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Effect of self-Thai foot massage on range of motion of ankle and first
metatarsophalangeal joints in type 2 diabetic patients with

peripheral neuropathy

Kawita Jarusrungsichol'?, Uraiwan Chatchawan **, Wanida Donpunha *?,

Wichai Eungpinichpong®?, Saowanee Nakmareong®

Abstract

A diabetic patient with diabetic peripheral neuropathy (DPN) is characterized by a poor range
of motion of foot. Therefore, this study was conducted to determine whether self-traditional Thai foot
massage could improve range of motion of foot in these group of patients. Twenty-five diabetic patients
with peripheral neuropathy. Each subject was randomly assigned into two treatments as: 1) self-Thai
foot massage (STFM) followed by Thai foot massage by a massage therapist (FM) and 2) FM followed by
STFM with a washout period of one week. Active and passive range of motion of ankle and foot were
measured by the program of Kinovea before and immediately after a single treatment. After massage,
almost all directions of range of motion of ankle and 1* metatarsophalangeal foot were significantly
increased in both groups (p<0.05). However, there was no statistically significant difference between
groups (p>0.05). Both self-massage and massage by therapist of Thai foot massages could improve range
of motion of foot. Therefore, Thai foot massage could be a promising alternative primary health care

for this group of patient.

Keywords: Foot massage, Rang of motion, Diabetic patients

'Master of Sciences, School of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kaen University
Research Center in Back, Neck, Other Joint Pain and Human Performance, Khon Kaen University
*School of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kean Universisty

*Corresponding author: (E-mail: pomuraiwan67@gmail.com)
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YA YIULAYINUNITUINAIEAULDS (STFM) NoUNIT
NAADY NUBUIALASUNISNAABUAINUATIVDING
DBNLIINA 9N LLazLLmummﬂﬁﬁé’aﬁLf]u
Pnnmennwiiandussaunsallunisuialnewy 15 U

o = A w g v =

fanUsuwazinsalindnnan lgn1sanen

nsinesmmiseyunsndeulmluiaseunay

WBunvestawn (dorsiflexion/ plantarflexion of
ankle joint) wagiiudiy (flexion/ extension of
1% metatarsophalangeal joint; MTP) @1aasiasisas

Yo a a & A
selasunisuseiiuniseasuln Nakuueasulm
MenuLed (active movement) uazindoulmlngau
9 (passive movement) nULLINANALATINATS
TayUSUAULAENanIEA8 LUTUATH Kinovea
= & ¢ ¢l va ¢ a Aa & ¢
Feugandwsnlaiaszinisinasulmiguwes

o 41' \/L (20) d‘ VL d' o "LQJ a
A3 inyunsndeulm ™ yunisiedeulmivinlaase
1AINAIAINBANAIITENIYULTUAULAZLNAATINY
S1YALLAYAVDINITIALULA ALAANIIVDILA ALY D
Aawandlugun 2

ABUYNNAADUIZA LAYINNISNAABUAINLLAYS
oI TintuldazsULuY fiAnansiadeulnivesiy
VDN AL iuaﬁmaﬁmﬁL“‘f]uﬁgﬂwl,mmm 918
40-75 U 9793 15 519 NTUNINSIASIEA

~ Yo . “.
mmmmma‘lug’m (Intrarater reliability) Ingn1sun
AduUszansauduiusanelungy (Intra-class
Correlation Coefficient: ICC) Tawea (3, 1) %58 two
way mixed effect uaga1 95 Wosidun Yratedu
(lgFn single measure) sglusunsu SPSS version 17
oA ~ P e

HANINAADUNUIILAIANUTIERE LN UAR AL
lpgen ICC agsening 0.82 014 0.98
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R il tl

v
v

SUl 1 nmswawhdenues luihdsuwid winmauwualagldialting suddudsd
1) dudwih duvinaaufegrudesotah (n) Asnansii (o) Tautawinks 5 90 ()
2) Frundah Jestiurh (9) srunseanvesiiuginia 5 9a (3) Adeuvhuesusiarih (@)
3) Uanenduuen 2 uwn (@) sulu (@) wazdesinunds (a) 4) Sandunietes di uasndauii (y-9)
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P a v o ¥ o yed o ¥
YIS UAY 1AAAUININBAULDY wasulnilagauvinli
RN E . -

[ 4
LN

vigenia

AN

v
NITANUD

v X
WYY

a v
LYY NUD

t4
NTMGH

2

JUN 2 MmyTagunisiedeulmvesihiwiviuas e Tnen1sussendldlusunsy Kinovea yunsiadouln
Pilaase laanAruuanaesEnIeasusY (n-9) wazyugavineveinsindeulmusiasuuy
(n1-2 84 91-2) feeagy yuseiliudvihindoulmmenues fie 180-151 =29 a3
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n3AATIEdaYa
Fnsinszdsasadinssauiioaiuie
ANuUEYeIIAAlAT UALLANITOLANDULAZIGINTT
fhwwasesmnisiaeulmvasdertn Teuh wazih
Fawsli i active/passive movement) luumay
s Ingenlulmazadu (sequence) NOWALATIZY
Toya levinismageunisnszaneiduund (normal
distribution) A28 Shapiro-Wilk W test (p>0.05) 90
thivhnsissudiounanissne (treatment effect)
YBINFUIATIVBIULUY (Imai%%’agaﬁﬂuﬁ’na?{mm
AALLANGNA (change score) TildfAMAtUInAUSIE
A9UUIN MIIN15IATIENAI8E0R independent
sample t-test IABUILAUDAIIAIAULANAIILAY
95%CI2Y waillgFnilsdamansznureaian (period
effect) LATNATDINITAIANTBINITING (carry over
effects) IngmsaadeUINHANSYNUSIVBITIAIAE
1350w (interaction effect) fAnTEwINg period

uag treatment effect”™ waginunszAutivdAy
N19@DA (O Waenn 0.05 IAs1erlaelushknsy STA-

TA Version 10 (AU&NSU8IUMNINGIRLVOULAL)

NAN1SANE

panainsTikIunasinsAndenuaysINng
wmaawum%éut,ﬁwﬁﬂwme’mﬁﬁmmﬂmﬂﬂasum
Uangdszam ﬁ’jal,wmmal,t,amww@ﬁ’]mu 25 AU
fionginde 60.16 + 7.72 U drdwiiananis (body mass
index w30 BMI) 1ade 25.333.30 nn./a” 528438
nsdulsaumniuaie 10.64 £5.97 9 seduiiang
Tunszuadeninde 131.61+ 9.88 Jadniu/nddns e
fnsanuenmudwuresmsinuneu-ndsiguliny
1 doyadruyanafidifayiu 81y A szevIa1v0s
nfadeinduumnu seduiea nsduusad
Wi uazen1snTiiin seg fnrailndifeiu fauang
Tumsnadi 1

M1519% 1 UanstayadIuuAnaveerU gl U1 LU INaIUNSSnIneU-nas fell d1dufl 1 Ae N1suIn

MEUALLBY (STFM) Naw wiariegou (FM) 3o STFM-FM uagdsiud 2 Aen1suwinmenau (FM) neunns

YINAEAULDY (STFM) %158 FM-STFM

Sosra d19UTl 1 STEM-FM | ddufl 2 FMSSTRM | 59w
3 (n=13) (n=12) (n=25)
tayadiuynna
1. WANg: Wi, 5113 (%) 3(23.08):10(76.92) 3(25.00):9(75.00) | 6(24.00):19(75.00)
2. 979 ()
L 60.53+7.05 59.75+8.69 60.16+7.72
(ALRdy+aULTEAUULINTFI)
3. AewtNlanig (nn./ u.%) 25.00+3.33 25.63+3.37 25.33+3.30
4. @01UNIN, I1UIU (%)
- ausa 12(92.31) 9(75.00) 21(84.00)
- MINeLAZNENS9 1(7.69) 3(25.00) 4(16)
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M3 1 UaAstayadInuAAaveeRUIgl U ULUNAINAIUNSSNYINeU-NAY Aell d1dufl 1 Ae N1suIn

