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Abstract: This study improves the dimensional suitability of nail tip products by reviewing the type of fingernail as
seen among adult women in Korea. Subjects were 147 adult women ranging from age 20 to 40. Direct fingernails
measurements were made using digital Vernier calipers and a curvature gauge. Data on various fingernail shapes
were collected through indirect measurements using photography to reveal the shape characteristics of each fin-
gernail types. In this sense, data were analyzed by statistical methods with the use of factor analysis. There were
various factors considered to classify extracted fingernail types such as five factors (for the thumb), four factors
(index, middle, and little fingers), and three factors (for the ring finger). The cluster analysis resulted in three types.
Type 1 is a ‘Square’ shape characterized with wide fingernails, low height, flat, and low curvature of the cuticle line.
Type 2 is ‘U-round’ shape characterized with narrow fingernails, high height, convex, and the highest curvature of
the cuticle line. Type 3 is a ‘Round’ shape in which the fingernails are wide, high in height, convex, and characterized
with a medium curvature of the cuticle line. The results are useful for companies that develop the free edge shape
of fingernails for consumer products. The measured values of fingernail can be applied to the shape and lake setting
of the nail tip product, depending on type of fingernail.
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Table 1. The measurement fingernail landmarks

No. Landmark

Central point of cuticle
Central point of nail plate
Central point of free edge
Left side point of cuticle
Right side point of cuticle

Left medial point of nail fold
Right medial point of nail fold

Left side point of free edge

CHCNSHCRONCEENCRS)

Right side point of free edge
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Table 2. Fingernail measurement category

Question No. Dimension
Length Nail length
1)
2 Proximal nail width
Width
3 Mid nail width
3
4 Distal nail width
5 Cuticle line 5
6  Proximal nail radius of curvature i
Cur(vsa)ture 7 Mid nail radius of curvature 6=
5
8 Distal nail radius of curvature B
9 Free edge line
o, 10 \
10 Nail central height ( /
Height \\q
) 11 Proximal nail side height e
12 Mid nail side height
13 Distal nail side height N

14 Well side angle of distal edge

Angle

@

15 Lateral side angle of proximal edge

Fig. 1. Vernier Calipers Bluetec BD 500-150. www.auction.co.kr:

Fig. 2. Radius Gauge 186-105.
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Table 3. Factor analysis of adult women’s fingernail data

507

Contribution proportion(%)

F . L.
Fingername Factors Measurement act.or Cumulative contribution
loading .
proportion(%)
Distal nail radius of C. .899
Distal nail W. .899
Mid nail radius of C. .898
Width € natt Tadlu 3239
Mid nail W. 872 (32.39)
Proximal nail W. 831
Proximal nail radius of C. .805
Mid nail side H. 962
Thumb Side height Distal nail side H. .859 (4112?3‘)
Proximal nail side H. 799
Cuticle line 755 1134
Upper curved surface Free edge line 714 ( 59' )
Nail L. 679 '
Well side angle of distal edge 894 10.91
Front curved surface .
Nail central H. .892 (70.38)
. . . 6.90
Cuticle curved surface Lateral side angle of proximal edge 976 (77.29)
Mid nail W. 875
Mid nail radius of C. .869
Proximal nail W. .846
. . . . 3343
Size Proximal nail radius of C. 817 (3343)
Distal nail W. 794 ’
Distal nail radius of C. 794
Cuticle line .609
Index Mid nail side H. 920
Side curved surface Distal nail side H. .898 (411;‘:411)
Proximal nail side H. 438 ’
Nail central H. 897 10.70
Front curved surface . .
Well side angle of distal edge .848 (58.84)
Lateral side angle of proximal edge 768 031
Shape surface Free edge line 555 ( 68' 15)
Nail L. 496 '
Mid nail W. .885
Mid nail radius of C. .880
Distal nail radius of C. .860
Distal nail W. .804
Size Proximal nail radius of C 793 36.82
’ ’ (36.82)
Proximal nail W. 775
Cuticle line 706
Middle Free edge line 702
Nail L. 574
Mid nail side H. 929
Side curved surface Distal nail side H. .828 (;ii)
Proximal nail side H. 786 ’
Nail central H. 835 10.14
Front curved surface . .
Well side angle of distal edge 834 (62.49)
7.14
Cuticle curved surface Lateral side angle of proximal edge 971

(69.63)
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Table 3. Continued.

Contribution proportion(%)

