


Yes, chronic occupational stress is associated with HPA-axis dysregulation and often
altered diurnal cortisol rhythms.

1. Introduction

Chronic occupational stress appears to lead to HPA-axis dysregulation and altered diurnal cortisol rhythms, but the pattern is
not uniform across workers or stress contexts. Across occupational cohorts, higher work stress has been linked to flatter
diurnal cortisol slopes, higher bedtime cortisol, altered cortisol awakening response, and evidence of impaired negative
feedback sensitivity (Allison et al., 2019; Liao et al., 2013; Bellingrath et al., 2008). Broader mechanistic and meta-analytic
work supports the same direction: chronic stress can impair feedback regulation, flatten daily cortisol decline, and shift HPA
output toward either hypercortisolism early or hypocortisolism after prolonged exposure (Joseph & Golden, 2016; Miller et al.,
2007; Nunez et al., 2025).

The strongest occupational evidence comes from police, physicians, teachers, healthcare workers, and shift-working staff,
where circadian disruption and insufficient recovery likely compound psychosocial load. Police officers with higher stress
ratings showed blunted diurnal decline and higher bedtime cortisol (Allison et al., 2019). Night-shift and chronotype studies in
healthcare workers found blunted or delayed awakening responses and flatter slopes, especially under circadian misalignment
(Andreadi et al., 2025; Fusz et al., 2025). Still, burnout-specific resting cortisol findings remain heterogeneous, and some
studies detect dysregulation mainly in challenge tests rather than basal day profiles (Jonsdottir & Dahlman, 2019).

Does chronic occupational stress and the suppression of physiological recovery lead to HPA-axis dysregulation and
altered diurnal cortisol rhythms?
Requires at least 5 papers that directly answer your question. Try adjusting your query to find more papers.

FIGURE 1  Consensus on occupational stress and cortisol dysregulation

The literature supports a yes, with nuance interpretation. The most reproducible signal is altered diurnal slope and recovery-
related dysregulation, while the exact form of cortisol abnormality varies by chronicity, age, shift schedule, burnout definition,
and measurement method (Miller et al., 2007; Herman et al., 2016; Abelson et al., 2023).

2. Methods

The search ran across more than 170 million research papers indexed in Consensus, including Semantic Scholar, PubMed, and
related sources. It identified 9,834 initial papers for the focal query, expanded through six targeted search groups covering
foundational mechanisms, occupational stress, alternate terminology, critique studies, adjacent populations, and
methodological diversity. After machine-assisted relevance screening of 240 papers, 138 were judged eligible, and the top 50
most relevant papers were included for synthesis.

Search Strategy

8.8M

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  Search and screening flow for included papers
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The strategy combined direct occupational-stress searches with adjacent evidence from shift work, caregiving, sleep
disturbance, and HPA methodology.

3. Results

3.1 Key Papers

Several papers anchor this literature because they establish the mechanism, the occupational signal, and the main limitation.
Miller et al. explain why chronic stress findings vary over time and show that uncontrollable chronic stressors tend to produce
a high, flat cortisol profile (Miller et al., 2007). Allison et al. and Liao et al. provide direct occupational cohort evidence linking
work stress to altered diurnal cortisol slopes (Allison et al., 2019; Liao et al., 2013). Adam et al. then place flattened slopes in a
broader health context by meta-analysis (Adam et al., 2017).

Paper Summary

(Jonsdottir & Dahlman, 2019) High, flat cortisol under chronic uncontrollable stress (Miller et al., 2007)

(Miller et al., 2007) Police stress linked to blunted daily decline (Allison et al., 2019)

(Heckenberg et al., 2018) Flatter slopes track poorer health outcomes (Adam et al., 2017)

FIGURE 3  Foundational papers in occupational cortisol literature

3.2 Occupational Findings

Direct occupational studies mostly point in the same direction, but effect sizes are modest. In police officers, overall stress,
physical danger stress, and lack of support were associated with higher diurnal cortisol output, altered slope, and higher
bedtime cortisol, while awakening measures were not significant (Allison et al., 2019). In Whitehall II, lower reward and higher
effort-reward imbalance were linked to a flatter daily cortisol slope in more than 2,100 workers, although associations were
described as modest (Liao et al., 2013).

