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Abstract

The purpose of this study was to compare the body measurements of cyclists and non-cyclists and to
classify cyclists' body types to offer basic information for the bicycle apparel manufacturer in Korea. The
anthropometric data was collected including both direct and indirect measurements of 81 cyclists (40
female, 41 male) aged from 19 to 24. Anthropometric measurements were analyzed using percentiles, T
test, factor and cluster analysis. The results were as follows;

Comparison of anthropometric data between cyclist and non-cyclist was to clarify that cyclists have
bigger size than non-cyclists; especially the thigh circumference shows big differences.

As the result of factor analysis, 5 factors, which explain 74% of variance, were extracted from all items for
male and female cyclists.

The results of cluster analysis classified body types into 3 groups. Cluster | among three female cyclist
groups has biggest torso and had an erect back. Cluster 2 has small size among three female group and
drooping shoulders. Cluster 3 has the bended forward shoulders and shows the protrusion back. In case of
male cyclists, cluster 1 has thin body type owing to big height measurements and small girth
measurements. Cluster 2 among three male groups has the biggest torso and thigh circumference. Cluster 3
has big forward angle of shoulders and shows the protrusion of the back as female cyclist.
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I} Alo) S AdE 78 Bl AEsle 7t
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<p: forward angle of shoulder

Fig. 1. Measuring ltems.
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<Table 159 R A&t ule} 7o) Ya} Alo| & M5¢]
Ha AL 173.6cm, 7HEEHE 93.2cm, YHOIE
d= 97.1cm, HEHWEH = 58.0cmZ HEEH UL
o, A7} ApelE Ao} FaEAdE 161.3cm, 7HEE
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Table 1. Comparison of anthropometric data between cyclist and non-cyclists

56.4cmE UERSTE o] A2 o] B Y, E-&RH2002)¢]
(Unit: cm, kg)

159.97

1. Stature 173.55 161.29 11.16*** 171.05

2. Cervical height 147.51 137.12 9.77*** 145.17 135.70

3. Waist height, Front 102.03 99.44 2.42% 103.10 97.57

4. Waist height, Back 103.21 98.51 4.16%** - -

5. Iliocristale height 95.82 90.05 5.78%%* 93.87 88.87

6. Center back length 46.10 40.35 9.14*** 43.75 37.87

7. Center bended back length 76.65 74.71 1.31 - -

8. Center front length 40.22 34.53 7.24%x* 36.65 32.37

9. Chest width 36.11 33.03 3.84%%* 35.40 30.93
10. Back width 37.63 34.56 5.48%%k 40.20 35.23
11. Cross back shoulders 45.02 40.05 7.45%*% 45.50 39.07
12. Sleeve out-seam 58.79 56.28 3.42%%* 54.95 51.10
13. Side neck point to waist 47.87 42.06 8.03%** - 40.07
14. Middle neck circumference 37.08 32.63 10.11%%* 35.40 30.23
15. Neck base circumference 43.82 39.81 9.76%** - -
16. Neck width 15.33 14.02 6.64%** 13.73 12.15
17. Bust circumference 93.17 86.27 6.54%%* 87.75 81.67
18. Bust width 29.68 26.98 6.49%*x* 31.70 28.00
19. Bust depth 21.60 21.98 —0.96* 20.76 21.06
20. Waist circumference 76.16 69.44 5.81%** 74.65 65.53
21. Waist width 26.88 23.80 6,20k 26.33 23.40
22. Waist depth 19.46 17.64 5.06%%* 18.56 16.45
23. Hip circumference 97.11 94.24 2.90** 91.80 89.13
24. Hip width 3273 31.69 2.54% 31.90 31.20
25. Hip depth 23.78 21.74 3.55%#% 21.50 20.53
26. Thigh circumference 57.96 56.44 1.85 53.75 5227
27. Shorts edge circumference 49.06 48.9 0.18* - -
28. Calf circumference 37.20 35.59 3.21%* 36.35 33.70
29. Waist to hip length 22.89 24.91 —2.67%* - -
30. Weight 68.78 57.35 6.94%** 64.65 52.03
31. Shoulder slope (<o) 19.10 20.22 -1.34 22.35 21.46
32. Forward angle of shoulder (<f8) 13.88 14.38 —-0.88 - -
33. Rohrer index 13151 136.61 -1.78 129.18 127.1

*p<.05, *p<.01, **+4p<.001
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Fig. 2. Exploratory analysis of thigh circumference by
bust circumference and cross back shoulders.
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Table 2. Factor analysis of Korean women's measurements

