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Abstract : The purpose of this study was to compare the foot plantar pressure and temperature
changes of the developed combat boots with functional impact absorption and ventilation insole. A
total of 11 male subjects(age: 21.842.2 yrs, height: 174.3+£3.6 cm, weight: 71.6+8.6 kg, foot length:
261.0+1.0 mm) were recruited to compare the foot plantar pressure and temperature changes of the
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three types of combat boots: Combat boots A (generalized combat boots), Combat boots B (developed
combat boots with ventilation function), Combat boots C (Application of ventilation function and
impact absorption insole to combat boots B). Pedar-X and a portable thermistor temperature sensor
were used to measure the foot plantar pressure parameters and the internal temperature of the combat
boots, respectively. One—way ANOVA was used to compare the results of plantar pressure and
temperature changes. The results were as follows: First, in the foot plantar pressure parameters,
combat boots C showed the significant lower maximum foot plantar pressure in the right/left rear foot
compared with combat boots A and average foot plantar pressure in the left foot compared with
combat boots B. Second, after 40 minutes from the start of walking, the developed combat boots B
and C showed the significant lower temperature than the general combat boots A.

Keywords - Combat boots, Foot plantar pressure, Ventilation shoes, Functional insole, Internal

temperature
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Combat boots A

Fig.

Combat boots B

Combat boots C
(insert ventilation insole)

1. Type of experimental combat boots.
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Fig. 2. LT-8A electrode positions attached.
@® Channel 1 : Top of the foot
@ Channel 2 : Arch of the foot

3.3. HIOIEl £
2 ApdA 242 Fof P8 LE gold
7} ARste] 5 WS MaEAL 99
o
AR

2 Bonferroni A A =5}t
golg B4 9t 5A4 foes2 05

i rin
ox,
o
38,
i

4, Zat ¥ nFE
41, ME3 S8 ME XY HlwZBo}

B AFo|A 42 km/h £=2 EFEY HIY
Al AESE FRC o2 SHYEE WHAES ZAxt
L (Table 1, 2, 3, 4>, (Fig. 4>¢} Zt}.

e A AEI FFol uEp Adat o
Edbo] A4, MFH, S5 4 TFHAN TA
Hog gogt ztol= YEFA] 9SktH(Table D).
Ef=d B3 X HES FFo| IE HHEFA
relo] A= (Table 209 Zth HUEA e
o A% ¥ FFHM AREs C7t
157.75419.00 kPa2 HAES} A 189.72+25.6
kPalth B Ueptal, SAHCR |olgt 2fo]
7F AUTH(p=.032). LB Ao FTEHo
A HMEZ} C7F 150.71+£18.64 kPaZ 71 w7
vUehton, HEs A (183.89+20.81 kPa)st &
ARoZ FoJgt zpol7t HebgTH(p=.016).

PAEAAE2 A FHRoA HES Co
A 7P B2 EAYEe] yERE e (104.00
+10.56 kPa), HE3} B(128.20+15.48 kPa)¢}

Journal of Oil & Applied Science

FAFCRE  fogt  zpolrt UERHTHp=.013)
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Table 1. Comparison of maximum force (unit: N/kg)
) Type of combat boots
Section Mask F p-value  post—hoc
A B C
Total 9.10£0.64 9.43+0.70  9.97+0.80 3.388 .051
Left Fore Foot 8.30+0.44  8.41£0.39 8.75+0.59 2.124 142
Foot Mid Foot 2.25+0.77  2.38+0.51  2.54+0.50 512 .606
Rear Foot 6.47+0.72 6.67+£1.01  6.23+0.59 .684 Sl4
Total 9.55£0.70  9.96+0.85 10.01x0.69 1.007 .380
Right Fore Foot 8.66+0.81 9.06£0.80 9.14%+0.79 915 Al4
Foot Mid Foot 2.29+0.74 2.444+0.62 2.50+0.49 285 155
Rear Foot 6.32+0.65 6.24+1.04 6.08+0.46 241 788
* pod
Table 2. Comparison of peak plantar pressure (unit: kPa)
_ Type of combat boots
Section Mask A B C F p-value post—hoc

Total 311.94£59.79 309.72+49.96 319.17+£75.35 .056 .946

Fore Foot 311.94%59.79 309.72+49.96 318.06+£76.03  .042 959

Mid Foot 115.00£60.66 120.00£55.99 137.78+72.75 .320 129
Rear Foot 189.72+25.63 188.06+£30.97 157.75£19.00 4.006 .032*% AC

