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Incidence and influencing factors of hypothermia before
anesthesia induction*®

Bin Lu, Qiang Li, Xuan Yu
(Department of Anesthesiology, the Fourth People's Hospital of Zigong City,
Zigong, Sichuan 643000, China)

Abstract: Objective To explore the incidence of hypothermia before induction of anesthesia and its influencing
factors. Methods In total, 622 patients treated in our hospital from June 2015 to January 2016 were involved in the
study. They were divided into low temperature group (118 cases, T < 36°C) and normal body temperature group (504
cases) according to their body temperature before induction of anesthesia. The gender, age, height, weight, BMI, AR
and LBW of the two groups were carefully collected, and univariate and multivariate logistic analyses were used to
look for the influencing factors of hypothermia before induction of anesthesia. Results Compared to the normal
temperature group, the age was older, the percentage of female patients and LBW were higher but the weight and
BMI were lower in the low temperature group (P < 0.05). According to univariate logistic analysis, male, age, BMI
and LBW were associated with hypothermia before anesthesia induction. On this bases, multivariate logistic
regression analysis showed that female (OR = 1.353) and older age (OR = 1.151) were the independent influencing
factors of hypothermia before induction of anesthesia (P < 0.05). A further subgroup analysis of female patients in the
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hypothermia group showed that the body temperature had a negative correlation with age (P < 0.05). What's more,

chi-square test showed that female patients over the age of 45 had higher incidence of hypothermia before induction

of anesthesia (P < 0.05). Conclusions Female and age are the independent risk factors of hypothermia before

induction of anesthesia, and the incidence significantly increases in climacteric women. Therefore, measures should

be taken to prevent hypothermia before induction of anesthesia, especially in climacteric women and elder patients.
Keywords: perioperative hypothermia; anesthesia; menopause

PRI AR R 2 ) AR B R A7 3 e 2 TAEE 1
IR I PR L WA IR 43 A A SRR B VA L, T
FAR BRI A R R BT 36°C, A5t
7 R AR IR IR 2% B = AR R R, anok
Je BRI AR BOR S ISR R R S
FOO M AEA R AT, XN R EH Y
M) S8 5 T o % T R R AR SRR A R 52, A
2B PRAB AT KR Xt £ 38 A T A N A PR e
ALAEBE S ORI AN S RS, Hodr B S PR LA B
1B 0 N SR AL ME R T3 R iR i
ARhngs (R Bk fe R rgeg . JETFARX M FAR
P/ HOA, R B 25 T ARG TR LA R, G
PIREE . IR TAE X BB FAR B 1 B IR
i ANWTTEE , (HSRATI A AE 2 He Y BB s B R
BRI, ST FARMER I B T Rt
(B2 UF G 4H . 7 SRk o ARG AR A4 H B
AR SR AFWS R AR DD BRAR T S5 AH G, Tk
37 IR NI N IRREE A 8= 1) e N RN N SR (RN
A, (R TRRIOFA T A% R i 5t LA
KRG ) (R R A 98 L DB, AR SRR ST R 5
FARAA IR Y & A 8 FRR S35 S A AR AR I 1 B A AR
KFEa R 2, DAS/D BT AR MR IR & 2R o s
E/(1
1 #ZMEFE
1.1 #WRIFTHK

W £E 2015 4E 6 H -2016 4 1 HAEW)I4 A 57
T DU N R B B R SR Bt 5232 T AR08 97 10 B
Dkt Mt 652 4 AR RR A T i AR A TR R A
KT 36°C A MARIMIR A A IE W ARIRA QER4) . A
TEBRUE : — I PR BERE 8B s 724 BRI T 47 TR
(IR o HEBRFRIE AFIE <18 %7 5 BRI S R A A
BARIR B — TR SR R T2 TR R
s HA HUARBRB R Bl & A 5 L IR 9l ik
ARBEB 2R B 0L e L, B SR E 8
HER .

1.2 HIRFE

XF BT R B AR B A S AR
BHIETTICSE . B B — R AR E 4
%((body mass index,BMI) . 2 I 1A & (lean body weight,
LBW) g7 It (adipose ratio,AR), 135/ =40F .
BMI= {RHE / & & 2(kg/m?) , &P LBW(kg)=1.07 x
K -148(kg/m?), 1 LBW=1.10 x /KT -128(kg/m?),
AR=({KHEE -LBW )/ /A (A AR 1 T S 07k Ay i
FAVR I (AR RSk (PRt 2 s By RHE A PR AR IR
K 1) 2B AL R . T RRESS I IR R A T
RRARRATI , BT RS BRI T A AR AR
A TIES, I Hah&id s B FAPREMN 3
Ak MG TF AL, SRR 2 B 8, T
SRR AT AR ) & A2 2 5 RIS, %o b o BT P4
AR —MGORL, JPK T RE S BURBRS S AT IR
PR 2 A A TR R A S Z IR RS, 452
JRRIAE 75 S T AR IR 4 52 1 R 38 5 ZE I RE At [, 43Tt
A e) D] 2R 0T JRRIEE75 S AP A TR 52 Tl P R o

