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WORAKAN TUENGTA : EFFECTS OF POSTURE ASSUMED DURING
USING DOOR KNOB ON WRIST TORQUE EXERTION OF ELDERLY.
THESIS ADVISOR : ASSOC. PROF. PORNSIRI JONGKOL, Ph.D.,

138 PP.
WRIST TORQUE EXERTION CAPABILITY/ELDERLY/DOOR KNOB

The objectives of this research were to measure wrist torque exertion
capability of elderly and to study factors affecting wrist torque exertion of elderly.
The research was divided into two paits. Part 1 was survey research consisted of
collecting personal data of subjects and measuring body dimensions of subjects. Part
2 was experimental research conducted to measure wrist torque exertion capability of
subjects. Independent variables were 1).posture (standing and seated), 2) height of
exertion (1,000 and 1,200 cm), 3) hand side (right and left hands), and 4) exertion
direction (clockwise and counterclockwise).

Dependent variable was wrist torque exerted on door knob. Subjects were 110
elderly who were 60 years old and over and lived in Nakhon Ratchasima province (22
males and 88 females). Results showed that posture, height of exértion, hand side, and
exertion direction-affeeted wrist-torque exertions Forstanding posture, average wrist
torque was greatest when exerted at 1,000 cm using right hand, whereas average wrist
torque was lowest when exerted at 1,200 cm using left hand. For seated posture,
average wrist torque was greatest when exerted at 1,000 cm using left hand, whereas
average wrist torque was lowest when exerted at 1,2(;0 cm using left hand.
Furthermore, it was found that males exerted greater force than females. Torques

exerted in standing posture were greater than those in seated posture. Right hand



provided greater torque than left hand, and also torques exerted in clockwise direction

were greater than those in counterclockwise direction.

School of Industrial Engineering Student’s Signature 'QCM\&\-( O

Academic Year 2019 Advisor’s Signature_ 7™\
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S Fagusameey Aunde ddiay Aunde duidoanuu
(cm) AIZIY (cm) NIZU
16 | anunheveuen 27.06 +2.64 26.75 +2.85
17 | awnhavesnthites 28.78 +3.25 30.16 4272
18 | anwnhavesaz Tun 31.52 +2.05 3231 +4.00
19 | anuahavesduan 11.73 4281 12.19 +4.05
20 | anunuIveen 2.17 +1.82 25.97 43.14
21 | ANUHUIYe7 23.19 +3.64 23.63 42.93
2 | anunuvesnthies 2329 +4.28 24.59 +3.00
23 ANURUIVBIAZ THN 23.50 +4.04 25.78 +2.96
24| AnuMUvedAUI 12.00 +1.65 11.72 +1.97
25 | anwgs 162.16 +6.27 151.39 +5.66
26 | Awgem 149.97 +5.67 139.87 +5.57
27 | anwgatjulva 133.68 +6.17 123.81 +5.08
28 | anwgasnud @umd) 117.69 +5.29 108.15 +7.70
290 | anwgued (Aunda) 100.75 +6.31 95.38 +5.16
30 | anwgatenen (Vaizie) 96.42 +7.48 90.80 +6.31
31 | avwgaldith 70.18 +5.42 65.87 +7.77
32 | avwgatjuiduly 43.11 +6.31 41.39 +4.48
33 vimin 59.22 +14.52 54.45 £9.78
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A15199 4.6 AAAIUTNBVDIRFID YNNI

NATIE (22 AY) MAYA)S (88 AY)
ey Faa s 19mMevia Aunae | awwdewun | Awnde | aaudeauu
(cm) WATFIY (cm) MNATFIY
1| anugeoniuiiededisye 83.02 +5.27 78.35 +6.19
Fl ')
2| Anwgeainiuiistam 72.00 +4.08 67.47 +6.23
Fa '
3| anwgeniniiuiiiidaljunediund 59.45 +3.63 55.49 +5.76
4 | awgeniniuinisdatuva 54.60 +3.83 50.69 +6.10
5 | anugenniiuinieduen 27.34 +2.62 25.73 +5.94
6 | Anugenniuimisisdonon (vaizae) 20.02 43.52 18.45 411
7 | anwgeniniiuiisdadun 11.33 +9.27 7.72 +3.23
8 | AnugenIniiudineuUuve 50.67 +2.87 47.83 +2.93
9 | anwgenIniiudanseua (Vi) 41.02 +3.05 39.44 £2.13
10 | szezvivanifyluansdosen (vazie) 32.10 +2.33 29.49 +2.60
1| anunhelva (el 4130 +2.80 38.00 .73
9 Y =2 9 9
anundaderenydedne (Maderenluuug
12 3 81.81 +5.70 75.08 +7.52
FLAL)
13| anunhadenen (vazila) 42.44 +6.83 42.55 +4.26
14 | anwndeaz Inn (vazria) 3427 43.83 35.11 +3.24
T a v v B 2
15 | szezouiioduninsyay Ivanslaredia 68.77 +4.82 64.77 +4.23
A a4y ) o <y 2

16 | szezwouiomuminszaulvanadeiin 60.82 +4.17 56.78 +4.67
17 | syezvinandenenvaziefeganinalafiiiu 34.45 +1.68 32.30 +2.56
18 | szevvnanderenvazaedilalsiia (vaiia) 46.25 4234 42.56 £3.20
19 | anumnveaniies (vazila) 24.08 +4.05 25.83 +3.85
20 | szevviannnihfiosdaiu 35.66 43.31 30.57 +4.68
21 | szezvinanndududadudaiui 54.46 4353 51.46 +4.98
22 | szezvnanndududadudadeinnim 44.10 42.41 43.08 +3.29
23 | szezvanadududadudessduteane 44.11 +2.56 43.01 +3.72
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M390 4.7 dadruiiovosdgaeny

