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Yes, HIIT reduces psychological stress markers more reliably than it lowers cortisol, which
shows mixed responses.

1. Introduction

High-intensity interval training (HIIT) does appear to reduce psychological stress-related outcomes, but its effects on circulating
cortisol and other physiological stress markers are inconsistent and population-dependent. The strongest synthesis in this corpus
found a moderate reduction in perceived stress versus non-exercise controls, with moderate-to-high certainty evidence, but no
clear advantage over other exercise modalities (Martland et al., 2021). Direct biomarker studies are mixed: some randomized trials
report lower cortisol after weeks of HIIT in women with PCOS, obese or metabolically ill participants, and adolescents, while
others find no biomarker change or even higher cortisol after HIIT despite better mental health (# Mohammadi et al., 2023; ®
Bagnato et al., 2024; ® Li & Zhou, 2025).

The main reason for this apparent contradiction is that HIIT is itself a potent physiological stressor. Acute high-intensity exercise
commonly raises cortisol once intensity exceeds roughly 60% VO2max, and this rise is larger at higher intensities (Hill et al., 2008;
® Peake et al., 2014). Over time, repeated HIIT can either lower resting cortisol, blunt cortisol responses to later stressors, leave
biomarkers unchanged, or maintain modestly elevated cortisol while improving perceived stress or mood (® Caplin et al., 2021;

® Javelle et al., 2024; ® Wilczyniska et al., 2024).

Does High-Intensity Interval Training (HIIT) effectively lower circulating cortisol levels and reduce physical
markers of psychological stress?

® Yes 61% - Possibly 13% - @ Mixed 0% - @ No 26%

FIGURE 1 Consensus on HIIT, cortisol, and stress markers

2. Methods

This deep search ran over more than 170 million research papers indexed in Consensus, including Semantic Scholar, PubMed,
and other sources. The workflow identified 17,514 papers in the primary search, expanded through targeted follow-up searches
and citation crawling, screened 240 papers after relevance filtering, judged 133 as eligible, and included the 50 most relevant
controlled human studies in the final synthesis.

Search Strategy

5.2M 2K 50
> >
Retrieved Eligible Included
@, 22 searches Papers meeting relevance and quality criteria, Top papers selected to be included in the final
after deduplication analysis

L 1citation graph use

All papers retrieved from 22 searches and 1

citation graph use.

FIGURE 2 Deep search identification and screening flow

The search combined foundational stress-physiology papers, direct cortisol studies, alternative biomarker studies, null-result
contrasts, modality comparisons, and diverse-population searches.
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3. Results

3.1 Key Papers

Three papers anchor this corpus because they define the clearest findings at different levels: a meta-analysis of mental health
RCTs, a mechanistic experiment on cortisol responses to later psychosocial stress, and a foundational intensity-threshold study
for exercise-induced cortisol release (Martland et al., 2021; ® Caplin et al., 2021; Hill et al., 2008). Together, they explain why HIIT
can improve stress-related outcomes while still showing variable cortisol effects across studies.

Paper Summary

(® Muradyan et al., 2022) Moderate perceived stress reduction vs non-active controls (Martland et al., 2021)

(@ Caplin etal., 2021) Vigorous exercise blunted later salivary cortisol stress responses (® Caplin et al., 2021)
(® Huetal., 2025) Cortisol rises above an intensity threshold near 60% VO2max (Hill et al., 2008)

FIGURE 3 Key anchor papers in the HIIT corpus

3.2 Psychological Stress Outcomes

HIIT reduced perceived stress versus non-active controls in meta-analysis, with larger benefits when performed at least twice
weekly and in healthy populations (Martland et al., 2021). Individual RCTs broadly support this pattern: stress scores fell during
COVID confinement in healthy adults, in sedentary young women, in students under lockdown, and in women with PCOS (
Borrega-Mouquinho et al., 2021; ® Zhang et al., 2021; ® Philippot et al., 2022).

Comparisons with active exercise controls are less decisive. HIIT did not outperform continuous aerobic exercise for perceived
stress in the meta-analysis, and some head-to-head trials found similar stress improvements in HIIT and moderate-intensity
training (Martland et al., 2021; ® Borrega-Mougquinho et al., 2021; ® Patten et al., 2023).

