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Does chronic psychological stress and rumination cause prolonged cortisol elevation, leading to allostatic overload,
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Yes, chronic psychological stress and rumination are linked to cortisol dysregulation,
allostatic overload, and burnout, but not always sustained hypercortisolism.

1. Introduction

Chronic psychological stress is consistently associated with HPA-axis dysregulation, elevated allostatic load, sleep disturbance,
cognitive impairment, and burnout-like exhaustion, but the specific cortisol pattern is not uniform across studies (Vandenabeele
et al., 2025; Guidi et al., 2020; Lindsater et al., 2022; = Bayes et al., 2021). Rumination strengthens this pathway by prolonging
physiological stress responses beyond the original stressor and by linking work stress or life stress to worse burnout, depression,
and next-day cortisol disruption (Watkins & Roberts, 2020; Vandevala et al., 2017; Sladek et al., 2019).

The strongest consensus is at the ends of the chain, not the middle. Chronic stress clearly contributes to allostatic overload and
burnout-related exhaustion (Guidi et al., 2020; = Bayes et al., 2021). Rumination clearly prolongs stress physiology and impairs
recovery (Watkins & Roberts, 2020; ® Kiecolt-Glaser et al., 2020; Rodriguez-Stanley et al., 2024). Cognitive symptoms in chronic
stress and burnout are also consistently reported, especially in attention, executive function, and memory (Vandenabeele et al.,
2025; Grossi et al., 2015; Allen et al., 2017). The weakest step is the claim that chronic stress or burnout causes a single, stable
pattern of prolonged cortisol elevation, because studies report hypercortisolism, hypocortisolism, blunted awakening response,
altered reactivity, or no resting difference depending on stage, severity, and measurement method (® lbar et al., 2021; = Rothe et
al., 2020; ® Jonsdottir & Dahlman, 2019).

Does chronic psychological stress and rumination cause prolonged cortisol elevation, leading to allostatic
overload, cognitive exhaustion, and clinical burnout?

Yes 67% - Possibly 22% - @ Mixed 0% - @ No 11%

FIGURE 1 Consensus on stress, rumination, cortisol, and burnout

The literature supports the overall pathway in broad terms, but cortisol behaves more like a dysregulated system than a uniformly
elevated one (® Russell & Lightman, 2019; Herman et al., 2016).

2. Methods

This deep search ran over more than 170 million research papers indexed in Consensus, drawing from Semantic Scholar, PubMed,
and other scholarly sources. The workflow began with the exact user question, expanded it into mechanism-focused,
terminology-based, contrast-seeking, and adjacent-construct searches, and applied human-study filters. In total, 1,833 papers
were identified from the initial query, 230 were screened by relevance, 140 were judged eligible after deduplication and
thresholding, and the top 50 were included for synthesis.

Search Strategy
9.6M 2K 50
= =
Retrieved Eligible Included
Papers meeting relevance and quality criteria, Top papers selected to be included in the final
@ 21searches 9
after deduplication analysis

L9 1citation graph use

All papers retrieved from 21 searches and 1
citation graph use.

FIGURE 2 Deep search screening and inclusion workflow
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The strategy combined direct-query retrieval, citation crawling, and targeted sub-searches on allostatic load, rumination, cortisol,
cognition, and burnout.

3. Results

3.1 Key Papers

Several papers anchor this corpus because they define the stress-to-allostatic-load framework, summarize cortisol biology under
chronic stress, and synthesize burnout-specific biological evidence (Guidi et al., 2020; ® Russell & Lightman, 2019; = Bayes et
al., 2021). Together, they show strong agreement that chronic stress produces multisystem dysregulation, while also showing that
burnout-related cortisol findings are heterogeneous rather than singular (Guidi et al., 2020; ® Jonsdottir & Dahlman, 2019).

Paper Summary

(Sladek et al., 2019) Defines cumulative allostatic load from chronic stress (Guidi et al., 2020)

(Chida & Steptoe, 2009) Chronic stress can keep cortisol raised via HPA changes (® Russell & Lightman, 2019)
(Allen et al., 2017) Burnout links to ANS/HPA dysfunction and brain changes (= Bayes et al., 2021)

FIGURE 3 Foundational papers in the included corpus

3.2 Stress, Rumination, and Cortisol

Rumination is one of the clearest mechanisms connecting psychological stress to prolonged physiological activation. The
perseverative cognition model proposes that repetitive negative thinking keeps cardiovascular, HPA, and immune responses
active after the stressor ends (Watkins & Roberts, 2020). Experimental rumination inductions increase cortisol and slow cortisol
recovery, supporting a causal role rather than a simple correlation (Watkins & Roberts, 2020).

