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Pseudohyperkalaemia : causes and laboratory result validation

Limthong Promdee .

Abstract

Pseudohyperkalaemia refers to an elevation of potassium level in the specimen (in vitro), but a potassium
level in the body (in vivo) is normal. This elevation is found without any clinical manifestation. Pseudohyper-
kalaemia is a common problem found in clinical laboratory due to the inconsistency of serum potassium with
the clinical picture. The focuses of this review are to summarize causes of pseudohyperkalaemia and to propose
a guideline for validation of abnormal potassium result. A high level of awareness is required to manage the

risk of misinterpretation and improper patient management.

Keywords : Potassium, Pseudohyperkalaemia, Causes, Result validaion

Department of Clinical Chemistry
Division of Medical Technology, Faculty of Associated Medical Sciences
Khon Kaen University

Corresponding author: (e-mail: Ipromdee(@yahoo.com)
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Physical therapy management in stroke patients shoulder pain

Noppol Pramodhyakul * .

Abstract

Shoulder pain is a common problem in hemiplegic patients, which is normally caused by muscle weak-
ness, abnormal muscle tone, shoulder subluxation or inappropriate shoulder exercises and positioning. Shoulder
pain affects patient’s ability to perform daily activities, increases length of stay in the hospital and results in
depression. Thus, physical therapists should be aware of this problem when he/she is taking care of stroke
patients. Nowadays, there are several methods to alleviate this problem including shoulder exercises, positioning
and electrical stimulation. Each of these treatment procedures has different benefits and limitations. Physical

therapists must choose the most appropriate treatment in order to gain optimal outcome.

Keywords: Shoulder pain, Cerebrovascular accident (CVA), Physical therapy

Department of Physical Therapy, Faculty of Allied Health Sciences, Thammasat University
* Corresponding author: (e-mail: nop2524 @hotmail.com)

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010 219



Ui

e mahadelrd (shoulder pain) lugihelsaraon
\Geaanesiifinmzenmaasednifuilgmitnuldesly
msinpmamammnia dssinaiosas 48-84 veay
thelsanaenidenauesinun” Tasamaivhliaa
omsthadelnd Useneuds mageuusvesnduile
mshifamaiadeulmeesdelnd mainFwvesnduunile
ANNANNRYOITEULTUANNEEN AT uag
mavammvesuwuilslvnzanvesinmenmihiia i
Nenungiheilomamenneimsiadelnalssinm
Sovaz 80 fihodnlngjinezsuiionmathalndedly
FW 2-3 IRouusAnduAalsavaonidendnes” Gamble
nazaazlul) a.d. 2002 ldgmhns@nndnyaizmsiie
amsthadelvaludihelsavasaidenauosdnuim 154
au wuhesas 28 vesdihelsavasaidonduedisu
omisthadelnddandsin 2 dUaniusn naziesas 87
voufthelsaviaeaidendnesiiennmathadelnalugag
6 iweuusn wdmaAalia® fii emahadelnd

ansanulandudihelsavasaideaanelussey
YWY (acute phase) 1aLIT8LI3859 (chronic phase)®
o1mshalvatidinansgnudefiheraisedi
1wy MldRszeznalumsineginwdinlsmneina
NIy inamsadeulmvensn Hanuansalums
mavTasszniumenuiesanaatioanndieneiey
I d‘ ) 1 d' 4 ! a A =2 v a'
nanideaiseliiadenlmdelvd 1AaineEai &
g matldanansznudemsnuyanuasaluns
A Vl PRl I 2 (2, 4-6)
indeulmvesdthelsavaeaidendned

ansazMYINMAManIveeds lvia

MANITUIAABUZNINAEIN1AMENTVO
Foludazmun dolndifudedeiifianuiudon 1iamnn
M3lszneunuvedese 7 1o¢e Ao glenohumeral joint,
scapulothoracic joint, acromioclavicular joint, sterno-
clavicular joint, suprahumeral joint, costosternal joint
uag costovertebral joint &1 3 1 Tneyndasioaziin
wasulmiiduiuiiu e lidolvdannsamaonlmld
ot nNszansmn”

v

70#DYD9 shoulder arm complex

1 = Glenohumeral
2 = Suprahumeral
3 = Acromioclavicular
4 = Scapulocostal

v

ANnNNQ; 2542: 108)

5 = Sternoclavicular
6 - Costosternal
7 = Costovertebral

51N 1 dnwaizdedefsznouiudelva (Man: mum lednd. Imenmansmaiadoulm. 19 ed.nqamw: dnindinsd

290 M3ssnaiansunnduaznennine e U1 22 alluf 3 « AugBU-FUINAY 2553



1
1 A

v =) o o =) d’ c:'
Jodenianudaguazimsadoulninniga
voedelva Ao glenohumeral joint FUANNNNIAD
AUTENINGNNIVINTZANEUNIY (head of humerus)
uagdmihmamuinavednszgnaiin (glenoid fossa
) o v AA o &
of scapular) Tﬂamummz@ﬂmumuwuaﬂymmﬂugﬂ
gnueavziivng mginhuveanszgnaztinfian Anu
Nuadelralevuegiulanaiunedsous lasmwmnzngu
aailenvivrhnliausiuasiudelwaisendi rotator
cuff muscles HsznoUdIBna1NILe supraspinatus,
infraspinatus, subscapularis 4@ teres minor *
J A o I 14 1
Tuussanszgneng nlszneuimiudelvd
nszqadziin (scapular) 1unszgnBudidgdens
ndeulmvesdolna lnsnszgnazinegdesiadonln
Uszganlaumsiadeunvenszgnduuvy (humerus)
AQ! = 1 o/ 4
#3380 scapulohumeral thythm lasnsggnasiinvzsios
=} ﬁ' d' ﬁ' L% Y 1 L% v 1 £4
imstedeunmelulddminnszgndunsuegmelumh
nszgnaziinlusandumsiadoulmvenszgnduuyu
fanszgnaztinudiy 2 de 1 mnliansandenlmld
mMadamnelnd Avzdanademsiadeulnvesdelvauay
A vI v A T oslwa dVlW(&lo)
Nnadolannadnegseus Miinamanaiuld
NABULNNMYINAMdasnazguus
indeulimvesdelua awiuldnmshauvesnduiile
soudelvaldiudridgaenisiianuduasuaznis
doulmvedolva ualszantamlunmsmauves
¥ .&' V0 =) o
adwiileludihelsarasaifendneszana nazinhl
1 l:' l:' a 4 \ v 1 a
ganuideanzinineimsthadelvalddheniaulad
Tasfihelsanaenidondnodrziinanuialnfives
szupdszamaiunan MviAaanuAadndvesanu
flamvesndmile sufaduldly 2 dnbae A Anw
=S o % ,&' U = . . )
avaInaNilanuueaulInilen (hypotonicity 113
flaccidity) FainiAalugiausnvesmsiinlsavasnidon
dued wag anudsimvesndmitennaAulimlindm
24’ =} < o .. A a k1 ] A vy A A
1eHMIINII (spasticity) MAavUluFINATI8EUN
.&' o/ Y =K o v rg d‘a Qg-ll
M3 lagdnvaizanuimiimvesnaniieNinlnang

o ] ! A'A Vl 4 \1 ' (10)
SONUVVITTINANDNITLA DU IIVDIUD LYia

duvavaanisihadelva lugihadunaasesn
ANNRuAvoteldvesilelsanasaiden
dNDTANAN %\1 lﬂuwﬂQWﬂﬂ'J']Nanlj’J HaZMIMNUYDN

adwiiolungy rotator cuff uag ndm1ile bicep brachii
Tudimves long head Nanasld M liansaldanu
Jumiudelrald nszgnduneuiinnliniazindoussn
nnhsulufidmeasan (inferior subluxation) " ¥ad
MadaimaveIneunAn 151 lidnsngausnteeaus
Tuvaztlauuifswidauusaidy Iunemsaeuurisoms
YA v =1'QJ % LAl Ad'd d’ 14 Al
léfiedouninuiveafiheluvazniimsindeondiodie
wmiinansdelvdindeungarieiinnsnszmnee
ndautlenogseny delranazihligermshalvald
mMsnanuasivesndmileseudelvdanas azdinag
' d' c:'d A 4 1 Y
samstadeulmluvazninissensenndelna §ihe
Tsariasnldondnssninizanufsivssndinitiom
wlhiannsanszdunagnyuinnszgnduusniiioanns
amfloadundanilongu rotator cuff l¥iAnn1g
impingement syndrome Wazionm3dnIaUYeIBUARIN
dal o Y a 14 U 4 1 a dy Y YV 1
e MiiAnomsthadeluald udaziiaduldiosni
A A o 1% 4941 A o 1
Arheniinmzasiniwesndmtionazannmsngieli
dnsandeulmssndusuld azmiinamsfiadaves
dolva ihligenmahadelvaldiguiu 0
lunsainfianufsdivesndailoninnauaulyl
AmliAaeimstaaluald 1ae Shahani uazaaglu
7 A..1981 wuhanuguusvesomsialuaiany
AUSAUIZAVANNTUITNTOIMINALNTIVBINNNITD
12 ypnanil MsANE1YEY Van Ouwellaner wazamy
Tui) a.6. 1986 Mamsdnludihelsanasnidondues
nu 219 au nuhidihefesas 85 Imsinseves
v 2!’ c; 5 ud = 4 Vl |(13)
namleNTuLaziomthausnadelva
nguARINIleNIANN1T1N396IY095819A HYY
iniflunguadiiemmhivenagmnvudamly
(internal rotation) lagiawiznduile subscapularis
ngaimgdunnIzgnasinuaziyaimelaten lesser
tuberosity vodnsEndUNIY MKIhyudeluaidn
dulu nagadmiile pectoralis major NHYAIMAUIN
nszgamnenllimendiumnveanszgadunu ivihn
yuuagnyudelnditndwly (adduction and internal
rotation)™ ™ ynandutienadeatiaiAnmingaazin i
Tignansavyuminszgnduueueennaduuen (external
rotation) WievIAL dmlAaved acromion arch YDINILYN
daztnluvaizeniionndelva miviAamsnaiboany

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010 291



<] ¥ X A ] o ¥ A [ Vv (14)
undmilenasarumldmiAiamsoniauladie ™ an
a o l:' T 1 YV = l:'d
MAden i Nfihelsanasaidondneaniinig
Niamsadoulmvesmsnyuie Indeonduuenazil

VU o U 1] d' a2 91\1 '(16)
anuduiusAvemsthanusnadelva
ueANALMIINTIeINA LD latissimus dorsi,
levator scapulae 1ta rhomboid 3daNaRDMI ndeulm
Yoenszgnaziin ieiAamIIniewesnd o maiivhIw
ﬂizqﬂazﬁ’mnﬁﬂué’ﬂymz depression lag downward
. (11)06191 o ”vvl' A \1 sly-uua
rotation” M Ivinszgnaziin amnsadeulmividuiug
Aunszandunsnluvazsersenadolra Mmivnduiiie
sous e lnaenngndanamullauiemanaduld dui
wimldnanuRandvesmsmugumahaugesnamiie
wazanuAaUnfvesanufsivesndmiiioludmseedusu
Wuihieniiadgmhhlgemsthaisnadelnald®
anvgveamsihade valugihelsanasaidon
d' P 1 4! =) I~ )
anesnansanuladned il AemsnaluEems
oniauvedlanainiedlassoudelvd sulsznoudie
I~} 1% X A 1% X U v
punduievIan NI luNgH rotator cuff nagndx
1i1® bicep brachii 53uMe 1DufnsoVIDlNa (capsule)
FamanaiuvedlasanunaiiianuduiusAums
halndvesdihelsavasnidonduss 171
Dromerick nagamz 1l a.d. 2008 eUN
helsavaeaidonanesniionmathaluainiaviau
210 biceps tendinitis @34 long head Uag supraspinatus
tendinitis"” Tagaungiiliidiansuiaiduansa
25118 lANNaNEZMIINNMYBInamIile long head
of bicep ﬁﬁi;mm:’,ﬁuﬁﬁ%wm supraglenoid tubercle
o 2 o v A A A o A A=x Y
veInszgnazindminnfSeiaiouduiFoniaesa
1 Y v ﬂ' d’ v 1 4! v
lilinnszgndunvuadeunasmediuan sludihe
Tsaviaeaidendueinnuiidunduiloiliiamsviden
1H09INMIBIULTILAZANNAIIVBINA M IDNANUNR
A A & A 1 v 1 o v v
Wellusndaraousanszmnaods lanazmiioundu

¥
=

iethiAamanaiduldhe
dmfumanaiduveadundmiile supraspinatus
fuRanamsimnszgnduuibivueenmediuuen
yazonuay iFISuvesndunile supraspinatus
asarudldsweanszgnasiniiamnaieafiuimln
Ramssniauld uennniiudHmsiiamsiafiariens
Snauvonduriuiosoudelnatifuaimanilaveans

222

thalva msdnuves Lo nazanzlul) a.d. 2003 wu
71 adhesive capsulitis BainiAanM NN
A ¥ 1 g [ Y a =2 A
m3tadeulmvesdenaiunannunliiniamstada
vaslaseaiseus Yo wazrmsaiduvedlanaieseu
v =S & A [ AT A
ol Milummentiinulddesludihelsavasniden
aues uazminanannamsiadeulmvesdelraly
myeuazmIndolng
A ' ¥ v < A A o ¥ a
nnnnanndnduezmuldh amgimidine
omsthatelvaludihelsarasaifendneuinifiaan
nsanazANNIIMveIndmIleseude nanand Ml
AnuiuAILazMsiadeulmveInzgnineIteiude
Tvd 19 nszgaduuvy nagnIzgnaziin naaNNRaNG
d‘ 5] d' % ' 4 R
iedmsadoulmuazmsiavmavedelranlimmzan
! ! X A A 1 v 1 0 Y a ] 14
sdanadeiiiolgenegious dalvamiiamsmnaiuld

(74 %4 j74 \
assnenazilesnuaiizihadelvalunig
o U

MaMnLILA
1. asdamsedsulmvesialva

unmemuintamsiianudagiuilgmil lae
4 d‘ o/ | 4 =) é’ A
niunnstlesdulildennsialudifadunieananu
pusswasomathalnawhinezfiald Taaldismsiuy

a' d' 1 d' U 2 = d'
m3adeulmndienga nandemsiamsadenlnves
Folna® ' ¥ Tagtdnmeonmiiailludinld (passive
A v E A = d‘ 4
movement) WiomInszduldiheimsiadoulnidie
AULEY NAMIARENRUINNUTIMINAIRUYesde va
annsatleaduld lasmsiamuazmanganvugihelsa
vasaldondaneIog NNy
== d' £ 1 4 d'
mInamItedoulnivesdolranisiiunnsg
A v g LY U A =

indeulmuesnszgnazinidududuusn neunlaziins
sndunvuvesdtheluiianiaeeg weliliiAiamsna

10.20. 20¢%q Ay MW iia 1%

Ruselaseadnseus dold
a v 4 d vy 4w s a  d

Novwridszaesnuanvesrihe saulisandvilsden
Tunisnanszgnazin (Ui 2 n) nnuldiedaniy
nszgnaziiniadeunszgazinluiianaeeg Uszneu
v A X » P a
fMeladoudu - a3 uaz 11 - sen (U 2 v) lned
TaquszasaIiioano1n3InTanienaseveenaniile
30U 9 nszgnaziin wagmldnszgnazinanunsaiadoun
TunwSennunszgnduuvuldain murann1sves scapu-

lohumeral rhythm

’Jﬁ'iﬁﬂ’iLY]ﬂﬁﬂﬂﬂiLLWY]iTLLaxﬂ’WElﬂ’\Wﬂ’\‘]j@ e U1 22 alUfl 3 o NUENBU-FUINAN 2553



v
sUn 2 hisudulumsiedeunszgaasiin (n) dnvazmsiadeulmnszgnazin (v)

X < 1% X A 1% X .
NN AITANDINMIINIVRINAWMIUD sub-  Tuvauzenusu lagmsdandmiile subscapularis 6111350
scapularis uag pectoralis major MeITMsdanamiile  Mid lumueunae laemsiulvidelranie 90 asmuaz
4‘ %) Yo o/ Y v 4 L2 14'
e A e msmunnIzgadunrueenmeiulen  dedoren G JUM 3

I3 2 ¥ &y . 1 ! v
U 3 mstandsiile subscapularis Tuvhvsulvdesndunen

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010 293



daundmuiile pectoralis major G1INATALA lag

1
A Y

mluhidihaueunne udrinmemmiiialdiedna
Ad! o/ d‘d Y Yy A -Qy =) S !
widunieveriheliidelionaziniombsaoen dm
a4 dudo
DANDNURUNUINUYDABDNN condyle of humerus 310
iyl lvavyueenmasuuenlaglvidedenmden

900 64 311 4 n Anmemnihiaainsaldmadia quick

stretch Tumsnszgumahanesnduilempiludenn
maghuen ilendwiile pectoralis major Guaaedn
ansafinanudvihlae msmedelvdvesdihesan
Seluvasmudelndesnmeduuen Tasisunn 30°
60° 90° 120° nag 150° audLI® > & gl 4 v

f

3 4 msdandniile pectoralis major lurhviyudenaesnmesiuuenuauuuua (n) mainanuiuily

Mstanduiiie pectoralis major Insminwdelrasuiumsryudelramedimnen (v)

dy ad ' Al

wannil Imslumstissnuvudihelsanasn

2 d’ Y UG A A o o
idenaneuienszduliinmaadoulmvsemssanmas
2 A o w YRy v DRI ¥V 1 [J v
menudeday madinduueudiheldlia ereml
ieMIBanIaMINIzmnTe lra S siun b
INsAMUANMSHIRUYBININTZgAUNYUAIzN AR
mMsuaRuYestelnatu misuduvesnvuluvazinms
snuvudihe asdanvudihoegluiinas (mid posi-
tion) dmmnudelndaialiueudihevmoanna
f1uuen (external rotation) iioaamInaibaadundny
WenuSnaelva @ Tyson uazamzlull a.d. 2002
ldnFsumaismsdvuvnveadihelumssenmaaiie
d’ ¥ 1 ad A o d’ a ¥ v
indoulmdealva 235 e madunganinaduuslng
Avsnuindunin Tasvyulvidelndaesnnaduuen

1 o/ C!' a Y A Ci o/

IUAUMINGINVINYoUD (§UN 5 1) wazmsaungy
d'91 IS =) 1 =S 1 d' d'Ql
nfediaiissednufelasliimmes (U 5 v) nie

224

Trawui gihenldsumsiadiemmganusnaduuyy
ISR 4' k4 1 1 o 4'91 =) =)
irmsmasulimvesdelnamnanimsiuiidelonasi
omsthausnadelvatieani @
dy o o 4 1 Aad Ci 124
wanNll Mseenmasmede ladadilsnmsnls
meglutlagiiuAemsldsen (overhead pulley) 9e¢1als
Amu Kumar wazanzlidl a.6. 1990 wuinmssesnmad
mevesdelramemslsien semiiiAnenmstialva
Tadrenimseenmasde lvamemsiadeulmlasiin
o o 2 YR [ (24) = 4
meamnihansefihiemies ® mnzmsindiesen
Hunszgnaziinazliiadennmuiamezmsiadenlnves
nszgndunvy uennll fiheunnesinmmsiadoulm
agunAm milifausnsznndeiiieldesous dolva
IINNIINTZgndunINliansaryueannIdIuLen
mlfidamsnaifioadunduiiie aAamsnaiduves
Jolvala

3FTNARANITUANTLRZNNEAININTA @ TN 22 2TUN 3 AW U-TUINAY 2553



d' o/ Y d‘ o o o/ X AQI Y A o/ d‘ﬁl =) =) T
E‘IJ‘VI 5 Llﬁ(ﬂ\iﬂﬁfﬂﬂll"’l]uQ‘ﬂ’JﬂL‘W@@@ﬂﬂ?ﬁ\iﬂ"lﬂslu 2 an¥y MIUNAUUIULALIDND (N) NITIVNVDNDINENDYN

10e0 () (ﬁm Tyson S, Chissim C. The immediate effect of handling technique on range of movement
in the hemiplegic shoulder. Clin Rehabil. 2002; 16: 137-40.)

