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Optimal health & wellness 
at all stages of life

Decelerate 
decline in 
elderly to 

minimize ill 
health

Improve 
learning 

outcomes from 
young and 

throughout life

Enhance physical 
health and 

mental well-
being

VISION  
Maximising human potential for 
health & productivity

MISSION  
We seek to optimise
developmental conditions from 
the early phases of life to 
maximise human potential 
during adulthood in the 
changing environment
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Horton et al. 2016

The Problem

Average number of days 
in 2050-2069 exceeding 
mean maximum WBGT

for 1985-2004 
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Heat Stress + Clothing + Exercise  Heat Strain

Heat Stress and Heat Strain 
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Old “Drug”, New Tricks? 
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Exercise capacity is limited in the heat

Exercise time to exhaustion during cycling at 70% peak pulmonary oxygen uptake in 40°C (HT), 20°C (NT), and 
3°C (CT). Figure taken from Parkin et al., 1999.
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Environmental Heat on Number of Finishers

Lee et al. (unpublished)
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Environmental Heat on Endurance Performance

Lee et al. (unpublished)

-	For	males,	an	additional	3.1	min	for	every	1°C	increase	in	temperature	
-	For	females,	an	additional	8	min	for	every	1°C	increase	in	temperature	
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The Problem

Manage 
heat stress

Protection 
against 

heat injury

Accident 
prevention

Sustained 
productivity
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Indirect negative consequences of heat stress
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The Problem

Cross-sectoral &
Multi-domain

Heat Stress 
Management

Heat Injuries

Productivity

Ageing 
Workforce

Pregnancy 
& Fertility

Personal 
& Familial 
well-being



© Copyright National University of Singapore. All Rights Reserved. 

T
he

rm
al

 S
tr

ai
n

Work Tolerance

Max. limit

Start state

Expanding heat capacity

Lengthening work tolerance

Reduction

Attenuation

Extension

Alhadad et al. (2019); Front. Physiol.

Solutions (Physiological)
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Alhadad et al. (2019); Front. Physiol.

AEROBIC FITNESS 
CONDITIONING

HEAT 
ACCLIMATIZATION

PRE-ACTIVITY 
COOLING

WORK REST 
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Perspectives…
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Control & Monitor

Sensors

Predictive 
analytics

Predictive Analytics

Physiological 
inputs

Sensor Data Extraction

HHI

HHI: 7

Climatic 
data

Heat Health Index (Climatic AND Physiology)
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Health and Cost Effectiveness of a Heat Management 
Policy on Exertional Workers
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Quantification of the societal impact of heat health
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2020 on course to be hottest 
year since records began

Global Climate Report 2020, NOAA
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