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Effects of aging on seasonal changes in serum sodium in prisoners
in relation to heat acclimatization and heat stroke management

Shin-ichi HIRAO", Eiji TANIKAWA', Hirohito ONO", Kiyomi MITANT, Atsuhiko SUWA!
Takahiro OKADA', Masayuki IKEDA? Shigeo KAGAWA!

1 Takamatsu Prison, 2 Takamatsu Juvenile Classification Home
*Corresponding author

Background and Objectives Inmates in correctional facilities are at high risk of heat stroke. Aging
makes the risk even higher. Whereas heat acclimatization, adaptation to the heat stress imposed on the
human body, plays an important role in the prevention of heat stroke, no information is available on the
physiological changes before summer in inmates. Aiming for better understanding and management of
heat stroke in correctional facilities, we investigated changes in blood pressure and basic laboratory
data in the Japanese prison population.

Methods The study population consisted of 80 healthy inmates who were incarcerated in Takamatsu
Prison in Kagawa prefecture, where the incidence rate of heat stroke was the third highest in Japan in
2013. Blood chemistry and complete blood count were obtained monthly between May 2013 and
September 2013. During the same period, blood pressure in 67 inmates with hypertension was
measured.

Results Serum sodium levels in the healthy inmates increased from May to August towards summer.
Aging reduced the increase in serum sodium concentrations, ie. the average concentrations increased
by 3.0% in the 20's and 1.1% in the 80's, respectively. In contrast to serum sodium levels, hematocrit
decreased during the same period. Blood pressure in the hypertensive inmates decreased towards
summer.

Interpretation The present study provides evidence in prison inmates for heat acclimatization, the
increase in circulating plasmé volume as shown by the decrease in hematocrit, and the dilatation of the
vascular bed as shown by the decrease in the systolic blood pressure. The increased plasma volume
required an isosmotic volume expansion caused by sodium retention, resulting in the increase in serum
sodium. The reduction of the increase in serum sodium concentrations in the elderly indicates that

aging undermines heat acclimatization.

Key words : Heat stroke, Sodium, Acclimatization, Prison, Aging



