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Abstract

The purpose of this study was to evaluate the thermoregulatory responses to postures under different
environmental conditions and to obtain the basal information for standard i:lothing weight, indoor climates,
and working condition.

Two adult female(225yrs, 46kg) were participated in this study.

The experimental conditions were divided into three groups: 1), comfort(27+ 1C, 60+ 10%), 2) hot(34
+1C, 60+ 10%), and 3) cold(21+ 1€, 50+ 10%) condition.

The postures performed were as follows; standing, sitting on the chair, sitting on the floor, and supine
on the floor.

At each condition, subjective sensations, 12 points skin temperature, rectal temperature, total and
local sweat rate, pulse rates, blood pressure, skin blood flow rate were measured.

The results were as follows :

1. Rectal temperature was high significant among groups in order of supine, sitting on the floor,
sitting on the chair, standing posture(p<0.001).

2. Skin temperature was high in part of contact with the surface of the floor or wall and the effect
of posture was greater in peripheral temperature than torso temperature.

Sitting on the chair and sitting on the floor posture showed higher peripheral temperature than standing
and supine posture. And peripheral temperature was lower in supine posture than any other postures.

3. Total and local sweat rate were decreased in order of standing, sitting on the chair, sitting on
the floor, supine posture.

4. Pulse rate and disastolic blood pressure were higher in standing posture than supine posture,
and there was significant difference between two postures(p<0.001).

5. Blood flow rate of thigh was high in sitting on the chair and sitting on the floor posture and
low in standing posture. Blood flow rate of leg was low in standing posture significantly(p<0.01).

6. In comfort and hot condition, temperature sensation and comfort sensation were higher in standing
posture and lower in supine posture than any other postures. In cold condition, temperature sensation

was lower and comfort sensation was higher in standing and supine posture than any other postures.

— 415 —



72

BRKEREE

And supine posture was appeared positive in hot condition and negative in cold condition.

From this study, we confirmed the effects of posture on human thermoregulatory responses.

Resuits indicate that even under same conditions and clothing weight, the insulation of clothing will

be different to postures.

Key Word : posture, thermoregulatory response, rectal temperature,

skin temperature, sweat rate, blood flow rate, pulse rate
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Table 1. Description of experimental clothes

Description Fiber Content (%) Weight (g)
Brief Cotton 100 12 B
Upper wear Cotton 100 75
Under wear Cotton 100 85

73

Table 2. Physical characteristics of subjects

Subject | Sex | Age | Height(cm) | Weight(kg) | BSA.(m**
H F 23 159 47 1494
] F | 22 156 45 1421

BSA : Body Surface Area
* Calculated by Takahira formula™

2) #2 = W XA

ARA7E 19920 79 28U FE] 10¥ 397HR o],
23 220l A 5A17bA] 14 13 A A8k

Agere HHH873(27+1%€, 60+ 10%RH), t1& &
7 (34+ 1T, 60+ 10%RH), & ##7(21x 1T, 50+ 10%
RH)S 4 z=71& dAsisdch

Az = A S ALste selvel 774
Ao 4] YubH oz o) &5 3 e AHZA Fig 1ol
ebd viel o]l A4 glE AAl(standing D AHAl 1),
2 bell ¢k-2- b4 (sitting on the chair © 2HA] 11D, vFe}el
¢+-& A (sitting on the floor - 2HA 1), vl &
AHA) (supine on the floor : 24 V)] 47}#] 241§ A
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N\
T\

sitting on the chair(ZHAl 1)

standing(ZHA] 1)

C—=—="—"

sitting on the floor(x+4] M) supine on the floor(ZHA4l V)

Fig. 1 Experimenfal postures
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Fig. 2 Rectal temperatures under each posture in comfort
condition(27+ 1C)
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Fig. 3 Rectal temperatures under each posture in hot condi-
tion(34+ 1C)
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Fig. 4 Rectal temperatures under each posture in cold con-
dition(21+ 1C)
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Table 3. Rectal temperatures by posture under each environmental conditions
I il 1 N

Mean SE Mean SE Mean SE Mean SE

COMFORT H 373 0.04 374 0.07 372 0.02 372 0.04

J 375 0.03 373 0.09 37.1 0.05 371 0.03

H 374 0.04 374 0.02 372 0.02 369 0.02

HOT J 375 0.02 373 0.07 374 0.05 370 0.03

H 372 002 372 0.02 372 0.05 370 0.02

coLD } 373 002 373 0.02 37.1 0.02 371 0.04

I * standing II : sitting on the chair

Il * sitting on the floor
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Fig. 5 Skin temperatures under each posture in comfort
condition(27+ 1T)
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Fig. 6 Skin temperatures under each posture in hot condi-
tion(34+ 1C)
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Fig. 7 Skin temperatures under each posture in cold condi-

tion(21+ 1C)
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Table 4. Skin temperatures by posture

BEKRBEE

under each environmental conditions

foa had thf lef thb leb foot | foof

34.23 | 3382 | 31.86 | 3227 | 3192 | 3147 | 3440 | 3491
3462 | 3437 | 31.78 | 3226 | 31.76 | 31.99 | 3440 | 3503

34.75 | 3498 | 3321 | 3334 | 3536 | 3242 | 35.12 | 3565
3464 | 3453 | 32.12 | 31.99 | 33.79 | 31.54 | 34.02 | 3463

33.86 | 3385 | 3257 | 3242 | 33.74 | 3296 | 34.12 | 34.78
34.10 | 3467 | 3246 | 3244 | 3250 | 3245 | 33.82 | 3440