INATE (22 AM) INANA)A (88 AL)
G| daauile Aunde ddowuy | Awde | dmidoww
(cm) MNAFIY (cm) MNATFIY

1 anuesourhile 21.95 +1.53 19.59 +1.14
2 Aei e 6.51 +0.51 6.01 +0.67
3 ANLENIG 7.08 £0.39 6.75 £0.46
4 ALEIINA 7.69 +0.42 7.8 +0.45
5 AUENTIIM 7.32 40.48 6.76 +0.45
6 Ameindos 5.79 +0.46 5.57 +1.40
7 szozontaeingaananaislaudhio 16.99 +1.38 15.96 £1.43
8 AnueEhile 10.79 +1.54 9.91 +1.27
9 szozmmlaneingasi e 11.32 +0.66 10.29 £1.07
10 | anwnithile 8.46 +0.46 7.77 +1.24
11| anwniuile 11.19 +1.48 9.68 +1.07
12| anwnwithile 2.98 +0.27 2.67 +0.38
13| awnhadusigudnaratile 6.58 £1.02 6.17 £0.77

4.2  HAMIIVYBININAAD9 (Experimental Research)
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9
A % a o

BUNAUNANBLAINANYITIUIN 110 AaY TaenistagniallszgNizaunnugy 1,000 tag
A A a I a < a [ {
1,200 Haawas areiadouaziiovnlufamiudnninuasmuduuin Laadfanis1an
9 1 1 d' a A d' d‘i YA a
4.8 MINToyavdUNANIINYNAURATVBILsITANA N Igale 19U luNaNIU
< a 1 [ Aa A % 1 { a (% A o
WUNAMNATZAVANNGY 1,000 HAAWAT FIAUNTOVOSITANINDY 2.47+0.54 HIAUNAT
1 1 ~ a A0 Y ~ A YA 9 a < a ~ o
drunuRfsussalmiesngaiio lslomeoanus I UNANINIWANNRNINITZAVANNGA
1,200 Haamas usaUamasvinyg 1.90£0.64 TIAUNAT LAZINAKQNNUNAURABYDITITAL

1 ~ A YA a < a ~ Y] A A & =
mmﬂ‘wqmuE)GleJE)Gll”m)f)ﬂLLiﬁGlu‘nﬁmmslmmwmmwummt;ﬁ 1,000 WaauAT BINURQY

A1 Y A d'

YosIAMINY 1.70£0.62 Hadumas uazaunasusaatiaiosngaile 19iodeeonusa
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a I~ a { [ a a 1 { a Y a
TuRANINIUANNENATZAVANUGI 1,200 Hadwns DAURasusadamIny 1.27+0.56 147
AUINAT

HamsnageUANaII0 lumsesnusedade lovesdgeorglun

o 1 1 =y a A ~ A yA 9 a < a ~

W UNATIINUNAURDBVD I IITANAIINAgAle Tsiadiooonus s TunamuUNIENIN

FTAUANUEI 1,000 Hadiuas A URASV0LTITANIND 2.33:0.48 HIdUINAT dIUAURAY
a A9 ~ A YA 9 a < a A [V

usatiadadesngaiie Isiod1soonusalunanN 1IN MUIVENINITLAVANINGI 1,200

NaamAT FIAUNAGVDINTITANINY 1.5540.54 UIAUNAT UAZINANAINUIIAUNDBUDI

= ~ A YA 9 a < a ~ [ a A
usaalamnngaie lsiedigoantsa luNAMUULNRNMNTEADAING 1,000 Tadiwns
1 A a T w A o 1 = a A0 Y A A YA 9
AURDOVDATITAMINY 1.57+0.56 HIAULNAT tazAunausilalaiosngale l5iode

a < a { [ Aa A 1 { a [ Y
99NUIITUNANIMIWAIVUIRNINTLAVANNGD 1,200 Hadiuas UAnRAgusItanIny

1.09:£0.45 HIAUINAT

M15197 4.8 Aundsusadanaz ddeuuunas Iuve gy lnos

mma | 9a finl J2AU A (n=22) INARAY (n=88)
Tums | ves | mams | anwga AuRde aIMUBIVY AuNaY G
1w | e | eenusa (. #5900 (Nm) MAIFIU 15390 (Nm) AU
muwdu | 1,000 2.29 +0.64 1.57 +0.63
| w1200 1.90 +0.64 1.27 +£0.56
K18 9
My | 1,000 2.38 +0.60 1.63 +0.55
. WIWM | 1,200 2.10 +0.61 131 +0.56
Mau
mudy | 1,000 2.47 +0.54 1.63 +0.61
INITLY 1,200 1.99 +0.40 1.34 +0.60
VIN
REURTEY 1,000 2.45 £0.56 1.70 +0.62
WM |- 1,200 2.05 40,53 137 £0.56
gy | 1,000 1.70 +£0.47 131 +0.55
L, | wim | 1200 1.55 +0.54 1.09 £0.45
K18
AT 1,000 2.33 +0.48 1.57 £0.56
. WM | 1,200 2.04 +0.48 134 £0.49
NIUN
Mgy | 1,000 2.12 +£0.47 1.45 +0.57
WM 1,200 1.87 +0.42 124 +0.51
YN
AT 1,000 2.03 +0.52 1.48 £0.56
WM 1.200 1.75 +0.49 1.25 +0.49
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A =S 1 1 d' a A 9 d! 1 d‘ a A dl A
YBIBYNUAININNIAURALNIIUAVOINDH 1Y FIAUNALUTITANAININNTAVRINDUIN
A 2.47+0.54 duwas druatndeussatianiosNgavesiionrnmny 1.75£0.49 i
Auas uazAundoussdalinminigaveiodnominy 2.38:0.60 HaAuwAT dIaununae
usedafinosigavesiodneminy 1.55:0.54 Hrdumas Tumanganunaundensaia
A = 1 1 d' a A 9 ] = [ [ d! 1 d' a A
YBIUDYNUAININNIAURAGLITIVAVDINDH I FUABINUALINAB Y FIAURAUIITATA
WInNgavesliouIuminy 1.70£0.62 iidumas diusunasusaaiiaiosgavesiioun
N 1.24£0.51 TAwWAT wagA IR auslalinuInigavesiodeminy 1.63+0.55 Hadu
a0 9

