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Thesis Advisor : Associate Professor Dr.Yuthachai Bunterngchit
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Abstract

The purpose of this research was to study the dimensions of disabled people. The sample
consisted of |08 disabled persons with 44 females and 64 males in home for the disabled,
Prapadaeng. The personal data were collected and 18 dimensions of body were measured by
using Harpenden Antropometer. The data werte analyzed by mean, standard deviation, coefficient
of variation, 5" and 95" percentiles, t-test, and one-way analysis of variance. The research
findings were as follows; {1) The measuring results were tabulated for the values of means,
standard deviations, coefficient of variations, 5" and 95" percentiles, (2) There were significant
differences (p < 0.05) in 1S body dimensions between females and males except elbow rest
height, biceps circumference, and hip breadth. (3) There were significant differences (p < 0.05)
in eye height, vertical arms reach, shoulder breadth (bideltoideal), and shoulder breadth
(biacromion) for disabled persons who had different age. (4) In comparing the results in this study
with Thai industrial workers for 11 dimensions, there were significant differences {p < 0.05} in all
dimensions for males and 9 dimensions for females except elbow-fingertip length and shoulder

breadth (biacromion),

(Total 101 pages)

Keywords : Anthropometry, Disabled person
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{Roebuck and Kroemer, 1973)
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y o g o v 1 1
AN 2-5 ginisi Iauuadaa1uvp33519010 (Anthropometer) HUUAN 9

(Roebuck and Kroemer, 1973)
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M 2-6 ﬂ15“l%’qﬂﬂﬁm’;ﬂ%mﬂﬁﬂmummﬁnmﬂ (Anthropometer} 1AYUIAAMIUG

{Roebuck and Kroemer, 1973)
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Famenunitavaaiiie (Roebuck and Kroemer, 1973)
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WAZANIAIITOUNITAND (Roebuck and Kroemer, 1973)
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:; nr 1 e Far = w
MAA 2-10 Medavuiaseuvasmieniaaglnsaliveimuausdslumsia

(Roebuck and Kroemer, 1973)
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Y 1
Ay 35ms 1B eia (Multiple Probe Methods) 35m3dauuuiieannsafiosia
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(Roebuck and Kroemer, 1973)
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242 FFMIen W {Photographic Method)
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uaza151ad 2-3 #lAun swentgaveimsSudunaziupumatiauasisns luniseienw
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maaannuAananlumsimasvvesrualumslensarwniw ilsggndlsaulumsia

YUIAYDITAIWUY YD

@1319% 2-2 mAlALazI3mMs IuM e MUY Non Stereo Photo Tun1T iasuau®as 1ama

No. Equipment Subject Matter Remark
1 | Camera Subject Measured Qualitative record
2 | Camera Facial feature Advocated
3 | Radiographs Skull Standardized lateral and
poster anterior
4 | Photogram metric camera Anthropometric dimensions | Accuracy equal
head and face anthropometric method
5 | Photogram metric camera Anthropometric data Discussed importance of
posing subject, accurately
6 | Narrow light beam camera | Face and head Used for sculpture
rotating subject
7 | String shadow cast on Face and head Used for sculpture
subject camera at 90 degree
8 | Photometric camera system, | Whale body sitting Bulky complex system
nine mirrors but useful for front and
side elevations
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A19197 2-2 (D)

frame, alignment mirror

space-suited subjects

No. Equipment Subject Matter Remark
9 | Photometric camera system | Whole body sitting Equipment modified for
modified mobility, sitting posture
10 | Radiographs Boned of face 3-D analysis | Proposed new technique
11 | Three camera at 90 degree | 3-D measurement of body Used for escape capsule
landmarks in space whole design
body
12 | Photogram metric camera Body growth measurement | Used many years for head
13 | Camera with in plane grid Helmet and whele body Convenient for equipment

drawings, workplace

dimensions

A1519N 23 WALz 5015 TUMTEIUA ALY Stereo Photo Tums Taataueas1ane

stereo pair,"Kelsh" plotter

No. Equipment Subject Matter Remark

1 40 cm. Base wild stereo camera, | Man faces contour map 10
A4; Wild autograph plotting mm. s¢paration between lines
machine

2 | Stereo photogrammetic camera | General use English text
and plotters translation

3 | 40 cm. Base wild stereo camera, | Orthodontic diagnosis 10 mm. | Measurement
A5 Wild plotting machine steep slope, 5 mm. gentle relative to wall

slope spot height- mm.

4 | 40 cm. Base Wild stereo Post operative swellings on
camera, A5 and A6 Wild face, volume measurements
plotting machine, automatic
plan imeter attached

5 | K17 aerial cameras to give Whaole body 90 degree rotation
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113191 2-3 (mB)

No. Equipment Subject Matter Remark

6 | Stereo photogram metric camera | Head volume

7 | Custom built "Keish" camera Facial contours Accuracy : 2 mm.

