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[Abstract]

This study attempted to typify the shoulder and arm morphology of adult males by analyzing the
shoulder and arm-related items by obesity level for adult males aged 20 to 69 years. I also examined
the typified shoulder and arm characteristics and attempted to analyze the types by obesity level for
broad,

drooping shoulders with thin, long arms; narrow, drooping shoulders with thick, long arms; broad, rising

each age group. The shoulders and arms of adult males were categorized into four types:

shoulders with short, thick arms; and narrow, rising shoulders with short, thin arms. The underweight
group had a higher percentage of Type 1 in their 20s, 30s, and 60s, and a higher percentage of Type
4 in their 40s. The normal weight group was analyzed as having a higher percentage of type 1 in their
20s and 30s, and a higher percentage of type 4 in their 40s, 50s, and 60s. Obese group was analyzed
as having a higher percentage of type 3 in their 20s, 30s, 40s, and a higher percentage of type 4 in
their 50s and 60s.
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I. Introduction
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II. Study Methods

1. Study Subjects
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Table 1. Age Distribution and Percentage of Adult Males

Div. 20s 30s 40s 50s 60s Total
N 827 479 293 150 227 1976
% (41.9) | (24.2) | (14.8) | (7.6) | (11.5) | (100.0)

Aol T ¥]T=+= Table 2
oF Zrh dYtes AR 4(Body
Mass Index: BMI)of| wehx| FL2stoint. AAGA 7T
18.50kg/m” U991 4L AAFo 2 12591, AL
A|57F 18.50 ~ 22.99kg/m’Q 49 FARF o2 LEs)
At AR A7} 23.00 ~24.99%ke/m*Q] L 5O
2 25t AAFR47F 25.00kg/m” o]Afo]H wlgto
2 JEoldni14]. 200 /g9l B8 BAAIS 0l 3391
(41.0%) 02 7P U0z H|gto] 2387
(28.8%), THA|%E0] 2319(27.9%), AFZ0] 19%Y(2.3%)°.

A I 200 Y B2 AAE = AlQlsk v
Shp dAEC] HlFo] w2 Ao UERGTE 300 A
F/dE vlvho] 24199(50.3%) 02 7P Wotil, tgo®
A5l 128%(26.7%), 8 3AE 0] 1067(22.1%), AA|
50| 47(0.8%) 2 wAEITt. 300 g F/de vlgt
Ql 7397 Aut o2 AR, 400 /g1 'd/d2 ¥l
Qo] 146%5(49.8%), “83AIZ0] 747(25.3%), wA|ZO]
70%8(23.9%), AAIB0] 3H(1.0%) = LR} 30tiet of

L ia

AHR] 2 HRel Fe7t ARt J =g ARR|sknt. 50H 4
Qg3 BlTto] 67%(44.7%), MAIF0l 43%(28.7%).
ATl 40%(26.7%) 22 M= AR e A
o2 e 60d] g1 g/d2 Bl 113%(49.8%),
WAS0] 617(26.9%), RSOl 508(2.0%), AAIE0l
3P(1.3%) o2 FAEA 20thS A5t 0hRH =
BIRRl 7t Ao] AWt F =S AFK|SIA

Table 2. Obesity Distribution by Age Group Among
the Adult Males

Age
BMI 20s 30s 40s 50s 60s Total
Low o o3la 083 10 0ol 39 (5
weight
Normal 336 41 0106 (22.1)74 (253|140 (267)/50 (220)609 (308)
weight
Wivi:;t 231(27.9)128(26.7)|70 (239)|43 (287)/61 (269)533 (27.0)
Obesity |238(28.8)241(50.3)|146(49.8)67 (44.7)113(49.8)805 (40.7)
Total |827 (1000|479 (1000)|293 (1000)|150 (1000)|227 (1000) 1976 (1000)

2. Measurement Items
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3. Data Analysis
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Table 3. Measurement Items on Shoulders and
Arms of Adult Males aged 20~69

