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Abstract : To investigate characteristics of body structure and their time trend among
young women, we obtained 63 anthropometric measurements from women aged 18 or 19.
All the 585 subjects were new students in a women’s university in Kobe, Japan in 1982, 1984,
1987 and 1992. Sixty-three measurements involved items regarding height, length, girth,
width, depth and others of diverse parts of the body. The results obtained were summarized
as follows:

(1) out of 63 items, 37 accepted the null hypothesis that the distribution was a normal
one. Most of the items which rejected the hypothesis were those pertaining to width, girth
or depth.

(2) A total of 51 items increased in an average of the measurement during the 10-year
study period. The largest increase appeared in acromion height, and its value was 2.3 cm.
Twenty-two items including stature and body weight showed an increment over 1 in the
absolute values.

(3) Seven factors explaining body structure were extracted through factor analysis on
the data of 63 measurements for the 585 subjects. Their cumulative contribution rate
reached 889%. Taking the items having factor loadings higher than 0.4 in respective factors
into consideration, we could regard the 1st, 2nd, 3rd, 4th, 5th, 6th and the 7th factors as size
factor, shape factor, shape of the back, shape of the chest, size of shoulders, shape of the
neck and slope of shoulders, respectively.

(4) Cluster analysis using the factor scores revealed that the proportion of women
having larger size and shape factors increased in these 10 years, and women with enlarged
shape of the chests, more slender necks and flat shoulders also increased.

The results stated above clarified that body stucture of young women aged 18 or 19 has
been increasing in the period of 10 years after 1982.

Index Terms
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Table 1(2). Summary statistics of 63 anthropometric measurements obtained from 585 women
aged 18 or 19

Code Item Mean SD Cv Med Ske Kur P1 dif. P2
1. St 158.0 4.9 3.1 158.1 0.14 0.01 1.8 * %
2. CH 133.7 4.8 3.6 133.8 0.26 0.21 2.0 &%
3. NRH 132.9 4.7 3.6 132.8 0.30 0.27 1.7 %%
4. FJH 128.3 4.6 3.6 128.4 0.22 0.15 1.1 *
5. AH 128.3 4.8 3.7 128.2 0.16 0.54 2.3 k%
6. BH 113.2 4.8 4.2 113.1 0.37 0.77 0.6
7. EH 98.2 3.9 3.9 98.0 0.51 0.86 * % 1.5 * %
8. PWH 96.8 4.0 4.2 96.8 0.17 0.01 1.4 k%
9. SWH 97.1 4.0 4.1 96.8 0.23 0.04 1.4 k%
10. AWH 96.8 4.1 4.3 96.6 0.30 0.20 0.4
11 NH 92.4 3.9 4.2 92.3 0.25 0.12 0.4
12 HH 79.8 3.8 4.8 79.9 0.20 0.40 0.3
13 IAH 85.2 3.9 4.5 85.1 0.27 0.06 * —2.3 k%
14 MFH 60.6 3.0 4.9 60.5 0.41 0.47 1.1 %%
15 KH 41.7 2.3 5.5 41.5 0.30 0.72 —0.6 *
16 CrH 70.4 3.4 4.9 70.5 0.18 —0.06 0.7
17 LMH 6.2 0.7 10.8 6.2 —0.30 0.89 %% 0.2 *
19 THL 21.8 1.3 6.0 21.8 —0.01 —0.48 * 0.5 * %k
37 NRWPL 40.4 1.9 4.8 40.3 0.34 0.47 * 0.7 *xx%
43 NRWAL 40.7 2.0 4.9 40.7 —0.02 0.93 1.4 * %k
20 BD 31.7 1.6 5.1 31.7 —0.19 3.24 &k 0.2 *x%
21 NRB 12.5 0.8 6.4 12.4 0.10 0.30 0.3  *xx%
22 CB 25.6 1.5 5.7 25.5 0.27 0.59 0.6 * %
23 WB 21.4 1.5 7.1 21.3 0.65 1.87 k% 1.1 %%
24 HB 30.8 1.5 4.8 30.8 0.03 —0.31 * % 0.4 *
25 KB 21.6 1.6 7.2 21.5 0.26 0.24 0.6 *%
26. LMB 13.0 0.9 7.0 13.0 0.37 0.24 * %k 0.2
27 1B 16.7 1.3 7.7 16.7 0.23 0.06 0.3 *
28 ND 10.5 0.7 6.2 10.5 0.27 —=0.07 * % 0.0
29 SB 10.6 1.0 9.4 10.6 0.13 —=0.31 * % 0.7 * %
30 CD 20.6 1.7 8.2 20.5 0.46 0.31  ** 1.3 %
31 WD 15.6 1.5 9.6 15.5 1.07 4.05 &k 0.6 *:*
32 HD 21.9 1.6 7.5 22.0 0.04 —0.01 1.6 *x%
18 FL 22.7 0.9 4.1 22.7 —0.03 —0.09 0.2
33 SL 53.5 2.4 4.5 53.5 0.08 0.13 0.5
34 WBL 38.2 1.9 5.1 38.1 0.20 0.05 1.7 %%
35 PFL 135.9 4.9 3.6 135.9 0.28 0.23 1.1 %%
36 CPWL 41.0 2.0 4.8 40.8 0.35 0.42 * % 0.5 *
38 SWPL 41.1 2.0 5.0 41.0 0.18 0.26 —0.6 *
39 PSW 36.2 1.9 5.1 36.2 0.11 0.50 —0.7 k%
40 PCW 34.1 2.1 6.2 34.2 —0.04 0.01 —0.4
41 AWL 33.3 1.9 5.6 33.3 0.29 0.53 0.6 %%
42 CAWL 39.8 2.1 5.2 39.7 0.27 0.59 0.8 *3*
44 SWAL 39.6 2.1 5.3 39.6 0.03 0.20 0.9 **