FhemuLes (STEM) fiay wandeidu (FM) w3 STRM-FM wazddiud 2 Aonsuiadeddu (FM) reunis
WINFIIAULDY (STFM) #38 FM-STFM (si8)

doua d16Uil 1 STEM-FM | ddiuil 2 FMSTAM | sauvianua
v (n=13) (n=12) (n=25)
1. S¥AuUnISANE, 31U (%)
Useaune 10(76.92) 9(75) 19(76)
Aseudnw Yuld 3(23.08) 3(25.00) 6(24.00)
2. 87%N, 3UIU (%)
UL
(ileUsenauen @, wivny, A1vne 10(46.15) 9(25) 19(36)
wAY§INAIUM)
IUNUN
o 3(23.08) 3(33.33) 6(28)
(LNYNTNTTUBALSUIN)
UszIRgunw
1. szeznanlasunsitags
- - 11.30+5.97 9.91+6.15 10.64+5.97
Wulsewunmny, @)
2. \peflennsuTiuin, $1uu (%) 1(7.69) 2(16.67) 3(12)
3. Aeilumaiiin, $9uau (%) 8(61.54) 6(50) 14(56)
q. i%ﬁUﬁWﬁﬂIﬂLa@ﬂ (un./na.) 131+12.48 129+13.34 130.12+12.66
5. kuuyseliiu The Michigan
Neuropathy Screening Instru-
ment (MNSI)
AZLUUANTIITINY
- 2.73+0.33 2.8761.5+0.56 2.8+0.45
(AZLUULHY 10 AZLUU)
AYBLUULUUFDUNY
- 6.07+1.25 6.2561.5+1.48 6.16+1.324
(AZLUULAY 13 AZLLUY)
12. vinsiivimanang 12(92.31):1(7.69) 9(75.00):3(25.00) | 21(84.00):4(16.00)
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A19°9% 3 [WSHUBUALRR88IAIANULANATY (change score: AI-NDU) TERIN ATUIAMIYAULEY (STFM)

iy wanmeRau (FM) lagnisiSeuiieuadunissneneu-vas (STFM-FM vs FM-STFM) 3ias14

= Yaa .
nsAnulaglddd cross analysis

(21)

maadaulng aaul 1 araufl 2 ANLRAETDIAIAILANGNY p-value
(94961) (STFM-FM) | (FM-STFM) | 5£%319 STFM wag FM (95%CI)*

Lﬂﬁlau‘lmé"wmulm
seilvhuii -1.9+5.8 -3.0+5.8 1.1(-3.7t0 5.9) 0.6352
wiBeaiivuiiin 23447 0.746.9 1.6(-6.4t03.3) 0.5113
nsvandawindu 2.3+4.6 0.6+7.1 1.7(:32 0 6.6) 0.4822
MBEATDLNAY 3.5+6.1 0.7+7.0 2.8(-2.6 t0 8.2) 0.2984
il lasdBurinli
setifauivin -0.4+6.0 4.2+43 3.8(-0.6 t0 8.2) 0.0843
wiBeaiivulii 0.5+4.3 0.845.6 -0.2(-4.3 t0 3.9) 0.9162
nsvandawintuy 3.6+4.5 3.8+4.6 0.1(-3.9 to 3.6) 0.9412
WMBEATDLYNAY 0.2+ 3.6 0.3+2.8 -0.1(-2.73t0 2.6 ) 0.9648

A5l 2 uanemsSeufieunoulasndweuiay
mMs¥nwn vesesrnmsiadeulmedeiuasiiim
wainluuaazianig ﬁQLLUU active Wag passive
movement) LagdMUNAINENU (STEM-FM uay
FM-STFM) wan15@nwnuan hidnagsnwianaule
ApU-MEs NMengan1suIn e STEM way FM sneAdl
psrmaadoulmvesifuiuazdouinlunn
frmaiiaty s?fqeiauiwzyjLﬁm%uaﬁmﬁﬁaﬁ’lﬁzymﬂaﬁa
(p<0.05) snciulungu STFM (ddudl 1) Tunns
AUl active esiausivinisseuavindon
wazlugdudt 2 vesnsmidadeindienuiouay
nanszandawintulaegBurily dmsulungu v Ty
AsnssmBentawinas (@1dufl 1) waznisieuas
wBpvasiavulin Tunisiedsulmisienuies
(@1sul 2)

annnantsanerlunisiedl 3 unns
USU I UHAYDINTNARBITEIINNTUIN 2 LUUT
=v°hmﬁmifwﬁ%gaimawﬁhmmmem'fmﬁiﬁmn

AINAY (post-test)

aunIEAINBUWIN (pre-test) lulUosaulavinnis
NAADUNAUDY period Wag carry over effects FIWU
Ilunniianisvesnisiadsulng wadana1alid
WedAyn1sada (p>0.05) Weavinisiseuiieuna
YDINITNAABITENINNITUIA 2 WUU FUINANSIN 3
WUPLUNSAFEUITIALAUNSINUIANIADIUY
HnnuuanansiuegeliiidediAyneada (p-value
>0.05) TAgnuI19e STFM Liiueedniseaaulmm
1110171 FM TuiiEnn99e9n15908nilyin nseandu
WaTMBaATDLINNaY NINTSIARRUlAILUY active hay
N1390 I ILILIIN1999n15AA Ul NILUY passive
| A a A a ¥ ~ P
dunsnfoulmdug Nwdelu FM ansowiuule
! a

1711121 (A15199 3)

-dl Y v = d‘ U

ol lanaveanisanelumsed 3 lnde
YU VBT UNLNALALUNIDENHNATRINTTARB UL UL
active ¥99n1590dwdwinluafun 1 ¢l a1n
A5 3 NIV STFM TA3siadunnnndn
FM Dilloaeidu -1.9+5.8 a3 Feruiadlaainuaues

a ° < | a A a X

A15199 2 lpgAruiaduanadevosyuiiuiy

J Med Tech Phy Ther x Vol. 30 No. 2 x May - Argust 2018 141



99 STFM aumig FM fe (4.2-8.0)/2) d@mluaiau
i 2 vdanTuIAUUY FM ﬁﬁmmﬁwﬁumm’jﬂ STFM
Wy -3.0+5.8 29N %ﬂﬁﬂmmvlﬁmﬂwa%amswﬁ 2
ﬂ"na?{mmﬁ,gmﬁt,ﬁu%wm FM auni8 STFM Ao
(4.8-10.8)/2 91Nt ¥ sIUSBUIBUAALLANANS
e 2 aeu azldmnunananssErInenITun
2 wou Wy 1.1 ee fildanar -1.93.0) = 1.1
finunefis nMsuauuy STAM denyadiiiiaminnn
gnnqu 1Ju 1.1 09en (95%CI og5Ening -3.7 9
5.9 991 WAy p-value = 0.6352)

a3UuazinsalnanIsAnen
= g.J/ d’l 1 v a U QII
AMSANYIATILNUIN HavTuAnaIn 1L ney
WINSWIAIRIAUeIwazUInlaevtauIn TugUle
WIMNUNIANURAUNRYBIUa 8 UTTE M ANUNT0LNY
ssmnsieaeulmdulngvesihmuivinlazUaiii
IioensiiludAamsata (p-value<0.05) agnslsAnu
29AINI5LAABULNITL ALV UNAINITUINNIADIL UL
ANuLAnANAusg e llddud Ay 9aia (p-value
>0.05)

TAEAMNTINNAINITUIANG 2 WUU U309
TIYWazaWiLIL NANAD B9AINISAABUIMN
L o R a A v o § v .
Tuihhudmseiazvdeailgdwily (passive)
Uszanal 5-13 839A1 Failyuiunnndn levineenues
(active) (H09ALNNTY 3-10 89f1) d195UNNS
LA ULMNIVDIT DL ININTLANY DL ITULALAINY
nsAdeUlnINg active Uay passive louslnalAeiy
Uz 4-10 83A1 HaveInsAnwtuassil layud
a X ' ¢ A aAa & &
WHTURANAI931NN15AN Y lua AN Ty Nveailn
o Y] o Y & A a £ o« (24)

Wl uas UalnFedlyuAiuTuies 1-2 a9
¢ & A ov A a
nuan1sAnwaililanavesyunisiadoulnii
\ =~ a A Yo Y]
wnndnNsAnwituedn e nldisnsTayunis
ﬂl d‘ 1 U v 2 1
waeulminuand1aiu Inglaussandldnisatenin
LAYEIUANNNIUTWASY Kinovea NYNSIRlagiivii
Sururesaminveteaaling Neglurindeunany
a o = Y @ 2/ .
fanwue MIsmdealanawinaniios ( plantar flexion)
4! 1 QI v Ql' 1 U 124
Fadunsudunuane 19lvainnisias e

" yanandeatdunaannnisnis

goniometer®
= v & & = a o &
ganduillonaunisuiany 2 wuu felinnudndu
dwsueiatadasiidesegluvints (long sitting)
AADANITNAADY 20 U7
HATDINITHNLTUTBIYUNTATRULIIAINNNT
WITe 2 wuu WUReIN WSINAUINAEE IHA
dgll =~ ¥ dy S dy ~ ] 14
WattendulloluannsinSedveaiioe dwaln
WnauBanguraanduiouaziduduseus 4o
UDNINUTUADUVDINITUIN INBTTN U UITIATI
g = A 1% & v =% & ada [ VA
tuaziinstanananilesiueieg Sudunigaudlaudaidn
nsgananuletiuladamalvitinyunisidioulnives

