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Abstract

The purpose of this study was to analyze the three-dimensional hand-related
dimensions of elderly women aged 70 to 84 years and to characterize them to
develop safety gloves for dementia patients. The 3D data from the 8th Human
Size Survey of the National Institute of Standards and Technology, Size Korea,
were analyzed using the SPSS 26.0 program. The straight thumb length was
longer in elderly women aged 70-74 than in those aged 80-84. To analyze the
hand type of elderly women, four factors were categorized: hand and finger
horizontal factor, hand vertical factor, finger digit V thickness factor, and finger
length factor. Elderly women's hand types were categorized as ‘long hands and
thin fingers’, ‘thick hands with long fingers, and ‘short hands and thick little
fingers’. Elderly women aged 70-74 years and 80-84 years were analyzed as
having the most 'long hands and thin fingers' type, while older women aged
75-79 years were analyzed as having the most 'thick hands and long fingers'
type. It is known that the fingers get thicker and the size of hands increase as
age advances, but by the age 80, there is a change in the size of hands
again. In future research, it would be worth expanding to other age groups to
explore differences between age groups and to develop safety gloves for
real-world dementia patients based on the hand types analyzed.
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Figure 1.
Safety Gloves for
Dementia People 1
(www.gmarket.co.kr)
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Figure 2.
Safety Gloves for
Dementia People 2
(www.gmarket.co.kr)
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Safety Gloves for Safety Gloves for Safety Gloves for
Dementia People 3 Dementia People 4 Dementia People 5
(www. 11st.co.kr) (www.seniormall.net)  (www.businesskorea.co.kr)
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Table 1. Age Distribution of Elderly Women'’s
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Division 70~74 years 75~79 years 80~84 years Total
n 108 67 264
(%) (40.9) (33.7) (25.4) (100.0)
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Table 2. /tems Analyze of Elderly Women's Hands

Div. Analyze Items Div. Analyze Items

Hand length brF;r;gf; digit IV proximal interphalangeal joint

Finger digit | length/Thumb length bféggfr: digit V proximal interhalangeal joint

Finger digit Il length/index-finger length citlcrl]grﬂerenc(iglt ! interphalangeal joint

Finger digit IIl length ciflczgrﬁfrere?f: Il distal interphalangeal joint

Finger digit IV length ciflczgrﬁfrere?f: Il distal interphalangeal joint

) . Finger digit IV distal interphalangeal joint

Finger digit V length circu?m‘erencge P 9 J

Length Finger digit tip to radial styloid length _Flnger digit Vv distal interphalangeal joint
circumference

Finger digit | base to wrist length ciflcTJgrr?frerSrlwgcg Il proximal interphalangeal joint

Finger digit Il base to wrist length ference ciflcTJgrr?frer;jrlwgcg Wl proximal interphalangeal joint

Palm length perpendicular _Flnger digit IV proximal interphalangeal joint
circumference

Finger digit V proximal interphalangeal joint

Finger digit IV base to wrist length

circumference

Finger digit V base to wrist length

Finger digit | base circumference

Finger digit | base to finger digit Il length

Finger digit Il base circumference

Hand breadth(metacarpals)

Finger digit Il base circumference

Finger digit Il distal interphalangeal
breadth/index-finger breadth, distal

joint

Finger digit IV base circumference

Finger digit Il distal interphalangeal joint breadth

Finger digit V base circumference

Finger digit IV distal interhalangeal joint breadth

Hand circumference

Breadth  Finger digit V distal interphalangeal joint breadth

Hand thickness(metacarpal)

Finger digit Il proximal interphalangeal joint Depth .

breadth/index-finger breadth, proximal Hand thickness(2/3 palm length)
Finger digit Il proximal interphalangeal joint

breadth

Iv. a2zt

o] I FF HFS AuEH £HHZol:= 169.6m,
A&7 Aol 50.5m, AAE7EFRAZol: 67, 3m,
Hedértegazol  730m,  WHIETlRr Aol

70.7m, A7)E7FADORE 56.3m, £571-4AE7
101.7m,  E5FH-AAE7EERH =
69.1m, E5FH-AAL7FERY Aol 94.9m, E6E2]
Adol= 95.8m, E5FH-TAE7EFE ol 91.4m,
S5 AR ZolE 83.2m, AAE7FEAN
~AAE7 A Aol 46.4m, £HE7IEA Aol
81.5m= UERgT.

