
?'l€61'l€
G-d

tY-ln{lnn'l€tt?lYl8l
tti etutuei

ltlt 26 illJUll 2 tfl r11lllrll.lrl lFlll 2536



? r :fi r :rnn fi n n r :uvr vr tirfi s.rlnri

2aQUrso{n

rdxer
.adutnulnnnrifle

nu:ng't

rfi otaarntiHa lrurtitrnr: arrrrrnrinnr: rrrrti i.: fi rnnu-a fi on:: uirfc
j ji tnronl ur!fl ua!drt toll lrnorlo.rtilrnrdru5rar;ranfqrnrn

nsrrrlRiRnr:urrri unrinura*uriollnri

u lut$tlluYu t:01.1 rrfl{qn!

tl.ln: q2:: ilrfrfl 11l du

ait ln:udlng:

auo.r lrtniai
rjn:oi lvrurriuri

a -4 |lnto{nni u:lrlTrYrlrul

rrld qorrirr filn r.rdf,?

101R1 tJlrd.rrJ uu ul Yrcrgru

:rild dunrrfinti qn: qnln'Hs

::ir::or Imroio;inri rarr illwri
' - . - !e

?l:l4tlu 1eru11r41d u!!rnl] flnnfit

n'l:.t 14un'luull

o?ur otlo.r

lic lrdasr rnrit ;Srinqn:

orio nlrrruru ir:ri nrar
n -cfluu uunsrflu :lrur rrarllll:ori

dtilL, fit!lftlj

inur arn:

l-llttu1 lndnd

qnu: iarnu

u::60 a ha: drna nirrar.r

:ro 4 r6ou 1r:n:rnl, tqurnu, riloruu;

It'ttllrll l:{'l0rula 2uul{ rnO{ tfl!

t ttolr!nr:

fDlu::o|lfinl:

octuttonff|lt

lof,n1t

iho6hnr:

dhowrfiag

{rirrdharvriou
nriqQn

iarJnr:l

dnnroaen

tt Yfll



BULLETIN OF CHIANG MAI

ASSOCIATED MEDICAL SCIENCES

OFFICIAL PUBLISHER; Faqdty ofAssociated Medical Scienc€s, Chiang Mai University, Chiang Mai, Thailand.

OBJECTM : Bull Chiang Mai AMS (ISSN 0125-5347) publishes original research report$ reviews, editorials, notes

lette.s to editor and abstracls. Manuscripts relevant to any and all as?ects ofmedical technolog/,

radiologic teclhology, occlpational derapy and physical therapy are welcome.

HONORED CONSULTANT: Chairoj Saeng-Udom, M.D.

CONSULTANTS: Netr Suwankrughasn Sanit Makornkawkeyoon

Surong Chaiyarasamec

EDITOR IN CHIEF : Pskom Thaiyanan

ASSOCIATED EDITOR : Kriangsak Praputpittaya

BOARDOFEDITORS: Wanrnee Kunacliwa Siclon Songsiri

Rujapa Nimsung Nantaya Ch8narat

Wasur Ch8ntratital€ Supom Sutabaha

Rrwee\r"n ChoatdEro€orat Decia Romcai

Pomtip Watanawittawas Pathornrat Saksri

Damrong Pinthanond

BUSINESS MANAGER ; Jariya lGrthong

MANAGER STAFT'S : Tswst Psyakkha Manus Srisuttrboot Sanun Nrmtsssn

Rurgrawe€Tssa UthiKourgw8€nwantarDSangpairojans

Sisrn Kr!$€s

REGISTRA: Ratana Sakom

ASSISTANT REGISTRA : Nattays Jaisutaya

TREASURER: Supapom Nilakesh

ILLUSTRATOR: Bhanleur Samosom Ksrnlron Srisawa€ng

PUBLISHED : T€rtially (J8nuary, May, Scptember)

SUBSCRIPTION : Subscriptions arc to be prepaid; and rates per yesr : $US 15 for all outsides.

EDITORIAL OFFICE : All conespondqrce should be addrcssed to the editor

Pakorn Thaiyenan

Faculty of Associated Medical Sci€dce6'

Chiang Mai University, Thailand 50200



a d'.{

?ttd]ttllfluflRltllllllutlu{ tl'llJ
4,4 -Jilfl 26 qrl 2 roou nunlfl! 2536

trlruru

lllluttiultfllt 39

1tn21 ?1tfltt
j <Ja, ul
T.:ljrJsrll $9iAU1.1'lt 40

- .--Jnr r trglduflfqa
tq A ttroulJeifiuri{u?odo 43

v lraotfltl u lfl ltll{

fllr i-udnr 'r'ru!rasa.ttt?o#o|j 47

.1 -4
r 3fi'rer I rlro.rquu

n1:flur{fln1TtriYrfl'tt Utrrtfu 53

RUR?5rBl q l$Uno

filrllulraoqnnailrufuloolr 59

llut t ttoRUS

utoua!u
re-adJdnlrtul 3 [[ac 2 unl lofl nfl2lr flT{5o't1|.l.:dorjfuful 6l

tatf
uqr rYrrroflUr, dro0qnl ? u'lflt [ta; t lttiu qo2ttfl



uilur:olltnlt

rl:;arc llrincrqriuri'

f, rnndolludrorrq rf r:rrlniui
d , . i:A

uu2lrnun!:||IDIJ|lunt t!l]1{nu n.tul!0{t1n
,a it 4!lntill u0tlnt I 1u'luljt lrl0l tn!l,1n1u