NANTIIANYIUNAINUEDAARDINY

Y 1 oA a X
JoraiuuINTU
= = . Y o
AsANELURAALAE P Finch wazandy (2007) lavinnis
= 1 F 2] d‘d a a
AW wudnswIRtugUlelumIuniauEaUng
999Ua18U5L @ NUUA NI LTI UVD N 1V
A1LAY (plantar pressure) WNTW denaliyunis
AADU VB ITIIMILY WAL NT UL BB UNNS

Snw1un@@”

~ X a a
NsNTUYRINNISAGaUlmTAIY
FUNUSHBNITNSIVIN WALAITNSIINNRVUTINARDN1TAN
Yaseidgasnn1san®® Chatchawan U wagmiy 2014%Y
wud nMswInnglughelumvmunianuRaunives
Uanguszamuudwaliiuyunisindeulnive s
YO VBLYIN ATEITILILAT IARNILDE9898n1T
Wingun1siefeuluivesiaiui e s uiy
nauAIuANdlilaTunIswIn

N13ANIABINITNGIUNAVDINITUIAW
P p a 1y Ao va o PP Y]
Aeaues WisuguiumMsuIndgauinld dala
= P a v a o [Yapa]
HarannsAneluedn Tdguuuumsideuuuld B
a Y Aad I~ =l a aa %
Tdadfe 1) 1Wunisiseuiisudsnissnyasswuulu
AuLReITU ansnandadeanuuansesenineyang
LAY AUNSANYINATUAIYBINITSNYIVSONITUIN
P & Iy A ~
WIEIASIAET 2) N15IRBIAINISIAdBulnIinNg
Uszendldlusunsy Kinovea wiin3smsinyuiiaany
wansgluannnsinfleiuseg1aund waladin1sneaau
anunesneluingauaslanavesnnuieduna
A a a & v Y Y 0o £ =
AN wag 3) MTiATevideyadalafiieda
n5USEIIU carry over effect @ansAnwdlliiing

142 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



ASENUNANAINANSIUALUNITI NBINENAIININT
washout W1 1 dUa

[V
v AA Y o

pgslsfnunsAnwnsiifidesiin nafe
ATUIINAEAULBITIInUITEReSUlUNSANM
NaRENSRNNIINTIF wasfulsdug Wy nslva
Fewdon gamplitonds Wfinuszamivanuan
vosesnauazinnugs eesnsinvifivdulueunan
M3 efigavhldnawuieiunsualnegbuuin
1% Tnslawzrasonsiiivesmuesnsindsulmluin
e dewinfdauduiug nen1siiiunis
nseilugUaeunm®

FatunsuanlnefwindenuLesuarnIsuIn
winlaegdulunisdnwiaded arunsafiuyunis
wdoulmvssdesovedeiuasinhudvin daiy
Jadunstudunavesmsuinlneusnalalsviway
L1 ?iama%l,ﬁumaLﬁaﬂuﬁwaamsaLLamuLaa
wuUgupilugtheuvmuifimisinundvesuany
Usvanmn flenatinnudfyrenisnsesuazeanaduis
Josturudeddunisaule

mMsuslnefisiunnidsnuesazan
Tnenuowan lunsideadsidldnalunaifiugunis
AUl winafildfiAnannsuintiissnsufien
Fethililanunsadudufsmanisiugunisiedoully
AU UIMIUAEAIR U UVTB LY MsAnEuBNING
nsAnuldanidligUasanusathmsuanluvld
fppues dalunsinulusunandsmsifiusiui
Af0InnsUIn LasAnwalusTaE A ReTY was
grafiunsAnaunsiinswnssauediuldlunis
ALANULBIYREUIEY

AnNRNISUUSZNA

fa o

nuITeluaTsilveveunn AudIdeaudide

Y
6

Uands tanae Uandedun UAZANTIOULVDINU LY
UMINYIFYVDULAY LALYUDANUUAUATUNTYIN
Ingninusdmiuinfnen sedudunndny A
wadiamsunms Aatvayuyulunsfinunideadsd
uazvevaUAmoIAaiaTNIuldaazaning

I

J Med Tech Phy Ther x Vol. 30 No. 2 x May - Argust 2018

LONE5D19D9

1.

Tesfaye S. Neuropathy in diabetes. Medicine
2010; 38(12): 649-55.

Abate M, Schiavone C, Salini V, Andia I.
Management of limited joint mobility in
diabetic patients. Diabetes, Metabolic
Syndrome and Obesity: Targets and Therapy
2013; 6: 197-207.

Mueller MJ, Sinacore DR, Hastings MK| Strube
MJ, Johnson JE. Effect of a chilles tendon
lengthening on neuropathic plantar ulcers: a
randomized clinical trial. J Bone Joint Surg Am
2003; 85-A(8): 1436-45.

Zimny S1, Schatz H, Pfohl M.The role of
limited joint mobility in diabetic patients with
an at-risk foot.Diabetes Care 2004;27(4):942-6.
Tesfaye S, Boulton AJM, Dyck PJ, Freeman R,
Horowitz M, Kempler P, et.al. Diabetic
Neuropathies: Update on Definitions,
Diagnostic Criteria, Estimation of Severity, and
Treatments. Diabetes Care 2010;33(10):
2285-93.

Dejeaard A. Pathophysiology and treatment
of diabetic neuropathy.Diabet Med 1998;
15(2): 97-112.

American Diabetes Association. Standards of
medical care in diabetes--2015: summary of
revisions. Diabetes care 2015; 38Suppl: S4.
Johnson TM, Murray MR, Huang Y. Associations
between self-management education and
comprehensive diabetesclinical care. Diabetes
Spectr 2010; 23: 41-46.

143



10.

11.

12.

13.

14.

144

Bril V, England J, Franklin GM, Backonja M,
Cohen J, Del Toro D, et. al. Evidence-based
guideline: Treatment of painful diabetic
neuropathy: report of the American Academy
of Neurology, the American Association of
Neuromuscular and Electrodiagnostic
Medicine, and the American Academy of
Physical Medicine and Rehabilitation.PM R
2011; 3(4): 345-52

Andersson K, Tornkvist L, Wandell P. Tactile
massage within the primary health care
setting. Complement Ther Clin Pract 2009; 15
(3): 158-60

Frey Law LA, Evans S, Knudtson J, Nus S,
Scholl K, Sluka KA. Massage reduces pain
perception and hyperalgesia in experimental
muscle pain: a randomized, controlled trial.
J Pain 2008; 9(8): 714-21.

Kaada B, Torsteinbg O. Increase of plasma
beta-endorphins in connective tissue
massage. Gen Pharmacol 1989; 20(4): 487-9.
Munk N, Symons B, Shang Y, Cheng R, Yu G.
Noninvasively measuring the hemodynamic
effects of massage on skeletal muscle: a
novel hybrid near-infrared diffuse optical in-
strument. J Bodyw Mov Ther 2012; 16(1):
22-8.

Wandell PE, Carlsson AC, Gafvels C, Andersson
K, Tornkvist L. Measuring Possible effect on
health-related quality of life by tactile
massage or relaxation in patients with type
2 diabetes. Complement Ther Med 2012;
20 (1-2): 8-15

15.

16.

17.

18.

19.

20.

21.

Castro-Sanchez AM1, Moreno-Lorenzo C,
Mataran-Penarrocha GA, Feriche-Fernandez-
Castanys B, Sanchez Labraca N, Sanchez Joya
Mdel M. [Efficacy of a massage and exercise
programed on the ankle-brachial index and
blood pressure in patients with diabetes
mellitus type 2 and peripheral arterial
disease: a randomized clinical trial]. Med Clin
(Barc) 2010; 134(3): 107-10.

Chatchawan U, Eungpinichpong W, Plandee
P, Yamauchi J.Effects of thai foot massage on
balance performance in diabetic patients with
peripheral neuropathy: a randomized
parallel-controlled trial. Med Sci Monit Basic
Res 2015; 21: 68-75.

Bhumisawasdi J, Vanna O, Surinpang N. The
self-reliant system for alternative care of
diabetes mellitus patients experience
macrobiotic management in Trad Province.
JMed Assoc Thai 2006; 89(12): 2104-15.
Lapanantasin S, Jedtanaprakrit S, sarach R,
Inklum W, Jamnongphon S. Effect of massage
with peripheral vascular circulation exercise
on neuropathic symptoms of lower legs in
type 2 diabetic patients: a pilot study. PTAT
2014; 36 :97-105.