8 | Stereo photogram metric Facial morphology New techmique
camera method development

9 | Special stereo photo setup Face Simplified method,

less expensive

10 | Many Whole body and segment Review of method
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(Roebuck and Kroemer, 1973)
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(Roebuck and Kroemer, 1973)
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ai 2-16 M3 Inaualayldszuunsaien MDA INLINSS

(Roebuck and Kroemer, 1973)
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¥ H 1 ﬂ’l
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(1) body weight, standing (2} stature, standing (3) eye height, standing (4) reach height,
standing (5) elbow-fingertip length (6} hand length (7) hand breadth (metacarpal) (8)
shoulder breadth (bideltoid} (9) elbow-to-elbow breadth (10) hip breadth (11) sitting
height (12) cervical height (13) back plane to C7 {14) back plane to sacrum {15) shoulder
height (16) eye height (17) body depth (18) reach height, sitting (19} elbow-rest height
(20) thigh clearance (21} buttock-popliteal depth (22} poplitcal height, sitting (23} heel
height (24) fist height (25) and palm height, standing.
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reach, arm reach forward, and lateral reach
. ed £ et =] ar
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(1) sitting height (2) acromion height (maximum) and l-r difference (3} elbow height
(maximumy} and |-r difference (4) back-plane-to-under-knee (maximum) and I-r difference (5) leg
length (maximum) and l-r difference (6) ground-to- top-of-knee (maximum) and l-r difference (7)
ground-to-heel (maximum) and t-r difference (8) knee width (9) shoulder width (10) chest width
at axilla (11) waist width (12) hip/pelvic width (13) foot length (14) elbow-to-knuckle (15} angle
of back surface (16) angle of seat surface (17) angle of leg surface {maximum) and I-r difference
(18) and angle of foot (maximum} and l-r difference.

Hobson and Molenbroek (1990) ¥nmifinzms iadaamsumeuazmseonuuudmiy
auiins Tromwizmsesnuuuitiidmiunuiudune Sanilszasduosnive feo msuan
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(1) sitting height (2) back plane to back of head (3) buttock to popliteal (4) difference in
left and right buttock to popliteal (5) lower leg length (6} foot length (7) shoulder breadth (8)
chest breadth (9) waist  breadth (10) hip breadth (11) knee width {12) occipital protuberance to
center line (13) acromial height (14) difference in left and right shoulder height (15) body
breadth (16) knee breadth midpoint to centerline (17) buttock to patella (18) knee height (19)
clbow height (20) knee clearance (21) recline angle (22) seat to back angle (23) seat plane angle
(24) seat/legrestangle (25) andlegrest/footrestangle.

Bradtmiller and Annis (1997) fms3suferfumsiadadiuvesauiimsidomsiu
ANI5THA2] Tﬂmmzﬂmﬁﬂﬁqﬁy

(1) acromion height, sitting (2) arm length (acromion to fingertip} (3) biacromial breadth
{4) buttock-heel length (5) eye height, sitting (6) foot breadth (7)foot length (8) knee height,
sitting (9) maximum elbow span  {10) sitting abdominal breadth (11} sitting chest depth (12)
sitting height from chair {13) weight (14) forward arm reach (15) vertical arm reach (16} side arm
reach

Steinfeld, Maisel, and Feathers (2005) 'lé’fﬁwms3%’Utﬁmﬁ’uﬁmmﬁigmmﬁmmé’ﬁmﬁ
#4500y Tasuuztdnaiadsi

(1) Occupied width (2} Occupied length (3) Knee height (4) Seat height (5) Toe height
(6} Armrest height (7) Eye height (8) Head beight (currently not included in the Guidelines but
useful for vehicle design and also locations where lifts are installed that may not have sufficient
headroom) (9) Weight (currently not included in the Guidelines but critical for designing lift
capacity and structural loads for ramps)
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Anthropometry | Standards and Erganomic
naeds brthe anthmpomelry Inkgriar | handnm ang canpal
2stcentury |for wheeled mobibity Ergonomics|  tunnel syndrome \ﬁ'utﬁu
i |Height, suting AT x x X
2 |Eye heighy, siting ATITITEA A Yozl % X %
3 |Acromion height. sitting g tnavaels x X
4 |Blbow restheight, suting  [AMMRIT NTEAURNIRARNAan X X
; F W 5
5 |Forward arm reach, sing | svpzifoud numhumeia % X %
¥ ]
6 |Vertical arms reach, siing  |5ztiztfand uimvmz X x
7 Reach height, sitting AL TN W ENLYY X %
T .
4 Side arm reach, sitting TEOTIDDUA THY 13U % k4
o |Shoulder breadth(biacromion) |n11mndratjuriy na x
10 |Emow span nuniantasen X
-1 g:
11 |Hand longth Az worrdedefialateiianga %
VoM . &
12 Hand palm length anuuTveiind s Tauilnais X
A
17 [Hand breadth at metacarpal |7 1R % 1aila X
14 [Hip breadth sitting arunirae Innvazla «
i |Ammspan 164 1IN 150 DA "
-
1% Biceps circumference Aonseundrailoduwn %
, W
17 |Shoulder broadihibidetoid)  [A2wndendwnilalna %
-
1 |Elbow-finger fip lenght Ao INRant e ¥
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3 U
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mmﬂ’fwﬂuﬁ'ﬂﬁd (Shoulder breadth (biacromion))
anunaay Twnuusla (Hip breadth, sitting)
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¥ 1agNIsNATBUAIMN (t-test)

3.4.2.3 wamanlSoumoudaa s 1IMevs s ANsUaZ)HHAN T 9 19N 0 1gA 1A

= < . "

Tasmsns1enA 515U NUA7 (One-way Analysis of Variance)
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finurauivduiidadadiusumovesauau inglugaamnssy  lagnismaaeunii

(t-test)
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A1319N 4-1 uEranuBnazdasazYeINguAI9e 19T IUUNAILINA

