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Effects of the Heated-Humidified Breathing Circuit Applied on the Body Temperature, Shivering,
and Thermal Comfort of General Anesthesia Patients

Son, Won Mi' - Park, Jung Suk’
"Nurse, Kosin University Gospel Hospital, Busan, Republic of Korea; “Associate Professor, College of Nursing, Kosin University, Busan, Republic of Korea

Purpose: The purpose of this study was to identify the effects of the heated-humidified breathing circuit applied on the body temperature,
shivering, and thermal comfort of general anesthesia patients. Methods: The participants were patients who received general anesthesia
at University Hospital K located in City B, with 25 patients in the experimental group and 25 patients in the control group. The
period of this study was from Mar 19 to Apr 26, 2019. The experimental equipment included a heated-humidified breathing circuit,
which connects the intubation tube with the anesthesia machine for mechanical ventilation after airway intubation in general anesthesia
patients. Results: The body temperature, shivering, and thermal comfort after surgery were significantly different between the two
groups (p<.001). However, the body temperature during surgery was slightly different between the experimental group and the control
group. Conclusion: A heated-humidified breathing circuit may be actively used in a warming method to prevent the hypothermia
of general anesthesia patients.
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Con.=Control group; Exp.=Experimental group; OR=Operating room; RR=Recovery room

Figure 1. Research design



JtR7ME5ESIE HE0| MU BRAle| MR, M8, 2% Wk 0jxls &3t 151

stk

dazte] EAA 0l AA7|ZES 1) 20~644|2] Aolog HAl
nhE g 2HA) 2) rlemkEaeke] o] HAVdE E(American
Society of Anesthesiologists Physical status, ASA)of| ©J3F Class 1,1
ol 258k A} (Class 1 : 41 23 Q= A7kaE 342 Class 11 -
Hglo|uf sRE Agto 7 AHwu; 5 Aw=o] A4l Agke 7% )
A, 3) & A5te] FRIE olsfistar AP o= FOlRt AL 4)
AlzEo] 3AIZE o]81R1 Afolek A|L}7 | 1) A 715 ool
L ARl A bS] Sl B 1) 2) FAlEEE 9ol Sl
= A 3) A7l FAE e AL 4) 2t 25U 7= A
oLt ALHBLOCOV) Sl Q= Ak 5) & F 500cco i A
A ES W= Aotk t A} 3 S= Cohen [13]0] AA]
F G-Power 3.1.9 L& 1800]| OJ3)] ARES}S]O M, t-test E-AJO)A]
O)5=2 o= 05504 EF17] Large= 08, AHEL 08E 7
Sioe o, AT thwt 242 2174 F 278 2= 200%2
G252 1Esle] & RS 5002 ARSI

£ A HF ot A oheat 2tk 20199 39 19
AELE] 20199 49 2647HR] 20~64412] AJQ1 O AR 2
oAlgel Al F 127 e R & ARt e ok A
%*‘% Hsto] ¢latol sl st s T niRlES
120]2] AHzol| oJAse] 84vgo] At hofrlolA A2
HQaL, % T Aol A AP 02 ol AL ARE A

%

2a? zlo o ek

1o
Lo
-E it
2 o

stk ATARE S HolAlolA AT Hol B we
Ul Eosh AEel] SRS T & s Aell
2% AT AR 25, AT 5EOR F 509 A
Agaksick

3. gl

1) M

A28 TR A(Infrared Thermometer IRT 4520, BRAUN,
Germany, 2008)E ©|-&3I3cE A7 i A Fof| i
3, ol F 1208 B9 158 2265, Lol viRkER A%
ol 5 108] AL 2o, B4 Al ol BuAl gl
23, 308 52k 105 1G], 224 B4 A7) % 55 A
& sl SRS 9% MpLe) Bagkom sslt
o B 2 A ar cp & TESI] AYAS ARGk AE 574

Al SIS SR YA ST =M et Alee 574

T Collins [14]7) 7Rasl AE 2AEIE o] &

STk ol= A&e] Aol met OX“W A7 2 R 53
HmaA LAY e 54 =7t 2] S 9507,
Aol 5 o] SR 1%} D o PR R of
o g o) B (1), F20 I Aol SiRke v
U 7t Fe] "), AAle] ALA Q] EE: Ao} Fi
ol R GR), A&LA o)A At Al F52] g9 Aof FH
Y SRk olH: Hovh el e At 2 2le o
Btk 2 dllME VAP e FE 5 Sl i
Tk 2%, A AT 302 F2 102 HH 0= 33] oA FA
Al & 53] AL e wEsle] 7|53tk

£ HORE ST Wagner 50717} e £ Hekzh
Z]%=(Thermal Comfort Inventory, TCD)E- Park [15]0] ¥Q13} $t=1
S AU B A o 5 0 2
0% 2 TORF A|ZJo] Wik 7] 3 <k S o] Tl
Jo] B V) Eow 45 Sick o] =
S ke 67 A, 08 T84 gk 1438 3 28k
67| SREHES Eof 9low, 13- ~787 WelE 4 £
o gl BT BT} OS2 e
ofualch S5 HHES Kim Lee [16]2] @78 2712 ©}4o]
oPs] S Sk the U 030] TS WEsle] Z4ele
t} =710] 7iHE GA] AlZ| %= Cronbach’s 0=823T} Park [15]
TLof| A= Cronbach’s 0=69%.01 E 5Lof| 4= Cronbach’s =95
Ak