Div. Measurement items Div. Measurement items

Shoulder-elbow length,

Acromion height Elbow-Bent

Elbow-wrist length,

Lateral shoulder height |Length Elbow-Bent

Height

Forearm-fingertip

Axilla height length, Elbow-Bent

Fingertip height Upper-arm circumference

Elbow height, Elbow-bent| Circu |Elbow circumference

Shoulder length mfere | Wrist circumference

nce | Armscye circumference

Lateral shoulder length (Acromion)

Across back shoulder

width Armscye depth (Axilla)

Across back lateral

shoulder width Elbow  depth

Depth
Back neck point to ep

acromion length Upperarm depth

Back neck point to lateral

shoulder length Wrist thickness

Across back shoulder

width Upperarm width

Across back width

(Mid-axilla) Wrist breadth

Across back width

(Posterior axillary fold) Shoulder breadth

Width Lateral shoulder

breadth

Across front width
Length | (Anterior mid-axilla)

Across front width

(Anterior axillary fold) Bideltoid breadth

Armscye depth (Axillary Elbow-to-elbow
fold) breadth

Back neck point to Right shoulder slope
axillary level at midspine (Lateral shoulder)
Left shoulder slope
(Lateral shoulder)
Right shoulder slope

Shoul
der
angle

Upperarm length

Arm length (Acromion)

(Acromion)
Back neck point to wrist Left shoulder slope
length (Acromion)
Underarm length Stature
Elbow-grip length, Other .
Elbow-bent Weight(kg)
Grip reach, Forward Cglcul BMI

ations
Wall-acromion distance
III. Results

1. Characteristics of Shoulder and Arm
Metrics in Adult Males
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Table 4. Measurements Technical Statistics on the Shoulders and Arms of Adult Males

Unit: ¢cm, °
Division Measurement items Mim Max M SD
Acromion height 122.50 158.82 141.04 5.45
Lateral shoulder height 123.03 159.36 141.14 5.39
Height Axilla height 111.01 146.61 129.08 5.21
Fingertip height 56.29 81.74 70.27 3.81
Elbow height, Elbow-bent 91.27 120.77 106.18 4.29
Shoulder length 10.25 18.58 14.50 1.09
Lateral shoulder length 10.97 18.16 14.36 1.10
Across back shoulder width 37.32 53.88 44,75 2.46
Across back lateral shoulder width 36.48 53.13 4359 2.48
Back neck point to acromion length 18.30 26.30 22.23 1.23
Back neck point to lateral shoulder length 17.85 26.93 21.76 1.29
Across back shoulder width 37.32 52.64 44.46 2.32
Across back width (Mid-axilla) 33.53 4550 38.27 1.83
Across back width (Posterior axillary fold) 30.78 51.82 39.40 2.78
Across front width (Anterior mid-axilla) 32.43 46.64 38.49 2.03
Across front width (Anterior axillary fold) 29.84 48.42 37.08 2.46
Length Armscye depth (Axillary fold) 15.32 28.42 19.82 1.52
Back neck point to axillary level at midspine 14,72 25.04 19.73 1.72
Upperarm length 26.60 39.10 33.11 1.68
Arm length (Acromion) 49.90 68.30 58.65 2.77
Back neck point to wrist length 70.00 93.12 80.77 3.38
Underarm length 40.04 57.94 47 .49 2.66
Elbow-grip length, Elbow-bent 29.93 4213 35.41 1.73
Grip reach, Forward 62.69 83.64 72.39 3.24
Wall-acromion distance 6.65 17.24 11.41 1.56
Shoulder-elbow length, Elbow-Bent 29.68 40.63 34.87 1.55
Elbow-wrist length, Elbow-Bent 23.18 32.61 27.86 1.40
Forearm-fingertip length, Elbow-Bent 40.17 52.94 4577 1.90
Upper-arm circumference 25.45 52.04 34.89 2.84
Circumference Elbow circumference 21.03 34.04 26.83 1.70
Wrist circumference 14.37 21.85 17.34 1.12
Armscye circumference (Acromion) 33.29 58.98 42.37 3.10
Armscye depth (Axilla) 8.62 20.57 14.06 1.46
Depth Elbow depth 5.67 11.35 7.99 0.72
Upperarm depth 5.62 10.24 7.26 0.61
Wrist thickness 2.99 5.88 424 0.37
Upperarm width 7.96 20.58 13.05 1.50
Wrist breadth 4.87 8.01 6.08 0.44
Width Shoulder breadth 31.95 46.18 39.87 1.86
Lateral shoulder breadth 33.01 45.80 39.52 1.95
Bideltoid breadth 41.72 60.68 49.24 2.65
Elbow-to-elbow breadth 41.00 67.43 52.59 4.02
Right shoulder slope (Lateral shoulder) 11.12 36.57 25.02 3.51
Shoulder angle Left shoulder slope (Lateral shoulder) 11.00 35.70 2481 3.82
Right shoulder slope (Acromion) 15.10 37.86 25.78 3.52
Left shoulder slope (Acromion) 11.20 42.30 25.94 423
Other Stature 150.66 191.81 174.00 6.06
Weight(kg) 46.10 142.60 74.62 11.21
Calculations BMI 15.60 46.50 24.62 3.26
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Table 5. Measurements Technical Statistics on the Shoulders and Arms of Adult Males

