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Abstract

Hypothermia and shivering are common complications in women undergoing cesarean section with spinal
anesthesia, occurring in 50-70% of cases. These complications can lead to adverse outcomes including increased oxygen
consumption, cardiovascular stress, and prolonged recovery time. Krabi Hospital lacked standardized protocols for
preventing these complications, with shivering incidence increasing from 36.29% in 2021 to 45.18% in 2023.
To develop and evaluate the effectiveness of a body warming protocol to prevent hypothermia and shivering in women
undergoing elective cesarean section with spinal anesthesia.This research and development study was conducted in three
phases. Phase 1 involved a situational analysis using retrospective data review and qualitative interviews with 15 anesthesia
nurses through focus group discussion. Phase 2 involved protocol development through literature review, expert validation
by three specialists, and pilot testing with five patients. Phase 3 evaluated protocol effectiveness using a
quasi-experimental two-group pretest-posttest design. Forty women undergoing elective cesarean section with spinal
anesthesia were randomly assigned to either the control group (standard care, n=40) or intervention group (body warming
protocol, n=40). The protocol included three phases: preoperative warming for 15 minutes, continuous intraoperative
warming, and postoperative warming until discharge from the recovery room. Body temperature was measured at six time
points, and shivering was assessed using a 5-point scale. Data were analyzed using descriptive statistics, Independent t-test,
Mann-Whitney U-test, Linear Mixed Effects Model, Chi-square test, and One-sample t-test. The intervention group
maintained significantly higher body temperatures than the control group at all measurement points after baseline
(p < 0.001). At operating room entry, mean body temperature was 36.56+0.18°C in the intervention group versus
36.38+0.29°C in the control group. At recovery room arrival, temperatures were 36.50+0.19°C versus 35.99+0.26°C,
and before recovery room discharge, 36.51+0.20°C versus 36.11+0.21°C, respectively. No patients in the
intervention group experienced shivering during or after surgery, compared to 32.5% of control group patients who
developed shivering during surgery and 37.5% in the recovery room (p < 0.001). Satisfaction scores from anesthesia nurses
(mean=4.24+0.79) and patients (mean=4.48+0.51) were significantly higher than the 80% threshold (p < 0.001).

The body warming protocol effectively prevented hypothermia and shivering in women undergoing elective
cesarean section with spinal anesthesia. Implementation of this three-phase protocol can decrease complications, reduce

recovery time, and enhance satisfaction among both patients and healthcare providers.

Keyword : warming protocol, spinal anesthesia, cesarean section, shivering, hypothermia
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3.1 YeyaviluuazdoyansrindnstninanaumnasitaznaunIuAN WUIINAUNAREIO1Y28.88 + 5.44 T
dudliname 28.15 + 4.29Alan3usenamns szeznatlunssidin 40(30, 60) Ul Usinaudendigaydosewing
idin 307 + 11514 fadans Usinauanstnfildsumaasaidend 150001300, 1625) fadans Uimuhildaydng
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Seuein345.75 + 106.720a8a05 USinaansunileSumaviasndensi 1425(1300, 15001a8a09) USanashil

Tdggdnauna 290 + 50.880a8a0T s¥AvaNTIENINEUNMYRIEUIEaglu ASA class 2 nAu wuriu

M1919 2 Wisuisuteyaniluwasdeyanisiifinse ninngunaastiaznauaiun

doya nguAuAN (n=40)  nguNAaae (n=40)  p-value
97y 28.88 + 5.44 28.87+ 5.88 1.000
ftiiIanIy 27.43 + 4.56 28.15 + 4.29 0.467
528EAUNITHIGR; 40(25.88, 335) 40(30, 60) 0.913
median(min, max)

USinandeniigydossinsinin 345.75 + 106.72 347 + 115.14 0.960
USinauansinilasumaviaenidens 1425(1300, 1500) 1500(1300, 1625) 0.104
Bnauihifldredoua 290 + 50.88 0.885
TEAUANTIENGUA YR U ASA class 2 40(100) 40(100) NA

W aNAFRUANULANANARA Independent t-test waadf Mann-Whitney U-test wuintayanaly
wazdeyanisifinseninngunenssaznguaiuulaiuanaiaiv
3.2 WIguligugumniingseninangunaaedlasNguAIuA

a |

HANTIATIEIY Linear Mixed Effects Model wuin naunaassilgamginiegeniinguaiuay sgreiltedey

)
Ines9u (Wald X2 = 356.25, p < 0.001) wagnuUjdunusseninenguuaziiaieg 1 itud1dny (group x time
interaction, p < 0.001) LLam’J‘WLL‘LJ’ﬂﬂﬂJm3LU§8ULLﬂaﬂqm%Qﬁ%@dﬁ&amﬂa;iJLLmﬂfﬂ'Nﬁu defiorsunluudazqn
181 (11319 3) WU U YATBRIGR Qmmﬁmaqﬁu’qaamdﬂﬁLmﬂshqh"u (p=0.203) UANHIIINNITYN prewarming
15 unit Ui esintdn nqunnassdgunnigeniinguaiuques1aived1dsy (36.56 vs 36.38°C,

a

mean difference = 0.18°C, p<0.001) 3afidiaANULANANINTgARAD WeKUleutaviosinily ndunnasgumail

q q Y

a A

wdy 36.50°C luvaueinquatuauiigamiitiies 35.99°C (mean difference = 0.51°C, p<0.001) lagnaumiuay
flgaungfinnnin 36.0°C afiadndu mild perioperative hypothermia A31uuANA1lAIDEIUTINOUTINUNEY

PnvissinukaziileUieundwmerae (p<0.001 MNIALIaT)

M1319 3 WU UM INIETENINNGUNARBILANEUAIUAY

qmwgﬁm&l Control Intervention  Mean Difference (95%) p-value
(n= 40) (n= 40)
HUieintgnseiidia 36.45+0.27 36.51+0.19 0.06 (-0.03, 0.15) 0.203
VPER Nl 36.38+0.29 36.56+0.18 0.18 (0.08, 0.27) <0.001
waadneyidivesludunas 15 ul 36.17+0.28 36.40+0.18 0.22 (0.13, 0.32) <0.001
fUesnaesinity 35.99+0.26 36.50+0.19 0.51 (0.41, 0.60) <0.001
fousmenvesiniiy 36.11+0.21 36.51+0.20 0.39 (0.30, 0.49) <0.001

ftresntavegUae 36.28+0.15 36.58+0.23 0.29 (0.20, 0.39) <0.001
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(Wald X2 = 356.25, p < 0.001) uandliiiuinLuIniniseugusnenieinanenisasgumngiinievedUigeen
owilowannnisingn waznuUfAuiussyninanguuazatag1eiltud Ay (sroup x time interaction, p < 0.001)
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nnIAnaNdlgaumginieganinegaiitdydfynieata

A9 4 LUTEULTIEUNTIENUNIAUTENINNAUNARB LA NEUAIUAL

FTAUDIMNTNUNIEU nauAuAN (n=40) njunAaes (n=40) p-value

WiegUreandgnsensn

0 37(92.50) 40(100) 0.241
1 3(7.50) 0(0)

FLUINNFR

0 27(67.50) 40(100) <0.001
1 2(5.00) 0(0)

2 5(12.50) 0(0)

q 6(15.00) 0(0)

Fownitu -

0 25(62.50) 40(100)

1 1(2.50) 0(0)

2 6(15.00) 0(0)

4 8(20.00) 0(0)

ﬁwaﬁﬂw

0 40(100) 40(100) -
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