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Comparative Analysis of Plantar Pressure
between Skilled and Unskilled Players during Hockey Penalty Stroke
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ABSTRACT

This study aims to provide the basic biomechanical data on the average, maximum and distribution of plantar pressure during hockey penalty
stroke by comparing five skilled and five unskilled players. Following are the conclusions. First in the case of average and maximum planter
pressure during penalty stroke, the skilled players showed higher pressures at the moment of left foot landing in rear plantar of left foot and
fore, rear plantar of right foot compared to the unskilled players. Also at the moment of impact, the skilled players showed higher pressures in
fore, rear plantar of left foot and fore plantar of right foot compared to the unskilled. The analysis drew the conclusion that the skilled players
move their center of body from fore, rear plantar of right foot to fore, rear plantar of left foot at the moment of left foot landing and impact in
order to perform a quick and strong shooting. Second in the case of plantar distribution, as the skilled players put over 70% of their weights on
left foot, they showed overall higher plantar pressure distributed on the outer fore, mid and rear parts of left foot plantar, in contrast with the
unskilled players who showed about 50/50 distribution of weights on their right and left foot. The analysis concluded that such distribution was

shown because the skilled players transferred their weights from the right to left foot effectively while the unskilled players could not do so.
Keywords : Biomechanical Data, Plantar Pressure, Hockey Penalty Stroke, Average Planter Pressure, Maximum Plantar Pressure
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Table 1. General characteristics of the subjects

Subjects Age Height(cm) Weight(kg) Career
Skilled

(MSD) 214283 165.242.95 61.4+3.93 7.6+1.52

Unskilled

(MSD) 174224 160.8+1.64 60.2+4.45 5.4+0.89
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Figure 1. Plantar pressure measuring equipment

Table 2. Experimental measurement equipments

Equipment Model Company
Foot pressure Pedar-x Novel
measuring device
Motion Analyzer Advance video Dart fish
Analysis
. SMX-F400 Sam sung
Digital Cameras
HMX-S15 Sam sung
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Figure 2. Position measuring equipment
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Figure 3. Shooting the direction of the goal
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Figure 4. Plantar pressure distribution measuring range
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Table 3. Average plantar pressure in readiness movement (unit: kPa)

Item Skilled Unskilled t P

Fore Foot 14.26+1730  11.30£7.40 0342  0.745
Left  Mid Foot  3.15+1.18 6.34+£197  -3.101  0.019*

Rear Foot  10.03+534  14.77+1142 -0.840 0435

Fore Foot  11.48+8.39  1435+6.13  -0.617  0.554
Right Mid Foot  7.25+1030  16.604891  -1.535  0.163

Rear Foot 5825+14.62 37.11+2393  1.685  0.130
*p<.05
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Table 4. Average plantar pressure in left foot landing

(unit: kPa)
Item Skilled Unskilled t P

Fore Foot  2.68+2.09 2.55+1.74 0.105 0919
Left ~ Mid Foot  2.53£3.50 2.15+4.38 0.149  0.885

Rear Foot  76.04+15.29  50.53+11.95  2.940  0.019*

Fore Foot ~ 45.48+8.53  25.98+12.50  2.881  0.020%
Right Mid Foot  13.84+11.44  24.53£15.68 -1.231 0253

Rear Foot  53.60+12.85  26.83+15.96 2921  0.019*
*p<.05
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Table 5. Average plantar pressure in impact

(unit: kPa)
Item Skilled Unskilled t P
Fore Foot  13.41£7.97 8.3146.96 1.079 0312
Left ~ Mid Foot  7.41+8.80 6.24+9.88 0.198  0.848
Rear Foot  99.05+21.40  66.15+15.96  2.755  0.025%
Fore Foot  49.81£5.28  31.42+13.95 2756  0.025*
Right ~ Mid Foot  11.6812.95  18.18+12.82 -0.797  0.449
Rear Foot  22.60+14.08  24.61+13.75  -0229  0.825
*p<.05
UHME A AEFE] PtSAgE e suat 4 134147.97

kPa, W<EA} 9k 8314696 kPa, Szt Q.EWF 49814528
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Table 6. Average plantar pressure in follow through

(unit: kPa)
Item Skilled Unskilled t P
Fore Foot  52.23%6.18 37.60+4.17 4389 0.002%*
Left ~ Mid Foot  17.08£6.36  26.86£10.55 -1.776  0.114
Rear Foot ~ 68.33£8.56  47.30+17.39 2425  0.042*
Fore Foot  36.08+18.01  14.80£12.60  2.165  0.062
Right ~Mid Foot  3.87+4.22 450+2.46  -0287  0.782
Rear Foot ~ 5.89+6.79 11.09£9.15  -1.021 0337