,1,"nu ui'ro',',,for',lu'niorra: ::runr:ol
a. '.i1O{Y? nn? ttltll uog n Innn l.tntr tu lullnfi!flu

ri rLlil':nlto.rr:u i'uul n.rirjod r,l:rnrir

uq rt,D{!nn11:ru u'l I nJrlttnnl:orn1.t1

orfiril ornrrrfluf,unnniurouuri duarnr:

rnirrnl:.t.tru ornlo.rrf,urrn l:rlru rxri.reo'n

ri'rnilfi r r rnrAuiq^gadrll rilrdinru6'rrrn:

n1116rfiu nn' nnonworrrrnioroioruilnn

nlq nlmqonl q 1t'!!uu?unr:lru!m
IJ,-'t|U nl:nO{:lljnu n tt tll||tr?1!nr: 0 n

.;
o0'l.llr.rt.|lllullntulJ.l

ru:riu iqpl rn dliio 1i'lndn'rour:rrrn
a. d -J. -{i luo.[lnrnatu luutr,lort ln tlJ||n!t)u

i,.rho?fiorslnur:rluitmru-uro.r nr:fin'llil'r

ro*irq odrrJ::xu'nrrn:'h furuqorirto.rii.r
t,-uu'l nr:Irnnrrnlfl0n?t nJrJu 2tnlt

lru'unr:in::rhodriaru:ounou irqr
runcr{u{rarsi r0nciqrrrnnrr:rfl uf, rlf

dnrnd.lr?ntl0!fi rirrfi rLi'irrcriu
lulluuulniarl ienn:cnurioiinner!riu

, : a; ,:.
ogl|o.rfrurrl n{l u[.r {rfl{:tnunl: i|lJl

rl::rnnna'un:nr:riau.qornrnro.tnulurYrnr

xu1

Cru rrdfi drriqrm:do.r1Cir-rnr:rorhtiEun:

fl nn:!YnJIrnn,!iltlfrdlltqrt !rn n1u
a^ 4 :-

rfl li'raxfi 6o qrnrnourriufinrrdru jrrnlra:
d r i, ac-inlr lufl nrxi.ru?ofi olfr niidrnrrrrnrirlfi

rfinflqrrnr'rdruqrinuldrduriu dnlrg
d -. i-flt'l !rn t u97t1.to10||n3i n ltn ln nt 1nfl1:

::nolfi rnr:'tru iearinrrndruinxu;ro.r

.nlr irrorlrurrn;nr:in:cuuttirar:-rrulu
,t!

l,nJ?tJo{Rntutl.1 fla0at!antoSlll||uu!0.1
.i. .t , .a*roufi rl rr rufi nur: rdo.rrJg-riiinr::fi rnnonlu

ienrriulirh{rinornr:fl q, rJ:iriorioudr

luriruro.riruruldrduriu rirlfiinndoru'ol

Inint'|luul0lnSnltnllln{tu t.uJt{nntg l,

rfinnrrqo;rilunrrdrura:u1n'rnrur
.: ' ..i2r:rl:ruuu wnorrnwurrrtloulu

. -rtlaljl!1111110'lftuttl louutuol,tlunn?lt
i-24

ln u?o un?lulln!10ni tu n1tn1tn10!nln?t

riuotjHl: lonrr:riuirrrn:noui uwiqlrr
fi rir{urrnnr:rhrrrln!A.lr1nd0!ludrl'r.r'ru0dr.16 rdlriu:fiurilnr:lCtourrlflunlru:

. ;-a ;:t6lnr.rfi ifirrorfiri'uiu4nror: lauildnrl t t^i 4 
^ 

t
0u l.tt o0ntllrll|l|!tofiatl t:ulu u,)nl.!ttt all

rr i' - A . ..r:rllJu$J10r l1nflln:qunlnlot0.||run rillrld! ; - I au'aar0{nrr00.rduilefi tfr r:riniurio hiiriuuur
r n'o.ni'rfrurndurrn:innfi lCrrnnr:rHranrql nrrlunr: nnrnoioprrldlrilrnidoo rracriu

1n n:;du'blnu r: rl u il.rolldr?uo:lrr rindlio.r

r1lJ!1lJ1.l

rhh[nnornr;rfl un'rrrn{rrlniu rroilCiu
nrrIu'lrrrncnrr!i rrl'o rrnnlluift alld:
r rnr: rnr do l o { l u iilrn l,,ri lu l n rr;ri ui'rd,r

uflu9utun.rnrulfl0lu

. nrailrnronrnirfn

nor:rnnu'Rn r : r rr nri lx rinurn'ariu{1ri

lc ilii zo nfufi z r6olnqunm! 2il6



firtuvdufi6odrdr

e t t tlngl|ltt0a.
da t:q,-,. t!,

ltu!yttuut|0.!t116011t tr.,!ll:! tuxuuu

r:'jrliliJrciurririoraofi 16ar6Lild ur: r:irq
rrdai".ri rrr ir:rrirurirrarubildrl:slurfudr
3a.c-<.iauu |ll0lJ.llJ1t1!nr]!lndl l11n!!flAllt'tlut|D,tn!

rJ::luniiof, 'riiinllr::ur61l6n rdu nr:rir

t u3112flrft!D',lx tr rnufrn raubi rJrr,rrinrfl!ijool

rilurrla'rar:orrrrhiurow'l iloornro:dro

rJiuanrvrfiubii:uqo tncdr0f rllR'ul;En'ir
r dAa .y' ]i a A - r 'auurnuT!?n,ltn! lu0.!!1n!nau0ul!n.t

ur l:olJ 1 .U{rnf,tJ1e1flnr1!n(u110. lt!o 4]t

uasiitfrnil{'l ilfiunirilul::llrildrflu
orfl rrliulo.r rtonolnri! :!.TfiDo{rnlf, u J{ld

A .ti - t
xaoo'rrirAdri 0lnrurriiol.irdoldaiuvruhJ:6u

l)4 .a
!0n91n li u n !q ufi 1 lu:9 uE. 1l',lllltillfiu

hJ:6u rrnruloriniuacrilr.f, o{ufrr fl lL i1d.!qi!
t fe i 4lua?0tm01 ltoucl 0n rtu |lantnu!

