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The Effects of Warm Water-Filled Bag on Body Temperature,
FiO,, Respiration Rate, and Blood Sugar in High Risk Neonates

Kim, Hee Young" - Park, Ho Ran? - Moon, Young Im? - Hee, Park Jin?

1) Nurse Practitioner, Asan Medical Center, Department of Neonatal Intensive Care Unit
2) Professor, College of Nursing, The Catholic University of Korea
3) Research assistant, College of Nursing, The Catholic University of Korea

Purpose: To investigate the effects of a warm water-filled bag on body temperature, Oxygen demand, respiratory
rate and blood sugar in high risk neonates. Method: The infants were assigned to two groups, 16 in the
experimental and 20 in the control group. Infants in the experimental group was received 40~42C warm
water-filled bag therapy for 2 hours under radiant warmers. Infants in the control group were placed under the
same kind of radiant warmers but without the warm water-filled bag. The following were measured every 30
minutes: rectal temperature, Oz demand (FiO:), and respiratory rate. Blood sugar was measured hourly. Result:
Body temperatures increased significantly in the experimental group (P=0.0138), and there was a difference
according to time (P=0.0001). Significant difference were found between the two groups for FiOz (P=0.0180).
There was no difference in respiratory rates between the two groups and rates according to time for the
experimental group were also not significant (P=0.3569). No significant difference between two groups was found
for blood sugar(P=0.2152), but there was a significant difference according to the times (P=0.0001). Conclusion:
This results of this study indicate that a warm-filled bag is an effective means of resorting body temperature and
reducing O, demand in high risk neonates.
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EZ0Ug oiBgtleayo] AHMMOo| MR AKRTE s a4 HENl nIXE A}

M B

IAE Aot 24 Y Aoy AT AGA RE
HEOR Qe o]FEF AMFEo] FFoIYoR F2 A
ol o] @old dg AAF B3It eyEThEY,
1996).

1Y Aot AEELE 1E9 9877, §F A8
2 Aol AF 39 PR JFE PedHEdY 2
FY, 1996) Aot AF A5 A T AL BHAFY K
A, w9 o defjde FFRA, HAY ¥ +HE, B, 7

Felt Folchz Bul], 199).

Aol GAAL FHFIY L&, 7R, FHUEWEY 2%,
X Toll g3l 9T Set(@FRS, 1992). TAE AN
o] AL@AE AF FA vy Fadt ALo] B
A Uz fA4E o AEgo] dANsH F/HEY, AAMLFE
A2QTE FUMIY, E3ARE F/AA FAFoE A
AotollAl Az+st tiab FolE fdetn, AT wA A 3}
o 3FEFLE F7MZ 4 Qlti(Janusek, 1990; Reis &
Dodson, 1996).

298 Aot A2#HE A% BS7G HHVIE AHEet
Aom WE7] AHgoR AALT oded B2 aHE B
Ak gy 29E AAete] AL AAE, Ad wHT
Ad A A4, 71HEQ, Zig A, AW 844 F
F F4, B BH 59 99 /A HAZ At
4719 Bo| ¥4 5 Ut
A8 AAgorel AR FAgo] FF A7E FolN &
ojFojx 1 9jou, ALY AL g% ATFE A
297 vigte] wlgoleA £4 AT Zedd FHY
Hell A3l A A2g AL 29 F U= B
(Robin, John & Don, 2005)7} & % dA77F 58 4%
Itk 53] AL A4k QF, Al Fojlo] B ks AF
v A e Al

ofof AFAb= AlAYotrt Pk} AAeA A=
g A8 & Ae EFHUE o8 e
A Aolo| X A F 24 Bt AR, AL QT T
g uXEe a74E golryz ok
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2 A7 ddE e A FHEE Aot FEAA
2002 495E 7971 47097 Qg AAo} 367 o|T)
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ol dAse YaAe AgsEn. 5571
A¢ dzee 19 3 4829 2392 Bl A
% 69 % 369el d@ A2 4

