Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.10.127
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 10 pp. 127-136, 2020

Z24 9 ayol A4 HA9 243} T2 ALEIE,
gz 4%, 3R 2%, A2 uA= a5
Ase!, Nga”
'St UBtCHSH ZkS st} 2Stlstm ZtEEE

Effects of local cold application on tissue &
peripheral oxygen saturation, peripheral blood flow,
skin temperature, and body temperature of healthy adult
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Abstract Purpose: This study aimed to establish a basis for application time and cold therapy interval
by checking the physiological changes after applying a cold-gel and ice pack, commonly applied to cold
therapy, and after passive rewarming. Method: A total of 22 healthy adults used cold-gel packs and ice
packs in a Randomized control group repeated measurement study, and passive rewarming was
performed for 40 minutes after 30 minutes of cold therapy. After applying to the right axilla, StO:, SpO.,
peripheral blood flow, skin and body temperature were measured 15 times every 5 minutes. Result: In
the cold-gel pack group, StO:. decreased from 69.43% to 61.06% after 30 minutes application, and in the
ice pack group, StO:. decreased from 67.66% to 64.80% (p <001). In the cold-gel pack group, skin
temperature decreased from 33.57°C to 29.15°C after 30 minutes application, and in the ice pack group,
skin temperature decreased from 32.64°C to 28.90°C (p <.001). Only skin temperature recovered
completely after 40 minutes of rewarming. There were insignificant differences between the cold-gel
pack and ice pack. Conclusion: When applying cold therapy to the axillary, at least 40 minutes for
passive rewarming is necessary after 30 minutes of application.
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(Table 1).
Table 1. Study Design.
Grou Bas- Inter- After After
P line vention cooling rewarming
Groupl
(Cold gel YO X1 Y1 Y2
pack)
Group?2
(Ice pack) YO X2 Y1 Y2

Xi: 30-minute cooling with a cold gel pack followed by a
40-minute passive rewarming, X2: 30-minute cooling with a ice
pack followed by a 40-minute passive rewarming, Yo: tissue &
peripheral oxygen saturation, peripheral blood flow, skin
temperature, and body temperature before cooling, Yi: tissue &
peripheral oxygen saturation, peripheral blood flow, skin
temperature, and body temperature after cooling, Y2: tissue &
peripheral oxygen saturation, peripheral blood flow, skin
temperature, and body temperature after rewarming.
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Table 2. Participant Characteristics. (N=22)
Group 1 (Cold Group 2
gel pack) (Ice pack)
Characteristic (n=11) (n=11) t or ¥ p
Mean+SD Mean+SD
or n (%) or n (%)
Age (year) 27.5£5.5 25.6+3.4 0.93 .360
Sex
Male 5 (45.5) 7 (63.6)
Fernale 6 (545 4664 007 T8
BMI (kg/md)  21.5%23 255416 247 020
Skin fold
thickness(mm) 24.4+39 27.4+6.4 -1.33 .200
Smoking
No 9 (81.8) 8 (72.7)
Yes 2 (18.2) 3 (27.3) 0-26 999

BMI=body mass index.

Table 3. Homogeneity between the Cold Gel Pack

Group and the Ice Pack Group. (N=22)
Group 1 (Cold  Group 2 (Ice
Charac- gel pack) pack)
teristic (n=11) (n=11) t p
Mean+SD Mean+SD
StO2 (%) 69.43+7.97 67.66+£6.27 025 253
SpO2 (%) 97.52+1.25 97.09+1.05 -1.65 115
Peripheral
blood flow 7.49+4.63 7.13+£2.97 -098 336
(cm/s)
Skin-temperat
ure (C)
T 33.57+0.87 3264163 -135 193
runk
32.21+1.89 31.77+£1.97 -0.69 510
Arm
Bodytempera 50 414031 3655035  -0.06 949

ture(C)

StO,=tissue oxygen saturation; SpO;=peripheral oxygen
saturation.
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Fig. 1-A. Tissue oxygen saturation.
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Fig. 1-C. Peripheral blood flow
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Fig. 1-E. Skin temperature on the arm.
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Fig. 1-D. Skin temperature on the trunk.
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Table 4. Changes in the Main Variables after the

Intervention (N=22)
Group 1 Group 2
Variabl (Cold gel pack) (Ice pack)
s (n=11) (n=11) Source F D
Mean+SD Mean+SD
StO2 (%)
Tl 69431797 67.66£6.27  Group 4.01 .059
T2 61.064£9.89  64.80+£7.01 Time 341 <001
T3 61.46+13.07 61.19£7.61 G*T 0.89 567
SpO2 (%)
T1 97.52 £1.25 97.09%£1.05 Group 0.29 .599
T2 97.70£0.82  97.2741.10  Time 1.33 364
T3 98.20£0.63  97.91+0.83 G*T 1.08 486
Peripheral blood flow (cm/s)
T1 7.49+4.63 7.13+£2.97 Group 0.06 .803
T2 4.74+4.26 5.00+2.67 Time 2.70 .095
T3 3.96+3.18 4.02+1.82 G*T 0.57 827
Skin temperature (C)
Trunk
T1 3357+0.87 32.64+1.63  Group 0.17 683
T2 29.15+£3.67  2890+3.44  Time 13.86  .001
T3 33.97+1.47  33.75+1.31 G*T 1.20 422
Arm
Tl 32.21+1.89  31.7741.97  Group 0.19 662
T2  2692%5.15 24.88%538  Time 5.71 014
T3 32494190 32.58+2.11 G'T 0.31 971
Body temperature (C)
T1 36.41+0.31 36.55+0.35  Group 0.25 .626
T2 36.46£0.33  36.36+£0.30  Time 0.59 811
T3  3632+038 36.48+0.31 G*T 0.31 .970
T1: baseline, T2: after cooling, T3: after rewarming,
StO;=tissue oxygen  saturation; SpOs=peripheral oxygen

saturation. ,G*T:Group™Time
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