was dauaundoussaiindoeNgavesiiodnominny 1.09:0.45 Hadumas awisovenIda

Ageongmameansnoenusidadeile Idunndgeergmangeannaonu
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A 1 ' J 2 I 9
AT NN 4.9 AN AR ﬂ"llﬂ@ilclfull‘ﬂa‘ﬂ 510¥95 ﬂlﬂﬂﬁdq%ﬂfgiﬂﬂﬁﬂm

a

mmae | de | fiame 320U VAT (n=22) INANEYS (n=88)
Tums | wea | msesn | Aanwgs | M M Mo m
. P. | P : P P
¥ | e "sq @) | gega | fdga | ® |qega|diga| *
‘I/I'JHL%N 1,000 3.70 0.97 1.35 | 340 | 1.57 | 0.63 | 425 | 0.62
9 UM 1,200 3.57 0.90 1.02 | 2.88 | 1.27 | 0.56 | 3.38 | 0.37
e 9’]11!&%% 1,000 3.57 1.03 1.46 | 3.30 | 1.63 | 0.55 | 3.73 | 0.67
o UM 1,200 3.18 1.03 1.31 | 3.16 | 1.40 | 0.52 | 3.33 | 0.50
RGY y
NIUVY 1,000 3.32 1.42 1.82 | 3.22 | 1.63 | 0.61 | 3.80 | 0.50
HIWM 1,200 2.65 1.38 1.45 | 2.60 | 1.31 | 0.56 | 3.77 | 047
he ﬂ"lllléld]ll 1,000 3.48 1.17 1.75 | 3.37 | 1.70 | 0.62 | 420 | 0.68
HIWN 1,200 3.25 1.17 1.29 | 2.78 | 1.36 | 0.56 | 3.28 | 0.53
muvﬁu 1,000 2.88 0.75 090 | 237 | 1.34 | 0.60 | 3.70 | 0.43
9 UM 1,200 3.17 0.77 0851229 | 1.09 | 045 | 292 | 035
e mm%u 1,000 3.40 1.40 1.53 | 3.36 | 1.57 | 0.56 | 3.55 | 0.55
Ll WM 1,200 3.10 1.27 1.30 | 2.75 | 1.34 | 049 | 272 | 043
i mméﬁu 1,000 3.00 1.28 142 | 291 | 1.45 | 0.57 | 3.47 | 0.52
I 1,200 2.80 1.25 1.28 | 248 | 1.25 | 0.51 | 293 | 047
! Cénlll‘l:]‘ll 1,000 3.10 1.22 1.37 | 294 | 148 | 0.56 | 3.68 | 0.53
I 1,200 2.80 0.92 1.12 | 2.68 | 1.25 | 0.50 | 2.77 | 0.53




64
HAMIIATIZHR 180101319 4.9 wuﬂwhuiqﬁﬂqqqmmzéﬁqmmm%wﬁm
winndunandganniden'ly aunsaven I umamneannsaeenusedal@uinniumanda
thq@m“luvhﬁuumﬂdﬂu‘vhii'wmﬁuw%wuazmwmﬁq aunsouen lddunsmnonaging

niadunsaeenusadamouldinnnimingg
42.12 wamsnageuanuamisalumsesnussiadoiiovesdgeerglusia

914 60-69 1)

faao1glusseng 60-69 Vild1uan s6 auutauilumase 11 aunaz
mAnda 45 au namanageuanuannialumseenussdadefiodregniinilszgiiszdy
ANNEY 1,000 1Az 1,200 Hadmas 1aasian1sei 4.10 deyaveundmelumiduuaald

