


Yes, chronic psychological stress is linked to systemic inflammation, but cortisol changes
are prolonged and variable.

1. Introduction

Chronic, low-grade psychological stress appears to promote systemic inflammation in humans, and that part of the question has
broad support across reviews, cohort studies, and mechanistic work (Rohleder, 2014; Walsh et al., 2021;  Wirtz & Von Känel,
2017). The cortisol part is more complex: chronic stress does not produce one uniform endocrine pattern, but instead shifts HPA-
axis function toward dysregulation, including flatter diurnal slopes, early hypercortisolism in some contexts, and blunted or
hypocortisolemic patterns in others (  Miller et al., 2002;  Knight et al., 2021; Miller et al., 2007). The best-supported
mechanistic bridge is not simply “more cortisol causes inflammation,” but that repeated stress alters glucocorticoid signaling so
cortisol becomes less effective at shutting inflammation down (  Miller et al., 2002; Alotiby, 2024).

This pattern recurs across caregiving stress, work stress, childhood adversity, mood disorders, inflammatory bowel disease, and
cardiometabolic risk (Hänsel et al., 2010; Chiang et al., 2022;  Schneider et al., 2023;  Fioranelli et al., 2018). Several reviews
also emphasize that the field is stronger on associations than on clean causal timelines, especially for the transition from repeated
acute stress to persistent inflammation (Rohleder, 2019; Seizer et al., 2025;  Wirtz & Von Känel, 2017).

Does chronic, low-grade psychological stress induce prolonged cortisol elevation and lead to systemic
inflammation?

N = 27

21 3 3

Yes 78% · Possibly 11% · Mixed 0% · No 11%

FIGURE 1  Consensus on chronic stress, cortisol, and inflammation

The literature supports a clear yes for stress-related systemic inflammation, but only a qualified yes for prolonged cortisol
elevation because chronic stress often progresses from hyperactivation to dysregulation or blunting rather than sustained high
cortisol alone (  Knezevic et al., 2023; Miller et al., 2007; Mbiydzenyuy & Qulu, 2024).

2. Methods

This Deep Search synthesis drew on Consensus, which searches over 170 million research papers across Semantic Scholar,
PubMed, and other sources. The workflow identified 893,162 initially relevant papers, screened 239 with machine-learned
relevance filtering, judged 137 eligible after deduplication and thresholding, and included the top 50 most relevant papers for this
answer.

Search Strategy

18.8M

Retrieved

22 searches

1 citation graph use

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

2.1K

Eligible

Papers meeting relevance and quality criteria,
after deduplication

50

Included

Top papers selected to be included in the final
analysis

FIGURE 2  Deep search screening and inclusion flow

The strategy combined foundational mechanisms, alternate terminology, contrast findings, interdisciplinary expansion, adjacent
constructs, and methodological diversity.
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3. Results

3.1 Key Papers

Three papers anchor this literature because they span the core pathway from chronic stress exposure to cortisol dysregulation,
glucocorticoid resistance, and inflammatory outcomes (  Miller et al., 2002;  Knight et al., 2021; Walsh et al., 2021).

Paper Summary

(Walsh et al., 2021) Caregiving stress linked to flatter cortisol slopes and reduced IL-6 suppression (  Miller et al., 2002)

(  Knight et al., 2021) Perceived stress linked to flatter diurnal cortisol and higher inflammation (  Knight et al., 2021)

(  Fioranelli et al.,
2018)

Systematic review finds GR resistance and higher inflammatory biomarkers under chronic stress (Walsh
et al., 2021)

FIGURE 3  Foundational papers in stress inflammation research

3.2 Cortisol Patterns

The cortisol signal is heterogeneous rather than uniformly elevated. A major meta-analysis found that chronic stress effects
depend on stressor type, person characteristics, and time since onset; cortisol is often elevated early, then changes direction over
time (Miller et al., 2007). Some chronic stressors produce a high, flat diurnal profile, especially when stress is traumatic or
uncontrollable (Miller et al., 2007). In caregivers, chronic stress was associated with flatter diurnal cortisol slopes, driven by
reduced morning output rather than sustained all-day elevation (  Miller et al., 2002).

Other human and review evidence points toward later hypocortisolism or blunted responses after prolonged activation (
Hannibal & Bishop, 2014; James et al., 2023; Mbiydzenyuy & Qulu, 2024). Childhood adversity is repeatedly linked to HPA
hypoactivity or blunted cortisol responses alongside persistent inflammation (  Hakamata et al., 2022; Dempster et al., 2020).
This makes “prolonged cortisol elevation” an incomplete description of chronic stress biology.