45 NB 24.1 1.6 6.6 24.0 0.36 0.68 0.9 * %

46 ASW 33.8 1.7 4.9 33.8 0.37 1.73 0.7 &%

47 ACW 29.9 1.9 6.3 30.0 0.09 —0.02 0.3

48 SW 11.1 0.8 7.5 11.1 0.22 0.47 —0.3 k%

49 PAP 14.0 0.9 6.2 14.0 —0.58 2.32 k% —0.3  kk
50 AAP 10.8 0.9 7.9 10.8 0.70 1.64 * %k 0.5 * %k

51 PNBW 15.7 1.0 6.5 15.6 0.18 0.12 -0
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52. NBG 37.4 1.6 4.3 37.3 0.26 0.14 —0.4 *
53. NG 30.9 1.4 4.6 30.9 0.48 0.73 * %k 1.0 * %
54.  UpBG 80.9 3.7 4.6 80.7 0.32 0.41 0.7
55. BG 82.1 4.2 5.1 81.8 0.61 1.12 * %k 1.6 * %
56. UnBG 70.5 3.7 5.2 70.0 0.67 0.88 * %k 0.0
57. WG 61.9 3.5 5.7 61.8 0.56 0.85 * % 1.6 * sk
58. HG 89.4 4.0 4.5 89.2 0.15 —0.28 * % 1.3 * %
59. UAG 26.6 1.9 7.3 26.5 0.39 0.83 —0.5 *
60. AG 38.1 2.5 6.6 37.9 0.21 1.70 1.2 * %
61. RSS 24.1 3.8 15.6 24.0 —0.01 —0.24 * % —0.3
62. LSS 23.5 3.9 16.4 23.5 —0.05 0.31 —0.9 *
63. BW 50.2 4.9 9.8 50.0 0.30 —0.24 * %k 1.5 *
Code and Item correspond with those listed in the Appendix.
SD : standard deviation. CV : coefficient of variation. Med . median.

Ske : skewness. Kur : kurtosis.

dif . value in 1992 minus that in 1982.

P1 : significance level of a test for normality by Shapiro’s method.
P2 : statistical difference in dif. by ordinary t-test.

* 1 p<0.05 *3* :p<0.01

Table 1(b). Summary statistics of some selected parameters calculated from anthropometric
measurements shown in Table 1(2). Formulas yielding the parameters appear in

the Appendix

Code Item Mean SD (A% Med Ske Kur P1 dif. P2
64. LUE 67.7 3.2 4.8 67.9  —0.75 2.56 1.2 %%
65. LEL 82.1 3.7 4.5 82.0 0.27 0.07 * —2.2 %%
66. RI 127.4 11.2 8.8 126.5 0.42 0.50 -0.1
67. THLS 7.3 0.4 6.1 7.2 0.40 —0.09 k% 0.0
68. CTI 80.4 5.5 6.9 80.2 0.12 0.35 2.9 &k
69. WTI 72.8 5.9 8.1 72.8 0.71 6.32 & % —0.7
70. HTI 71.2 4.6 6.5 71.1 0.17 0.35 4.1 * %

All abbreviations and symbols are explained in the footnote of Table 1(2).
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Fig. 1. Relative deviations of selected anth-
ropometric measurements obtained from 585
subject. ‘M and ¢ indicate, respectively, the
mean value and standard deviation of data
on women of the same age in general popula-
tion in 1981Y. Codes and abbriavations
appear in the Appendix.
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Table 2. Factors derived from 63 anthropometric
measurements for 585 subjects using factor
analysis. Items having factor loading more
than 0.4 are listed in the descending order
in the magnitude of factor loading. The
figures in the parentheses are contribution
rates of each factor

1st Factor (33.6%) 2nd Factor (26.1%)

3rd Factor (7.8%)

8:PWH .95 54:UpBG .84  37:NRWPL .83
9:SWH .94 55:BG .84  36:CPWL .83
3:NRH .92 57 I WG .83  34:WBL .79
2:CH .92 63 : BW .79 38:SWPL .74
5 AH .91 30:CD N

35 PFL 91 58 1 HG .77 4th Factor (7.0%)

1:St 91  59:UAG .77 43 NRWALS0
4. FJH 91 32:HD .73 41:AWL .76
10°AWH .90 60 : AG 71 44 SWAL .76
11:NH .90 29:SB .70 42:CAWL .74