WA ATD (A1) Jouaz

LR 44 40.74

¥4 64 59.26
L gt 108 100

1NN 4-1 Mo nqudrednam lvaidiumearn 64 au Aadudouas 59.26

sosasuuihumemds 44 av Andludovas 40.74
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1131940 4-2 !Lﬁﬂ@ﬂ’)'lllalngﬂﬂax%BQﬂqajﬁl’JﬂUNiﬂLluﬂ@nﬂﬁﬂq

a1y () AN () HUE
26-38 15 13.89
39-50 37 34.26
51-60 29 26.85
WA 60 27 25.00
EN:Y 108 100

¥

91AA15197 4-2 nuhegudaesiedn Ingjorg 39— 50T i 37 au Amidluiosas
Al Mo o P 1 | o
3426 0101 51 - 601 Hdmou 29 au Aadlufovas 26.85 argandt 60 didwou

27 au Andudeeas 25.00 saz 26 38 Hs w15 au dasiludovas 13.89

A1313% 43 waRNNuiLa I DUAZYBINGUAIBINTMUAAUTEAUNITANN

sEHUAISANEN AR (A1) founz
sl 6 75 69.44
1.6 12 11.11
3.3 9 8.33
3.6 6 5.56
1.9 3 2.78
o 2 1.85
GIMIEOTE 1 93
57U 108 100

1AM5190 4 -3 wuhnquinednduingumsfnsidininsaulizoudnulli 6
F8 1 75 A Andludevay 69.44 $paMUMIANEIsEAUYszouRnETN 6 Udmau 12 Au
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dadufovaz 1111 swnsfnpTza T seuAnEP 3 18 m0u 9 au Andludosas 833 sumseinun
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¥
fismou 3 au Asdufovaz 278 sumsnwdsznmimiodasindwdugs 5 2 oy

Aadudosaz 185 uazaumsAinmnszdveylSayan Tiles 1 au Aadlufovas 0.93
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A1 4-4 LA nudunziogazyeenguAIDt NIRRT

g AN (A1) Seuny

Mamile 27 25.00
nanziuosngamile 13 12.04
aanaN 45 41.67
MANZ TUBDN 7 6.48
AN TUAN 6 5.56
mald 5 4.63
lainsu 5 463
5793 108 100

1
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f ) e ]
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$puaz 4.63

A1919% 4-5 uasanuiuazSovazueangudnt i uuna AN YaIZANNANS

SNBUEANUAMS AUE (A1) fovas
Suwan3 o 36 33.33
Sunnnsadn 27 25.00
00wy Id 1o 21 19.44
PA/VIAIY 1 10.19
Tsndosnidu/ganaees/ nizanin 7 6.48
AMITUAR LR 6 5.56

L 59U 108 100

{ ' 1 A ] 1 ' s 4 1 o =
AN 4-5 wuhingudlsosdu nghiudumiansavon S8maw 36 au A

k' o ¢§ - [ < 1 -
founr 33.33 soeaadiudumnns 9En B81uau 27 au Aailudevas 25.00 Msouns v TUR 1o
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T80 21 au Aadiudovaz 19.44 VieAandau U8 11 av Aedludens 1019 Wula
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X = X +Xo+X3+..+ XN

N
723+803+71.0+69.6+. .+ 69.3

It

44

69.90 JFUALURNS

I
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FIANHAF I 44 AY

h’ —
Z(Xr 'X)2

SD -yt
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- 44-1
= 5.56 1 WUALAT
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4.2.3 @wtunsdnoudulszaninimusiv anugeumsiowAnmsuazwnan i

FNATINYPITIUIU 44 AU
SD
CV =-—= x 100
X
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HAMI TANNAFRAT IS 1NEARMTUALYANANNE AT UHAN GUIOTINAIYE LA

A39157290 4-6 ua 4-7

e + = 1 = a a o ' o o a"lll v
MINN 4-6 LR uRdL dadisatunas g Fudssanianuulsiu autdesisud lnan 5

wazlodifud Indh 95 vesnnadadiusamouesdinisuazywwanng9a1

wem s (moilueuinms)

o _ nlefidud Ind
AATINITINNY X SD CV (%)
5 05
1. Aty 6990 | 556 | 7.95 57.83 80.45
2. mmqmﬁ’mwm:ﬁa 5971 | 5.20 8.71 49.48 69.20
3. A Induazls 4512 | 541 | 1199 | 3520 | 55.60
4 snugannsgduiniaiedoindon | 1904 | 428 | 2248 | 1025 | 2693
5. ANEINADN A 10T 41.89 | 2.09 4.99 37.80 45.18
6. TevziBoudumivnizge 64.05 | 4.51 7.04 58.20 69.55
R T — 5756 | 4.80 8.34 47.05 66.10
8. ANNGATIVULOAUYY 106.13 | 872 | 822 0103 | 120.33
o R ar— 63.14 | 401 | 635 5693 | 69.83
10. ATINETINTNYY 180 AN 14175 | 1058 | 746 119.76 | 155.81
11. Auemsoundniteduuan 2646 | 527 | 19.92 17.10 34.88
12. amundhanduiiie nd 3812 | 447 | 1173 30.75 47.80
(bideltoid)
13. Annhetlud lna 317 | 229 | 735 2675 | 3430
(biacromion)
14, A e Innuaszts 3298 | 459 | 13.92 24.70 39.40
15. aAnunduniawen 71.02 | 599 | 843 57.98 79.58
16. anwedeiiefatlariinms 16.11 | 0.86 5.34 14.58 17.90
17. Anmgadeiiefalnuina 898 | 0.53 5.90 8.00 9.98
18. Anunile 691 | 045 6.51 6.20 7.67
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a v = + A a o & o 1 & o oo
mnad 4-7 ueasd i daudissunasy dudszdnamualsiu aulesidud ndw s
' s oo o ) ' = L ]
wazA s IFUS INdhl 95 veruunadad Ius NMEVBIRANITUAZYWWANTNY9A