Unit: cm, °
Low weight |Normal weight| Over weight Obesity
Division Measurement items (n=29) (n=609) (n=533) (n=805) F
M SD M SD M SD M SD
Acromion height 140.24 B| 4.34 |140.56 AB| 5.00 [ 140.90 AB| 5.54 |141.51 A| 5.71 3.92"
Lateral shoulder height 140.59 B| 4.24 |140.65 AB| 4.96 |140.98 AB| 5.48 |141.63 A| 5.64 | 4.19™
Height |Axilla height 129.79| 424 | 12914 |4.83| 129.04 |533| 129.04 | 5.44 23
Fingertip height 69.16 B| 2.82 | 69.94 AB|3.63| 70.08 A|3.73 | 70.69 A| 3.98 | 6.15™
Elbow height, Elbow-bent 105.52 B| 3.65 [105.73 AB| 4.02 [106.01 AB| 4.29 |106.65 A| 4.46 | 5.99™
Shoulder length 14.64 1.10 14.44 1.14 14.51 1.05| 1454 1.08 1.02
Lateral shoulder length 14.53 1.01 14.32 1.1 14.40 1.09 | 14.36 1.11 .70
Across back shoulder width 4354 C| 244 | 4395 C| 239 | 44.60 B|2.31| 4551 A| 2.39 | 54.17™
Across back lateral shoulder width 4231 C| 2.27 | 4285 C|2.33| 4352 B|2.42| 4424 A| 2.46 | 41.39™
Back neck point to acromion length | 21.85 B| 1.07 | 21.89 B| 1.23| 22.18 B| 1.17 | 22.53 A| 1.19 | 34.49™
Back neck point to lateral shoulder length| 21.40 B| 1.11 21.46 B| 1.26 |21.75 AB| 1.27 | 22.02 A| 1.29 | 23.10™
Across back shoulder width 4356 C| 2.39 |43.76 BC| 2.31| 4433 B|2.20| 45.10 A| 2.22 | 43.42""
Across back width (Mid-axilla) 36.12 D| 1.68 | 37.18 C| 1.47 | 38.12 B| 1.57 | 39.28 A| 1.67 |224.80™"
Across back width (Posterior axillary fold)| 35.90 D| 2.26 | 37.71 C|2.16 | 39.19 B| 2.15| 40.94 A| 2.69 |234.90™"
Across front width (Anterior mid-axilla)| 36.01 D| 1.80 | 37.34 C| 1.66| 3829 B| 1.71| 39.58 A| 1.88 |209.08""
Across front width (Anterior axillary fold)| 34.17 D| 2.20 | 35.77 C| 2.09 | 36.84 B| 2.18 | 38.34 A| 2.23 |183.02""
Length |Armscye depth (Axillary fold) 17.23 D| 1.22 18.98 C|1.23| 19.76 B| 1.25| 20.60 A| 1.44 (213.49™
Back neck point to axillary level at midspine| 18.72 D| 1.84 | 19.11 C| 1.55| 19.69 B| 1.66 | 20.27 A| 1.70 | 61.60™"
Upperarm length 3291 B| 1.35 | 32.92 B| 153 |33.02 AB| 1.81| 33.32 A| 1.69 | 7.46™"
Arm length (Acromion) 58.17 B| 2.41 | 5836 B|2.60| 5864 |291| 58.91 A| 280 | 4.96™
Back neck point to wrist length 80.46 AB| 259 | 80.22 B|3.13|80.66 AB|3.53 | 81.27 A| 3.41 | 11.81™
Underarm length 48.61 A| 2.25 4784 B| 247 | 47.61 B|2.82| 47.10 B| 2.65 | 11.31™
Elbow-grip length, Elbow-bent 35.28 B| 1.45 | 35.22 B| 1.58|35.37 AB| 1.79 | 35.58 A| 1.79 | 5.28™