i
ud
=0

=~
A%, 24% H79 QUH 54 HUTH 92T 3

FAE Apol7} AUTE 1>,

<E 1 AP iz MN EY
FER RS

=) BH+SD X2/t P
N(%) N(%)
AENEE (wk) 3417 34125 068 04994
<32 4(25) 5(25)
<34 5(31) 5(25)
<36 4(25) 5(25)
36 ¢ 3(19) 5(25)
24 AF (em) 18314421 22024842 172 0.0962
<1500 4(25) 3(15)
<1900 3(19) 4(20)
<2200 5(31) 3(15)
<2500 4(25) 6(30)
2501 < 0( 0) 4(20)
38
go} 8(50) 12(60)
oo} 8(50) 8(40) 0.55 03600
2ot ey
AE 3(19) 6(30)
A 2N 13(81) 14(70) 027 0.7003*
o7} A5
12 7+1 71 081 04251
5% 8+1 8+1 0.04 09700
28E 5
Al gt 1( 6) 2(10)

*
AN#sA s 1594y 1890 060 10000

* Fisher's exact test

)
B A7E 0254 dE2TE A F AAY fAAEd ol
Aol AL ANLEE 24~26T, 55 40~60%%

A3t

Adote Aot S8R ddF WA7I(Air  shields
78-000-70 radiant warmer, Air shields Vickers, Hampshire,
England)?] €€ Fx7t F T AX A& el 23 &%
£ 294 433 FA%dEIE 10% TEF Fho] FUHA
o e ALel wel 2AHE ARLE PAVIE B
A gkt
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o AFAA

A FZoAE A Aoz AMgsy e 2 4 1
B EF0Y4@3x3l5)e] 40~4272 tl&+E 12~23% A
3, Ao} gRe] Ay gA GEE FX & H(FA: %2
mm) ool diel ol 3] fE8E wiAlsth EFmUE
30%uich wigEFo] v 227 40ColFE WA &

TE SArhEAH, 1991; 9738, 1993). Y27 EFHY
7} S Az %‘%71 olg BLHYch

TE ddAE 2 FXHd 4o AAE HolRew A
Aol §7](boundary)E 2*%%}04 AL AR EF
oy BEo] 3] HEE PN 2T HPE AAE
HREF ok

]

AYE +0.19 AL A(Becton Dickinson Co., China )&
o]_g.-gl.o:‘ 9,]_\?. o]] 7}.7g» 04251:0 \ﬂ-z] oJ-—y )\IH_Q_I:E_
A wgshe AAAL S FAFH oA A2AY 4%
o] BF MYUHEE 39 HuAE gElv ARI] BE
9 A& 71E3A% & AT E Y Al 3L ol F
o 308wttt 43 FAstd F 53] SHEG

. AXQTE

AAotoll Al Fatg TUEG A4ESHEI} 95%7F He Al

A9 FYAAEEE A2QTER TANNL, FUALETE

+ oxygen monitor(810, Kontron, Mtinchenstein, Switzerland)=

J::m

gr{mcﬁ&

o A2EY

F2 8 AF2E SAS T2 IHE olgste] A A¥
3 Q2T 7o A7z, 24 A AF, A, B,
F 2 5% o=t A, a8E FF 98 $243
t-test®} X-testS} Fisher's exact testS 3FTh AL, AtA
T, 3%%, 899 A¥TH dx2TL Aol repeated
measures ANOVAZ #431Gom, EF T Mixed model)S
ol43te] AutAel 54L& 1T 4§ ik

X
oL

362:06CAM EF9Y & 308 ¥ %Ei l%"o";ﬂ 323
Al dolut 147 Folle 36.6+0.7CE AN WYY ALo]
g3 22X F 169 EF7F FAAES el “%OL} o
& 36.4+0.6CoIA 30% Tl 36.1:05CE Ho|RI 24T
Tl E 36.3:0.7CE A EH X vlFTE 2>