1 o =
IWFAEY (Hmmﬂumumm #3)

o . _ wesidud nd
AATIUTTINY X SD CV (%)
5 95

1, AT 7539 | 1052 | 13.95 64.60 86.65
2, AW EAUM U 6553 | 620 | 946 5525 76.30
3. A Indumeis 4981 | 525 | 1054 | 4210 | 60.60
4, awganInssTuiisdedeinmen | 1997 | 453 | 22.68 12.58 26.40
5. A uETnfENaLa0i 4528 | 2.65 5.85 40.58 43.98
6. szozdpudumthumzle 68.06 | 4.80 7.05 60.00 77.63
7. szomdeudniaistia 63.03 | 840 | 1333 | 4945 | 7058
8. AT INVUTOOUYY 116.17 | 9.78 8.42 10243 | 129.73
9 stziBoud AT 68.23 | 4.34 6.36 59.90 75.35
10. ATNOINTIAH 180 DIFT 15724 | 1255 | 7.98 13512 | 176.18
11, ATneseuAdmIid LY 27.03 | 382 | 14.13 21.55 33.50
12, prwndenduie lns 4261 | 346 8.12 37.93 49.60
13. aAnmndgfuia Tud 3536 | 2.60 7.35 31.13 40.85
14, amurisas Tnavaziie 3251 | 353 | 1086 26.65 38.48
15. AuAAeneson 80.14 | 6.95 8.67 66.60 92.14
16. Ammodesiodnlmoianaa 1739 | 1.09 6.27 15.80 19.13
17. Amuerdeiienalauiina 982 | 080 8.15 8.23 10.98
18. anuniaile 750 | 057 7.60 6.35 8.38

4.3 wamsfSeudflaunnadaa M IMesIHNWRN THEZNHNANTHI a1 INAY IIHaS
IHARA
MM TANNAFATIUT NMBFAMILAZYWHONTHEIAWWATIO 64 AL IHAUDD 44 AL
59 108 A TaoSavinadadausienie 18 dadiu §35unlSeuifivumimdsdadiusunioves
AVNSLEEYWHAN T A TN aDHwange  TasmInaaausi (Hesy nomaSoudioy

LUARIAINITI9N 4-8
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Maf 4-8 MinFeuieuaunfsdadaus 1901 5e T WARMITURHNAN T 1E 1INeNE

HAZIWAND
L 10 TR _
Fadu — — t Sig.
X sD | X SD
1. A 7539 | 1052 | 69.90 | 556 | 3172 | 002 |
2. Augaseiumnzile 65.53 | 620 | 5971 | 520 | 5.105% | .000
3. Amuge Induamzis 4981 | 525 | 4512 | 541 | 4504% | .000
4 amugannsduiiteedorineen | 1997 | 453 | 1904 | 428 | 1067 | 288
5. anusnnnrenalae 4528 | 265 | 41.89 | 2,09 | 7.112* | .000
6. szuzioudnivmsds 68.06 | 480 | 64.05 | 451 | 4.384% | .000
et R Tr— 63.03 | 840 | 57.56 | 480 | 3.895+ | .000
8. AMUGITIVUZINUVY 116.17 | 9.78 | 106.13 | 872 | 5477* | 000
9 szozond ezl 6823 | 434 | 63.14 | 401 | 6.175% | 000
10. ANUITINGUYY 180 DI 157.24 | 12.55 | 141.75 | 10.58 | 5.861* | .000
11, mesoundaitiofuuvy 2703 | 3.82 | 2646 | 527 | 656 | 513
12, A anduniio g 4261 | 346 | 3812 | 447 | 5865% | 000 |
13. A hatfusia Tva 3536 | 2.60 | 3117 | 229 | 8.619* | .000
14, armniaes Tnnvaeals 3251 | 353 | 3298 | 459 | -602 | 548
15. Aundengeen 80.14 | 695 | 7102 | 599 | 6.133* | 000
16, amirteiiodateiine 1739 | 1.09 | 16.11 | 0.86 | 6.510% | .000
17, arwendadiofalauiionm 982 | 0.80 | 898 | 053 | 6.057% | 000
18. Awunitaile | 750 | 057 6.91J 045 | 5.791% | .000

* uanaafued wilied iy Aszdy 05

NI 4-8 wuhARMsuaznrwanmaRauifimasndy Sawmdedadiugeme

15 dadu uanaduesalodney (p<0.05) laoaundodadui 1,2,3,5,6,7.8,9, 10, 12,

13,15, 16, 17 ung Aunasdad il 18 meaneTanIuwandg  mseamnane sehimeaoosd]

= d‘. 1 r oy ¥ ] 1:;. L.y T ﬂi o ¢=; ul; =t -4 1 :‘!
ﬁiigﬂiﬂiyﬂ'ﬂmﬁﬂﬂﬁ YNLIUAUNDYTATIUN 4 ﬂ']']ili:ﬁ%1ﬂ53ﬂﬂﬂuﬂﬂQ%ﬂWﬂﬁﬂﬂ ARHY