1
a o o ] (% o

fachdgngadmiumseenmaimedelna Ao

@

1]
Vv v =) 2

msnszgulddiheimsiadeulmdisauiesadiaam
ane enszduliiamateniuazaamaiindedia
2 U A d'Q/ £ d d‘

Anannsadananssnideddsenduvulumsadenlm
ununmssenmaimenazde 13U MInduiudaves
Tughuvasngg mssauvulufiame Wudu souma
mydudiuliaseuaiilidmlumsiasniu Taeiin
mamwhiavzdedlianuiuasdouunhdmiumsia

pgNTAIIY #

2. MIVANIMN
mavarmailudmddglumsaanistiaves
folvd madiheegluhmaiiin iu ueunzuasivde
Trddninidonuse wiemailneydesliuouiiegeuns
Woed A azdinaliusaliinarnvedlanaalivves
nazgnduumadeusannnithiuresnszgnaziinldhe
Tumsianueunneasinlinszgnasinedludnvas
scapular protraction dolnavyueanmIduLDn Faden
wBeauasnng Yeileuasiilemsmbeasen ¥ nn
m3AnEves Ada uazanglull a.a 2005 1HeITUMI
favifioaamanaiuvestelnadludihenui mada

1 LAl

mfiheluihue e INAuMINaNIN 90 8361 ¥y
Yolrananmasuuen seasudeliediudiusn Wissey
nan 30 iidedu uaz 2 A%t xrvaamsiAamIa
f“?uéumﬂﬁmLﬁasawﬁavlwdﬁLﬂummmmmsmm%u
folvalufihesumnanisdald® shusunzuaaihim
woniihilhioniliidmwihlfiiemanaduvesdelng
iieann luhueuazuanhmingisiusznaadilig
Suivounzuas mliAausenaselasiaanaziiioite
seude mamliiamsunauld lngsanmaiadianu
Hursiuszoznalumsueu @ udedalsimuiite
HosAumIzuNanany (pressure sore) HANININLNIA
Fommeuiadelnalimessninmaduing el
shwiindhvesdihenarudelndlasasuaslinmzung
Wte lamuseuusaudiunannumnzazhliiinenms
thadelndld dwlihindemsbudesiimmwesuo
fusounnlaslimewiomslfiatestonys ifioan

A ¥ 1 ¥ ' (9, 26)
a9 maau‘uawavlwaaamq MUAN

3. mslfnsesdionganaznmisnuimy
MslfiaTeaBrongaundegaunssluvasn
Tameeglummnsanduusslinarvedanuazluvo

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010 295



A o A a g ad & A
wdeuderiiemaduiuismaninihanls ez
Hrgaamsiadenrgavestelndasmedua lngiams
TugrausnvesmsiAalsandianuisiivesndamiiloman
Undi udeglsimumslfiasessiongadelvadalifide
aqlfiganuhglnsalnuyladianumngansdedihelsa
vaealdenaned mnzmsdmldginsanasiinzild

LAl [ % ¥ 14 14
nvuvediheegludnazmpnilunazyuith doronie
danalinszdumsiiandmiiovuindaiionaduld sau
& g ¥ o ' A [J o
nuflumsaamslfueutnssounsslumsiadoulnvml
iamsAnvesdolva lddie agelsiou msliaseee

1S o & o W Ax v U A
negslvandsniufuiiheuanenianzdelvdiden
ngaegagunse®

ad 4! d’ 1 ] o A

FWasviknihaulvdmiunsaamsindouves
dolva Aemswuiumy (strapping) laganmsAnm
¥04 Hanger nazaauzlull a.¢. 2000 18 1dmsiudnml
d' a 14 1 L v =R d' a b4
nSnadelva laesiuiduda (anchor) U3 AULIY

= 1 4 gj o Y VY VY
witedededon NNUURUEINYIFUUTANNAVUIUNIG
MurThINT lva lmasmunas fmlidundssiuann
n3zqn clavicle RsalmedmmaTlfan spine voanszgn
scapula waziudmiidunamnnduluvesnszgn
clavicle ©ONHTU N3¢QN humerus Usnal surgical neck Ui
spine Y8403 scapula WAufihelsavasnidondaned
¢ g1 6 1ihuszaznm 6 e sedenuhdtheiinng
Tinanasmionmsihausnadelvduazmsindeunge
12 o < dg (30) é’ . .
UANATINNUYDITHNAUIUATUY ueAINIl Griffin
waz anuzlul a.a. 2003 wunfihelsavasaidendnes
td' Yo/ LY YV -ﬁ' Q' Q-'/ Yo 14 1 =}
nlasumsicnmliiisiinanuiuadlvinudslva azi
danmsiiaemahedelvasainiihelsavasaiden
d'vl lVlSIQ.I YY) (31) 1 ] Vl I addydv
anpan N lgsumaiusmy ¢V uredralsAmuIstad
HYaniaasaniAamsniamsiaaoulnvodunvuines oy
w5 ldgTheimslfueudedounsianas saldifuna

o & 4 ‘
Aemanuymatedeulmvessendusu

3Un 6 myiunieaamsiadeuvigavestelvalufihesumaaisdn (M Ada L, Goddard E, McCully J,

Stavrinos T, Bampton J. Thirty minutes of positioning reduces the development of shoulder external

rotation contracture after stroke: a randomized controlled trial. Arch Phys Med. 2005; 86: 230-34.)

4. mslEnszualidienssnm
aslgaszualvlihlumsnssduidulisamuas
v .&' < a ada d! d' ]
aduienludnIsmavilamhaulalumsanoimsiiag
v 1 A o Y o % EZAl
folva samahaszudllihmnlddmsudihelsanasa
A ~ ¢ A q w o °
idenaneadiynlszadiiolFlumsnszdumanauves
AGINID INANNUTINTIVINAININD 1ANTIINT

226

wdeulm nazamha slavesmanszuaienszudlih
mhanlFugatiu 2 1ia"® Ysenevudie aszualihuuy
transcutaneous electrical stimulation (TENS) Punszue
ci 14 d‘l d‘ a cggl =) 4 T 14 ci
nlFineanemsthanifnduuinadelvalagldanud
UUDE nagen NNNIRIensziund Mooy dolna

(16.32) y aeaszualvvuuy Functional electrical stimu-

o o o

’J’]iﬁ'ﬁLYlﬂﬁﬂﬂ'ﬁLLWYlETLLE\]Zﬂ’]Elﬂ’]W‘fl"l‘Uﬂ o U1 22 /U 3 o NUHLU-FUINAY 2553



lation (FES) TmJrﬂumﬁmzﬁuLﬁaslﬁ’l,ﬁ@msﬁmumm
ndwiileriteldiAamsiadenln lvaamsiiadela
ndeusuiluamgresmsthadelnd wagmansedu
Indmierhaiamsiadeulmizsisanmsiiams
thadelndld® ms¥nwndae FES sunzldnszualnihily
Snnaizgldmasn anud 35-50 Hz fdandanvessa
discharge / pause Wiy 1:1 auds 15:1 Iaeilaanu
ussesnszudihluszduiiRamssnesnszgnduny
swAumImManazmdsavesdeluaidnties szognanlu
ms¥nhiy 1 %5 uddismuii 6 il detu
$nn 5 Sudedawt Wusseznmiana 6 danie?
m3isumsimndelihietlesfumsthedelndinmms
Gulustifiug figauhiegihld Lin uazaas Wil a6,
1999 wuhasnssgulnihiidelndvesdihelug 48
Frluausnmenduialsanasaidenduss s1I 40
au lagSnelsnszuauuy asymmetrical biphasic pulse
auniavesnszudliihihiiu 300 ps AN 300 Hz
s?uy’qsﬁaqﬂizéju 15 UM %ﬂﬁ‘ﬁ’N ramp up 3 BiTi] ramp
down 3 Sunil uazghaiin 15 it 4 ads detu szez
na 30 -60 wiseasuiuszezna 4 dani wuh
fthefinmzveamsindoungavesdelvduazmathade
Tndanauileeufugihenlilasumsnszgulatih ©
minszquinihludihelsavasnidendneuinazimms

1
¥y A

y X . . y X
NITAUNNAINIUD posterior deltoid UALNAINIUD
supraspinatus 119991AMINNUIBINANIHDAINEG
Ml inszgnduuay (head of humerus) Medvgmely
glenoid fossa ¥8Inszgnazlin Ml¥dese glenohumeral
= o‘J dgf (35) I =S d' 1 1
Hanuiuasnndu ® Iagnnmsanennsusnwunms
nszdulnihivinadelnd ansasivaannzielra
A wea o 4 Lo 4
1AaeUlA TNt TIuNadasieluiseswesmsaniag
HAZMIANMINNUYBITIRA LU IUMTINAIATUTZN
Fushael@aavu uddeudumssnmsaniuseninmssnm
melihuazmssarmamemwinga wumsesnmad
meanazmsam 1Wugu e o
=4 Y1 aA o/ v 1
dzulaidsnsiawiaisiade lvalunia
0 v A Y % as 4! 1 as = d
memminiaimenuvaeds saudazisoziyszlasd
gamsinmernathalualudihelsarasaidondnes

NUAAFINAY AANAB NMIBDAMAIMYUATMTINTINTD
1 =} ot d' 1 =) d'!
Tuasziiselomiluisoavoamsduasumsiadsulmn ms

flosiudolndda nagmstlesiumanaidivvesasad
14 'd! o 1 14 M ¥ 1Y Yo o
o9 Yo masnnhlgermahadeluald udddsawm
TigniSrienamssziaseds 1wy mildasvaeums
A o A dvwa s v
indeulmveinszgnaziiniamnsaaounldanielu
MInAIATveINdNIiIe subscapularis 1ag pectoralis
major NYAYINMINYUDDNVDINTLANGUUYY NMIIV
nvuvesftheeoanmaimen limungan 3Iumnsn
inmemmhianszduuasdudsuliiihouasaseuain
iwuenudAgyesmsiahyeanszgndunvuligndes
dasee aniinvziumsileamulailidihefionnsia
Trainanniu dmsumslfiasesiionegansensniu
Tnadmedumhiu Whidsmsildlunsilestumaiiade
Tndindon Fazdesdianusziaszilunsléasmnan

¥ ¥

nudriedu drumsinulasmsnszduédieluihiug

Usglomiluiseswesmsnszdundmiiionegsoudolna
iveinANNIuAIiiudelva saumsannsaldlumsan
1halifudiheld udedulsimumslgmssnundmemsn
sequlihiissedufeniliontisanemahadelvd
18 fihamsimsinmsiadeulmuazeanmainme e
v & 4 %y o

aszdumsiuymsadouly swmslanuauladums
Tarluvaghfninslsziiu

=2 V1 ad (% 14 1 as '

fauimismssnmemsthade laivaeisud
pdlsimumagsawudnlanalamsiinerimanhade
Tna AvgrhWannsatlesiumsiiamahedelnaldmnn
X 4 = ¢ 1 o A da X o
I Bezdilszlominihimasnndsninadulumends

1ONAITONDY

1. Joynt R. The source of shoulder pain in hemiple-
gia. Arch Phys Med Rehabil. 1992; 73: 409-13.

2. Lindgren I, Jonsson A, Norrving B, Lindgren A.
Shoulder pain after stroke a prospective popula-
tion-based study. Stroke 2007; 38: 343-48.

3. Poduri K. Shoulder pain in stroke patients and
its effects on rehabilitation. J Stroke Cerebrovasc
Dis 1993; 3: 261-6.

4. Gamble G, Barberan E, Laasch H, Bowsher D,
Tyrrell P, Jones A. Poststroke shoulder pain: a
prospective study of the association and risk fac-

tors in 152 patients from a consecutive cohort of

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010 2917



10.

11.

12.

13.

14.

15.

16.

17.

228

205 patients presenting with stroke. Eur J Pain
2002; 6: 467-74.

Roy C, Sands M, Hill L. Shoulder pain in acutely
admitted hemiplegics. Clin Rehabil 1994; 8: 334-
40.

Roy C, Sands M, Hill L, Harrison L, Marshall S.
The effect of shoulder pain on outcome of acute
hemiplegia. Clin Rehabil 1995; 9: 21-7.

mum lafnd. neneaasmsiadenlmn. 19 ed.
AUMN: infiananNe; 2542,

Nordin M, Frankel V. Basic biomechanics of the
musculoskeletal system. 3*. Philadelphia: Lippincott
Williams & Wilkins 2001.

Turner-Stokes L, Jackson D. Shoulder pain after
stroke: a review of the evidence base to inform
the development of an integrated care pathway.
Clin Rehabil 2002; 16: 276-98.

Davies P. Step to follow: The comprehensive
treatment of patients with hemiplegia. 1% ed.
Germany: Springer 2000.

Cuiham E, Noce R, Bagg S. Shoulder complex
position and glenohumeral subluxation in hemiplegia.
Arch Phys Med Rehabil 1995; 76: 857-64.
Shahani B, Kelly E, Glasser S. Hemiplegic shoulder
subluxation. Arch Phys Med Rehabil 1981; 62:
519.

Van Ouwenaller C, Laplace P, Chantraine A.
Painful shoulder in hemiplegia. Arch Phys Med
Rehabil 1986; 6: 22-36.

Griffin J, Reddin G. Shoulder pain in patients
with hemiplegia. Phys Ther 1981; 61: 1041-45.
Yelnik A, FMC C, Bonan I. Treatment of pain and
limited movement of the shoulder in hemiplegic
patients with botulinum toxin a in the subscapular
muscle. Eur Neurol 2003; 50: 91-3.

Teasell R, Foley N, Bhogal S. The evidence-based
review of stroke rehabilitation. 2008.
Dromerick A, Edwards D, Kumar A. Hemiplegic

shoulder pain syndrome: Frequency and character-

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

istics during inpatient stroke rehabilitation. Arch
Phys Med Rehabil 2008; 89: 15689-93.

Walsh k. Management of shoulder pain in patients
with stroke. Postgrad Med J 2001; 77: 645-49.
Lo S, SY C, Lin H, Jim Y, Meng N, Kao M.
Hemiplegic shoulder pain syndrome: Frequency
and characteristics during inpatient stroke re-
habilitation Arch Phys Med Rehabil 2003; 84:
1786-91.

Hondnd wiauas. nann1INaNeaInLla
dmdufihenaszuulszam. 3¢ ed. vouunAu:
nan. IsaiuiAdIINING; 2550.

S dnaes. Stroke Part A: stroke from the
ground up. 1AsIMIoUTHBWHTIAMNS Physical
Therapy Management in Musculoskeletal and
Neurological Conditions. n1AI¥INIAINIIIA
AMZANNTANEAT N 5IINAENT; 2551,

qafind f3au, Suansan ifeauda, Sumin 1R
wial. menmihialugihesumaniadn. 17 ed.
AW 1N 31 NSRS 2547,

Tyson S, Chissim C. The immediate effect of
handling technique on range of movement in
the hemiplegic shoulder. Clin Rehabil 2002; 16:
137-40.

Kumar R, Metter E, Mehta A, Chew T. Shoulder
pain in hemiplegia. The role of exercise. Am J
Phys Med Rehabil 1990; 69: 205-8.

Partridge C, Edwards S, Mee R, Langenberghe H.
Hemiplegic shoulder pain: a study of two methods
of physiotherapy treatment. Clin Rehabil 1990;
4: 43-9.

Griffin J. Hemiplegic shoulder pain. Phys Ther
1986; 66: 1884-93.

Ada L, Goddard E, McCully J, Stavrinos T,
Bampton J. Thirty minutes of positioning reduces
the development of shoulder external rotation
contracture after stroke: a randomized controlled
trial. Arch Phys Med 2005; 86: 230-4.

Zenian J. Sleep position and shoulder pain. Medi-

’Jﬁ'iﬁﬂ’iLY]ﬂﬁﬂﬂﬂiLLWY]iTLLaxﬂ’WElﬂ’\Wﬂ’\‘]j@ e U1 22 alUfl 3 o NUENBU-FUINAN 2553



29.

30.

31.

32.

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010

cal Hypotheses 2010; 74: 639-43.

Ada L, Foongchomcheay A, Canning C. Support-
ive devices for preventing and treating subluxation
of the shoulder after stroke. Cochrane Database
Syst Rev 2005 Jan 25;(1): CD003863.

Hanger H, Whitewood P, Brown G, Ball M,
Harper J, Cox R, et al. A randomized controlled
trial of strapping to prevent post-stroke shoulder
pain. Clin Rehabil 2000; 14: 370-80.

Griffin A, Bernhardt J. Strapping the hemiplegic
shoulder prevents development of pain during
rehabilitation: a randomized controlled trial. Clin
Rehabil 2006; 20: 287-95.

Tekeolu Y, Adak B, Goksoy T. Effect of trans-
cutaneous electrical nerve stimulation (TENS) on
Barthel Activities of Daily Living (ADL) Index
score following stroke. Clin Rehabil 1998; 12:
277-80.

33.

34.

3b.

36.

Paci M, Nannetti L, Rinaldi RL. Glenohumeral
subluxation in hemiplegia: An overview. J Rehabil
Res Dev 2005; 42: 557-68.

Linn S, Granat M, Lees K. Prevention of shoulder
subluxation after stroke with electrical stimulation
Stroke 1999; 30: 963-68.

Morley A, Clarke A, English S, Helliwell S.
Management of the subluxed low tone shoulder:
Review of the evidence. Physiotherapy 2002; 88:
208-16.

Yu D, Chae J, Walker M, Hart R, Petrosk
IG. Comparing stimulation-induced pain during
percutaneous (intramuscular and transcutaneous
neuromuscular electric stimulation for treatment
shoulder subluxation in hemiplegia. Arch Phys
Med Rehabil 2001; 82: 756-60.