(Units: cm, kg, °)

Contents of factor Measurements 1 2 3 4 5
Waist height, Back ' 17 20 02 ~10
Acromion height 23 14 A3 20
Stature .05 .19 25 22
. Cervical height .06 19 20 22
Length & height of body
Sleeve out-seam .09 -03 A1 .05
Diocristale height 17 12 24 -.09
Waist height, Front 05 -.19 .04 04
Waist to hip length 47 28 .11 -34
Thigh circumference .18 .08 A2 .06
Calf circumference .09 -01 09 =07
Hip depth -05 46 -.02 -07
Hip circumference 24 04 22 27
Circumference of body Weight 40 35 34 32
Neck width .26 .18 43 .18
Waist circumference 13 42 44 .28
Neck base circumference 04 53 —-10
Hip width 44 -.06 .09
Waist depth 12 37 24 -.00
Waist width .37 .26 11 .10
Depth and width of torso Bust depth -03 48 .10 -.14
Bust width 35 07 .14 27
Angle B .10 .06 -15 -02
Cross back shoulders 13 24 .36 i 00
Chest width 26 24 20 -32
Shape of shoulders Neck middle circumference 27 39 27 23
Back width 42 .18 -.06 11
Angle o, 08 -.30 37 0 A
Center front length -11 .00 21 -30
Side neck point to waist 25 07 -.04 01
Center back length 19 =31 -.06 45
Length of upper torse Bust circumference 09 41 46 28
Eigen value 12.54 435 3.02 2.25
Contribute ratio of variance (%) 21.69 19.69 12.72 10.67
Cumulative contribution ratio (%) 21.69 41.38 54.10 64.78

EAUE=, FolElEa, dolFAL 2 dH 9
S8 845 Y= IREA AA Wl o 4
mEL 197%0|H THH 4358, Al KA B2
o] FA9 LS Jelle S RA9 e, 7}
FEAS} 79} e ARZA AA) W) T
3 H98e 127%01Y X 3.020th A 2914
9} 3RIA= E2 40 A7)0} #AE R2A 9H9)
ggAl ot BA e ARMelTh Al 42034 R gS

SERAE QAkEA RS HEh 48e sk o)
999 BRGNS B S s A3 DA}
Qe Aolnl, A Wakol P& AWH L 10.7%0]H
THAE 225015 A SUAKE A4l oS vepy
& AREA AA Aol i AEPL 98%0|m L
AL 172 Heth olsh 2L ATe A4, o
91979 4AAie] ARAR ojd Fej 2
FIM AZAE 712 Pro} A5 A5 A%
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Ao} 2 A9 Adsk A2 thad e,
<Table 3>& G2t Ale] 2 A559) AR AZA
R AR Afolch. ol & 5 x| 579
A7} FEH o, F 49H e %At
A Alel 2 A5 ANSHE AWeke A1

Ae A1RFHEC], AR, FEIHEl, deldE

Cevical height
Stature
Thiocristale height
Waist height, Front
Length & height of body Acromion height
Sleeve out-seam
Cross back shoulders
‘Waist height, Back

Waist to hip length

Table 3. Factor analysis of Korean men’s measurements

o, o} B Eol, &mfjAo], Hslglgo] ¥ W4
olgt & A FAA 2 4F vl AAtolH,
53] 942 7P 12 FeEE B FRo) Al7A
FAEI(95)°1Z, 942 7P w2 ARSI FS
Bl g&o] F3#Eo|(92)2A, FAF 49 A
FEA) AE b FHE QAR s 88L&
F AT AA APl g IHA= 946013, A
A MFe] it 214%E B3 Atk A A=

(Units: cm, kg, °)

Neck middie circumference
Calf circumference
Thigh circomference
Weight

Circumference of body Waist circumference
Hip circumference
Neck width
Neck base circumference
Bust circumference

Back width

hip width
Bust width
Waist depth
Bust depth
Waist width

Depth and width of torso

Center front length

Side neck point to waist
Length of upper torso

Center back length

Angle o

Angle B
Chest width
Hip depth

Posture of upper torso

Eigen value
Contribute ratio of variance (%)

Cumulative contribution ratio (%)

9.46 6.66 351 1.90 1.52
21.36 16.66 14.25 12.16 757
21.36 38.02 52.27 64.43 72.00
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Table 4. Cluster analysis of Korean women cyclists

3 432 <Table 4> A|A]

(Unit: cm, kg, °)

