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Measurements of the Foot in Korean Adolescents

Min Suk Chung and Young Don Lee

Department of Anatomy, Ajou University School of Medicine, Suwon, Korea

To investigate the pedal morphological characteristics of Koreans, the feet of 246 male and 100 female Korean
adolescents were measured, the data analyzed according to sex, side, stature and body weight, and compared
with previously collected data for Koreans and non-Koreans. The results were as follows.

1) Average foot length was 247.5 mm (male) and 228.8 mm (female); foot breadth 98.4 mm (male) and
90.3 mm (female); and foot circumference 247.1 mm (male) and 227.7 mm (female). Instep length averaged
177.1 mm (male) and 162.8 mm (female), while heel breadth was 59.5 mm (male) and 54.4 mm (female).
Sphyrion height was 86.3 mm (male) and 77.0 mm (female); fibular sphyrion height 70.0 mm (male) and 63.0
mm (female); and sphyrion circumference 256.8 mm (male) and 238.3 mm (female). Foot breadth index was
39.8 (male) and 39.5 (female); and foot length index 14.4 (male) and 14.3 (female).

2) The mesopod types of foot were found in 61.2% (male) and 62.0% (female) of cases; the brachypod
in 24.8% (male) and 19.0% (female) of cases; and the dolichopod in 14.0% (male) and 19.0% (female) of
cases.

3) Foot breadth of male and foot length of female were greater in the right side than in the left.

4) Foot length and instep length correlated more with stature than with body weight, while foot breadth
(in females only), foot circumference, and sphyrion circumference correlated more with body weight than with
stature. The regression equations, stature(cm)=foot length(cm)X3.06+96.1 in male, and stature(cm)=foot
length(cm) X 3.24+86.0 in female, were derived from the data.

5) Our data show no remarked change in Koreans’ foot size over the past 40 years. Foot length of the Korean
was smaller than that of the American (the data used for comparison dose not break down “American” by
racial or ethnic category), while foot breadth and foot circumference of the Korean were similar with those
of the American.
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Fig. 1. Measurements of foot length (A), foot breadth (B), foot circumference (
(F), fibular sphyrion height (G), and sphyrion circumference (H).
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Table 1. Measurements (mm) of foot length, foot breadth, foot circumference, and related indexes according to sex and side

Male Female
Right Left Right Left
Foot length American (1957)" 26424122 242.6+10.9
Canadian (1981)" 264.9 (130) 264.4 (130) 240.4 (235) 2405 (235)
Japanese (1978)" 2473+9.8 (112)
Japanese (1980)” 2279499 (126)
Japanese (1985)"° 2238+72 (23)
Japanese (1988)" 229+7.0 (51) 228+6.9 (51)
Korean (1955)" 245.1+9.9 (920)
Korean (1961)° 247.6+9.7 (264)
Korean (1968)° 246.6+3.1 (234)
Korean (1971Y 250.5+10.5 (100) 229.8+8.1 (100)
Korean (1992)° 249110 (451) 229+10 (488)
Korean (this study)  247.4%9.9 (246) 247.6+10.0 (246)  229.6+8.6 (100)" 228.1+8.5 (100)" T
Foot breadth American (1957)’ 96.5+5.1 91.4+5.1
Japanese (1975)° 1022+4.7 (826) 93.5+4.4 (1018)
Japanese (1978)"° 102.1+3.4 (110)
Japanese (1980)”° 91.6+4.0 (125)
Japanese (1985)"° 90.3+3.9 (23)
Korean (1961)° 94.9+4.6 (264)
Korean (1968)° 96.8+1.4 (234)
Korean (1992)° 101+5 (451) 91+5 (488)
Korean (this study) 99.2+5.5 (246)° 97.8+5.1 (246)° 90.4+4.1 (100) 90.1+3.9 (100)"
Foot American (1954)”' 2452
circumference Japanese (1975)° 249.6+10.7 (826) 228.2+9.4 (826)
Japanese (1988)" 227+10.1 (51) 226+10.1 (51)
Korean (1961)° 252.5+12.5 (264)
Korean (1968)° 2450+ 122 (234)
Korean (this study)  247.1+10.0 (100) 2472+10.6 (100)  226.8%8.5 (100)° 228.6+89 (100)"
Foot breadth Japanese (1975) 41.7 (826) 41.6 (1018)
index' Japanese (1978)" 414+14 (110)
Japanese (1980)%° 402+1.8 (124)
Japanese (1985)"° 403+1.7 (23)
Korean (this study)  40.1+22 (246)° 39.5+2.1 (246)° 39.4+1.9 (100)° 39.6+ 1.8 (100)"
Foot length American (1957)" 153 15.0
index” Korean (1971) 14.9+0.4 (100) 14.5+0.4 (100)