Moghtaderi A, Bakhshipour A, Rashidi H.
Validation of Michigan neuropathy screening
instrument for diabetic peripheral neuropathy.
Clin Neurol Neurosurg 2006; 108(5): 477-81
Guzman-Valdivia CH, Blanco-Ortega A,
Oliver-Salazar MA, Carrera-Escobedo JL.
Therapeutic Motion Analysis of Lower Limbs
Using Kinovea . 1JSCE 2013; 2(3): 2231-2307.
Alman DG. Confidence intervals in research
evaluation. ACP J Club 1992; 116: A28

MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



22.

23.

24.

25.

26.

Kenward MG. A method for comparing profiles
of repeated measurements.Applied Statistic
1987; 36: 296-308.

Bland M.Cross-over trials[serial online]
September 2010 [cited 2017 may 18]; 25(1):
1-9. Available from: URL: https://www-users.
york.ac.uk/~mb55/msc/trials/cross.htm
Chatchawan U, Plandee P, Eungpinithpong W.
Immediate effects of foot massage on
balance performance in diabetic patients with
peripheral neuropathy. JMTPT 2014; 2: 174-85.
Ress NB, Bandy WD. Joint range of motion and
muscle length testing.Philadelphia: W.B.
Saunders Company; 2002.

Weerapong P, Hume PA, Kolt GS. The
mechanisms of massage and effects on
performance, muscle recovery and injury

prevention. Sports Med 2005; 35: 235-56.

27.

28.

29.

J Med Tech Phy Ther x Vol. 30 No. 2 x May - Argust 2018

Finch P, Baskwill A, Marincola F, Becker P.
Changes in pedal plantar pressure variability
and contact time following massage therapy:
A case study of a client with diabetic
neuropathy. J Bodyw Mov Ther 2007; 11:
295-301.

Mecagni C, Smith JP, Roberts KE, O’Sullivan
SB. Balance and ankle range of motion in
community-dwelling women aged 64 to 87
years: a correlational study. Physical therapy.
2000; 80(10): 1004-11.

Tutun Yumin E, Simsek TT, Sertel M, Ankarali
H, Yumin M. The effect of foot plantar
massage on balance and functional reach in
patients with type Il diabetes. Physiotherapy
theory and practice. 2017; 33(2): 115-23.

145



213619

MALANISHNNE LATNI8ATINUIU A dnusAualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Jadgidganiaudunusnun1sunlnavo s nina unan
uazusenaududiudidnnsaiing

gilan Meindes"” WU ANSLIMEAS’ wag 353350 Q1A'

Received: October 18, 2017
Revised: December 11, 2017
Accepted: December 13, 2017

UNANED

nMsiseaseilunsanudaimsieiuuunainuans (Cross-sectional analytical study) Tinguszasna
WioUsziiunudsmisnisemanfvessenddiuuu wasmnadodssiifauduiusiunisuinlvavesmiinay
nAnLArUsznoutuduBiinnsednd nquietsde winmurdanazlszneviudndidnnsednd S1umn
168 AU nsUsTiuAIEBINIINsEmansvessensdauuuldivada Rapid Upper Limb Assessment
(RULA) msdunwalanusantiauieuniva lagdssandain Comell Musculoskeletal Discomfort
Questionnaires (CMDQ) Hansanwmuinluntineu 168 au @ulvejiunands Sevay 73.2 nnsdunival
anuanlidauieuinalve wudmdnnudwlngissauanuidnliavedntes Sevar 34.5 nanisusziiu
AUEBINIMSEANANSYaIsEeAdILUY nudminedulraiisyuaudssseaud 2 (utuaaslsy
msAnuinuasfnanuianastsawiog) Sevaz 39.9 wavarudsssedu 3 (muﬁy'uﬁﬂggmmqmsamam% G
fosdinsusuUssdnuuza) fovar 38.1 Tnnuszduarndesiisedy 4 (uiudidymmmanisomans
foausuuseiuil) Sovay 21.4 Tgugeluiunsmuaumsvhaoueosdnsidesiiiugn namsleseithi
Feosfiduiusaonisuanlva Taun ﬁwqmvhlﬁwgﬂ (OR,, =2.29,95% (Cl =1.04-505, p-value =0.040) drutlady
Jestusonisuanlug 1eun seiunsinusnindseudnuneutane wie Ui, (ORadj:O.Sl, 95% Cl =0.11-0.88,
p-value =0.027) uagsvernalunsufjiflusiumisiagiudesnimsewiriv 3 U (OR =0.26, 95%Cl
=0.09-0.70, p-value = 0.007) nsAnwinUIINsTIws e uREauasUstnoutududidnnseling
finnadsedunIseAmansaudn YL muﬂgawuﬂﬁl%’mmé’ﬂwmzmsﬁ'muvhLamez}gﬂe] duusnunisuanlua
yaaniinau Jemsuiuussdnuarnsiauludunimuauieiesing uaginsiananiisefaftodosty
Isaeswhunstinlualuninnusely

Adfdsy: Uszillupudesniseaans anuianliauisuinalue niinaundauazusenoududiudiannsetind

'animeunsiudanaden entieutouazanulasndt AlraSITAEUMENS 1TINgEBYeULAY 40002
2 quéideanvds Uanne Uiadedus wazaussauzvesyud (BNOJPH) uinendoveuuny 40002

> @NUIYTIMEINTILU AL TIATR AZENSITMEUANERNS UM INeIFBYOULAY 40002

* JFUlAYeUUNAIY

146 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



213619

MALANISHNNE LATNI8ATINUIU A dnusAualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

Risk factors associated with shoulder pain among assembly

electronic workers

Sunisa Chaiklieng"”, Pornnapa Suggaravetsiri’ and Worawan Poochada’

Abstract

This cross-sectional analytical study aimed to assess ergonomics risk and risk factors of shoulder
pain. One hundred and sixty- eight electronic workers were conducted by assessment of ereonomics risk
with Rapid Upper Limb Assessment (RULA) and shoulder discomfort by applied Cornell Musculoskeletal
Discomfort Questionnaires CMDQ. Risk factors were identified by multiple logistic regression analysis. The
result showed that, among 168 electronic workers, 73.2% were female. Electronic workers had most
complaints of shoulder discomfort at low level (34.5%). Thirty-nine percent of electronic workers had
ergonomics risk at moderate risk level or level 2 (further investigate, continuously monitoring) and 38.1% had
high risk level or level 3 (implemented change soon). The very high risk (level 4; implemented change immediately)
was found 21.4% predominated in workers who controlled machine repetitively. Significant risk factors of
shoulder pain from multivariate analysis was repetitive work (ORadJ:2.29, 95%Cl =1.04-5.05, p-value=0.040).
Protective factors of shoulder pain were education lower than high school (ORadj:O.31, 95%Cl= 0.11-0.88,
p-value=0.027) and experience at present position less than three years (ORadJ:O.Zé, 95%Cl=0.09-0.70,
p-value=0.007). This study explained that the high ergonomics risk of shoulder pain among electronic
workers depends on task and posture characteristics. Repetitive work was risk factor associated with
the shoulder pain. Therefore, there should be an improvement of workstation and the characteristic
of controlling machine. Health surveillance program should be promoted in order to prevent chronic

shoulder pain.