Daily-life studies point in the same direction. Greater day-to-day stress combined with higher rumination predicts higher waking
cortisol the next morning, and higher-than-usual rumination can flatten the next day’s diurnal cortisol slope (Sladek et al., 2019). A
newer laboratory study found that state rumination mediated the link between recent major stressors and greater cortisol
reactivity and peak cortisol during acute stress (Rodriguez-Stanley et al., 2024).

3.3 Burnout and Cortisol Patterns

Dimension Early/Active Stress Pattern Later/Overload Pattern Citations
Basal cortisol Sometimes higher Sometimes lower or (Lee et al., 2015; ® Juster et al.,
unchanged 2011)

Hair cortisol Elevated in some burnout Not universal across cohorts (® Penzetal., 2016; ® |baretal,
samples 2021)

CAR Higher with job stress Lower with fatigue/burnout (Chida & Steptoe, 2009)

Acute stress Can be heightened in Can become blunted with (Zuccarella-Hackl et al., 2024)

reactivity employed physicians exhaustion

Overall Dysregulation Not one fixed phenotype (@ Jonsdottir & Dahlman, 2019;

interpretation Rothe et al., 2020)

FIGURE 4 Contrasting cortisol patterns across burnout states
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The main result is heterogeneity, not contradiction. Some studies find chronic burnout with elevated workday or hair cortisol (
Melamed et al., 1999; ® Penz et al., 2016), whereas others find lower morning or reactive cortisol in high allostatic-load or
exhaustion groups (® Juster et al., 2011; Chida & Steptoe, 2009).

3.4 Cognitive Exhaustion and Clinical Manifestation

Cognitive exhaustion is one of the most replicated downstream features of chronic stress-related conditions. Reviews of burnout
and exhaustion disorder report deficits in executive function, attention, episodic memory, and working memory, with subjective
cognitive complaints often exceeding psychometric deficits (Vandenabeele et al., 2025; Lindsater et al., 2022). Caregiving
studies, which model real-world chronic stress, also show poorer attention and executive performance and frequent cortisol
elevation (Allen et al., 2017).

Mechanistic reviews link chronic stress and elevated glucocorticoid burden to hippocampal and prefrontal cortical changes that
plausibly underlie these symptoms (Lee et al., 2015; James et al., 2023; ® McEwen, 2004). Clinically, burnout is described as
prolonged stress-related exhaustion with emotional exhaustion, cognitive weariness, and functional impairment, but current
diagnostic boundaries remain debated (® Melamed et al., 1999; Khammissa et al., 2022; Vandenabeele et al., 2025).

Results Timeline

The field has moved from conceptual stress models to biomarker studies and then to dysregulation-based interpretations.

7

16 11 5 8

14 12
20 18 3 9 1
17 6 2
15
10 19 4
13
2010 2012 2014 2016 2018 2020 2022 2024 2026

FIGURE 5 Timeline of influential stress and burnout papers, larger markers indicate more citations

The trajectory starts with foundational allostasis models, shifts toward cortisol-based biomarker work in burnout, and more
recently emphasizes stage-dependent dysregulation, rumination, hair cortisol, and cognitive symptoms rather than simple
hypercortisolism (® McEwen, 2004; ® Melamed et al., 1999; Kaltenegger et al., 2024).

Top Contributors

Type Name Papers

Author B. McEwen [ffd870d46a625c7eactic0a2df355dc9][1e553698950b56f4be227c9d439164db)
[e45cd7be058c5e0883146fe2dd473a29]

Author J. Guidi [f7b390e08e95593e9819889b81793bf8][e45cd7be058c5e0883146fe2dd473a29]
[338730582¢715c6cb027322082dd83e1]

Author A. Walther [85c46f74c8fc5628be628c9a7123caef]
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# Consensus

Type Name Papers

[ead3cac244255b2d800fa0ad7cc4301d][e45cd7be058c5e0883146fe2dd473a29]
[33d373af359856b6a3219f524233e5fc][b5029c585faa520caleadcda001a7f98]
[42ec80bd5281500dab6f4b338073690d][f00c6cb40del5fcf84999ed5eda38448]
[ea68d531fbf15781869cble8ea71e97a]

Journal Psychoneuroendocrinology

Journal Frontiers in Psychology [338730582¢c715c6ch0273a2082dd83e1][3074254af7985ece996eflea96d50474]

Journal Neuroscience and [85c46f74c8fc5628be628c9a7123caef]|[120a176788c0552¢c97facbed938ccc82]

Biobehavioral Reviews

FIGURE 6 Authors and journals appearing most in included papers

4. Discussion

The central claim is supported in a qualified way. Chronic psychological stress clearly contributes to allostatic load and overload,
and chronic rumination prolongs physiological stress activation beyond the original event (Guidi et al., 2020; Fava et al., 2019;
Watkins & Roberts, 2020). Burnout and exhaustion syndromes also consistently include fatigue, sleep disturbance, and cognitive
impairment (Vandenabeele et al., 2025; Grossi et al., 2015; Sandstrém et al., 2011).