v
IS =

< 1 1 { a 4 a < a 1 [
muhaundsveussaiisminigaie ldievnesnussluniaamduuinnsgauanugs
1,000 HadUnT FIAURASVOIUTITANINY 2.55£0.51 HIFUILAT AIUAURABUDIUTITATAT
Y A A YA a < a A o Aa a 1 A
dosngaiial¥iova1eontsa IUNANIINIMILINTNNIZAVANVGY 1,200 Haduas Aundy
YOIUTITANINDY 2.06+0.39 TIAUINAT HAZNAUTINUNA R vV TIlaliamnigailo
a <3 a § [ Aa A 5 1 { a
19iiounoonussluiaaudiuuitn1Nszaun1uge 1,000 Hadwas Faundevousla
1 7 a % 1 U d' a oA 9 d' d‘ Y A 9
N 1.87£0.68 120 LINAT dIuAURABYDILIIUANAHosNgallo 1Fued1so0ntsaly
a I~ a { 9 a A 1 { a T w a
NANWAWAVUITNINITEAVANINGI 1,200 Tadwas ANRA8Y0IUTIVANINY 1.50+0.61 12
AULUNT
1 1 o'; 1 1 d' a A d‘ d‘ YA
AIUNNIVBUNAYIGNU A UNADYDINTITANA NN NFALUD 1510
a <3 a { [ a A % 1 4 a 1w
FrgoonusalunanudnuAMATZAVAINES 1,000 Taduas FIA1UaevoTITAMINY
a o 1 1 d’ a A9 d' d‘ YA 9 a
2.52:+0.48 1AUIWAT AIUANNATVOIIILANAHRNgAD 1dUediaoonus s lunan1aInIu
<3 a 1 Y] Aa a 1 { a 1" W A o
WHIRNINTEAVANNG 1,200 VAAAT AURAGUDILTIVAMINY 1.77£0.60 UIAULAT 1AL
a [ = Aa A ~ A YA 9 a < a ~ I
MAYANRNUNAUR sV TIlauamnngaie lstedsoanus s lungmunwn gz ay
AU 1,000 HaaWAT AURASURITITAMINY 1.72+0.63 HIFUILAT AIUAURTBVDULTITA
S 9 ~ A YA 9 a < a ~ ] Aa a
ualeeNgae lslosigoonus IIUNANINIMAIVINTNINTZAVANIUGY 1,200 Faduas
AUNAYVOILTILANINY 1.21£0.49 HIAWNAT
dy A Y < 1
wonN1NH M15199 4.10 uaad l¥iwiuIwanIsnageuAINaINITo 1
| ] v A g A Vo ~
M599NLTIVAVDUDVDIATIDIYINATIYUYDINITODNUIINIYUDHIBUAZ LBV WUNAURAY
=Y A = 1 U d' a A 9 é 1 dl a A d' A
1591AUBIMRYNNAININNNAURABUIITAVDINDH I FIAuRABUIIVALAWINNGAYDIND

a A9

PIWNNY 2.55£0.51 HaAumas druaundonsidalinfiosNgaueeiiourumny 1.81+0.54

Auas tagAImdsusaalnunigavesiednemiiny 2.52+0.48 adumAs dauAIRAY



usetiafisdeengauesiiod 1oy 1.77+0.60 adwmas Tumanganunannaonsg

A = T d' a A 9 1A v d!l d' a
YDIUBDUNUANUINNIAURAYLUIIUAUDIUD FIYLYUAYINUAUIWAYIY FIAURDYULLIIUA

a

ua

IS

U

WINNGAVDILBUIUNINY 1.87+0.68 HaduNAs druAnnaoussdaiiniosigavesiioun

N 1.40+0.58 HdUNAS LazAuRasusIdalAnNgareIlodnominy 1.7940.60 1adu

AT AIUAURAGUTIUA

U

9/

poNgaveIlodomIN 1.21:0.49 HHdUmAT

M15197 4.10 Aupdenseda uazdrudouuuinasgruvedgeeglugiey 60-69 1

Mmma | N fin AU INAYIE (n=11) INARAY (n=45)
Tums | ves | Mams | anwga auade | @dwdeauy | auede | @l
I¥0u | e | eenusa (M) #5900 (Nm) NAIFIU 1530a (Nm) NAIFIY
NI 1,000 2.42 +0.68 1.76 +0.69
| w1000 2.07 +0.67 1.50 0,61
Eili]
AT 1,000 2.41 +0.51 1.79 +0.60
o Ui 1,200 2.17 +0.59 1.55 +0.58
NYuU
NI 1,000 2.45 +0.53 1.78 +0.64
NRIThY 1,200 2.06 +0.39 1.50 +0.64
VI
A 1,000 2.55 +0.51 1.87 +0.68
TRITHY 1,200 213 40,53 1.60 £0.61
NI 1,000 1.87 +0.46 1.43 £0.60
) uIim 1,200 1.77 +0.60 1.21 +0.49
K18
AT 1,000 2.52 £0.48 1.72 +0.63
. U 1,200 2.18 +0.45 1.47 +0.56
MUY
N 1,000 231 +£0.48 1.62 +0.64
RNTGY 1,200 1.98 +0.42 1.40 +0.58
VI
AU 1,000 2.16 +0.57 1.60 +0.64
RNTGY 1.200 181 +0.54 142 +0.57
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A 1 o 1 IS I A 9 1 =
M3199 4.11 agaga mmigaadesiduIngn 5 uazos vodgeorglurieeiy 60-69 1

mna | 9a st LAY NABIE (n=11) INATEYS (n=45)
Tums | ves | mams | anwga | a1 | m m | m
v A ° Py Py ° Py Py
Idau | Ne | eonusa | (W) |gega | diga gaga | Mga
MU 1,000 3.70 1.33 1.58 3.55 | 425 0.80 | 0.87 | 2.65
, | MW 1000 | 357 | 128 | 132 | 3.07 | 338 | 052 | 0.84 | 2.44
Al
AT 1,000 3.57 1.85 1.90 333 | 3.73 0.70 | 0.96 | 2.78
A NRIThY 1,200 3.18 1.48 1.57 3.18 | 3.33 0.50 | 0.77 | 2.57
(RG]
MU 1,000 332 1.90 1.92 3.27 | 3.80 0.70 | 0.88 | 2.64
W | 1200 | 2.65 | 145 | 152 | 261 | 377 | 052 | 071 | 2.60
YN
AN 1,000 3.48 1.75 1.95 343 | 4.20 0.70 | 0.96 | 3.01
UM 1,200 3.25 1.47 1.53 298 | 3.28 0.67 | 0.97 | 2.72
mudu 1,000 2.88 1.37 1.38 2.63 | 3.70 0.55 | 0.68 | 2.27
Y W 1,200 3.17 1.00 1.11 273 | 2.92 0.58 | 0.66 | 2.13
g
A 1,000 340 | 2.08 2.09 339 | 3.55 0.55 | 092 | 2.84
Ll W 1,200 3.10 1.55 1.61 293 | 2.72 0.70 | 0.77 | 2.51
LANTE -
NIUAY 1,000 3.00 1.75 1.76 296 | 347 0.52 | 0.79 | 2.65
UM 1,200 2.80 1.30 1.44 2.58 | 2.93 0.53 | 0.73 | 2.56
YN
Anndw 1,000 3.10 1.37 1.47 3.03 | 3.68 0.53 | 0.80 | 2.60
WM 1,200 2.80 1.15 1.22 275 | 2.77 0.57 | 0.74 | 2.53
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=
UVBIND