r{oar{o:'a ualinriuidaill rfl udl

lonnndlu.ilrJlo.rrugiriuln l rdr
nt3frl! t|osnn]denux ::mrn dlarlr:nriur
r{rn:c!runr:fl a'nrn'olllnrildriunr:rlr:nda

lttrltlnttttultnoflllN u!e20 llnldllllto
' Ja -lu :Itjlulr .irfir uicqrioafi.rld rdu tcrrd

fi rluldnr6g vio65rf;oa lnudnrochirflurrir

rudrludrouru:nou r.riorlr:droaoun:'n rrn;lu

:crriooara:ri oiinr:uaruciar0nlarcrrin
: ^toon rirurHauriurirrrn:n-uiul rflurraiu trnl#

t I rt ! ! )ttrl t all',r{ t(n?r{'n! ti|lHun:snJB.rd.t lttJnuulur4ro

rl{}1a.tn1tn

. nornr:idz n:liro.urcairinr:

qo fli zc nfrfi z r6ounqrnm! 2i36

drr.riulctrrnlrnrrfi nriu luilrqriud

n u'irriju{:riodun: r0h?uririniillua:dnirilur.r

n?n r1nirfi' r: rriruri.rn n roldna^nrisr dfirh r rn
Ti

n nrdn-ndu!Iairliou1 hi'ir c;rfl uqrJn: oin't1

fi lillairriounioludru-nrru ndon!r02aur.r

fl lxu!ri{fi a rufi dluudlriinaraf, nrfl udru

tjrrnu#odu ll?,! nrdan!'{iur^lxrndurrllil
t a *i r,.l6?tj tu0{0ln}{alflnnlJqufixun?ln.lnu lutdo!

anruirounc'rninrur rJ::nslrirnrruin.irslrl
Etnr:fillurtor{ar irihu:nnraf, nrJrrnghirfiu

o{rnalolnarnrirl nriio.touu llonooo{nrr
,t.

ruririrdranorntoirll Inornnr:qlnoran'oild

u:r to rHlTd{ili'rx!'nrur r4rbinr::curmilrsu

llorit{iirurnLin.iorn'r 6.rdnuniuiuhuraCr

dnlo,nnur'rua:rntsrn^nnrrcdunnnlt-niaiofiu

flnlo"t iu o ua1ui1.:"1 osnlf,uuanuljriu
;' -nnD{ rhhinr: c:rr:fin-aiao{|ldrnarorfluo'U

r,;{ - lAd -.1 r.,l1.tun{tlro.t i.llxqnlto1|l {lnflTutuotlln

r6oufi rirulr fl otrurrrnrovrflunrrxrtrrr.rd ll#
,irtil, e'orfrnrn,runaui?uiodu iur:liuu

nqn'n::l'llnr:dwu:rf; alni fi o;iroufiiqrr
! ' &y, 3 dl

lt 1lt',Dju lltHo uHufl ruutlr'l ln
: .r4 A4 r 'i .lnltY|{nU! lll | lJ U 1l tU UX 1.1 lUll,llt0trA

nlun2'l:,JdJn?n i? lltnoltriolnu dlt'lnttnuto.r

ln:rnr:arirmiraulibufrurr firfirdeuvu'r

! D.rnr: ri2udlr udilqn r uncdrwliha.{dulunr:

huolrfivr{rrrrdoh:ri'nri uiu nr:'huonqn
a ),olj tu!n:o! ua!lfrto'ti!n1{.1 n2tt2d:olt{fl

Xyiinr:iutocdru wrf,unr:dro qnflla'nuor:

fi rioi6urir0rrruiro.!trn^1uou ran rn: rrnrr ld



0u1if,ujour tiou{utrr.rldrorlaofiuru rin"l

rcldirrracn: crh n!tn^snrrrtnuiu
- : .',cr €q

u 0fl .ru o 0rflnltT.!1?,3 lrltuull(uu'vll.t

{rnrir:ud: Irrvudr.rl nr:fi t:drrtrclautJl

ron:l::mrn rf, o ncarnrionr:rirlrl6rin rrntta'on
, d '-*-ilnnu!1Itl ! 16u!r,0uxlurn'r:u0un6{u

l. n'rnliDfn (fi!o1ta1: lfiu'hi t{t1un-u
- -! ,J ,41d rn:r:iaqrrfiofr'rrndrfi ovlrlrrlou4n-.rlCro.r

- .,r "'" - J .t,.tk
lnu lljn0{ldtoun .t.ldllJltn!1lultlunlt luu

vlJn la

z. nrnnuiaqirflulart tta:n:cflo.l
a I A ^ , ! J ry

ut r !011,r'rt1,rt Dlnr 0.!alJtunnr{dl tl.ltllrflu la

rn'onrrla:arnlunrtfln2ud!o1n [un :3mY]

(lninq{lnrj rflunr: rrl4dnlivtolntt:tlJtlA

lll tua?

- ;& : -3. n1fl1fliY'tnlullnl ttrlJ t ?iur0in!

n.niltln ' td':irdunnrin unsllliutt l?,t!'n
irrr dr::lriu1# wrrofiga:nionr:rhRrrn

tt!o1i tlunrJ:anxllnc aorr1firi

4. r2nriunt!nruun:nciorirlr irfll
fi,f; niuriu, d.tr.rriuld nr:tcnr!r:or:rl nir

nr:!':un1:dl,doordoorirn:cnul rilCbn

s. nrniaqfirflunartinriairrl uiu

qrln:oiraiorli uacro.rr.iurdndunnrirudurro

rlll?r.tfl{fi aldnnutt lo11r1t

ir.r1 rdu n::rpnlrl rr{rliul ttdrtis! tta:
, j n ,ryj I

Jnltu! lilunu dlu lnrrao! ll'llJ liutl tlJo

ldirarrliorr:doldr uila:.rair.rnrlraidl
",,i t ,<. ^ltJriln0u a{ 0{ullj lultIUluuHnnnu.?l ll'lL, li
- l"j , ! ^ r 40n 'rnu lnun q{u:: lBl}l'l:Yl.lt!a:outtallou

nn'o.t u: : lorrr: un;d:otnior6urru:L1n tilrir

rrriuildr: n:;aoyuoriiut6n n:ctirlzi'uo{ aon

'Lir.l::f,ui vlrnfrurion rininln:n rracd.l

n'r1 rflu6'u
: , --lroflo1flu uttnru n? rutrnlrinlurlu

j
r ;rnnir1 o'r ldn::rrinn-.rignrfi r6a nrniaq

,uf, odrrl::rnrr,nrrin l''raulnit:6aiurra:
. ',1rintu rrn a r li nrr'r-c rio 0 d a ru l6iu ! r Iau16lar:

rir or 
juIn'nior rir'o r 

j'rbin n r ainrdorao'tn,r'u

l diuuarorfi n d 1a0i: {lu d 2.r: !03t14lHur{

rJ n'nio rn'r n ri rri a ahin a reinr J: r: unn rinrfl u
laEtA-
iurfiniuriou ri': rilri 1n-uni dd r.r 1 fiiio{1vl:lL