QutEel EAo W AxE Bd 4749 AH 77hE, &
A A AFERE AFE g {2 Aolrt T AE

<E 3> Mel 93, SYNSY Yo WE H2 24

2319t 2 dFA ALQTEE 99 A9 o 3080} =y | 2
S s  eal s b *
o 43 3339 £ 58 FFeA = Al A
s AENDT (wk)
- 25T
<32 0.0719 03619 0.0396
iAol Al A2tel B3 F ZUE(Eagle monitor, Marquette <34 0.3281 0.0212 0.0034
electronics, Milwaukee, US.A)Z S+ Al leadll o] YEIE 5 3S63§ g;z;g gggzi 00;)01
il%_7l%8}%v}. % ?l;?f’ﬂ*i IEFE A9 A A 3080t 24 AZ (gm) ' ’ '
o} 48 A3 F 538 FF8% <1500 0.0988 0.1804 -
. g <1900 02119 0.0026 0.0109
_ ) . <2200 0.5966 0.1696 0.0044
o5 = ulc |2 = = o =7 -
FANHE FHEAE AARNHY L EZS5A7](Surestep, 2500 0.0112 00137 0.0155
Lifescan, US.A)S ©]&3lGch & Ao dg2 dY Al A
2% o|F A o2 23 HH3e] F 33 ZAYch got 0.0133 0.0005 0.0005
oo} 04181 0.0001 0.0001
THAIZ . 23 A7 nsag
<E 2> AP =7 H2 Wl
HA+SD
g .
£ A 302 60= 502 1202 Source F P
AZZ(N=16) 36.2+0.6 36.3+0.5 36.6:0.7 37.0:0.4 373103 T 6.75 0.0138
A1z 16.40 0.0001
2 F(N=20) 36.4+0.6 36.1:0.5 36.240.6 36307 36.30.7 FA7H 1430 0.0001

AR ;29 ATAY BEAE
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BF0UE 0|88 Jl2edo). aFHAMo Hem MAeTe, &5 g TiXE an

TH dF2TY ol Hole FJEE A4 Al AFo] 2201~
2500gm<] A, dopelAN AL m37}t AUT<E 3>,

ARTY A: QT EE Aol FEAE =& Al 2316%
o]%lal, 30 F 2429%, 1AITF T 22:3%, 1A 0% &
22:3%, 2417 F 22+4% Q3 dEZAMY 31+11%, 30+
10%, 28+10%, 28+10%, 29+12%¢°] H|3} &g x}o|E &
F2H(P=0.0261), AFHoZ T vle Atx QFE}
Stk AlFEZ e 593 H3e ATH0.1986)<E 4>,

= T
50+12 3)/E, tHETL 46+19 3/Fo)A 58121 3/EO
9 % zole ARAIP=03569), AFHET
943k Zo)7t U THP=0.1080). TEZELS YUUTKE 4>,

AEFL T2 Al 79:28mg/dl, 1A 7 & 78+28mg/dl, 2A17F
T 97830mg/dl ©lNI, RIS 68+19mg/dl, 73+24mg/dl,
g721mg/dIZ ¥ 79 K% o= Ao LHP=0.2152).
AFEEE 8 A7 AAThP=0.0001). XZ2ES AN
¥ 4>,

= 9

A Aok A PAY o 35%2 B 1996dE I
647] B AUl 24T A9 A WE AIYE FANA
A EAo} 1000 9 9390 T L& FFo|thu|g Ao}
8t3] 9993, 1997). Loughead, Loughead Reinhart(1997)

9] ATl bl 24 AFol 1009F 45%7F A A A

By F 2EHAE P4 He 31 98 Alokes 2
ATAE 2093 AFE ZANSE A3 139F 62%7F A AlLo]
Yebsta, AEFE 7H AotE 85%2 RAMEATE €4
Al AlAobe] AR AL BAY LR} 05~1T H w2
4 24 3 10%9 3C 4 9ojd & UckBehrman &
Voughan, 1987).