3.3 Inflammatory Outcomes

Systemic inflammation is the more consistent finding across the corpus. Reviews converge that chronic psychosocial stress is
associated with elevated low-grade inflammatory activity, commonly indexed by CRP, IL-6, TNF-α, and related markers
(Rohleder, 2014; Walsh et al., 2021; Hänsel et al., 2010). A childhood stress meta-analysis found a small but reliable association
with inflammation that strengthened across the lifecourse (Chiang et al., 2022). Work-related psychosocial stress is also
associated with higher CRP and inflammatory burden in large occupational datasets and reviews, though not every workplace
stressor study detects CRP effects (  Viljoen & Negrao), 2021; Kaltenegger et al., 2023).

Dimension Supports Inflammation Link Weakens Simplicity Citations

Caregiving stress Higher inflammatory tone
implied

Cortisol slope flattened, not simply
elevated

(  Miller et al., 2002)

Perceived stress Higher composite
inflammation

Indirect via flatter cortisol slope (  Knight et al., 2021)

Childhood
adversity

Higher CRP over time Often blunted cortisol responses (  Hakamata et al.,
2022)

Technostress No CRP association in one
cohort

Null inflammatory finding (Kaltenegger et al.,
2023)
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Dimension Supports Inflammation Link Weakens Simplicity Citations

IBD-related stress Higher CRP and worse course Tissue-specific disease context (  Schneider et al.,
2023)

FIGURE 4  Comparing cortisol and inflammation patterns across contexts

The overall pattern is association, not uniformity: stress-related inflammation replicates broadly, but biomarker magnitude
depends on population, stressor, and outcome measure (Seizer et al., 2025;  Knight et al., 2021).

3.4 Mechanistic Interpretation

The strongest mechanistic explanation is glucocorticoid resistance. In one foundational human study, chronically stressed parents
of children with cancer showed reduced dexamethasone suppression of IL-6, indicating impaired anti-inflammatory
glucocorticoid signaling (  Miller et al., 2002). A cross-species systematic review found chronic stress reliably associated with
downregulated glucocorticoid receptor sensitivity and upregulated peripheral pro-inflammatory biomarkers (Walsh et al., 2021).
Reviews across psychiatry, autoimmunity, and general stress immunology repeat the same model: cortisol initially restrains
inflammation, but chronic exposure reduces receptor responsiveness and permits persistent cytokine activity (Alotiby, 2024; 
Nunez et al., 2025).

This model also helps explain paradoxical findings in inflammatory bowel disease, where persistently elevated glucocorticoids
were linked to inflammatory enteric glia and TNF-producing monocytes rather than suppression (  Schneider et al., 2023). Late-
ranked animal work is directionally consistent, showing chronic psychosocial stress increases glucocorticoid-insensitive
monocyte populations (  Yang et al., 2025).

Results Timeline

FIGURE 5  Timeline of stress inflammation studies; larger markers indicate more citations

Early work established HPA-axis involvement and contradictory cortisol profiles, followed by mechanistic studies on
glucocorticoid resistance and broader disease-linked inflammation, with recent work refining tissue-specific and longitudinal
models (Miller et al., 2007; Rohleder, 2019;  Schneider et al., 2023).

Top Contributors

Type Name Papers
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Type Name Papers
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[53e6ba5eb3a65f0fbcfcf8c05a2093b1]

Author E. Chen [47b89d98b23f5f29935df4e04bf4324d][91750a4d5efa54f884c5bfb08ae447fc]
[53e6ba5eb3a65f0fbcfcf8c05a2093b1]

Journal Brain, behavior, and
immunity

[f00c6cb40de15fcf84999ed5eda38448][eb049d69912f55ab9e74e193be7d02bf]
[e5360f68bad153bf954a17b4f8a7361c][bbef69816acc57a4bbc7f571e661dcdb]

Journal Psychoneuroendocrinology [50238527b8005ed9b48296aa048baeb4][592bf66b3dc35e4cb11a6575b75e9ca6]

Journal Frontiers in Immunology [8f59e703daad5a889648ee64d3cc9366][481c905a108a5c37913a5f252e56f5c7]
[d4ab59679b2356dab806e57c85106a09]

FIGURE 6  Authors and journals appearing most in included papers

4. Discussion

The evidence that chronic psychological stress is associated with systemic inflammation is moderate-to-strong because it
replicates across study designs, life stages, and disease contexts, including meta-analyses, large population studies, and
mechanistic reviews (Chiang et al., 2022; Seizer et al., 2025;  Viljoen & Negrao), 2021). The evidence that chronic stress causes
prolonged cortisol elevation is weaker because cortisol profiles differ by stressor severity, chronicity, trauma history, and timing of
measurement (Herman et al., 2016; Miller et al., 2007; James et al., 2023).