uriasnnuulslsiu DF| AdjSS| AdjMS | F-Value | P-Value
G]h\iﬁﬂq 2 67.07 33.533 459.51 0.000
LN 1 306.34 306.340 4197.82 0.000
mmams Isaugniiailszg 1 35.83 35.830 490.98 0.000
szﬁummqq 1 56.37 56.368 772.42 0.000
feveailo 1 171 1.708 23.41 0.000
NANNMTDONLT 1 12.40 12.398 169.89 0.000
‘];’NE'NEJ*LW?{ 2 2.03 1.016 13.93 0.000
¥2901g*1IM1aMs 15 ugniailizg 2 0.46 0.232 3.17 0.042
FBIYH*TTAUANNGA 2 0.02 0.012 0.17 0.844
Hr9g*i9v0ile 2 0.28 0.141 1.94 0.144
FIOWYFNANIINITOONUI 2 0.17 0.085 1.17 0312
merinems ¥ nugninlseg 1 3.24 3.243 44.44 0.000
LWﬁ*’izﬁUﬂ’ﬂMQ{ﬂ 1 1.01 1.010 13.83 0.000
INAP199031) 1 0.52 0.520 7.13 0.008
PP IAN19N1T 00NN 1 036 0361 4.95 0.026
s ldnugniialszg*szauanuge 1 1.58 1.576 21.60 0.000
wmams 15augniaiszg*ihevesiie 1 0.02 0.017 0.24 0.627
wmams Isaugndailszg*irmenisosn 1 1.88 1.881 25.77 0.000
134
FTAUANUFII VoD 1 0.48 0.484 6.64 0.010
FZAVANUGIFNANIINITODNUT I 1 0.05 0.048 0.66 0.415
1999950 *NAN1INTOONITS 1 12.16 12.157 166.58 0.000
N IININs Iaugniiailseg 2 2.18 1.090 14.93 0.000
FROWHNA*TZAVATING 2 0.01 0.006 0.08 0.922
IO IYPNF*419UD 1D 2 1.16 0.581 7.97 0.000
FIDWHNA*NANIINITOBANT 2 0.28 0.142 1.94 0.143
Block(ﬂh@ﬁﬂq, INF) 104 1151.45 11.072 151.72 0.000
1901 N IMIMs 1Fugnialszg*seau 2 0.19 0.094 1.29 0.275
AN
01 Mn1ms Iaugniatlszg 2 0.05 0.023 0.31 0.735
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. o o , a1 a2 mia 3 AInae
ey FaaIuIamemay gilnsal
(cm) (cm) (cm) (cm)

1| dusevfsuy meda
2 | duseuns meda
3 | duseven meda
4 | Busenlden meda
5 | iduseuen meda
6 | iduseuniniies meia

E @
7 | WduseuazInn Laliel

E v o
8 | iduseudun aliel

9 oA A o
9 | rduserioanlugiiqa halietd

Y o
10 | duseualunanlu halied

Y v @
11| iduseuduuay alied

Y v @
12 | iduseuvesen halied
13 | duseunyuanduilvgiiige meda

Y Y A @
14 | idusovdoeile aliel
15 | anuaiavesen nseaiadaaiuiene
16 | aAnuaiavewed nseaiadaainiene

v 9 9 A o o '
17 | anundeveesrtines nFedindaaiusanie
18 | anuniavesazlnn nTeaiadaaIuIeNY
19 | anundavesdun nTedindaaIuIeNY
20 | ANUNHIVBIEN nTeaiadaaIuI NIy
21 | ANNKHHIVEND) nseaiadaadiuiene
22 | AnunuIvesnites nseaiadaaIuIeme
23 | AMUKHHIVEIAL IND nseaiadaainiieane
24 | AnunIveIduN nseaiadaaiuiene
25 | AU n3eaiadaaIus N1y
26 | AU 1n309TadAd UMY
27 | anwgaifulna n3eaiadadiusenie
28 | anwgasnud @mmnda) 1N30IATATIUI MY
29 | Anwgaed (Aunag) nFoindadiusene
30 | Anugadenen (Vaizae) nFoindadiusene
31 | anwgaldidh inseeiadadInusene
[l "y A o o '

