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Abstract

An anonymous self-administered questionnaire survey was conducted among 1,352 enterprises employing
50 or more workers, to evaluate the status of preventive measures against heat disorders. The response rate
was 36.7%. Concerning working environment management, the most enforced item (in terms of percentage)
was “securing a resting place with air conditioners or a cool resting place near the working place with high
temperature and humidity” (80.9%). Regarding work management, the most enforced item was “instructing
workers to drink water and take salty food before, during, and after work regularly with or without subjective
symptoms” (80.6%). Concerning health administration, the most enforced item was “an understanding of work-
ers health conditions at morning assemblies” (82.9%). Concerning occupational health education, the most en-
forced item was “education for workers on preventive measures against heat disorders” (74.0%). The imple-
mentation rates of many measures to prevent heat disorders were significantly higher in enterprises whose
workplaces were mainly outdoor or both indoor and outdoor with high occurrence of heat disorders. In gen-
eral, enforcement rates of preventive measures against heat disorders were significantly higher in the enter-
prises with the occurrence of heat disorders than in those without them. Thus, it is necessary to further im-
prove all of the above-mentioned management to prevent heat disorders at enterprises with 50 or more work-
ers.

(JJOMT, 64: 10—17, 2016)
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Introduction

In Japan, a new notification concerning the prevention against heat disorders in the workplace was given
in June, 2009 by Ministry of Health, Labour and Welfare”. The notification specifies that the Wet Bulb Globe
Temperature (WBGT) must be measured in the workplace and multifaceted preventive measures for heat dis-
orders must be taken” if it exceeds the standard values defined by ISO7243” and ACGIH TLVs which includes
training programs, heat stress hygiene practices, and environmental and medical surveillance™. The contents
of preventive measures described in the notification are also similar to those in the OSHA - NIOSH IN-
FOSHEET: Protecting workers from heat illness’.

However, intense heat continued in the summer of 2010 and death considered to be related to heat disor-
ders occurred frequently in construction industry and manufacturing industry.

We surveyed the implementation status of several items for preventive measures against heat disorders
among construction companies in 1998” and 2001°. As a result, enforcement rates of “securing a resting place
with sunshades near the outdoor workplace” and “installing a thermometer in the workplace” were about 80%
and 50%, respectively. The education rate of preventive measures against heat disorders for workers was only
about 55%. In addition, we surveyed the implementation status of individual preventive measures against heat
disorders among outdoor workers such as workers engaged in excavating ancient objects’, construction work-
ers'”" traffic control workers', postal agency staffs', electricians”, wreckers" and workers engaged in main-
tenance of golf course”. From these surveys, we found that individual preventive measures against heat disor-
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ders among outdoor workers were not necessarily enough. It is considered that these results are attributed to
lack of enough instructions on preventive measures against heat disorders from management directors, health
supervisors, etc. to outdoor workers, and that the lack of enough instructions from directors and supervisors
may be resulted from lack of knowledge about preventive measures against heat disorders among themselves.

Therefore, we carried out the detailed questionnaire survey for health supervisors on the implementation
status of preventive measures against heat disorders based on the new notification” among enterprises with 50
or more workers, to make a basic document to improve instructions to workers in future as well as to publicize
the notification to the enterprises.

Subjects and Methods

An anonymous self-administered questionnaire survey was conducted from July to September 2011
among 1,352 enterprises except those belonging to “wholesale and retail trade,” “finance and insurance,” “infor-
mation and communications,” or “medical, health administration and welfare” in “A” prefecture, where enter-
prises regularly employing 50 or more workers are registered at “A” Occupational Health Promotion Center.
“A” prefecture locates in the central part of Japan. Each subject was explained the contents of the survey by
letter and was allowed to refuse to answer any questions when he or she desired.

The questionnaire consists of the number of workers, type of industry, location of workplace, occupational
safety and health management system such as decision of the basic policy of occupational safety and health
management, appointment of a occupational health physician, health supervisors, etc., occurrences of heat dis-
orders in 2009 and 2010, and items regarding the implementation status of preventive measures against heat
disorders according to the new notification concerning the prevention against heat disorders in the work-
places given in June, 2009 by Ministry of Health, Labour and Welfare".

The questionnaire was distributed and then collected by mail. One health supervisor in each enterprise
was asked to answer the questions, and 39.2% of the subjects (N=530) replied to the questionnaire.

Deaths due to heat disorders occurred frequently among enterprises with outdoor workplaces in Japan".
So, the enforcement rate of preventive measures against heat disorders might be affected by the location of
working places in the enterprises. Thus, enterprises were grouped into three categories on the basis of loca-
tion: mainly outdoor (N=30), mainly indoor (N=347), and both indoor and outdoor (N=99) (no answer, N=54).