Grip reach, Forward 7159 B| 2.71 71.82 B| 2987228 AB| 3.35| 72.92 A| 3.29 | 14.48™"
Wall-acromion distance 999 D| 148 | 10.79 C|1.43| 11.37 B| 1.41| 11.95 A| 1.55 | 81.26™
Shoulder-elbow length, Elbow-Bent 3499 | 1.23 3494 | 1.43| 3491 1.62| 3480 | 1.60 1.06
Elbow-wrist length, Elbow-Bent 27.87 1.10 27.77 1.29 27.81 1.45| 27.95 1.44 2.10
Forearm-fingertip length, Elbow-Bent |4583 AB| 1.52 | 45.56 B| 1.75|45.78 AB| 2.03 | 45.91 A| 1.93 | 3.83"
Upper-arm circumference 29.08 D| 1.78 | 32.87 C|2.08| 34.68 B| 1.92| 36.75 A| 2.48 |429.51™"
Circumfer |Elbow circumference 2331 D| 1.06 | 2551 C|1.13| 26.70 B| 1.11 | 28.04 A| 1.41 |559.01™"
ence |Wrist circumference 15.86 D| 0.67 | 16.60 C|0.82| 17.18 B| 0.84 | 18.06 A| 1.03 [332.33™"
Armscye circumference (Acromion) 36.30 D| 1.53 | 40.17 C|2.20| 42.13 B|2.10 | 44.42 A| 2.77 |423.51™
Armscye depth (Axilla) 10.50 D| 1.12 1296 C|1.09| 14.03 B| 0.97 | 15.05 A| 1.16 |533.08™"
Depth Elbow depth 6.70 D| 0.43 7.58 C| 0.58 7.95 B| 059 | 8.37 A| 0.67 [232.32™
Upperarm depth 7.14 B| 0.66 | 7.21 AB|0.59 | 7.22 AB|0.57 7.32 A| 0.64 | 5.14™
Wrist thickness 3.80 D| 0.29 4,03 C|0.31 420 B|0.31| 4.44 A| 0.34 |211.20™
Upperarm width 9.87 D| 1.04 11.91 C| 1.1 1297 B| 0.96 | 14.08 A| 1.22 |518.16™"
Wrist breadth 5.61 D| 0.36 5.82 C|0.35 6.01 B| 0.35| 6.33 A| 0.41 [239.18™"
Width Shoulder breadth 38.81 C| 1.50 | 39.39 B| 1.85|39.81 AB| 1.78 | 40.30 A| 1.82 | 33.06™"
Lateral shoulder breadth 38.64 C| 1.40 | 39.06 BC| 1.84 | 39.46 AB| 1.95| 39.95 A| 1.94 | 27.27™
Bideltoid breadth 4455 D| 1.27 | 47.40 C|1.93| 48.97 B| 1.87 | 50.98 A| 2.38 [390.32™"
Elbow-to-elbow breadth 4635 D| 2.76 | 49.78 C|2.94| 52.13 B|2.86| 55.24 A| 3.58 [381.67""
Right shoulder slope (Lateral shoulder)| 26.01 A| 2.69 | 25.60 A| 3.68 | 25.19 AB| 3.29 | 24.43 B| 3.46 | 14.60™"
Shoulder |Left shoulder slope (Lateral shoulder)| 26.39 A| 3.22 | 25.18 AB| 3.83 | 24.83 B|4.03 | 24.46 B| 3.66 | 5.85™
angle |Right shoulder slope (Acromion) 2648 A| 2.63 | 26.19 AB| 3.67 | 25.90 AB| 3.39 | 25.35 B| 3.47 | 7.39""
Left shoulder slope (Acromion) 27.27 | 3.32 2616 | 428| 2579 |4.41| 2582 | 4.10 1.97
Other Stature 174.41 | 475 | 174.02 |5.63| 17400 |6.26| 173.97 | 6.30 .05
Weight(kg) 53.73 D| 3.26 | 65.09 C|5.33| 72.77 B|5.42| 83.80 A| 9.81 |817.83"™"
Calculations | BMI 17.66 D| 0.69 | 21.47 C|1.08| 24.01 B|0.57| 27.65 A| 251 |165691™