229



Jels s = == SRl
= IMARANITUNNGLATNIENINLNUR UNUTAURDD
%,

2
T 3
S, ateo &
monan  JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

ANNENUVBIMIINATUgNHEN TEL/AML1 1umn'l1nﬂmﬂummmmaamn
BUDIRBUNAUTUA B - lineage mmﬁwaaaLsmsﬁumuvlem"lam‘lﬂ!,ezsézm

AugIsSnd  LAUm: | , aslnu nu&an 2, guns anula’, awsn nANYUN 2

yuun f]ﬂUOWUOEJTUﬂ , &ms: AAmMea °

%4 |
UNANYD
=3 dy Y o a ga =) 0.'/ % =S a
msdnildheunatiagessamuddulsglauslawsy nldlumsanamiugnuansiia TEL/AML1
. . . . PR o A g g g oA a v A
(translocation ets leukemia/ acute myeloid leukemia 1) slugﬂwmﬂvlmmﬂuumq IHALADAVNIUUV IRYUWAUBUA
B-lineage laa@nnndegnlunszgniim 31 18 wun 10 1o (Fovaz 32.3) 1Andugnuanszningy TEL
A 84 AML1 wennninumMIfingugaraNsd INAumMIiingueedsy AML1 91w 2 g (3evas 6.4) di
m3AadugnuanTNAaumsnameluesdu TEL wuda 5 18 (Fevaz 16.1) wazdamumsnamelvesdu TEL
FMAUMIANTIIUYEEY AML1 Taglinumaifadugnuandn 1 11 (Gesay 3.2) maiiavigeasdisudouls
A O & o M v I o a av v 2 g aasa <
alavdlastusiannsaananumsnaneiug lhiduaunsnauagwoanuralndldnansuuy 3adhidsnnaimnas
] d' ) d! v 1 dy 3 < aa o v a [ v ] =
iFede soyamaizihulsglonbnalumaitege Snw uasfiamuwamsinmnldiduednd

maAgy: vgossaisudoulsglouslamsy, uzdudadoavinuuileundusia B-lineage, Bugnuan
TEL/AML1, §iheiiin

'MAINNTINNAGIN Uag *MAINAMINFAEAT AUTUNNYAEAS
T3anenanmsud wiInendeniioa

SMAIHNININTAIENT AZUNNIAENT NN AAIUATUNTI 3]
* JFuRasoULNANN

230 M3ssnaiansunnduaznennine e U1 22 alluf 3 « AugBU-FUINAY 2553



95l S = == I
. WMAakANITUNNGUATNILATNLIUA UNUTAURDD

"».,",-‘ﬁﬂ-" JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

¥
&

Prevalence of TEL/AML1 fusion gene in Thai children with B-cell
precursor ALL using FISH technique

Kanyarat Kanta ', Suradej Hongeng ?, Suntaree Apibal ', Samart Pakakasama °,
Budsaba Rerkamnuaychoke ', Sakara Hutspardol **

Abstract

The prevalence of TEL/AML1 fusion (translocation ets leukemia/ acute myeloid leukemia 1) in Thai
children with B-cell precursor acute lymphoblastic leukemia (ALL), fluorescence in situ hybridization (FISH)
was determined in 31 patients. TEL/AML1 translocation was detected in 10 patients (32.3 %). Other co-existing
aberrations with TEL/AML1 were found including multiple copies of AML1 gene in 2 patients (6.4 %), TEL gene
deletion in 5 patients (16.1 %). TEL gene deletion was observed in association with extra copies of AML1 in
1 case (3.2 %). DNA probe specific FISH revealed as a high-performance tool to exhibit TEL/AML1
fusion in B-cell precursor childhood ALL patients. With high incidence of TEL/AML1 fusion translocation
detected by FISH in this study, further areas of chromosome alterations may be revealed using FISH

technique. This should be beneficial in diagnostics and planning of treatment for the ALL patients.

Keywords: FISH, B-cell precursor acute lymphoblastic leukemia, TEL/AML1 fusion translocation, child

patients
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@15NN 1 deyaneadtinuaskannmsdondiematia FISH Tufihena 31 e

Sex/Age Results of signal patterns (%)
Case Cell lineage
(yr.)
1 M/10 Early precursor B ALL 402G (98)
2 F/11 Precursor B ALL (relapse) 302G (15)
3 M/11 B ALL (L3) 202G (100)
4 F/3 Precursor B ALL 202G (100)
5 F/2 Early precursor B ALL 201G1F (16)* 201F (60)*
6 F/9 Early precursor B ALL (relapse) 202G (100)
7 M/1 Early precursor B ALL 403G (72)
8 M/7 Precursor B ALL (relapse) 401G (41)
9 M/5 Early precursor B ALL (relapse) 202G (100)
10 M/2 Precursor B ALL 302G (81)
11 M/4 Early precursor B ALL 402G (96)
12 M/2 Precursor B ALL 201GI1F (5)* 201F (25)*
13 M/12 Early precursor B ALL 202G (100)
14 M/10 Early precursor B ALL 202G (100)
15 M/5 Early precursor B ALL 201F (56)*
16 M/12 Early precursor B ALL 202G (100)
17 M/2 Early precursor B ALL 402G (71)
18 F/4 B lineage ALL 202G (100)
19 M/4 Early precursor B ALL 202G (100)
20 F/2 Precursor B ALL 202G (100)
21 M/4 Early precursor B ALL 301F (80)*
22 M/3 Early precursor B ALL 201G1F (25)* 301GIF (10)*
23 F/6 Early precursor B ALL 201GIF (57)*
24 F/4 Precursor B ALL 201F (84)*
25 F/7 B lineage ALL 202G (100)
26 F/13 Precursor B ALL 202G (100)
27 F/3 B lineage ALL 201GI1F (85)*
28 F/0.1 Early precursor B ALL 202G (100)
29 F/5 Early precursor B ALL 201GI1F (78)*
30 M/3 Precursor B ALL 201GI1F (65)*
31 M/2 Early precursor B ALL 402G (83)

* fugduuuiianusumg lumsiiaduganay Taefoutun cut-off = 2.5 %
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Optimization of Enzyme-Linked Immunospot Assay for quantitative
analysis of interferon gamma producing cells

Jirawan Mahawantung "** Duangchan Suwannasaen ** *, Wipawee Saenwongsa’,
Ganjana Lertmemongkolchai®

Abstract

Enzyme-Linked Immunospot (ELISPOT) is the most sensitive assay for the enumeration of IFN-y produc-
ing cells at single cell level. This study aimed to optimize the ELISPOT assay to study the IFN-y production in
response to B. pseudomallei and dengue virus in healthy individuals. The optimal peripheral blood mononuclear
cells (PBMCs) concentrations, incubation time and concentration of each stimulator to maximize IFN-y production
were examined. The results showed that using PBMCs at 2.5 x 10* cells and stimulating with a positive control
stimulator, phytohemagglutinin (PHA), at 3 pug/ml was the optimal condition for IFN-y responses. The number
of IFN-y-Spot Forming Cell (IFN-y-SFC) was appropriate for enumeration by Stereomicroscope. In contrast,
incubation of 5 x 10> PBMCs with 3 x 10° cfu/ml heat-killed B. pseudomallei or dengue virus at a dilution
of 1:2,700 was the optimal condition. These optimal conditions were then used to study the IFN-y production
in 8 healthy volunteers. The results clearly showed that B. pseudomallei and dengue virus could stimulate all
healthy PBMCs to produce IFN-y at higher levels than those of medium control. However, the degree of IFN-y
responses was different for each individual. Moreover, linear regression analysis showed that the number of
IFN-y-SFC obtained from B. pseudomallei stimulation was correlated with the dengue virus stimulation. In
conclusion, in this study, the ELISPOT for IFN-y production using B. pseudomallei and dengue virus stimulations
have been optimized. Our results of IFN-y production in response to B. pseudomallei and dengue virus provides
basic information for further study on the ability of B. pseudomallei or dengue’s peptides in IFN-y induction

in screening for vaccine candidate.
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Blood Mononuclear Cells (PBMCs)
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awﬂﬁuﬁuttaﬂ%uﬁaﬂ Ficoll-Histopaque iioAumme
wadwiia PBMCs 1hliés 2 adadhe phosphate buff-
ered saline (PBS) wazilSudSinausad PBMCs 14 e
anBnasfidesmsdeemsiasasad RPMI1640 fi
Hauman 10 % fetal bovine serum (10% RPMI)

3. snszduuazidenlilunisdnm
3.1 é’anszéjumn@u (Control stimuli)

Tumsanmassiildonnsiaeasad 10% RPMI
I . A . [
111 negative control %39 medium control Uag %
phytohemagglutinin (PHA) il positive control 1184910
PHA Wiuanslulanuiiannsanszsu T cells Tu PBMCs
TiAemIuadinIuLasndn IFN-y©

3.2 1¥elsanlslumsdnm

3.2.1 Heat-killed B. pseudomallei strain
K96243

hiefiuenldnnziaesly LB broth agar iy
N 24 $lw natluueaiseseniudesdiu dmusn
lanaivimasedsmsiuseliwanasuu LB

1 v =) 4 o o/ o =} ﬁ' o

agar Unimzmauuanhlhiviuulaladl iiemne
HuSinanredenadans (cfu/ml) drundeuiisonla
Tulvmelagldanuiou 100 esrusaded 1Wunm
20 W NATNIFBNM eIV NEMIWaNad LB agar
4 X o X A X
ienadgeuBamenaz ilizeduluilou

3.2.2 Dengue virus serotype 1

130 IdlAsUANNEYIANIZINIA ASINNMENT
MIUNME NITNINMBHIIAGY Masenhsamldlasia
h¥mdlurydiseu Uszanm 3-7 Jumelvimyanns
fauseluanes nnuuadiahiannanearylaguaaue
WHLLﬁﬁﬂuiﬁ sediment #NINAY sucrose tAVdIM]aH
d‘loj lyoslyyud(r])
Hh¥aegudhlviuviaiui

4. MMAGUMIAIN IFN-Y 11nwad PBMCs g
maila ELISPOT

msnagey ELISPOT lums@nuniflfinansiia
ﬁf’fqumﬂuuuu nitrocellulose (polyvinylidene difluo-
ride (PVDF) membrane plates, Millipore) Apwnly1%
fosSuanmwinanliidondiemsidn 156 % Alcohol
viquaz 15 pl Wuner 1 il wazdweends PBS

2 a%1 dewadoumandioueufivedse IFN-y vod
malﬂfﬁﬂﬂsl‘fi' 1-D1K anti-human IFN-Y monoclonal
antibody (Mabtech) auIgndu 15 pg/ml USanar 50
ul dteviqu utifu 4 eseusaifea Swdu natud
IwanteueuAUeAdILIAUDNMIY PBS uaan 10 %
RPMI viguag 200 pl flifgamgiivies 1 §2lus 1l
Asunadman 6 adde PBS :niuiiin PBMCs
fsuSinansadmudesmstiinas 100 pl devigu
uazidsusadiindnImiufuimnseduiinanidudu
e snshimanldeuwngly CO, incubator i
gamgil 37 °C muszeznmAideamsAny ieasy
namuiidesms usadeendie PBS 7 asaudaiin
Biotinylated anti-human IFN-Y mAb (Mabtech) Au
s 1 pe/ml viguag 200l Nuwanlingamgiives
Huna 3 $ilue deasunadndie PBS 8n 7 ake
MuGIY Streptavidin-alkaline phosphatase (Mabtech)
indu 1 pug/ml viguaz 200 pl Wune 1 Flua &
dauinuean 7 ﬂ%ﬂ 1@ TMB peroxidase substrate
(Bio-Rad) 1351913 100 pl W 10-15 il titeliiiAnd
Funeugaieifimihndu 100 pl evgalfase 398
%ztﬁﬂ%uiauL%aﬁﬁLﬁﬂﬂﬁﬁ“ﬁaﬂ@wﬁmﬂLmuwﬁwsaé
@529 IFN-y (Spot Forming Cell/SFC) nniudaman

)R-

80 2 seudrmhndu mamanliudduiida duneu
gatehumaniildasnius e (spot) Frendea
damoslelulasalal (Stereomicroscope) UM spot‘ﬁ
nulmhliengivazuaaenalumiieds 10° PBMCs
(IFN-Y-SFC/10° PBMCs)

5. MyANHTeyanNaaa

]
A A

maifeuifiousSinansadingn IEN-y flifAa
nMInszduiieiBenas medium control 1¥add
Mann-Whitney t test @IUA15ILATIZHANNANNUS
sswhaSinausadiingn IEN-y mnmanssdudieize
B. pseudomallei 4ag Dengue virus serotype 1 1%ms
NAdeY linear regression AIWMuazdayaNIdaRIAM
TaglHlUsunsudaneyineadd GraphPad Prism 910
Usginaanigomsm
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iiel¥msSusnasgi ELISPOT flamnhize
fio léhh PHA Baifuansiiaunsnszdu T cells Waha
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amududuves PHA Tasdnmanmududuil 1, 3, 10
uaz 20 pg/ml n3zdu PBMCs 2.5 x 10" 1508 #an3
naaemnUIIUIBadiHaR [EN-Y iistumuanuidy
fuves PHA (31t 2) Tnsanuidudu 3 pg/ml annsa
nsgfuliissadinga IFN-y Indideafumanse
A

Auitanududu 10 naz 20 pg/ml dainlumsanelu

a
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mausell Judenls PBMCs 15ua 2.5 x 10" 15ad
nszdude PHA anuidudu 3 pg/ml iiteriu positive
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HGER
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U 2 msfnmanudnduves PHA Mivmngandwiunszdumsnda IFN-y. PBMCs 1Sma 2.5x10" 15ad

n3zAuAIe medium control uay PHA ansdu 1, 3, 10 uag 20 pg/ml szez0a1 18 $113 NAUUATA

ffus i spot MiAnTy USinausadiinaa IFN-y ugadlumizg IEN-y-SFC/10° PBMCs

“ o da v B
msanmiladeninanemsada IFN-y ionouauag
#0130 heat killed B. pseudomallei wag Dengue virus

o X A ] .

Wigedessia laun B. pseudomallei Wag
dengue virus N@nwn Inemsanesznoumemsanmn
A uszez1na1 119U PBMCs 18 ANUIINTUUDY
£ 4 o o -
wonmnzand mSuMsnan IEN-y

Tums@nen1¥e hk-Bp i5uusaldidenls PBMCs
5101 2.5 x 10° 1584 nszduiie e ludandiu 3 wh
Y91 PBMCs 1ilunm 4, 18, uag 42 $1lue wa
MINAABINUINTO hk-Bp ansnsanszdu PBMCs 904
AUgUAMAIENGR TFN-y ldaaud 4 $rlusnaziuu

a‘c!' a c; :93! ci v v '3

isadnnan IEN-y mingumuszeznanilénseduisad
Pmnansadinan [FN-y nfgaiienszduisadiiu
nan 42 Il U 3) wimsnszduisad 42 $lua
M IHATIVNLTIUIU spot INATU UANUIUBAANNER

IFN-y fifuldsedaisnnudeninn §iveialdnaans
WS PBMCs 1flu 5 x 10° wagnadeumsnsy
du PBMCs Usinaisiananlaglédandimszrningdiuu
PBMCs fuanuiduduves hk-Bp 3, 6 uaz 9 wh lu
onaiasquamaTing 3 118 wuduiield PBMCs
P5na 5 x 10° (51t 4B) ashldisnusadingn
IEN-y 1w uasrhlisiumsnan IEN-y Iduanshafi
Tuudazauondamuiiosouisufunsld PBMCs
W3l 2.5 x 10° (Uit 4A) nazmsldanuidudures
hk-Bp 6 wh asnsanszduisad iudn IEN-y snani
mslfize 3 whudladidssiumsléige 9 wh dafums
1% PBMCs 5x10° 15ad nszdudeite 6 uh wm 42
Hlusdaiuanzimnzaniioh$innmsaia
IFN-y ifionouanedse hk-Bp
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(A waz B). nszdu PBMCs V3ma 5 x 10° 15ad moisehiaiandlsini 1 (Den 1) o9 1:300,
1:900 uaz 1:2,700 uaz PBMCs 2.5 x 10" iadnszdu die PHA 3 pg/ml iunm 42 $lw

m3a¥1 IFN-y aovdauesolse heat killed B. pseu-
domallei wag Dengue virus serotype 1 Yo901&én&aNAs
FUNNAIIIU 8 Y
Tihanngilimnganreansnizduvesisons
assstianmadevlunguszmnsdnu 8 au lagld
PBMCs 1mnau 5 x 10° isadannszdudeite hk-Bp
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aszdudle PHA asndundu 3 pg/ml ldnanume
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aeariinaninIanszdu PBMCs :1ne1andiagmi 8 3¢
Tada IFN-y ldsnandt medium control ®&13ditiy
Ay lasudazneamnsansuanodeisennszquld
I o o/ = e’c:' a
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1 < A a ¢ v o g s
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aa IIN-y 18lndidesiumslsiseamududugeenn
WumszdndsenevvenselsaivSinamnganiy
antigen presenting cells ‘ﬁﬂtﬂu PBMCs udaanviugd
widsunlaninauseudiinsmeduesriiin fa
iennuannsimangandmumsnszdu PBMCs iie
a5 IFN-y s PHA waz ioudy Seldthanmnsi
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KAMIANIIMIa31 IFN-y fteiTe hk-Bp uaz Den
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control uAUSINAnBadinGn IEN-y usasneivsina
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fudssiamsduianiofniseonsssumizezdunaliii
mswann memory T cells isnmziuiFeluusazauunan
shaifu msAnTFuINYea Tassignon J tazaaizlaels
3% ELISA, ELISPOT, Flow cytometry uag real-time
PCR na@a@dumsnan IFN-Y ¢19 tetanus toxoid antigen
YOI ENATIUMNATINIY 14 8 NOUUBTHEINT
lasuiasuilesnulsmnanzdn 7 3u nanmmaasanyi
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NaNYYINIIAT IFN-Y foUdUBIsiDITaINNTY

Tumsfinmadiiiiitenszdu PBMCs inenandiias
qunmAdae PHA wohldUSinausadiinga IEN-y o
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Evaluation of K-Med gel in blood grouping and antibody screening tests

Amornrat Romphruk" **, Jongkol Akkahat', Thipaporn Jaroonsirimaneekul’, Poonsup Sripara’,
Arunrat Romphruk"?, Chintana Paupairoj'

Abstract

Immunohematological procedures are based on the interaction between red cell antigens and specific
antibodies. Evidence for the in vitro formation of an antigen-antibody reaction is traditionally based on the
visualization of agglutinates or the presence of hemolysis. The conventional tube test with an indirect anti-
globulin test is considered as the gold standard for detecting hemagglutination. Currently, commercial gel tests
are used to detect hemagglutination. We aimed to evaluate our in-house developed gel (K-Med gel) against
the conventional tube and commercial gel tests. To evaluate the specific gels, samples from 500 patients were
tested for ABO and Rh(D) blood group and samples from 500 donated blood were tested for C, ¢, D, E and
e antigens. The sensitivity of the neutral and antiglobulin gels were tested and compared to the commercial
gels and the tube tests. The K-Med gel was used for antibody screening on 531 samples. The K-Med specific
gel was able to identify ABO and Rh (CcDEe) blood groups as same results as the tube test did. Similarly,
the sensitivity of the neutral and antiglobulin K-Med gel was as good as the commercial gels but higher than
the tube method. In antibody screening test, 33 of 531 samples were positive. The gel test was able to detect
clinically significant antibodies more frequently than the tube method (3 samples). While the tube method was
able to detect non clinical significance antibodies more frequently than the gel test (4 samples). In conclusion,
K-Med gel is recommended to be used for ABO and Rh blood grouping instead of using the tube method. The
neutral and antiglobulin gel were able to detect the antibody-antigen reaction on red blood cells, especially the
clinically significant antibodies. The K-Med gel can be applied for micro-plate system, which makes it easier to

perform and less time consuming. It is also therefore suitable for routine testing in high work load laboratories.