Keywords: Ergonomics risk assessment, Shoulder discomfort, Assembly electronic workers

'Department of Environmental Health, Occupational Health and Safety, Faculty of Public Health, Khon Kaen University, 40002
“Research Center in Back, Neck, Other Joint Pain and Human Performance (BNOJPH), Khon Kaen University, 40002
3Departmen‘t of Epidemiology and Biostatistics, Faculty of Public Health, Khon Kaen University, 40002

*Corresponding author: (email: csunis@kku.ac.th)

J Med Tech Phy Ther x Vol. 30 No. 2 x May - Argust 2018 147



uniin

mmﬂmﬂﬂamﬁwmé”mL‘ﬁ@LLazszﬂ
(Musculoskeletal disorders) Lﬁuﬁ@mmaqmmwﬁ
wuldueslunguauialy Tnestavzegnadeieriau®
INANTTIYIUANIUNITHNITUTLAUBUATIENT D
Suthedlesanmsvineu seminet w.e. 2554-2558
171?51LLuﬂm’mmmeLiqLLainﬁﬁLﬁm?Tumqué’ﬂwmg
VEDANMUBIU WU AuRnUnRvssTUUNELEe
LLﬁSﬂi%@ﬂ‘ﬁlLﬁ@%uﬁ@ﬂﬁﬂﬂﬂﬂiﬁ’mﬂuﬂ%aﬁﬂL‘VWJ
mﬂé’ﬂwmzmuﬁﬁﬁwau%aﬁ{]ﬁaL?imqﬂumiﬁwm

(2) v LY =
AaNAaBRNNUNIIANYN

fd1unugsiigeis 13,695 au
arunuaztadeiiisadestulsenisszuundunie
WagNITaN Fafonnsuemseamudnladiumimes
Sramefuausnmuee lua 181 seeREILUY way
sonefdauans lundhauaniulszneunisiadesls
Iiuazgunsaldidnusedind wuindadesdiunis
YU MIBUNSEANERS 19U MY NUTISeseanIss
11N Mmensyeuldmngan nsvauditsensd
ﬁauimﬁawﬁagﬂﬂm fanuistesiulsnid® dalade
Fanarudutadudomnsniseeansiidmanossuy
ﬂﬁmﬁaLLazmz@ﬂ MSANETIHULNNU IR EE
vmmiamam%szﬁuqqﬁmmé’mﬁuﬁﬁmzwﬂé’mLﬂf@
waznszantuntnauuedn @
TssaundnuazUseneutuarudidnnseiind
finsnszaneuazvereiiinandululsymelng
Tneluitufivesnans usenideamilefinisnsyanes
y0il5991unAnLazUsEneuiudIusLannsednd
117 14 15091 Fednwagnisinaulungy
aramnssuUssnnifosivdoturauierheif
wuq sty 2 $lue Sszezanhanulaeads
10 FalusroTu® uaranMITEnUALRAUNRIEUY
ﬂﬁmeﬁaLLazﬂiz@ﬂTUiaU 1 Foudinumn vamenau
nqulssurdnuasUsznoutudiudidnuseindlu
Usznelng wudn Tanuynlunisiingaiigauiina
Ivia (Seway 79.4) s99a9u@e A (Souay 75.0) way
asdiuuu (Seway 70.6)° wagannisAnenluntineu
nfeUsenaviudugunsnifedan geamnssy

e

< a

ddnselind UseinAunia@e dn1551891uAUYN
49gn 3 AU NUDINITUIALI UVDITZUUNATLLLD
waznszaAntusey 12 Weuiiuun liun nds (Sevaz
57.8) s99a9u1fA® Ua1ew1 (5avay 48.4) wazlva
(Foway 44.8)" Januidnwazsuluvinduiiain
{UNUsSAoN15UINYY wardnwaeauluvingadiaing
v 9] XY |(7) I I3 e
usHunIsUneewaziva” ag1elsiany wnnlud
ada ¥ = o 1 L%
F5n15deenunsasnyrann1sunluaveandnaiu
fanailuszezend o19vnliineInsUnEesela
Favilvigaydeviarnsneng1una wiinawuna uag
A U Y vaw = P a
MyanaIveINanan Ay fideTaulafnwaruibes
NNI5UANEANS wazUaTeNTAMUAUNUS A UNIS
UinlravemiinaunaniazUsenautududidnnsaiing
d‘ [~ [ a 1
WiatdukuInatunisdesdunisiinenisuinlva
Tundnaunguiiuaenguinidnuaensinuigisn

o/

EAUAZIINT
1. sUuuunsITBUaTNEUABEN9

N15398LTITILATIZT LUUNIAFAVIN
(Cross-sectional analytic study) 1 ﬁi’mqﬂizmﬁlﬂa
= % d‘v %} & 1 v} a
Anwdavendunus un1sUn b naveIndnauNas
wazUsznaududlrudiannsadnduranislunia
peiueaN@eLnie Uszns Aewtnaulunssuiums
NARWAZUTENAUTUAIUBDLANNTOINE W IN T
PANUNUTIUIY 282 AU NNSAIUINIUIAGIBE N
AUIngUITatATauINAD NSUTHIUANEDINS
ANSYAIANS bUNUNINURNAABAEUSENOUTUA U
a & P Voo ~
DANMTONNE WiaUszuAdndIuUsens unsl
NIIUILINUTEIINIHazUTETINTTvuadn® Tngly
ANFAEIUVDINTNITUNT AN ULFININTUAERNS
a v ~ & | o X
AR 0IINITNITIFDULALLA Y AaLASEAU 3 JUlU
WINAU 0.56 WAUAIAINAISANY MUNTNIUNARLAY
Usznevtudiudiannselind Ymingassnd® lanqu
fag9uulitaenin 162 AU NHIULNUNARN A
Wuninauuszan (full time) iU 8 Falussiau
Tnedluszaunisalvinausaws 6 waudull Tusundn

148 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



wazdsznauduau Tong 18 TulY uaznasidnesn
Ao 15AUTE1291NNNTIRINUUNNG dnanand1y
ﬁmﬂﬂaizuﬂmaﬂé’mLﬁaLLazmz@Jﬂ (19 umees
Isanf AnuRaUnAvseRnsWwenile wavlsadelviann)
Isugdhime wu Jelvanaaviensegnivain uas
nsRensss wHnaugnguMedeeg1991e (Simple
random sampling) wiieidusunudnunzaures
ASTUIUNITNAALAAZULNUNATNNAN SEG (Similar
exposure group)
2. Toudni

21 wifneundnuazUszneutudiu
Sudnnseding muneds nineuiivhaulszsisuns
NAnLarUsTneUTuadIuBIEnnsedng Tudunaunis
wAnveslsanugnamnssuuisvisluniang fusen
Boanile egtios 8 Halusmsieusoiu

2.2 mstmlua nuneis nsdan v
¥ Wlevd desounssethdlaegrmils MiinuTnm
TndvemiineundnuasUsnoutudusdnnsedng
Tnodflsfeseiumuguns Anud wavguassalunis
¥ Teserdaiesiiouszfiuanuliauneudnm
lwa'ﬁﬂizqﬂﬁfmmﬂ Cornell musculoskeletal
discomfort questionnaires (CMDQ)™ Taglszau
mmqumamuﬂawﬁuwLﬁ@%’@ﬂ&jﬂumﬁmiwﬁ
viasediduiug

3. Sadlafldlunsise

wuudunmwaluuulassaiaiszgndan
U sy uazaan Meinded® Seidelald
s lumsinuilunguniniudidnnsedndiidu
nauntinuePNLar AN YNz UUTENoUMEY
3 duu fie 1) YeuadnuazdILUAAS LW LA B1Y
GRPGN vhuitn fufiunanie nsAnw nsesndanie
2) ToyadnuwyIy WU ANBAEIIY TLELIAINTT
MuRe Ty M3inuaIaT uiuljinnu
ANULALNE ALY D I UAYIN Y AIUGIVBINTIY
sy 3) wuudumuaiifiossduanuddnll
auev89319M18 Cornell musculoskeletal discomfort

questionnaires (CMDQ) Wau1lae Hedge et al. ™”

LﬁaﬁwmﬂizL:ﬁummiﬁﬂhjamsmmiwmau‘%nm
vd Ao MEIEIUUY uagnaIdILaNs

wuuUszdiunudeaneniseaans Rapid
Upper Limp Assessment (RULA) Wwu1lng
McAtemny & Corlett"” iipthunussifiuauides
NNSUFNERS LA Useiliuusin Aswe Aa 8160 wau
flo Yoilo 91 wazn Wi maTmATLULTlEaINNTS
Usziflumnuids smnanisemansuniisuiusesu
anudes TngasunanzuuunITinTeiionanis
vaulagld RULA udseondu ¢ seausdl seeu 1
(AenuuRaus 1-2): utusenduld uioraiiam
NNNTIANERT LA 5’1ﬁmiv‘m’1u§ﬁﬂ§m%ﬂ‘] seviios
Junauuniniy sedu 2 (Azuuudaus 3-4):
nutumslefunisinwiinegsesien uavinany
Sonangrasioiios seiu 3 (AsuuuRaus 5-6): s
Ndgmuazasaiun1suTulTsanvaruaInga
v 4 (Avkuy 7) stuidamiuniseaansi
Fodldsumsusuusslaesiudl FsnnsAnuwrvesgian
enass wazany'? Tesnmnudsdusesu 4 9nns
Usziiu RULA Tidlunguannundesgduiinszitiads
Fuitusfunisuanlvg Sdldmdnnasilunisaneni