32 | anwgatjumiaiuly nIevindaaIus e

Fa ¥ ] F
33 | hwnin@Tansy) nToaFaimiin

61989910 ANINNINATTIURAAS URGATINNTTUNTZNTWGATINATTY
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. o e miatl | adaz | min3 | Aunde
f161y Faaiusramenida avnsal
(cm) (cm) (cm) (cm)
d dd =2 a v o '
1| anugeniniuiiededise insesiadadiugene
4 A4 = o o '
2| anwganniiuiianem insesiadadiuiene
A A4 = v o v o '
3 | anwganniiuinisdatuaediunas insesiadadiusenme
X 44 = ' R
4 | anugenniuiniedatulva nseaiadadiuiene
X A4 A o oo oy
5| anwgeaniuiidae) nseaiadaaiuieane
X A2y A o oo 1
6 | anwganniiuiniidedosnen (vazae) | nFesiadadiuiiane
A dd =y A o o '
7 | anwganniuiniansduan nseiadadiuiene
F N
8 | ANugeInNuieneuUuYBIN n3ediadadiusiane
F [ T
9 | AnwgenIniudseua (vzila) | njesiadadiuseniy
szazvinnnjuvandonen (vag A
10 inseiadadiugnene
9)
1| anwadalve (vagiv nseaiadaaiuieane
k4 9 =2 9
anundederenydedne (19 N W9
2 |, 3 nseaiadaaiuienme
Joronluluiszay)
13| anunhadenen (vaziiv) nseiadaaIuseme
14 | anundaazTnn (vaiia) wnseaiadaaiuieane
A a4y ) o 2
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20 | srEzVenIANTINen A nseaiadaaangeane
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21 | szezvienndududaduaiue insesiadadiugene
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. o , min1 a2 min 3 AInae
161y 203031308 qilnsal
(cm) (cm) (cm) (cm)
1 anvenseurhiie malinles
ay @ (= a 4
2 ANVEIUIN WU D mavies
3 ANV matules
4 ANVE1ININAN matules
5 ANVENITIUN matules
6 ANNENTIIARY malinles
7 szezndaneiirdanananlaushile malinlos
8 anwenathile malinles
9 szez0nl el matules
10 anunerhiie madules
11 anuniaile matules
12 aNnunurhile matales
13| avwnhadurgudnansile malilo
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INABIE (n=22)

INAYI(n=88)

ey Faausame
P, P, P, P, P, P,
1| dusevAsye 5200 | 5450 | 57.95 | 50.00 | 54.00 | 58.00
2 | duseune 3500 | 38.00 | 4390 | 32.00 | 36.00 | 41.00
3| duseuen 77.05 | 87.00 | 96.00 | 8045 | 9250 | 104.07
4 | duseulden 7115 | 84.00 | 9390 | 75.00 | 88.00 | 100.00
5| duseuen 6930 | 82.00 | 9490 | 7532 | 90.00 | 102.65
6 | dusenmnihiios 77.05 | 90.50 | 10845 | 7935 | 96.00 | 109.00
7 | duseuazInn 84.01 | 92.55 | 109.75 | 89.18 | 101.00 | 115.65
8 idusoudUIN 3320 | 44.00 | 52.00 | 35.00 | 44.00 | 53.52
o | usevresiilngiiga 28.15 | 3500 | 40.19 | 28.00 | 33.00 | 3865
10 | duseralunvulu 30.10 | 3600 | 4295 | 3135 | 39.00 46.65
11| dusenduuau 4024 | 46.10 | 5590 | 41.00 | 5000 | 56.65
12 | dusendenen 2210 | 2600 | 2995 | 2135 | 2600 | 30.00
13| duseunvudwduiilugiiga 2005 | 2500 | 28.00 | 1935 | 23.00 | 26.65
14 | idusoudoile 1600 | 19.00 | 20.00 | 1435 | 17.00 | 19.00
15 | anunivesen 2483 | 27.60 | 3029 | 22.68 | 27.00 | 30.63
16 | anuniveded 2371 | 27.00 | 3035 | 2174 | 27.10 | 31.00
17 | anundevesnihiios 23.63 | 2870 | 3476 | 26.14 | 30.15 | 34.52
18 | anundevesazInn 20.03 | 31.00 | 3476 | 28.87 | 3245 | 37.07
19 | anunAeuesduan 850 | 11.00 | 1821 | 9.00 | 11.80 | 15.00
20 | AanunuIveden 2000 | 2210 | 2486 | 21.11 | 2600 | 3073
21 | ANUHUINBUeI 1857 | 2355 | 2728 | 1837 | 2345 | 2847
2 | aamuvesntnes 18.00 | 22553 | 3027 | 2040 | 24.65 | 29.86
23 | anunuvesaz Iun 19.00 | 2400 | 27.99 | 21.00 | 2600 | 29.93
24 | anunuIvesduIn 971 | 12.05 | 1448 | 990 | 13.00 | 17.80
25 | anwge 153.59 | 161.70 | 169.95 | 142.55 | 151.00 | 160.00
26 | Anwgam 144.00 | 149.45 | 158.10 | 132.00 | 13925 | 148.20
27 | awgatjulva 125.05 | 133.00 | 141.89 | 116.50 | 12335 | 131.57
28 | avwgesnud @mnda 11231 | 11665 | 124.52 | 97.87 | 10825 | 117.10
29 | Avwgued (@ mnda) 91.24 | 100.35 | 109.26 | 8544 | 9560 | 103.63
30 | anwgeteden (Vaizie) 88.64 | 98.10 | 10248 | 82.83 | 9120 | 97.72
31| anwgaldith 6244 | 70.60 | 7691 | 5824 | 6650 | 73.40
32| anwgatusiduluy 3645 | 4415 | 4890 | 3564 | 41.10 | 48.13
33 | rhwin 3780 | 5538 | 77.62 | 3899 | 5463 | 69.70
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INABIE (n=22)

