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Variation of Vital Sign according to Time in Full Immersion
of Hot and Cool Bath

Yi Seung Ju, P.T.R., MPH.
Dept. of Physical Therapy Andong Junior College
— ABSTRACT —

This study was conducted to see variation of vital sign of hot and cool bath according to
time, a questionnair survey and measurement was carried out for 32 students(sophomore) of
department of physical therapy Andong Junior College on the 27th of June, 1995.

The result were as follows :

The average systolic blood pressure(SBP) of stability for 32 college students who were mea-
sured was 105.3mmHg, the average diastolic blood pressure(DBP) was 67.3mmHg, the
average pulse frequency(PF) was 70.7(frequency/min), the average respiratory frequency
(RF) was 15.6(frequency/min), and the body temperature(BT) was 36.6C.

< Variation of vital sign of hot and cool bath according to time>

As time went on, SBP for 32 students who were measured in hot bath according to stabili-
ty, 3min, 6 min, 9min, and 12 min was decreased(105.15 mmHg, 104.69mmHg, 104.24 mmHg,
103.03 mmHg, and 96.69 mmHg)(P=0.3006). SBP was decreased in cool bath, too(105.
15 mmHg, 103.33 mmHg, 103.33 mmHg, and 100.91 mmHg), but it at 12min was a little
higher(103.09 mmHg)(P=0.7566).

As time went on, DBP according to stability, 3min, 6 min, 9 min, and 12 minutes was de-
creased in hot bath(66.82 mmHg, 65.45 mmHg, 64.54 mmHg, 63.03 mmHg, and 59.39 mmHg)(P
=0.0906).

It was similar in cool bath(66.82 mmHg, 67.87 mmHg, 68.48 mmHg, 67.87 mmHg, and 68.
78)Y(P=0.9654).

As time went on, PF was significantly increased in hot bath(70.42 times, 86.96 times, 93.
57 times, 99.30 times, and 101.78 times)(P=0.0001). It was a little increased in cool bath, too



(70.42 times, 70.85 times, 71.63 times, 71.06 times, and 71.45 times)(P=0.9803).
As time went on, RF was significantly increased in hot bath(15.75 times, 19.09 times, 22.

09 times, 24.94 times, and 26.48 times)(P=0.0001).

6.min was a little increased(15.75 times,

19.30 times,

It in cool bath of stability, 3 min, and
19.39 times), but it In 9 min(18.

67 times), and 12 min(18.09 times) was a little decreased(P=0.0176).

As time went on, BT was significanlly increased in hot bath(36.63°C, 37.45°C, 37.81°C, 38.
12°C, 38.33°C)(P=0.0001). It was a little increased in cool bath of stability and 3 min(36.63
C. 37.40°C), but others are similar(37.33°C, 37.37°C, and 37.36°C)(P=0.0001). .

It was revealed by this study, SBP and DBP according to time in hot and cool bath were
decreased. PF, RF, and BT in hot bath were higher, RF and BT in cool bath were higher too.

but PF was similar.
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Table 1. General characteristic of respondents

Table 2. Vital sign values(mean score) of stabiii-
ty by respondents

Variable Category No.(%)
Gender Male 13(40.6) Variable Mean +SD
Female 19(59.4) SBP(mmHg) 105.3+10.2
Age(yrs) >21 16(50.0) DBP(mmHg) 67.3+ 8.2
22< 16(50.0) PF(F/min) 707+ 7.3
(Mean 121.6 +2.83) RF(F/min) 15.6+ 2.8
Height(cm) =165 12(37.5) BT(C) 366+ 1.3
166 < 20(62.5)
(Mean 167.3+6.63)
Weight (kg) >55 15(46.9) Table 3. Temperature and moisture in waiting
56< 17(53.1) room, hot, and cool bath
(Mean 57.2+7.38) Temperature of waiting room 25.1C
SBP*(mmHg) =105 13(40.6) Moisture of waiting room 54 %
106< 19(59.4) Temperature of hot bath 40.1C
DBP*(mmHg) 265 14(43.7) Moisture of hot bath 95%
_ 66< 18(56.2) Temperature of cool bath 20.2C
PF*(Freq/min) =69 8(25.0) Moisture of cool bath 93%
70< 24(75.0)
RF*(Freq/min) >15 11(34.4)
16< 21(65.6) 9 54% P, 8x9 &5 2 5= 4017,
BT*('C) 236.9 18(56.2) 5%t ¥E&xg S-FEE A 202Ce
37.0< 14(43.8) 93% A tH(Table 3).
Total 32(100.0) $Z2718% >105 ¥ 106< 287M9) ag