4. 938555UN193 Tuuywd

mATeafilinunsiansanasesssNan

AMENITUNITITEsITUITeTuNYLY U Inedy
YOULAY 17l HE582342

5. M3AATIEVdeya

191lUswnsu STATA 10.0 Tun1simsew

ANUFURUSIEIeNsUInlraasiLUsdaseiiavaa
adpnldlun1simsizriduusiien (Univariate
analysis) sUU Simple logistic regression Farmun
sefUTdE 9T p-value <0.05 thiauedie
A1 OR WaztanuLdesiu 95% Cl wasdaszviinys
SasiunsunnaveminnuanLasUsEne U
didnnselind nglnszvivanadinls (Multivariate
analysis) ldafifiinsgsinnnsenyladasin (Multiple

[

logistic regression) AEATIANITIATIEALUUAEA

1Y

7azea (Backward elimination) laaunsakdsndnegy

o

J Med Tech Phy Ther x Vol. 30 No. 2 x May - Argust 2018 149



INNINUNIITTUNTIINNFUUTATINT A2
FauUsiien wdamuindanuduiusiien p-value
<0.25 Fahudgluna muauiuUsIuRTEnEwa
Tunsfinundl 1w e uageny dunounisiinsgh
anneewladadn lasdnsizsivilunaiinian fes
fneanitariuls (Backward elimination) 1439107
Ilunaiuduudiedadulsdaseoaniazi
laeiasaun Likelihood ratio test seninsaasluing
fo Tunafifiduusimmanoududuiulunadisn
frulsdasziug een udmuilden p-value >0.05
Tnedaseiiduisiunistnlugd p-value <0.05 wax
uaneIEe OR | Waw 95%Cl 89 OR
NAN3ANYA
1. deyadnuardIuyAna LaTANBEAILIY
wihoudnuarUszneutumudidnmseding
d1uu 168 au dwlvg Geway 73.2) Wumands
1991858130 19-24 U (Seway 27.4) flAndisegu
winifu 28 T (Anegm =19.0, A1gsan =44.0) dulung
fanwnmansa (Sevay 58.9) UJURMUsumLITEU
UHURNS (Sewaz 94.0) luusznauandnasu (Sosas
87.5) szaun1s@inugean dnusanisAnwiiseuding
moulane v3e U, (Sesa 75.0) wazliuszaunisal
ﬂ’]iﬁ’m’]uiuii\‘immm\iﬁaEﬂusdl’N 6 ey 09 2 U
(Yoway 28.0) flesfsogiuminiu 3.3 U (Adan=
6 \fou, Aasgn=22 U) dilng (Sevax 48.2) ddwil
wanglunaiun® (18.5-22.9 Alansu/iuns®) 1en
fsegnumindy 22 Alandu/uns? (A1sngn=15.8,
A1gsgn=39.0) sanrdanie fewar 50.6 liguyns
Joway 92.3 uazliillsaUsednda Jevay 82.7
anwazudlvg (fegas 48.2) AsauAgy
nuFunsasaeuiindinauldsseznalunsufin
Nususnudagtuedluyie 1 wiou fs 1.6 U uay
1.8 U 114 2.8 U Fewaz 25.6 Wi dedlsegiuindu
28 Y (Aga=1 1few, Agean=15 ) szozia
UftRnuse fulissisegmuviniu 11 Falus (eeian=
8.0, A1gegn=11.0) dulvg) (Fosag 84.5) ¥iamuan

a1 wazdeway 84.5 Wussuunyung UJURa
6 fu/dUenvi Sevax 85.1 Mufviheudeuwingay
Joway 92.9 TEAUANNGIMUINULAIIMUITAY
ovay 87.5 fmsvhemgng Tuviiiug Sevay 67.3
Tnetdlngndeaduiuiunsins Sovay 82.7
Favdufidnuausabududwlng fosay 17.3
dnilvgldanemiaunu Gesas 87.5) Tnawetesilo
dwlng Goway 46.4) \Uundesganssad sugunsal
Josiudunsngdiuunna drulvgndnauinisld
Yovay 94.6 Fudunsldgaiavievaeniagsiian
Jovay 52.4 uavaudluginisenues Sevay 72.0
Frunuafanmseniiadsegunintu 2 afyu (e
gn=1.0, AE3gA=60.0) waziniinvesnisenian
fisugruwiniu 5 Alansu (A1rga=0.3, Agean=25.0)
wazanwazIenIvinuaulng (Sevey 54.8)
ogluwinids Aenummaaeulagldndesqanssmias
Tauly

2. SEAUANUBBIWNINTBAENSVDITE1H
BRI

wifnsTuNAnLarUsEneududaau

Binvsefind S1uau 168 Au 9 nnsUsTiuAILEe
VRNTEANAASTITENNAdIUUY Tagld RULA wuin
wifnaudulng Tszduatnaudeamianiseenans
Tuprandesseduil 2 Sovay 39.9 sesannde
Anandesseudl 3 Sevay 38.1 wazAandessyaud
4 $ovay 21.4 w5199 1

a a a ¢

A15197 1 1HAN1SUTLLIUANNLELINIINISEAERNS

YDITYIAAIUVUVDINT NI UNAA LAY
Usznaududiudannsating (n=168)

SZAUAMULALINIG U Y
. Savay
NSYANENS (A1)
seav 1 gausula 1 0.6
SYAU 2 ANWILNULAL 67 39.9
SYOU 3 LA89 64 38.1
JEHU 4 \F89ge 36 214

150 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



WUz UuAMULES I NNNSUANENSUDITENNA
A7UUY TABLUIRIUATLALIINY NUINNTTEAU
a ~ = & ° | aa
ANUEST 4 aegadadusmunisunddyminig
6 v = % v a A o 1
N38ANENTARIlinISUSUUTIILA fie dumismiuay
d‘ [ d" a v &S [~ 1 1 a
1393903 Felldnwazaudududiulng uaziinig
[ a =3 :’/ % a ) ]
FAULAULUUASIATIT SR8AY 11.3 TDIA9UIADA LIS
asrvdeuTuUlindosganssAidaduauls Sovas
5.4 wazasvaauTuulalaulndaduanuds Sevay
2.0 LAYATLAUIIIUNLTEAUAIULFLITLAU 3 AD
thmem:}aaau%umuié’fﬂﬁmﬁ;amiﬁﬁ%aLﬁumuﬁﬂ
AADANISYINNIUY 508a% 20.2 S9989UADRILALY
AIUALLATEIINT FBaY 11.9 LagALMInTIRauTY
nuldlaln Sovay 4.2 Fanumuauiesesdnsduany
NABIYUINIUNADALIAT WALDIILNSARULAUNI DY
< ]
LWuUATIATI
3. szauAlusanliauievadlug an
CMDQ
NUAITUNAALATUTENOUTUA U
a a a § o I3 2 2
diannsetind 91w 168 AU NNsiiudeyalagly
CMDQ ladaya AIND AUTULTY WATAZLUY
guassa dwnaseiszauauiantidauis wud
daulngninaulisziuaiuidnlyaviednides
Sovar 34.5 sosmunAeszauliian Sevar 30.4 uay
U Ve 1 v 7
sgauANNIAnllauIeUunaNe Sevar 23.8 fann519

=

n2

M13199 2 seauauIantdauievesinaain CMDQ
YDINUNINUNEALAZUSENOUTUA U
Siannsatind (n=168)

szauanuidnliauie dwdu (Au)  Sewaz
Lisanldaune 51 30.4
dntoy 58 34.5
Uunan 40 23.8
uln 17 10.1
JULTY 2 1.2

]
o/ L=

4. Yayatladuideaiifiaauduiusiunis
Uanlva
ﬂWiﬂﬁﬁlﬁﬁwﬁjmaﬂi’miﬁﬂlﬂﬁvlEJ(??QLLG]I
seduUunaniuly 8wy 59 Auvde ovay 35.1
LLazmﬂmﬁmiwﬁﬁz’fa;ﬂaLﬁammwé’mﬁuﬁlwu
Univariate analysis seinstladeidestiunisuanlvg
wut YJadeidesiiflauduiusiunisuanlug ognadl
WodAgn19ada (p-value < 0.05) lan AN
OR=2.74, 95%Cl= 1.16-7.01) S2AUNISANE
OR=0.23, 95%Cl= 0.07-0.61) sz8zanlunsUfUa
uludiunisaudagdu (OR=0.45, 95%Cl=

(
(

0.22-0.9) wazvimsnsiauiifunuiadudiulng
vdeaduiudundinsmariianudssenisuinlug
gandneudy egalidedrdgynieadd (OR=3.05,
95%CI=1.05-10.7) fauandlum1sned 3
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M13°99 3 ANUAURUSIUY Univariate analysis smi19dayadnunzdiuynnalasdnuizy kaganuldes