,, rnlnuoualnluiotlul! In u !nuxt u eguotjdnlu

uirirrlnafi Halo{lunnrainlufilrorlounr

30-60 16uf;iln nardAn :rnri'irdof, x121'u

' rra J ' -i?]lllrulr]unn6{ u00dn10 lntt?wn?lrn}J l(n3
i ' rt-

:1f,1Qnn{n20 nlulluru21li!fll:lnnu n?

au#rlnr:nfiuCrlxql rlr.rurillutr uuuro.r
t)- ' 

irl
q{naldnnTunurlB:01rr:?,nnut4l lu11 q.lnou

tdr 1aofi{r.rqrcl:rqliir'lrdtiouaorud:u

rd{ua{orfintrracn:!u?!n1t1n.ri?Rrn'
.t d - -;

031111l ln11n1tr{t u ! r t1l lJll.l:1ll nll a {T

auenlogl!!0luuu n0l lnn qHrninllJl,l

raruCru 6lnaurdrfi r:rrirulnnlnr: wfi'ltu:
'Isourr' ::rnv drldr?linr::u:.rifiurJrqrdr

nrrl:.16ourra;#ra::rf;udt.rurlrrrir riri'rf,o

fr1']ud!a?nltn!:lnrt 2 l!n1: 0auunlJu:!,0.1101
r;- c .i .rri rfr 6ari rra:rra:rrion rrua:a:n lunr:'ir:g

ixd ran :nnnfirrlrrr"aqff o:rirndurrldlrri

nltuilrtrlf, r'r4l

i - rr A 'yl.r:?rJfluli l'lDd:elflnonlt 1i?lullgolilrun

':Jt!rR1lrra3raofl fl a0! nllJ

ftll.ttul n(finoyt{llluurn lflnnuu u tv
. 'rYJl lt:ulnnurtl,rno! ll4r lnrtYrn tn:1! flldan

iri'rru'afi x a o llv ri lC u n s u n oulnrihil d n r nfi

rnor:lnilhildfni1Jr:rorr: rioldiunrrr,

ia u n'r:: drvuj': rs r flodn r fliolfifl rnfild
, j i. ,Jr,

ltn c11rt trl1lt10]flllralllu ntSqu tud'luunn 111

leiur,,lofl ldrdrx:-r-rdl6t ualnarafi nrriouuu

lt iJfi:c orir-rfr z 160rnqunrn! 2536



riurfl u nrrrfr' r rJ: : fi nl' nrn n1: d ri'nruc1tr dr!
rrar uald:uJ:cudnniyrorn:l::urifiio{l#i

li6uiolil6riuqnjr.rrnru rnv{odrirX6odru
,tt

anufulllnlnfl 1:qioul,0.!'t]0t!u lt u1 lla3n]:nu

t,t ut D.utull la]an0.1

-:, .
lflfll.l1n?! tullJtullJo.t

du r fl u a rrrqruf, .r lo r n r:

mncrrdr16r

l. Downey C. Biodegradabl€ bags. Chem Matters

l99l;9:4-6.

2. Cuillet J., Polymers and ecological problems.

In: Polymer science and t€clnology. vol.3. New

York : Plenum Press, 1973: 205.

l. nf;n:ln0, rurnr:. rlruilrnr:. l::liorri
o .i., r r i,Aldnn ttatA? : llUg IttTATn0.!l:.!ltn 11-

al rir:1:ir. zstl; zt: r-t+.

4. nq!{11 q!1!. !nn11!oln ntdinunslru?

rrurf,hio;rr. rr:ar:irorrnaaf 2s3o; et :

291-299.

I.5- lt Oulln i13rnD. lllal0l{ft,lfliialdinlr li
rrdr. rr:nr:rai zszq;5 :.70-72.

6. rin rr!tE!u. tu: : lrildto:odmirln

inurirantunlrrnlulni zsrs: z: so-sr.

7. 1rfi ii{r6n.i. rranrl:ro{nnrdenuasb'lu.

lndr:fi n1r:r2ifror, 25331 9 : 8-13.

8. ur:lie ;:f,r:. rj::lonirrnro!. ulln2rr

iror;rani' iroumranfdrriur:;ruu

ai,ri lsr. zsrs.

lz ili zo sJui z r6olnounlnu 2536



av 
^ 9

rouugrRU6I{fi29|40l|

doo:r urnliir*
1uil o 1 riu:naudl#nnror:rrfl uf, r6lfl u

, ad ::)
0u1.:ltu{ytiJln l}, ln lunr:nIlluttn ll.tulyla

nrt!acn:nn rulunr:rnurn nr:6nsiadoar:

orna:ru6rrfl ud{n.ir': rirbirJirror:oouriqlfir
dc --'i,,uu tu:tu3 40 ullfilulJ1 0en tn 1: flnfltouua,u 0.1

;JInn iurorrfrr:iuurn ornndn :;r.:ror I drlfiu

dafl lufl r.n.z+sr rlfluurnnjr rs drlfrieiofl

luIn1:iu n21!do{nrrld:o0uridli6nrrn

::rn;inrai roliarrldo,rnr::ouuCaldu6o

J:lrrrlunouql:in:iuoonun:J::maqnarr

n::ulrrtorfiuurr r:tra
t r;; I

ernn?rJ6o{nt::orJudfr ri'liu ilqurfr

!Jrfi aerrlrrrfi f,o i}grrdrunr: o:rorrralfl gxrfi
crriF

tuuHan:S1lu tiunt{ elnnl:llttiu:!1utou1tf 0

14 / 4 a a , .l inBUqfl 1e1Ufl{[2nAOX liUAnlJOUl,r0.t|t0tlJA

n1rsrr.r01fl Tr rdor orninr: Jeioualr!ar'u0rn

:o0unrl r{01nffi

r,nn1?!n1{o1n'lflfi r6a lrnnr:lirou!i
ti, rsunarirrrnnr:rHrhitolrCouta'rnralu

raiortrudr{rrirriuruuiunn;rirriuir,ln vo.rrfi u

firiarrnrdoura.rrir z vu'a ldud lelararfuou
(Hc) ariuoulouonl,li (co) luln:rru
oonlsi No) {arvloflnoonlri lsor) r(aJu,ri1
J 4 ,J.rr,- . -.f -${rJDttflul alu1ll l} n alln n 1?3 lut lA'lltufl2