Stature

. Cervical height

. Waist height, Front

. Waist height, Back

. Iliocristale height

. Center back length

. Center bended back length
. Center front length

. Chest width

. Back width

. Cross back shouiders

12. Sleeve out-seam

C Mo NN AW N =

—
_ O

13. Side neck point to waist
14. Middle neck circumference
15. Neck base circumference
16. Neck width

17. Bust circurnference

18. Bust width

19. Bust depth

20. Waist circumference

21. Waist width

22. Waist depth

23. Hip circumference

24. Hip width

25. Hip depth

26. Thigh circumference

27. Shorts edge circumference
28. Calf circumference

29. Waist to hip length

30. Weight

31. Shoulder slope (<o)

32. Forward angle of shoulder (<)
33. Rohrer index

165.24
140.70
10231
100.94
92.65
40.87
73.50
34.69
3463
35.69
42.23
58.63
42.69
34.88
41.63
14.96
92.00
29.31
23.25
76.63
26.59
19.36
98.19
33.29
23.39
59.80
51.56
36.79
26.50
65.81
19.81
14.21
146.20

155.46
132.28
96.22
94.90
86.50
39.00
71.67
33.12
31.35
33.00
40.14
55.88
39.73
31.42
38.82
13.61
83.21
26.31
21.79
66.12
2271
17.32
91.58
30.74
21.89
54.11
47.90
34.27
22.38
51.62
21.27
13.79
137.59

163.61
138.93
100.40
99.96
91.37
41.06
74.71
35.42
33.50
35.15
39.92
55.55
43.39
32.50
39.73
13.90
85.94
26.45
21.57
68.68
23.32
17.13
94.41
31.66
20.95
56.62
48.55
35.98
25.97
57.711
19.68
14.86
131.92

37.21%**
23.55%**
6.43%*
12.20%%
6.69**

279
3.35
3.31*
1.93*
5.51%*
4.55%
1.78
9.06%**
13.76%**
5.39%*
8.03***
19.51%**
10.24 %%
2.87
30.47%x*
8.77*¥*
7.24%*
10.44%**
3.99*
4.90*
9.66%**
2.25
5.92%*
5.66%*
41.72%%*
0.88
1.35
5.30%*

*p<.05, **p<.01, +++p<.001
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Fig. 3. Silhouettes of man and women by cluster.
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Table 5. Cluster analysis of Korean men cyclists

(Unit; cm, kg, °)

1. Stature 175.33 176.72 167.80 42.2] %%

2. Cervical height 149.40 150.76 141.57 45.54%%%

3. Waist height, Front 103.33 105.02 96.90 20.64%%%

4. Waist height, Back 103.11 106.50 98.75 9.11%**

5. Hliocristale height 96.35 97.87 02.58 9.43%%%

6. Center back length 47.36 47.00 43.87 6.81*%*

7. Center bended back length 78.20 76.43 75.40 0.55

8. Center front length 40.47 40.22 40.02 0.03

9. Chest width 36.20 36.55 3542 0.50
10. Back width 36.25 38.79 37.08 3.68*
11. Cross back shoulders 44.00 47.71 42.08 25.79***
12. Sleeve out-seam 59.10 60.18 56.63 14.26***
13. Side neck point to waist 47.68 48.56 47.05 0.68
14. Middle neck circumference 35.70 38.46 36.25 10.78%**
15. Neck base circumference 42.80 44.59 4354 5.70**
16. Neck width 14.80 15.79 15.08 6.17%*
17. Bust circumference 89.55 95.81 92.31 6.62%*
18. Bust width 28.67 30.49 29.34 4.44*
19. Bust depth 20.96 22.59 20.711 6.06%*
20. Waist circumference 72.80 79.08 74.69 5.98%*
21. Waist width 25.53 27.88 26.52 6.66**
22. Waist depth 18.30 20.48 18.92 10.55%**
23. Hip circumference 94.32 99.94 95.35 7.14%*
24. Hip width 31.88 33.50 3231 5.75%*
25. Hip depth 21.72 25.39 23.12 6.79%*
26. Thigh circumference 54.77 59.60 58.14 6.32%*
27. Shorts edge circumference 46.10 50.79 49.50 6.70%*
28. Calf circumference 35.52 38.36 36.88 5.27**
29. Waist to hip length 23.48 23.19 22.02 0.76
30. Weight 64.00 74.83 64.08 12.99%#*
31. Shouider slope (<o) 18.08 21.12 17.07 5.00*
32. Forward angle of shoulder (<) 14.93 12.46 15.03 3.74*
33. Rohrer index 118.77 135.65 135.59 7.15%*

*p<.05, *¥p<.01, ***p<.001
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