] b 1 N '
fagui 11 AnusToUNALad LY tazaunAsdadIui 14 anundvas Tununeiis

VOAWAFDUATINAMAYS LLana iy
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4.4 wamanSSnuieuiaausanevesfinisuazwnan wy 2aisfitioga i
TS oo gueRmILaz wwan e eRTiony 26 - 38, 39-50, 51-66
uazannnd 601 Tastavwadadiusme 18 dadu FHlunSoudvusmiedadusiame
QF ey [ 1 :;..:1 1 ar - 4 =3
voegmsazywnamwynawidegandy  Teemsdnrwranualslsunadon

(One-way Analysis of Variance) Hamsiliouiouuanifanisieh 4-9

-E.'i =4 4 dl ar ' r 5 o * ‘ :iq
A1719N 4-9 ﬂﬁ'L‘LﬁlEJ‘lJ!‘I"IEJ‘UﬂWLﬂﬂU"IJ'ENﬁﬂﬁ’Juﬁ WOYYDREWMTUAT NN IWY Q1IN

GRS
daaus e 1Y X SD F Sig.
1. AT 2638 | 78320 | 52117 | 2.598 056
39-50 | 73.946 | 6.8240
5160 | 71579 | 14.0170
NN 60 | 70.893 | 5.8695
2. mmqmﬁummmm‘i‘q 2638 | 66.620 | 52578 | 3.788* 013
39-50 | 63.727 | 6.4620
51-60 | 63.445 | 6.3469
WIANI160 | 60.141 | 6.2267
3. Anuge Inavaisds 2638 | 49940 |51124 | 1.107 350
39-50 | 48.065 | 5.8146
51-60 | 47.852 | 5.8000
NINAT160 | 46.581 | 5.9935
4. anwEanInsesuivisds 2638 | 19253 | 43574 | 1.069 366
Tovinson 39-50 | 20.638 | 5.2595
51-60 | 18907 | 3.1530
WIANIN60 | 19.081 | 43784
5. AMuENNAENE i) 26-38 | 44.653 | 3.0007 1.176 322
39-50 | 43.946 | 3.4952
S1-60 | 44.228 | 2.7005
INATI60 | 43.067 | 2.2126




191971 4-9 (Av)

G T

dadmusume GRld X SD F Sig.
6. 3zuzidoud et 26-38 | 67.907 | 4.9474 1.312 274
39-50 | 65.659 | 5.0882
51-60 | 67.400 | 4.7837
WINA 60 | 65.611 | 5.2926
7. sepsBouduuuunze 2638 | 66.587 | 124725 | 3.775% 013
39-50 | 60368 | 6.6410
51-60 | 59983 | 63300
WA 60 | 59.059 | 5.2518
8. mmqammmwﬂuw 26-38 115.460 | 9.0080 1.924 130
39-50 | 113.303 | 10.6899
51-60 | 112.348 | 9.7532
WINND 60 | 108.241 | 11.4043
9.53v8z1B oA 2638 | 68.060 | 4.6474 1.060 370
39-50 | 65.570 | 5.3054
S1-60 | 66.390 | 4.8526
UWINNI 60 | 65.644 | 4.3936
10. AMUTINILUY 2638 | 158.650 | 11.1305 | 1.565 205
180 D9A 39-50 | 147.648 | 15.3855
51-60 | 149.685 | 15.5424
WINNI60 | 149.882 | 10.8534
11, Anmemseund e 26-38 | 27527 | 4.8910 1.213 309
Ay 39-50 | 27.684 [ 5.0579
51-60 | 25997 | 3.8292
YNNI 60 | 26,026 | 3.8360
12. Anwndandudio ng 26-38 | 42.753 | 47739 | 4.812% 004
3950 | 41903 [ 4.6194
51-60 | 40.545 | 4.1614
NN 60 | 38.393 | 3.4253




M151991 4-9 (WD)

danIus 1Y a1y X SD F Sig.

13. anundntfuiava 2638 | 35173 | 3.3965 3.902* 011
39-50 33900 | 3.3970
51-60 | 34.052 | 3.1667

WA 60 | 32.037 | 2.3020

14. Anuneaz Inn 26-38 | 33.287 | 4.9382 334 801

'
ar

YUSU 39-50 32.959 3.7482

51-60 32.566 | 3.9071
WIANI160 | 32.156 | 3.9555

15. Awndaniesten 26-38 | 80.310 | 6.5368 1.266 292
39-50 | 74.656 | 8.5589
51-60 | 76.184 | 8.9773

VNN 60 | 75.705 | 6.4669

16, AT tofions 2638 | 17.073 | 1.2787 1.764 159

Yaoii 39-50 | 16.684 | 1.3374
51-60 | 17.224 | 9826

VNN 60 | 16,622 | 1.0222

17. A iteilnis 26-38 | 9.593 | .8996 202 805
Tautinms 39-50 | 9.414 8499

51-60 | 9.517 | 8194
WA 60 | 9.459 7297

18. Anundile 26-38 | 7.313 | .7900 230 876
39-50 | 7222 | 6151
51-60 | 7.321 | .6008

WA 60 | 7.219 4541

* inaiuegalivedny NseAy 05

VNN 49 WUTRRMELEEyWWan T sanhlioga iy famdedadius wate

14 dadu hinanaeiu Aunfedadunusnaeiusgnihiod e (p <005) Tdun Aumbedadn
[ + 3 ] » t [ [