* SBP =systolic blood pressure
* DBP=diastolic blood pressure
% PF=pulse frequency

* RF =respiratory frequency

* BT =body temperature

Azke) 23 FE71EY HEE durd, &
SxolA 4& ¥ 38, 6%, 9%, 1221 128
o] H XA 106< 1Fo] 2105 2FH
o =gten, 53 6o 110
O0mmHg 9} 96.2mmHg2 FAFoz {93

SEE

Table 4. SBP variation of hot and cool bath according to each time between =105 and 106< group

M 6M oM 12M
Variable  Category  — O MeantSD  MeaniSD  MeanzsD | (%)

SBP of HB* =105 1000+116  962+133 9691125  931+149  13(40.6)
106< 10824150 11004161 107.2+194 104.2+27.6  19(59.4)

(P=0.1094) (P=0.0153)* (P=0.0977) (P=0.1536)
SBP of CB* >105 96.2+12.6  969+111 9544127 1000+ 91  13(40.6)
106< 1095+168 108.9+149 10584139 1058+10.2  19(59.4)

(P=0.0217)* (P=0.0391)* (P=0.0391)* (P=0.1101)
Total 32(100.0)

*SBP of HB=_Systolic Blecod Pressure of Hot Bath
*DBP of CB=Diastolic Blood Pressure of Cool Bath
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Table 5. DBP variation of hot and cool bath according to each time between =65 and 66< group

3M

6M

M

12M

Variable Category  — o n¥SD  MeanSD  MsantSD  Mean=SD No.(%)
DBP of HB 263 60.9+ 8.3 62.1+ 8.0 57+ 7.6 571+ 7.3 14(43.7)
66< 689+123  672+11.8  667+141  6L1+175  18(56.2)

(P=0.0041)* (P=0.1775) (P=0.0091)* (P=0.3917)
DBP of CB >65 67.1+11.4  657+122 6714138 6714107  14(43.7)
66< 69.4+13.0 7L1+11.8  689+123  700+11.4  18(56.2)

(P=0.6050) (P=0.2167) (P=0.7087) (P=0.4751)
Total 32(100.0)

Table 6. PF variation of hot and cool bath according to each time between =69 and 70< group

3M

6M

M

12M

Variable Category Mean+SD  Mean+SD  Mean+SD  Mean+SD No.(%)
PF of HB* >69 " 86.6+16.7 91.8+175 96.0+17.2 98.9+22.4 8(25.0)
70< 89.1+14.8 96.7+13.3 102.7+15.5 104.2+17.4 24(75.0)
(P=0.6967) (P=0.4098) (P=0.3104)* (P=0.4933)
PF of CB* =69 68.9+ 9.6 68.5+ 8.5 65.0+ 6.9 65.8+ 8.8 8(25.0)
70< 71.9+10.5 72.5+8.61 728+ 8.3 73.3+ 6.9 24(75.0)
(P=0.4795) (P=0.2633) (P=0.0235) (P=0.0185)
Total 32(100.0)

*PF(f/min) of HB=Pulse Frequency of Yot Bath
*PF(f/min) of CB=Pulse Frequency of Cool Bath
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Table 7. RF variation of hot and cool bath according to each time between =15 and 16< group

Variable Category M oM M 12M No.(%)
Mean +SD Mean+SD Mean + 5D Mean+SD
RF of HB* =15 18.8+3.9 21.5+6.1 24.3+6.7 273+ 9.1 11(34.4)
16< 194142 22.8+6.0 25.9+9.9 26.2+11.1 21(65.6)
(P=0.6950) (P=0.5928) (P=0.6285) (P=0.7922)
RF of CB* =15 19.0+4.3 18.7+5.6 18.4+9.0 182+ 8.1 11(34.4)
16< 19.3+4.3 19.6+3.9 18.5+4.7 178+ 4.2 21(65.6)
(P=0.8376) (P=0.6035) (P=0.9772) (P=0.8463)
Total 32(100.0)

