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Incidence of Hypothermia and Factors Associated with Body Temperature Changes during

Surgery in Burned Patients
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Purpose: The study aimed to evaluate the changes of body temperature and to identify the factors related to changes during sur-
gery in burned patients. Methods: A retrospective study was conducted by reviewing the medical records of 439 adult burned pa-
tients who had a surgery under general anesthesia at the Burn Center of a university hospital. Results: After surgery, body tempera-
ture of the burned patients declined from 36.6°C to 35.2°C; 52.2% were hypothermia. There were significant differences in the chang-
es of body temperature according to the participants’ characteristics including American society of anesthesiologists physical status,
type of burn injury, total burn surface area, range of exposure, operation time, anesthesia time, amount of fluid, blood transfusion,
use of tourniquet, and the method of warming therapy. Factors that influence the temperature changes were total burn surface area
(B=0.26), operation time (3 =0.25), amount of fluid (0.20), and warming therapy including ‘Room temperature setting + Heated cir-
cuit + Hot line’(=0.09) and ‘Room temperature setting+one of others'(8 =0.08). Conclusion: Burned patients experienced a de-
crease of their body temperature during surgery despite of warming therapy. A nursing protocol is needed to provide an appropriate
warming therapy based on their characteristics in burned patients.

KeyWords: Body temperature; Burn patients; Hypothermia; Surgery

TR0 M2, eFJERL MH2, 2

M E
1. 40| 2y
QA= 4 B8 27t gl = AR A& A 5 e
B2 520 59E 20 ol TRy e b e H vk
& RS pEdd] g = AL npaAe] ofgh Ale 2o o

22 9)4 9lE A7) Wy
210] 40-90% A7} 424 % A28 AR TH3-5],

S 2ol A) QlolH AL 4
SHA7Im, AT 710] S e et mak opet weluhe g Hs}

5
Hieds A7hE 2512 2, 5
S
=
A

Corresponding author: Hyunjung Kim

Division of Nursing, Research Institute of Nursing Science, Hallym University, 1 Hallymdaehak-gil, Chuncheon 24252, Korea.

Tel: +82-33-248-2712, Fax: 82-33-248-2734, E-mail: hjkim97@hallym.ac kr

B AR HIoe) ARSI 0] 38 S gsto] A4 A

* Thisarticle is based on a part of the first author's master thesis.
Received: September 26,2016 Revised: October 21,2016~ Accepted: October 23,2016

Thisisan Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work s properly cited.

231



232

A7 44 5919 44 S Qorln FUFE WA 87 E
FOIRICHS. E3 A 22 e 5 882 A B2 AR
ARY Z7P710, a0 2 A E S Z7HAIRIEH), 1ejn =

A A& ofito] w9 Z a5k 220 715 FAY7F @-ETk
FE T AT AT Q*J 59] 90| -2 2RlofA] E3

AZFEHEA 2 PRI SR 0] Al ) s ek T 7}
A8 ol ool H81slo] Sta10] E Relv) 274mch B
of et e=Akel AnfolA] ZE Qaale HAreluch Byl A,
Ao} el ofgk o] x4 24T o] Z7hErls, 9] ol Ale]
2 P02 Q13 SR 3-8 B0 o ATl 5L A

Ao 807 41ck AP} Lo @S A gstelebe A2 947t
0131—?—”4» AAR: T AFEA2-0] 34 C7HA] Tadh= F-o = AAl
SRS SR B S ol e e UL
A& w8 A ol 72229 41)Z ol A1 4 9)
5 Ak P ReH10]. webA akat

Apo] AAE ool F83laL A=2Q TS SA7E 8=,
SA NS ASiA = S ra@ARe) Al SFE v
el

T Aol SFE vRl= 830 digt 71E A=
b 97 B 877 %@x}, 3
tH JO 2 2 oo HTH3-5,7 11-14]. 0]
L e oo £
A uATE 2] 55 AEFAS(body mass index, BMI),
ool 489 7 S 1AL Sol Wslep.s, 13,15] 3¢
gl Slolts s Aol AR A ST AA
0] 7loft RQloluic) S5 SABAE e 2 B /)E
oA SHAISIol A%, SR} A W] Bkl 24
O HAEEHT). T sMdara BAR Al A7 g8k
o= &kl o] SHIEALE e R o Al Al 2o et
QA ARE AAolck ZUS Sl o] ol Rola ol
o7 Wk ol e} 1] A 99l TS Ao o AXnE
S SAEAE e R 54 5 AU T
A2 o I BRI st e

A2 oA 4= Q= THEFA 2 7|25 Al

R oy
Lo

\
s W

5

0 & o K
R

fg

Al

:m_l)

I¢]
I
n

Nl

g
by
ue Wy o

>.

