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of Heat Stress Indices in Outdoor Work
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ABSTRACT

Objectives: The objective of this study was to assess heat stress, compare heat stress indices, and evaluate the
usefulness of wet bulb globe temperature (WBGT) among outdoor workers exposed to heat during the summer
season.

Methods: WBGT, dry temperature, and heat index were measured using WBGT measurers (QUESTemp 32
model and QUESTemp 34 model, QUEST, WI, USA) by industrial hygienists from August 27 to September 16,
2015. Heat stress indices were measured at the workplaces of a shipbuilder in Ulsan and a construction site in
Daegu. The dry temperature observed by the Automated Synoptic Observing System (ASOS) of the Korea
Meteorological Administration was also compared.

Results: Dry temperature measured by WBGT is different from that by ASOS. The temperature obtained from
ASOS was less than 33°C, above which point a heat wave is forecast by the Korea Meteorological Administration.
A heat index above 32.8°C as a moderate risk was not observed during measurement. WBGT was consistently
higher than 22°C, above which the risk of heat-related illness is increased in unacclimated workers involved in
work with a high metabolic rate. WBGT was sometimes higher than 28°C, above which the risk of heat-related
illness is increased in acclimated workers involved in work with a moderate metabolic rate in September.

Conclusion: According to the measurement of heat stress indices, WBGT was more sensitive than heat index
and temperature. Thus, general measures to prevent heat-related diseases should be implemented in workplaces
during the summer season according to WBGT.

*Corresponding author: Department of Occupational Health, Catholic University of Daegu, Daegu, Korea. Tel: +82-
10-2225-9908, E-mail: jsunpark@chol.com
Received: 21 December 2015, Revised: 9 March 2016, Accepted: 10 March 2016
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Fig. 1. Heat stress indices in a shipbuilding yard in Ulsan: dry temperatures, WBGT and heat index in a selected workplace
(a) and different workplaces (b-d) during late summer. Heat indices in some workplaces (d) was not measured.
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Fig. 2. Heat stress indices in a construction site in Daegu: dry temperatures and WBGT in three workplaces (a-c).
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Table 1. Difference between dry temperatures measured
at ASOS and workplaces in Ulsan and Daegu

o t Region
Statistics (°C) p peey
Ulsan Daegu
Mean 0.52 2.55
Standard deviation +1.61 +1.49
Maximum 4.7 7.3
Minimum -4.9 04

"Difference means the temperature at a workplace minus the
one at ASOS. "P < 0.05, ™" P < 0.001: differences between
dry temperatures measured at ASOS and workplaces shows
statistical ~ significance. ASOS; Automated Synoptic
Observing System

Table 2= AN 43 71L&, 71443 71L&, €4
T, WBGTAIFY 3¢ HdXe] &2 9 7 A%

B 7ES P 4FE AGER HolEt g4t
L il 7173 71 B WBGT A+2%7 &
ATl R 7]l 33°CE P 22 (I2UTK(Table 2).
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Table 2. Profile of daily maximum values of heat stress indices in Ulsan and Daegu

Daily max. dry temperature (°C) Daily max. Daily max.
Statistics Heat index (°C) WBGT (°C)
ASOS (n=5/6) Workplace (n=20/17) (n=15/-) (0=20/17)
Mean 28.3/26.0 29.5/29.4 30.1/- 28.9/27.3
Standard deviation 1.59/2.25 1.40/2.12 1.18/- 0.95/1.69
Maximum 30.2/28.8 32.8/32.9 32.0/- 30.6/29.9
Minimum 29.0/23.1 26.8/25.6 28.0/- 27.1/24.1
No. of days exceeding each standard value® 0/0 0/0 0/- 5/3

"Number of days exceeding each standard value (dry temperature: 33°C, heat index: 32.8°C, WBGT: 28°C). Numbers are data
for Ulsan/Daegu. ASOS; Automated Synoptic Observing System, WBGT; wet bulb globe temperature
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