Keywords: Gel test, Blood grouping, Antibody screening test
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1) wuneufveAniANumAynNadtin Ao
o ad o lmma d oo
weudiveAnaNIn e Ngami 37°% 151 anti-C,
anti-E, anti-c Uag anti-e udu

o v

92) wuneuAvedAnliianudagneadin
=) a dd‘ o aan d' a v 1 . a
AaupufvednMUR o Ngurgiivied 15U anti-Le’,
anti-Le®, anti-P1 uag anti-Mia 1fudu

3) Nonspecific 1HugSuningaserdunn
panel cells Fahaziflu cold autoantibody lunsdiiisa
UA381 rouleaux formationlidae

4) Tinaauiummadey antibody identifi-

cation

HaNsANE
nam3anMsls K-Med gel igunuisvaen
nAaea 341l conventional method uazguAUgAIa
dGagnndmdszma lumsasmamueudauuude
1feauas uazlfAsenueuived-uouinuuuifiaiden
upaldwa it
1. Namﬂ%igmmaan K-Med specific gel
NAMI K-Med specific gel $1aa5791
HoUAUITUY ABO lduanmamuoufinu A, B, Al
VULBAA UaZ serum grouping l@uAnsam anti-A uag
anti-B Tug5u uazanamueudnu D nadouludiet
e 500 118 nisuifieuiiinasamaasmunldna
ANAUNNTIY A a5t 1 ludhethansindl ABO subgroup
e 3 119 uaz ey Rh(D) av 1wy 2 1o

msnﬁ 1 %ﬁmaqmgtﬁaﬂ ABO uag Rh(D) 210
dred1a1aeagiaeduin 500 19819
nagoudie K-Med gel test uasvaon
naaes walinansefiag

Blood group number
A, D+ 107
A B, D+ 1

A,, D+ 2

A B, D+ 35

B, D+ 184
B, D neg 2

O, D+ 169
total 500
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iovhmsmadeumueufinuszuy Rh (CcDEe)
Tushethesnuiiedu 500 118 Tdnamu msrei 2 90
18wy wamﬂﬂaamﬁmmﬂwqu neutral gel l¥Haau
WULOUAIAU C-negative 16 918 LOURAIAU D-negative 2
318 Uag UOUAIIU e-negative 13 319 galushodaiily
weuRuauii 31 1 ienadeukdeiTnasanaasa
AlvinaauiBuAgIf

@5eN 2 MIAIMuauAaY CcDEe luidanfusnag
Ta#iadnuau 500 118 iy K-Med gel

Positive Negative
Antigen | Number % Number %
C 484 96.8 16 * 32
c 168 33.6 332 66.4
D 498 99.6 2% 0.4
149 29.8 351 70.2
e 487 97.4 13 * 2.6

* = g39duduMIEITasaNAaoILad ldNaay

2. Namﬂ%?gﬂﬂﬁaau K-Med %iia neutral gel
mﬂmimnmﬂﬁﬁ%mLLauauaﬁ%ﬁﬂﬁﬁw
UiRseniigampiivies (IgM) Tneld K-Med gel ¥iia
neutral gel WssuMeuNUYEARa DiaMed, DG gel uag
Tovaeanaasalaglfisadidiaidenuay A vijase
U anti-A 18AT3919 1:200-1:6,400 ¥imsnadeus
2 a¥s lunaishaiy wazfummegeunuulaila 16
wainileuiud ms1ei 3 ganaden K-Med gel uagis
waesanaassaEsaaTnaeuliseldaesandend
1:3,200 WaAen 1+ lunaeail 5) da DiaMed, DG
gel andeulamsenldnsnnidonsd 1:1,600 Wi
1+ uvaeadl 4) dmsusheduauauraauliinaaun
MINAaDY Lﬁ@ﬁmﬁmwﬁqmmmuswmﬂﬁﬁ“%m%mﬁu
1 K-Med gel Tahanuussveslgazonlndidssduis
vaeanaand nazlimanuusiweajisennanigaiea
disaguia 2 15

5N 3 m3anamijisenlae neutral gel vea K-Med fugawa DiaMed, DG uagitvaoanaaed ums

nadevlisenfgangiivios

Diluted anti-A K-Med gel DiaMed gel DG gel rinoAannae
1:200 4+ 4+ 4+ 4+
1:400 3+ 3+ 3+ 4+
1:800 3+ 2+ 3+ 3+
1:1,600 2+ 1+ 1+ 2+
1:3,200 1+ neg neg 1+
1:6,400 neg neg neg neg
3% BSA neg neg neg neg

3. wansl¥ganadeu K-Med 3iia antiglobu-

lin gel
nanmMsasmijaseueufveasile ‘ﬁﬁwﬂ;‘jﬁ%m
ﬁqmmﬁénmﬂ (IgG) lawls antiglobulin gel M579
mﬂﬁﬁ“ﬁﬂﬂu%’umu indirect antiglobulin test Ao
Fsuineuya K-Med gel Augaaa DiaMed, DG gel
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ag %4 ¢ =y =} a
uagisviaoanaasalaelfisadidinidoauadinouinu
D nadeuny anti-D afia IgG lagmmsnadous) 2

35 cs' 1 [y I a v
a51 Tunamsanunaziumamaasuuuvinia ldna
WHBUA A9 5N 4 MmInadeulagmaia saline
WU K-Med gel, DiaMed, DG gel en3n3ansiany
YM301Mn5199919 1:16,000 TuvauzmMiriaoanaaod
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Tinavandl 1:8,000 uazidlenadevlufinars LISS
(st 5) Yaadunsaanniielddsanie
91 1:32,000 ustianaoanaaewmnamuUiasetldnenn
o 1:16,000 luvasiidoduaugunaaulinaay

NAMINAGeY MInadouuvuaey indirect antiglobulin
test ANNUNVRNUHATO lUiaoAnaaswzipsnIbea
Nanaiia saline uag LISS

M50 4 MInadaulfATe indirect antiglobulin test 7Y saline technique Tagls antiglobulin gel Wssuiney

3311 K-Med gel, DiaMed gel, DG gel uazisviaoanaasd

Diluted anti-D | K-Med gel DiaMed gel DG gel Tube test
1:2,000 3+ 3+ 4+ 2+

1:4,000 3+ 3+ 3+ 1+

1:8,000 1+ 1+ 3+ Weakly positive
1:16,000 1+ 1+ 1+ neg

1:32,000 neg neg neg neg

3% BSA neg neg neg neg

MmN 5 mManaaeul)nse indirect antiglobulin test A28 LISS technique Tagls antiglobulin gel W31

391709 K-Med gel, DiaMed gel, DG gel LaZITHADANAADY

Diluted anti-D K-Med gel DiaMedgel DG gel Tube test
1:4,000 3+ 3+ 4+ 2+

1:8,000 2+ 3+ 3+ 2+

1:16,000 1+ 2+ 3+ 1+

1:32,000 1+ 1+ 1+ Weakly positive
1:64,000 neg neg neg neg

3% BSA neg neg neg neg

4. wamsls K-Med gel lun1sas19nse9 un-
expected antibody lus5suihe
NNMINTIINTOWBUAVDA TuBTNTIe
MInUA 531 oY1 1935 K-Med gel test nazidviaon
NAABY NUNIHRNAINIIUIU 33 M08 i 3 feg
d’ddu 1 a a = .
ngSuldnenadeumsinvesusudued (antibody
identification) 3aliindianzideya 1ndredn

Wariua 30 fhethaannsanadeunsiavenoudived
noniihufechailinauingiomaiia saline/LISS s
18 Mg wavIndumatiaeulsiiuu 16 Medn
@ 4 ﬁaadwaﬁiﬁ’wauaﬂﬁy’aammﬂﬁﬂ) THravinmme
I5VaeANAaRIIUIU 11 198N INWNLITRaNUIU 7
Fretha nagnanAMARIRTIIIY 16 §198h Hams
nadey antibody identification lguaasl3ly msed 6
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d‘ a . A Y o d’ 4 A A L4
AINN 6 FUAYDY unexpected antibody slusﬁim“mﬂmmu 531 918 NMNATBUNIYITHADANARDILASITLIR slﬁ

NaUIAAUIMNATIA Saline/LISS U 18 $19819 uazmatiatoulsianuiu 16 o

Antibody Saline/LISS Technique (n = 18) Enzyme technique (n = 16)

identification Tube +/gel - Tube-/gel + Tube +/gel+ | Tube +/gel-  Tube-/gel+  Tube +/gel+
n=9) =1 (n=28) (n=2) (n=6) (n=29)

significant ab. 0 0 3 0 3° 3°

non significant ab. 5 1 4 0 0 0

nonspecific 3 0 1 0 3 5

negative 1 0 0 2 0 0

a = anti-E + anti-c, -E + Mi", Mi"

Isalnagazuamsanm
NANAMIANIUTZANTAINVDY microtube gel
(K-Med gel test) ﬁwﬁmﬁuiﬂaﬁmﬁ%’aﬁy’q 3 iAo
specific gel, neutral gel uag antiglobulin gel d1N139
aqldan specific gel (ABAID uag CcDEe) Hanu
annsansamviylafia ABO uag Rh(CcDEe) l¢dinay
whii3snasanaaes wailunsdl subgroup A2B fivy
Tu 1 fedn fapeinauinAy anti-A udWinaauAva
#iig anti A1 Tunsal subgroup A3 1WA mix field
AU anti-A sazliraauny anti-A1 dmSumsls K-Med
gel ATIIMUOUAIY Rh(D) YATenvenoumiau Rh au
(D negative) uazuouAlay Rh D weak 92@5291d Rh
au nnudewnsniudulneitnasanaass ilenadeu
T¥¥aauingdu Rh au vi3e Rh D weak '
msamImUisemaimenguueiiniionuns

!
= a

ngamniiviealasls neutral gel au/lddn K-Med gel &
anuhifisunAuIsnasanaaey LazaTansda
UgRselddnhganadeuddagiie 2 13 naziileth
neutral gel Nadou ABO serum grouping 314U 500
510 aslaAnuuswenARTeN 4+ B9 3+ fifies 2
510 WlHnadeudnemii 2+ uaz 1+ AunaInasves
ausawewiisen woldisudofuninenumsdnm
JJ’ILLéIJﬁyJ\‘lG?]”JEJ?J% column agglutinoation LaZIsHADA

112 grafulldhlunedindnazivendved

GLEN
a . . . 1 d! 1 1 =
#%ia isohemagglutination Tsiusa (eegluszninednm

LN LRN)
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b=anti-E 2 ﬁ’JEIEiN, anti-E + anti-c

¢ = anti-E + anti-c

msamImiisemamenguueaiiaiioaun
Tuguneu indirect antiglobulin test Tagls antiglobulin
gel NAdOVYHAZNY0I anti-D Biia IgG aj1/lédi1 K-Med
) ) 1 v o &
gel Hanwhlummadeuiiisuimivgawaduiog 2
U3En nazlaedtnansmuaazianuhlunmsasam
UMsenlaaniisvasanaass hitwglfimadia saline
w30 LISS 1iiel% K-Med gel Tumsasiansououdved
Tudihe (antibody screening) wsuiisuAvitnasa
naaed ansaaplldndiemaiia saline/LISS 35 K-
a dd’d o v aa vy
Med gel asnmuoufveaniianuadynaainlaa
1 aga 4 Ad' as
WiMsrasanaass nUld 3 19 (M5199 6) uAItvasn
NAANINTIINULOUALDAT liTianuddeyneadiingie
nonspecific 17AAI13T K-Med gel suilulfazend
inludunougumaiiedldd (non significant antibody)
1@un anti-P1, anti-Le*, anti-Le” uag anti-Mi* uaziiiold
matialeulsiis K-Med gel eansansianuuauived
Manuddgneadinldnaniiirasanaase 3 11
Taoa 3 ey anti-E/-Ec silaminljizengamgi
fume (37°%) egwlsAimu Aswadnulgasenuuls
W (nonspecific) HINNINIDNADANAADIRIY B
UfA391 nonspecific Tumataoulsiil nuldiguiden
o/ = d'd 1 (13)
AUTBNUMSANENHINADY
naManmdIsganadey K-Med gel a3ail
deaAdeaiuMIAnudug Bldganadeudisogan

Aatszma M AN RaaITINTIIND LOUAL A
nHaNNAdNNAdtialaanIITaeaNAaeY uvay

o
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Aas A ady A o w
MBriaANAaIIzATIINLLBUALRAN lNTaNGAY
neadadialdnnniina egwlsimu MmMINenu
mMsanEluMMAaeD indirect antiglobulin test 114319
l%madianasanaasy, solid phase microplate 130198
AR v A ~ A =
aldaunsalFimaiialafisanaiianialunsasiom
a dd‘d o w aa Vlng (3, 19,20)
uouRveANNANNSAYNNAATALETIHNA
Tﬂ‘aﬁq‘ﬂufﬁ K-Med specific gel du15061539¢
viyjladin ABO uag Rh(CcDEe) ldamsuiiuisvnaen
NAasy disU neutral gel uag antiglobulin gel HANw
Thuaganuannsalumsnnadulfassmamenguues
Wideauas Ihieuhiganadeumadiaglnneig
Uszma wihndisnasanaass AsiugaanianNIy
Feennsmianlslumsasiavyladia ABO nag Rh uny
IDnaoanAaee @ neutral gel uag antiglobulin gel
annsarhinldlumsasnivljisemamenguueadia
eauas Tumsmadeu antibody screening test WO
clinical significant antibody 1A@ wazilesnanyeg
989 microtube gel MigNIU aansaldanuludnves
voslulasiwan seeiummadeuiiazanne anieasiag
384 MINAEdY (96 x 4 MINAFOL) UMY
ca c:'d 1 A o/ a
UIMsndfSmnamnnizu masnideanasna (blood
. ¥ 1 = a Aa 1 =) = gj d‘ 1
processing) ldognillszansmmnanas Jdunsuiig
dzan 199157 lanagndes uazdszndaaldine i
[ P4 a wa < vd A X
sz uvesies fiAmsiaialdisbeuu
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Thalassemia and iron deficiency among pregnant women attending
antenatal care service at Khao Wong Hospital, Kalasin province

Prachatip Phollarp', Jaruwan Tritipsombut®, Chalida Worasan®, Damrong Kudwira®, Yanyong Chaiyakhan®,
Pattara Sanchaisuriya’, Goonnapa Fucharoen®, Supan Fucharoen®, Kanokwan Sanchaisuriya®*

Abstract

In order to obtain an appropriate control measure for thalassemia and iron deficiency anemia, it is necessary
to estimate the health burden in the relevant area. This study aimed to determine the prevalence of thalassemia
and iron deficiency in pregnant women attending antenatal care service at Khaowong Hospital, Kalasin province,
in which the majority of pregnant women is the “PhuTai” ethnic group. Blood samples taken from 302 pregnant
women were investigated for hematological parameters using an automated blood cell counter to diagnose anemia.
For the diagnosis of iron deficiency, measurement of ferritin was done by chemiluminescent immunoassay. Hb
analysis using cellulose acetate electrophoresis and/or capillary zone electrophoresis was performed to diagnose
[-thalassemia and abnormal hemoglobin (Hb). Alpha-thalassemia genes including Hb Constant Spring (Hb
CS) and Hb Pakse’ were identified by the polymerase chain reaction and related technologies. Of the 302
subjects, 36.4 % (95% CI = 31.0-42.1) had anemia, 42.0 % (95 % CI = 32.2-52.3) had iron deficiency and
17.0 % (95 % CI = 10.2-25.8) had iron deficiency anemia. Alpha-thalassemia 1 was found in 9.6 % (95%
CI = 6.5-13.5), comprising 9.3 % SEA deletion and 0.3 % THALI deletion. The prevalence of O.-thalassemia
2 was 27.0 % (95 % CI = 18.6-36.8), comprising 14.0 % 3.7 kb deletion, 1.0 % 4.2 kb deletion and 12 %
Hb CS. While 43.7 % (95 % CI = 38-0-49.5) of the subjects were Hb E carriers, only 0.3 % (95 % CI =
0.0-1.8) were [-thalassemia carriers. The findings demonstrate the health burden in relation to thalassemia and

iron deficiency anemia and indicate a need for appropriate measure to control the disease in this ethnic group.

Keywords: Anemia, Thalassemia, Iron deficiency, Pregnancy
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O-thalassemia 1 (Ot-thal 1) uag Ot-thalassemia 2 (OL-thal 2)
uaz B°- uag P'-thalassemia  MaadHenuglansolge
Tunmedszmamlansuauiedens ueenidesld
Swisulszmalng Fefovaz 20-30 vewlszmnaithumme
O.-thalassemia, 5oz 3-9 1iuvme P-thalassemia Sovaz
30-50 (Wunwe hemoglobin E (Hb E) uaziesay 1-8
ifurnyiz Hb Constant Spring (Hb CS)® wonnALdawY
Hb Paksé Jovas 1-2 sunwernudlilnaiufieUnd
siaoudnanesiia @ Udniudssaduiaundmeani
denaliiRalsandad ifefifianuguusiveseimama
adfinuansefll fijuussnaiigaiiannmadienen
B homozygous Oi-thalassemia 1 v30lsa Hb Bart’s
hydrops fetalis msniinazidediadusluassdiiousn
Aaen NIdiNTuLTITeasn Ao lsafiiRanamsdenen
UL homozygous 3-thalassemia Wag compound heter-
ozygous [3-thalassemia / Hb E Q'ﬂ’wﬂfj:uﬁﬁmmi%ﬂmﬂ
fu wazihila dessnenlasmsceiden iWuilagynmadu
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2. fegideannnegminlianadiangyisingly
Tnadiudeds cellulose acetate electrophoresis Has#339
ATNLAOU Oi-thal 1 (SEA & THAI deletion) ¢18735 PCR™

3. daidensetheiiisiindTulnatuihy A Auag
fifMCV <801l Tamaimfamna HbA e F30RIATIZY
Flulnaduonlusia (CapillaryS 2; Sebia, Lisses, France)

4. gedeniamueulszing Megn 100 Nousn
zlasumsanaiaszauies lsivlunarduaieds
chemiluminescent immunoassay (Access Immunoassay
Systems; Beckman Coulter, USA.) BAZATINIATZHOU
ot-thal 2 (3.7/4.2 kb deletion)™ uag 81 Hb Constant
Spring uag Hb Pakse” "

5. TIUNNUAZYIZNIANANINTIINNT0UZTA
msifiodtisemdadifionaznnznaman sIuHaNY
idennennmsnaman Tnolfinaimsiteds dail
AM1aenae: Hb < 11 g/dl"™ angwaman: Ferritin
< 20 ng/ml"™ wing B-thalassemia: Hb A > 4%'""

MANhvoya
JaNdeyadIvadfiITINIIAN UaAIdaN
IS4 ' A J 4 v Y
maTnuiuiosay uasyrresiunIzauiesay 95
(95 % confidence interval) uazuaﬂﬁmﬂamﬂaﬁm

MedgamdgnasdIleUUINAITIY tazlioy
INBUANNUANGNIZHINNGHAIY Mann-Whitney U-test

NAMIANE

1. siauasanuavesdumnaaiiy
NaramIaNMansistiaglulnadu Laznsm
JouSinar Hb A UL IMTIRT93 AT
81 o-thal 1 (SEA & THAID ludlega 302 518 wy
W o-thal 1 59az 9.6 (95 % CI = 6.5-13.5) UL
Wuwiia SEA deletion $o8az 9.3 uay THAI deletion
Jouay 0.3 uagwunwme P-thal ouas 0.3 (95 % CI =
0.0-1.8) uag Hb E 508ag 43.7 (95 % CI = 38-0-49.5)
Anituanuavesdu o-thal 1 (SEA deletion), Oi-thal
1 (THAI deletion), f-thal uaz Hb E whiy 0.0460,
0.0017, 0.0017 1@z 0.2700 MUAFY (5190 1)
NANIATIDIATIZHEU OL-thal 2 (3.7 & 4.2 kb
deletions), Hb CS uag Hb Paksé lusagaiaen 100
510 Mivethadoiiiodutiausnveamsanun wowme o-
thal 2 $e8az 27.0 (95 % CI = 18.6-36.8) laaiduria
3.7 kb deletion 30803 14, 3%n 4.2 kb deletion 30803 1
uaz Hb CS Yovas 12 dnfluamidvesdundadifiousas
wfiahiy 0.085, 0.005 1az 0.065 MuAE (A31i 1)

A A A =~ U A A A ¢ oA
N3N 1 ‘BuﬂL!,axm’ma‘tJEN‘c’Ju’ﬁmﬁmNEﬂumngﬂﬁﬂﬂmNWﬂﬂiiﬂﬂTNWt’J’lmaL“UTN

Types of Thalassemia n/N Percent Gene frequency
O - thalassemia
O - thalassemia 1 29/302 9.6 0.0480
SEA deletion 287302 9.3 0.0460
THALI deletion 1/302 0.3 0.0017
o - thalassemia 2 277100 27.0 0.1350
3.7 kb deletion’ 14/100 14.0 0.0850
4.2 kb deletion 1/100 1.0 0.0050
Hb Constant Spring * 12/100 12.0 0.0650
[3 - thalassemia 1/302 0.3 0.0017
Hb E' 1327302 43.7 0.2700

a : number of each thalassemia type/total subjects investigated, b: Homozygous OL-thalassemia 2 = 3

¢ : Homozygous Hb Constant Spring = 1, d : Heterozygous Hb E = 101, Homozygous Hb E = 31
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2. FATINTATIINUAMILLADATN ANLNAMAN Bag

ANLIADAINNNMSNIAWMAN
nanmsdsziiunnzienan (Hb < 11.0 g/dl)

WU NAINAIIATesa 36.4 (110/302) AnMziden

1 a 1<} ..