Euv] e 450 e ARz YERE 16.9m,

AT 1
£Edols
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ZhetlErtEEnt yHlE 16.7m, A&7t | HE

15.8m, A7lE7RREuUEE  15.5m, AR

SR el 18.9m, ZhedlértetEztnt quEls 19.4m, 1
A ROl 18.4m, A7kt Ll

Table 3. Descriptive Statistics of Hand Measurements in Elderly Women Unit: mm
Div. Measurement items Min Max M SD
Hand length 149.1 193.3 169.6 7.4
Finger digit | length/Thumb length 38.0 62.0 50.5 4.1
Finger digit Il length/index-finger length 50.8 79.3 67.3 5.1
Finger digit Ill length 55.2 86.0 739 5.1
Finger digit IV length 52.0 84.6 70.7 49
Finger digit V length 415 68.7 56.3 4.8
Length Finger digit tip to radial styloid length 88.2 1176 1017 5.8
Finger digit | base to wrist length 60.7 83.8 69.1 3.9
Finger digit Il base to wrist length 79.2 108.0 94.9 52
Palm length perpendicular 80.6 1129 95.8 5.1
Finger digit IV base to wrist length 78 107 91.4 5.1
Finger digit V base to wrist length 70.0 97.1 83.2 52
Finger digit | base to finger digit Il length 32.3 58.1 46.4 4.1
Hand breadth(metacarpals) 69.9 94.9 81.5 4.1
Finger d}glt Il distal interphalangeal joint breadth/index-finger 13 206 16.9 12
breadth, distal
Finger digit Ill distal interphalangeal joint breadth 11.8 194 16.7 1.1
Finger digit IV distal interhalangeal joint breadth 12.2 19.5 15.8 1.2
Breadth Finger digit V distal interphalangeal joint breadth 11.0 194 15.5 15
Finger d|g|t' Il proximal interphalangeal joint breadth/index-finger 144 222 189 12
breadth, proximal
Finger digit Ill proximal interphalangeal joint breadth 15.0 25.2 19.4 13
Finger digit IV proximal interphalangeal joint breadth 14.4 22.2 18.4 13
Finger digit V proximal interhalangeal joint breadth 13.7 20.1 16.5 1.2
Finger digit | interphalangeal joint circumference 49 75 63.5 3.8
Finger digit Il distal interphalangeal joint circumference 446 60.7 52.5 3.0
Finger digit Il distal interphalangeal joint circumference 45.6 61.5 53.0 2.9
Finger digit IV distal interphalangeal joint circumference 40.7 58.8 49.9 3.0
Finger digit V distal interphalangeal joint circumference 36.7 58.3 46.7 3.8
Finger digit Il proximal interphalangeal joint circumference 54.5 73.8 62.2 3.4
Finger digit Il proximal interphalangeal joint circumference 54.2 74.3 63.8 3.6
Circumference  Finger digit IV proximal interphalangeal joint circumference 51.4 70.0 60.9 3.4
Finger digit V proximal interphalangeal joint circumference 437 63.4 53.9 3.7
Finger digit | base circumference 45.9 82.6 69.2 4.8
Finger digit Il base circumference 58.9 86.2 70.0 4.3
Finger digit lll base circumference 57.8 90.7 69.3 5.3
Finger digit IV base circumference 56.7 81.5 67.0 4.4
Finger digit V base circumference 51.5 75.6 61.3 4.1
Hand circumference 1748 2240 1982 8.3
Deoth Hand thickness(metacarpal) 238 37.0 29.1 2.0
P Hand thickness(2/3 palm length) 32.7 485 38.9 2.4
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Table 4. Differences of Hand Metrics in Elderly Women by Age Unit: mm