In addition, we analyzed the differences in the enforcement rate of preventive measures against heat dis-
orders between enterprises with the occurrence of heat disorders (N=39) and those without them (N=340) (no
answer, N=151).

Relationship between the number of the enforced items of preventive measures against heat disorders
and the proportion of workers without occurrence of heat disorders in the enterprise was also analyzed.

In this survey, to publicize the new notification concerning the prevention against heat disorders in the
workplaces’, a leaflet prepared in accordance with the notification by the “A” Occupational Health Promotion
Center as well as the questionnaire was mailed to each enterprise.

The study was approved by the Ethical Committee for Occupational Health Studies of the Japan Labour
Health and Welfare Organization.

Statistics

The item of no answer was excluded from analysis. The significance of differences among values was
tested using one way analysis of variance (ANOVA) or x* test. When the frequency was low (below 5), Fisher’s
exact test was used. The significance level was set at p<0.05. Statistical analysis was conducted with the SPSS
software, version 11.5 (SPSS, Inc., Chicago, IL).

Results

There was the largest number of workers in mainly indoor enterprises (150.0 £172.6 in mean * SD, 103 in
median), followed by both indoor and outdoor ones (124.2 +=100.0, 88), and mainly outdoor ones (79.9 = 34.8, 74)
(one way ANOVA, p<0.01).

There were no significant differences in any items concerning occupational safety and health manage-
ment system among the three groups of enterprises.

The percentage of enterprises experienced one or more heat disorder cases between 2009 and 2010 was
highest in mainly outdoor enterprises (5/21=23.8%) among the three groups of enterprises with 50 or more
workers (those of mainly indoor ones, both indoor and outdoor ones, and total: 24/265=9.1%, 8/79=10.1%, and
37/365=10.1%, respectively). However, there were no significant differences in the percentages among these
three groups of enterprises.
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Fig. 1 Implementation status of the working environment management of 8 items to prevent heat disorders among
three groups of enterprises with 50 or more workers.
Significant differences among the three groups; 3 * p<<0.01.

Fig. 1 shows the implementation status of 8 items concerning working environment management to pre-
vent heat disorders among the three groups of enterprises with 50 or more workers. In total, the most en-
forced item (in terms of percentage) was “securing a resting place with air conditioners or a cool resting place
near the working place with high temperature and humidity” (80.9%), followed by “setting of a simple roof, tent,
etc. which can block direct sunlight and reflected heat” (80.2%), and “keeping drinks in the working place”
(78.5%). On the other hand, the least enforced item was “installing the WBGT level measuring instrument in
the spot” (12.0%) followed by “securing facilities which can cool bodies moderately such as cold bath or shower”
(36.6%) and “preparing ice and cold moist hand towels in high temperature and humid working place or near
by” (42.6%). There was significant difference only in the percentage of enforcement of “securing facilities which
can cool bodies moderately such as cold bath or shower” among the three groups of enterprises (p<0.01).

Fig. 2 shows the setting situation of air conditioners, electric fans and spot coolers in the working place
among three groups of enterprises with 50 or more workers. In total, the item which had been installed in the
highest percentage was air conditioners (74.5%), followed by electric fans (66.2%) and spot coolers (55.1%).
There was significant difference only in the percentage of “installing spot coolers” among the three groups of
enterprises (p<0.01).

Fig. 3 shows the implementation status of work management (16 items) to prevent heat disorders among
three groups of enterprises with 50 or more workers. In total, the most enforced item was “instructing work-
ers to drink water and take salty food before, during, and after work regularly with or without subjective
symptoms” (80.6%), followed by “letting workers wear good moisture-permeable and air permeable clothes”
(71.8%) and “instructing workers to avoid wearing clothes that are heat absorbent or easily keep heat” (58.3%).
On the other hand, the least enforced item was “shortening working hours” (7.1%) followed by “shortening the
consecutive working hours” (14.6%) and “change of working place” (14.9%). There were significant differences
in the percentages of “shortening working hours”, “extension of break time”, “increasing the frequency of
breaks”, “shortening the consecutive working hour”, “arranging the period for a beginner’s adapting to heat
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premeditatedly”, “instructing workers to drink water and take salty food before, during, and after work regu-
larly with or without subjective symptoms”, “putting up a posters promoting water and salt intake”, “confirma-
tion of the intake of salt and water by a round of inspection during work” and “prohibition of the work alone” (9
items in total) among three groups of enterprises (p<0.05 or p<0.01).