AR5 FAZ o Aol Al Az tdatRANE Z8
g 5 A%, FTEE T £ doH AEZo] WA
$Hoi(Janusek, 1990; Reis & Dodson, 1996). Wb xwg
T Aot 23, 53] Aol A 2 Az Ftol AEFE /A
sh=dl B53Q ZkZo|ckBerry, Abrahamowize & Usher,
1997). Ao} & AAL F9 FV)9 2E, 7F, FHE™H
25, 5 5o 3N S wed Aot Ay 4L
ALFA ol ol BT EANS, 1992).

IAE Aot d £Ag Y] % E2E AFE] AN
T, EvbgelA Auldd 295 u|we) njsoloA &4 F
T ZEede FoUE EFH FE® F AHHE 9 A
A LS 24 5 AU T(Robin et al, 2005), 4 A
Fold HRE Zalddd vjdS o] g3ty RN @ &4
k-

o

-

&% TH(Vohra, Frent, Campbell & Robinwhite, 1999). =3t
A7) ot 4 A ETekrE ©d2E A AFolEedA
of FAS W AA Au] & BN R 24, Ui &S
#FHaEAF T 237 319 cHBaumgart, 1984),
2 d7Me I9E AMols ddez Uwt wErvte
A3 dzT 3 HEr9 ¢ 40~42C vy EFHY
7RSS 2N A8 AT AL 2¥% g9 uE A
W3}, 35 ¢ Wz, 499 WsE dopesgith
Azrel dfels nYE Ao}l 369 F AHLEE It
dAAeE 19822 AA9 527%E A8t Loughead
(19919 ATelA 45%<21 R Hl5e £FoIATh Robin

oft oft X

<E 4 JEFI} T2 A 23, $FS, J2|1 ol |l

HH+SD
z & A 302 60= 90= 1202 Source F P

A2 Q T (%)

AdF 23+ 6 23+ 7 24+ 9 22+ 3 2+ 4 T 542 0.0180

zF 31+11 30+11 28+10 28+10 29+12 Lkds 1.52 0.1986
& &< (rate/min)

AFF 59+18 54+20 52+18 £ 5012 T 0.87 0.9891

gz 46£19 49:17 4513 56217 58121 A zh 1.93 0.1080
Y H(mg/dl)

AYF 79428 78+28 97430 T 1.62 0.2152

15 Ert 68+19 73424 8721 Ak 1535 0.0001

TF AARS AEAEE 7 RO GAS.

OLZZ+Z 53X} 11(4), 20053 10¥
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(2005)2] AFollAE 1000gm ©igte] w]&o}E2] 93%7} A
ALZE& BT, FH Loughead S(1997)2 Aeir|zke] F7}
g A2 AL wortn Fgouk B AFdME
34~365¢] AlAfol FeoMdut i Al A2 HFo] 365~
37.5CY B =9 olgde e ARE B 19
U AFEs 22 AF AFol S/HEFE T2 A Aol
¥ AoE Jehged ol AlFe] Hod Aoz AX
dao] ol AR 77 R T 5 9l

tidate] A oAlE EAAZ] BEFE AL WA FF
2 27t o At Ao A F A AL ZHAHA
7+ A8Fol FHF 17.758, dEFo] 174502 47 7ho

Aol 7t §drt.

B A¥er AFZY zi] o] dRTRG #2584
%= (P=0.0138), =& YT EFolA BIAZt] AHE
g Ao] AedHoy 2 f\l qHE BoHS o dhxFol ¥
3 APLY Aol FHAAHP=0.0001). A28 ATl
A ARTELE v EFvY A4S 307 FREH Aol A%
SR 24T Fole giEEo] FRALE FJHie FoE
el old dAFE (Ads, 1976, #HE, 1990; RS,
1992)cllA Ao} A&o] 30%UA] 60l 713 WIgkd &
Aol vlste] A2 o] A%F] dojue AE ¢ F AN
o9 40~42T v&5 EFHY HZ QW& 243to] AA
A AE 8A & 5 AUk T3 FolelAX A9
AYRAZ 0% FAT Aoz et Al wE Aols}
AE Aoz A7

A QT7EE % fol7h Aoy HAH o
2 gzFdA o B2 Ak QTEE BEY o) 193
Aot 7147 HAZo|Y Ho vyxS FHs] AR
F Qg7 WEez Aztdd. a2y B9 Az ¥ &
ol dojupa AAE AT A FHAFol TUHEHYE 7
ZA9 Ak QTES 2F £ YE F0E VU S
tH(Adams, Murfin, Gullikson, Mart & Hansen, 1994).