Fingername Factors Measurement Fact'or Cumulative contribution
loading proportion(%)
Mid nail W. 921
Mid nail radius of C. 918
Distal nail W. 842
Proximal nail radius of C. .830
Size Proximal nail W. 796 é;;;
Distal nail radius of C. 772
Free edge line 714
Ring Cuticle line 671
Nail L. .563
Mid nail side H. 942
Side curved surface Distal nail side H. .844 (;;(5))
Proximal nail side H. 799
Well side angle of distal edge .826
Shape surface Nail central height .802 (;(3);;)
Lateral side angle of proximal edge 271
Mid nail W. .848
Proximal nail W. 819
. Distal nail W. 785 26.36
Size . .
Cuticle line 767 (26.36)
Free edge line 726
Nail L. .648
Distal nail radius of C. 941
Little Upper curved surface Mid nail radius of C. 928 (ﬁéi)
Proximal nail radius of C. 878
Mid nail side H. 926
. Proximal nail side H. .804 16.19
Side curved surface . .
Distal nail side H. 167 (60.34)
Lateral side angle of proximal edge —-.520
Well side angle of distal edge 857 9.89
Front curved surface .
Nail central H. 822 (70.73)
L.: Length, W.: Width, C.: Curvature, H.: Height
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Table 4. The result of ANOVA of factor scores by fingernail type (n=147)
Fingernail Factor Factor contents Type 1 Type 2 Type 3 F-value
1 Width -11 -12 28 2.29
2 Side height -.07b —49a 31b 4.06"
Thumb 3 Upper curved surface -.05 —-.14 15 0.70
4 Front curved surface -.07 -20 22 1.56
5 Cuticle curved surface 48¢ -1.69 17b 215.84"
1 Size -.05 -17 24 1.73
Index 2 Side curved surface ~23a 05b 40b 5.47::*
3 Front curved surface .16b .50b -.73a 19.22
4 Shape surface .62¢ —95a -.35b 5535
1 Size —-.06 A1 -13 0.86
Middle 2 Side curved surface -34 43 .07 1.43***
3 Front curved surface 1.16¢ .03b -Sla 28.97
4 Cuticle curved surface 79 ~76a 76b 100.217"
1 Size .18 -17 -20 2.47
Ring 2 Side curved surface -.17 20 11 2.26
3 Shape surface —17b —47a 88¢ 20.08""
1 Size 32b —43a 02b 6.87
Litdle 2 Upper curved surface -.05 -.02 .06 0.15***
3 Side curved surface —36a .74b -2la 19.31
4 Front curved surface —.6la —40a .81b 53.00"

*p<.05, *p<.01,***p<.001, Duncan test : a<b<c



Table 5. The result of ANOVA by clusters of fingernails value

Thumb
Cluster

Index

Middle

Ring

Little

Measurement Type 1 Type 2 Type 3

Type 1 Type 2 Type 3

Type 1 Type 2 Type 3

Type 1 Type 2 Type 3

Type 1 Type 2 Type 3

M=91) (n=14) (n=42) | (=74 m=34) (0=39) T (m=20) m=74) (=52) | (n=72) (n=48) (=27) | (n=s0) (n=40) (n=57) |
Length Nail L. 1215 1202 1253 082 116 11.04 1142 181 1163 1141 1120 056 1092b 1025a 11.06b 3.03°  9.56b 895a 9.65b 2.90
Proximal nail W. 1140 1161 1193 429" 842 832 854 058 842 857 833 090  796b 75% 7.7b 321" 65 624 643 133
Width Mid nail W. 1244 1234 1270 126  96b 936a 972b 193 977 985 985 010 89 89 878 172  732b 699 7.16b 2.61
Distal nail W. 1233 1223 1262 121 962b 93a 967b 257 1005 999 999 003 935 914 898 212  743b 7.03a 7.22b 349"
Cuticle line 1338 1342 1380 110 1056b 10.16a 1096b 2.16 1077 1149 1058 370" 1017 10.17 987 056 847 8 838 1.58
Proximal nail radius of C. 8.16a 8.1la 8626 491" 6126 599 637b 3.59 612 623 619 022 58 568 578 077 538 51 541 195
Curvature Mid nail radius of C. 9.05b 896a 9.05b 3.63 7.17b 696a 731b 2.53 712 733 706 139 671 671 663 187 636 603 624 152
Distal nail radius of C. 908 914 933 18 703 703 703 131 752 759 741 132 715 706 719 037 657 634 649 084
Free edge line 1470 1447 1510 081 12b  1095a 122b 656 1193 1224 1213 027 112 1083 1066 149 91 859 868  1.60
Nail central H. 208 198 218 041  173b 185b 135a 6.68 251b 202a 187a 703" 21la 21la 239 240 16a 1782 206b 8717
Proximal nail side H. 203 310 310 026 151 167 173 133 178 2.13b 233b 208 233 089 249 027  l4la 20lb 158 623"
Height
Mid nail side H. 73b  403a 548b 627 3.13a 337a 379 662 383 435 408 177 403 434 435 126 28 34b 277a 743"
Distal nail side H. 659> 548a 7376 760" 457a 472 518 257 536 573 568 061 542 548 551 006 384 41 382 099
Well side angle of distal edge 29.13 2893 3157 006 293b 32.59c 2038a 4.69" 46.10c 33.00b 28.00a 45.01°" 32.14a 3146a 4326b 31.03" 2834a 30.8b 42.6lc 103.12""
Angle
Lateral side angle of proximal edge  75.36c 37.43a 56.95b 26546 73.96c 50.18a 56.28b 202.69 7024c 493la 68.50b 124.02"" 67.38c 42.63a 55.78b 16847 7234c 44.28a 65.74b 131347
Distal nail W. - Proximal nail W. 093 062 069 206 121 098 113 118 163 143 165 114 138 156 128 135 094 079 079 105
Indices
value
Distal curve L. - Proximal radius of C. 6.4 636 648 285  588b 496b 582 082 581 601 594 015 535 515 488 1220 349 349 327 141

L.: Length, W: Width, C.: Curvature, H.: Height, *p<.05, **p<.01,***p<.001, Duncan test : a<b<c
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Table 6. Silhouette according to fingernails type for adult women
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Table 6. Continued.

Type
Fingernail Type 1 Type 2 Type 3
o @ @ B
Ring
Front
g
" ﬂ @ .
Little
Front
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2 4| M3 EEERl, &
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won, SEFEIEHAAEE 7P YA Ueh} o] 3, 2
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)
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F
)]:
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>,
o
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g
i
i o
(o]
~
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o
x
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