Korean (this study)

14.4+0.5 (246)

144105 (246)

14.3+0.4 (100)°

142+04 (100)" T

Foot breadth index' = Foot breadth / Foot length x 100, Foot length index’ = Foot length { Stature x 100, Mean+S.D. (Cases)

* : Between right and left, P<0.05,

1 : Between male and female, P<0.05
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Table 2. Measurements (mm) of the instep length, heel breadth, sphyrion and fibular sphyrion height, and sphyrion circumference

according to sex and side

Male Female
Right Left Right Left
Instep length American (1954)”' 194.0
Korean (1961)° 182.9+8.7 (264)
Korean (1968)° 181.1+0.3 (234)
Korean (this study)  175.9+7.7 (100)" 178.3+8.3 (100)" 162.8+8.8 (100) 162.8+8.2 (100)T
Heel breadth American (1954)"' 67.0
Korean (1961)° 62.9+3.8 (264)
Korean (1968)° 64.81+1.0 (234)
Korean (this study)  60.0+3.8 (100)" 59.0+4.1 (100)" 54.9+3.7 (100)° 539+38 (100)" T
Sphyrion height American (1954)”' 87.7
Korean (1961)° 84.41+55 (264)
Korean (this study)  87.4%4.2 (100)° 85.2+4.2 (100)° 78.1+£4.9 (100)° 759+4.7 (100)" T
Fibular sphyrion American (1954)" 69.4
height Korean (1961)° 702158 (264)
Korean (this study)  70.4%5.1 (100) 69.6+4.7 (100) 62.8+4.1 (100) 633+4.8 (100)"
Sphyrion Korean (this study)  256.4+9.7 (100) 257.3+10.6 (100) 237.2+9.1 (100)° 239.2+95 (100)" *
circumference

Mean +S.D. (Cases), * : Between right and left, P<0.05,

1 : Between male and female, P<0.05
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Table 3. Incidence (%) of subjects with right-left dominance combinations of foot length and foot breadth

Foot breadth
Right > Left Right = Left Right < Left Total
Right > Left 236/ 31.0 7.0/ 9.0 87/ 170 39.3 / 570
Foot length Right = Left 62 /50 41/ 1.0 25/ 60 12.8 / 12,0
Right < Left 26.0 / 11.0 871720 132/ 18.0 479 / 31.0
Total 55.8 / 47.0 19.8 / 12.0 244 [/ 410 100.0 / 100.0

Male / Female

Table 4.Correlation coefficients of various measurements with stature and body weight according to sex

Male
With stature With body weight With stature With body weight

Foot length Japanese (1975)° 0.69 (826) 0.44 (826) 0.64 (1018) 0.34 (1018)

Japanese (1978)" 0.68 (110) 0.58 (110)

Japanese (1980)” 0.76 (126) 0.49 (126)

Japanese (1988)" 0.59 (51) 0.45 (51)

Korean (1955)" 0.58 (920) 0.47 (920)

Korean (1972)° 0.70 (100) 0.67 (100) 0.69 (100) 0.54 (100)

Korean (this study) 0.62 (246)" 0.44 (246)" 0.67 (100)" 0.44 (100)"
Foot breadth Japanese (1978)"° 0.43 (110) 0.47 (110)

Japanese (1980)™° 0.30 (125) 0.39 (125)

Korean (this study) 0.41 (246)" 0.38 (246)" 0.22 (100)" 0.40 (100)"
Foot circumference Korean (this study) 0.43 (100)" 0.56 (100)" 0.32 (100)" 0.65 (100)"
Instep length Korean (this study) 0.59 (100)" 0.50 (100)" 0.63 (100)" 0.43 (100)"
Heel breadih Korean (this study) 0.31 (100)" 0.51 (100)" 0.23 (100)" 0.29 (100"
Sphyrion height Korean (this study) 026 (100)" 0.33 (100)" 0.46 (100)" 0.27 (100)"
Fibular sphyrion height Korean (this study) 0.38 (100)" 0.43 (100)" 0.44 (100)" 0.32 (100)?
Sphyrion circumference  Korean (this study) 0.53 (100)" 0.78 (100)" 0.45 (100)" 0.75 (100)"
Foot breadth index’ Korean (this study) -0.05 (242) 0.06 (242) -0.34 (100)‘" 0.01 (100)

Foot breadth index'=Foot breadth / Foot length x 100,

(Cases),

1: P<0.05 about correlation coefficient
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