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Abstract

In Japan, sudden death in the bath (what is called ‘bath-related death”) has been reported to occur particularly in the
elderly population in the winter. Our continuous investigations into bath-related death in Kagoshima Prefecture from 2006
to 2009 have shown that the death in Kagoshima occur at similar frequency as other prefectures in Japan. In this study,
retrospective investigation of the inquest records in Kagoshima Prefecture in 2010 was performed in order to obtain the
epidemiological data associated with bath-related death, especially, the relationship between the occurrence of the deaths
and ambient temperature, air temperature differences within a day and those from previous day. The total number of the
case was 199 (98 males and 101 females), which corresponds to a crude mortality rate of 11.7 per 100,000 person-year.
The rate was the highest of the past 5 years. As previously reported, most deaths occurred during winter season (45.7%),
particularly on cold days. There was a significant negative correlation between the occurrence rate of the deaths (the
value indicates that the number of bath-related death is divided by the total number of the day at each temperature on
weather observation spots) and ambient temperature including maximum, minimum and mean air temperature of the
day. Particularly, deaths occurred frequently on the days when the maximum, minimum and mean air temperature was
<18T, <7TC, <13T, respectively. Moreover, the occurrence rate of the deaths showed a significant positive correlation with
air temperature difference within a day, and significantly increased on the days when the difference was more than 15C.
Further, the occurrence rate of the deaths showed a significant negative correlation with mean air temperature difference
from the previous day when the temperature of the day was lower than that of the previous day, and significantly increased
when the temperature dropped more than 3C. In addition, the occurrence rate of the death in 2010 did not increase
in the winter, but in the spring compared with those in 2009. In 2010, the average of the maximum temperature in the
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spring (21.3C) was lower than that in 2009 (22.1C). Since, out of the ambient temperature, the maximum temperature
correlated most strongly with the occurrence rate of the death, low maximum temperature in spring might contribute to
the increase of the death in 2010. Accordingly, it is necessary to warn the society to take precautions against bath-related
death in spring as well as in winter. In addition, other epidemiologic factors associated with the death such as the location
discovered, the time when the victims took a bath, and past history of illness were similar to those of our previous reports,
which confirmed again that bath-related death occurs most often during the normal daily life of the elderly. Incidentally,
the number of drowning case increased in the cause of death described in the death certificate, since cases that were
diagnosed as drowning based on the findings by CT imaging may increase with the spread of postmortem CT scanning in
recent years. However, in order to reduce the number of bath-related death, it is necessary to elucidate the accurate cause
of death and pathological mechanisms of the death by accumulating evidences from autopsy. Therefore, it is necessary for
forensic pathologists to prompt investigation authorities to increase the rate of autopsies in bath-related death.

Key words: Sudden death in the bath, Elderly, Ambient temperature, Air temperature difference within a day, Difference
in mean air temperature from the previous day, Kagoshima Prefecture.
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