INATI(n=88)

ey Faausame
P, P, P, P, P, P,

1 mmqmnﬁuﬁﬁqﬁaﬁm: 7439 | 83.65 | 89.98 | 71.00 | 78.10 | 85.00
2 mmqqmnﬁuﬁﬁqﬁqm 6635 | 7250 | 7698 | 6048 | 67.30 | 73.70
3 mmqamnﬁuﬁﬁqﬁa Junedumas 5370 | 59.50 | 63.86 | 49.50 | 55.10 | 61.33
4 mmqmnﬁuﬁﬁqﬁa Julvia 4778 | 5510 | 59.19 | 4520 | 51.00 | 55.65
5 mmqamﬂfruﬁﬁaﬁum 2325 | 27.60 | 3050 | 19.74 | 2480 | 33.65
6 mmqamnﬁuﬁﬁfﬁaﬁaﬂ (VAIZ40) 1453 | 2045 | 2448 | 1207 | 1860 | 23.13
7 mmqqmnﬁuﬁﬁqﬁq&’um 6.32 9.80 1340 | 320 7.50 1227
8 mmqqmnﬁuﬁmauuummm 4699 | 5110 | 5379 | 4334 | 47.95 | 5291
9 mmqmnﬁuﬁwwéaudn (Vizaa) 3678 | 4070 | 4629 | 3587 | 39.40 | 4247
10 | szezviveainmjuluandesen (vaizae) 29.00 | 3215 | 3500 | 2554 | 29.60 | 33.59
1| awndelug (vazibe) 37.81 | 4125 | 4476 | 3400 | 3795 | 41.93
12| anunduderenvndedng (matesenluuug

3 7347 | 8240 | 89.98 | 6501 | 76.00 | 83.47

TR

13 | mwntadenen (vazity) 3110 | 42.15 | 5288 | 3618 | 42.00 | 50.10
14| avwndeas Tnn (uazafe) 30.04 | 3340 | 3895 | 30.00 | 3480 | 39.87
15 | szezidoudiodmmihsydu lnasalaeii 60.77 | 6885 | 76.64 | 5927 | 6510 | 70.59
16 | szezidoufiodmmithszdu asedoin 54.03 | 60.65 | 6548 | 51.61 | 57.00 | 64.30
17 swzw’mméiTaﬁaﬂsum:mﬁmﬁqnmaﬁwﬁu 3203 | 3440 | 37.18 | 2944 | 3195 | 35.60
18| szozvenndonenvassenalanin (vauziie) | 4322 | 4560 | 4979 | 39.05 | 4270 | 4647
19 | ammveanihites (vaizife) 19.81 | 2340 | 29.00 | 1982 | 2545 | 3097
20 | szezviunanifesnaiaai 30.61 | 3560 | 42.58 | 2444 | 3015 | 36.65
21 gozvinnndududadunaiui 50.03 | 5390 | 58.97 | 4594 | 51.80 | 56.80
2 | szezdunnduduiadundenniinay 4130 | 4375 | 4749 | 3834 | 4280 | 48.13
23 seozrnmdudufaduiseduiesmeuuy | 40.33 4410 | 4744 | 37.68 | 42.85 47.93
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INABIE (n=22)

INATI(n=88)

fey faauiie
P, P, P, P, P, P,
1 anuenseuthile 2000 | 22.00 | 24.00 | 18.00 | 20.00 | 21.00
2 | awennwiuiie 6.01 6.45 7.10 5.20 5.90 6.90
3 AT 651 7.00 7.60 6.00 6.75 7.67
4 | arweniinan 7.20 7.68 8.19 6.54 725 8.00
s | arwenionna 6.71 7.28 7.70 6.04 6.80 7.60
6 | ammnindos 521 5.85 6.40 4.80 5.50 6.00
7 szezmnaeingaananaislauihio 1640 | 17.00 | 1830 | 1424 | 16.00 17.77
8 | anwenihile 9.70 1050 | 1130 | 850 | 10.00 | 11.00
9 szozmnaeingaaiiiniumie 10.04 | 1145 | 12.10 8.50 10.40 11.77
10 | anuntethile 7.81 8.45 9.20 7.00 7.50 8.73
11| anundaile 9.22 1085 | 1349 | 824 9.55 11.47
12| anunwichile 2.70 2.90 3.30 230 2.70 3.07
13| anwnhaduriguinansiile 4.56 6.95 799 | 487 | 610 7.33
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Moy daaIusame

anilszneu

IUSoUATHE (Head Circumference)

Description: Maximum, approximately horizontal,
circumference of head measured above the glabella and
1 crossing the rearmost point of the skull.

Method: Tape measure is held on the glabella and led
around the head so as to pass over the rearmost point of

the skull. Hair shall be included in the measurement.

1qusaUen (Chest Circumference)

Description: Circumference of the torso measured at
nipple level.

2 Method: Subject stands fully erect with feet together,
arms hanging freely downwards. Females wear their

usual brassiere.

U UAUIN (Thigh Circumference)
Description: Maximum circumference of the thigh.
Method: Subject stands erect. Measurement is taken by

passing the tape horizontally around the thigh

3
immediately below the gluteal fold.
AN 19U 90N (Chest Breadth, Standing)
Description: Breadth of the torso measured at
mesosternal level.

4 Method: Subject stands fully erect with feet together and

arms hanging freely downwards.

Yy a o _ @ a o d
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Moy daaIusame anilszneu

NN UIV099N (Chest Depth, Standing)
Description: Depth of the torso measured in the
midsagittal plane at mesosternal level.

5 Method: Subject stands fully erect with feet together.

Arms hang freely downwards.

211G (Body Height)

Description: Vertical distance from the floor to the
highest point of the head (vertex).