"p<.05, "p<.01, "™ p<.001, Duncan's multiple range

test: A>B>C>D
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Table 6. Factor Analysis of Measured Items for Shoulders and Arms in Adult Males

Factor Measurement items fisctordlodding
Factor 1 Factor 2 Factor 3 Factor 4
Axilla height 0.90 0.10 0.18 -0.11
Arm length (Acromion) 0.90 0.18 0.12 0.00
Acromion height 0.89 0.20 0.14 -0.16
Lateral shoulder height 0.89 0.20 0.14 -0.17
Shoulder-elbow length, Elbow-Bent 0.88 0.02 0.19 -0.04
Vertical Underarm length 0.87 -0.04 0.25 0.14
shoulders and |Elbow-wrist length, Elbow-Bent 0.85 0.16 0.16 0.02
arms Forearm-fingertip length, Elbow-Bent 0.85 0.15 0.19 -0.06
Elbow-grip length, Elbow-bent 0.83 0.20 0.20 0.03
Back neck point to wrist length 0.83 0.23 0.43 0.08
Grip reach, Forward 0.81 0.23 0.23 0.03
Upperarm length 0.81 0.20 0.09 -0.03
Elbow height, Elbow-bent 0.79 0.22 0.14 -0.19
Armscye depth (Axilla) 0.14 0.90 0.07 0.09
Elbow circumference 0.18 0.88 0.16 -0.06
Upperarm width 0.13 0.88 0.04 0.07
Armscye circumference (Acromion) 0.25 0.87 0.01 -0.05
Upper-arm circumference 0.21 0.87 0.15 0.09
Horizontal Elbow-to-elbow breadth 0.21 0.80 0.11 -0.07
shoulders and |Elbow depth 0.19 0.78 0.07 0.01
arms Bideltoid breadth 0.30 0.78 0.40 -0.04
Armscye depth (Axillary fold) 0.29 0.73 0.24 0.12
Wrist circumference -0.01 0.68 0.12 -0.27
Across back width (Posterior axillary fold) 0.14 0.65 0.37 0.00
Wrist breadth -0.04 0.60 0.08 -0.24
Wrist thickness 0.05 0.59 0.13 -0.27
Shoulder length 0.08 -0.04 0.85 0.03
Back neck point to acromion length 0.23 0.26 0.84 0.21
Back neck point to lateral shoulder length 0.25 0.29 0.84 0.25
Shoulder length Lateral shoulder length 0.23 -0.01 0.83 0.1
and width Shoulder breadth 0.26 0.22 0.82 -0.08
Back neck point to lateral shoulder length 0.29 0.25 0.81 0.23
Across back shoulder width 0.28 0.34 0.78 0.25
Across back lateral shoulder width 0.32 0.33 0.76 0.25
Lateral shoulder breadth 0.37 0.25 0.76 0.01
Left shoulder slope (Lateral shoulder) -0.05 -0.08 0.11 0.83
Shoulder angle Left shoulder slope (Acromion) -0.01 -0.02 0.08 0.82
Right shoulder slope (Acromion) -0.15 -0.10 0.32 0.67
Right shoulder slope (Lateral shoulder) -0.15 -0.16 0.33 063
Eigen value 10.62 8.85 7.16 2.92
Explanation value(%) 27.23 22.70 18.37 7.47
Total Explanation value(%) 27.23 4993 68.30 75.77
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3. Types and Characteristics of Shoulder and
Arm Morphology in Adult Males
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Table 7. Cluster Analysis of Shoulder and Arm Shape
in Adult Males

