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TYMPANIC TEMPERATURE AND SKIN TEMPERATURES DURING UPPER
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Abstract

To clarify changes in body temperature during endurance exercise in patients with spinal cord
injury (SCI), we measured tympanic temperature (Tty) and skin temperature in the head, arm, chest,
thigh, shin and calf in 5 patients with SCI (T 6-T 12) and 7 normal controls during 30 minutes arm
cranking exercise (20 watts) from 10 minutes before the initiation of exercise until 10 minutes after
the termination of exercise in an artificial climate room at a temperature of about 25C with a rela-
tive humidity of about 50%. The Tty in the SCI group was lower than that in the control group from
10 minutes before the initiation of exercise to 10 minutes after the termination of exercise with a sig-
nificant difference only at the initiation of exercise. The difference in Tty slightly decreased with
continuation of exercise. The Tty in the SCI group at rest was 36.05~37.15°C. Four patients in this
group showed a decrease of 0.04~0.12C in the early stage and an increase of 0.66°C £0.19 (mean+
SD) at the end of exercise over the value at the initiation of exercise.

The skin temperature was lower in the SCI group than in the control group in all sites exclud-
ing the arm. Significant differences were observed in the head in the early stage of exercise and after
exercise, in the chest from 10 minutes before the initiation of exercise to 5 minutes after the termina-
tion of exercise, in the thigh from 10 minutes before the initiation of exercise to 10 minutes after the
termination of exercise, in the shin 10 minutes and 5 minutes before the initiation of exercise, and in
the calf from before to 15 minutes after the initiation of exercise. In the SCI group, marked individual
differences were observed in the skin temperatures in the thigh, shin, and calf, suggesting specificity
of the skin temperature response in and near the paralysis area.

Results in Tty in this study suggested no heat retention in the SCI patients. Therefore, the risk
for heat disorders seems to be low during moderate or mild exercise under moderate temperature
environment at a temperature of about 25°C with a relative humidity of about 50% even when the
skin temperature is low, and thermolysis is not marked.

(Jon. J. Phys. Fitness Sports Med. 1995. 44 : 447 ~456)
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Table 1. Characteristics of SCI subjects.

Suby. Age, Time Since ~ Spinal Cord
yr Injury,yr  Lesion Level
1 47 18 Té6
2 35 15 : Té6
3 50 24 T12
4 50 20 T12
5 52 33 T12*

*Incomplete lesion at T 12.

REET Z 2 BY, WREFROER, ROHE
21107,

B. XERFIE

SCI D EBFDO AR IZBI L Tid, BRR@25TH]
HBTEME SN T B ETHEY VYO L7
O, KEFFIC BT 5 ERS [imk2sC, MR
50 % ICFRE SN NTRBEENICTER- L 7.
WEE, EEGHE, TESIHEEsER LR
RECANLRBEREICAZEL, 607 MEALH R
72 ¥, Monark ft # arm cranking ergometer
Rehab Trainer 881E % FH\»C, arm cranking &
B2 300 EML /2. F 72, arm cranking DE
BAMmMmEL, WNREEM305HMERTREZ 20
watts (50rpm) & L7z, & B, T XTOEEIIK
WBEE) XL OFBEBERT 572012106 & ) 16
BE CoOMIcfTo 7.

C. AIEIRB RV AE

FRRBHGE L, EB)FILAET S oM, EBIRGR
8 ~1047, 18~20%7, KR U28~3053712 4 25 ANy
THEIZ L VRESNIZFR T A%, Bl A A —
¥ —TirE L, 0, KU CO; iBE % Respina IH
26 (HARBESR =SS Xy ao#r, 14H40 I
BELIbD%, Zhent TR, EBHRKI0
3k, 2000%k, RUBODHRE L7z, Lp8udn—
FMA MEZF— PE-3000(K—F L7 hott
W) 2 VT 1oBICREL 2. REBKRE LT
WEERZERALL. Z0oBEBE LTCE, FEE
DL DHEBEL - TBY, PHEEHIHE
EEEZ XL ETCRELZMEL 2oT0AENPLT
Hol¥. FO L) REFERE T LERRE LA
THDE, HHEERLETILICes LRI
HUrL-0TH A, %8B, #IEiRIE Masuda and
Uchino® 2SBA% L 7= 3@ 12 M TTRE 22— 3 &
Y R EREE © AV, EBFBI0TH A5 E
B T100 %% F Tl L., IR, EBBA
103 Hi 7> & EEHE T 1050% $ C4EES, _EReEIES,
BB, KBERTES, THRRATES, B X OTREFOE
64 % BLVEIHEIC & 0 30M I KSR e AL T —
¥ ab 7% AM-2000 % iV CRER L 7-.