16 : CrH .87 56 : UnBG .69

6:BH .85  31:WD .66 5th Factor (5.8%)

7:EH .85  22:CB 66  48:SW .73
12 . HH .82 23: WB .65 46 : ASW .69
13 IAH .76 24 . HB .63 20 : BD .64
15: KH .72 53 NG .60 39 PSW .63
33:.SL .71 40 : PCW .56 47 : ACW .43
14: MFH .68 28 : ND .54

18 FL .62 45 NB .51 6th Factor (4.2%)
63 . BW .46 27 1B .51 51 . PNBW .76
49 . PAP AT 21 . NRB .62
26 : LMB .46 52 . NBG .58
52 . NBG .45
47 ACW .42  Tth Factor (3.7%)
61 : RSS .67
62 : LSS .64
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Fig. 2. Time trend in percentiles of values for selected anthropometric measurements from 1982
through 1992. A total of 7 lines represent downward from the top of each panel, respectively,
the figures for 95, 90, 75, 50, 25, 10 and 5%ile. Codes and abbreviations appear in the Appendix.
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Fig. 3. Change in an average of the 1st (F1) and the
2nd (F2) factor scores in the period between
1982 and 1992, which is shown in a two-
dimensional diagram.
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Fig. 4. Ward’s dendrogram using a set of data on the
1st and the 2nd factor scores for 585 subjects.
Only an upper side of the dendrogram is
illustrated. Figures represent the number of
subjects for each cluster.
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Table 3. Mean values of score for the Ist and 2nd
factors in three clusters and proportional
frequency of the clusters in each calendar

year
Cluster A Cluster B Cluster C
No of subejcts 271 194 120
mean SD mean SD  mean SD
1st factor —.29 .87 87 .73 —.75 .54
2nd factor —.78 .53 .43 .59 1.06 .83

Proportional frequency

1982 (126D 57.9% 29.4% 12.7%
1984 (129 43.4 30.2 26.4
1989 (170D 48.2 31.2 20.6
1992 (160D 37.5 40.6 21.9

Figures in the parentheses represent the number of
subejcts.
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Fig. 5. Ward’s dendrogram using a set of data on the 3rd to the 7th factor scores for 585
subjects. Only an upper side of the dendrogram is illustrated. Figures represent
the number of subjects for each cluster.
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Fig. 6. Comparison of factor scores regarding from
the 3rd to the 7th factors between Cluster D
and E.
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Code Abbr.
1. St
2. CH
3. NRH
4. FIH
5. AH
6. BH
1. EH
8. PWH
9. SWH

10. AWH

11. NH

12. HH

13. 1 AH

14. ¥FH

15. KH

16. CrH

17. LMH

18. FL

19. THL

20. BD

21. NRB

22. CB

23. ¥B

24. HB

25. KB

26. L¥B

27. IB

28. ND

29. SB

30. (%))

31. WD

32. HD

33. SL

34. WBL

35. PFL

36. CPWL

37. NRWPL

38. SWPL

39. PSW

40. PCW

41. AWL

42. CAWL

43. NRWAL

44. SWAL

45. NB

46. ASW

47. ACW

48. SW

49, PAP

50. AAP

51. PNBW

52. NBG

53. NG

54. UpBG

55. BG

56. UnBG

57. W6

58. HG

59. UAG

60. AG

61. RSS

62. LSS

63. BW

Code Abbr.

64. LUE

65. LEL

66. RI

67. THLS

68. CTI

69. WTI

70. HTI
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English
Stature
Cervicale height
Neck root height
Fossa jugularis height
Acromion height
Bust height
Elbow height
Posterior waist height
Side waist height
Anterior waist height
Navel height
Hip height
Iliospinale anterius height
Middle fingertip height
Knee height
Crotch height
Lateral malleolus height
Foot length
Total head length
Biacromial diameter
Neck root breadth
Chest breadth
Waist breadth
Hip breadth
Knees breadth
Lateral malleolus breadth
Internipple breadth
Neck depth
Scye breadth
Chest depth
Waist depth
Hip depth
Sleave length
Waist back length
Posterior full length

Center of posterior waist line - center of right

shoulder line

Neck root-to-waist posterior length
Shoulder to waist posterior length
Posterior shoulder width

Posterior chest width

Anterior waist length

Center of anterior waist line - center of right

shoulder line

Neck root-to-waist anterior length
Shoulder to waist anterior length
Neck to bust

Anterior shoulder width
Anterior chest width

Shoulder width

Posterior armpit point-Acromion
Anterior armpit point-Acromion
Posterior neck base width

Neck base girth

Neck girth

Upper bust girth

Bust girth

Under bust girth

Waist girth

Hip girth

Upper arm girth

Armscye girth

Right shoulder slope

Left shoulder slope

Body weight

English
Length upper extremity
Lower extremity length
Rohrer index

AH-MFH

Total head length stature St/THL

Chest thickness index CD/CBx10*
Waist thickness index WD/WBx10?
Hip thickness index HD/HBx10?

Arithmetic formula

(ITAH-KH)x0.93+KH
(BW in Kg)/(St in cm)®x10’
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