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Optimum Temperature at Rest in Spring and Fall
for Patients with Cervical Spinal Cord Injuries

Kosei MIKAMI*, Kazuo AOKI™**, Hiroo HACHISU™* * *, Hitoshi TAKEDA *
* Tokyo University of Science ™ * Graduate School of Science and Technology, Nikon University
o *College of Science and Technology, Nihon University

Abstract: To characterize the physiological responses to thermal stimuli in patients with cervical spinal cord injuries, we conducted a
study in a total of 19 patients and 37 students resting in a sitting position under the following conditions: room temperature of 21°C,
23°C, 25°C, 27°C, or 29°C, relative humidity of 50%, airflow of 0.15 m/s or less, and amount of clothing of 0.6 clo. The oral
temperature in patients tended to decrease at 23°C or below but increase at 25°C or above, suggesting that optimum temperature for
patients in spring and fall may fall within a narrow range. Patients appeared to have difficulty regulating body temperature in response to
thermal stimuli because of impaired peripheral vasoconstriction in the extremities at lower temperatures and impaired peripheral
vasodilation in the extremities and a systemic sweating disorder at higher temperatures. The estimated optimum temperature for patients
in spring and fall was similar to that in a living room (2422°C) specified in the standards for assessment of indoor thermal environment
for people with physical disabilities determined by the committee on the assessment of indoor thermal environment at the Institute for
Science of Labour in 1983. However, the acceptable range may be narrower than £2°C.
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Tablel Subjects’ physical characteristics
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Number Age Height[cm] Weight[kg]
of sample| (Mean+SD) | (Mean+SD) | (Mean +SD)
Disabled 17 323+7.1 171.0 £ 6.5 57.0+9.5
Students 37 23.0+1.8 168.2 + 8.5 60.5 + 8.9
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Fig.1 Changes of oral temperature (Students)
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Fig.3 Changes of hand skin temperature (Students)
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Fig.5 Changes of foot skin temperature (Students)
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Fig.2 Changes of oral temperature (Disabled)
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Fig.4 Changes of hand skin temperature (Disabled)
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Fig.6 Changes of foot skin temperature (Disabled)
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(Before experiment)
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Fig.8 Skin temperature distribution of 21°C
(After experiment)
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Table2 Standards for Assessment of Indoor Thermal
Environment for People with Physical Disabilities

Living Bathroom

1
Dressing clo
room

Bedroom Kitchen | Hallway | Toilet Humidity

0.5-0.2clo

room
25+2C 60-80%

Summer 25 + 2°C 25+2C|25+£2C|25+2C|27+2C

Spring
Fall

0.7-0.5clo

22T 40-70%

24+2C|22+£2C|22+2TC |24 £2C[26 £ 2C

1.4-0.7clo

20+£2C 30-50%

Winter 23+2°C|22+2C{22+£2C|24 £2°C[25+2C

[%1] Numerical value in this figure is globe temp which was

d at 1.2m above floor.
[3%2] There are no large radiant heat, air flow and in distributi

NI | -El ectronic Library Service



Japanese Soci ety of Human- Environnent System

33 GEFLR
FERVEBITCRTRELZADOICHELL,
B 11 ERK TEHROKERV &SR, EiR 29CT
FHRFIIPRECHREFLLL DR o7, . £OM
ORBETHLEBHFITFAEICHARFE Db o7,
721, 2 EEMTHRE Lo BHIBE L. 2B IE D
FIERCABRKISE R LTV,

4. ER

FAIIEE 29°CUATIXAEROE{LER /NI H
ST b, OEROZTHE TS & —RBEED
BRI 2483CLEZ BB, —HFEBAHEIIEER 23C
L 25CORITOBEROEND LB TEY |
EiR 23°CII AR O TR, RiR 25°CIX AR DO LR A
WMEDRBOFMEENRD D, > T, HEEFOTHHY
LEHEEDFEIRIT 23CH 5 25COREFIFHOPIZHFE
THEEERH Y, EHRECHBII—MEFELVE
LW Z BB BN 5,