*RF(f/min) of HB=Pulse Frequency of Hot Bath
*RF{(f/min) of CB=Pulse Frequency of Cool Bath
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Table 8. Variation of vital sign on hot and cool bath according to each time in gender

Hetglov 9RelA FasT oAl 128
A o Zrbebe RAE BT Wues
oA Al7re] Aol whe} 70423, 86.963),
93.573}, 99.303], el 101.783 2 EAHo
2 o8 A3 F7HhER(P=00001),
SANE WA £l 248 BIoU 2

L
L

, M 6M oM 12M

Variable  Category  — o S MeaniSD  Mean<SD  Mean£SD No.(%)

SBP of HB M 10884+150 110.77+16.1 105.38+185 104.61+315  13(40.6)
F 102114132 100.00+153 10157+17.1 96314167  19(59.4)

(P=0.1890) (P=00645) (P=05543) (P=0.3400)
SBP of CB M 110774149 108.46+16.8 108464163 10846+ 8.9  13(40.6)
F 99.47+16.1 101.05+124 96.84+10.6 100.00%+ 9.4  19(59.4)

(P=0.0543)* (P=0.1608) (P=0.0200)* (P=0.0165)*
DBP of HB M 6579+10.2 6631+ 95 63164129 6157+11.2  13(40.6)
F 64.614£13.3 6307+11.8 60.00£12.9 5615+17.1  19(59.4)

(P=07791) (P=03991) (P=05024) (P=0.2854)
DBP of CB M 73.07+125 71.53+14.1 7461+11.3 7538+ 88  13(40.6)
F 6526+11.2 66844105 63.68+12.1 64214102  19(59.4)

(P=0.0748) (P=0.2888) (P=0.0151)% (P=0.0031)
PF of HB M 97.76+16.7 104.23+126 113.30+12.2 11546+163  13(40.6)
F 82.11+10.1 8942+12.4 92.63+124 9421+148  19(59.4)

(P=0.0024)* (P=0.0025)* (P=0.0001) (P=0.0006)*
PF of CB M 72.69+133 7143+115 6953+102 6984+ 9.3  13(40.6)
F 7005+ 7.6 6947+ 7.5 7173+ 74 7242+ 7.0  19(59.4)

(P=05255) (P=05217) (P=0.4856) (P=0.3781)
RF of HB M 19.84+ 43 2492+ 7.4 2492+ 7.4 33314114  13(40.6)
F 1878+ 4.0 2057+ 40 2057+ 40 2400+ 64  19(59.4)

(P=04815) (P=00413) (P=00413) (P=0.0012)
RF of CB M 2015+ 4.9 1976+ 59 1938+ 86 17.92+ 7.4  13(40.6)
F 1857+ 37 1900+ 34 1780+ 43 1788+ 44  19(59.4)

: (P=03125) (P=06434) (P=05231) (P=0.9892)
BT of HB M 3731+ 0.3 37.86+ 04 3830+ 03 3855+ 0.3  13(40.6)
F 3754+ 0.2 3776+ 0.3 3734+ 03 3814+ 03  19(59.4)

(P=00175)* (P=0.4404) (P=00131) (P=0.0008)
BT of CB M 3741+ 04 37.33+ 04 3739+ 04 37.37+ 05  13(40.6)
F 37.37+ 0.3 37.33% 0.3 37.34+ 0.3 3734+ 02  19(59.4)

(P=0.7672) (P=0.9947) (P=0.6956) (P=0.7840)

Total 32(100.0)
7184 vl A Aol Aol wel 4 sk ZEFFE 28004 Azte] A w
Zrd g e, W& 38N 68dA A F g {8 Ererg e, 2z 165753, 19