Teacher studies complicate the picture. One study found no association between burnout or ERI and basal cortisol day
profiles, but did find stronger cortisol suppression after dexamethasone in higher-burnout teachers, suggesting altered
feedback rather than altered resting secretion (Bellingrath et al., 2008). A newer teacher cohort similarly found cortisol less
informative cross-sectionally than autonomic markers, with SNS-HPA asymmetry predicting later strain (Schneider et al.,
2025).

3.3 Shift Work and Recovery

Dimension
Day Work / Better
Alignment Shift Work / Misalignment Citations

Cortisol awakening
response

More typical peak Blunted or delayed (Andreadi et al., 2025; Fusz et al.,
2025)

Diurnal slope Steeper decline Often flatter decline (Andreadi et al., 2025; Fusz et al.,
2025)

Evening cortisol Lower Often elevated (Andreadi et al., 2025; Camici et
al., 2026)
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Dimension
Day Work / Better
Alignment Shift Work / Misalignment Citations

Total daily output Baseline Can increase with shift
exposure

(Li et al., 2018)

Sleep and recovery More restorative Insomnia and recovery
strain

(Fusz et al., 2025; Zhao et al.,
2024)

Shift work appears to be a major pathway by which occupational stress suppresses recovery and alters HPA rhythmicity.
Junior physicians exposed to shift work had higher waking cortisol and larger daily AUC one year later, although in that young
cohort the slope became steeper rather than flatter (Li et al., 2018). Security guards on night shifts also showed significant
cortisol alterations and increases before and after night work (Cannizzaro et al., 2020).

3.4 Mechanisms and Heterogeneity

Mechanistically, chronic stress can disrupt negative feedback, receptor sensitivity, and the normal pulsatile-circadian pattern
of cortisol secretion (Nunez et al., 2025; Lightman et al., 2020). Reviews describe a progression from early hypercortisolism to
later hypocortisolism or blunted reactivity under prolonged load, which helps explain why occupational studies do not all
point to the same cortisol phenotype (Nunez et al., 2025; Miller et al., 2007).

Methodology also matters. Diurnal curves partially capture HPA biology, especially diurnal decline and feedback sensitivity,
but morning measures and CAR can be noisy and not always map cleanly onto regulatory mechanisms (Abelson et al., 2023).
Meta-analysis further suggests that diurnal cortisol parameters only weakly predict acute laboratory stress reactivity or
recovery, so “suppressed recovery” in everyday occupational life cannot be inferred from a single lab paradigm (Wesarg-
Menzel et al., 2024).

Results Timeline

FIGURE 4  Timeline of stress and cortisol papers, larger markers indicate more citations
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Type Name Papers

Author S. Lightman [91c7d9d2c90f56a982d41c3aecfaee27]
[84df06b3a4c6541c81576bb0c0eec3c6]

Author N. Knezevic [c9e7d53f67f5537aa31bb65e90d74d96]
[6f5a0ed219ef5acc8f9f00c968789c00]

Journal Psychoneuroendocrinology [c3ceff98d3a0513da7ccd4495195c0b6]
[592bf66b3dc35e4cb11a6575b75e9ca6]
[2eb0032ec7c1501dbc867a1582c4f534]
[0d10907738145139af040d4b84189447]

Journal International Journal of
Molecular Sciences

[616a6778deeb54149211096a3f5cf32f][3074254af7985ece996ef1ea96d50474]
[6f5a0ed219ef5acc8f9f00c968789c00]
[7451302fb8205a87b0aac356821a83ec]

Journal Frontiers in Endocrinology [e6bc6be97ed15464ab4d7a84b136810d]
[26b72468543c59038fe941c2197ac2db]
[1b0be0d30bc45f48b43c8a55fb10cb2b]

FIGURE 5  Authors and journals appearing most often

4. Discussion

The overall evidence supports an association between chronic occupational stress, impaired recovery, and HPA-axis
dysregulation, but not a single universal cortisol signature. Occupational cohort studies repeatedly detect altered diurnal
slope, bedtime cortisol, or awakening dynamics, especially in police, shift workers, and healthcare professionals (Allison et
al., 2019; Fusz et al., 2025; Li et al., 2018). The broader mechanistic literature strengthens plausibility by showing that chronic
stress impairs feedback inhibition, alters receptor sensitivity, and can shift cortisol rhythms over time (Lei et al., 2025; Nunez et
al., 2025; Herman et al., 2016).