34.26 | 3442 | 3403 | 3366 | 34.32 | 3469 | 34.69 | 34.62
3506 | 34.19 | 3296 | 33.34 | 3351 | 33.06 | 3343 | 33.06

3444 | 3499 | 3366 | 33.70 | 33.77 | 33.78 | 35.79 | 35.63
35.53 | 3581 | 33.18 | 3363 | 3326 | 3376 | 3544 | 35.75

3542 | 3560 | 3463 | 3443 | 3530 | 33.84 | 36.00 | 3648
35.85 | 36.07 | 34.70 | 34.25 | 3348 | 3390 | 35.95 | 36,55

3500 | 3516 | 34.53 | 34.14 | 3366 | 34.21 | 36.09 | 3629
3535 | 35.74 | 34.00 | 3444 | 3344 | 34.77 | 3567 | 36.04

3543 | 34.76 | 34.12 | 3381 | 3361 | 33.76 | 3505 | 35.35
3549 | 3544 | 34.18 | 34.89 | 3383 | 34.56 | 3534 | 3567

31.76 | 29.69 | 20.85 | 29.09 | 29.57 | 29.33 | 28.81 | 26.89
3243 | 3167 | 2049 | 2968 | 2997 | 20.02 | 30.03 | 28.13

3230 | 31.73 | 3095 | 2990 | 3298 | 29.15 | 3241 | 3204
3184 | 32.01 | 30.17 | 2895 | 30.07 | 2925 | 30.11 | 27.80

32.84 | 3120 | 3000 | 30.08 | 2998 | 29.29 | 28.13 | 29.55
3228 | 3212 | 30.60 | 30.08 | 30.86 | 30.76 | 30.22 | 28.51

3328 | 2845 | 3083 | 29.73 | 31.28 | 30.01 | 29.34 | 24.68
31.81 | 3027 | 30.12 | 30.19 | 3144 | 31.67 | 29.06 | 2562

rec foh | che | abd sp
I H | 3734|3505 | 3477 | 3346 | 3355 | 3364
C ] | 3748 | 3483 | 3393 | 3282 | 3328 | 3356
8[ n | H | 373635353610 3473 | 3478 | 3482
P ] 13729 | 3517 | 3429 | 3360 | 3304 | 3379
O | y | H |3722|3534 3553 | 3453 | 3434 | 3421
R ] | 3714|3479 | 3400 | 3276 | 34.10 | 3376
T y | H [3720]3538 3571|3528 | 3584 | 3502
] | 3714|3525 | 3502 | 3351 | 3523 | 3427
I H |3743 3632|3526 | 3514 | 3489 | 3490
J | 3752|3629 | 3486 | 3418 | 3408 | 3476
u | H 137413653 | 3605 | 3610 | 3452 | 3549
H J | 3735|3633 (3510 | 3506 | 3453 | 3523
0 m | H | 37213614 3520 | 3534 | 3494 | 3515
T ] 137373618 | 3551 | 3503 | 3428 | 35.10
v | H | 3686 3533|3560 | 3527 | 3474 | 3494
J | 3704 | 3608 | 3550 | 3511 | 3535 | 3532
1 H | 3720|3329 | 3407 | 3282 | 3144 | 3125
] | 3734133473225 3123 | 3188 | 3134
C n | H | 37213427 | 3490 | 3329 | 3328 | 3265
(]3 J | 3731 | 3407 | 3295 | 3287 | 3121 | 3144
D | m | H |3724|3413 3502|3388 | 3362 | 3224
J | 3700 | 3362 | 3165 | 3273 | 33.17 | 3198
v | H |3704 3378|3401 | 3367 | 3338 | 3306
] | 3709 | 3405 | 3240 | 3163 | 34.87 | 3204

[:I . standing I

Il © sitting on the floor

rrec . rectal temperature

foh | forehead temperature
che : chest temperature

abd ' abdomen temperature
sp - scapular temperature
mst - mean skin temperature

Lfa . forearm temperature
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Aoz AtmEch

. sitting on the chair

IV ! supine on the floor

han : hand temperature

ths : thigh temperature(side)
thb : thigh temperature(back)
les - leg temperature(side)
leb : leg temperature(back)
ft : foot temperature

ff . foot finger temperature
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o FHA Qs vind A seldels F
Wpalell A e 87 o] W& ALl upgte] BAldE
A g eate] A A HFe FAHAM =7t 2
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Fig. 8 Sweat rate under each posture in hot condition
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Fig. 9 Pulse rate under each posture
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Table 5. Blood flow rates by posture under each environmental conditions

I I m v
FT FL FT FL FT FL FT FL
comfort 1.25 122 137 112 115 115 142 155
hot 147 1.70 1.90 220 181 273 225 219
cold 0.58 061 083 0.75 0.85 0.76 0.90 0.74

FT : flow rate of thigh
FL : flow rate of leg
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Table 6. Subjective sensations by posture under each environmental conditions

I 1I m v

Mean SE Mean SE Mean SE Mean SE

comfort TS 459 0.14 434 0.14 4.34 0.07 396 074
CS 242 015 204 0.04 200 0.00 2.00 0.00

TS 642 015 6.83 0.11 596 004 5.54 0.14

hot (0] 379 0.12 400 0.00 354 0.15 284 009
TS 200 0.08 229 012 242 0.15 2.00 0.00

cold CS 263 0.11 259 0.15 267 0.14 2.75 008

TS . Thermal sensation
CS . Comfort sensation
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