Total 299.44+58.92 322.72+84.15 336.11+£91.39 492 .618

Right Fore Foot 299.44+58.92 322.78+84.17 336.08+91.42  .491 .618

Foot Mid Foot 116.94%39.52 113.89+£45.86 118.89+47.80 .029 972
Rear Foot 183.89+20.81 178.06+£24.55 150.71+18.64 5.057 .016* AC

Left Foot

* plo5
Table 3. Comparison of mean plantar pressure (unit: kPa)
) Type of combat boots
Section Mask F pvalue  post—hoc
A B C
Total 41.37+£6.14  42.74£6.00 45.07+4.66 994 .385
Fore Foot 97.43+11.92 98.66+10.71 102.48+10.83  .500 612
Left Foot

Mid Foot 28.72+10.51 30.22£7.91 31.80%5.37 318 130

Rear Foot 119.16+10.97 128.20+15.48 104.00+10.56 5.810  .013* B>C
Total 43.38+£6.25 45.06%£5.87 45.19+3.98 .308 138
Right Fore Foot 101.65+14.26 105.74+8.35 106.94+11.08 .526 .598
Foot Mid Foot 29.13+£9.99  31.03£8.85 31.55%+6.70 197 .822
Rear Foot 114.18+5.83 116.70+13.81 103.71+9.44  3.359 .058

* pLo5
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Table 4. Comparison of contact area (cm?)

) Type of combat boots
Section Mask F pvalue  post—hoc
A B C

Total 116.94+19.26 122.51+14.49 117.42+15.41 314 733

Fore Foot 58.72+1.12 57.70£3.48 58.71+£1.58 581 567

Mid Foot 38.30+11.79 41.81£9.63 42.87£10.05 .465 .634

Rear Foot 38.53+1.14 39.05+£0.52 39.22+0.00 2.256 127

Total ~ 116.04£20.27 123.69+£17.64 118.58+11.95 .474 .628

Right ~ Fore Foot 58.03+2.37 58.38£2.52 58.71+£1.58  .213 .809

Foot Mid Foot 40.01+12.48 43.35+11.49 43.73+£8.07  .321 729

Rear Foot 39.04+0.53 39.05£0.52 39.22+0.00  .500 613

Left Foot

* pLo5

Combat boots A Combat boots B Combat boots C

Fig. 4. Foot plantar pressure
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Table 5. Comparison of internal temperature on top of the foot (unit: C)
Section (Tnllrlrrls Type of combat boots r » post-hoc
A B C
Stand-by -5 309+1.5  309%+22  30.8t1.6 .016 .984
0 31.3£1.5 31.2+24 309+1.6 135 875
10 33.7£1.3 32.6+2.2 329+1.7 1.259 .298
. 20 35.1+1.1 33.9+1.9 343+1.7 1.507 .238
Walking
30 36.0+£0.8 35.0+1.6 353+1.0 2.429 105
40 36.4+0.7 355+1.0 35.8+0.7 3.882 .032* A>B
50 36.5+£0.5 35.7+£0.5 35.8+0.5 8.234 .001* A>B, C
Cool—dow 5 36.310.4 354405 354404 16295  .000*  AYB, C
n 10 36.2+0.5 35.3+0.5 352104 16.552 .000* A>B, C
* pod
Table 6. Comparison of internal temperature on arch of the foot (unit: C)
Section &rl?le) i Type of combat boots F p post—hoc
B C
Stand-by -5 292+12 289+13  28.7+1.8 .302 141
0 30.0£1.2 29.5+1.5 29.3+£2.0 567 573
10 340+19  32.6+1.5 327427 1.692 201
Treadmill 20 358+1.6 348+1.6 348+24 867 430
walking 30 37.0£0.9  36.2+1.1  363+12  2.094 141
40 37.6+0.5 36.8+0.6 36.9+0.7 6.165 .006* A>B, C
50 37.8£04  369+0.4  37.0£04 13.877 .000* A>B, C
Cool-dow 5 37.4+0.4  36.6+0.4  36.7+0.3 16.267 .000* A>B, C
n 10 37.2+04 36.3+£0.4 36.5+0.3 17.951 .000* A>B, C
* pod
Top of the foot Arch of the foot
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Fig. 5. Changes of internal temperature.
a: Stand-by
b: Treadmill walking
c: Cool-down
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