P

1o o O o
_{y_?ﬂéoﬁ

iﬂrh:r{a
o{N—*—‘rjlr

>
o
oy

Aol olo] phaiEl oS
i3] $itolml, FA 24

)
_‘_,_,
i

www.bionursingjournal.or.kr

D BHR0) 44 A5 AL A ST
3) Shaabo] 5 Aol T A e Sttt

2. AP A

2 A9 g dAt= Ae Heehg o ShdAllE] sh/del ol A
20131 7 1951 20141 6% 30 7FA] AL Bl &S A
Syl w184 oJA3e] QUIRLE A|2fgh Aol B S aAfol
G-power 3.1.2 program-= ©]-8-5}o §-2J4=2(a) .05, A (1-p) .80,
S A=Y A9 7 (effect size) .15, H= 870 E A-8613-S o TF
FOTRAS 918l Hash oAl Sk 100902 1 2l A
Q14309 SR AR L AT ek AT A A 712
s
a2 184] o4 41%)
SN

Ao AdRIflel Q= Ak
4) ]=ut3}sls] o] HAIAYE] F-F-(American society of anesthe-
siologists physical status, ASA)o]| 2]5}¢] Class I, I1, 1119]] ;5}= =}
5 24P oL 2ol 2k whle] 7ol g 2}
) Q15 ALE, 93] 2ato] ¢l 3 42lo] gh= 4}

|

3.9 =7
1) D=0z 2teta| o] MAILE ZF(ASA)

ASA= Bl a7 A S 424 A S ol digh &
o g oubA Agtolut WA Agko = RE 2l HA
HFRO 2 SEafo] AT E B3t o]tk Class 1> A

A7F3E 32}, Class [1i= 73 A Al 2542 7121 -4}, Class 111
F-S 7H S, Class V=
A 31}, Class V=%
32}, Class V= A} T4
Hh= SRS WEheH10).

5%
1[‘
o
S

I'

roolx olx

=ooN T
> 1o
nPi Y
2

27
11_‘% iz
=
B o
1)
o
z

11 g2 o rr o
12 rulo mﬁ
N

https://doi.org/10.7586/jkbns.2016.18.3.231



fon
ox
rio
N
10
+>
>
o
Rl
>
rfo
nx
0=
rc
2
rfo
s
fon
=2
2
0ok
o
[}
>
rr
¥}
o

4. 2= 73 Y
A7) 2242 20139 79 195 20149 64 31 71K
A2 H 9 Spgelatol| A Alnkz] shof] 27} u] FLof 4], A
= B 7EAlE SFu o klE T2 AR F 82 5 o
71550 un|gt ghatel Al AL A7l HulE= 24t 403
8o A LfTt 439789 27| 5S o8] AAL 1910] =35
Ek 2 Aol A R Ame GEA] S o2 A, A9, 7] A

¢}

% ASAZH Z3biglon, ST Bl share] £, shaby
9], = E W9 ERE a4 SO RE S £
BRI, S0l 8 AT AL b eare] SR
iﬂw 1,46 B9 4 B 0

A5 e ERUATHS U2 2014-092).

0)7t2ed
& Aol 7he 8 v el EadS ot Al &
ol She =4 7hE8H I} 2ol A BE o FAA iﬂlﬂiﬂ

B W71 A4 L ol gstel 4gsielch 44
A7J(Room temperature setting)-= 2} 1] -3 Al A} A4
o

=
wo] 9l 2% A & 28-32°C] 2% 9} 30-60%2] 5

5 4% (Sie-
mens)Sto] AL =2 Alo]] A AIRE & Fa A7HA] AEE]
St} & <2k @4 (Water circulating Blanket) = & =2+ &8 (Medi-

therm I, MTAII 6900, Gaymar, USA)2] =& 38-42°C=2 A5},
oAt olollA] Aol ) 4 Ale] Al Ale] Sdo] B2
2 w71z A=k 712752 (Heated Circuit)-2 Heated Hu-

37-38'C& A3}
2859

midification Circuit Tube (Unimedics. Inc., USA)S
o] Bi}o] 7| AL O] YR E FHE| 22 27 A7 2
t}. 712 Q@ HH(Hot line)-2 Blood & fluid warmer (Model HL-90,
Level 1 Technologies, Inc., USA)E 41°'C=2 A4 3o] 4=} Yoljo]

e v AHg gk

2) H=253
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Table 1. Characteristics of Participants (N=439) Table 2. Body Temperature right after Operation (N=439)
Variables Category n (%) Mean+SD Category n (%) Mean+SD
Gender Male 287 (65.4) Normal (36.0-37.5°C) 210(49.9) 36.32+0.28

