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Effects of Warming Hands and Feet on Body Temperature, Shivering, and
Thermal Comfort in Gynecological Laparoscopic Surgery Patients
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Purpose: This study aimed to investigate the effects of warming hands and feet using cotton wrappers during the
perioperative period on body temperature, shivering, and thermal comfort in gynecological laparoscopic surgery
patients. Methods: In a randomized controlled pre-post design, 66 patients undergoing gynecological laparoscopic
surgery were randomly assigned to either the experimental group or comparison group. The same routine thermal
care was applied to both groups during the perioperative period, and hands and feet warming using cotton wrappers
was additionally provided to the experimental group during the perioperative period. The outcome measures were
included the tympanic body temperature, shivering, thermal comfort, and provision of additional warming. The
collected data were analyzed using descriptive statistics, x*-test, t-test, and repeated measures ANOVA. Results:
During the entire perioperative period, a significant difference in the body temperature between the experimental group
(n=30) and comparison group (n=30) (F=10.70, p<.001). The experimental group had a significantly less occurrence
of shivering, more thermal comfort, and less need of additional warming after surgery compared to the comparison
group. Conclusion: Perioperative warming hands and feet using cotton wrappers for patients undergoing surgery can
reduce body temperature changes during surgery and shivering, increase thermal comfort, and less need additional
warming. Implementing perioperative thermal care can improve physical conditions for patients undergoing surgery.
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Figure 1. Flow chart of enroliment in study.
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Table 1. Homogeneity Tests of Patients' Characteristics

(N=60)

Total (n=60)

Exp. (n=30)

Com. (n=30)

Characteristics Categories Xort(p)
n(%)orM*SD n(%)orM*SD  n (%) or ME£SD
Age (year) 20~29 5(8.3) 3(10.0) 2(6.7) 0.82 (.845)
30~39 14 (23.3) 7 (23.3) 7 (23.3)
40~49 27 (45.0) 12 (40.0) 15 (50.0)
>50 14 (23.3) 8(26.7) 6 (20.0)
43.00£8.60 42.60£9.59 43.40+7.60
BMI (kg/m?) <185 2 (3.3) 0 (0.0) 2(6.7) 4.12 (.249)
18.5~22.9 32 (53.3) 18 (60.0) 14 (46.7)
23.0~24.9 12 (20.0) 4 (13.3) 8(26.7)
>25.0 14 (23.3) 8 (26.7) 6 (20.0)
23.01+3.50 23.50+4.32 22.80£2.45
Comorbidity Yes 17 (28.3) 10 (33.7) 7(23.3) 0.74 (.390)
None 43 (71.7) 20 (66.7) 23 (76.7)
Diagnosis Ovarian cyst 30 (50.0) 15 (50.0) 15 (50.0) 0.37 (.831)
Uterine myoma 27 (45.0) 13 (43.3) 14 (46.7)
Others 3(5.0) 2 (6.7) 1(3.3)
Type of surgery Salpingo-oophorectomy 21 (35.0) 9 (30.0) 12 (40.0) 4.16 (.245)
Ovarian cystectomy 9 (15.0) 6 (20.0) 3 (10.0)
Hysterectomy 22 (36.7) 9 (30.0) 13 (43.3)
Myomectomy 8 (13.3) 6 (20.0) 2(6.7)
Operating time (min) <60 17 (28.3) 8 (26.7) 9 (30.0) 0.09 (.958)
61~120 37 (61.7) 19 (63.3) 18 (60.0)
121~180 6 (10.0) 3 (10.0) 3 (10.0)
83.40%28.60 82.00+28.90 84.80+28.60
Amount of blood loss 0~100 49 (81.7) 25 (83.3) 24 (80.0) 0.11 (.739)
(mL/h) 101~200 11 (18.3) 5(16.7) 6 (20.0)
80.20+40.10 83.80+43.60 76.50£36.30
ASA-PS class I 9 (15.0) 3 (10.0) 6 (20.0) 1.18 (.278)
II 1 (85.0) 27 (90.0) 24 (80.0)
Anesthesia history Yes 11 (18.3) 6 (20.0) 5(16.7) 0.11 (.739)
None 9 (81.7) 24 (80.0) 25 (83.3)
Anesthesia time (min) <120 7 (61.7) 18 (60.0) 19 (63.3) 0.07 (.791)
121~180 23 (38.3) 12 (40.0) 11 (36.7)
120.00£29.20 120.004+28.50 120.00+30.30
Amount of IV fluid 0~500 30 (50.0) 16 (53.3) 14 (46.7) 0.27 (.606)
(mL/h) 501~1000 30 (50.0) 14 (46.7) 16 (53.3)
597.00+£159.00 588.00+160.00 605.00+171.00
Tympanic temperature (C) 36.70+0.30 36.60+0.24 36.70+0.34 1.32(.193)