*p<.05, **p<.01
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Table 7. Maximum plantar pressure in readiness movement

(unit: kPa)
Item Skilled Unskilled t P

Fore Foot 111.00£55.27  76.00+44.88 ~ 1.099  0.304

Left ~ Mid Foot  46.50£9.62  39.0049.62 1233  0.253

Rear Foot  55.44£25.10  47.00£21.68  0.569  0.585

Fore Foot  54.50£13.04  67.50+13.35  -1.558  0.158

Right ~ Mid Foot  36.00£6.52  90.00£33.96  -3.492  0.022%
Rear Foot 123.50£13.99  72.00+13.51  5.922  0.000%**

#p<.05, <001
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Table 8. Maximum plantar pressure in left foot landing

(unit: kPa)
Item Skilled Unskilled t p
Fore Foot  79.00£29.45  24.50+16.62  3.603  0.007**
Left ~ Mid Foot  39.00+36.43 5.00£11.18 1.995 0.106
Rear Foot 244.50+37.77 129.00£17.01  6.235 0.000%**
Fore Foot 252.00+23.14 131.50£47.52  5.098  0.001**
Right ~Mid Foot 103.50+23.89 112.00£32.62 -0.470  0.651
Rear Foot 101.00+26.49  80.00+£21.58  1.374  0.207
*5p< 01, #+¥p<.001
LMEREA] A] SEe] HEA| S st @I 39,00436.43
kPa, P&z} SJJ_HE 5.00£11.18 kPa, <A} .24k 103.50+23.89
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kap o B TERoA BF EAHOR o3 Ao} §l
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kPa, V]&EA}L 8t 67.00417.62 kPa, S8} Q.24 257.50+10.46
kPa, T]&eAL Q249 163.00+53.10 kPa® At} vjsgiate]
Ak QSN EAA S & Folgh Afo]7F LERFA] ekgke
(p>.05), LB Fo3 Afol7h VR (p<.05). 552
EAGES SExt 9db 61.00446.86 kPa, Ul ¢t
17.50+18.71 kPa, ¥ 2249 96.00+18.92 kPa, M|&&A} Q.2
2 107.00£17.08 kPaZ Sdztel mlswAzfe] ehdtal @ &2t 5
SRA BT SAHCE Fofgk Aozt JIlthp>.05). =
ol HuiEAdE e Al e 229.50544.60 kPa, T|S5EAF €
Hh 141.00+29.35 kPa, <A} 9249k 68.00£19.64 kPa, V]&HA}
Q24 7450422.60 kPaZ eI} nl&Eale] uF TEr)
A FARCE Folgh Afol7k vEpskom (p<.05), LB fr
ofgk zfo]7} 1A (p>.05).

l

of

N



146 Jae-Youl Lee * Joong-Sook Lee

Table 9. Maximum plantar pressure in impact

(unit: kPa)
Item Skilled Unskilled t P
Fore Foot 117.00+4846 67.00£17.62  2.168  0.062
Left ~ Mid Foot  61.00£#46.86  17.50£18.71  1.928  0.090
Rear Foot 229.50+44.60 141.00£29.35  3.707  0.006%*
Fore Foot 257.50+10.46 163.00£53.10  3.904  0.005%*
Right Mid Foot  96.00+18.92  107.00£17.08 -0.965  0.363
Rear Foot  68.00£19.64  74.50+22.60  -0.485  0.640
*p<01

4) AEE] 2E2 A 1299] BT A] gl 02l
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Table 10. Maximum plantar pressure in follow through

(unit: kPa)
Item Skilled Unskilled t P

Fore Foot 117.00+4846  67.00+17.62  2.168  0.062

Left ~ Mid Foot  61.00£46.86  17.50£18.71  1.928  0.090
Rear Foot  229.50+44.60 141.00+29.35  3.707  0.006%*

Fore Foot 257.50+10.46 163.00+53.10  3.904  0.005%*

Right  Mid Foot  96.00+18.92  107.00+17.08 -0.965  0.363

Rear Foot ~ 68.00£19.64  74.50+22.60  -0.485  0.640

**p<_05’ **p<_01

| 7S] HolEAgEe: SRiat 9 199.50423.94 kPa,
AL 131.00417.91 kPa, <A} Q-2 301.50+77.69 kPa, H]
924k 180.00£7928 kPa® ZEAo} mdExle] ¢k}
M Sl A B SAR 0= frolgh Ao 7k VBTl (p<.05).
duag A TR JUSAUEE s 9 1255045014
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188.50432.53 kPa, WA} 9k 139.00431.15 kPa, Szl Q24F
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ERTl(p<.05).
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