9 drunamsdszifiunmzanaman (ferritin < 20 ng/

ml) 1AZANZIADAINNAMINAINAN (Hb < 11 g/dl

& ferritin < 20 ng/ml) ludede 100 18 wuh Sow

ay 42.0 Anmznaman uaziesaz 17.0 inziden

o =
INNNAMINAMAN (M1519N 2)

v
g A

3. deyannlanaingmanassaniuazhisinng
< o = d ¥ A A
viawan MuunaRlulnivessdasiie
@51 3 namdeyanlainInemganinsa
91191 100 M8 NEFUMINTNIATEAY ferritin BN

!
1A

oy U = ) <] J
wWisuii YUITHINNQUNNLUS 3‘13»13»1511’3 JULan 11! UAQS

2 | U 1A ] ' = 9/

ulnd wud nguidiaznamanINEnn e
@1 Rbc, Hb, MCV waz MCH fisnahinguitlaifinng
nawan udhifiteddgneada wazmaSeuioy

1
1A

321INNgNUNG (non-thalassemia) AuNguANBURIAE
a A 1 1 d‘dd v A A 2 q A 4
Hie wu ngunEIundasiielunndlulng dunli
¥93A1 Hb, MCV uag MCH figninguind udiiuud
TriuveaA Rbe 1gand1 Tasnnmsnaaeauanuuaneng
nMaadfsznIangunftunguwivie Hb E wud @
upneNAueeNsdA Ao Rbe, MCV way MCH
(Mann-Whitney U-test, P < 0.01)
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wenandfanivusmsdulugiungumfviugiuen
gunnlsgmnsinedamil msdraanugauag
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A = sl [ = A _ (3, 18) 1 I~
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d' 1 =) =S v
mhauly Ao WuANNLNYRI O-thal 1 gedeieeas 9.6
(M3 1) Bagannimsnenulununmeadaunen
naN Av 1Wedinveunau NMnuiosas 4.6 ¥ uagun
daunauaN Ao Wwadamiagiunsuazasud mwulddes
az 2.3 ¥ paasliifiun Ysemasluiuniianuidesde
msfiyasiiulsa Hb Bart’s hydrops fetalis ganinivui
o Bnmadamumsnaeiiugsiio THAT deletion Buiu
giafaslNeNUMIATIINUTBEINN NATBNUNTTY
aulngflumsamamulagiudy 1 119 NAMITIVTIN
Foyashedniradansouiumnnduam 1,641 99
Ing Sae-ung N waz aaiz "2 uazdn 1 919 Tuaniindgang
assnaniynsiulsa Hb Bart’s hydrops fetalis N3a13a
uA3EI33@ 1Ae Siriratmanawong N uag amg " ug
lisiinsnumsananulasmsdrnalunguisemng

A X = g ¥ o o
M3IATINY O-thal 1 Bl Jududeyaddgluns
MUUATTNIHIDUUIMNNININ AN TUNTAIUAN

o voaa o Y
naziloarulsamaasiiestiaguussluinm nail Tagun
UvAveImInTIAanIasnaasilony fednilina

MINN 2 BATIMIATIRNUANIZIA0AIN ﬂ']’JZ‘U'Im‘Viéﬂ LLﬁZﬂ']'J%Lﬁﬂﬂmx‘]mﬂﬂ’]ﬁ‘U’]ﬂméﬂ

Condition n/N* % 95 % CI

Anemia® 110/302 36.4 31.0 - 42.1
Iron deficiencyb 427100 42.0 32.2 - 52.3
Iron deficiency anemia** 17/100 17.0 10.2 - 25.8

*Number of subjects with condition/Total subjects investigated, a: Hb < 11.0 g/dl, b: Ferritin < 20 ng/ml
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Balance, fall and quality of life in active and inactive elderly

Thiwaporn Thaweewannakij'*, Sugalya Amatachaya’, Punnee Peungsuwan’, Lugkana Mato® .

Abstract

This study aimed to assess the ability of balance control, fall, and quality of life in active and inactive
elderly. In active elderly, the study also compared the information in elderly who regularly participated in
exercise programs (exercise subjects) and routinely conducted physical activities (lifestyle active subjects). One
hundred-and-fifty subjects from several communities in Khon Kaen province, Thailand, aged between 65 to 80
years with a BMI of 20-30 kg/m” Participated in the study. They were subdivided into 3 groups (50 subjects/
group). Each of them was tested on balance ability by using the timed up and go test (TUGT) and Berg Bal-
ance Scale (BBS). They were also interviewed regarding their fall history during the past 6 months by using a
questionnaire and quality of life by using a self-administered WHOQOL-BREF-THAI questionnaire. There were
no significant differences on age, BMI and genders of subjects among the groups. Both exercise and lifestyle
active subjects reported a higher rate perceived exertion score (Borg score) of their daily physical or exercise
activity than that of inactive subjects (P < 0.001). Lifestyle active subjects also had the longest duration of their
routine physical activities. The results of balance performance showed that exercise subjects achieved the best
balance control, followed by lifestyle active and inactive subjects respectively. Inactive subjects required the
time to complete TUGT longer than 12 seconds (normative cut-off point for elderly between 65 and 85 years
of age). Furthermore, inactive and lifestyle active subjects required the time to complete TUGT longer than
exercise subject which was clinically significant from that of the exercise subjects. In addition, the number of
inactive subjects who experienced falls during the past 6 months was about 2 times greater than that of active
subjects. However, there were no significant differences in quality of life of subjects among the groups (P >
0.05). Findings of this study confirm that the regular exercise is the best for balance control and fall preven-
tion. However, participation in regular physical activity also benefits for those abilities. Thus the program for

balance improvement and fall prevention in elderly should emphasize on regular exercise or physical activity.

Keywords: Balance, Fall, Elderly, Exercise, Physical activity
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Effects of sit to stand training on functional balance of children with
cerebral palsy

Wannisa Kumban', Sugulya Amatachaya® , Punnee Peungsuwan’ , Wantana Siritaratiwat ** .

Abstract

This quasi-experimental study aimed to investigate the effects of task-specific training: sit to stand on
functional balance in children with cerebral palsy. The study recruited 10 school children, aged between 6 to 15
years, with a Gross Motor Function Classification System-Expanded and revised version (GMFCS-E&R) level
I to III. Subjects were evaluated their abilities of sit to stand using the Motor Assessment Scale (MAS: sit to
stand item). Their functional balance was assessed using Pediatric Balance Scale (PBS), Functional Reach Test
(FRT) in sitting posture and Five Times Sit to Stand (FTSST). The subjects attended 20-minute task specific
training program of sit to stand 3 times a week for 6 weeks. Wilcoxon Signed Rank test (P < 0.05) was used
to analyze the outcome differences between pre-training and post-training, and those between post-training and
the follow-up periods. Results were found that the median (range) score of sit to stand item in MAS was sig-
nificantly improved from 2 (2-6) at pre-training to 4 (2-6) at post-training (P = 0.03). Median reaching distance
during sitting was significantly increased from 25.5(3-34) at pre-training to 29(10-50) cm. at post-training (P
= 0.02). Total balance scores were significantly increased from 40.5 (7-565) at pre-training to 44.5 (8-55) at
post-training (P = 0.04). The median of time spent for five times sit to stand in children with GMFCS-E&R
level I-II was significantly decreased from 21.8 (13.31-48.34) at pre-training to 14 (10.47-32.31) seconds
at post-training (P = 0.03). The effects of training remained after 6 weeks post training. Results of this study
implied that specific sit to stand training improved an ability of sit to stand and functional balance in subjects

with cerebral palsy.

Keywords: Cerebral palsy, Functional balance, Sit to stand
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The prevalence of musculoskeletal disorders in the textile occupation in
Khon Kaen province

Petcharat Keawduangdee', Rungthip Puntumetakul 2*, Yodchai Boonprakob 2, I

Sawitri Wanpen °, Wantana Siritaratiwat®

Abstract

Musculoskeletal disorders are one of the common health problems which can make people discomfort
during doing activity or during working and this could affect the quality of their life, family and society. It can
arise in every occupation, especially in the industries and also involved in textile occupation. The knowledge
of prevalence of musculoskeletal disorder is important information and can be a potential practical guidance
to prevent musculoskeletal disorders which will be a good effect for people and economy in their country.
The aim of this study was to examine the prevalence of musculoskeletal disorders in the textile occupation in
Khon Kaen, Thailand. Three hundred and twenty-three workers of several divisions of the textile industry were
participated in this study. The participants were asked to fill out the Standard Nordic Questionnaire in Thai
version. This study found that the top three of the most prevalence of musculoskeletal pain in seven days were
shoulder pain (39.7 %, 95 % CI: 34.3 — 45.1), low back pain (36.3 %, 95 % CI: 30.9 — 41.6), and wrist and
fingers pain (33.1 %, 95 % CIL: 27.9 - 38.3), respectively. The top three of the most prevalence of muscu-
loskeletal pain in twelve months were shoulder pain (49.8 %, 95 % CI: 44.4 — 55.3), low back pain (46.6 %,
95 % CI: 41.1 - 52.2), and neck pain (42.6 %, 95 % CI: 37.0 — 48.1), respectively. And the top three of the
most disability which affected by pain were low back pain (27.5 %, 95 % CI: 22.5 — 32.5), hip pain (21.4 %,
95 % CI: 16.9 — 26.0), and shoulder pain (21.4 %, 95 % CI: 16.8 - 26.0), respectively. The findings of the
study demonstrated that low back pain was the most frequent problem that was found in the textile industrial
workers and could make them absent from work. Therefore, it would be worth to further investigate the risk

factors of this problem in the textile industrial workers in order to prevent them suffering from the disorder.

Keywords: Prevalence, Musculoskeletal system, Textile industry
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* Corresponding author (e-mail: rungthip@kku.ac.th)

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010 203



N

Tudaangatlagiiu wmlssmeajaiuanuddny
yoam s lilszimavesauiianunigarmvinlu
wanee §1u Uszmdlnetedldfimaiamnuazunlaeu
Tanadndiannndaninuasnsanligdiangaamnasu
Nty NamsaTuayuremasy? uaznmyaamy
NAuMALTuUeY MIveeiveamagadMAIINT
fmssniiulledncail wliszmalnenae iy
nrasgaanvinsINIdIIv Ramsasnulriegnnii
N Ysgmnsinaidenlumslizneuedn uagium
NNOTFUINBATAIIN L%mjmmmwmumﬂ%u JamviAn
maveedivesmmaussnuinglumagadunssadiv
Fudhe® udmahoulilssnugaamnsalihlszian
i AémudiliiRananssnudefuisanu® &
oiluamguiiiliaalsanamahaueemaiss
szunTusume® Tagmmsnnilapmmeguaniisunoy
mahausazmsaiinaenssaluudaziu igu lsafliia

naanuAaaGvesszuunszgauaznamiie ™ Fuily

flgmdnfisuniuanzmaguamuazmamaning g
vosngauaziuaurgiaidgvesmsngaau® mln

L4

™9 nagimlddgyide

Y

AuMNBInveIfUFiAnuana
unumnThitdhee ademsau aseuat sammamsish
HufINIINNIGANDndIe® mafailgmnaguam
Fananilaansafaldududluauiall famamana
BUUUVIRUNAY (acute) ¥isomINaduuvUAee iy
a1 (chronic) MAmMIThauideslsmaunn viems
thanludnvazidnsg Mdumslmainduiiondu
Lﬁaﬂuﬂwiﬁwq1ue§ﬂﬂe§1uwa§jLaua (repetitive) #3017
msﬁmuslué’ﬂym“vhmqﬁvl,zjaﬂﬁmmwé’ﬂmﬁamﬁm%
(ergonomic)® lFiAaMILIAiude lasaadases

emmLﬂumm"lﬁnmsﬁﬂmww,amemLumua:munm

(10,11)

" mldiAaenugaydedenidiyaaauaziiasiu

Nelavoaanelssmanlan©?

mIndnuazdiandudgaarnssndnelulne
< Ao o 1 2 A A v o 4
ihigaamnssunddgyedavtianisriinnalduasyii
NHANA NN ATINVIZINATNNIULAZWUTINIVEN Y
AIYDIFUMYATHNTINFMBEIIAINTAVNIANNNTY
1a5009® fariaveuunuduimianisniidumdioen
nehagAeFumgaamnysndme lngmmzdmeszian
v =4 a A g
idule sandalulsanugaavnssnvinanalaiily
Tsanugaamnssudlngmeludiiiiesveunin® lu
msAnmanugnvedlsameszuunszguazn NIy
gadszimanchunnunilygmmaszuunszgnuazndn
X [ < o o A 1% = [
ennmamannihuilgmeadgnnuldnnds Seva
29 - 75 sietl
voalneiiu nunlusey 1 1 Nanugnvedlsamassuy

dmnisdnnlunguanavinssndime

nszgAuazNaNIiieINNDa Sosaz 55 - 80" Banda

¥

Tuiilymlsaneszuunszgauazndmiloiniy

A 1

ﬂmumﬁéwﬁaﬂuﬂduuiwuéma ushHuiindomed
foyainmfuGesindnlulinumndndmerszian
dlehimiaveuuruiudadiaouiuiiie Snfadlaid
MInsNuANNENYedlIANNITIIATENIAZAA D
stnFanu dalasnsilifulasmahiedulasamsms
Fnmanugnuasiaeninedesesermsthandsdan
awluodwngugaamnsandme eldumsfinzan
MUIIBFIINM I B INNSTInNUANZATINT
3usIsNmMNTelunywdumInerdeveunnuy Fattu
Tumsfnmilfaifnguszasdiiodnmndsanugnves
anufAaladnessuunszgauasndaniiolunguendn
gaavnssudme iiioifudoyanugiulumsnaun
WieannnzanuAaUnfivesszuunszgauazndimiile
lumheriidsznevedwlugaamasmndmenaz i
mamaludanyaziedfiude

Inqisgaeamsdnm

iednmnen et mAalnfimaszILnIEgN
uazgndnilolunduoriwgaamnisudme anda
YBUUAY

294 M3ssnaiansunnduaznennine e U1 22 alluf 3 « AugBU-FUINAY 2553



60 -

50

= ¥ = a J A\ 1
!!N‘H{]N!!ﬁﬂQii’)tlﬁzﬂli’)ﬂﬂ'J'ISJNﬂ‘iJﬂﬂﬂli’Nﬁ'JuﬂN‘] VOIITNMY

Tuauamlssnugamnssuuredan daniaveuuny

Aumisueiume

% S ': 5, N N anudimlndlu 7 Yu
8 N N NL NN
S :’: :: N § E anaiealndlu 12 hiou
N NAIFRIEN N .
N NE :: 2 N : N : M aywdadndfivhlidesngaau
& ’&%\4{& . Qg@ J;@}&\ Jg@;&a x*é’@“}»

d' a a 1 1 1 L =) a a
gﬂ‘VI 1 ﬂ'JWN"’Igﬂ"ZJENﬂ'NNNﬂﬂﬂﬁ%@ﬂﬁ')u@ﬂiﬂ vo9319me lusey 73U uag 12 199U LLﬁZﬂ’NNSIgﬂ"UENﬂ'NNNﬂﬂﬂW

nlideamyanulusey 12 @euniin luannulsanugaamnisuure Jminvouuny

ad =<
ATNTANEN

JUuuUMsINY

¥

M3anElIduMNITITIATIVUVUMAGATIN

Usgmnsmsansnasseiiouisive

Namsarslsennlut 2549 wuhilsanu
aaamnssnuFmiaveuuduiiavug 4,626 Tssa 1
Tswuqmamﬂiﬁuéwa 36w Finalsenudme
Ao ue Tseedafuidedh nazlsanudaidy
o™ lumsdasinszmnslumsaasiiiuaunuly
T39UQAENHAIINIKDIN TIMIAVBUUAN AUINVNG
fmodulagligasmalsznamdadivenlsemasuuy
Alinssmnusznns ldvnadedhs 323 au 9nau
ailuTsenuianug 975 au aaiii $evaz 33.13 veq
aunuiaviag hnsiiudeyalasduieshaunuiady
laglifimsanean

1n3eaiionlFlumsAnmateiiae noudena
Standard Nordic Questionnaire avumming"® Iaed
Lﬁamﬂiamqu%gammﬁﬂﬂﬂﬁmaizwmzaﬂu,az
adunitelusen 7 Yuiirhuin lusen 12 1@eufirhian

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010

a Qd' o a4 =) Ci 1
nazanuralnfihddemganuluson 12 ineuninin
1 1 1 d! ] I 1 v 1
ludengg vessame swwdaiu 9 dw laun ae
Jolria Yodon YoNe/H0 MAIEIUUY YAIEINEN VO
azlna/due do19 uazderi/h iusisudeyalag
TVioraaiasneuuuaaUMNLIDd

nsUszanananazinzvideya
Jiangideyalasldmndsuasisegudmsy

foyastoitios wazanmd Yovaz dmsudeyaussiiy I

1§Tsunsn STATA 10.0 Tumsdianzvidoya

NAMIANEN

foyanall

HoyanndIogduIu 323 au Tuisewwes 91
e wod Tuenanasiasiuou 323 au dalraegluie
153U Ao Wegszndng 20-39 1 (Fewaz 69.2) Henan
ﬁﬁﬂﬁ‘ﬁﬁmqﬁaﬂﬂ’j’] 20 ¥ 91m7u 35 au (5e8az 10.9)
mmaiiasifiengenin 40-59 1 $1uou 63 au (Gow
az 19.6) nagfievnaiasiifioginnh 60 9 $1ou
1 au Fovaz 0.3) lusnnunmaiasrauaiuea

295



0 a ¥ I 0
AUATINANQN 30808 69.3 uaziuoandatiasinase
Jouay 30.7

ToYAMUANNYNVAIANNAAUNANISIUNTEAN AL
ndmilo
ANNYNYRIANNHAUNANNIZUUATZQALATATIN
ieluaunulanugaamnssauneuudaaiiuiium
SovazvosanuAnndluudazdimveshamevesdid
amuAndnfiile fieufusuaunuiiamg woh anu
#n 3 duauusnlusey 7 Ju Ae Jolva Jevas 39.7 (95
% CI: 34.3 - 45.1) vidednan Jevaz 36.3 (95 %
CL: 31.0 - 41.6) wazdeie/io So8az 33.1 (95 % CI:
27.9 - 38.3) muadu lunsdlanugnlusoy 12 1hou
wuh anuAalaimessunszgnuasndmiile 3 Sudy
usn e dolvd fesaz 49.8 (95 % CI: 44.4 - 55.3)
viaediuan Sevas 46.6 (95 % CI: 41.1 - 52.2) uag
Ao Jewaz 42.6 (95 % CL 37.1 - 48.1) muMeiu
(51l 1) u,azLﬁaﬁmimmmfguLLiwmmmﬁﬂﬂﬂa

Msen 1

MAatulunduanny nuh anuAaadmhl¥domea
nunnfiga fe USnamdsdiuan Jevaz 27.5 (95 %
CI: 22.5 - 32.5) dodazlnn/dun Sovaz 21.4 (95 %
CL: 16.9 - 26.0) uazdolva Sovay 21.4 (95 % CI:
16.8 - 26.0) MNAA (M9 1) ilefinsanaams
iRaenufnnfimessuunszgauazndniie Tasdil
ﬁaﬂmﬁ@mmﬁﬂﬂﬂaﬁLﬁﬂ%ui'mﬁummdauﬁhm V04
TIMe 9 d W ABNUTRNUYAEMNIINUNDIUN
anufindndlusey 7 Yu 1indunnd Yevas 77.1 Tag
HanuAaUnf 1 uvs Sevaz 17.0 uazdalnd 2 uva
Sovaz 16.7 VinatiienmAmindtnfudnbunniigs
3 BUAVLIN AB T8 la avdIuaN nazdelie/ie uaz
aunluTsnuianuiiondlusey 12 ifeu Aatuna
0 Sowaz 84.5 laglianuidalnf 1 urie Sevas 14.6
naziinUnd 2 i Yovaz 14.6 (Msed 2) 13NnaiE
anufminfisafudmsunaiiga 3 Suduusn fe 4o
Iva videdinas uazae

a a Y .&' o/ I a le
mmﬁqﬂmmmmwﬂﬂﬂmmﬁzwmz@,ﬂuazﬂammaslusau 7 U Tuiau 12 199U nagANNNaUnan

Mmvdesmganuluse 12 iieunrumn vesaunululssnugaamnisuumei Jmiavenuan 911

323 Al
. . ANUHANA
ANugnIuse 7 Ju ANNYN UL 12 Nou P
, ‘ nilnaeangaau

AIUUBITINNY . ) .