D. AEEB RV AE

HFIEHTE & control HOKZLBEHB IZDOWT

NI | -El ectronic Library Service



The Japanese Soci ety of Physical Fitness and Sport Medicine

EROEBNER I B A F ARG E O SRR & URE IR 449
TRENWFIE L RERERE 2 RO 2. SPHEOE 380-

Control

ol ul Mmullmmulllm

37.04 ulul&llu“““u

DEBBEEIRNCO RV t REICL ), BREEBIE
WFHIE L72& Tk, #RDANE 5 0 IcBE L.
B, MEHLEOFZEAKEBIINTNOERES %

Tympanic Temperature (°C)

¢ I "
]]I- ﬁ % 36.04
Arm Cranking Exercise
nth 4 /)
A. REECODER B S S .
. 1 ICZHR S L OESROBRZEENEY, K Time (min)
CEEBALR100 R S EEE T 100 F TOU Fig. 3. Tympanic temperature changes before,
?E@f{% SCI B L control BEX # B L TR L7, dturzi(;lg, itnd after 30 min arm cranking exercise
_ o R at 20 watts.
PRI E, RUVAREEIC SCI B L control B Levels of significant difference found between
B3 e A B EE TS ny, ¥/, #o SCI and control groups. *p<0‘05

%?% RO L DTH o 7.

EEIBALA105 R S EENE T 105 F T BN B o 7288, METIICEBENRO 5Nz
@ﬁﬁm@%%%&nﬁammm%&%mﬁt LEBIBIEEE DA TH o7z, 72, EHOHER L
TR L7z SCI B3 control BEIZ KB R IRT ’Wﬁﬁ@#ﬁ%ié@ﬁ”@of

B BIG100 AT S BB T 105 % F T
@%%M_L@&%(m@?ﬁ%% SCI # & control B &

=
N
G
1

el BILBELOR L7 BB E o TSRO
E JHiRIE SCI BELMEE 2 /R T M 2580 S/,
$ 7] WA A EEDTD b Wz 0l, B TILES Y
B ool EBB** ROEBE TR TH Y, Wshci BRI
% SHRD O EEET 5B ETTH o 72 KEERT
& Arm Cranking Exercise %K IETUITBWTHEIT SCI B2 control FEICH
oon-Ly—— LB ~EEE R L7z, TRERTER CI1d BB BAAA 10571,
Time (min) R OSHEINC, TR CIESBGE L » EH)
Fig. 1. Oxygen uptake changes before and during FAAA1570 1% E TIHET R A BE RO S,
30 min arm cranking exercise at 20 watts. B. SCIBOIEETEDOEAEICDONT
B 512 SCl HBOBIERDH#ER Z /R L7z, SCI
msy HOLRHEEOEEIRIE36.05~37.15CTH 1), &
Lo BB 12 12445020, 04 ~ 0. 120C O MIEH T AR
va lmmHMHmml O bz, EEFBI0GRIE X D BIERO FAE
s ™ 1“{}I%mIHIHUH”HW{ id 1 A E IR THE L 2 Y, EBRTRICGE
= mlf HM{ B BEIAERS & 1 0.667C £0.19 (mean£SD) 14 L 7=,
k& f mmﬂ} TR IR DR % 7R LT\ 72 Subj 4 © BRI

WﬁﬁWﬁT aem Cranking Exercise 0.97CEmBFEL D TH o7, EERTHRIC
L L s 2 B BEBNIBVTRP > 2 HERO TRARO 5

0 5 10 15 20 25 30 35 40 45 50

Time (min) 7.
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Fig. 5, Tympanic temperature changes before,
during, and after 30 min arm cranking exercise
[ for.individual SCI subjects.
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