70~74 years 75~79 years 80~84 years
Division (n=108) (n=89) (n=67) F
M SD M SD M SD
Hand length 1703 7.0 1689 77 1695 74 .90
Finger digit | length/Thumb length 51.5A 40 503 AB 39 493B 43 6527
Finger digit Il length/index-finger length 679 49 669 52 670 5.5 1.08
Finger digit Ill length 739 49 740 48 735 5.9 .20
Finger digit IV length 710 48 709 47 70.1 5.3 .73
Finger digit V length 565 52 56.0 44 56.3 4.8 .25
Length Finger digit tip to radial styloid length 1028 A 56 1009B 57 101.1B 6.0 3.03
Finger digit | base to wrist length 692 40 685 39 698 3.8 2.31
Finger digit Il base to wrist length 954 5.1 941 55 951 4.7 1.57
Palm length perpendicular 964 50 950 53 96.0 47 214
Finger digit IV base to wrist length 91.6 5 90.7 5 92.1 5 1.56
Finger digit V base to wrist length 83.2 5.1 828 57 838 4.7 .75
Finger digit | base to finger digit Il length 469 A 41 466 A 42 454B 37 3.03"
Hand breadth(metacarpals) 815 43 813 4.1 81.7 3.8 23
Finger  digit Il distal  interphalangeal  joint
breadth/index-finger breadth, distal 168 10 163 13 17.2 12 1.91
Finger digit Ill distal interphalangeal joint breadth 16.7 1.0 16.7 1.1 16.6 13 .01
Finger digit IV distal interhalangeal joint breadth 15.8 1.2 15.8 1.2 15.9 1.2 .37
Breadih lljnger di%i't .V di;tal interphallangeal jo;nT brea?th _ 15.5 1.4 154 1.5 15.5 1.6 15
inger git proxima interphalangeal  joint
breadth/index-finger breadth, proximal 120 12 18.9 12 18.9 12 04
Finger digit Il proximal interphalangeal joint breadth 19.5 1.4 194 1.3 19.2 13 .94
Finger digit IV proximal interphalangeal joint breadth 18.4 1.3 18.4 1.3 18.4 1.1 .04
Finger digit V proximal interhalangeal joint breadth 16.5 1.2 16.5 1.2 16.5 1.2 .06
Finger digit | interphalangeal joint circumference 63.1 3 63.4 4 64.1 4 1.62
Finger digit Il distal interphalangeal joint circumference 52.1 28 525 29 531 3.4 247
Finger digit Ill distal interphalangeal joint circumference 528 28 530 29 534 3.1 .67
Finger digit IV distal interphalangeal joint circumference 496 28 498 3.1 50.6 3.1 2.60
Finger digit V distal interphalangeal joint circumference 466 36 465 38 473 3.9 1.07
'Flnger digit Il proximal interphalangeal joint 621 34 621 34 63 36 1
circumference
| Citlcz?ﬁfrerer:jclgt Il proximal interphalangeal joint 636 33 639 36 637 40 19
Clircumf Finger digit IV proximal interphalangeal joint
erence . 60.7 3.2 60.7 35 61.3 33 .70
circumference
'Flnger digit VvV  proximal interphalangeal joint 535 35 538 38 547 38 220
circumference
Finger digit | base circumference 69.2 54 689 42 695 4.6 .33
Finger digit Il base circumference 700 44 701 42 69.7 4.2 18
Finger digit Il base circumference 69.2 58 700 52 686 4.7 1.29
Finger digit IV base circumference 670 46 675 46 665 3.7 .93
Finger digit V base circumference 609 38 614 44 619 4.4 1.10
Hand circumference 1984 86 1978 82 1983 8.0 1
Depth Hand thickness(metacarpal) 290 19 293 1.9 290 2.0 .67
Hand thickness(2/3 palm length) 3890 25 388 24 389 2.2 .01