Fig. 4 shows the implementation status of health administration of 3 items to prevent heat disorders

among three groups of enterprises with 50 or more workers. In total, the most enforced item was “an under-



Inaba et al.: Preventive Measures against Heat Disorders 6 Figures

Work places are mainly outdoor
B Work places are both outdoor and indoor

O Work places are mainly indoor
B Total

Air
conditioners

Electric fans

Spot coolers

40 60 80
(%)

Fig. 2 Setting situation of air conditioners, electric fans and spot coolers in the working

places among three groups of enterprises with 50 or more workers.

Significant differences among the three groups; s * p<<0.01.
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Fig. 3 Implementation status of work management to prevent heat disorders among

threegroups of enterprises with 50 or more workers.
Significant differences among the three groups; * p<<0.05, * * p<<0.01.
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Fig. 4 Implementation status of the health administration to prevent heat disorders among three groups of enter-
prises with 50 or more workers.
Significant differences among the three groups; % p<<0.01.

standing of workers’ health conditions at morning assemblies” (82.9%), followed by “instructing to avoid large
quantity of drinking alcohol” (62.6%) and “taking measures such as change of work place, change of work as
needed for a worker who have disease during treatment influencing heat disorder onset” (50.5%). There was
significant difference only in the percentage of “instruction for workers to avoid a large quantity of drinking”
among the three groups of enterprises (p<0.01).

Fig. 5 shows the contents (6 items) concerning the worker’s health condition grasped at morning assem-
blies in the working place among three groups of enterprises with 50 or more workers. In total, the most
grasped item was “poor physical condition” (90.7%), followed by “lack of the sleep” (33.8%) and “fever due to
common cold, etc.” (26.5%). On the other hand, the least grasped item was “non-intake of breakfast” (5.1%), fol-
lowed by “diarrhea” (17.5%) and “poor mental health” (19.2%). There were significant differences in the percent-
ages of “lack of sleep” and “non-intake of breakfast” among the three groups of enterprises (p<0.01).

Fig. 6 shows the implementation status of occupational health education of 2 items to prevent heat disor-
ders among three groups of enterprises with 50 or more workers. In total, the most enforced item was “educa-
tion of preventive measures against heat disorders for workers” (74.0%), followed by “education of emergency
measures against heat disorders for workers” (54.9%). There were significant differences in the percentages of
these two items among the three groups of enterprises (p<0.01).

Enforcement rates of “common knowledge of the value of WBGT” (69.2%), “installing of the WBGT level
measuring instrument in the spot” (28.2%), “preparing ice and cold moist hand towels in high temperature and
humid working place or near by” (56.4%), “arranging the period for a beginner’'s adapting to heat premeditat-
edly (41.0%)”, “instructing workers to drink water and take salty food before, during, and after work regularly
with or without subjective symptoms” (94.9%), “putting up a poster promoting water and salt intake” (69.2%),
and “education of preventive measures against heat disorders for workers” (89.7%) were significantly higher in
the enterprises with the occurrence of heat disorders than in those without it (50.7%, 10.0%, 39.3%, 24.2%, 79.7%,
49.8%, 71.3%, respectively) (p<0.05 or p<0.01), although data are not shown. On the other hand, only enforce-
ment rate of “setting air conditioners” was significantly lower in the enterprises with the occurrence of heat
disorders (53.8%) than in those without it (75.7%) (p<<0.01).

Number of the enforced items of preventive measures against heat disorders was not significantly related
to the proportion of workers without occurrence of heat disorders in the enterprise with 50 or more workers (r
=-0.052).

Discussion

In Japan, the number of workers, mainly construction workers, who die from heat disorders, has been in-
creasing rapidly from 1994 owing to intense summer heat". Actually, we observed in the present study that
percentage of occurrences of heat disorders between 2009 and 2010 in the mainly outdoor enterprises was the
highest among the three groups of enterprises although there was the smallest number of the workers in the
mainly outdoor enterprises.

Concerning the implementation status of working environment management to prevent heat disorders
among the enterprises with 50 or more workers, the items enforced at a percentage of more than 70% out of 8
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Fig. 5 Contents concerning the worker’s health condition grasped at morning assemblies in the
working place among three groups of enterprises with 50 or more workers.
Significant differences among the three groups; * * p<<0.01.
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Fig. 6 Implementation status of occupational health education to prevent heat disorders
among three groups of enterprises with 50 or more workers.
Significant differences among the three groups; * * p<<0.01.

items were “securing a resting places with air conditioners or a cool resting place near the working place” and
“setting of a simple roof, tent, etc.” and “keeping drinks in the working place”. However, enforcement rate of
“setting of the WBGT level measuring instrument” relating to the measurement of work environment was the
lowest in 12.0%. It is considered, as causes of this result, that not only the percentage of the subjects who know
the value of WBGT was relatively low (51.7%) but also the price of a WBGT meter is still more expensive than
a thermometer. The item which was enforced in the second lowest percentage was “securing facilities which
can cool bodies moderately such as cold bath or shower” (36.6%), and especially, its percentage was the lowest
(29.6%) in the mainly indoor enterprises among the three groups of enterprises. It is considered that it is neces-
sary to introduce grants as well as to carry out occupational health education in future to promote setting of a
WBGT meter, a shower, a cold bath, etc.

