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B E A T T H E H E A T
1. How do heat and humidity influence performance?

2. How can athletes prepare for competitions in the heat?

Ida Siobhan Svendsen, Ph.D



31st July 2019
• 1 year before rowing finals

• 34˚C og 77% humidity

• Heat index: 50˚C



Szubski C: Sweltering Heat at the 2020 Olympics in Tokyo. Sportify Cities Report. 2016



Performance decrement (speed/power at threshold) in «Tokyo climate» in Norwegian Olympic athletes
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• The body prioritizes skin blood flow for cooling → reduced blood flow to 

working muscles → reduced oxygen delivery → increased heart rate and 

blood lactate

• Increased sweating = increased risk of dehydration and cramps

• Increased body temperature impairs enzyme function – cellular processes

are slowed down – reduced muscle function

• Negative effect on cognitive processes – reduced co-ordintaion and 

impaired decision making

Why is performance impaired in the heat?



INCREASED CARDIOVASCULAR 
STRESS:
↑ Skin blood flow
↓ Plasma volume
↓ Stroke volume
↑ Heart rate
↓ Arterial pressure

↓PERFORMANCE

IMPAIRED MUSCLE FUNCTION:
↓ Oxygen delivery
↑ Anaerobic metabolism
↑Increased utilization of
carbohydrate/glycogen
↑ Lactate and H+
↑ Feedback from thermo receptors

VENTILATORY CHANGES:
↑ Hyper-ventilation
↓ CO2 in the blood
↓ Brain blood flow

↑Core temp.

↑Skin temp.
MENTAL CHALLENGES:
↑ Discomfort
↓ Technical/tactical ability
↓ Motivation

CHANGES IN BRAIN/NERVOUS SYSTEM:
↑ Central fatigue
↓ Nerve transmitters (Dopamine)
↓ Co-ordination(?)



Core temperature changes in triathlon during 
Olympic test event in Tokyo

• Core temperature at finish = 

40-41°C

• 40+min with core temp at or 

above 40°C

→ «Acquired Thermal

Tolerance»

• Significant risk of heat illness

if not acclimatized!
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Heat acclimation is the most 

effective strategy for optimising

performance in the heat

10-14 days of heat acclimation can

reverse much of the performance

decrement in the heat
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World Champs 2017 
(Sarasota) 

Compare the efficacy of hot 

water immersion vs. heat

training:

Group 1 hot water immersion:

20-40min i 40°C

Group 2 heat training:

45min low-intensity cycling in 

33-35°C
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World Champs 2018 
(Plovdin) 
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• Dehydration

• Medications that influence heat tolerance / temperature regulation: 

- Vasopressors

- Beta-blockers

- Diuretics

- Anti-depressants / anti-psychotics

- ADHD medications

- Stimulants

• Infections & sunburn – change the body’s temperature «set-point»

Factors that increase the risk of heat stroke :



The body’s most important effectors for 

temperature regulation are controlled by the

central nervous system. 

Spinal cord injury: 

▪ Reduced capacity to regulate body 

temperature

▪ Impaired thermal perception

▪ Lower stroke volume– greater decrease

in performance in the heat?

Reduced heat tolerance in 

athletes with SCI 



Can you combine heat acclimation

and altitude training?



How do we prepare our athletes for 
the Tokyo climate?

• Heat acclimation

• Test the efficacy and feasibility of

different cooling stretegies

• Measure sweat rates and tailor

hydration plans 

• Test different warm-up strategies

• Practice mental strategies to 

maintain focus and preserve 

technical and tactical abilities



• High ambient temperature and humidity has a significant
negative impact on endurance performance

• Large individual differences in heat tolerance (genetics, 
training status, medical conditions, etc.)

• Heat acclimatization is the most effective way to optimize
performance and reduce rsik of heat-related illness



• Training sessions in the heat provide the best stimulus for 
acclimation

• Complete heat acclimation is typically achieved after 10-14 days, 
but ~75% of physiological adaptations occur within 4-6 days

• Most physiological adaptations are maintained for at least 1 week

• Some adaptations to heat training may also be beneficial for 
performance in temperate conditions. 