“K.05, "p<.01, Duncan's multiple range test: ADB
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Table 5. Factor Analysis of Hand Measurement in Elderly Women

Factor loadings

Factor Measurement items Factor 1 Factor 2 Factor 3 Factor 4

Finger digit Ill base circumference .85 .01 .01 .01

Finger digit Il proximal interphalangeal joint circumference 82 .06 A7 .36

Finger digit Il base circumference 82 .05 .05 21

Finger digit Il proximal interphalangeal joint circumference 78 .02 .19 32

Finger digit IV base circumference 7 23 A7 -.07
b::elggff:/indeiiﬁger greadtlr)]r,oglrrgfilmal nierphelangea o 77 03 17 20

Finger digit Il distal interphalangeal joint circumference 76 1 A1 .08

Hand thickness(metacarpal) .74 -13 .07 24

Finger digit Il distal interphalangeal joint circumference 73 A3 40 .04

Hand thickness(2/3 palm length) 72 28 15 11

Hand and finger  Finger digit IV proximal interphalangeal joint circumference 1 14 39 25

horizontal )

Hand circumference e 40 25 .28

Finger digit Il proximal interphalangeal joint breadth .70 .06 22 .20

Finger digit Ill distal interphalangeal joint breadth .68 14 .35 .06

Finger digit | interphalangeal joint circumference .67 .25 33 .07

Finger digit | base circumference .67 19 .19 .09

Finger digit IV distal interphalangeal joint circumference .67 23 48 .08
bréggff:/indejlglr:ger blrleadth,dgitsatla rephelnoeal ot g s 40 o3

Finger digit V base circumference .64 .20 37 -.01

Finger digit IV proximal interphalangeal joint breadth 57 .28 .39 A2

Finger digit IV distal interhalangeal joint breadth .55 .30 43 .08

Finger digit IV base to wrist length 1 .93 A3 .07

Finger digit | base to wrist length .08 92 .19 -.02

Hand vertical Palm length perpendicular A2 .92 16 .03
Finger digit V base to wrist length A7 .85 .05 14

Finger digit | base to wrist length 18 74 .05 14

Finger digit V distal interphalangeal joint circumference 32 .09 .84 .05

Thickness of Finger digit V distal interphalangeal joint breadth 22 A3 .83 14
finger digit V Finger digit V proximal interphalangeal joint circumference 43 12 .69 RE;
Finger digit V proximal interhalangeal joint breadth 46 19 .68 A2

Finger digit Il length .16 .07 .01 .97

Finger digit Il length/index-finger length .20 .05 -.02 .90

Finger length Finger digit IV length A7 .05 .04 .89
Finger digit V length .10 RN .19 74

Finger digit | length/Thumb length M .07 A2 .67

Eigen value 11.66 4.71 4.46 4.16
Explanatory variables(%) 33.32 13.47 12.75 11.88

Total explained variance(%) 33.32  46.79 59.55 71.43
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Finger digit V circumference and
breadth

Factor 1
Hand and finger horizontal

Circumference, width and
breadth for hands and fingers

Factor 3
Thickness of finger digit V

Factor 2

Hand vertical

Factor 4

Finger length

Figure 6. Factors Affecting Hands in Elderly Women

(taken by author)

Table 6. Cluster Analysis of Elderly Women’s Hand Types

Finger—related length

Hand and finger related lengths

Type Type 1 Type 2 Type 3
(7=102) (7=98) (n=64) F
Factor M SD M SD M SD
Hand and finger horizontal -61C 73 72 A 89 -13 B .82 67.27""
Hand vertical JO0OA 80 -52 B .83 -328B 87 60.52""
Thickness of finger digit V -25B .90 -35B .80 94 A .85 52.04""
Finger length 18 A 88 35A 87 -82 B 93 36.55™"
*K.001, Duncan's multiple range test: ADB>C
Table 7. Characteristics and Distribution of Hand Tyves in Elderly Women
Type Characteristics Distribution
* Long hand length
Tyoe 1 * Long finger length 102
yp e Thin hands and fingers (38.6%)
* Thin finger digit V
* Thick hands and fingers
* Long finger length 98
Type 2 « Short hand length (37.1%)
* Thin finger digit V
* Thick finger digit V
Tyoe 3 * Short hand length 64
yp * Short finger length (24.2%)

Hand thickness is normal
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Hand & finger horizontal