IUIU TUIU IUIU

) 95 % CI ) 95 % CI ) 95 % CI

(5@8@3) (iﬂﬁl'ﬂgﬁ) (50‘6'(;15)
1.79 93 (28.7) 23.6-33.7 | 138(42.6)***  37.0—48.1 61 (19.0) 14.6-23.4
2. 70 lna 128 (39.7)* 34.3-45.1 161 (49.8)* 44.4-553 69 (21.4)%*x 16.8 - 26.0
3. Yoron 26 (8.1) 51-11.1 60 (18.6) 143-2238 37(11.4) 78-149
4. Hoile/ile 107 (33.1)%** 27.9-383 130 (40.1) 347455 67 (20.6) 16.1-25.1
5. HAIEIUDY 94 (29.2) 242343 120 (37.3) 31.9-42.6 57(17.7) 13.5-22.0
6. iadIUa 117 (36.3) ** 31.0-41.6 151 (46.6)** 41.1-522 89 (27.5)* 225-325
7. Yoaz Inn/duan 106 (32.9) 27.7-38.1 131 (40.7) 352462 69 (21.4)%* 16.9—26.0
8. Vo1 81(25.2) 203 - 30.0 101 (31.3) 262-365 64 (19.9) 154243
9. Yo 84 (26.1) 212-31.0 114 (35.4) 30.2—40.7 63 (19.6) 15.2-24.0

*Ysnanianuralnfnnige = usnanlianuAalndundudun 2 = usnunlanuialnfundudun 3

296

’Jﬁ'iﬁﬂiL“(]ﬂﬁﬂﬂﬂiLLWY]iTLLEﬂxﬂ’]ﬂﬂWWﬂ’\ﬁ@ e U1 22 alUfl 3 o NUENBU-FUINAN 2553



d‘ a a Q:i a :9; 1 o/ 1 ! 1 o =) C!' 1
AITNN 2 ﬂmmgﬂsumﬂmnﬂmmwﬂﬂﬂmnmmuiauﬂuwmmumm ‘UEN?NﬂWEﬂ‘L!ﬁ@‘U 79U Uag 12 1IaUNniIU

0 Tuananululsanugaamnisuuredy Jmiaveuuny 1MUY 323 au

luson 7 3u lusev 12 1hou
msinaaNuAalna - - ”
U (AU) j0U0z U (AU) jouay
liia 74 22.9 50 15.5
1ne 249 77.1 273 84.5
1 1A 55 17.0 47 14.6
2 U 54 16.7 47 14.6
3 UMY 40 12.4 40 12.4
4 UMY 35 10.8 38 11.8
5 UMY 28 8.7 31 9.6
6 LYY 15 4.6 22 6.8
7 ¥4 10 3.1 14 4.3
8 N4 9 2.8 22 6.8
9 LMY 3 0.9 12 3.7

Isalnagaguamsane

NAMIANBIMANNLNVOIANHAAYAANI
szuunszgauaznduiiolunduiieghaaunulsany
PATNMNITUUNDIN WHIAVBULAY T1UIY 323 AU WY
1 vnasiasdnlnajogluTousan iforgsenin 20-
39 1 fe¥evay 69.2 nazillueraadaswavda Sovay
69.2 FananansAnsmuhdnyazlsennglumsdngm
aSai] fiamadwadafundguanmilulssnugadmngsy
Ametsziandu TagmsfAnuves giian fndag 1
Anunlunguannulnnugaamnssndusesi S
391 au wuN gaaiasdmlvgergsenin 20 - 31
9 (mqmﬁ'ﬂ 295 + 6.5 1)) Wumemednnu Jesaz
25.3 nazumandgainnu Sevaz 74.7 uazdyngy
agmnnsldlndiAssiumsfinmves agns 1dagna " &
Annanuidesdeanuiiosdwesndmitolulaame
A 9 210 au wuh sanaiasdiulne (Sovaz
46.7) fiogogienin 31-40 T (1ginde 35.6 + 7.9
1)

Tums@nmnadail TdAnmmanugnvesanufia
Unfimessuunszgnuazndunilenslusen 7 Fuuag 12
WWoudiran HudanuAalndinlidemyanuly

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010

sou 12 ifeuiikuan elumsfnmanugnuesan
ﬁﬂﬂnﬁmqizuumz@ﬂuazﬂé'mLﬁaiuﬂduqmmwmm
dmevsziamduismsmiu dnlnafpzdiumsinmnany
gnlusen 12 eudishumn §elifimsdnmanugaly

13,14) = gj :’!’ 1
PNNANIANEIATNUNDIT AN

% d‘ 1 (
50U 7 TUNMUIN
Aa a a [ 1 Q) a a
AnUnavsnadelvaituanuradafinessuunszgnuaz
adwilenwuldnnngalusey 7 Juishuin (Govaz
39.7, 95 % CI: 34.3 - 45.1) N3tlowdeannnlugn
UsznoumBnlulssnugaamnssn iuniisluednides
I%usamelumamaunagianyazimamanauniiu
lhdidganeanuialadusnadslva wu mamnauly
% d‘d dy = = = (17) 1 d‘
anpaznimMIeNto eIz 19 mMIuasuuau
naeamevsesonmennalumuminginidela ms
on (lifting) viseann (pulling) naesunuriasame™® i
fosiimsiadoulmdelvand 99 (repetitive) wazms
o a [ I velw (17) I v dysl
maudanenuiuszezanu’” wWuau yenanilu
msAneiidany anunAanfmessuunszgnuazndx
.&' (Y] d‘v d' I YY) A a
Wolusoy 7 JunmunnnunAudus 2 Ao ANNAAN
UnAvsnamasdan (Gevaz 36.3, 95 % CL: 95 %
CL: 31.0 - 41.6) Wloamaaunusinimsmanuluans o
d’ I [ d’ 1 YR 1 v ]
niluiladuideedeninsUiandediuanale 1wy g

297



maulumAne wee (stooping) wazmsmanulumia
adn (twisting) Tumsuasuunurasadie msndeed
Glu‘viwn\‘iLamﬂuiwznmmuﬂ (prolonged posture) 1%
M3BUluMIAILANIATBIINT MITUILe (prolonged sit-
ting) Tumsdzgouniu nasnaumssnvesvitin (lifting)
(8,19)1 . 1 o I v d! [ ul o
sz 1Wudu sednsazmmanazms
lSnundsiislumamanasnanendinaliiinusana
gauunszgndunas uaznelviiao1mstrandamumn
T8 lunga“™ azilymanuiadadnwuanaiiludusy
3 luseu 7 Muiruin Ae anuAalafivsnadele/ie
(3evaz 33.1, 95 % CL: 27.9 - 38.3) natillennluy
o =} d‘ =} Y A 90’ Yy A
msmauiimsiadeulmilonazdeiions uazldveiie
Tumshamidudmlvg nanamsdamaisiiudhde
Ne/dieazhidnedly 3 duduuInvosaNNYAluTey 12
=y ld‘l a o 4 = d'
weu udilafiansannnsnnuiesazlusey 12 weun
FUIUED aznunaunuiaNuAalnfvesdels/lemnn
a1 Sovaz 40.1 3neglu 5 SuduuInvEIANNAAUAGNY
v ﬁy =) d! = o 4
JPUUNIERNUAsNAWILBINIBY 12 1oy FaliTIuiey
agnlndiAeany uihanugnvesanuialnfivesdeio/
=y = 5 .é’ =y a a 1
Holumsanmasatlazianuinlafuandieinanau
Tsanulungugaamnssndamelsziandu smuanugn
yosanuinnfivesdeie/Aenanlumsdnuil (e
az 28 — 71) "M JEANUNANNUANANYBINUIUGDEAY
TddeAumnn wazilefnsannnaduvessanuialni
wdmudh eanuranfvesdeiie/doedludududug 1wy

a2 o d! =2 a 5(14
IyINU ﬂzsﬂumsﬂnuwm IANT LaAND

ldwuhau
P A a v A oA A
NuranguruaiianuAnnAvesdeiio/iie 1Heswnlu
o =} d‘ =} Y A 90’ Yy A
mannuiimsindeulmilonazdeiioss wazlidoile
Tumahauidludwlung Fafidnsazmahauladifes
AumaThaululsanugaarns NI Y
NAMsANIINUNANNENTOIANNAANANI
JPuunIzgnuazndonnuInniiga 3 duduusn Tu
59U 12 170U A. I9lva Fevay 49.8 (95 % CI: 44.4
- 55.3) navdinan sevaz 46.6 (95 % CIL: 41.1 -
52.2) uazA® 3oaz 42.6 (95 % CI: 37.0 — 48.1) mu
M FedeandesnunanmsansNuIn ueAnfinu N
Amlszneverswlulssnugaamnssndmeiionnsmy

JLUUNITQAUASAMNIUBINNGA 3 BUUUIN AD 1A

dran (Govaz 59 - 81) Ao (508a% 55 - 79) wazve
Tva (Sovaz 42-78) 1 yanamsanmasainunany
Anndu3nade manunuldnanganaluseu 7 Suuay
12 1091 HaZNUMNANNANUARUS NavaadIuaaiy
ansanuldinndusudusesadin Bauand1aans
=8 d' 1 d' 1 Y] 1 I a
ANEINHIUNINNUNDINTIraIdINaITUANINHA
Unfinnszuunszgnuaznanileinuldinniga mail
avdisunnnlumamaululsanugaamnsuiure Iy
=} o cs' v nd' ¥ 1 & 1 1 &2 o v
imsmanundesadsulmdelvailudinlvg Jaml
NUANNAfUARYDITD laNIANIMAIdNEN eals
A MAMsAnIIL ieRINTANANNFULTNYBI0INS
1hardediuaraniiaduvesauaulusey 12 1houn
A wunaunuiomsthanasdimaaudesga
= 4 d! 1 d' a a
MU Sewaz 27.5 BanuInnaigaluanuialn
Mg wagansanuldnnanaununeai iy
pmsthandsdiaaudemganmuiuinn Sevay
9.3 " MitlenalesnanaununeaiNIMIYa
WnIzrIMaInaulfiosasa uansanmsmauly
T39UgAEMNIINUKOIY Fazdoamnuniinsadou
Tmssn (repetitive) visodimsmaluman liwangau
(awkward posture) HAZINIUAAOAIAT MIHYANA 11
1 o I v v a v 1 o d' (=)
sevnamanilullldes Afnenui manhaunbia
manneanaliianoinsthandeladieninnmsniau
d'd o I welw (16,20) (v 6’5 = 06191
nmsinduszeee AanuIaM ¥nmuANNgNYea
91M13512ana3UAUNUTINUGATHNTINUNB I
Tdunnaluaununedai edalsfan winiadoman
é’ I3 o 4' ] 1 o o o 1o o
Hifuiladendanalpensadoadunaa uadaoanuilade
pundanamiiinneImsands 1y wgAnIsuguaw

)22 459 ANNIASYAINMS

$19¢ (health behaviors
¥ (stress)® WHud Frenamuiiaiosan meitlaly
mahaulilssnugaamasniall sanagaannaay
UMeINE IR UeAMATNAREMIARIASIET I
ANNYNTVDIANN ﬁmJﬂﬁﬁﬁﬂﬁﬁamqmmﬁmmmmﬂ
yaedmanne anxAalafusnadeaslna/dun (e
az 21.4) sl hermsmhmisnadeasina/du

3% 9 19A9101)

PUUDVIATNINNUI N UEIEINE
gaoniAanndnyazmM I 15U Tuurungale waun

S v y L4 5 =
fme urundudia ununeIudn sazuruAned lulseu

298 M3ssnaiansunnduaznennine e U1 22 alluf 3 « AugBU-FUINAY 2553



eIl Aaunuazdeseglumsudademuiiunm
u semsouiunannuhldifausinadededzlnn

2620 i lumsaneilag

nazhlmhaazlnamuanla’
wuaNuAARLSnatazlna/funly 3 duuINYDY
a Qd’ o Y Y T 1 a ngl

anuAaUnATI Videmganuud livoanuialngdily
3 duAUNIATEIANNAALUNATUTEY 7 nay 12 1houn
Huan sinuhenuAalnftideeglududun 4 vesanu
a ad’j (Y] 2 d' ] d! < v 1
AaUnANalusen 7 M uaz 12 1dounauN RN
Hhusududiue YBIANNAMIAGNNIZVUNIZYALAZAAIN
X 4 o X
Wenwulumsaaeil

namsnuasainn asnululssagadmassu
unerudlnglanuialnfiedwiios 1w luseu
7 T waz 12 weunruin (Sevay 77.1 wasievay
69.0 MNMAY) doanrdosiumsdAnlugaamnITnas
NoUsINNAUBIMUNNANNLNVBIANNAMING Fosay
72.4 - 88.7" lumsanildanun anuialafinifa
é’ 1 o/ 1 d’ A o % o =) v
IusmdvdmduInanga 3 duduusnlusen 7 3 de do
Tva vidsda uazdeia/ile naglusey 12 1wou Ao
Folvia vidaduan 1azAs FINNMIAAEINUI 81T
1handsdmanisunmumsmanvesauaniusnuly
tiosdalianzgnazias Wownomsthandadiman
Hhuilgmadginwuldtesifudududug (evaz 59 -
81)12142529) yae Fuanuialadnansanuldeslu
NN 913 laglugrFianinaunansaiine1manhn
ndadmanlanaud Sevaz 60 o9 80°% eI
harasdmanluauendneee duazannsametedla
=S v o = % 1 1
av¥esaz 90 uazenaUIINOIMIIA Indoganely
asaininesamniess® udfendinansznudems
o ) A Aa av v [ c!'
mausazmIniiniiamuladld wazdaiuilgmn
pRdINAReMIMNUNIIUTTITEUNAZIZELE1) NA1IAD
2IRMITUAMUMINNULAzNAaMINNUI lunase
W BIodINamlieINInazaNuIuIvedlsAiNTY
18 dsiu ineldnmsdadiunginssnguainvesanay
Tulsanuuneiuiialsz@ninasdgnagaga mMsdnwg
Haduideddumahanunzne iAo mahandaaiiu
Q' o o o I d' 1 (Y [
fdaguazaniunezsiedesiunnglsaianasan

o v o Ad! = o = \ =

mamanulaszauviia Jaamsnmsaneasly lumsdnm
UlddnasanugnveInNNAaNAYveITZIUNTZNLAS

adunileluninasheg luidesdu Suhlimaudeya
Tumsihdeyallduduuazilosiumsiinanuialng
meszuunszgauazndaniiesitieannnmahanld
fonriavesmarnmluadail do Tildhmaduied
voaszmnaslumsdnin wenmnitlumsnnilifiums
Anmidsanugnvosanuialndvemniadeluiame
uaziflumsfinymihiesdennazdilinsouagquisera
arfasdnilvgllulsean dlesnnenanaiaslumsanunil
fiovenaianiusiuon 323 au adaiiiu Jovaz 33.13
vosauNUTINg MadnmasatelSiasdnmaeana
ynvesmsthanddmdunudihieidimaliian
mmaﬂmwé’qdaudwﬂumjuqmawwﬂiﬁuéama Wiem
matleafunazud lvdel/luemnan

aaanssulsend

vovouAMnguITelIande Yiare uaziln
Jodug anzmadiamsunmd wminerdoveuuny A
anyayuuuazveveuameaaiamniululsanuum
9 Suneifies TanTaveuudy RlFanusniielums
An3Toasail

1PNEI1TONDY

1. wasm qudam. mafidusmvesgnilumsiasa
dsnanutasasglumsmau: asaldnelseu
POUUAUUKOI JINIAVOULAY [T1BNUMTANT
daszSygraadadaasnmiudia @1913%1013
VIMIWAIN]. vouUAY: TUAnINe1as iimendy
YouuNY; 2544.

2. duinnududiuiavfavinananuazvagon
(d@e7.). UNIANERATNNITN: Qmmwmméqm
leowlanl] 2552 [Shaile 12 waumaw 2552].
nhttp://cms.sme.go.th/cms/c/portal/layout?p_1_
1d=25.674

3. Koskela RS, Klockars M, Jarvinen E. Mortality
and disability among cotton mill workers. Br J
Ind Med 1990; 47: 384-91.

4. Morken T, Riise T, Moen B, Bergum O, Vigeland

SH, Holien S, et al. Frequent musculoskeletal

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010 299



10.

11.

12.

13.

300

symptoms and reduced health-related quality of
life among industrial workers. Occup Med 2002;
52: 91-8.

Ghaffari M, Alipour A, Jensen I, Farshad AA,
Vingard E. Incidence and recurrence of disabling
low back pain and neck-shoulder pain.
2006; 31: 2500-6.

Picavet HSJ, Schouten JSAG. Musculoskeletal
pain in the Netherlands: prevalences, consequences
and risk groups, the DMC3-study 2003. Pain
2003; 102: 167-78.

Spine

Marras WS. Occupational low back disorder
causation and control. Ergonomics 2000; 43:
880-902.

Punnett L, Priiss-Ustiin A, Nelson DI, Fingerhut
MA, Leigh J, Tak SW, et al. Estimating the global
burden of low back pain attributable to combined
occupational exposures. Am J Ind Med 2005; 48:
459-69.

ffaes yyasTuni. Pafeitugunalszms anu
amnsalunisquaniiod uazmi@uamumuﬁ'a
M3A2VANDINIIANAIEINA1Y09F 15139910
A3NIWNNITT [InertnusdSyainerunadmeans
NMTdin 1IMINGIIaATOUATINATYNBU].
YouUAU: UaNAINGIds NINeIdovoUNAY;
2548.

Andersson GBJ. Epidemiologic features of chronic
low back pain. Lancet 1999; 354: 581-5.
Ghaffari M. Low back pain among industrial
workers. Stockholm: Karolinska Institute; 2007.
Deyo RA, Weinstein JN. Low back pain. N
Engl J Med 2001; 344: 363-70.

giian $ndad. damanuiilesdwesnduiilenn
mamaululnugaamassduseari muansy
AU 9uneLed arinvounau [InetinusiSyan
Mssaguenaamiada mineunisd
AAN].  YoUUAY: TUNIINGIay NHIINGID
YoUUAY; 2550.

14.

15.

16.

17.

18.

19.

20.

21.

22.

NI WBegns. mavszifiuanuidssdeanuiiios
Sveanduuileluauanlssnumed suneiies
Tadadegi [IneninudiSyananssuguadns
SRS TAIL I awﬁsmamﬁaf?ﬁl,mﬁau]. YOULAU:
DaINeas NiamedeveuLnl; 2550.
Tudnngderuas. veyafiupuimiaveuuny
[eoulail] 2553 [é’mfﬁa 21 wguMaN 2553].
91nwww.dbd.go.th/mainsite/fileadmin/sites/
khonkaen/files/50.doc

037330 BT, AMZFUMUMIIZUUTATINNAY
adunilolusanudeaiumans ueenifisamile
theaningm [neniinusiSyanamsnguanans
Doudin 619MITIBIEAA]. veuunu: DanaInede
NvMInedeveunny; 2550.