Groundlevel)cl'!rcinniouludild:'rar:rnciri
'laon:l runo,nddoiu,in"rirollaoonlri
(cor) rirrn'nrrnnr:rnrl-rrJrs{rCorni,roci

I no{nt:nn!]rn! D!n n:!11lu1ft1d9:u:n1:

n::r:r':iyoraranfrrnlulairracfi ,:rr:adori

4'; -: a4l u 25 qrilln 2Inounquntalj 2516

nnn: c nrli o u:: orn rfi! o { I n n Ia uri 11#16 n

:rnqnr:dtioun:;tn (green house effect) lilrir
;,J

lHq0rHlIrJ0{ran{{l !!u
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I ;, .i r j

9| 0.t lnfla 1!r! alra: {ut3flouauq luit.t
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l.?niorniu q{'r:rrriunir Tr.t aenunds. d'r

J.! un1:Yr t 1:0l1dn tr n1l 1].l{ lvllt 0u 0t ?J

: " e - ' -;a
!dU{ lun lunl: !lnt0U}l:0f,1111fln UflnTlnn

dgd! (Cumulative Trauma Disorders, CTD)

o:fiot:u16{ Task d"-*ds
Att . .

0 n urBvflJti r3 0{Tn0{fi llJ':tlaJln

!a{uR0

l. Repetitiveness. n'o iturunr:
.i n e ';;Lna au lHlrio'tlDgl0Trnu?t0.1 lul ){:cu!

r2a'tt.tH!91o{nr:yr 1.: run.rtglttlr0udu4a

nl:U0Ufl n]:uUalluu Uycle trme.

Holding time lio number ofcycle per shift.

- ':nlru un ru d1lJ1:ol] ! ln 01nfiltll.trflnit.t
tae 

'lla: s1nnlr2i tolY]lj'vlU!l|fl

2. Awkward postute. 6o rint'l
. - ;;t lrtHu{t 0.:rrtiu11 aln? rruu.llnjl.r 0lnrl

nn (neur"at anatomicsl posture) rio hl

rgrinrJrru.r nt:fi0r:0l1ltn!nrtin{lJtlo.:
i | '4nlrrifi'.ou l '1 nn-o;rrealdrriu owtllio

llJo: r.run,u 0.lt?.llJlJUnnT.!v!n n1t

- i r . i . rrr 01: u1n1: lflaou ll.tlltA:n1t ?il.l0!11'l la

0rnnrrri{lnn0i.l|raJ01nn1 ifi lDlyr fi

UUYIfl

3. Forc.e f,o ut{ iltrotnt:t,rn61

!0.!ndrrlrdofililu{rud! 0100r!lnflio

u0ti 0{aur!n0!uf,0uti1{a3r00iltn3tfiu

n11!?j!u1nhn1:in orio!n'6o1flr:r fn
Z a ;. . a10. At o.DJ D11: 02 nq r O O llJ lr Sltt 0 lln

) a l" s-
lfi: 0.tuDYt ltlnrr:.1 lt:.!ll i,1u]lJfl llJlto?a

d w rr ,r,t ) i
l9?rn'r:rlt: ulIYt utifinu lrx1na rllu 0

{elecrrical activrty):3r4'j1':n1:f1{1utia!
J"

::l.t1',I.:flItHnfl 1llll n': l00t 1{tn!R?llj

dM:fl (maximal voluntary clntraction)

4. Poor physical condition allrtto
: ,A €nl Yll{nlunr fllt aun{]lJ ludnlltlltl{

n1uhji n 1M l o ! lrn s n 1l! dlt 1J t0it o.l

ndrurfi doris firfinrrlerdori'lsnratfiul

9ron1:ulnr0u l6!ln !nrnn l1-lf,n'1231|fln 1l.|

,u"oriaurr: rviorni.:n'r unir daioo'nnn

riofl n n a on nutdundlr,trot'"Ao

5. Direct pressure on nerves ltt'lnn
;A

uurduU:Jdlr rrnq ilnn'l: lryqtlnlu :o

rn?oru'0fi Lirrrrtau rirlirfi arr:Innuu r

iarravrr:rrnEoaru{oio inarf;tllionr:

ulnt 0u

6. vibration nlttYudstiiou lnf

^anlnlflto{u0 qrlntu xt0l1rdnruYltlo1J9l

.!1U

.J
7. TemperEture q fl4! tl.t

qsH{!:0'uv:0rt 1.r

- -i a ' ,8. Uoouou o114rtu In:o'lq{ r.l

xiof;rfiaurr rrir tdofirtarl qrio

ntsulvi;ortJt;fi nnrrrjiuE tna.lu:tr

dat (Methodr of rrgoromics cvrluetlotr)

tlUUilolJolll Questionnaires

nttdltlrfi|funa Attitud. surveys

nr: ?nururio'lrr: tons16 uiodl'l

llJlljllYll.tnlt h-depth. rntormal dlscusslon

nr:J:!1! i n!lt.lri alunril

Group decision m€etings

nltUullnnl:lun{]u Written

recond of activities

nlJ!lJl|nnl ?n t0nltua un.! 11.1

Video recording

';nl:n 1un r u ,:nl: ul un.!111

PhotogIaphic reaording
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fl r, in ru ri dn 1! fi nr: rJ[^ tin'r ru

Physical measurement of workplace

dimensions

n 1 t ia r! lnlra ! iirnoldhnJr 1 o.l
A v . i,-'-fi{(2nn0!lUdoluYllJoUn{]U (Physical

measurement of environmental variables)

n1r 0 oflrllJu 01no{do ruTuqua.! tr.l

dru:vuunol*:tnof (Computer workplace

modelling)

n1tllnaot 6 Ino{dn1'!t!fl 'tr0i

(Simulation and test trials)

nutJJsrfirn:2rdorJoti.N,irul |!
a aq -i , i r .-
ll t lto 10.t U 0 00nnn1?!1u litjlJ?tn1:

ut!u luu,ullioui{uno

l. Data collection

nr:riun'nnrni6Iorlrl

Video taping

2. Task analysis - Abbreviated

Mcthods- Time- Measurements to id€ditiy the

s€quence of task elements.