Setting rates of air conditioners and electric fans were over 55% among all of the three groups of enter-
prises. Air conditioners seem to be set in the rest room or office of the enterprises with outdoor workplaces. It
is interesting that the only setting rate of air conditioners was significantly lower in the enterprises with the
occurrence of heat disorders than in those without it. Therefore, it is considered that setting air conditioners in
the working place is a very useful preventive measure against heat disorders. However, a setting rate of spot
coolers in the enterprises whose workplaces were mainly outdoor ones was significantly low in 21.4%, probably
because it is necessary to move the machine depending on the movement of workers in the working place.
Therefore, it is considered that it is necessary to improve more the work environment management to prevent
heat disorders in the enterprises employing 50 or more workers in future.

In the present study, in general, enforcement rates were significantly higher in the enterprises whose
working places were mainly outdoor or both indoor and outdoor with high percentage of the occurrence of
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heat disorder described before. We observed that the items which were enforced in a percentage of more than
70% among the work managements of 16 items were “instructing workers to drink water and take salty food
before, during, and after work regularly with or without subjective symptoms” and “letting workers wear
good moisture-permeable and air permeable clothes”. On the other hand, the items which were enforced in a
percentage of less than 30% were “shortening working hours, shortening the consecutive working hour and
change of working lace”, “extension of break time”, “avoidance of work with high physical work strength” and
“Increasing the frequency of breaks”, these percentages were especially lower in the enterprises whose work-
ing places were mainly indoor. Implementation of these items is considered be related to increase in labor cost.

Therefore, it is considered that it is necessary to improve more the work management, especially the
items in conjunction with the increase in labor cost, to prevent heat disorders among the enterprises with 50
or more workers in future.

In this study, the most enforced item in the health administration of 3 items was understanding of work-
ers’ health conditions at morning assemblies (82.9%), followed by instructing to avoid large quantity of drinking
alcohol causing dehydration” (62.6%). Concerning instruction for workers to avoid a large quantity of drinking,
the enforcement rate in the mainly outdoor enterprises, where heat disorders occur frequently”’, was the
highest in 85.7% among the three groups of enterprises.

Concerning the worker’s health condition of 6 items grasped at morning assemblies, the grasp rate of poor
physical condition was the highest in 90.7%. However, grasp rates of non-intake of breakfast and diarrhea to es-
timate lack of salt and dehydration” were extremely low (5.1% and 17.5%, respectively). In addition, grasp rates
of lack of sleep and fever due to common cold, etc. were only 33.8% and 26.5%, respectively. There were signifi-
cant differences in the grasp rates of lack of sleep and non-intake of breakfast among the three groups of enter-
prises. These percentages were the highest in the enterprises whose work places were both outdoor and in-
door (51.9% and 12.3%, respectively).

Therefore, to prevent heat disorders in enterprises with 50 or more workers, in particular, occupational
health education should be provided to workers at morning assemblies, which is essential for enhancing health
administration. Concerning occupational health education of 2 items, the item enforced in a percentage of more
than 70% was “education of preventive measures against heat disorders for workers”. The enforcement rate
was higher than those of our past studies in construction companies™.

In this study, the implementation rates of many measures concerning, in particular, work management,
health administration and occupational health education to prevent heat disorders at enterprises employing 50
or more workers were significantly higher in the workplaces that were mainly outdoor or both indoor and out-
door ones with high percentage of the occurrence of heat disorder. In general, enforcement rates of preventive
measures against heat disorders were significantly higher in the enterprises with the occurrence of heat disor-
ders than in those without them. In addition, the number of enforced items of preventive measures against
heat disorders was not significantly related to the proportion of workers without occurrence of heat disorders
in the enterprise. Therefore, it is considered that the outbreak of heat disorders at workplaces results in the
enforcement of many preventive measures. In other words, preventive measures against heat disorders in the
workplaces other than mainly indoor ones have not been yet enough.

The limitations of this study are that this study was cross-sectional study and the response rate was low,
etc. It can be assumed that good companies are more likely to respond than bad ones. In future, we will survey
again of the implementation status of preventive measures against heat disorders at enterprises employing 50
or more workers to assess necessity to inform the enterprises the new notification”.

Anyhow, in conclusion, it is necessary to further improve all of the above-mentioned management to pre-
vent heat disorders at enterprises employing 50 or more workers.
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