-

47 B 7k

A

B At s

o=

4. A242 JREY WY

2 ATE 913 AR Kejshg o] 71eg &) 913
O] FRAKUGH 2018-11-034-001)& BES o] $HE| AL2p7} B
] o] Kefehy e 715 50] 2018 ol Zg¥stgict 2019
Y 39 1997 20194 49 26207H4] 20~64A]Q] AJelo g HAl

AR B 50 RO sk 44 T 44
7)Aol RS 47 Pélr‘jmﬂm Aol oz 1

TE TY 70N 2 A2 Ldrb S0l el |

2po] Fo] & Mzl r|=S Eal 2ARLIL 424 iAol
o] A A 900l Bt BH H=E SRISH
e EAS Ao 25 3840 R niFGE 4



152 SMZEEAHT2| 26(2), 2020 30| - Y=

Connect the heated-humidified breathing circuit to the anesthesia machine

l
Plug in the device and turn on the switch.
l
Set the temperature to 40.0°C using the thermostatic button.
l
Pour 30 cc of purified water slowly through the connecting line so that the cotton can be sufficiently moistened.
l

Block the patient’s connection and check for the presence of warm gas and the pressure of the anesthetic gas.

l

The warmed and humidified air is provided to the patient through the intubated tracheal tube until awakening
from anesthesia shortly after anesthetic injection

Figure 2. Heated-humidified breathing circuit application
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Table 1. Homogeneity Test of General Characteristics
(N=50)
o ) Exp.(n=25) Con.(n=25) )
Characteristics Categories X ort p
n (%) or M+SD n (%) or M+SD
Gender Male 10 (40.0) 6 (24.0) 147 364
Female 15 (60.0) 19 (76.0)
Age (yr) 46.38+8.06 45.84+8.90 -043 667
Height 161.29+£8.00 164.54+7.62 1.45 152
Weight 62.04£12.23 64.60+10.82 0.78 436
GS 12 (48.0) 12 (48.0) 0.00 >.999
Department of surgery
OBGY 5 (20.0) 5 (20.0)
0S 5 (20.0) 5 (20.0)
Others 3 (120) 3 (120
ASA | 11 (44.0) 16 (64.0) 2.01 256"
I 14 (56.0) 9 (36.0)
None 12 (480) 12 (48.0) 0.17 919
Number of surgeries
Once 8 (320) 9 (36.0)
Twice 5 (20.0) 4 (16.0)
Feeling of coldness None 6 (24.0) 6 (24.0) 0.11 943
Sometimes 13 (52.0) 12 (48.0)
Frequently 16 (24.0) 17 (28.0)
OR temperature 22.18+0.60 22.10+0.56 -0.53 597
RR temperature 24.36+0.27 24.4140.29 0.59 554
Body temperature Pre-anesthesia 36.54+0.26 36.66+0.38 1.20 233

TFisher's exact test

Exp=Experimental group; Con=Control group; M=Mean; SD=Standard deviation; GS=General surgery; OBGY=Obstetrics and gynecology; OS=Orthopedic
surgery; ASA=American Society of Anesthesiologists Physical status; OR=Operating room; RR=Recovery room
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Table 2. Differences in Body Temperature during Surgery and Body Temperature, Shivering, and Thermal Comfort after Surgery between

the Experimental and Control Groups (N=50)
Exp. (n=25) Con. (n=25)
Variables Categories torZ p
M+SD M£SD
BT After anesthesia 36.54+0.25 36.63+0.36 -1.04 296
(in the OR) After 15 min 36.50+0.24 36.48+0.32 029 977
After 30 min 36.46+.0.27 36.32+0.30 176 078
After 45 min 36.40+0.28 36.17£0.31 -2.69 010
After 60 min 36.38+0.27 36.07£0.35 305 002
After 75 min 36.35+0.30 35914038 -4.44 <.001
After 90 min 36.33+£0.27 35.83+0.39 -5.07 <.001
After 105 min 36.29+0.29 35.78+0.38 -5.29 <.001
After 120 min 36.33+£0.29 35.77+0.38 463" <001
End of anesthesia 36.33+0.30 35.77+0.37 -5.86 <001
BT Admission RR 36.34+0.30 35.77£037 -4.69 <.001
(in the RR) After 10 min 36.35+£0.30 35.82+£041 -4.27 <.001
After 20 min 36.35+£0.28 35.83+£0.39 -4.24 <.001
After 30 min 36.36+0.29 35.81+£0.37 -4.62 <.001
Discharge RR 36.36+0.27 35.84+0.34 -4.56 <.001
Shivering Admission RR 0.68+0.80 248+1.00 -5.05 <.001
(in the RR) After 10 min 0.20+£0.50 2.16+0.98 -5.44 <001
After 20 min 0.08+0.27 1.80+£091 -5.67 <001
After 30 min 0.04+0.20 1.28+0.73 -5.53 <001
Discharge RR 0.00+0.00 0.68+0.47 -5.02 <.001
Thermal comfort 4.82+0.70 3.00+0.79 -8.55 <.001

*Mann-Whitney U test

Exp.=Experimental group; Con.=Control group; M=Mean; SD=Standard deviation; OR=Operating room; RR=Recovery room; BT=Body temperature
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