The best way to reconcile the literature is to distinguish cortisol quantity from cortisol function. Several studies show flatter
diurnal slopes or altered chronic cortisol output, while others show later blunting, but these different endocrine phenotypes can
converge on the same immune endpoint if glucocorticoid signaling becomes less effective (  Knight et al., 2021;  Hannibal &
Bishop, 2014; Alotiby, 2024). That functional model is strengthened by direct evidence of reduced IL-6 suppression under chronic
stress and by repeated descriptions of glucocorticoid-resistant immune cells (  Miller et al., 2002;  Yang et al., 2025).

A major limitation is that much of the human evidence remains observational and cross-sectional, so reverse causation and shared
confounding remain plausible in some settings (  Miller et al., 2002;  Bayes et al., 2021; Kaltenegger et al., 2023). Another
limitation is biomarker inconsistency: CRP, IL-6, cortisol slope, hair cortisol, and stimulated cytokine assays capture different
biological layers, which helps explain why some cohorts show null CRP findings despite stress-related symptoms (Kaltenegger et
al., 2024; Kaltenegger et al., 2023;  Parekh et al., 2025).

Claim
Evidence
Strength Reasoning Papers

Chronic psychological stress is
associated with systemic low-
grade inflammation.

Strong

Replicated across reviews, cohorts, and
meta-analysis; effect sizes are modest
but consistent.

(Rohleder, 2014; Chiang et
al., 2022; Seizer et al., 2025)

Chronic stress often produces
cortisol dysregulation.

Strong

Strong evidence for flatter slopes,
abnormal profiles, and
hypo/hyperactivity depending on
context.

(  Miller et al., 2002; Miller
et al., 2007; Herman et al.,
2016)

Chronic stress causes
prolonged cortisol elevation as
a general rule.

Moderate

Supported in some settings, but
contradicted by substantial evidence
for blunting or hypocortisolism.

(  Knezevic et al., 2023;
Miller et al., 2007;
Mbiydzenyuy & Qulu, 2024)
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Claim
Evidence
Strength Reasoning Papers

Glucocorticoid resistance is a
key bridge from stress to
inflammation.

Strong

Human mechanistic evidence and
systematic review support impaired
anti-inflammatory signaling.

(  Miller et al., 2002;
Walsh et al., 2021; Alotiby,
2024)

The full stress-to-inflammation
causal timeline is established in
humans.

Weak

Reviews repeatedly state the transition
phase and causal sequence remain
incompletely understood.

(Rohleder, 2019; Seizer et
al., 2025;  Wirtz & Von
Känel, 2017)

FIGURE 7  Key claims and supporting evidence in corpus

5. Conclusion

Across this corpus, chronic low-grade psychological stress is convincingly linked to systemic inflammation, but the cortisol
pathway is better described as chronic HPA-axis dysregulation than as simple sustained hypercortisolemia. Early or context-
specific cortisol elevation occurs, yet prolonged stress often progresses toward flatter rhythms, reduced morning cortisol,
blunted reactivity, or hypocortisolism while inflammation remains elevated (Miller et al., 2007; James et al., 2023;  Hakamata et
al., 2022).

Research Gaps

The main gap is temporal resolution: the field knows a great deal about acute stress and a fair amount about chronic
inflammation, but much less about how repeated stress episodes transition into durable endocrine-immune dysregulation
(Rohleder, 2019; Seizer et al., 2025).

Topic/Outcome
Cortisol
timing

Longitudinal human
data

Mechanistic immune
assays

Clinical
generalization

Caregiving stress 4 4 3 4

Childhood adversity 6 7 2 8

Workplace stress 4 3 1 6

Inflammatory disease
flares

3 3 4 5

Open Research Questions

Better longitudinal and repeated-measures designs could clarify when stress produces hypercortisolism, when it produces
blunting, and which route most strongly predicts later inflammation.

Question Why

When does chronic psychological stress shift from
elevated cortisol output to blunted HPA-axis activity?

This would resolve a central contradiction in the literature and
improve interpretation of cortisol as a biomarker.

Which inflammatory markers best track stress-related
disease risk across different populations?

CRP, IL-6, TNF-α, and stimulated immune assays do not behave
identically across age groups and stressor types.
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Question Why

Can restoring glucocorticoid sensitivity reduce stress-
related low-grade inflammation?

Mechanistic evidence points to receptor resistance as a key
bottleneck, but interventional proof in humans remains limited.

Chronic psychological stress does appear to lead to systemic inflammation, but it does so through prolonged cortisol
dysregulation and impaired glucocorticoid signaling more than through uniformly elevated cortisol alone.

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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