Type Type 1 Type 2 Type 3 Type 4
Factor (n=570) | (n=491) | (n=405) | (n=510) F
M | SD| M |SD| M |SD| M | SD
Vertical
shoulders |.32 B|.78|.66 A| .77|.06 C| .83|-104D| .68 |47156™
and arms
Horizontal
shoulders |-45C|.73|-16 B| .77 (130 A| .71|-38 C| .76 |53109™
and arms
Shoulder
length and [.91 A| .65|-95D| .68|.26 B| .76 |-31 C| .74|66844™
width
Shoulder | 5 | 89|33 A 97|-30 8| 98|-37 8| 97|7195™
angle

"*p<.001, Duncan's multiple range test: A>B>C>D>E
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Table 8. Differences in Measurement by Types of Shoulder and Arm Shapes for Adult Males

Unit: ¢cm, °
Type 1 Type 2 Type 3 Type 4
Factor Measurement items (n=570) (n=491) (n=405) (n=510) F
M SD M SD M SD M SD

Axilla height 131.03 A| 4.20 [130.95 A| 4.26 | 13050 A| 451 |123.97 B| 4.09 | 332.34™"

Arm length (Acromion) 59.54 B| 224 | 59.86 A| 2.26 59.56 B| 2.27 | 55.78 C| 1.98 | 398.07""

Acromion height 14251 B| 4.44 14298 AB| 4.62 | 143.24 A| 4.74 |135.76 C| 4.12 | 321.69™"

Lateral shoulder height 14257 B| 4.42 14302 AB| 4.60 | 143.32 A| 4.70 |136.01 C| 4.13 | 306.82""

Shoulder-elbow length, 3555 A| 129 | 35.42 A| 135 | 3509 B| 1.39 | 3342 C| 1.10 | 305.25""

Elbow-Bent
Vertical |Underarm length 4902 Al 1.99 4854 B| 2.11 4755 C| 2.20 | 44.71 D| 1.85 | 471.02™
shoulders|Elbow-wrist length, Elbow-Bent | 28.38 A| 1.09 | 28.41 A| 1.19 28.26 A| 1.18 | 26.41 B| 0.98 | 388.52""
and arms| Forearm-fingertip length, 4644 A 153 | 4640 A| 174 | 4635 A| 169 | 4394 B| 134 | 30927

Elbow-Bent

Elbow-grip length, Elbow-bent 36.04 Al 136 | 36.03 A| 1.48 36.03 A| 1.45 | 33.62 B| 1.19 | 392.78"

Back neck point to wrist length | 82.74 A| 251 | 8118 C| 2.70 82.26 B| 2.65 | 76.99 D| 2.03 | 568.98™"

Grip reach, Forward 73.55 AB| 2.63 | 73.27 B| 2.79 7379 A| 2.74 | 69.13 C| 2.23 | 364.28™

Upperarm length 30.95 B| 2.47 |31.09 AB| 2.41 3479 A| 233 | 2994 C| 2.13 | 289.05™

Elbow height, Elbow-bent 107.14 B| 3.68 |107.39 B| 3.78 | 108.09 A| 3.72 |102.42 C| 3.46 | 247.76™"

Armscye depth (Axilla) 1371 C| 1.24 13.95 B| 1.17 15.72 A| 0.99 | 13.25 D| 1.23 | 367.48™

Elbow circumference 2650 B| 1.34 | 2653 B| 1.42 28.86 A| 1.24 | 2588 C| 1.27 | 425.18™

Upperarm width 12.64 C| 1.20 1295 B| 1.23 14.73 Al 1.10 | 12.26 D| 1.27 | 357.37™

Armscye circumference 4137 C| 248 | 4239 B 246 | 4593 A| 251 | 4065 D| 2.34 | 40311

(Acromion)