Type 2

Type 1

Thickness of finge
digit V

Finger length

Hand vertical

Figure 7. Characteristics of Hand Types by Factors
(drawn by author)
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Table 8. Differences of Hand Metrics in Elderly Women by Type Unit: mm
. . Type 1 Type 2 Type 3
Division Measurement item (7=102) (7=98) (=64) F
Finger digit Ill base circumference 667 C 38 728 A 55 684B 44 4544
_F|nger digit Il proximal interphalangeal joint 606B 28 643 A 33 6148 28 3889
circumference
Finger digit Il base circumference 68.0B 36 726 A 38 690B 39 3961
_Fmger digit Il proximal interphalangeal joint 622B 29 658 A 35 6318 32 3236
circumference
Finger digit IV base circumference 656 C 37 685A 46 672 B 44 1163
Finger digit Il proximal interphalangeal joint
breadth/index-finger breadth, proximal 184C 11 195 A 11 1898 1.1 308/
'Fmger digit Il distal interphalangeal joint 516B 24 542 A 27 536A 31 2602
circumference
Hand thickness(metacarpal) 282B 15 304A 18 286B 1.7 4776
_F|nger digit Il distal interphalangeal joint 511B 26 535A 28 G532A 31 2096
circumference
Hand and Hand thickness(2/3 palm length) 383B 20 397A 26 385B 23 994"

finger Finger digit IV proximal interphalangeal joint

horizontal  circumference 506 C 29 621A 33 61.1B 34 1562

Hand circumference 196.7B 73 2009A 86 19%4B 83 886"
Finger digit Ill proximal interphalangeal joint breadth 189 C 12 200A 14 193B 1.3 1896
Finger digit Il distal interphalangeal joint breadth 1628B 10 171 A 10 16.8B 1.3 19.02""
'Fmger digit I interphalangeal joint 623B 33 645A 37 637 A 41 932"
circumference

Finger digit | base circumference 67.7B 46 708 A 41 689 B 55 10.94™

_F|nger digit IV distal interphalangeal joint 4888 26 506A 31 506 A 29 1160
circumference

Finger digit I distal interphalangeal joint
breadth/index-finger breadth, distal 1648 12 173A 1T 172 A 1.2 1608
Finger digit V base circumference 59.8 B 3.7 622 A 40 624A 43 12657

Finger digit IV proximal interphalangeal joint breadth 182B 1.2 186 A 13 185 A 1.1 3.72"

Finger digit IV distal interhalangeal joint breadth 155 B 1.1 160A 12 161 A 12 5.82"

Finger digit IV base to wrist length 944 A 42 8.1B 46 903B 4.7 3802

Finger digit | base to wrist length 976 A 48 925C 44 942B 48 31.09"

VZ?t?cil Palm length perpendicular 983 A 44 937B 48 951B 4.8 2573

Finger digit V base to wrist length 86.0A 47 815B 46 813B 51 2889

Finger digit | base to wrist length 708 A 42 682B 35 67.7B 29 1877

| dir;?nefrerendclglt V  distal interphalangeal  joint 4558 37 463B 32 493 A 35 2501

;:'fcl';g‘zsrs Finger digit V distal interphalangeal joint breadth 152 B 15 1528 14 164 A 12 1822

digit v 'Fmger digit VvV proximal interphalangeal joint 525C 35 543B 34 555A 36 1509

circumference

Finger digit V proximal interhalangeal joint breadth 16.2 B 1.1 165B 1.1 169 A 13 843"

Finger digit Ill length 746 A 44 757 A 45 69.8B 50 3434

Finger Finger digit Il length/index-finger length 67.7B 48 696 A 43 632 C 45 39_21:1
length Finger digit IV length 711 B 42 726 A 45 673 C 47 28.08

Finger digit V length 566 A 43 576 A 45 536B 51 1509

Finger digit | length/Thumb length 50.7 A 47 515A 34 488B 36 9207

"K.05, " p<.01, " p<.001, Duncan's multiple range test: A>B>C
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Table 9. Hand Tyves by Age in Elderly Women

Age  70~74 years 75~79 years 80~84 years Total 7
Type n (%) n (%) n (%) n (%) (o
Type 1 43 (39.8) 31 (34.8) 28 (41.8) 102 (38.6)
Type 2 2 (389) 4 (38.2) 2(329) 8 (37.1) 1(-5)9
Type 3 3(21.3) 24 (27.0) 7 (25.4) 4 (24.2)
Total 108 (100.0) 9 (100.0) 7 (100.0) 264 (100.0)
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