ol 093], 22.098], 24.943), 72 1 26.485 % &9

Al EolATHP=0.0001). Y &A= AHA
oA} 38 ¢ 68MA zZzk 15753, 19.303,
19.392 AHa =sisig ot 981 128oA=
18.67319 18.0982 <7t TAEFFTH(P=0.
0176). A& 2804 A Ajgte] Rupztel
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oz} 36.63°C, 37.45C, 37.81°C, 38.12C, 28 120
2 3833C Soz FA Z7sAn(P=0. 0 "1 o
0001), W&ol AE HHAClA 38Tl 36, pp SOF———— __FrefHB
63 3740CE o 37hste 248 2% % _ PF of CB
o}, 68, 98, 128 = 37.33°C, 37.377C, " L é L7y
37.36C= ©Hl&d F4L HYch(P=0.0001) %bt m m
l "
(Table 9). y.__ Time
Fig 3. Variation of PF according to time in hot and
105 L —— - 5
SBP 100 ~»] SBPof HB 25 ——e
95 N - 20 —w==y—5—% “"RFof HB
SBP of CB L ?
o T 10 “YRF of CB
sta 3m 6m 9m 12 1) T ——— ©
bili m 0 L ¢ i
ty Time sta3 6 9 12
bim m m

Fig 1. Variation of SBP according to time in hot
and cool bath

ty

Time

Fig 4. Veriation of RF according to time time in

hot and cool bath

70
—r— 385 »
65 *~.] DBPof HB 37.5 75:1:'/ —
DBP 60 BT 37 > —‘ET of HB
55 DBP of CB 36.5 BT of CB
50 i 1 e 36
sta 3m 6m 9m 12 BSGTF 12
bilit m ab  m  m
Y Time i Time

Fig 2. Variation of DBP according to tme in hot

Fig 5. Variation of BT according to time in hot

and coot bath and cool bath
Table 8. Variation of vital sign according to time
Variable Stability M 6M 9M 12M Povalue
Mean + 5D Mean + 5D Mean + SD Mean + 5D Mean + 5D

SBP of HB 105.15+9.7 104.69+13.9 104.24+16.0 103.03+17.2 96.69+28.0 0.3066
SBP of CB 10.15+9.7 103.33+16.9 103.33+149 10091+14.4 103.09+£10.3 0.7566
DBP of HB 66.82+8.6 65.45+11.2 64544100 63.03+128 59.39+13.6 0.0906
DBP of CB 66.82+8.6 67.87+12.3 6848+12.0 67864127 68.78+108 0.9654
PF of HB 7042+7.3 86.96+16.8 9357+15.2 99.30+17.8 101.78+20.5 0.0001
PF of CB 7042+7.3 70.85+10.1 71.63+ 85 71.06+ 85 7145+ 7.9 0.9803
RF of HB 15.754+2.8 19.09+ 4.4 2209+ 63 2494+ 9.0 2648+105 .0.0001
RF of CB 15.75+2.8 19.30+ 4.2 1839+ 44 1867+ 6.3 18.09+ 5.7 0.0176
BT of HB 36.63+1.9 3745+ 0.3 3781+ 04 3812+ 04 38.33+ 04 0.0001
BT of CB 36.63+1.9 3740+ 04 37.33+ 0.4 3737+ 0.3 3736+ 0.3 0.0001
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Fig 1, Fig 2, Fig 3, Fig 4, and Fig 5& A}
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B AdFE & -4Y8d HFAFEA A
vital sign(+%7] 3 o/ 97183, WS, TF
T, AL F)
64 27¢ <U¢FH
S F 529 F AHE %1 AU AYF
Ad A4S A 329 (61.5%)F & WL
B AAEAT

ot e A P8 Y &4
Heg vredH, A48 88 e FAs(nee
dle) T JtelEl (catheter) & F 0 E Hof] 49
st 9bed &3 ¥ 3E7] (calibrated pressure trans-
ducer)ol] &1 2 8te] E Y (beat-by-beat arterial
pressure) & AFHH R A&H FHE s
Bieolch, ey o] P wdY Ay A

BAAA s d&Ho)A Xdin. I ERZ thF

2 YAgH g3 RH Y E ¥ (occlud-
ing-cuff auscultatory technique)& YA o=
Axnsn Uk By AL Y
(unyielding cuff)Z Bz Koz ¢=4e] T
71 %™ (compression bladder), 8¢t W{oc-
cluding cuff)e] F71FHUe &g 7tele=
27124} F(inflation bulb), 7}al® ¢H & 1}
Ehi = 4 E A (manometer) 9t EYthel 4E &
W FriFdTE 2-8%e WH(valve)2 T
AY YA E Agsle HHor FHor.
FA7 e €4y A S 2o v
T olth. Ehel Y &AW 2 Riva-Roccel
(1896), Hill & Bamard(1987), Korotkoff
(1905)e] 9Js) ALdg FRe o3 ¥ H &
AEH g Z2AE £o. FVIFEHUE X
38 @<l (nondistensible cuff)& AHE
(brachial artery) -#lo] &g}t F7|FoY
7b BFEol AeFHel ¢E e a8ty 37}

ol

, BFS, 28 MY WEE adzE.