Hagberg M, Wegman DH, Prevalence rates and
odds ratios of shoulder-neck diseases in different
occupational groups. Br J Ind Med 1987; 44:
602-10.

Alexopoulos EC, Tanagra D, Konstantinou E,
Burdorf A. Musculoskeletal disorders in shipyard:
prevalence, health care use, and absenteeism.
BMC Musculoskelet Disord 2006; 7: 1-10.

van Vuuren B, van Heerden HJ, Becker PJ, Zinzen
E,Meeusen R. Lower back problems and work-
relate risks in a South African manganese factory.
J Occup Rehabil 2007; 17: 199-211.

de Looze MP, Visser B, Houting I, van Rooy
MAG, van Dieén JH, Toussaint HM. Weight and
frequency effect on spinal loading in a bricklaying
task. J Biomech 1996; 29: 1425 — 33.
Fogelholm RR, Alho AV. Smoking and interver-
tebral disc degeneration. Med Hypotheses 2001;
56: 537-9.

Yipt YB, Ho SC, Chan SG. Tall stature, over-
weight and the prevalence of low back pain in
Chinese middle-aged woman. Int J Obes Relat
Metab Disord 2001; 25: 887-92.

’Jﬁ'iﬁﬂ’iLY]ﬂﬁﬂﬂﬂiLLWY]iTLLaxﬂ’WElﬂ’\Wﬂ’\‘]j@ e U1 22 alUfl 3 o NUENBU-FUINAN 2553



23.

24.

2b.

26.

27.

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010

Hoogendoorn WE, Bongers PM, de Vet HCW,
Houtman ILD, Ariéns GAM, van Mechelen W,
et al. Psychosocial work characteristics and
psychological strain in relation to low-back pain.
Scand J Work Environ Health 2001; 27: 258-67.
Feinstein B, Langton JNK, Jameson RM, Schiller
F. Experiments on pain referred from deep struc-
tures. J Bone Joint Surg 1954; 36-A: 981-97.
Hockaday JM, Whitty CWM. Patterns of referred
pain in the normal subject. Brain 1967; 90: 481-
96.

Pope DP, Hunt IM, Birrell FN, Silman AJ, Macfar-
lane GJ. Hip pain onset in relation to cumulative
workplace and leisure time mechanical load: a
population based case-control study. Ann Rheum
Dis 2003; 62: 322-6.

Chester MR, Rys MJ, Konz SA. Leg swelling,
comfort and fatigue when sitting, standing, and

sit/standing. Int J Ind Ergon 2002; 29: 289-96.

28.

29.

30.

31.

32.

i asilagmn, Jaing sugumina, ghaen oun
M. mmézgﬂ%ﬂiﬂmﬁzUUﬂé'mL'ﬁmtazmz@ﬂ
voathefinsumsininiinaiinmenmiiia g
vimsguamwmatanmsunnduaznieniniinge
ﬂmzmﬂﬁﬂmiuwmé NHINYIQBVOULAN. 1TENT
matiamsunmduazmaenminte 2552; 21: 153-9.
g Aaunmaseg. anuAmmadsumammhiia.
NINIMAAMIUNNIuazMamMmnga 2548; 2:
1-3.

Cassidy JD, Cote P, Carroll LJ. Incidence and
cause of low back pain episodes in the general
population. Spine 2005; 30: 2817-23.
Hartvigsen J, Leboeuf YC, Lings S, Corder EH.
Is sitting-while-at-work associated with low back
pain? A systematic critical literature review.
Scand J Public Health 2000; 28: 230-9.
Burton KA. How to prevent low back pain. Best
Pract Res Clin Rheumatol 2005; 19: 541-55.

301



S e = = e
. MARANITUNNGLATNISAINLNTR UNUTAURVD
7 £
“'»:,-f:ﬁ«-"* JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

¥

= o d' &4 % J Sg C%4 =
nsAnsiseInavaInnud lunslviveyailounavdenisanimiinluvaizty
vasdthylsariaaalaananes

wssSNN Yad', aans Jullicy®*, eavnm 1ou:ans’ .

U v
NN
ladnuSeuisunavesnnualumslideyailoundudemsaniminluvazguvedihodumaaiasai
WY 18 au uiudingyn 4 ngudedsiuaain Tdun ngu 0 % feedback (4 Au) 20 % feedback (4 ) 50 %
feedback (5 Au) uag 100 % feedback (5 Au) lasmenaamsinmanmintialsziiuuds gihennaulddums
Hnmsnsgneihwinuuwihluhguuuiases Balance Performance Monitor (BPM) 1iinidin 10 aSaodu 5 Ju
1w 4 < 1 ¢ & o A Xy Yy Y [ o
aadat samilune 2 dlan sluvasinsuiidiheldsudoyailoundunnmnesdyanaliuuseudanna
(visual feedback) mstlounduanada (verbal feedback) uazmasIedIgnIduld (manual guidance) 310N
mamwinta giheynagulasumassiiumsashminlumsu (body weight distribution) Apunsinuag 1 Jumaa
M3fn Jianzideyauuunssann nanuNaiseIuYeIMIeyazveInNNIANANYTeIMaMTN BT
Aounagndaimsinunliunezanasnnlungn 100 % wag 50 % feedback Insdaiiy 95.2 % (23.8 - 99.2)
Az 72.2 % (32.0-96.2) MUMGU vauzNngH 20 % uaz 0 % feedback HAWMNAY 42.4 %(41.0 - 44.8) uay
41.1 % (26.1-83.3) muaeiu m3Anmassiluaaaliiiuhmslideyailoundunanuagauinzdinadsdemsaan
o/ 1A A = 2 [ ¥ ' v Y o/ d’ d'c': d' PRl o '
winlwhduvesdihevasaidenanatluszsziReunauldaniimslideyailounauiianuacm weswnndihedied
Tuszes acute wag subacute Fdoamsisoudiinuzlmi mslideyailoundunnmeusnizsieidiudoyailoundy
d' ! FAl v Y [ d' d' IS} o/ d‘ o 4 3 o/ o/ 1A A
namelunuansetll aplldnmslideyailoundunanuagaiivmlinnsilimsnssnehminuuwinluhgud
Junnnnmiideyaileundunanuaem

MmdAey: anudveamsteundudoya, mmssidlumau, fihelsavasaidendues

'Mangasineamdainmiiadia avninmenminta
"MEINMeMWINGa aazmatiansunwng uvamedevennau
*FURAsIUUNANN

302 M3ssnaiansunnduaznennine e U1 22 alluf 3 « AugBU-FUINAY 2553



Jels s = = SRl
= . INABANISUNNGLATAISATNLNUG UNUTAURDD
z"'»:,-f:ﬁ«-"* JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Effects of the augmented feedback frequencies on body weight distribu-
tion and functional balance during standing in patients with stroke: a
pilot study

Pantipa Moondee', Sawitri Wanpen **, Alongkot Emasithi > .

Abstract

The purpose of this study was to compare the effects of different feedback frequencies on body weight
distribution and functional balance in patients with stroke. Eighteen individuals with acute and subacute stroke
were randomly assigned into 0 %, 20 %, 50 %, and 100 % feedback groups. In additional to conventional
physical therapy, all patients practiced standing their balance on the Balance Performance Monitor (BPM) 10
times per day, b days a week for 2 weeks. During the subjects received visual feedback from light on the
monitor, verbal feedback and manual guidance. Body weight distribution (BWD) were evaluated before and
1-day after training. Descriptive statistics were used in this study. The result showed that after training the
median of percent difference in body weight distribution had tendency to decrease more in 100 % and 50 %
feedback group 95.2 % (23.8-99.2) and 72.2 % (32.0-96.2), respectively than in 20 % and 0 % feedback
42.4 % (41.0-44.8) and 41.1 % (26.1-83.3), respectively. This indicated that providing feedback to patients in
acute and sub-acute stage at high frequency was more effective in learning weight bearing in standing than low
frequency as they were in learning stage. External feedback helped augment the insufficient internal feedback.
In conclusion, high feedback frequency had tendency to improve the body weight distribution better than low

feedback frequency.

Keywords: Feedback frequency, Standing balance, Stroke

! Physical Therapy Program, Graduate School,
* Department of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kaen University

* Corresponding author (e-mail: wanpen03@hotmail.com)

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010 303



Ui
fihesumasssgndanlngiimsnszanethmin
aswunaesdlinhfu? TnefmnTilummanides
mslFniudouus fadinademmiaduraiziunas
amhligmsdu dhmemwihiadndudednlidie
iRamsSeuimsanhminndseuusuiingu Tnserds
doyailoundunnmeuen (extrinsic feedback) lums
suslFRemsBeuslmi namsnmnfishumuhag
Hndusnmiunmsliteyafleunduannmanes Tnalums
Anfidnhimssnmmememmhiagsismsoendas
meitll 0 fiduduaugamamsedaluhiunasms
wdeulmluFimlsziiu msfamves Walker nag
angluil 2000 Wisuieumslitoyatlounduiieaiy
MUrIYeAdudnIN (center of gravity) Ing3s MInes
msldgy wazmsduda wunmsldsudeyannmnes
fnaianhdemaaslugihesumaaisdn™ Heller
uazAne iﬁ‘c’Jmu’J"lQ:J:‘]'J’JSéjNWTﬂﬂéQ%ﬂﬂa:N‘ﬁvlﬁ%Uﬂﬁ
Snmamenmihtiasuiumslideyaileunduannms
umﬁmiaﬁmﬁﬂwmmﬁy’qaaqﬁnashqau@aﬁﬂ'jmfjuﬁ
Tdsumssnmememwihtaedafien® agwlsinu
anudiimnganlunslifeyatloundunnmeuend
Tidufiaqldmida S93ldTimsdnmees Thomas az
Harro T1fl 1996 nsuifisuanudvesmsliideyailon
ndunadwsvesmaadeulmlumsdsuimaiadeulm
uunlugihefildfinadumaauesngusiag wuhas
Tifoyatloundunnasmaamaadeuln (100 %) oy
ﬂtjuﬁvlﬁ%fu%mgaﬂauﬂé’uﬁmmﬁ@%miw (33 % uag 67
% KR) lidsnainansdufudomsdouimsnuaums
wndoulm® dwiunguithelsanaeaideaanesmumh
Tifianuuandniuvesnamslideyailounduanms
eaINANNA100 % wag 67 % Faded'® 1wy
pglsimu Bulki nag Hoffman 111 2003 wisuiiioy
msliideyatloundunadnsveamaiadoulmluaulng
wh nguitldsumslideyaileundinnads (continu-
ous) wé’qmimé“au'lmdqwa@iamiﬁsuiﬂﬁmé‘aﬂmiu
%4 acquisition phase iﬁaﬂ’hﬂtjumﬁ%}uﬁauﬁaﬂauﬂﬁu
Greanud 0 % uaz 50 %" Flideandesiumsdnm
Tudtheidaifisannmsdulienifisunsliteyatleu
ndunadnsvesmaadenln 2 ndudsanud 50 %

304

waz 100 % wun ngunldsumslddeyailoundudie
ANND 50 % AM3lasuni/adlugie retension phase
ldaninguinldsudeyaileundudrsanua 100 %"
Guadagnoli uagamiz Nenunhemsauduisenuims
4' P 1 ‘é Yo v o/ gj %
wasulmldaniuieldsudeyailoundunnasimdims
waeulmn™ azmuldhnnmsdnmnludihelsanasa
2 A < vy o A A
eaanesnruumslidoyailoundunanuaaen
k% o/ 2 = Ci o =S Ci o
g9 nazdalifinma@nlamhmsdneuferiunaves
anudlumslideyafloundunnmeuendemsinmsn
sznevenhminuuinluvasiuludihelsanasaidon
v & av dyzs A o J 4‘ = )
aNeIRINIIB NN IngUszasdie nSouiisuna
vasanualunmislideyailoundunnmensn dons
Feuimanszneveninvinuuiiluhuvedihelsa
ORRIGRIGHEN

ag =
ADNITANEN
=S dy 3 Ao d! Yo

mMsaneiidunsieuuunisnaaes 065U
M135U30991NANZATINAIIITETIINMITE TUNYBE
wrimnedeveuuny Anelusraaiasfihelsavaen
A A A 9y A ] v I 1
enanaansasulaelilfiasessisldidunaeda
ey 30 NN 15UMsSae o lsanenadsuasuns
AazuWnemMans uminendeveuunu lufidagmnidm

I~} 1 v =§ A ya

msueumiu hiliflgmamnmsdeassensidouuas
aNuAaLnADUY NHNARDMIINY

iaNANImNg 18 au gulasmsivamn 4

1 Ci VY o/ 4 1 1

ngu muanudveamslideyailounan ldud ngu 0 %
vsenguanan Lildsudeyailounduias 91 4 au
ngu 20 % lasudeyailonundurainmsinasan 2, 4, 6, 8
naz 10 1Y 4 AU AgH 50 % lasudeyailoundunas
M3ANATIN 5 wag 10 11U 5 AU wazngu 100 % sy
Hoyailoundunnasanaimsila i 5 au eranaias
ufazNelasuMsHnEuRI81AIee Balance Performance
Monitor (SMS Technologies Ltd, Essex, England) 1
ANMYVAINMITAINIMINWINTAY52134 91uIu 10
A339 @z 30 3WM 5 Judediant I 2 e Jeya
Hounduneraanaslasuvazin ldua deyailoundu
namsnssdyanalwuuasudaina (visual feedback)
Ada (verbal feedback) wazms¥IethaIgmMsauA@an

UAMeMWINDA (manual guidance) MUANNANNE

’Jﬁ'iﬁﬂ’iLY]ﬂﬁﬂﬂﬂiLLWY]iTLLaxﬂ’WElﬂ’\Wﬂ’\‘]j@ e U1 22 alUfl 3 o NUENBU-FUINAN 2553



9du oraaianNeldsumlisiinanuuanei
yeamsnsznevenminuu iy (body weight
distribution %58 BWD) Asuuazyaamsia 1 ulae
mstunssdliefigauazashminlinhfussnhanh
TaesheunuHugUISIeaIATe Balance Performance
Monitor [Hunan 30 i

M3IATIHIBYAN DA

Iaamidmssan Wemniiuemaiasios
FundsillumsuRouifiosamuuansassineneunas
wdamssan Tdmamdmnadail

Myuald % Difference Ao A3osazvoIns
Wasumlawesmsnsznoihmiinssihawhiagesing
AN

MmN 1 AUANNAZYBIAEaNAINITINMIANEN

(M BWD, - MBWD )

x 100

Before
% Difference =

@ BWD__
Tae @ BWD A9 MANNUANANYBININTE
Nnerhminszhaiidesieneumsiln
M BWD f MANULANAYBIMIATZNEIN
withszrhahiaaesthandamsiln

HAMSANH

fihelsavasmdenauosiidiinnimmaiiag
TumsAnmaailiiadu 18 au e1giads 56.2 + 9.1 1)
(33-77 1) szeznaiitheifiulsanasaidondueanis
3.1+ 1.6 1fau (1-6 1aoN) ﬂmé’nummmmmaﬁmﬁ
Whsammadinm naaslu st 1

@mﬁuﬁﬁ 0 % feedback 20 % feedback 50% feedback 100 % feedback
(n=4) (n=4) (n=15) (n=5)

919 (1) 51.0+£12.2 582+8.6 59.0+10.4 56.0+5.5
SIGRCACTIGIN)! 2/2 3/1 1/4 471
AN (¥N.) 161.0£11.6 162.5+4.2 160.4£9.6 160.4 + 8.0
111n (nn.) 65.1+13.6 51.5+7.1 62.9+13.2 52.8+7.0
N15IHINY

ischemic / hemorrhage 4/0 3/1 5/0 5/0

Yy ad o 2 A
9N UDUNIAAT IH D

¥/ e 1/3 3/1 273 1/4

1<

52821721U99N51U
DUNIAATITN(NDU) 3.6+1.6 414123 26+1.1 25421
Vivanaia vy / e 4/0 4/0 5/0 4/1
gnseige@u 114/ 14 | 2/2 2/2 3/2 3/2

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010

305



NNMPIANEATOYAANTHTINYBIANNUANGN
YeImsnIEnsTITATEINaT T aesing (BWD) uag
m¥ovazvesmsilasunlaweamsnsznevenimii
sevhahiaaesindihiy (% Difference) seHINAOYU
HAZHAIMIHANU ANTBIPIUVBIANNUANGANTDINS

AsznethwiinszhaThigesiandemsilnfidnanas
Tnofid¥esazueamsiaounlaweanisnszanen
HAAY 41.1 (26.1-83.3), 42.4 (41.0-44.8), 72.2
(32.0-96.2), uag 95.2 (23.8-09.2) lungu 0 %, 20 %, 50 %,
uaz 100 % iy dauandy M 2

= 1 v A 3 o 1 v & v oA .
AITNN 2 msaaazmmmsmaauuﬂawmmiﬂszmU?Jaqumuﬂszmwmwmamﬁmﬂumﬂu (% Difference) uag

AMANHUAARMIYDINIATZNYINVUATLHI NN A DIV NTZHINNBULAZHAINMIHA

NN INENAIUNAIN auAneevesmsnszenimin | Jewazveamsnauy
Uszanvesmslvivoya szuhafisaestng silasveamsnszae
tloundu (feedback) (BWD) ¥
nou tiag (% Difference)
0% ANTIFIN 11.6 5.2 41.1
S RNETRRT]S (2.3-223) (0.9-15.3) (26.1- 83.3)
20 % MBI 232 13.2 424
F9d03a (18.6 —45.6) (10.7 - 26.3) (41.0 - 44.8)
50 % AT IU 12.7 6.8 72.2
F9d03a (2.6—37.0) (0.1-10.3) (32.0-96.2)
100 % AT IU 32.7 1.9 95.2
F199 010 (8.4—42.2) (0.1-6.4) (23.8-99.2)

=\ d =<
saazaslransAne
= A a P i %

M3AAITIUToUINgUNAVDIANNDVDINTIH
deyailoundudonsniznevennwinuuninlumey
vosrthelsarasaidendues Mszeznmmsduduma
nudbinu 6 1Wou nanuhnguinlasudeyailounau
1ANuagaAn 100 % wag 50 % HulTNNIZAMS
1) aeu ) a9999MINIZN YNNI NTEHININNIF 919
YULTUINNANUAZHANNUANFINYDINTNTZYINHTIN
senIMIdeItamaInIsiantesninnguinlasy
teyatloundudsannanvielildiuies saansa
=) v Ad' EZA d‘ v U = ds’ |l
aseldn iewmndihemimumsanuilegluszes
= 1y d! I d'QIl =
INYUNAU (acute Uag subacute) BaIUTEHTNHIIBNMNS
Foniinuglnd Asiunslideyailoundunnmeusn
2K A o I a v o d'
aannInivlunsissndeyaloundunnnelun

uansevlidonadesnauees Guadagnoli uazaazly
1 2002 Fanunndeyailoundunnmensnynas
o/ =< d' 1 Y Y da o/
naansiamaadeulmsrelifihemiauduainsa
~ v A Vl Vlsld 1(13) 1 Vl I
Feuimatadeulmveausuldanin" egnlsinums
SuanhminldhAunuwihnsdestanaznsdegiaiii
AInssuNiaNNFUEauINTIEMINTIAINAdoIdaM S
Munuiueszuulszamiuanuidn ssuulszam
gudnazszulsanmdiunaesInnidesianuaalaly
msmanssn aziu fihelsavaenidendneaaun
oitlymlueswsanssug (cognition) nazanudala
(attention) ABWEAIHAGDMSBUS IG
=S Al d’ 14

namsdnagldhnavesanualumslvideya
Houndunanudgaimn e minmInzneimin
s naTdest luvazay msanwluaseizielin

306 M3ssnaiansunnduaznennine e U1 22 alluf 3 « AugBU-FUINAY 2553



famemmhifannumavesanudlumslideyailon
nduvaiziinmInszneiminssnhaiiiaestialy
vauzduvefihelsanasnidendnassonsnannany
asnsalunstu Sufuitupuiiddyvesmsmamseih
uazmatadenlmiiehisnssusheluvaisiunazifu
nazansainhhlszsgndldlunisinmdihelddely
wennniifiannsmhraitldnnmsansnhieduadail
Tianngmsitefanysaidely
T2NAVDINUINY

Yy o v o X

= cgilc! =2
MIANKIUNVINAAN UTeAITUIA MIANK

1
! = g v

inniludesgfnsneuivzinudeyaldasuanihming

d' A'A 5] a v Y A vAa v
ieanniasesioianstades dszmsnaes aaigdide
Tiannsamvauisnssuvesfihemendaimsinudag
Suiaduldldhfiheunneenilatudeauiecuas
Uszmsgamonfeanuguusueanesamuiuaneg
Auenadinasionauivesanuansalumstadeulin
ULNVPl

Aaanssulszne
ANZEITIYRYBUNITAADIAEANATNNYIIY @
=3 d” =) a d d
annsnsauviuy lsamennadiuasuns auzunnemans
UMINYIAYVOULAY FINNNVUNAINY 1Y UAZAUE
mAdAMIUNNG NNINFBVBUUAY NaTDEYUIY
Uszanalumsmiiinaiiseasail

19NEA1TOND

1. Sackley CM. The relationships between weight-
bearing asymmetry after stroke and the function
and activities of daily living. Physiother Theo and
Pract 1990; 6: 179-85.