0T
e § iy l.*;'lp g ';‘

| -
"'““ . [E LRI

i

1 R RS

1.3 FitFEFE

K HH SPSS13.0 T4 24030 fE A A |
B, (RHE BMILBW 251 POR IS + dnifi 2
(x+ $)FR, LB E W LB R LR . W ¢
R K x 2 RS itb A T R R A TR B v AR M
S AR BMILLBW AR J2& 755 JFR 75 5 B4R
B, FELEERE iz H Logistic 0115 £ K 40t
SRS i (AR 2 A i ST s i) PR 2% RDERE, 41
FHOCHE ST HIT Lotk T AR R PR AT AR AL AL TRl A A7
FERIARDGCHE, JFHalid x 2 K58 HL AN R4 I BE &

-+ 105 -



T E A A 27 %

P S5 )RR 75 T PG A IR 7 A R (R AR A 1Y 25 IR 2 BB 0 — B BRI R AT X L 43 BT
o P<0.05 A ZEFHAGITFE L, 7 AR AR PR LU LBW 4 T IE
> #m # ¢4 (P=0.014.0.000 F1 0.000) ; ifij {4 & A1 BMI X T

IEH A, 2R BA G155 L (P=0.001 1 0.000);
21 WHBEN—HERILR P2 B B s e AR (ER IL I i 25 55, 45 2R o4 it

52 GRS Akt 2 B A 18 3% 2 U(P=0.116 71 0.066). WL L.
MK 1901, REESNAMRIEARS 40, 22 mEESaEERELERNSEES
—BFRAN 2 5 B, AW L T 622 . ATk AL AR A KT BMI LBW i
19 622 (L6 KRR ST BR RIS T 36°CH  ZINZAMT, S PRSP S R S AT T
Jg 118 B, BRERE SRR AR & 2R RN 1180622 R BN E , 2R EASEE Y (P=
89T 0.022 /10.011). W% 2.
1 WASE—RAN

2151 AR I(% ,xxs) 2 BI(%) B /(em,x+s) 1K /(kg,x+s) BMI/(kg/m*x+s) AR/(%,x+s) LBW/(kg,x+s)
kIR (n=118) 58.21+6.93  78(66.10) 169.23+1254  65.43+7.89 2474 +2.43 25.73 + 4.37 58.41 +9.72
IEH# 2 (n=504) 49.35+9.74  255(50.60) 171.41+1881  68.24+8.59 26.66 + 4.56 24.67 +5.88 54.65 = 11.47
i x2 1 9.350 14.902 -1.198 -3.248 -6.839 1.842 3.294
PfH 0.014 0.000 0.116 0.001 0.000 0.066 0.000