NNseFansiun1suInbig (n=168)

an1suaalvia
Uady Y laigl OR 95%Cl p-value
U (Fawaz) 3w (Fawaz)

el

A8 9 (20.0) 36 (80.0) 1.00

‘Miﬁ\ﬁ 50 (40.6) 73 (59.3) 2.74 1.16-7.01 0.013*
21y (V)

<28 27 (31.4) 59 (68.6) 1.00

>28 32 (39.0) 50 (61.0) 1.40 0.70-2.78 0.300
fuduanie (hn./a’)

<23.0 32 (33.3) 64 (66.7) 1.00

>23.0 27 (37.5) 45 (62.5) 1.20 0.60-2.38 0.576
3ZAUNITANEN

>tispunwineutans wie Uaw. 53 (42.1) 73 (57.9) 1.00

<fspufnwinaulans %3e Ui, 6 (14.3) 36 (85.7) 0.23 0.07-0.61 0.001*
AU

Leader/Supervisor 2(20.0) 8 (80.0) 1.00

Operator 57 (36.1) 101 (63.9) 2.26 0.43-22.43 0.302
Uszdunisalineau @)

>3 37 (37.8) 61 (62.2) 1.00

<3 22 (31.4) 48 (68.6) 0.75 0.37-1.52 0.397
szazanunsufuinuluduwnislagiu @)

>3 29 (46.8) 33 (53.2) 1.00

<3 30 (28.3) 76 (71.7) 0.45 0.22-0.91 0.015*
N1399NANA9NY

2ONANAINTE 33 (39.8) 50 (60.2) 1.00

Lponidsnie 26 (30.6) 59 (69.4) 0.67  0.34-132 0213
msgqu?

Taigu 56 (36.1) 99 (63.9) 1.00

au 3(23.1) 10 (76.9) 0.53 0.09-2.18 0.344

* fanuduiusedsiitedfyn1eadnn p-value < 0.05
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M13199 3 ANUFURUSULUU Univariate analysis 5evinedayadnunizdiuyanalasanynzay Wagaudes

NanNseAanstun1suInlug (n=168) (7o)

amsuanalvia
Uady i Taidi OR 95%Cl  p-value
I (Bowaz) 9w (Fawaz)

TsaUs2aN62

Laigl 46 (33.1) 93 (66.9) 1.00

i 13 (44.8) 16 (55.2) 1.64 0.66-3.98 0.228
52H2IRINTN (F2Ta9)

<8 13 (50.0) 13 (50.0) 1.00

>8 46 (32.4) 96 (67.6) 0.48 0.19-1.23 0.083
YINIIN1TN9UY

Suludiulug 5(17.2) 24 (82.3) 1.00

dududnivgvizeaduiudundmsn 54 (38.8) 85 (61.1) 305 1.05-10.79  0.027%
n'ﬁv‘iwmvi'uawgm

Lol 14 (25.4) 41 (74.5) 1.00

1o 45 (39.8) 68 (60.2) 1.94 0.90-4.29 0.067
STAUNENU

LWANNZEY 52 (35.4) 95 (64.6) 1.00

lalmungau 7 (33.3) 14 (66.7) 0.91 0.29-2.61 0.855
ANUEBeNSEANENS

L (sedu 1,2,3) 14 (33.3) 88 (66.7) 1.00

L?iIEN (szhu 4) 15 (41.2) 21 (58.8) 1.43 0.62-3.23 0.353

*x IS v o € ! Ao o W aad
UANMUAUNUTDY NUUYAREYNNEDAN p-value < 0.05

MNNTAATIERT ayaLilov AN dusius
WUU Multivariate analysis szninstladendeatiunns
Uinlnd dadrglumansiinzvinnnssnyaodadin
Tnonsdmdensaudseine dodglunaiusuty
warAluANNaNsENUYeIlafuniufe ne Lazene
wudfudsithidleaisusiu S 10 fuls
lawn e 818 seaunsAne Ussaunisalinau
sreganUfURnuludiumislagiu myeenmanie
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J282181N1591197U miﬁwmuvhlﬁwgﬂ LaEAIY
Fownanisemans lngannsiinszilanagaying
wui Yadefifinnuduiusiunistnlnalunineu
a8l ANsaia (p-value <0.05) laun szau
A1SANEN (ORadj:0.31, 95%Cl=0.11-0.88) Szegiian
lunsydufauluiunidedaqiu (OR =0.26,
95%C1=0.09-0.70) LLazmsvﬁmuthau{fm (OR_=
2.29, 95%Cl=1.04-5.05) flanansluanseil 4
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153



A15197 4 WaN1TIATIZEIMIANENNUSITIUadBReg TANwIAURINISUIRlRaMIENITIlATIERnRnBY

WiaeERn (N=168)

amsuanlua
U3y \ N ohm OR  OR, (95%Cl)  p-value
U MUY
(3ovaz) (3owaz)

LA

Y18 9 (20.0) 36 (80.0) 1.00

‘1/1@\‘1 50 (40.6) 73 (59.3) 2.74 1.69 (0.66-4.31) 0.272
21y (@)

<28 27 (31.4) 59 (68.6) 1.00

>28 32 (39.0) 50 (61.0) 1.40 1.22 (0.56-2.68) 0.616
STAUNTITANEN

>tisgufnwinaulany %3e Ui, 53 (42.1) 73 (57.9) 1.00

<dsenfnwnaulaty wie Ui 6 (14.3) 36 (85.7) 023  0.31(0.11-0.88)  0.027*
Uszaumsaivinau @)

>3 37 (37.8) 61 (62.2) 1.00

<3 22 (31.4) 48 (68.6) 0.75 2.35(0.81-6.82) 0.117
srazatun1suuanuludmunistagiu @)

>3 29 (46.8) 33 (53.2) 1.00

<3 30 (28.3) 76 (71.7) 0.45 0.26 (0.09-0.70) 0.007*
528219815919 (F2lue/3)

<8 13 (50.0) 13 (50.0) 1.00

>8 46 (32.4) 96 (67.6) 0.48 0.58 (0.22-1.50) 0.263
AMITUTANGT Y

Taile 14 (25.4) 41 (74.5) 1.00

19 45 (39.8) 68 (60.2) 1.94 2.29 (1.04-5.05) 0.040*

Log likelihood = -96.071123; Prob > chi2=0.4683; Pseudo R2=O.1178

o o a

x IS 7 v ¢ ! IS4 Qd‘
UAUAUNUTDYNNUUYAAYNNENAN p-value < 0.05

o

anuseNa
1. szauauidnluaureuiianlug 210
CMDQ
sgauanuanlilaugusnalvaiasan
9N3EAUDINT ANLAvRINTUIR wazaUassAlums
i wudi dulvgndnaulissduanuidnldauny

dntdey Seway 34.5 sosasnfesyauliidnliauis

Jowar 30.4 wagszAuauidnliauteUunans

Speay 23.8 @pnmandnuNIsAn®Ived Cotelez et

(13)

al.”” fvinsfnwluntdnaugrainnssuseayin

wumdnaudiulngianuidnldauieniesinis
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Reliability of hip and knee angle measurement in Modified Thomas
test, distance in Sign of four and palpation of quadratus lumborum

and psoas muscles and sacrotuberous ligament
Rachaneewan Adisaiphaopan’', Chompunoot Suwanasri* and Sarawut Suwannarat'

Abstract

Objective: To study the inter-rater and intra-rater reliabilities of hip angle measurement and
knee flexion in Modified Thomas test, the distance measurement between head of fibular to the couch
in Sign of 4 test and quadratus lumborum (QL), psoas muscle and Sacrotuberous ligament (ST ligament)
palpation.

Material and Method: Five subjects, both left and right legs (10 lower extremities) were
randomized. Two researchers assessed the abduction and flexion of hip angle measurements in
Modified Thomas test, the distance measurement between head of fibular to the couch in Sign of 4
test. Afterwards, the researchers palpated twice for QL, psoas at the lumbar spine; L4-5, L3-4, . 2-3
and ST ligament. The invisible ink pen was used by the researchers (two times per a subject) to mark
the area on the muscles and lisament then used black light to present the agreement area. The level
of acceptance was 50% of the agreement area of palpation between the two researchers. Test-retest
reliability was used to determine the outcome measurements.

Results: Intra-rater reliability of the two researchers in abduction and flexion of hip angle
measurements were (0.971, 0.904), (0.945, 0.953), knee flexion angle measurements were 0.989, 0.988
and the distance between head of fibular to the couch in Sign of 4 test were 0.901, 0.947. Inter-rater
reliability of the two researchers in abduction and flexion of hip and knee flexion angle measurements
were 0.867, 0.942, 0.992 and the distance between head of fibular to the couch was 0.867. The 80-100%
of the agreement area was shown in QL, psoas and ST ligament palpation.