ASA-PS=American society of anesthesiologists-physical status; BMI=Body mass index; Com.=Comparison group; Exp.=Experimental group;

IV=Intravenous.
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Table 2. Comparison of Body Temperature between the Two Groups in the Perioperative Period (N=60)
Exp. (n=30) Com. (n=30)
Categories Time Source F (p)
M=£SD M=£SD

Perioperative period Waiting room 36.60£0.24 36.70+0.34 Group 8.50 (.005)
OR1 36.60£0.25 36.50%0.35 Time 50.20 (<.001)
OR2 36.50£0.25 36.4010.28 GT 10.70 (<.001)
OR3 36.40£0.24 36.20£0.25
RR1 36.40£0.26 36.00£0.24
RR2 36.40£0.22 36.20£0.25
RR3 36.50£0.32 36.20£0.28
RR4 36.50£0.31 36.30£0.32

During surgery OR1 36.60£0.25 36.50+0.35 Group 3.59 (.063)
OR2 36.50£0.25 36.4010.28 Time 56.00 (<.001)
OR3 36.40£0.24 36.20£0.25 G*T 9.51 (<.001)

After surgery RR1 36.40+0.26 36.00+0.24 Group 17.7 (<.001)
RR2 36.40£0.22 36.20£0.25 Time 27.3 (<.001)
RR3 36.50£0.32 36.20£0.28 G*T 2.48 (.063)
RR4 36.50+0.31 36.30£0.32

Com.=Comparison group; Exp.=Experimental group; OR1=Entering the operating room; OR2=During the operating room; OR3=Leaving the
operating room; RR1=Entering the recovery room; RR2=15 minutes later; RR3=30 minutes later; RR4=Leaving the recovery room.
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Figure 2. Changes in body temperature over time between two groups.
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Table 3. Comparison of Shivering, Thermal Comfort, and Additional Warming between Two Groups (N=60)
Exp. (n=30 Com. (n=30
Variables Categories alt ) ( ) Xort (p)
n (%) or M£SD n (%) or M£SD
Shivering None 26 (86.7) 17 (56.7) 5.56 (.018)
Yes 4 (13.3) 13 (43.3)
RR1 3 (10.0) 13 (43.3)
RR2 2(6.7) 11 (36.7)
RR3 0(0.0) 3 (10.0)
RR4 13.3) 1(3.3)
Grade of shivering RR1 0.10+0.31 0.90+1.18 3.58 (<.001)
RR2 0.07£0.25 0.67£0.10 3.29 (.002)
RR3 0.00£0.00 0.10£0.31 1.80 (.078)
RR4 0.031+0.19 0.03£0.19 0.00 (>.999)
Thermal comfort Recovery room 64.901+5.50 44.30+6.76 13.00 (<.001)
Patient ward 64.70£5.63 43.60+7.28 12.50 (<.001)
Additional warming ~ None 23 (76.7) 11 (36.7) 4.24 (.040)
Yes Blanket 5 (16.7) 11 (36.7)
Force-air warming 2(6.7) 8(26.7)

Com.=Comparison group; Exp.=Experimental group; RR1=Entering the recovery room; RR2=15 minutes later; RR3=30 minutes later;

RR4=Leaving the recovery room.
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