12 Armgeszaumvazds Andudadiui 7 seezendutuvuzils suniedadud 12

anuniunduniio va awmdedadiui 13 anunhajuialva
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] [ [ 3 ¥ 1
iflasnindumdsdadiufinnugessdumaiis szozdouduuvmels anunha

b ‘ﬂy 1 o t wt 1 Py ] 1 d‘d [ E =l
nduiide Ind uazadwneljur Inavesdimsunzywwanmyeaneiliongaanu Uay

uanseiu gisusaiimsnaroude i undengueiylafifinrmumndiaiuTasmsis suiey

T8R0T LSD  wamsfSsuifioundainenisiei 4-10

M3 410 ManlSeuisuauntoregaiois LD

AANAIIUBIAUNAY

L

dAdIuT 1Y 9y 91y Sig.
AIMTER AR | 2638 39-50 2.893 132
51-60 3.175 112
1NN 60 6.479% 002
39-50 26-38 -2.893 132
51-60 282 855
UINATT 60 3.586* 025
51-60 26-3% -3.175 112
39-50 ~282 855
UINAI1 60 3.304* 050
[ 1nan1 60 26-38 -6.479* 002
39-50 -3.586* 025
51-60 -3.304* 050
syzdondmiuvaziia | 26-38 39-50 6.219* 007
51-60 6.604* 006
3INATT 60 7.527* 002
39-50 26-38 -6.219* 007
51-60 385 833
1IN 60 1.308 483
51-60 26-38 -6.604* 006
39-50 -.385 833
WA 60 923 639
UINNI1 60 26-38 -7.527% 002
39-50 -1.308 483
51-60 -.923 .6394]

* ganaenustailiiedy

v
al =4

y NszAv .05
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M31991 4-10 (A0)

dRaIUT MY

ATMANA VDA UNAY

814 o Sig.
anuniunduie nd 26-38 39-50 851 514
51-60 2.209 105

1NN 60 4.361* 002

39-50 26-38 -.851 514

51-60 1.358 200

WINNTI 60 3.510% 001

51-60 26-38 -2.209 105

39-50 -1.358 200

UINNIT 60 2.152 061

IO 60 26-38 -4.361* 002

39-50 -3.510% 001

51-60 -2.152 061

aruniajuialva 26-38 39-50 1273 182
51-60 1.122 257

NN 60 3.136* 002

39-50 26-38 -1.273 182

51-60 -152 844

UINNI 60 1.863* 019

51-60 26-38 -1.122 257

39-50 152 844

WINNT 60 2.015* 017

WINAI1 60 26-38 -3.136* 002

39-50 -1.863* 019

51-60 -2.015% 017

1 o L] A ar o 4:{ al
* UANAINUDYNAUIE NG NTLAL .03
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4 ol ' . =y e o e
NN 410 ARAsdaaIuTIInwyeIngueIgiiANNAnITUTAeL
[ ANNGaTEAURTUNZIT ARNMSUASYNHANNENARADDYNINAT1 601 TiAuge
FERUMIULIY UAARRINAAMILEZYNWEN WA T8 26 - 38,39 - 50 Lae 51 - 60
& ¥ o Pa 1 | et P &
2. J2oRONATUUUYMLIY ANAITUAZNWAAN NG 1NND1Y 26 - 38T Dszezidey

AMUVUVUZUANATIDINARNISUDZNHANTNENE18HTB1Y 39 - 50, 51— 60 ez 11NN 60 1

1
Ao

£l
3. avwndundwdle lvd dintsuasywwanmaeaeiiiogunnii 601 Tanunda
adnufie Ina uandresnindinmsuaznuwanwaleaeiilong 26 — 38 iay 39 - 501l

4. anundsfuialvd dAnsuaznwwanmansaehiiogunndieod Hanwndie

thulva uanasndAnisuazymwanmansaisiifiory 26 - 38, 39 - 50 waz 51 - 607

= LY 1 ] ' T : v = ::' f:
4.5 amaulSeunavdndnsamevesdimsuaznanwy menldaainnaidenisi
g ool di ‘4'\]} et ’ 3
fuwaaidapuniadaausumevesanandnalugnamns s
Yo oy ¥ o <A oo o dv = o s A Au e ]
A33n ldniwan lAnnmsitens i sufisufunamsisedun dadad s nneves

aunynelugaamnssy  TaenfSeufsudadiusanovesdinsuazynwanmegledig

1
W

WA A ldninmsideilfudadius umevesnuaunganalugamvnssuvesaiduns
] o
(2547) Fm2u 11 dadu Awaalumsnn 411 wenonil IS vuisududadiugene

yoanuume nglugammnasaves ngbet 2549) 3w 11 dadan duemslums i 4-12
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Qs

[ 1 ¥ w
M99 4-11 MsfSouAeudaadiusianie 11 Fadaui ldvnaudfeasiisunanuisvves

#323UN3 (2547)

& o e = o ] o ]
MATeRsel | ouidsveselaSuns
o - WAN1I
dAndIusmends {n=44) (n =200) t
— — nadaL
X SD X SD
1. AU 69.90 | 5.56 85.89 13.45 | -12.613* |  UANAS
2, ANWYISEAVA IV 5971 | 520 73.86 14.09 | -10162% | uenens
3. A Inavaeily 4512 | 541 56.40 261 | -13.489% | upnan
4. aowgannszaufidsisdadingen | 1904 | 428 | 2390 | 1074 | -4877% | uene
W
5. aAnueMINAenivlawil 41.89 | 2.09 42.39 3.27 -1.279 | huumneg
6. ANVHTINTWAU 180 BIA 14175 | 1058 | 15641 | 12.59 | -8.026* | udn@1g
7. anunend e v 3812 | 447 | 4104 312 | -4018% | uandi
8. anwniatjuialua 317 | 229 | 3157 2.43 -1.037 | llusndg
9. Anwnaniasen 702 | 599 80,65 934 | -8.608* | LADAIS
10. anuenveilofaawiinas | 1611 | 086 16.56 104 | -3.019% | ueneng
11 anwndsiie 691 | 045 7.59 474 | -1989% | uanm1e