23 THEERHFSWEEHEERTHMES  LMHEEENEFED EZEDTE 45 ~ 60 2 1YFIRE,

ST RIHE BB A H AN T < 4 1(<45 %) (4 2(45 % ~
MR RIS S AR A B S R R K 60 % )R] 3(>60 % )., 3K 3 X454/ AR &

i Lo PR AR IS VARG S B B (L ARSI T xR, 45R R SdHZMERHASR

2), SR ERLERFEFR SIS SRR R IR X(P=0.001).,

HIX(r=-0.663, P=0.029). []ff 45 &3 Lodk (R B 53 R AL B R R SRR R e T L

AR AR AR A2 i, I H G 55

iy RIARRGIE AR 1% X 1E Pii
R2 KEFSINREEEXEZHNEEAEZST <45 % 10 10.10
95%ClI 45 ~ 60 % 48 28.91 13.947 0.001
WEZE b S, Waldx? OR i —— PlA >60 % 20 29.41
AEHS 0.372 0.127 5.041 1.451 1131 1.861 0.022
bk 0440 0201 7481 1553 1.047 2303 0.011 3 Itig
NGy -0.411 0.214 1936 0.663 0.436 1.008 0.425 \/ EE “EE% ,%\ E‘* ”'L'IJ—ILE\
BMI -0.050 0.324 3569 0.951 0504 1.795 0.203 Eﬁzigi;ﬂg;@z%igﬁoY{%ﬁﬁiﬁﬁ?;ﬁ gﬁz
LBW -0.112 0474 2847 0.894 0.353 2.264 0.318
i, S AR R A I AR S RS 1 A I
37501 SR — BLAETE , N4 OB LTRSS H iR, 0
0| g¥BEET. o BT AR R, AT B AR R R 1Y 5
© 4550l ;iﬁ%%ggzo ESRFAE T B FARNICIARIR 10 % 2 3, (0 A0 Y
E oo iR BT A9 ) 28 2 2 2 PRI T AR SUMI AR T R85
=000 ! G 2 A T 20068, KU GRS
3550, wc EE L. JEW, Yo AR IR S (R L
ogg:,’” . WFFEAT (National Institute for Health and Care Ex-
e o cellence,,NICE ) 45 F il R FI 5 Ha k2RI
i R TEL <36 °C 1 £ 3 R I 3= 3h A IR, A5 B 9% i
B2 LHEEEEURERESSHE 7N RIS SR I AR AR P AR G IR R EA

-+ 106 -



%13

JRG S < JRRIREATS 3 A TR PR o A 8 AR G2 i R 3R R T

FEERM, (HR T RRIS S AT AR AR TR T 8L
PEEL>, IF BB T IREEF S R4 IR 1 AH
K PR 2 I e

N R &7 AN DRI LEOR N R LN R A G =
SRR R <36°C 1A B i BI%h 118 9, FLR
s SRR & 2Rl 18.97%, KT WETZ 4
RIS 1) A A 2R 21.3% , (ERATHAT 458 5 O A0 2K o
T3 X T MR ) B R 2 AT R AR Ak AR
H.BMI J LBW 1] e A RIS S A AR AL g 5 e [4]
2, S E A AR [R5 A AR A 52 0 AN
B, i —BAT Z IR B (U R Lotk 5
PRI AL AR R e 7 ) PR 28 o Ly, 2o M S PR P
PR AT A AR IRARIR )5S — S fE e R R, 430 s
AR BRE L B Z 2k 2, mEwHABREN L
B2 AR 0.99, IRAIRZH Lotk i) s i Fe il
ERH . AR, WETZOZE - 58 b & 3L MY
FEE IR S BT 0 ) A A AR TR B R IS T
ARG T A AL A, AT BE R AT X
2 TR H A A B AP AE I 22 5 e S8k, AR
A% 45 % DL I AN HEEE 2 (66.56% ), 1T WETZEIHF
FE AR B r A R 24 5) o FEASTRIAE I8 B
Fb R TR R S T A TR] 8 235 SR IR M A X T R e
VAT AR A

BT I AT 5 R 5 T AV AR ek 1 0 Py e ) 22
5, Lok 3 25 5 ) BRURR A S A (IR AR, 9 L
A4 A R R R g fa R 2 TR, AR R [ 43
MrER ST H 2 P R A4 DA K% O IR 22 [B) A7 AE ) 67
FHOCCZR o IR , et 4 N AF IS B Ve A B AR &
BRI, 20 2 i B Lot R AR & R
WA 1AW R LS, A 3 BE MR T 2
BIEA FIHERIFA R, RS
UG RN R AR KA BRI AR
MRS R, 2996 50% ~ 75%0) 4 P4 i Eig an
O TR RS S I AT 4R DI RE S VR NG | 1T 2R K 1l
EET AR RE R RE R 1R i T s ik — 20
FARIRA TR X IEREARRRE LR RS T i fal AR
AL AFAEAZ ORI T B LRS- AR 1) 2
AR TG . HIL, BRESSE S TR R 24
50 ~ 60 % Lot B 1Tt B S 0] BB 5 A 1t TR AR I A
WIS KA ARG, H BT T 5T R B
E NI N iRl s 1707 N F W4 0) S S [ N N
o & BLTE 60 % LA I ABER IR TR B 4 & A %
WEHTE, (AR LR NI K- Z e

THE, HEBH RN S IAVLEE A2 S 8%
DA T B T — AR B L8 12 AU, A ST
TR AR IR, BRI & A %
BT, B AREALT 35.5°C Y, R EERE
IR REERT AR B SN &, T2 TS
Kol