Female 52(34.6) Hypothermia (34.0-35.9°C) 219 (47.8) 35234051
Age <40 09 (24.9) 49.86+1549 Severe hypothermia (< 34.0°C) 003) 33454038
40-60 21 7 (494) Total 439 (100) 35714076
>60 3(257)
Body mass index Underweight 0( 1) 2330+4.02
Normal weight 169 (385) Table 3. Changes in Body Temperature according to Characteristics of
Overweight 100 (22.8) Patients (N=439)
Obesity 130 296) e
ASA 1 263 (59.9) )
5 127 (289) Variables Category Differences  t/F p Scheffe
3 49(11.) Mean+SD
Preoperative body Normal ] 439(1000)  36.59+0.38 Gender Male 0924077 163 0104
temperature. 4 (36.0-37.5°C) Fernale 0794071
Types of burn injury Heat 88(20.0) Age <40 0814064 091 0458
?s:tsq 2(7)2 E?;gi 40-60 0914082
Chemical 12 (2,7.) > 60 ) 0840064
Electrical 53(12.1) Bgdy mass UnderwelgAht 091+0.77 099 0393
Total bumn surface area (%) < 10 177(403)  1956+19.27 index Normal weight 0.92:0.78
10-30 144 328) Overwelght 091+0.79
30-50 72(164) Obesity 0.78+0.67
~50 46 (105) ASA 1° 0.71+062 3140 <.001 a<b<c
Range of exposure (%) <30 149(340)  4056+19.29 2 0.95+0.76
30-50 155 (35.2) ) R
> 50 135 (30.8) Types of burn Heat® 0.75+071 1340 <.001 acdes<h
Warming therapy Room-+WB+HC+Hot 52 (11.8) injury Flame® 1.12+0.80
Room-+WB+HC 39(89) Contact® 0.53+0.56
Room+HC+Hot 128 29.1) Chemical 048+0.34
Room+HC 122(27.8) Electrical® 0.70+0.57
Room 79 (18.0) Total burn <10 045+045 4121  <.001 achec<d
Others' 19 (43) surface area (%) 10-30° 091+0.59
Types of operation* STSG 351(80.0) 30-50° 1.36+0.81
Allograft 82(187) >50¢ 164+083
Escharectomy 39(89) Range of <30 040+041 3729 <001 acbec
Others 26 (6.0) exposure (%) 30-50° 0.86+0.59
Operation time (min) <60 183 (41.7) 77.72+4661 >50° 141+£0.80
60-120 180 (41.0) Operation <60* 047+045 7533 <.001 asbsc
>120 76 (17.3) time (min) 60-120° 096+0.65
Anesthesia time (min) <60 50(114)  11226+5129 > 120¢ 185+0.89
60-120 216 (49.2) Anesthesia <60° 024+024 8350 <001  °<bec
>120 173(394) time (min) 60-120° 060050
Amount of fluid (mL) <1000 232(52.8) 1,260.89+946.34 >1201 156+074
1,000-2,000 114(260) Amount of <1,000° 050045 8770 <001  *<b<c
>2,000 93(21.2) fluid (ml) 1,000-2,000° 102064
Transfusion Yes 171 (390) > 2,000( 162+0.83
No 268 (61.0) Transfusion Yes 136+079 1255 <.001
Tourniquet Yes 109 (24.8) No 0574053
No 330(752) Tourniquet Yes 1244092 617 <001

ASA=American Society of Anesthesiologists physical status; Room=Room No 0754064
Sgiig?ﬂ;i?gggzggi:ﬂif;giﬂ;;ﬁ.blanket HC=Heated circuit; ASA= American Society of Anesthesiologists physical status.

*multiple response; "Room-+Hot or Room-+WB.

ML 345 A s} Ak Tl S ol w2 oA
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Figure 1. Changes in body temperature according to warming therapy
(F=38.34, p<.001, "3 < 245),
WB = Water circulating blanket; HC= Heated circuit; Hot =Hot line.
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Table 4. Factors associated with Temperature Changes during Operation
(N=439)

Variables B SE B t p

Preoperative body temperature  -0.12 0.07 -06 -1.65 099
ASI (ref. = ASI-1)

ASI-2 -0.01 0.06 -01 021 835
ASI-3 -008  0.10 -04 084 404
Types of burn injury (ref. = Flame)
Heat 008 007 04 105 295
Contact 001 008 01 013 895
Chemical -0.14 017 -03  -086 390
Electrical 009 009 04 109 276
Total burn surface area 001 001 26 517 <001
Operation time 0.01 0.01 25 438 <001
Amount of fluid 001 001 20 29% 003
Toniquit (ref.=no) -0.12 007 -07  -175 082
Warming therapy (ref.=Room)
Room+WB+HC+Hot 012 01 05 116 247
Room-+WB+HC -003 008 -02 -033 738
Room-+HC+Hot 023 010 09 231 022
Room+HC or Hot or WB 015 008 08 193 045
AdjR?=.50,F=29.31, p<.001

ASA=American Society of Anesthesiologists physical status; Room =Room tem-
perature setting; WB =Water circulating blanket; HC =Heated circuit; Hot=Hot
line; ref.=Reference.

Gl ARG 78RS SR ek 2 39 2y A2
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Z22e2)0] AT} 7} Q7 <5 Srol7} 2 @ o] A8 [3:.09)
p=022), 554 LRI 71L Qo] TR SIS 2835
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