3- Video transqiption- nlttlJlrfiu

ri rvrr{6.rliuacr: rri rlutsuirirlruluuri

aldrr fi.rrnnirnrrrirrnr:rao'ou ll,trfi n'a

rJnf, d:.rynrrnrfil!ho.rci:uiirci: dolfl ri

{oton iol'o uturioua'u rra:So

4. Data reduction - riluonfilr:otr

aldtJ::nouir.rllultu Task elements fi

tYlrividurirnrfi.il'iufia ni (awtwara

postue) nr:rnfiovlnr.irsrnotirl:rar!r

l(n!tlt'! rapid repetitivc and force

5. Risk factor analysrs rjllon
q - ; ; j Yri0lr rrlinro.riJ0doidoririor{ollunr:

ir!liaou 1111 1n1r l,l lr: ! rtunl llJdld'ln lla;

so flfi ze orir-rfr z rdouilqunrn! 2536

6. Risk categorization - iaurjlru'a

ro.rih i'arfi uufl u::drq.rniorir

7. Ergonomics analysis- filr:otrol

fi rfi rrra:'rdronr:rn6ollx':fi ocriol#rfia

dun:ruld (induce the hazardous morronT

A4n1:0oflllUljtnJ0{!0qun:u (tool design),

a1:o0nIUUfl a{tu (Producl design), nuaon

uUUdolufiri1'rlu (workstation desigr) lio
rrnl-nnr:rir.trurol{rit (rechnique of the

individual worker).

a-nuor!.!llJfi i6'i lrih rri ;larn

rfi orq'rrionr: ura16r n'odo.rinr: ldu:,rnio

oo l:.t!rn rir"irryrnun:6glaldrrrr,trilrir

1ll.l l?O?J].lll]fl (lugh poslue demands) l9U!
3tl

!?{t?atfin1ll.tluatlJlln!u00n:{ na0nnu

r|lnnrt Jt"!r iorJr|!tnl i t{rro{nu.nu

iru ru au lu nr: :J6'ri6{ru1fi rrr,1s d!
ri rrl:ca{ito{nr: :Jlivorriri!

:. e.rr, -aouu i0 lll0 lHi|llt!ll/ud ]lt1: o

l. rond:utsrir{nrolcdrcnrv
i.i'toto{ frfinr1rJlfro{ion'r:ln-e CTD 1{

(Idendry the specific body pan at risk for

developing CTD point)

2. uondnlucxio q hnr:oirol

f,t1uu:rxiadun: ro ld (identi8, rhe 
"arure

of the hazard)

3. !OndltH?n]{ ergonomics

fir 1u u: *rio o'un: r u ld (;aentirv

ergonomics causes ofthe hazards)

t , iAt , ^!1n!0{ntxnTJr4nD{d{tnn nl:011

lu n r: rJ: l riu n r: :J6'rin'{ ru or n n'n u or c.! ru
.i y q :. -. ,!

ua3fl. t]nn o! lu?Yn1 1n 1a {Y|10quuto'l

ovri r1#n: rrdrlqnrvi oI r6'0firfi orio.r
i - t rtnxfllt tn: !u]el0!l4t anurn:luTrnntru lc

10.t

the



J r', f, . a,
flu::uunA-uJtuottnSn:!nfl ln t{0301nju

dolrJiuul6 uu firi hirxur:audrrioa: rJ

j n - ry ,.l
rl10f r1: u0':nI l'Itntl]ul

nt:00nrruuJ;!.rRrr,rrriorrufi i ::inG

Rltr{ (Ergonomical l)c$igns for lmproving

work Emciency)

n.r:i r{.r1lod rni d:cfi rninrnrrn;i
Jc,.i.-nr]u aoonun0HUlugr:luuu lllu d.ld lfltu

At , 'Yl9to{n1u{nI :0lJ"lfl un11un0.:nlJHn10.:

.t]u (Task demands) t.: :3fl0 6tu 2 d I]
n?un!fr0

Lfl .tfl l}-lUn tUrry {U0 U n l1!
(Operatronal demand) U!n0 n)tulUn.: lu

ludrunrl:niounrirrnrlrracinh
2.d {n tl-lun ludnl?:,r'lu

(Situationaldemands) ril6o ln:.rair.t

10.1 J 31JlJ.: lU (Structural Organiation)rtA g

f; lrtln dol (Environmen0

naltno ln:{d:1.:u0,lttuu.:'11.1 03

ri uT ri o r ri'r I n:.r ai rrrornr: dn:; u:.r

(srrucrure) uasnr:irtrfunr:rorrrirorrl'
(Procedure) nltd'{6.:Hnnegr (Production)

rraJfln lufrJ:Jna!'!lu (Work sralron) d?u
i e i . aa
d 'rtl1n n 0uuun:R111{n{o.tflll:iflo nlu

ia' .r, - a - J q
u o fl11 t u u I uo llJ !: t !Y'ln rl oln 91 u lu

dnlufi A 6.:1! (Physical environmcnrs)