* pangunupd uinisddy NszAu 05

.ci = = v 3 1 9 = 1 1 sy W
Mg Nd 411 MadTenReudanIus 19N LYo RMIIOSINNAN NY 190189 18
¥ W

= W oo r 1 =y = o
MnIdsensalidudadiuieneuesaunuvga lnglugaamnssuves aiTuns (2547)
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1dun aundodadun 1,2,3,4,6,7,9,10 vazammdedadiun 11 Tasdadiusanieusy
= ' g ¥ ] A i é’
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3 ar 1 [ s [ 1 9 - cg g oG
M19A 412 MaSvudevdadiuiienme 11 dadiud ldonanitoasetfusaduitevsy

NEBAT (2549)
amAdondai MATI0 N
Faaaug 1uMenY {(n=64) (n=1200) { HanTs
naaoU
X SD X SD
L anugevaig s 75.39 | 1052 | g768 | 412 | 9308 | umnsne
2. ATERTEAUA VBRI 6553 | 620 | 7674 | 398 | -14308% | uaAnes
3. amwge ndumily 49.81 | 525 | 5763 | 344 | -11782* | WHAAN
4. ﬂamqamﬂﬁ:ﬁuﬁﬁaﬁaﬁﬂﬁﬂﬁaﬂ 19.97 | 453 | 2443 266 | -7.805% | uene1a
5. AmEmmnAenialmuia 4528 | 265 | 46.42 2.40 -3.369* LANA
6. AWUTINIUU 180 DIA (57.24 | 1255 | 17291 | 741 -9.897% | umnAg
7. awnihandnuiie nd 4261 | 346 | 4351 | 322 | -2.034* | uAn@g
8. armnaifuns Ina 3536 | 260 | 3856 | 410 [ -9252* | umnaig
9. AnunAanesen 8014 | 695 | 8772 | 425 | -8639* | uanen
10. antnadeilefalmeianaa 1739 | 109 | 1845 | 068 | -7.700* | uenela
11, Anundile 750 | 057 | gs58 075 | -14503* | uAnA

* uanannusd wied Y HIzay .05

nnsi 412 asnfeufeudadiusenevesdimsiagywrnantnaaaded 18
nmam"?%i’aﬂ%qi‘fﬁ'uﬁ'ﬂﬁ";us'nmemmﬂmmma"lmiuqmmﬂs‘mﬂum N (2549) T11U
11 dada nuirindedadousamens 1 dadou uana Ao iidedAY (p<0.05) lag
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EN o qf [T TR 1] v Py v “ [ = o o
midnsgddeya 1dun Mmisear At dwdswumnasg Sulssd@nsanuudsiy
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sanafuetlidedfe (p<005)  lasAunalodadiusnmeveanssis Taniunsmda

]
=i ! =

wswmundnadssineouioiszilngnimemdgs  enduduniodadau arugaon
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LAZINAK TuANG 1Y
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MNN -1 1AAINSTIANNUFIVUZI

(Height, sitting)

MR -2 LAAINMITIANNINGITEATMVUZY

(Eye height, sitting)



AN V-3 LAAINSIAANEL Inauule

(Acromion height, sitting)

- ar

aw -4 uaaemsiannugannszauiisdsderinen

(Elbow rest height, sitting)
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" o
NN U-5 LaaImIIannuenINFondIlaniii

(Elbow-fingertip length)

MU -6 LanINsIaszozdoud Ut vzl

(Forward arm reach, sitting)



1 ¥ 1
MAN V-7 LAAINITIATZOZIDOUAIL UYL

(Vertical arms reach, sitting)

AR -8 UAAINITIAN NI IV USUIUUY

(Reach height, sitting)
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= i J 3 3! o
NN V-9 LIAAINITIATTUZIDUATUYIIVUS U

(Side arm reach, sitting)

J‘I'I‘Hﬁ V-10 UFAAINTTIANNBOINIIYY 180 BIFN

(Arm span)



. ¥
AW -11 HEAAINITIANILOITDUNA LTI DALY

(Biceps circumference)

= o 3 ) A '
MWN Y-12 Llﬁﬂ\?ﬂ13]ﬂﬂ31ﬂﬂ11\3ﬂﬁ1nlu@1ﬁﬁ

(Shoulder breadth (bideltoideal))
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AA w13 uaasnmsiaanunderuialva

(Shoulder breadth (biacromion))

AN -14 paaamsdaanuneas Innuaiziia

(Hip breadth, sitting)



89

i1 Y

M¥A V-15 UaAINIzIanNunI 1N 1eAen

(Elbow span)

. ¥
MYN ¥-16 LaaIMIaaMueTdeiodalatiiingls

(Hand length)
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= o Y A 2 c:
MNN U-17 L!ﬂ'ﬂﬁﬂ'ﬁi']ﬂﬂ')'li]ﬂTJ’lJﬂllE)DdTﬂuu'JﬂﬂN

(Hand palm length)

AP ¥-18 LARINITIAANUNIITe

(Hand breadth at metacarpal)
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=i 1 hnd ar L} 1 o q’: ol T
] mazmummmmami’mmmﬂﬁﬂmuﬁamwmé’wmsLmzuwwamwm 18 fraeu