A Ao w2 Aot TEFF WI:E FA4 {9
Az AAHA Afort AFFE Aot =a Al £
T 59:183o|t}r} 2A17E ioﬂ—t— %i—% 50:123]8 UAAYE
FFE BoH, xidres T& Al FF 16193014 2

B

=Y
)

[+
Jo
Ao,
g

30

off, o

1

F sge218lz Frbs 73}; BT gzE Ao}
ArE BESE Fo AEZS TAAYY x8% RO
HUT £ Yx HEZES BFoY Hgo2 APZo] A
5] 23l wel TEF F7F B2 QNS AR &
A 5 ol AR B ARE 24 F ANNEY 3F
47} ARFATE AUS(1976)Y AFHE wy=u o=
MaH E4o] AW A AAOLE gaeE e 1l
AMolE Yoz & Axe) AT AlAols] zel A

>

rr

]

x4
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oj7} A7l WEo® AztETh

%% Az2e] Aol HEHA | g aFHst F3skA

g ole AAH Hd ALEe] ¥ FI

} 1 AR B3 Loughead 5(1997)8] A9 & 3
At ol et Ade nHE AHoke FEERE HA 5]
d3 A Y FAE WA Avste] 27 NEIFS
Bolx] ¢k& £ Q7] YEoR M £ UrkKanto &
Calvert, 1977).

TAE Aot HEHd F
BAAZA Y 7hE, ALHA
A B e M Fa% 7&‘&?—& gt gk
9], 1996). @otel AZA Lol AP U= TrZI 20 A
EEo] A F7tHT FYE AF ngololA FL
oo Z2E WHAANZ o BERALE 35T A i B
t} 36.5CE FAAFIE AFH Aol dAsA B F7he
the $AAKH1996)9) B Aot hae F2d v E A
A&t gich

25 EFHUE 0|48 3 FA7 19 Aot A
23 B0 axgFoly AT E Zh adrt JUEE F
H3t Az AFAHNE B o 40~4027Y vlds EFHY
g 4 A5RH AREd FEde g S A
Alag dol AAaHel dojd & Ye I AF Ak
%712& 7|3t &, Narendran® Hoath(1999)7} A5 &4
AT 3T A LH7|E AL
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7}7&} gel gtz 9

,,..

oz FFHY
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2 ?ﬂ?% %*@ A% 3 98 AAors oA
ool AW A22TE, T
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T84 YT 1HF AR AET 169, dET 20
EFEY 7L eWe 40~a2C HLSFHUE A
§ BEF 8o, 2 2571 40T o3z e
308Eiet vl o] 2Ab5 e M s teg
Holoh S 30Eme] A, A28TE, TEF
2

ot

o

#E o]t AL, AALQTE, T
7, g2 di@ AET, 2T AFEE Aol repeated
measures ANOVA ¢ dWHaQl E48 ngd BF 2¥
(Mixed model) EA4H o2 FA33ich
AT A ey 2o
o AL Ao dRTEY A% AL FSanst gl
%A31(P=0.0138), AIWHZE o]7} 3lej(P=0.0001) A|Zto]

v

¢
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o AR 27 EE dEFo] dFTRY xob F I /9
3t x}ol7b AR (P=0.0261) AAE FF 2ols} §iSiTh
(P=0.1986).
- ZEFE T TR H9F Aol7h ANI(P=03569), A
HERE fo3t 2pol7h AATHP=0.1080).
She AgAAY Fodt 237} YUSlo Wi (P=0.2152),
HsHE B3 THP=0.0001).
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