Acute blood pressure responses to heat, cold, and combined thermal exposure: a randomised controlled cross-over trial


Background: The effects of passive heat exposure and cold-water immersion on blood pressure and autonomic function are increasingly relevant to cardiovascular prevention and management, yet remain poorly characterised. Clarifying these responses is necessary to inform safe, evidence-based application of thermal therapies.

Methods: We are conducting a within-subject, randomised cross-over trial examining four thermal conditions: (1) heat (15 min sauna, 80–90°C), (2) cold (3 min immersion, 10–12°C), (3) one heat-cold cycle, and (4) three repeated heat–cold cycles. Fourteen adults (18–70 years) spanning a range of resting blood pressures are completing all conditions with ≥48-hour washouts, after  screening and familiarisation. Physiological data collected in each condition are at baseline, during exposure, and for 30 minutes after exposure, and at 24 hours after exposure. Measures include heart rate and its variability, blood pressure, change in plasma volume (estimated from haematocrit), skin and core temperatures, and thermal perception and symptoms. The primary outcome measure is systolic blood pressure.

Results: Data collection will occur in March and April 2026. We will present acute exposure and recovery responses comparing isolated and combined thermal exposures.

Conclusion: This study will provide detailed characterisation of cardiovascular responses to heat, cold, and their combination. Conducted within a kaupapa Māori–aligned, community-embedded research framework, findings will inform culturally responsive and clinically relevant use of thermal therapies in cardiovascular risk management.


