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Comparison of Forced Air Warming and Radiant Heating on Body Temperature
and Shivering of Post-operative Patients

Choi, Kyoung Hee
R.N. Pusan National University Hospital

Purpose: This study compared the effects of forced air warming and radiant heating on body temperature and
shivering of patients with postoperative hypothermia. Methods: The quasi-experimental study was conducted with
two experimental groups who had surgery under general anesthesia; 20 patients of group 1 experimented with
the Bair Hugger as a forced air warming and 20 patients of group 2 experimented with the Radiant heater. The
study was performed from July 3 to August 31, 2006 in a recovery room of an university hospital in a city. The
effects of the experiment were measured by postoperative body temperature and chilling score at arrival and after
every 10 minutes. The data were analyzed by t-test or x*-test, repeated measures ANCOVA using SPSS/WIN 12.0.
Results: The mean body temperature showed differences between the Bair Hugger group and Radiant Heater group
at 40 minutes(F=-2.579, p=.034), 50minutes(F=-2.752, p=.027), and 60 minutes(F=-2.470, p=.047) after arrival to
the recovery room. So, hypothesis 1 was partially accepted. The mean score of shivering showed differences
between the Bair Hugger group and the Radiant Heater group, but it had no significant meaning. Hypothesis 2
was not accepted. Conclusion: We need more study to explore the effects and side effects of heating modalities
to select a more effective heat treatment. The efficiency of heat modalities with regards to cost benefit, time
consumption, and patients' discomfort such as burns should be considered.
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Pre-test Intervention Post-test
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Xi: forced air warming using Bair Hugger, X,: radiant
heating using Radiant heater, Y;: body temperature and
shivering score at arrival, Y,.7: body temperature and
shivering score on 10 minutes interval after arrival.

Fig. 1. Research design
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Table 1. Homogeneity test for general and surgical characteristics of subjects (N=40)
Group 1*(n=20) Group 2*(n=20) 5
Characteristics Categories X~ ort P
M=+SD, n(%) M=+SD, n(%)
Sex Male 5(29.4) 12(70.6) 5.013 25
Female 15(65.2) 8(34.8)
Age 60.1+£10.98 56.9+17.19 -.701 487
Hours of anesthesia 3.71£1.36 3.82+1.34 264 793
Hours of surgery 3.16+1.25 3.17£1.29 .012 .990
BMI(Kg/m®) 24.72+2.87 24.27+2.15 -.557 581
PCA** No 4(20.0) 6(30.0) 1.686 430
Intravenous 10(50.0) 6(30.0)
Epidural 6(30.0) 8(40.0)
Department Surgical 12(60.0) 5(25.0) 5.034 .081
Orthopedic 4(20.0) 7(35.0)
Obstetrics and urologic 4(20.0) 8(40.0)

Group 1: force air heating, Group 2: radiant heating
PCA: patient controlled analgesics

-140 -



A7FeatS QP 67, A
Y =430). o}
AL A F717FeTo] 2 A 247 152 A
TAZE 371(1.36)A17F,  Bd3.71(x1.36)A| 7Ho| 9l o
o A7kt A 2417 158 2 7417 30
H 3.82(+1.34) A7, H#3.82(+1.34)0] I th(t=.264, p=
793). A A F717Fte] 3.16(£1.25) A
7r AJATETEES 3.17(x1.29) AJ7ro]Qltk(t=.012,
p=990). &A= A F7I7kto] 9at 121,
AL 4%, Bl A 49, A7t 91t 5
H, Al 79, Wk A 8o YTH’=5.035,
p=.081).

UH, 6t§) ¢

b
o,
ot

S F el WE AL dgo] ws

2. 7t44¥d

7]
skl zpo]7h A& Aot

D) 7Hd L AA S717he2 A 7keae] Al
]
o] 7Md& L3 st F ol Al2wskE v

Aewst vLolA T 2 BT A7k T2 Aewst
oJ3k Zpol7h QA LFEFEOLHE=2.997 p=.049),
Alewshs ol7k QUTHF=558, p=
463). Alzre] Aol WE A U ZEAES gl
Ao UekkothF-4.160, p=052), TR G4
2 ol 4 A AL A ghow FHEew s

Table 2. Changes in core temperature between two groups (N=40)
df SS MS F p

Between group
Group 1 111 11 .558 463
Subject 21 4.190 .200

Within group
Time 2.423 342 141 2.997 .049
Time*group 2.423 474 .196 4.160 .052
Error 50.887 2.395 .047

Table 3. Core temperature changes between two groups at arrival and 10 minutes interval (N=40)

) Group 1(n=20) Group 2(n=20) ANCOVA
Time p
M=+SD(C) M=SD(C) F

Arrival 35.13+.33 35.25+.27

10 minute JA3+.16% 25+.15% 2.374 .053

20 minute 24+.22% .32+.20% 1.203 362

30 minute .63+.32% .50+.33* -1.228 343

40 minute .81+.28% 59+.22% -2.579 .034

50 minute 1.08+.24* .83+.27* -2.725 .027

60 minute 1.41+£.32% 1.08+.32* -2.470 .047

*core temperature at each time-core temperature at arrival.

-141 -



4elztats A A 20 A

, Al &, 2008

36.60

36.40

36.20

36.00

= =l = Radiant Heater

=== Forced air heating

35.80

35.60

35.40

35.20

35.00

34.80

34.60

34.40

arrival 10 minute 20 minute 30 minute 40 minute 50 minute 60 minute

Fig. 2. Changes in core temperature between two groups

Table 4. Changes in chilling score between two groups (N=40)
Group 1(n=20) Group 2(n=20)
Time
M+SD M=£SD
Arrival .60+1.14 30+.73
10 minute J70+1.17 .55+.99
20 minute .85+1.14 .50+.89
30 minute .80+1.24 A5+.83
40 minute 79+1.13 37+.68
50 minute TJ1+£.99 A40+.83
60 minute .08+.29 25+.87
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Table 5. Chilling score of two groups at arrival and 10 minutes interval (N=40)
df SS MS F p
Between group
Group 1 .024 .024 .007 934
Subjects 22 75.095 3413
Within group
Time 2.731 9.083 3.326 3.135 .036
Time*group 2.731 4.893 1.971 1.689 .183
Error 60.087 63.738 1.061
0.90
A-0.85
0.80 P “ A 0:80 - = 40,79
0.70 A°0.70 A 071
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o055 \
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Fig. 3. Changes in chilling score between two groups
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