'{ t ;d_ _tB0nlt n'tJ 0r ldn t$ d.tulaaoljlllJ0llt a

ri'rxlaluanrui:J::nou.r11r r!6!uquudn

^ad1rut x0{ry | u9r.:1uflu4: lrJr]u0u tnu)

dot (Psycho-social cnvironmcnt)
q ;d' ;;
ll.rYtu nJfl a1'tfl {a{filJtJn0! ln0')

rlo.rln on:.:sio 1n:.r air.r1rl: c uun#r!ria
, ' ..;n':;frnrrn;14n0 lJa{u

5l uYr 26 AtUn Z lO0rr'lqunrRlJ 25J6

lu.u{n?{ 0tn o!no{i'rlJ.r Body

mec}ranics, Skilled work, Handling, Man-

machine systems, Mental actrvity, Fatigue,

A ,f, ,
Stress (Physical and mental) d'!l'nn 1ll0g9lo.l

Ylrnl:0u:lJ lHntru: 2tn'1:uDUnTQnn0.!

ltnnunun{1!noul:lJ.t1u nnaaoufl ltt nl
- a a-, -JlJ: fl! 1lln3n1: U: n t: t fltrlr!0lJut!11ltnat!
I a)

lurs.r ln:{dj r{r,o.r.rolut tJf, 6

.llu (work stat,on) ritu'ln': r,u rnl|43:!t]3

rr{ (Dimension) rracq nt oiln tis {riu trr.l

(Accessory tools) naon wn-nr: utn'.! f; {uin
eaa
a0!n1u!DnTU?Jnn0nrr a!ar11l le D1Y|

Jaltu quxQ! nltdudsllrou rrd.r rf,B.!

nluriJufluaJCr rlunroor ar:::rrtidrfll
- i, -viu nr: !nR.:rJo{do1u1lu:;fl o!n0n1:.t1u

rla!n?1!touaouludruarurJnoarioriJ!
; .ir .d'!tlJflTn0tn]t!ufl1t uaJ!n'ltn:10410!

.!Ac,
: sUUOU r.rriOlliS'rrill-l: gug gtaon 0unlttliu

rrJi urr[nrur1 rrr-rulrrifi a;arnnrior6'r

rla3n1!]iu doru!fl r: oiljorfi .:rrrndorfi u

6 ourrrJa.r

- ! :. i ' .n.t!u qnalntT1|1.t1!lnu1!0.tnl
vtr
n1u Ergonorrucs ll 03n0{I ll lUt ?UnUtlJU

fil:leottrornrargrrru{ivri donr:u r

o':nn11!?uf, a3rrr, u'tul:?lJnrflfl !1 L1[u2
tta- a dyr1.rlJ0.rnu llag|ln t!u 0 0ulflu{ :0 utulllYl

-J. , !" e
rnnlu lunt: u:3n0 n0nttljgr'l.tdllt.t tullltl

vioaoufirirrl J::norriunruiruio
ta! nrr drixdUuodrr ri.r o'l rrnvriror ruri.r

, ;; e a,
nrnin rralronvufrrfia:io'r rn-oh?nr:

) :. q 2
n Iu l.r t run luull0ru1|li3llJu1lu01Jt uuln
.rJo. .i.
u.tlu lud.lnx oulJunnoru0{ luntt nn

Uru rirnurrnvrn: u3 fi ororrJ: :rvrac16ld
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dtit Ergonomics d ororr arrac

Eondllir orrufla:a:rl6a1unr: iu
dnr fi{u2f,dD! riordnairr\iiailu

aran f torn r: n nrd r:6 lnr: oonrrur-,

rniorn'ouioqrjn:oi rrHufrianrraorud

rhrrurrall rruln:rairr :!u 1unt:
!t

U0!n { 1!Yl'|0{an: r4t 0HU 11,,t lU l9Uunl )

in q rJ:: r.r ri6o

- l uuu,rlu firyrrsalrildnuu:

In:raixrrlnrorraifl ?r!fr M:01rla9i ng

r{inn
,a6:r.. r

- ?tnlt !0u01 ,t,1 I n.!'ru eulfrut|ng

ialrala:n adolir

- nrrlr.rllu fis:cuufinr: rioHn
irv, - -.!lull lilJ::(ntn1 llFJll:!fl'ltHa

laflsrtdr{a{
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Human factors definitions revisited.
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nr :fl ur{anrlr{fi nr:luXrutu

Community-Based Rehabilitation

flun?::or qluufio *

rnrir
a , a'A vl!11.tullua1 Hlll'tu0tnfi u2ut tu

1q { o{ n n 1: r rt.t 't't u u't u lut fl o'lftfrl:finu1

inoraranfrrasin tr:!( {d rsnr

lrn' unco.rdnr:otlrriulan ld u cdu
.{,a ai - i,

rfi o inurnriorfi orn-unr:fl ur{anrn{

n'nr:luprrrr lCommunity-Based

Rehabiliration, cen) tfl'otranr 6a!r7o!a
, !; - erllsdlnltollnu?nu cBR rfl0nna nu 2

tiu uu rnrr i ru 6u1u n-r: ei.:rai! In: {nr:

cBR |loanonlur nol lnnnll!:2!!o
llnr:duu'uIn:rnr: csn

-' i.i
!6U:3d'tfrloir0ndltu rlt0llnE

binrrln::rirlrri{rirnuaufurro uac
eee

lr llr u 1 tn: I nltrn 01nu2fl qutv fl'tfllJ0 r

cgn na;iifiocdrrfiunr:orluHl ldi
| 4 &an'lr: r! u: r In r,u o.t fl ? 1Lr u tB lt 1o.r

'ln:rnr: csn lld:o ni{'irronar: qrl-!d

n!n:5q ttl0{fint:!lla!lonf fln"t:011

nauuririunir cen riou!rfl'nfifl6'10

riurilofilciu cBR niurll

{'n tfl2t1t.t anl n u fl fl0rtntnuftfl1:[tll1]u

ln1121',lUtA0lnU{ l}nJ

qi
u lultlutn02n1tfl nl: tras:;eu

:caru cBn u7r1u 1n: r n r: r:r al u r p: lu
;aroula]n&oorrut ornnrrouublan

J:r: ourdrsrirraiu!?i nrrr:irirf adu
J.

