity, and altered excitability in defined fear circuits (Patel et
al., 2019; Zhang et al., 2021; Segev et al., 2018). Human studies support the same direction of effect through altered gray
matter, connectivity, and task activation in limbic-prefrontal circuits, but they usually cannot prove that repeated daily anxiety
itself caused the changes rather than reflecting vulnerability or disorder burden (Carey et al., 2020; Liu et al., 2020; Shin &
Liberzon, 2011).

The literature is also nuanced in three ways. First, some stress-induced plasticity is adaptive in the short term and may enhance
survival in dangerous settings (McEwen et al., 2011; McEwen et al., 2015). Second, resilience research shows that positive
experiences, controllable stress, and interventions can drive competing forms of plasticity that strengthen safety, reward, and
regulatory memories instead (Kalisch et al., 2024; Drigas & Sideraki, 2024; Singewald et al., 2023). Third, the field still lacks
enough longitudinal human studies tracking everyday repeated anxiety exposure and circuit remodeling over time (Davidson &
McEwen, 2012; Algaidi, 2025).

Evidence
Claim Strength Reasoning Papers
Repeated or chronic stress Strong replication across (Davidson & McEwen, 2012;
remodels fear/stress circuitry s decades, regions, and McEwen & Akil, 2020;
trong

methods McEwen et al., 2015)
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Claim

Amygdala-centered threat circuits
often strengthen under chronic
stress

Hippocampal and PFC regulatory
circuits often weaken under chronic
stress

Repeated stress biases learning
toward fear persistence and away
from extinction

Daily anxiety alone has been
directly proven in humans to cause
these changes

Evidence
Strength

Strong

Strong

Moderate

Weak

FIGURE 6 Key claims and supporting evidence strength

5. Conclusion

Reasoning

Structural growth,
spinogenesis, higher activity,
anxiety linkage

Repeated evidence for
atrophy, spine loss, impaired
plasticity

Supported by extinction
deficits, metaplasticity, PTSD
models

Human evidence is mostly
correlational or disorder-
based
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Papers

(Davidson & McEwen, 2012;
Zhang et al., 2021)

(Shin & Liberzon, 2011; Algaidi,
2025; Bondar & Buciuc, 2022)

(Maren, 2022; Segev et al.,
2018; Andero, 2025)

(Carey et al., 2020; Liu et al.,
2020; Shin & Liberzon, 2011)

Across this corpus, repeated anxiety or stress appears to induce experience-dependent neuroplasticity that can strengthen

fear- and stress-related neural circuits, especially through amygdala-centered remodeling and weakened hippocampal-

prefrontal regulation. The best-supported model is not uniform enhancement but maladaptive reweighting of interconnected
circuits toward threat detection, fear memory persistence, and reduced extinction or contextual control (McEwen et al., 2011;
Shin & Liberzon, 2011; Price & Duman, 2019).

Research Gaps

The clearest gaps are in causal human longitudinal evidence, direct measurement of everyday stress exposure, and links

between circuit remodeling and symptom trajectories.

RCT/intervention

Topic/Outcome data

Daily stress to circuit
remodeling

Fear extinction deficits

Amygdala
hypertrophy/anxiety

PFC/hippocampal
weakening

Open Research Questions

Longitudinal human

Circuit
data specificity

Molecular

mechanisms

Future work needs to separate vulnerability from consequence and identify which kinds of repeated stress produce reversible

versus persistent circuit change.
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Question Why

Does repeated everyday anxiety in humans prospectively This would address the main causal gap between
remodel amygdala-prefrontal-hippocampal circuits, independent correlational imaging findings and stronger mechanistic
of pre-existing vulnerability? animal evidence.

Which stress features most determine maladaptive plasticity: Current evidence suggests all matter, but comparative
duration, controllability, predictability, developmental timing, or data remain too sparse to rank their influence cleanly.

social context?

Which interventions most effectively reverse threat-biased The field increasingly targets neuroplasticity
plasticity while preserving adaptive vigilance? therapeutically, but circuit-specific reversal markers
remain underdeveloped.

Repeated daily stress and anxiety therefore do appear to drive experience-dependent neuroplasticity that often strengthens
fear and stress circuitry, but mainly by shifting the balance toward threat and away from regulation.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLF, Inc. Personal, non-commercial use only; redistribution requires copyright

holders’ consent.
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