= w dw
LA
1. ANNGIUEY (Height, sitting) Agnimimdeass wiiwenss Wuvudivalaw

W

1 ' 4 ar a9t Q o 3 H
wwuidy  wsudmaniulddnmhludmindusay dinsdenugeanaiudats

INYIGAUDIATHE (Vertex)

ar

2. ATIWEITER UMY (Eye height, sitting) égﬂ"i’@d’aﬂﬁqma niwowmsald iAszay
wvusulaeeuuuE e nrudud iy ld i s mntuiayd oy fanrsSa
mmqamﬂﬁuLﬁﬁwﬁaﬁ:ﬁuqmmﬁum

3, g lusvaizts (Acromion height, sitting) fgnimimdanss whiiaesdady
W aldesundia wrudauaeiu g lusndmnduuruduoy Himsda

tg 3 c:l”d = = ' Y 1 .
AugInINNMdRgeyuigauetfuria 1ua (Acromion)

a

dwdﬁ!w

4. aNNFANINITAUNLIDWONDADN (Elbow rest height, sitting) é’gﬂi’ﬂﬁwﬁama

puauuwlassuundIag umumuaNtm"I.ﬂmu14uﬂuummmﬂﬂmwuﬁauuu M5 Ia
é‘ s’dyd oo 3/
ANTANNAUIM BT EAUUYBA BN
W '
5. AueININADAT AT (Elbow-fingertip length) Agniawawdtase uvuduuy
1 1

tlapouuudd  nadduaetu ldd v luadminduaudiuuy e iaszesain
FY or W - a"
MurneItorondslaroinaa

df 3 ¥ o .. @ @ L] A
6. FXULIDAURTUNHTUUZUI (Forward arm reach, sitting) HANIAUINAINT UN!.HJ‘NIhI
Ed

ﬂﬂ«l‘l"i'u'l ‘Fl'lllil‘il"lﬂﬂ‘]JLl.‘l-‘l’]‘s'wU"]“U IMsiaizuy i]"lﬂil‘“llﬁaﬂﬂﬂﬂ']ﬂu?ﬂﬁN

@

I & .:5)
7. seuzAouR UYL i (Vertical arms reach, sitting) Agniadindinss iy

g} o s ! 128 =
ATUUU MNTINTTUE mﬂﬂu"lwnmﬂmumﬂaw

]
oW

@ y 3
8. AWFITMUUINUYY (Reach height, sitting)  AgnIniandenss Suuvuiiuduuu

s o A oy e &
I IATEaE ﬂ1ﬂ“ulﬂ1ﬂﬂ3ﬂﬂqﬂu'ﬂﬂa1\1

4 w ow @ . L. ¥ o W 4 ¥
0, F2HLIDANATUUINVMSUA (Side arm reach, Slttmg) HANIBUINDIATI Uu!l,‘lluvlﬂﬂ'lu‘lﬂﬂ

¥
Aagumntuuuszu iimsdeszer imju vadalaeiina

¥
¥ @ o -y 3
10. ANNYIINLUU 180 DIF (Arm span) AENIANTIUUUVINTDIDONNHATUYN el'ULL“N']

s

¥ s
seRYU HmTIaszezantalsilanasvaauuud et a1eil N a v WUy 19N

]
oo

Iy
11 pNueMseundmiioduuuy (Biceps circumference) Animiandsnss Udesuuy

3
o G o o kN
NULIEIED MM IIduTaulveanduiloduyy
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a 1
12. anuadendmiiolvid (Shoulder breadth (bideltoideal)) AgNINTINAINTS
1 1y
tanarulaosunud i wruduaeiu lWdwmnth luuundimnfuiua g $msda
o : ¥ . 4 A y oA
anunanngefiyuiigaueand g (deltoid muscle) HeganyuRigavaInd miile
Y s L)
dunvnunluszavlva
13. Anun319furia lua (Shoulder breadth (biacromion)) fgniatndsnss uund Uy
Il ¥
Yasouuudd nvudwangu dwmih lumurdmndurandiuuu Fmsiaanunie
d‘. dl. 1 o [ . =2 A:i :: 1 or 1
ningafiyugauostjuria Inadno (acromion) Hegahyufigavoatju lnavn
14, anund e Twnvaizile (Hip breadth, sitting) Agniadandenss nvuainuuites
1 W [
uuddy wwwauau ludmihluundminduusudiey Hmsdaanunhed i
] ¥
phfigavesazinn TasnAzBed uuengaveanszgnBansufanesda (liac crests)
»
15. ANuA319Neeen (Elbow span) Agniaduusudiudsisaesdiadwdindnuas
masen Insuvuey lunuszdy shms dassuznndorondudhetidosond e
¥ M = c:’ 3 o P} 4:3’ o ar
16. AITE1IYolioRIUMUIINA (Hand length)  Agnianaiziiodn yhmsiaszozan
' Vv - - &
sovguvedtainandIdawtionais
¥ A = Qy 3 s -1 3 o o
17, auenadeilatalaniianaia (Hand palm length) fgnianaieiiedu hinmsiasees

‘ ¥ - = &
inﬂ'iﬂﬂﬂuﬂmwaumunﬂﬂuulﬂmd

L]

@ o

18, A7WN313ile (Hand breadth at metacarpal) fgniaiinisiadiuniafiqavesthile

¥
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i ] - 1 3 T =4 -
M5 -1 uaasunde drudoanuannsgm nazaudediaw lndh s uag 95

YOIUUIATATILT INBVDIRANTLATANONTH (wiwdumuiueg)

=

. HQA ¥19
TATIUTHME py —
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