3.3 Cortisol and Related Biomarkers

Dimension HIIT Tends to Lower HIIT Shows No Clear Change HIIT Tends to Raise
Resting or PCOS, MASLD, some obese older women, some mixed-exercise pregnancy, healthy older
chronic cortisol groups ( ® Mohammadi et al., cohorts (® Friedenreich et al., 2019; ® adults (® Wilczynska et al.,
2023; ® Bagnato et al., 2024) Silva et al., 2025) 2024; Blackmore et al.,
2024)
Acute post- uncommon finding (Hill et al., varies by timing and protocol (Budde et common after vigorous HIIT
exercise 2008) al., 2015) (® Peake etal., 2014; ®
cortisol Bonato et al., 2017)
Other physical HRV and inflammation some RCTs show no overload periods can
stress markers sometimes improve ( @ Toohey psychoneuroendocrine change (® elevate stress markers
et al., 2020; ® Rhibi et al., Javelle et al., 2024) (Stoggl et al., 2022)
2021)

FIGURE 4 Directions of biomarker responses across HIIT studies

Resting cortisol decreased after 8 weeks of HIIT in women with PCOS and after 16 weeks of HIIT plus diet in MASLD, with the
latter reporting the largest reduction in the HIIT arm (® Mohammadi et al., 2023; ® Bagnato et al., 2024). HIIT also lowered
cortisol and inflammatory markers such as IL-6 and TNF-a in young men after training, suggesting adaptation of endocrine and
inflammatory stress responses (® Rhibi et al., 2021).
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But several trials point the other way. In pregnancy, 8 weeks of HIIT increased hair cortisol while mental health improved, and in
healthy aged adults HIIT maintained higher exercise-related cortisol than lower-intensity exercise (® Wilczynska et al., 2024;
Blackmore et al., 2024). A 2025 network meta-analysis concluded that HIIT did not achieve clinically meaningful cortisol
reduction across the tested dose range and tended to increase cortisol overall, especially at higher doses (® Li et al., 2025).

3.4 Stress Reactivity and Autonomic Markers

One mechanistic study suggests HIIT can reduce physiological reactivity to later psychosocial stress even if it acutely raises
cortisol. In healthy men, a single vigorous exercise bout produced higher exercise cortisol but then led to lower total salivary
cortisol, smaller reactivity, and faster recovery during a later Trier Social Stress Test (® Caplin et al., 2021). That supports a cross-
stressor adaptation model rather than a simple “lower cortisol is always better” interpretation (® Caplin et al., 2021).

Longer-term intervention evidence for this mechanism is mixed. An 8-week RCT in emotionally impulsive adults found no HIIT
advantage over stretching for cortisol, HRV, or perceived stress responses to an acute psychosocial stressor (® Javelle et al.,
2024). Other studies report biomarker improvements only in subgroups with abnormal baseline stress physiology, such as breast
cancer survivors with outlying HRV or alpha-amylase profiles (© Toohey et al., 2020).

Results Timeline

. 1 1 3 9
6 19 15 20 g p © ©
18 ” 0 B 17 (5

2010 2012 2014 2016 2018 2020 2022 2024
FIGURE 5 Timeline of HIIT stress-marker studies; larger markers indicate more citations
Top Contributors
Type Name Papers
Author D. Wilczynska [c240d78297525a82afee379995748e6e][c24616456324501096affac4185ef5b3]
Author K. Toohey [45a13393dc815626a16b7cb2611302a8][e2e7e0f01e015f1f900bb5948be0216d]
Author A. Hackney [e2b380df82a055cea449d68ae6c2157d][9175f95703b15507aee511f689ee0d7e]
Journal Frontiers in Psychology [a6aea329641d5dc2978b18284074e4ef][acb223aa3bf05782b91d0880af786998]
Journal Frontiers in Public Health [c240d78297525a82afee379995748e6¢]
Journal Nutrients [a0c4b9bacObb51608115¢30570a836b8][898b0edb6dd951f5917b10db6ef51446)

FIGURE 6 Authors and journals appearing most in the corpus
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# Consensus

4. Discussion

The evidence is strongest for HIIT reducing self-reported or questionnaire-based stress, not for consistently lowering cortisol.
That conclusion rests on a meta-analysis of 58 RCTs with moderate-to-high certainty evidence for perceived stress reductions
versus non-active controls, plus multiple supportive trials across healthy adults, students, adolescents, and women with PCOS
(Martland et al., 2021). However, the absence of superiority over other exercise formats in active-comparator trials means HIIT
looks effective as exercise, not uniquely effective as a stress-lowering modality (Martland et al., 2021; ® Borrega-Mouquinho et
al., 2021).