The main weakness is heterogeneity. Burnout studies often fail to find consistent basal cortisol abnormalities, and several
reviews argue that resting cortisol is a poor universal biomarker of chronic stress because cortisol is highly circadian, pulsatile,
and context-sensitive (Jonsdottir & Dahlman, 2019). Some cohorts show flatter slopes, others higher morning cortisol or
steeper slopes in younger workers, and some only show altered dexamethasone suppression (Liao et al., 2013; Li et al., 2018;
Bellingrath et al., 2008).

Suppression of physiological recovery is likely an important mediator rather than a separately isolated exposure in most of this
literature. Sleep disturbance, circadian misalignment, and insomnia are repeatedly linked to altered HPA function in
occupational settings (Fusz et al., 2025; Alotiby, 2024; Zhao et al., 2024). Intervention evidence is still limited, but workplace
mindfulness programs lowered daytime cortisol slopes and total cortisol production, suggesting at least partial reversibility of
stress-related dysregulation (Heckenberg et al., 2018).

Claim
Evidence
Strength Reasoning Papers

Chronic occupational stress is
associated with altered diurnal
cortisol regulation.

Strong

Multiple occupational cohorts report
slope or bedtime changes, though
effect sizes are modest.

(Allison et al., 2019; Liao et
al., 2013; Allen et al., 2022)

Shift work and circadian
misalignment commonly disrupt

Longitudinal and cross-sectional
worker studies plus reviews

(Andreadi et al., 2025; Li
et al., 2018; Cannizzaro et
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Claim
Evidence
Strength Reasoning Papers

cortisol rhythms. Strong converge on altered CAR, slope, or
output.

al., 2020)

Chronic stress impairs HPA
feedback and can produce
hyper- then hypo-cortisol states.

Moderate

Mechanistic reviews are consistent,
but direct occupational longitudinal
confirmation remains limited.

(Joseph & Golden, 2016;
Nunez et al., 2025;
Almeida et al., 2021)

Burnout has a clear, uniform
basal cortisol biomarker.

Weak

Reviews and primary studies
repeatedly describe conflicting or
null basal cortisol findings.

(Jonsdottir & Dahlman,
2019; Bakusic et al., 2021)

Recovery-focused interventions
can normalize HPA-related
physiology.

Moderate

Early intervention syntheses are
promising, but direct HPA
restoration trials remain limited.

(Heckenberg et al., 2018;
Nunez et al., 2025)

FIGURE 6  Key claims and evidence across included papers

5. Conclusion

The literature overall supports that chronic occupational stress and suppressed physiological recovery are linked to HPA-axis
dysregulation and altered diurnal cortisol rhythms. The most consistent alterations are flatter daily decline, abnormal bedtime
cortisol, and blunted or shifted awakening responses, especially when work stress co-occurs with shift work, insomnia, or
circadian misalignment (Ungurianu & Marina, 2025; Fusz et al., 2025; Camici et al., 2026). But the field does not support a
single cortisol pattern for all stressed workers, and burnout-specific basal cortisol findings remain mixed (Jonsdottir &
Dahlman, 2019).

Research Gaps

The main gaps are longitudinal causality, direct measurement of recovery suppression, and standardization of cortisol
phenotypes across occupational groups.

Topic/Outcome
Recovery
Measurement

Longitudinal
Data

Shift/Circadian
Context

Challenge
Tests

Police and first responders 1 3 2 GAP

Burnout and exhaustion 1 2 2 4

Shift-working healthcare staff 2 4 10 1

Intervention and recovery
restoration

3 2 2 1

Open Research Questions

Future work should test whether recovery impairment is the causal bridge between job stress and HPA dysregulation, and
which cortisol features are most biologically meaningful.
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Question Why

Does impaired sleep-mediated recovery causally drive
flatter diurnal cortisol slopes in chronically stressed
workers?

Sleep and circadian disruption recur across occupations, but
direct causal tests with repeated cortisol sampling remain
scarce.

Which occupational stress phenotypes predict
hypercortisolism versus hypocortisolism over time?

Reviews suggest stage-dependent transitions, but few
longitudinal studies map the trajectory within the same
workers.

Do recovery-focused workplace interventions restore
feedback sensitivity as well as diurnal cortisol rhythms?

Intervention studies suggest cortisol improvement, yet
dexamethasone or challenge-based recovery endpoints are
rarely included.

Chronic occupational stress does appear to lead to HPA-axis dysregulation and altered diurnal cortisol rhythms, but the effect
is realer than it is uniform; for personal health decisions, a licensed clinician should interpret stress, sleep, and endocrine
symptoms in context.

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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