z2x] %% Axi: ¥3E& gstd 8
(radial pulse)E © o4 A F gl
717U T BEE Fof FH YU WY
ZIFide JA2 FEH YU 4¥e
ol ol HAM F£Ho ¥ ARIY
FEMHA Eojd e FAFHS T 2
dor s27) A¥sn o) 4 F(cardiac
beat)vlt} Feisty FARHOZ wESE w3
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gEirEos U el F7E wjA gol
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ool 718 o sle 5 #FS £ 3
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AT RE g7t AR oo 28 &
e Al oAy EgE Zeio.

Yo FRoE TENIEYT o) E Y]
Aed, FE7EYS U dgule] FE
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T de o, olergye 4%

184 £5718¢ Aleld] ¥

W &t (residual pressure)2 23k
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astolic blood pressure)2 66.82 mmHgth. 9]
TR BE AAAe HE £57] £ ol
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gol AZHE 82 U Bx Rakn o
BY AeY FE A, YA A 2
45 slom AztEn. 1299 wuisel 5§
= 22k 70.423], 15753891, Ha AL
36.63C%.

gD e . @8 Zzte g Azng
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=74 Jgoh(P=0.0031). 7 $(1995)?&
of gl SlojA ¥hel WEvt ARV =
apol 7} glo of Al7j7F AU ZEE P
o] Walz e o] FARET; ojzpv) okt
golxitke o] 27H B dAFAHAHCl YA

c}.

—_—

Ol

YUSE 280 YEA BT WA o7
uth folair geted, 3829 AFdA ¢

7} 97.763], o327t 82.113)0] (P =0.0024), 6
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113.38}7} @=tol 1, 92.63 mmHg: o =}
2 g27h E¢oi(P=0.0001). 1285 &
247} 115.46 mmHg2 «§zte] 94.213) =
o0 FAHoE {FASHA EUCHP=0.
0006). WY&l ULA 32T 6=
F27h oz 2ok o), 9B 128
ANAo s o7t @ab Bt ok ¥ A U
Ebtet.

CEFFTE ZReA G Al o} d

A7 ozEk {FY8tAl Frhst e, @
of zZtz} 3%ojA] 19.843]9} 18.783]0] 10
(P=0.4815), 620l 4] 24.923] ¥ 20.573]
(P=0.0413), 9%-ollAl 24.9231%} 20.573)
(P=0.0413), 28]1 128o& % 33.313
o] Fxi7}b 24.008)9) oz} Bty EUoH(P
=0.0010). WEJAME X7} o3z ¥}
i

eazol Y&/A 3RH ofzie
3754°C7 =9 37.31C Br} =1 (P
=0.0175), 62 A= gz7} 37.8CE o
Zke] 37.76°C Hrt} ¥zt Egtow, 9ioj
ME el Z+zF 38.30°C, 37.97CE =3
7b 2 2oh A e (P=0.0131),
1280 e P17} 3855C=2 o3zt 38.
14C Bt A4 YelRth(P=0.0008).
oAl 2zt AP A Fed7) vl
t}.

vital signe] ¥3}>

FEINEEL A 280 J&F 3
=, 68, 98, 2811 1289 AlElA
2+ 105.15 mmHg, 104.69 mmHg,
mmHg, 103.03 mmHg, 28] 17 96.69 mmHg
2 ARte] AgeE HE FAsU(P=
0.3006). Y& Ao 105.15mmHg, 103.
33 mmHg, 103.33 mmHg, 100.91 mmHg=
Zastgov opRlw 128 A 103,
09 mmHg=z <7t &7}l A eH(P=0.7566).
e8olA 3712



N
=

A Aol Aol wel opna

T, 4SS 38 62ol4 %7
o
Q

o d
L X P

oy
[\*]