2. Bohannon RW, Waldron RM. Weight bearing
during comfortable stance in patients with stroke:
accuracy and reliability of measurements. Phys
Ther 1991; 37: 19-22.

3. Gruendel TM. Relationship between weight-
bearing characteristics in standing and ambulatory
independence in hemiplegics. Phys Ther 1992;
44: 16-7.

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010

10.

11.

12.

13.

Shumway — Cook A, Anson D, Haller S. Postural
Sway biofeedback: its effects on reestablishing
stance stability in hemiplegia patients. Arch Phys
Med Rehabil 1988; 69: 395 - 400.

Winstein CJ, Gardner ER, McNeal DR, et al.
Standing balance training: effect on balance and
locomotion in hemiparetic adults. Arch Phys Med
Rehabil 1989; 70: 7565-62.

Sackley CM, Lincoln NB. Single blind randomized
controlled trial of visual feedback after stroke:
effect on stance symmetry and function. Disabil
Rehabil 1997; 19: 536 - 46.

Walker C, Brouwer BJ, Culham EG. Use of visual
feedback in retraining balance following acute
stroke. Phys Ther 2000; 80: 886-95.

Heller F, Beuret-Blanguart F, Weber J. Postural
biofeedback and locomotion reeducation in stroke
patients. Phys Ther 2005; 48: 187-95.

Thomas DM, Harro CC. Effects of relative fre-
quency of knowledge of results on brain injured
and control subjects learning a linear positioning
task. Neurol Rep 1996; 20: 60-62.

Winstein CJ, Merians AS, Sullivan KJ. Motor
learning after unilateral brain damage. Neurophy-
chologia 1999; 37: 975 - 87.

Bulki BD, Hofman ST. Effects of reducing fre-
quency of intrinsic knowledge of results on the
learning of a motor skill. Percept Mot skills 2003;
97: 569 - 80.

Rice MS, Hernandez HG. Frequency of knowledge
of results and motor learning in persons with
developmental delay. Occup Ther Int 2006; 13:
35 - 48.

Guadagnoli MA, Leis B, Gemmert AW, Stelmach
GE. The relationship between knowledge of re-
sults and motor learning in parkinsonian patients.

Parkinsonism Relat Disord 2002; 9: 89 — 95.

307



S=Eccil S = =— ~ .
. B wmaianisunngduaznigniniinie IANNIYNUITUIDNT
%, wwo &

Dagan JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY LETTER TO THE EDITOR

d'l ti'l cac; v a A =<
!ﬂiﬂﬂﬂﬂ%’]ﬂﬁiiﬂ?ﬂ@l‘ngﬂl!@l\‘ll@luﬁiuﬁﬂ']uﬂﬂ‘]sl'l
(Natural drinks with artificial food colors in campus)

389U USTANBMTNITATINATAMTUNNI LaZMINNINIA

Tumsaeudmn 450 443 FeamIasIMmananoMsiuentaziasesaniuna 2 Jrun ddunasin
~ ¢ o ' A wa ] A A~ ¢ U A ~ VA A X2 M v v
matiamsunnddunanraljiamsvesindamavisumaiamsunnd U0 4 Jenudngeds TWDNRG1A
o R ,&’ o ] A A A A a 1 = I I dy H 3
Undane lBaMeg19ATeaNMazidnnsssNnd 1wy ¥1e7 s1udu wdn mul leldeauazinngziaey 9n
Hrudmangmeluminedeveunaunazihiniudmediluslujifims msns29l$35 paper chromatography
A aa 61 = 61 A A (1) I o/ ] A A o o ] 1 <
suthisnasgulumnnsesdnanluiaioddn” Tnadegiaioddndnam 10 Na. (Megngnuisesnily 2
B0 HOMMAANLHE) dzgnuendenemunsne (wool) luamsazmensaiiogadudanniaiods Maua
Tvamsn wdudnasazasmaiionsndosnanlvunsy hasdnlamnsemeanieuuiandudaiodnalingm
Y ax A ' . ~ v Ao ¢ a
a9UMIYID paper chromatography IWa¥1AN retention factor (Rf) WSeuInguAaas IATSNHINTTIU 10 BUA
=3 = d‘ d’ =S d' = % Y o % a4 =)
HaNNMIANET AL dnaNluIATesAN TN sNNeNATIUMINIY 2 T 4 511 leedidmaesnn
tartrazine uazd113u1A brilliant blue FCF 11357183381a9910 ponceau 4 R ¢1e (U7 1) wennnldamudnay
Tuesesdusudunazindunnynium fidwlsznouvesdduansii Ao @duan sun set yellow uag ponceau 4
] I~ ] = t!i d' né’ 4 g a wa 1A
R agnlsnmu linpdnanluasesdu)szian muvl Terdss vazinnsziney lasazl sanamsUgianuwohiing
Aa Ao o A A =2 A g a v ] o =) A o a =) = 1 ~
wndduanziluaiosans@einiududlmivazdaliimnaspulumsessningavlusder Jamudnnlszneun
safiuyesdluudaziud Tudnveuasesdnlsziamsuduuazsiudunimsasanudmsznovvesdduansd u
o/ 1 = oﬁlwai 1Y d' = ldyoﬁlwd £ o’Gl dy dd\ly(g) ge.l 1
fog1 Juunhislaawitos ewmndnanmariiliimsnaeiug lneunaniGeld ® vennnldieane
561 ‘191 aan . v A A 37 .2 o A A I dy
uzi3luaulannIfA3e1v09 nitroso compound AVENaNDIMMINNDST dwduiassdulszian muuazleides
asvbinumaindduansd ondunnsdssumaveunissdudinanianuidudutazanuaiigeegudd
] I~ d' =) = A 3 ] = U Y YR =3 o ¥ A
agnlsnatosmniasaudunn mnuslnalulSinamnnienadinaidedegquamld danuiauuzihliiden
A H ] H ,§’ A & A A Aaa a v v 4 U
aunanuluslnauny gy haszRsy Nithuesesdunidmusssumnauasuinssmeldad vevouquaanagg ngu

1 4 o) =R

rnaiadin anzmatiamunng siinedsvenuny gauatnfdnulusilinajifnsmniu

'gudieuazianminsnitisemeaiesjiinmamamsunnd

ngainadadlin anzmaiamunng amIngdevouuny

'Centre for Research and Development in Medical Diagnostic Laboratories, Khon Kean University
*Department of Clinical Chemistry, Faculty of Associated Medical Sciences, Khon Kean University

* Corresponding author: (e-mail: sirpat@kku.ac.th)

308 M3ssnaiansunnduaznennine e U1 22 alluf 3 « AugBU-FUINAY 2553



’ < Solvent line

(

-

-
O )
00

=
. E a g ' & Spotline

) 5 g = E R o
2 = o = = " ! 0 =
ENLES. o T TR s 8 e &
o == £ e B Yo w ELSF NS
R o s & H © O C
E § B 2 § Z £ E £ % &8 & & &
= - = - = = o - w = ﬂg e Lo T
E - = - = = = = i - - = =
H % & QO & = 8 = a ®» » &
T TR TR N SRV S o X & = =& E

sUn 1 wamsuendnanluiaiesdndieds paper chromatography 91n1AANTITY lasiisuiuddaansy

WA 11U 10 Biia laediodnn 4 Hualdun 51982 No.1 wuimaesnn tartrazine uagdn iy
910 brilliant blue FCF, 311387 No.2 Wudl®aesnn tartrazine wazduada1n ponceau 4 R, 311387 No.3
nag 4 inudnan (emwlag Magus 91ems tndnavisumatiamsunnd $ullh 4 anzmaiia

MIUNNG NHING1QYYIU LLf’i‘Ll)

1ONAITONDY

1. McNeal JE. Qualitative tests for added coloring matter in meat products. J Assoc Off Anal Chem 1976; 59: 570-7.

2. Kangsadalampai K, Butryee C. Mutagenicity of some food colors interacted with nitrite in acid condition.
Thai Cancer J 1995; 21: 64-73.

3. Lauer K. The history of nitrite in human nutrition: a contribution from German cookery books. J Clin
Epidemiol 1991; 44: 261-4.

4. Boonsakan P, Thangnapakorn O, Tapaneeyakorn J, Kositchaiwat S, Bunyaratvej S. Case report combined
hepatocellular and cholangiocarcinoma with sarcomatous transformation. J Med Assoc Thai 2007; 90: 574-80.

5. Mitacek EJ, Brunnemann KD, Suttajit M, Caplan LS, Gagna CE, Bhothisuwan K, et al. Geographic dis-
tribution of liver and stomach cancers in Thailand in relation to estimated dietary intake of nitrate, nitrite,
and nitrosodimethylamine. Nutr Cancer 2008; 60: 196-203.

6. Ward MH, Heineman EF, Markin RS, Weisenburger DD. Adenocarcinoma of the stomach and esophagus
and drinking water and dietary sources of nitrate and nitrite. Int J Occup Environ Health 2008; 14: 193-7.

7. Liu CY, Hsu YH, Wu MT, Pan PC, Ho CK, Su L, et al. Cured meat, vegetables, and bean-curd foods in

relation to childhood acute leukemia risk: a population based case-control study. BMC Cancer 2009; 9: 15.

YouaMAINNYAD
Ans Ansfamas'®’, a9gd Jansena’’, Adsy luFugi’

Siriporn Patrakitkomjorn'?, Duangrudee Changtrakun'?, Sasitorn khaichaiyaphum®

J Med Tech Phy Ther e Vol.22 No.3 e September-December 2010 309



d Y r— W% o
nuunasudIUNANNAIANNN I
NIATNALANTUNNI aZNPAMNINLA

599 deunANNLazaIuie B TUYONYRALHNUS

39U USTANSMINIANTIMATAMTUNNG LaMYAINLNLIA

dandanals  (lseanuaseaing v lu Q)

O unenu TIUM e, wh W plam UM AN
 Diskette /CD 91U M.vvveeerneeee. wiw Qg UM, AN

o uMANHNY
Q  dlidiagl@umsdnuilunsarsvsediiuilaganneu
Q  egszninmsddivediumsinsandfisnilunsasouds (Usaszysoagidon). ...

e szanunanunds (isaldyeaiseq)
Q  dwusduaiio (OFIZINAL ATTICIE)...v.eveeeiie ittt ettt e s nsseeseses

L) UNANHUIAATT (REVIEW ATTCLE) oveve oo e e e e e e e s eesesses s eesseneen



A ya L3 k4 ) A a 4 A A o d”
° ﬂEJ‘Iff’JN“uwu'ﬁuﬂﬂuWiﬂNﬁTEJN?J‘BE’JEJHEJE’JNEI‘HGQ@]WNWElu’NiﬁTiu

L ettt G
D et G
B e G
A oo G
B ettt G
B oot G

AT IAUBUUUNOTA. e

-d‘a 1 v o/ < .
aounAasensoNINgIavInTEn Insansnay e-mail address

Tisadeuvuresaiingud
JOINTANNTY AT GNIT Y1938y
UsINTMI NIasmatiamsunnduazmenninga
AUt uazvanManRtemaieliammunmsunnd (anl.)
AnzmAiaMIunng IImedoveuunuy 40002 sdwi / Tnsa1s 043 202 083

e-mail: supan@kku.ac.th



AT NTNATHAN T NN LLAZN YN TNUID A
AN LLumi'\ﬁ'm%’Ug’ e

smsafiamsunnduazmemwihdadwnsmsisarau e
WIWAINaUWITE Anufiuazanuinmimadmmamsunaiians
wnduazmeninihta wazaaimiufiieadaslesnasussanims
aodrsunsanamuutluduaivussRnsondfaimaaumans sy
unamanndszmmazldiumsiansandsenugndas auidatio anu
waula ﬂaamumwmm:awmL*ﬁ:ammﬂpjmaqmg@ﬁmﬂ‘lw?auaﬂ
nesuTIANEMs Msmsinaninomiuasiuusin ol ssaelui

1. tszianzasunana unanaiesldsumsifuilunsms
audluunenasanlassnnwitessaelui

1.1 unussmIBms (Editorial) (wunanuawy fusssnims
vﬁapjmaqmg@ﬁﬁ'ﬂamimﬁﬂmﬁuaumi Wonnaasanudainluud
g9 Lﬁ'mﬁuuwmw'lmwmw?aL%ﬂdﬁqﬂﬂﬂifuﬁm“ﬁnty

1.2 unaMaall (General article) (HuunaaiTmsem
mafiamsuwng muawihta wazmanimauiiieades #ldmudm
miGasladamilaiumsiamsiiownlusminsoswdnlale

1.3 unanaU3Ha (Review article) (uunanufidawan
mﬁmnummj’[uﬁm‘lm Baamflamamefiamsunng monminga uas
suimauiiisdes ﬁpﬁnu"l@i”mnmiﬁhml,a:'imﬁ:ﬁmmﬁmi@m6]
miLTqu"nmwﬁnuswmwé‘lm6] ﬁuwau'laﬁpjdmmmmﬁw"lﬂ
Uszyndld Tasarafiunasuwiedodaiiuvasfifoudinfld unany
Ussianillsznaudisundaganmminausznmndange wiauesva
(Key word) UN1 181384 waziana381959

1.4 INwSAuatiy (Original article) (T umsuaamsinm 33y
mamﬂﬁﬂmsuwnﬁmnmwﬁwﬁmm:mmﬁmﬁuﬁlﬁmimmm@ﬁnmm
Usznaudisundate unih Taauazitny wamstinm agtluazianaol
NAMAN® Uazlana13en984

1.5 gaunaa (Abstract) (uSasdavasunanufiineuls
mameiiansuwng monwiinsta wszaaimauiiietes

1.6 MEIN5A1IM (Progress news) LuunaNAEHg Tin
au‘laﬁuamﬁamwi anuinimadnasawnafiansunnd
munwinta wasaanimauiifisdas

1.7 IANNBDIUTTMIZNT (Letter to the editor) RRETRI)
fadaiuintuunanuiaiuiliudlwnsasusznasussansmsle
ﬁ'«mnnLﬁmfw:Lﬂuﬂizinmﬁ@iapjﬁiwuﬁwuﬁlu wiaaradunamsdnm
maduwpanuiin g ﬁé&uua:auyitﬂuﬁu

1.8 UNANNDY 9 ANBIVTTHTMIFUTNATTHEUNS

2. MILAIUNAWALIY

2.1 Wwdduatulunzasmomeis 4 (8.5x11 i) Tan
RuiwilLdgaiuszsinaszninsussria 2 939 (double space) (wie
saunszawusazdmliosnit 1 i uazldnamshidulinnwi

2.2 wihusndsznauday Tadas %agﬁwua:amuﬁﬁwmﬁa
mmnsusznmaings Lm:i:q%aﬁﬁUuﬁ?uﬁmau'lumiﬁmia
(corresponding author) WliFaian Fadeamsauuarldlaanuasiey
GREOR

2.3 iladasuazmsldmm adesoafumminewienim
danne dudumminslibandnwamnynswaiunoiufiassouuas

alEmminglininiige snciusmmsangufivdaudaldlennala
TALA

2.4 snmwuazana TiRuwuondrmn wiaz 1 a3 Tag
fifnefusgnmidouuenidmn Eﬂmwﬁ‘l*‘ﬁﬁwLﬂugﬂﬂ%dlﬁ"[‘ﬁgﬂdm
aM-a e 37x5” Milumwdsuwlwdoudroniinenuunszasiuiug

2.5 fnufduatu Wnsseuiitamesit

unaagamw Inguaznmnsang wwiauaava (Key word)
Laitfin 5 6 umi (Introduction) T8AUAZ35n13 (Materials and Methods)
Ham3finm (Results) a7tluazinsninanisfinm (Conclusion and
Discussion) fa@nssuysznid (Acknowledgement) Uaglang1yansdy
(References)

2.6 LanaItnsdslFenuszuy Vancouver's Intemational Committee
of Medical Journal laglawansiani3ssnusidudidredeluilados
(superscirpt) Imnuwmwﬁﬂpjﬁnmﬁmu 6 A% m%aﬁannﬁlﬁ'[d%apj
dounnaw dannni 6 e ItlgTaiams 6 auusn madaudnys et al.
A8

MIFAINHIDINO ¥

Leelayuwat C, Hollinsworth P, Pummer S, Lertmemongkolchai G,

Graeme T, Mullberg J, et al. Antibody reactivity profiles following

immunisation with diverse peptides of the PERB11 (MIC) family.

Clin Exp Immunol 1996;106:568-76.

wisRenaussmims

Solberg HE. Establishment and use of reference values with an

introduction to statistical technique. In: Tietz NW, ed. Fundamen-

tals of Clinical Chemistry. 3rd. ed. Philadelphia: WB Saunders,

1987:202-12.

3. MIdIAwALY

foduaiy 1 70 wasdiw 2 70 vasunanuynszinnwiay

wurwlflonasluf sasmaanansd av.anssne Wiada

(fwiuumanudmnediamaunnd) audidsussiaming

aiiasneiaslfjudmamemsunnd (aa1.) anzmadia

Msuwng amInedpveuLiu wia saemansnsd as AN

defidansd (Aniuuneanudumenninga) smein

mumuina asmafiamsunnd uminmasveuunin 40002

w%”am:yswauﬁnmLﬁmﬁﬂﬂmﬂiuﬁ‘l‘ﬁ uazielWdlanasvas

unanuliazBuauaTTaLan
4. Gawlaluwasiian

41 Gasfganasfinidaslinsdfniniomassadfuilu
NI mﬂLﬂnﬁmﬁuﬂ‘luﬁﬂiz‘gu’i“mﬂwﬂm IfszyTiwiGsaran (foot note)
Wuwiwsnvasuneny udnslumsAiniinsunsvasunanuilésy
miaRuviiliuresnsmng

4.2 Toanuviadafaiinedg Lﬂummpjﬁnunﬂﬂﬂmfm"l&i‘l‘ﬁ
ANMuIRRBaINaIUsTAINEMIWIasednTans wazlileanuduvas
aunafiamsunng uminenapvanua

4.3 MIETNeUEaANR (Reprint) vasunaNafilasums
Gl w15 70 wazN3EnT 1 Ldu 'lﬁﬁu@ﬁwﬁi”uﬁmau‘lumi finda
WuaAwuwnuwms