ERAE BRI RIS b, BRI ) X 60 % LA
FRBAE R FEHATIRSEIRYT , MY T 50 ~ 60 % &k
SR L 1 HE T T FARAE NI IE 58T . BRI
BEXF IS 50 ~ 60 % Lok HR 3 AT A AR R B
FERE A EEWE . RiTHEFREREEZS
FEAKF- A HILE IR EE A5 0 2 0 1 A B
SRR T8 24 iR x5 T D g 3 AR i A R EIAR
SR RS, RIS, ARt il AR A R )
BE AT — R IR E B, BRI A S el mT
A BT e SR TE BRI AR 4 . 45
Frid ARIEA R FE 45 5 SR I R TAE# 0 F 2ot
JEH R AR RN 4 2830 Lot B AT BB A T AR
PRI , I3 DS AR F IR A O, AU
PRI , I S R4 742 R A B At XTI A T Py 1
IREASF T TA, i R I ) S e it o
FARIICAIRAR T SE B A it . LRI T
AP B 26 26 300 Lo 5 RIS S AR TR e A A G
LRI Lot BB REAR /N, I R IEF T R
IRV, $ 7R AT A 30— 25 0 R K R
FEC AR AR AR TS S M AT ARSG

=

=z

% x  #f:

(4] farscde, sesiiae, £280, 55, BT AR EST I XT 5 T AR A
YL REN [ ZERE AT HPAR R B2 - 2%, 2016, 12: 2858-2861.

(2] JEIB . A AR ARSI A3 A e xS g i e 3], 24404,
2016, 6: 3-6.

[3] M7, SBARLL. BT AR AR B AP BT BRI, SEH R 24 2%
i, 2016, 4: 363-366.

[4] 4R, R0 ¥, R ETH, 55, B T ARWIRAELER & 1o i T
TSR], T E A2, 2016, 16: 264-265.

[5] TOROSSIAN A, VAN GERVEN E, GEERTSEN K, et al. Active
perioperative patient warming using a self-warming blanket
(BARRIER Easy Warm) is superior to passive thermal insulation:
a multinational,multicenter, randomized trial [J]. J ClinAnesth,
2016, 34: 547-554.

[6] WETZ A J, PERL T, BRANDES | F, et al. Unexpectedly high-
incidence of hypothermia before induction of anesthesia in elec-
tive surgicalpatients[J]. J ClinAnesth, 2016, 34: 282-289.

[7] W5 R, BB, RisT, 5. AR RAKIRAG RS K2R 347 [0]. I R R e

-+ 107 -



T E A A

521 %

(8]

(9

(10]

(11]

(12]

(13]

2016, 9: 925-927.
WAKASUGI M, TANEMURA M, TEI M, et al. Safety and feasi-
bility of single-incision laparoscopiccholecystectomy in obese pa-
tients[J]. Ann Med Surg (Lond). 2016, 24(13): 34-37.
BEAE. [ FARMURARIR AR [J]. L Aeak, 2015,
21:1938-1941.
RIGHTMYER J, SINGBARTL K. Preventing perioperative hy-
pothermia[J]. Nursing, 2016, 46(9): 57-60.
CHO Y J, LEE S Y, KIM T K, et al. Effect of prewarming
during inductionof anesthesia on microvascular reactivity in pa-
tients undergoing off-pump coronary artery bypass surgery: a
randomized clinical trial[J]. PLoS One, 2016, 11(7): e0159772.
BLH, T RN, BRART A SR SRR IR 45 0],
[ A i B, 2012, 6: 12-15.
KUROKI C, TAKAHASHI Y, OOTSUKA Y, et al. The impact
of hypothermia on emergence from isoflurane anesthesia in orexin
neuron-ablated mice[J]. Anesth Analg, 2013, 116(5): 1001-1005.

[14]

(15]

(16]

(7]

(18]

(19]

[20]

- 108 -

RIGOTTI C, JOLLIFFE C, LEECE E. Effect of prewarming on
the body temperature of small dogs undergoing inhalation anes-
thesia[J]. J Am Vet Med Assoc, 2015, 247(7): 765-770.
COCCHI M, BOONE M, GIBERSON B, et al. Fever after re-
warming: incidence of pyrexia in postcardiac arrest patients who
have undergone mild therapeutic hypothermia [J]. J Intensive
Care Med, 2014, 29(6): 365-369.
SRAELL, 76, BEA, 55 BB 3 IE AR B 2 ).
114 24, 2013, 53(20): 97-98.
B, B T3 IR, X/, S [ JRR A 7 0 S8 2 R ARSI o il B2
B2 IR[I]. 220 EE 2y, 2015, 19(11): 2196-2198.
. DR SR R TR LS A SRR T I 5 R ASER R4 I TRD 11
We[J]. w2 24 54, 2014, (25): 67-70.
A VAN o e 7 N T fe=$ D 10y ) [ o N R
T SRR S22 A ). 7R B2 2%, 2007, 28(12): 1996-1997.
REE, WRT5, VLA, A% ORI AR A 0] 40 I s TR FE 3 PR e
BRI AL, P E 242235, 2014, 34(4): 1095-1096.
K Dnl)



