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The purpose of this study was to investigate the effects of sleep/wake behavior for shift workers in the iron and
steel industry using wrist actigraph for 59 male workers on a continuous full-day three-team three-shift system of
backward rotation including on-duty and off-duty periods. The wrist actigraph data were recorded for 15 days (1
shift cycle) for each subject. The sleep length at home during night shift decreased significantly as compared to
the morning or evening shifts. The night shift nap length increased significantly in all sections as compared to
the morning or evening shifts. The nap length in the Steel Manufacturing Process and Rolling Process during
night shift decreased significantly as compared to the Machine Maintenance Section, the Forwarding of Products
Section, and the Field Management Section. However, the sleep length at home while off-duty period increased
significantly. The percentage of nap length during night shift in the Rolling Process, Steel Manufacture Process,
and the other three types of jobs was 16.0%, 20.4%, and about 50.0%, respectively. The nap length during night
shift for the above 50 year olds increased significantly as compared to the below 50 year olds. Finally, we
discussed the role of nap-taking during the burden on night shift workers and the increased difficulty in
continuing their job.
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Table 1. The number of subjects for actigraph measurement and time period
Type of occupation Number of subjects (group) Time period
5(A) 2002/09/01-2002/09/16
. 5(B) 2002/09/17-2002/10/01
Steel Manufacturing Process

4(C) 2002/10/02-2002/10/17

3(F) 2002/11/17-2002/12/01

. 5(A) 2002/09/01-2002/09/16

Rolling Process
5(E) 2002/11/02-2002/11/16
) i . 5(B) 2002/09/17-2002/10/01
Machine Maintenance Section
5(D) 2002/10/18-2002/11/01
. . 4(D) 2002/10/18-2002/11/01
Forwarding of Products Section
4(F) 2002/11/17-2002/12/01
. . 4(C) 2002/10/02-2002/10/17
Field Management Section
3(E) 2002/11/02-2002/11/16
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Figure 1. Representative raw activity data obtained from the
wrist actigraph of shift workers in four workplaces
(steel manufacture process, rolling process, forwarding
of products section, and field management section) in
the iron and steel industry.(represents the bad data).
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Figure 2. Means and standard errors of activity counts per I-
minute period during shiftwork(upper diagram), nap
length(middle diagram), and the percentage of nap
length during shiftwork(lower diagram) that was
assessed by the shift worker’s wrist actigraph of five
workplaces in the iron and steel industry.
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Figure 3. Means and standard errors of the sleep length at home
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assessed by the shift worker's wrist actigraph of five
workplaces in the iron and steel industry.
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