Upper-arm circumference 34.43 B| 225 | 34.61 B| 2.30 38.16 A| 218 | 33.06 C| 2.12 | 420.95™
Horizontal | EIbow-to-elbow breadth 51.77 B| 3.25 | 52.03 B| 3.35 57.07 A| 3.31 | 50.48 C| 3.13 | 343.85™
shoulders|Elbow depth 7.83 C| 059 7.96 B| 0.63 8.74 Al 0.64 7.60 D| 054 | 293.29™
and arms| Bideltoid breadth 4956 B| 2.06 | 48.42 C| 2.03 5225 A| 196 | 47.28 D| 1.92 | 504.98™"

Armscye depth (Axillary fold) 19.86 B| 1.30 19.66 C| 1.31 2131 A| 1.24 | 18.76 D| 1.16 | 31484

Wrist circumference 17.01 C| 0.88 | 16.96 C| 0.91 1850 Al 1.01 | 17.17 B| 1.01 | 254.62™

Across back width (Posterior | 39 57 g 530 | 3833 C| 244 | 4216 A| 251 | 3804 D| 206 | 28493

axillary fold)

Wrist breadth 5.95 C| 0.36 5.94 C| 0.37 6.47 Al 0.41 6.04 B| 0.41 183.89™"

Wrist thickness 415 B| 0.31 414 B| 0.34 458 Al 0.34 417 B| 0.32 | 180.06™

Shoulder length 1541 A| 082 | 13.68 D| 0.89 14.66 B| 090 | 14.16 C| 0.87 | 389.17™

Back neck point to acromion length| 23.19 A| 0.88 | 21.45 C| 0.92 2284 B| 1.00 | 21.41 C| 0.89 | 521.51™

Eancgkth”e‘:k point to lateral shoulder| \o >4 A 167 | 4307 c| 178 | 45718 1.79 | 4279 D| 161 | 549.12"
Shoulder|Lateral shoulder length 15.33 A| 081 13.71 C| 0.86 1454 B| 0.97 | 13.76 C| 0.82 | 427.51™

length |[Shoulder breadth 4120 A| 1.43 | 3861 C| 153 40.81 B| 1.47 | 3883 C| 1.36 | 430.23™
d width i
andwr Eancgkth”e‘:k point to lateral shoulder| ») 27 A 092 | 2108 c| 099 | 22.39 B| 1.08 | 2080 D| 092 | 507.67""

Across back shoulder width 4651 Al 1.80 | 4344 C| 1.96 4622 B| 1.96 | 4290 D| 1.70 | 509.10™

Across back lateral shoulder width| 4534 A| 1.81 4244 C| 1.95 4505 B| 2.00 | 4158 D| 1.72 | 508.97"

Lateral shoulder breadth 4093 Al 1.47 38,57 C| 1.59 4053 B| 156 | 38.08 D| 1.39 | 451,77

Left shoulder slope (Lateral shoulder)| 26.06 A| 3.48 | 25.40 B| 3.57 2348 C| 3.88 | 2391 C| 3.83 | 53.80™
Shoulder Left shoulder slope (Acromion) 2712 A| 3.90 2676 Al 4.17 2476 B| 4.44 | 2476 B| 3.92 47.74™

a(::;lee Right shoulder slope (Acromion)| 27.28 A| 3.18 | 2508 B| 358 | 2507 B| 3.42 | 2533 B| 341 | 53.05™

Right shoulder slope (Lateral |, (o Al 317 |2431BC| 348 | 2407 C| 327 | 2463 B| 348 | 6584™

shoulder)
“p<.01, ™ p<.001, Duncan's multiple range test: A>B>C
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Table 9. Characteristics and Distribution of Shoulder
and Arm by Types

Type Characteristics Distribution
* Wide shoulders, long shoulder length
. 570
Type 1| Sagging shoulders (28.8%)
e Thin shoulders, long and thin arms =
* Narrow shoulders, short shoulder length
. 491
Type 2|+ Sagging shoulders (24.8%)
e Thick shoulders, long and thick arms =
¢ Wide shoulder, long shoulder length
. 405
Type 3|+ Raised shoulders (20.5%)
¢ Thick shoulders, short and thick arms =R
* Narrow shoulders, short shoulder length
. 510
Type 4|+ Raised shoulders (25.8%)
e Thin shoulders, short and thin arms =