98 oA ZHasiart B
A2t F7tete FAHE BS
FE 2804 Alzte] Aupztel uhet
423], 86.963], 93.573, 99.303,
1017832 BAIH2=Z {3l
718l 2 (P=00001) YEME
F7hete A8 Both
FE LMW AlZrol Autgtel upeh
Z7lsledl, 22 15.753], 19.
093], 22.093), 24.94%], 1831 26.483] &
o3 A ol tHP=0.0001). ¥ &dA
' ¢AACA 37 9 68717 47 15.
753}, 19.30%], 19.3982 A =718t
o, 983} 128 = 18.673]9 18.09
37 o7t 2 43YcH(P=0.0176).
5. ML 280X HA] AZte] Azt
u}e} 36.63°C, 37.45C, 37.81°C, 38.12C,
aglm 38.33C S0z HA Z/ede
ol (P=0.0001), Y&l A= A AA 3
Brlol= 36.63C9} 37.40CE 2 71
gt FAE BIou, 6%, 9%, 122
1280 = 7tz 37.33°C, 37.37C, 37.36
T2 vls3 FA4L BYo(P=0.0001).
geia] 2 dA7ATe] 93l 28X
F27) 2 oledge Tadgn, Wuks
2 SFF, AL 58 2844 FEF FUME

B3, YRAME TFTY AL F7HeA
oy #utee= Hld £& YRS, &
ATARE A JH ALE T Ao
218 g4 Fuxsz ALE 5 e
Az2En, FF 28 Aoz 3 A7V 8
TFE

Lo S B ool xR op o
B
o T

do o 12 o [ dr 12 2 o ob

Ol
-
2

- S R

L Zds g 98y, HITzIIA 29
(2) : 16—23, 1992.
2. 3RS 189 1 /| BDE(L). ENED

A, 1995.
AA 49 229 A7} BAXNE U E =
3

o) B23 AT el ers], 1993,
a7, NS SR BRY JIE 9
# 9aus eous WMo fans

837, 21(1) 1 2739, 1987.

5. 113% 248 ¢ wAF. WEAMH, 1993

6. S, Bz, AT, HIE: L548

12.

13.

14.

15.

16.

— 48 —

8, gk, 1993.

wQE, Aoy FAPYAZT WA B
FrgAedo ojAe JT. ey
], 17(2) . 93—101, 1983.

WA, 207, FUA, R, T
guzol W@ BIAU FBA B
of B AT BAARIA, 3(1) : 59—
66, 1969.

%% : ¢34, $2AL 1985
9, A7 : %@%“ﬂilﬂa’ﬁ“
{43

(2) 1 157—-169, 1992.

RS, RS, Pold iy HEw
7

of W Yy Zdol B AT WP
33 =], 28(3) : 6882, 1991.

Bader, M.E., and J. Mead : Effect of local
cooling on finger blood flow in individuals
exposed to warm ambient temperature. J.
Appl. Physiol., 3 : 508—512, 1950.

Donna L.F.: Chest physical & pulmonary
rehabilitation. Year book med. publishers,
INC., 1987.

Greenfield, A.D.M., and J.T. Shepherd : A
quantitative study of the response to cold
of the circulation through the fingers of
normal subjects. Clin. Seci, 9:323—347,
1950.

Hensel, H. : Neural processes in thermore-
gulation. Physilo. Rev.,, 53:948—1017,
1973.

Hertzman, A.B.: Vasomotor regulation of

cutaneous circulation. Physiol. Rev., 39 :



17.

18.

18.

280306, 1959.

Rapaport, S.I., E.S. Fetcher, H.G. Shaub,
and J.F. Hall : Control of blood flow to
extremities at low ambient temperatures.
J. Appl. Physiol,, 2 :61—71, 1949.
Schottelius, B.A.. and P.D. Schottelius :
Textbook of Physioclogy. 17th ed., The C.
V. Mosby Co., p.290, 1973.

Selkurt, E.E.: Basic Physiology for the
Health Sciences. Little, Brown and Co.,

20.

21.

Boston., p.554—557, 1975.

Thacker, E.A.. A comparative study of
normal and abnormal blood pressure among
university students, including the cold-pres-
sor test. Am. Heart J., 20 : 89—97, 1940.
Whittow, G.C. : The effect of different envi-
ronmental and cold-bath temperature on
the cold pressor response in man. J.

Physiol,, 129 ! 72—73, 1955.



