
BODY TEMPERATURE AND THERMAL SENSATION OF THE ELDERLY 
I N  HOT AND COLD ENVIRONMENTS 

Yutaka Tochihara and Tadakatsu Ohnaka 
Department o f  Phys io log ica l  Hygiene, The I n s t i t u t e  o f  Pub l ic  Health 

Tokyo, Japan 

INTRODUCTION 
Most Japanese do n o t  have c e n t r a l  c o o l i n g  and heat ing  systems i n  t h e i r  

homes, and they o n l y  use coo l i ng  and heat ing  instruments i n  t h e i r  rooms. 
Therefore, t he re  a r e  l a r g e  temperature d i f f e r e n c e s  between cooled o r  heated 
rooms ( e.g. l i v i n g  room, bedroom) and t h e  o thers  (e.g. t o i l e t ,  passage). It 
i s  known t h a t  these l a r g e  temperature d i f f e rences  cause serious diseases such 
as st roke.  Especia l ly ,  t h e  e l d e r l y  people tend t o  s u f f e r  f r o m  these diseases 
because o f  t h e  reduc t i on  o f  phys io log i ca l  f unc t i ons  due t o  aging. The purpose 
o f  t h i s  experiment i s  t o  i n v e s t i g a t e  the  thermal responses o f  the e l d e r l y  due 
t o  t h e  temperature d i f f e rences  which are experienced dur ing  w in ter  and summer 
i n  Japanese houses. 

METHOD 
Ten e l d e r l y  f ema les  ( E F ) .  aged f r o m  66 t o  79, and 10 co l lege- aged 

females (CF), aged f rom 20 t o  22, served as t h e  sub jec ts  i n  co ld  environment 
( l O " C ,  60% RH). Nine EF, aged from 62 t o  72, and 12 CF. aged from 21 t o  26. 
served as the  sub jec ts  i n  h o t  environment (35"C, 60% RH). A i r  v e l o c i t i e s  were 
kept  a t  20 cm/s i n  bo th  environments. 

The subjects stayed i n  n e u t r a l  environment (25'C, 60%) f o r  more than 23 
minutes. t h e r e a f t e r  they  exposed t o  co ld  o r  ho t  environments f o r  49 minutes. 
Then aga in ,  t h e y  r e t u r n e d  t o  t h e  n e u t r a l  env i ronment ,  and s tayed  f o r  47 
m inu tes .  S k i n  t e m p e r a t u r e s  a t  10 s i t e s ,  s y s t o l i c  h l o o d  p r e s s u r e  (SPP) .  
thermal sensat ion and sensat ion o f  wet were measured dur ing  the experiments 
(119  m i n u t e s ) .  The s u b j e c t s  wore s t a n d a r d  c l o t h i n g  (0.63 c l o )  i n  b o t h  
environments. 

RESULTS 
There were no s i g n i f i c a n t  d i f f e rences  o f  mean s k i n  temperature between 

EF and CF i n  bo th  experiments. However, t h e r e  were some d i f fe rences  o f  l o c a l  
s k i n  temperatures between t h e  groups. F igu re  1 showed the changes i n  f i n g e r  
s k i n  temperature i n  bo th  groups and .environments. Before the  co ld  o r  heat 
exposures, f i n g e r  s k i n  temperatures were almost t h e  same f o r  both groups. 
However, f i n g e r  s k i n  tempera tu res  o f  EF d u r i n g  c o l d  exposures were 
s i g n i f i c a n t l y  h i g h e r  t h a n  t h o s e  o f  CF. These r e s u l t s  i n d i c a t e  t h a t  EF 
decrease t h e i r  a b i l i t i e s  o f  cutaneous vasocons t r i c t i on  a t  t h e  ex t remi t ies  t o  
prevent  heat  loss.  On t h e  o the r  hand, t h e r e  were no d i f fe rences  o f  f inger  
s k i n  t e m p e r a t u r e s  between t h e  groups a t  t h e  end o f  t h e  h o t  exposures. 
However, t h e  r a t e s  o f  i n c r e a s e  i n  f i n g e r  s k i n  tempera tu res  o f  EF were 
s i g n i f i c a n t l y  s m a l l e r  t h a n  t h o s e  o f  CF a t  t h e  b e g i n n i n g  o f  t h e  h e a t  
exposures. These r e s u l t s  may show t h a t  t h e  heat  losses due t o  the increase o f  
cutaneous hlood f l o w  o f  EF were delayed than those o f  CF. 

Figure  2 showed t h e  changes i n  SBP i n  bo th  groups and environments. 
Increases o f  SBP by  c o l d  exposures o f  EF were f a i r l y  l a rge r  than those o f  CF. 
On t h e  o t h e r  hand, changes i n  SBP by h e a t  exposures  were s m a l l  f o r  b o t h  
groups. 
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' and cooling systems which inc ludes  the 
rooms where the people do not  s t a y  f o r  a 
l o n g  p e r i o d  o f  t ime  (e.g. t o i l e t ,  140- 
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