


























Environmental Risk Factor Potential Impact on Worker

Ambient temperature higher than body 
temperature will cause the worker’s body to 
gain heat from the surroundings. Ambient 
temperature depends on work location e.g. 
working directly under the sun or near an 
engine or hot equipment, will expose workers 
to a hot work environment.

High humidity in the work environment will 
lower a worker’s ability to sweat. Loss of heat 
through evaporative cooling becomes more 
difficult and the body may quickly overheat.

A high level of ventilation would translate 
to higher convective currents (wind) in the 
atmosphere and an enhanced ability for 
the environment to draw heat away from a 
worker’s body.

The body may gain heat directly from a radiant 
heat source e.g. the sun, or a hot engine, if the 
body is cooler than the radiant heat source. 
A worker may also gain heat from a conductive 
heat source if in direct contact with a hot 
surface e.g. sitting on the hot ground or 
chair that has been out in the sun during a 
rest break.



Nature of Work Potential Impact on Worker

Work involving strenuous physical activity will 
increase the metabolic demand of the worker 
causing his/her body to heat up. Employees 
performing strenuous work in a hot environment 
will need more frequent rest breaks than others 
performing less strenuous tasks in the same 
environment.

Clothing, including Personal Protective Equipment 
(PPE), may lower a worker’s ability to lose the 
metabolic heat generated during the work 
activity. PPE can range from hard hats, gloves or 
boots to a fully-encapsulating chemical-protective 
suit and a self-contained breathing apparatus. 
Wearing impermeable PPE, which covers the body 
or face, limits air movement and the cooling effect 
of sweating. This will reduce heat loss from the 
body to the environment and an increased heat 
load on the body. Note that weight of a worker’s 
clothing (and the weight of the equipment being 
carried) can also result in an increase in the 
worker’s metabolic workload.



Heat Stress Level WBGT

<31°C

31°C to 31.9°C

≥32°C







 
An example of a heat acclimatisation programme is shown in Figure 4, which shows the number 
of hours a worker is exposed to heat each day during the acclimatisation period. 

In Figure 4, the worker is given two hours of heat exposure on his/her first two days at work. 
The worker may be assigned light tasks in a cool or shaded environment for the rest of the day. 
If the worker is working outdoors, he should avoid working under direct sun during the hottest 
part of the day (typically between 11am to 3pm) during the first two days of work. The amount 
of heat exposure is then gradually increased by an hour each day from Day 3 onwards. 

After a successful acclimatisation for one week, the worker may now begin his/her second 
week at work with four hours of heat exposure on Day 6. The amount of heat exposure is then 
gradually increased by an hour each day from Day 7 onwards until the maximum desired daily 
hours of heat exposure is reached. 

Day 1 Day 2 Day 3 Day 4 Day 5 Sat Sun Day 6 Day 7 Day 8 Day 9 Day 10

6 6 5 4 3 4 3 2 1 0

2 2 3 4 5 4 5 6 7 8







Colour Level of Hydration

Good hydration

Good hydration/mild dehydration

Mild/moderate dehydration

Moderate/severe dehydration

Severe dehydration













Alert [A]

Yes No



Table 8:  First-aid treatment for heat injuries using the 7R approach.
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The below checklist may be used for both indoor and outdoor hot working environments:

Preventing Heat Stress

 Preventive Measures

Risk Assessment

Does your RA cover work in a hot environment?

Has an evaluation of the potential for heat injury been carried
out based on a suitable heat stress index?

Have all the heat sources e.g. hot machines, equipment, pipes,
in the work area been identified?

Fitness to Work

Have all workers passed their pre-employment medical 
examination?

Are supervisors checking for workers who are feeling unwell 
prior to starting work?

Have workers, who have been ill, been certified by a doctor to be 
fit to return to work?

Heat Acclimatisation

Are new workers acclimatised to work in a hot environment?

Are workers returning from prolonged leave, prolonged illness or 
returning from a colder climate, reacclimatised to work in a hot 
environment?

Worker Clothing

Are workers wearing loose-fitting and light-coloured clothing?

Work Scheduling

Is heavy physical work or work under direct sun scheduled to the 
cooler parts of the day?

Is there work rotation for workers exposed to hot working 
conditions?

Are workers allowed to take additional rest breaks in very hot 
weather or after carrying out heavy physical work?

Adequate Water Intake

Do workers have ready access to cool drinking water?

Have the workers been advised to stay hydrated throughout 
the day?

Rest Area

Is there a cool or shaded area where workers can rest?



 Preventive Measures

 Use of Mechanical Aids
Are mechanical aids e.g. lifting equipment and power tools
used to reduce the worker’s physical workload?

Workplace Ventilation

Is there adequate ventilation (natural or mechanical) in the 
work area?

Insulation/Shielding of Heat Sources

Are hot machines, equipment and pipes insulated and/or 
shielded to minimise heat transfer to the work environment?

Worker Awareness

Have the workers been advised to report to their supervisor and/ 
or see a medical doctor if they are feeling unwell?

Are the workers aware of the heat injury preventive measures 
they can take before starting work?

Are WSH officers, supervisors, workers and appointed first-aiders 
able to identify the signs and symptoms of heat injury?

Are emergency procedures established, emergency supplies 
available and workers trained to render immediate on-site 
assistance?





Supporting Organisation Contributor

National University of Singapore A/Prof Jason Lee (Chairman)

Singapore Armed Forces
COL (DR) Edward Lo Hong Yee

LTC (DR) Alexander Gorny

Ministry of Home Affairs
COL (DR) Ng Yih Yng 

Dr Joshua Wong

National Environment Agency Mr Cheong Wee Kiong

Singapore Contractors Association Limited Mr Don Wilson Paua Boon Leng

Singapore Manufacturing Federation Ms Foo May Ling

Ministry of Manpower
Dr Kenneth Choy

Dr Lucy Leong

Workplace Safety and Health Council Mr Edison J Loh






