What is less secure is the specific mediating claim that this pathway generally operates through prolonged cortisol elevation.

Foundational endocrine reviews allow chronic stress to produce elevated baseline cortisol, sensitized responses, or later

hypocortisolism depending on context and chronicity (Herman et al., 2016). Burnout-specific reviews repeatedly conclude that

HPA-axis findings are mixed and methodologically limited, with cortisol depending on timing, tissue, severity, and whether

participants are in an early hyperreactive phase or a later exhausted phase (= Rothe et al., 2020; ® Jonsdottir & Dahlman, 2019;
Ibar et al., 2021).

The cognitive part of the pathway is more convincing than the endocrine specificity. Multiple reviews and primary studies
converge on executive, attentional, and memory problems in chronic stress, caregiving burden, and exhaustion disorder
(Vandenabeele et al., 2025; James et al., 2023; Allen et al., 2017). Mechanistic accounts also plausibly connect glucocorticoid
burden to hippocampal and prefrontal dysfunction, but most human evidence remains observational rather than causal (Lee et al.,
2015; George et al., 2025).

The best-supported synthesis is therefore: chronic stress and rumination contribute to HPA-axis dysregulation, allostatic overload,
cognitive exhaustion, and burnout, but cortisol dysregulation is more accurate than sustained cortisol elevation as the common
mechanism (Vandenabeele et al., 2025; Rodriguez-Stanley et al., 2024; ® Jonsdottir & Dahlman, 2019).

Evidence
Claim Strength Reasoning Papers
Chronic stress increases Strong multi-review consensus (Guidi et al., 2020; ® McEwen,
allostatic load/overload and across biomarkers and clinical 2004)

Strong
worsens health frameworks
Rumination prolongs Supported by convergent (Watkins & Roberts, 2020;
physiological stress responses S experimental, daily-life, and Sladek et al., 2019; ® Kiecolt-

. . t . .
and disrupts cortisol recovery rong review evidence Glaser et al., 2020)
Chronic stress-related Replicated across reviews of (Vandenabeele et al., 2025;
conditions are associated with s burnout, exhaustion disorder, and Grossi et al., 2015; Allen et al.,
trong

cognitive exhaustion

caregiving stress
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Evidence
Claim Strength Reasoning Papers
Burnout is associated with "l“' Repeatedly reported, but direction (® Melamed et al., 1999; ®
cortisol abnormalities differs by study and design Penz et al., 2016; ® Jonsdottir &
Moderate
Dahlman, 2019)
Burnout usually results from " The causal chain is plausible, but (= Rothe et al., 2020; ®
sustained cortisol elevation . direct evidence is inconsistent and Jonsdottir & Dahlman, 2019;
" Wi .
specifically ee heterogeneous Afulani et al., 2020)

FIGURE 7 Key claims and supporting evidence in corpus

5. Conclusion

Across this corpus, the overall answer is yes in broad biopsychosocial terms: chronic psychological stress and rumination are
linked to HPA-axis dysregulation, allostatic overload, cognitive exhaustion, and burnout-related syndromes. The main correction is
mechanistic precision: the literature supports prolonged or repeated stress activation and cortisol dysregulation more strongly
than a single universal pattern of prolonged cortisol elevation. That distinction matters because some cohorts show
hypercortisolism, others show blunted awakening responses, reduced reactivity, or no resting difference.

Research Gaps
The biggest gap is temporal sequencing. Longitudinal studies that measure rumination, repeated cortisol indices, cognition, sleep,

and burnout together are still scarce despite repeated calls for them (= Rothe et al., 2020; O'Connor et al., 2020).

Longitudinal Mechanism Standardized burnout Diverse
Topic/Outcome data specificity phenotype populations

Chronic stress to cortisol
changes

Rumination to cortisol
recovery

Cortisol to burnout
progression

Cortisol to cognitive
exhaustion

Intervention reversal of
overload

Open Research Questions

Future work needs to test staged models of stress biology rather than assuming one cortisol phenotype.

Question Why
Does rumination drive a transition from early hypercortisolism This would resolve whether mixed cortisol findings reflect
to later hypocortisolism in burnout trajectories? disease stage rather than contradictory biology.
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Question Why

Which cortisol metric best predicts later cognitive exhaustion: Different cortisol measures capture different timescales, and
hair cortisol, CAR, diurnal slope, or acute reactivity? current burnout studies rarely compare them directly.

Can reducing rumination prevent downstream allostatic Intervention evidence suggests rumination is modifiable, but
overload and burnout in high-stress occupations? mechanistic prevention trials are still limited.

In sum, chronic psychological stress and rumination do appear to contribute to allostatic overload, cognitive exhaustion, and
burnout, but the cortisol link is best described as dysregulation, not consistently prolonged elevation.

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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