6 Method: Subject stands fully erect with feet together.

Head is oriented in the Frankfurt plane.

AUGIN (Eye Height)

Description: Vertical distance from the floor to the outer
corner of the eye.

7 Method: Subject stands fully erect with feet together.

Head is oriented in the Frankfurt plane.

A2mgaiu’lvia (Shoulder Height)

Description: Vertical distance from the floor to the
acromion.
8 Method: Subject stands fully erect with feet together.

Shoulders are relaxed, with arms hanging freely.

Y a o @ a o s
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daaIusame

anilszneu

ﬂ’JWJg’QSl’IIi’)ﬂ@ﬂ‘Um%Qi’) (Elbow Height)
Description: Vertical distance from the floor to the
lowest bony point of the bent elbow.

Method: Subject stands fully erect with feet together.
Upper arm hangs freely downwards, with forearm flexed

at right angles to it.

10

mmqamnﬁuﬁﬁaﬁaﬁim (Sitting Height)
Description: Vertical distance from a horizontal sitting
surface to the highest point of the head (vertex).
Method: Subject sits fully erect with thighs fully
supported and lower legs hanging freely. Head is

oriented in the Frankfurt plane.

I
L

11

mmqamnvﬁuﬁﬁaﬁam (Eye Height, Sitting)
Description: Vertical distance from a horizontal sitting
surface to the outer corner of the eye.

Method: Subject sits fully erect with thighs fully
supported and lower legs hanging freely. Head is

oriented in the Frankfurt plane.

s

12

O
U

anmgaanivuiisteunedumds (Cervicale
Height, Sitting)

Description: Vertical distance from a horizontal sitting
surface to the cervicale.

Method: Subject sits fully erect with thighs fully
supported and lower legs hanging freely. Head is

oriented in the Frankfurt plane.

i

a o o a o J
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mnilseneu

13

v
U

mmqamnﬁuﬁmﬁaﬂu‘lwd (Shoulder Height,
Sitting)

Description: Vertical distance from a horizontal sitting
surface to the acromion.

Method: Subject sits fully erect with thighs fully
supported and lower legs hanging freely. Shoulders are

relaxed, with upper arms hanging freely.

14

Y

ﬂ3mqamnﬁuﬁﬁaﬁweﬁenmmzm (Elbow Height,
Sitting)

Description: Vertical distance from a horizontal sitting
surface to the lowest bony point of the elbow bent at a
right angle with the forearm horizontal.

Method: Subject sits fully erect with thighs fully
supported and lower legs hanging freely. Upper arms

hang freely downwards and forearm are horizontal.

15

szazvsnnifulvadsdesenvaiz e (Shoulder-elbow
length)

Description: Vertical distance from a horizontal sitting
surface to the bottom of the elbow bent at a right angle
with the forearm horizontal.

Method: Subject sits fully erect with thighs fully
supported and lower legs hanging freely. Upper arms

hang freely downwards and forearm are horizontal.

a o a o d
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Faausame

mnilseneu

16

aNunNalravaziia (Shoulder Breadth, Sitting)
Description: Distance across the maximum lateral
protrusions of the right and left deltoid muscles.

Method: Subject sits fully erect with shoulders relaxed.

17

anunhatesenuaeiia (Elbow-to-elbow Breadth,
Sitting)

Description: Maximum horizontal distance between the
lateral surfaces of the elbow region.

Method: Subject sits erect with upper arms hanging
down and lightly touching the sides of the body.
Forearms are extended horizontally and parallel to each
other and the floor. Measurement is taken without

pressing into the flesh at the elbows.

18

anunhaneTnnuaeita (Hip Breadth, Sitting)
Description: Breadth of the body measured across the
widest portion of the hips.

Method: Subject sits with thighs fully supported and
lower legs hanging freely, knees together. Measurement

is taken without pressing into the flesh of the hips.

)

e

19

i:ﬂ:ﬁnmnsﬁ'eﬂenmmzmﬁmﬂﬁmmam‘ﬁmmzﬂ’a
(Elbow-grip Length, Sitting)

Description: Horizontal distance form back of the upper
arm (at the elbow) to grip axis, with elbow bent at right
angles.

Method: Subject sits erect, upper arm hanging freely
downwards. Hand holds measuring rod with grip axis

vertical.

5

Yy a o _ @ a o d
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daaIusame

anilszneu

20

svazsnndenenvazsedameiivasila
(Forearm-fingertip Length)

Description: Horizontal distance form back of the upper
arm (at the elbow) to the fingertips, with the elbow bent at
right angles.

Method: Subject sits erect with upper arm hanging

downwards, forearm horizontal and hand extended.

21

mmanﬁa% (Index Finger Length)

Description: Distance from the tip of the second finger to
the proximal fingercrease on the palm of the hand.
Method: Subject holds forearm horizontal with hand
stretched out flat and fingers spread, palm up.

Measurement is taken on the palmar surface of the hand.

22

AanueIehile (Hand Length)

Description: Perpendicular distance from a line drawn
between the styloid processes to the tip of the middle
finger.

Method: Subject holds forearm horizontal with hand
stretched out flat, palm up. The point of measurement at
the styloid process corresponds approximately to the

middle skin furrow of the wrist.

23

ﬂ’n&lﬂ%ﬁﬁhﬁﬂ (Hand Breadth at Metacarpals)
Description: Projected distance between radial and ulnar
metacarpals at the level of the metacarpal heads from the
second to the fifth metacarpal.

Method: Subject holds forearm horizontal with hand

stretched out flat, palm up.
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