For cortisol and other physical stress markers, the literature is much more heterogeneous because measurement context matters.
Acute HIIT usually raises cortisol, especially above moderate intensity thresholds and when sampled immediately post-exercise
(Hill et al., 2008; ® Peake et al., 2014; ® Bonato et al., 2017). Chronic training can then produce several different adaptations:
lower resting cortisol in metabolically dysregulated groups, unchanged biomarkers in some general-population studies, or
maintained or increased cortisol in pregnancy and aging cohorts (® Mohammadi et al., 2023; ® Silva et al., 2025; ® Wilczyriska
et al.,, 2024).

A recurring pattern is that cortisol change does not map neatly onto harmful stress. Pregnancy HIIT increased hair cortisol while
mental health improved, and adolescent ADHD exercise reduced self-reported stress while salivary cortisol rose (® Wilczyriska
et al., 2024; ® Dastamooz et al., 2025). That supports the idea that some cortisol increases reflect adaptive training stress or
normalization of a dysregulated HPA axis rather than worsening psychological burden (® Wilczynska et al., 2024; ® Saxton et al.,
2014).

The main weaknesses are small samples, varied HIIT protocols, mixed populations, and inconsistent biomarker timing and
matrices. Studies measure serum, plasma, saliva, or hair cortisol over very different windows, making direct pooling difficult
(Budde et al., 2015; ® Wilczynska et al., 2024; ® Silva et al., 2025).

Evidence
Claim Strength Reasoning Papers
HIIT reduces perceived stress Supported by meta-analysis and (Martland et al., 2021;
versus doing little or no exercise. s several RCTs, but mostly Philippot et al., 2022)
t . .
rong questionnaire outcomes.
HIIT does not consistently lower Multiple RCTs point in opposite (® Mohammadi et al., 2023;
circulating cortisol. directions across populations and ® Wilczynska et al., 2024; ®
Moderate . . .
sampling windows. Li et al., 2025)
Acute vigorous HIIT commonly Strongly replicated mechanistic (® Peake etal., 2014; ®
increases cortisol immediately finding across acute physiology Bonato et al., 2017; Hill et al.,
. St .
after exercise. rong studies. 2008)
HIIT can improve other physical Positive findings exist, but often in (® Rhibi et al., 2021;
stress markers such as HRV or small samples or selected Toohey et al., 2020; ® Li &
Moderate

inflammatory markers.

HIIT is superior to other exercise
modalities for biomarker stress
reduction.

FIGURE 7 Key claims and evidence across included studies

Weak

subgroups.

Comparative evidence is sparse
and often null or inconsistent.
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5. Conclusion

HIIT effectively reduces psychological stress symptoms in many populations, but it does not consistently lower circulating
cortisol or other physiological stress markers. The most defensible interpretation is that HIIT improves stress-related well-being
more reliably than it changes HPA-axis biomarkers, and some cortisol increases likely reflect adaptive exercise stress rather than
harm.

Research Gaps

Biomarker evidence is thinner and less standardized than self-report evidence. The clearest gaps are long-term cortisol
trajectories, direct comparisons with other exercise types, and simultaneous measurement of subjective and physiological stress

outcomes.

RCT Biomarker Active Comparator Long-Term
Topic/Outcome Depth Standardization Data Follow-Up
Perceived stress reduction 10 4 5 3
Resting cortisol 2 4 2
Acute cortisol reactivity 5 3 3 1
HRV and autonomic markers 4 3 3 1
Inflammation and multimarker 4 2 2 1

panels

Open Research Questions

The next studies should test whether cortisol reductions matter clinically, or whether stress resilience is better captured by
reactivity and recovery measures.

Question Why

Does HIIT reduce cortisol reactivity to real-world Acute lab studies suggest stress-buffering, but longer training trials
psychosocial stress better than moderate continuous against active comparators remain inconsistent.

exercise?

Which populations show cortisol decreases versus Obesity, PCOS, pregnancy, aging, and ADHD show divergent
adaptive cortisol increases after HIIT? endocrine responses despite similar psychological benefits.

What biomarker panel best tracks beneficial stress Cortisol alone appears insufficient; combined HRV, alpha-amylase,
adaptation during HIIT? inflammatory, and subjective measures may be more informative.

For the question asked: HIIT appears effective for reducing psychological stress, but evidence that it reliably lowers circulating
cortisol or physical stress biomarkers is mixed rather than conclusive.

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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