AEERFER L 0 HER S - SERE O PR O
BRI, £ 21277 1983 FICHBRFEFATIZEB TS
FEEARETMAARZESNEE L [HEEEEC
EEL-FEAREFEEEME] oFHHOEM
24£2°CLIZIER U TH B A, FFAFHIT2C X vy,

WICEEEFEOOREREN=E 23 CUTTTR, 2R

25CULTER L2RREEET 5, FiR23CUT T,

EADONBEFAETEERIITRLTRY ., KEE I
LTWheZ eBnEXLND, —HEIR21C, 23CIZEH
AR E ORISR FRITFARTRE . £
7o EBRIE T BRI MURL AESR~TA12> 5 52, BEIRAE <
RAEmMBEL ORI LD, MERFEEEFTOZDIZ
BBAEIMETE ol Z LB OEED TRz 228
STbDEEZLND, AERTIIHEHRF ~OAHELY
ER LT, REERRBOMEIITORI o728, KR
RET CEFEFIRHELARIWEEL TV, B
HETRITILALHEERRD DL o7t DBE
(BEH. 1979) BHBZ Lo, FBEERHE O mEIX
MEEICNZ, BEARELREL TS WREELD
%, iR 25°CLAE T4, SHIRE & bICUECRME
DR GRS ER LTV, FATERE TETEER
B2, REPET LTWAEBEBH LIS
LT, EEEIIERTBLTLER LT 2EMBHRS
N=Z &t MENREED DI K ERD LR/ R
B, BB OEENENIZZ LB AERD LRI
DRV bDEEZOND, FIRAEITAAEE
DEBEBD THRPoIIEND, TR 29CTOHIE
FonKER BRI, LEGRR O M TRREEFICMA
BIERHICRERITEEDOHEBLRE DI ENE
Z2bhb, &5, RITFEXDVRVWEEZONDER

32

2ICUTFTTh, HREFOKRERVENRFEICL~NFTE
W lrhroto, FIRE LBEERT I BRIERICAR
ERH oo OHE (ILARL, 2001) AHD
b, ERERABRANRRERDO S H, HEEREND
HKETDHKOENRBD LTHAHREMENH B,

5. £&&
INETCCERIN-EREERT — ¥ LV HERE

D o R A 22 H B 0D S 1B R ONER BV B RS D FF I D

TREZITV. UTOMREF,

1) ORRROEL X SREOFHIMELHIFOBEIRIT,
=R 23CHH 25COWWBREGBEOPIZHEET D
WD B B,

2) BHEEOFTHIMLHRFOERIL. [HREEEICAR
B L-EESRETEEREE] OFROER 24+
2CLIFERIL TH B0, FFARMBAIZE2°C L v B,

3) BEFITKIBICH LTI o AR d & I #HE O B
= OBRICH LTI ORE M EILBEOBEER U
BIELE IO A RITHEEN KRR~ HEg LT

WwatEZLNI,
4) SEHRFHIRTRT Tided REREELED L
TWDAEEMD 5 D,

L%, BEHRUCAHOBEROBRMNZED. HEREMN
HEABICBOTHRRASBEEICLVEDLI Y X7 28
WMEHDHDICEBE, TXAMRME, EREE. Bk
HEE KR, BR, UNEYTF—a R EBARY
BNLORMNBLETHD,

W ALKEEEROEREFLLTIHITENE
L-BEEREEDHF A ILIVREOEERLET,

6. 3X#k
HHE, Z koA, EATKR, RELM (1978 —
2007) : A EE ORBBREICHT AT —XX
VI, AABEZSKRSFITHFEHE
W, BIUS, BxkE (1979 : UNEYF—T a3y
R HIREGS) —FHEBEICEIT 2 R
ELHE— MBI T—ar, 7T &, 55,
393/397
IWAE B, BBy, EmUdb-3E, BE (2001) : SHbE
BEHE AT ZRRBERERIEORR —hBEIRYIR
RSB & B FRREEEORM—, AR S LY
TESSME 142, 1 5,102/103

<EEk>

= k&

fEFT  T278-8510 T-HEVLEF B i LIRT 2641
g FORERKFEE LML
E-mail 7 KL A kosei@rs.noda.tus.ac.jp

NI | -El ectronic Library Service



