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Prevention of Heat-related Illnesses at Workplace

Seichi Horie
Department of Health Policy and Management, Institute of Industrial Ecological Sciences,
University of Occupational and Environmental Health, Japan

Heat-related illness is a term used to describe various symptoms arising from both dehydration and heat
accumulation. These symptoms include heat collapse, heat cramps, heat exhaustion, and heat stroke; their se-
verity is classified according to three stages. The number of cases of heat-related illness increases markedly in
a hot and humid ambient environment. The average work-related mortality reached 22 cases during 2006—
2015. Most cases are reported in the construction industry, and about half occur within 3 days of beginning
work in a hot environment. The urban heat island effect and an aging working population may further increase
the incidence of heat-related illness in populated cities in Japan. Equilibrium of human body temperature is
maintained by vasodilation at the skin surface and sweating. The sweating rate increases after acclimatization
to heat. Sodium is reabsorbed by sweat ducts, with a lower sodium concentration in sweat than in serum; how-
ever, this increases as the sweating rate increases. Additional acclimatization accelerates the reabsorption and
further reduces the sodium concentration of sweat. Ample intake of plain water results in spontaneous dehy-
dration through urination to balance serum osmotic pressure; intake of beverages containing sodium may pre-
vent this. Risks of heat-related illness at work include a hot and humid environment, high levels of physical ex-
ertion, continuous work with infrequent breaks, and wearing work apparel that interferes with sweat evapora-
tion. Additional risks are present for individuals with older age, obesity, high blood pressure, and diabetes,
among others. Guidelines for preventing heat-related illnesses compiled by many academic bodies have
adopted use of the wet-bulb globe temperature (WBGT) to evaluate working environments. These guidelines
recommend not exceeding 1 hour of continuous work that requires whole body movement in environments
with WBGT of 28°C or more. In extremely hot working environments, Japanese labor law prohibits more than
2 hours of overtime work and requires measurement of workplace environmental conditions semimonthly, in-
stallation of air conditioners, adequate maintenance of ventilation systems, providing workers with salt tablets
and drinking water, and performance of health examinations every 6 months for workers engaged in specific
types of work. Promoting measures applicable in the actual workplace is recommended; these are listed in the
governmental notice for preventing heat-related illness issued by the Japan Labour Standards Bureau. Such
measures include environmental controls (reduction of WBGT, properly equipping rest area facilities), work
controls (shortening working hours, encouraging worker acclimatization, ensuring proper intake of water and
sodium by workers, improving work apparel, conducting walk-through surveys during working hours), health
controls (accommodating individual work based on health examination results; encouraging lifestyle improve-
ment; monitoring body weight, heart rate, and body temperature to indicate when to stop working; conducting
health checkups before beginning work), health education, and emergency response (emergency rehydration,
evaporative cooling techniques).

(JJOMT, 64: 301—307, 2016)
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