!1nljU llr::?11.$l fi ntn t t't1.t n t:uflllu

nr'rnr:f,nur n r '! ui n r: dt n ! ll a! ut.r.r'r u
i,

rua; : rwi r rrl n n rn: drun t:fi urj an ru{
a A t^yn1:ua3o,tftfl 5lJo.:ri: 0Ifl orlvn.t:9t1idl

) 0t 0 ll J: ar{o

inqil:;ardfidrriiglor cBR 60
t .io <

n r: d{ld: rJ tlrRlr n1: lu: t,t 0lu filultu {n
t.ta ! y

oq |1|tgl!ft21udllJ1:011.ln]un tt tta3n 9l

ldirnr:linr:rirl uavIonrauirrfi un

rirourJncr rrar'ki:-r n r: oou:-u orndr nl
, r ,:call.lllJtut0rrtt ?nqu:3fi lf['nalu lYrtll?

6nto.rnr:fl u{ anrrfi nh'rni16uri:'ru

rorlonrauasnr: fi riru i r l1u d'r n l ri rrir

rfiulri'ul{d:u luuu:'ion{r1 cen 6o
;s

llu ?1r 1l: ?11u0011t ?lJrD tnt: u0tnun?t1J

--l
n l: llag nll ll U t d r'l l lllu l t? lu n l: fl1

j o v< -tr: ElJ{nnlu fl')5r00llrLinllnr:lflrlr

rSollul: rGtiurirhj'ld uavnr:t?lonra

rurirlr'in r:1ltnr: r.l:l nouoriu
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tun tuc mr u0.tr.lu:3nourttlor
uluurunr.:drnrcBn ri.rrailfinilrpru
ruuri{fi nr: lunr:fi rydlfiuiino{luql
rllro{rir1 iifirt'rir:ilnrruqrrirqlnrn6
lrd: nr:0qonun ruosaru:odrlfio

n::urirunr:finur drnu iorut::l ntau.t

rR:ugfir uo;nrru'orodxrdlfi cBR

do.r n r : 1#ig rirairu n lru :'rLR'n rou uo;

urirurioofi qnto.rrioriu 1lr!Itruru:ca'rl

. nr"xurn:fi6rriulrJri.rprlu ru'orflugru

J:snra csn rilriluur,rror frffinrrfiz . e-n!tooeto{rn t:rln :lmrun:rlndrlorq
huluuru:ra'lo-r iauacdrt'no csn oc

ldfl n r: rilaiu Inu:-l nr: rileio{fi nr:unr

lnonr:tironosnrrlf hiudpwfi r;n-l

Tr!1r lfulrorornr:iciruir!cilfirtlrl

nru}inrrnrrquro{I!!!lo.r dlilrdr
torln:.:nr: can,ralrflr{{uu;rnuufi

ri r u'o u r7r r rir r iirirf on rfi 6 rrfl lto.r
rirn.q liilrir{fi n r : u a yn r or R rnr o.r rr r

lnoriouhd.rneirr i6nr:rnrurnrn
drr:"unr:nhur cen r r ! d.r n 1: air.r rlnc

rfluulorranrolulunfi rirrfi uuluururiwrilail cgn n-r:n:;ft

CBR

rJfr lGn r : drrJ an lr riu :'l n r n rr r

cBR inrtlrlursalrirn:-lJrlryrn
qnaru n:: rHra:firird,rrinru r firJfruGii

xarn oluto.r cBR eru r: nrirlrllfl u

aorvfilnfild odr.rl:finru iiilfrridloo
a:r6un1o.: cBn rra:n:'torntl:riolrnn
sir.r riu u1u urias rl: ; rvr n

!Lrirturirurrfionrrflu{anlr bilonra
un: nr: i riru irllulltutordf,nr: firrir

n10!n HDu

a"* d.tru-un1:IaoRlturrururu

i r r fi v t o r {u^ n r : ro.r t ot R r ou fr :'.1

uasl!!utoltr uo:ro.:uinr:Cruqrnrn

nrrfinur arin uo;drRrdrrrr:inr

2f u0unn]fxo.t CBR

cBR n::ld:-lnr:uar:-l.irrfiu

In:.:nr:ro.rrrru lnufi o.rrin:rilr:riru
fo{6uriuq-ru1ru nr:60rfl uorriri:snor
lorulorrodrlfirnr nr:f,nur uasdrn.lt

lur1n:;olu usilourq rcodt,lO{ lu:cd!

run: afu ar1 u t o r 1! lrr fi n c:-uR'nroun 1:

fl urjanrn aurinrrorqruiiinr rrr'nr: nr:
raiu n r ru ril n r 1#fru: cu:Jn r: cireio 1J;!
ui n r : n r : fl I rJ an rr du :"lqr n rn

f,nur uovorirr fi::nirriolfiu t'rrin ttac

::nra rra: n t: altr::ttr n1r nn nr:rtac

n r::l:; ur'u I n: r n r: nr:iri'ruirlror

{fi n r:1u fi o n:: r eir.rl ru rir fri u or ri

u:3 n 0u n tlliu
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flrrdllru'lu!1ursdu :crnnr'o
ru!f,lirJ cBR 010 0 n fl: snun'rfiu 0n

::rnn niu rrnii.urucrirlo.t world

Programme of Action Conccrning Disabled
;-

Persons ririoulfl urir.trtar::urrri.t{n'nr:

ua!fr r:!1y16 d.romfiu:lnndtrntolu

u:!rltfln1n0lRnrl0{R n1:l1tDtlnn2uru
. ;. d , a tu0.10'tflflrlrnl{1ufl tdnl tl}lnltxr0,t

aord-u rdoinrrindlulorrt, cBR rlnr-x

i:;rnaudr finrri nr: tru r"l Inunr: io
-.:.

n 1n u R 21ri d'l fr tI l!nt:0aatu luU lt lta3

In:lnr:nrulurlnorrin:ua:fi:ldu6u 1

{n:3o'u

nr:,i'nnnnrr! cBR 1!Ir,r!ol$rno
.: e ia IrrRA{nr:{uunron1uru fr lilu'ldlCrr1n

)atA
fl qnflonlnRtcn:?.t frotn::rinrr 01fl nt'11

iufinlor'ln:lnr: rnrnrrJinuurio
!,t-'t
lUnU0U{lrrunlnrrofl 1!tulral Trltur0r
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