Vertical Shoulders and Arms

Shoulder LA

Horizontal Shouldrs and Arms

Fig. 1. Distribution of Factors by Shoulder and Arm
Shape in Adult Males

Type 3 Type 4

Fig. 2. Shoulder and Arm Shape in Adult Males by Types
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Table 10. Distribution of Shoulder and Arm Shape
by BMI in Adult Males

Unit: N(%)
BMI| Low Normal | Over ) X
Type weight weight weight Obesity Total df
Type 1 |17 (58.6)|226 (37.1)]187 (35.1)| 140 (17.4)| 570 (288)
Type 2 |6 (20.7)|200 (32.8)|153 (28.7)| 132 (16.4)| 491 (248) 56648
Type 3 |0 (0.0) |1 (0.2) |33 (6.2) |371 (46.1)| 405 (205) 9
Type 4 |6 (20.7)|182 (29.9)]160 (30.0)| 162 (20.1)| 510 (258)
Total |29 (1000)|609 (1000)|533 (1000)|805 (1000)|1976 (1000)
p<.001
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Table 11. Distribution of Shoulder and Arm Shape by Obesity of Age Group for Adult Males
Unit: N(%)
Age BMI Low weight Normal weight | Over weight Obesity Total x
Type af
Type 1 3 (75.0) 45 (42.5) 59 (46.1) 7 (23.7) 164 (34.2)
Type 2 0 (.0.0) 40 (37.7) 0 (31.3) 2 (17.4) 122 (25.5) 245,04
20s Type 3 0 (.0.0) 0 (.0.0) 7 (5.5) 120 (49.8) 127 (26.5) 9
Type 4 1(25.0) (19 8) 2(17.2) 2(9.1) 6 (13.8)
Total 4 (100.0) 106 (100.0) 1 8 (100.0) 241 (100.0) 479 (100.0)
Type 1 3 (75.0) 45 (42.5) 59 (46.1) 7 (23.7) 164 (34.2)
Type 2 0 (.0.0) 40 (37.7) 0 (31.3) 2 (17.4) 122 (25.5) 140.09°
30s Type 3 0 (.0.0) 0 (.0.0) 7 (5.5) 120 (49.8) 127 (26.5) 9
Type 4 1(25.0) (19 8) 2(17.2) 2(9.1) 6 (13.8)
Total 4 (100.0) 106 (100.0) 128 (100.0) 241 (100.0) 479 (100.0)
Type 1 1(33.3) 1(28.4) 9 (27.1) 4 (16.4) 5(22.2)
Type 2 0 (.0.0) 26 (35.1) 9 (27.1) 6 (11.0) 1 (20.8) 13,117
40s Type 3 0(.0.0) 0 (.0.0 2 (2.9) 2 (56.2) 4 (28.7) 9
Type 4 2 (66.7) 27 (36 5) 30 (42.9) 4 (16.4) 83 (28.3)
Total 3 (100.0) 4 (100.0) 0 (100.0) 146 (100.0) 293 (100.0)
Type 1 0 (.0.0) 5 (12.5) 6 (14.0) 3 (4.5) 14 (9.3)
Type 2 0 (.0.0) 8 (20.0) 8 (18.6) 8 (11.9) 4 (16.0) 34547
50s Type 3 0 (.0.0) 0 (.0.0) 3(7.0) 28 (41.8) 1(20.7) '9
Type 4 0 (.0.0) 27 (67 5) 26 (60.5) 28 (41.8) 1 (54.0)
Total 0 (.0.0) 40 (100.0) 43 (100.0) 67 (100.0) 150 (100.0)
Type 1 2 (66.7) 5 (10.0) 8 (13.1) 6 (5.3) 1(9.3)
Type 2 0 (.0.0) 7 (14.0) 4 (6.6) 11 (9.7) 2(9.7) 49 647
60s Type 3 0 (.0.0) 0 (.0.0) 0 (.0.0) O (26.5) 0(13.2) '9
Type 4 1(33.3) 38 (76 0) 49 (80 3) 6 (58.4) 154 (67.8)
Total 3 (100.0) 50 (100.0) 61 (100.0) 113 (100.0) 227 (100.0)

"p<.001
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