Conclusion: Excellent intra-rater reliability was presented in abduction, flexion of hip and knee
extension angle measurement in Modified Thomas test including the distance of head of fibular to the
couch measurement in Sign of 4 test. The agreement of palpated area of QL, psoas and ST ligament

between two researchers were 80-100%.

Keywords: Modified Thomas test, Sign of four test, Quadratus lumborum, Psoas, Sacrotuberous ligament
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Event/sec from single platform flow cytometry for calculation of

absolute CD4+ T-lymphocyte and total WBC count in HIV/AIDS patients

Suwannee Lirathpong*

Abstract

A single platform flow cytometric analysis using 3 fluorescent-tag monoclonal antibodies
and fluorescent microbeads is a standard protocol for measuring CD4+ T-lymphocytes. whereas dual
platform techniques require both flowcytometry and hematological analyzer. In this study
absolute CD4+ T-lymphocytes and white blood cell (WBC) counts were calculated from event/sec
determined from 193 blood samples from HIV infected individuals or AIDS patients by single platform flow
cytometry without fluorescent microbeads comparing to the standard protocol. The results showed high
correlation of absolute CD4+ T-lymphocytes and WBC counts between two methods with R* = 0.9718,
p = 0.037 and R* = 0.9196, p < 0.01, respectively. This modified protocol was also evaluated for
analytical accuracy (%bias), precision (%CV) and uncertainty of measurements (Uc). Calculation of absolute
CD4+ T-lymphocytes and WBC counts from events/sec is simple, rapid and inexpensive comparing to
dual platform measurement. This modified method can also reduce the cost of single platform analysis

by 18% without decreasing analytical quality.

Keywords: CD4+ T-lymphocyte, Event/sec, Flow cytometry, HIV, AIDS
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ngns (WBC count x %lymphocyte x %CD4+
T-lymphocyte)/10,000 ﬁﬁagaﬁﬁwmmlﬁm
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Wisuieuiumduysalvesiiuiudndenun (WBC
count) wazAFNYIAIVRITIWIU CD4 Ndulnlud
(absolute CD4+ T-lymphocyte) FAaszAlagnss
mﬂwaamwmaauﬁ@m fluorescent microbeads

(/UMW)

nsUszifiugunmnisiaTzilagiazasinaleln
wn3
Tunsnsndsdsnsinangthsazsodinunin

fauddunounnfivasdngda mslesed uaznns
s19uKa HanTIIfigndesazidulszlevidenis
Aadeuarnsnuivae Tunisdnui liusadu
AMNNNNTIATIE IR UsEIUANONGBY (accuracy)
AL (precision) kagadluutueuveInTin
(uncertainty of measurement) lun1sasIaA1 CD4
faulvledlngldiniedlualelniuminasnuaiunm
Aanwnsiaszd Taoldiadeslnalelnums
\AT0ufeafunaeAnNISANET ATIFABUAMAINANT
AATILNAIWEITATUANAUAIN (Immuno-Trol)
2 széfu i CDa Fauylla siseund (Normal Level
control) uagAw (Low level control) wagyiinis
nvasuiiedlnlalalniuvilagld Flow-Check way
Flow-Set Faiuansmsiaaeudaya auazvianmen
YDIAINBUNINTNTITIATIEFIRE 19N

n1sUsziliuaaruud g (precision)”
lngsiuniuteyanisaiuauaun natgludlvans
AUANAMAIN (Immuno-Trol) FrapnUnfnazasi
Huen 6 ey duiade dudsauunmsgu
WATLERS imprecision MeANUasidus coefficient
of variation (%CV)

nsUszLiiuAdugndas (accuracy)"” Toua
31nNN15E01990lATINTUTEAUANAINNTILATIE
TnusAnsnneuen (External quality assessment,
EQA) 1uAgniamimnldlunisdiuiani %bias
iioUszifiuAuAgNFBdYeINITIlATIEY CD4
Haulnled lneviosufuinislainsaulasinisuseidiv

AMNIN Center of Excellence for Flow Cytometry

AMTLNNEANERNS AST1ANeUNa Lavtnauseidiugn

AUIUNIAT %bias 9MNgAST %bias = (lab assay

value — group mean) x 100 / group mean
nsmAAulliuLUeaUYeIn1TIn (uncer-

1219 gqaylainiuau

tainty of measurement, uc)(

(Y] < [} & A oa 2 [
29N FIA U denilanine VoI UNEN1TM5I MUY
Beswimaies UAns glduinisanunsaveliivies
UUAn1suansn1nuliktueueInIsinuenis
a & d‘ o 14 a & gj U
Azt luusenaunistdnaliasizitule
TunsAnwfl MuAA kUL UYRINTIAWUY
top down approach LUSgULBUAUITATNAGDUT
@ ad A [ = [ :’1 = ) 1
Widsihennu (alalnwms) d9iulariula1nng
iﬁLLﬂuauﬁuaaﬂﬂii’@]mmm (u) = (CV) LAYUIAN u
ﬁﬁm%miﬁ%ﬁmmmﬁu coverage factor @fian
WU 2 Liawanarnmnu il Uuauean1sin Aseau
AMUTDLU 95%

= = a 6 1 o/ '3

n1siguiigunadiaseiAduysaivag
CD4 idulwled wazArduysalvasiiurudadon
Y17lAgITNAIINDIN event/sec AUITUINTFIU

HAN13ATIaAIdNYTlves CDA aulnled
wagAduysalresirwudindensilaeisnmuin

~ ~ v ao ~ )

91N event/sec WU3BUWBUAUIBUIAIFILUTNTIITY
o d‘ a .
PNuUaalngnTsnATesalelnunsLu single
platform sauriun1sld fluorescent microbeads wans
AUFURUSVRIITNANYIAUITUINTFIUA A
correlation coefficient of determination (R?) wag

UseiliutlpdAgyneannne t-test 1 p < 0.05

NAN1SANE
n15UsEliuANINAITIATIZE CD4 Naulnlad
1n® Trichrome fluorescent stain method
n1sUsiiuAINLaiUg (precision) laenis
AunuAUesiiuR coefficient of variation (%CV)
nuadszilesidug Coa Haulnladuosianeau
@mqmmwﬁgqmﬂﬂa (normal level control) wazAsh
(low level control) TunuauAuamnmneluves
wiosuuRnisilunan 6 wou e?fqmamqmi’a@muqu
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AMNINTINIU 4 lots laAade druleuuunnsgiu
waziUasi@ud coefficient of variation fauansly
Table 1
a ¥V

n13UsEiuANgNARY (accuracy) lagnis
n151ANANlNLLUBaUYRINTSIA (uncertainty of
measurement, u) Nan1AUINAIAN LWL
Y9N3 TAV0ITANAIUANAMAINATG LA CDA+
T-lymphocyte + 7.54% WagdanAIUANAMATN
AUnAlA  CDA+ T-lymphocyte + 4.86% #5g6u
ALY 95 %

nsiSeuiieunaineienduysalues CD4
aa 6 1 U '3 o < =
aulullesd wazerduysalvesdruiudaifonus
IngITNAIUIUIIN event/sec AMUITUIMIFIUNLAY

fluorescent microbeads

HANSAUINAEIYTHveY CD4 fiawlnled
(absolute CD4+ Td-lymphocyte) wavA1duyseal
Y0931UULIALEBAYIAIN event/sec VBIFIBEN
Wamua 193 518 wanspuduuslussiunansiula
Wmsgu Wnedlen R” = 0.7506 (p < 0.01) wag A1 R’
= 0.5257 A1UUA1 % bias Lﬁaﬂﬁzl,ﬁummgﬂéfm
YaansATIvsilesidudcoa Aaulaledannnng
115930lATINSUSEAUAMAINNITIAT BN BIANS
AYUBNINUWIY 6 trials lanass Table 2

(p < 0.01) AU ﬁaLLamﬂugﬂﬁ 1 (Fig 1A, Fig 1B)
LLG\'Lﬁaﬂmﬁmmﬂ%%anaﬂumﬁmmzﬁiumi
ﬁﬂ@ﬂﬂ%@ﬁwudﬂeﬁa%am%wzL’;aﬂumﬁmwﬁﬁa&
N1 40 Fuiszdanuduiusiuisuinsgulusseau
g9 lagdlAn R? = 0.9196 uag R® =0.9718, p < 0.01
wag p = 0.037 dwmumsliasigianduysalves CD4
faulnled wasarduysalvessiuiwdaidonud
AUF1AU ﬁaLLmﬂugﬂﬁ 2 (Fig 2A, Fig 2B)

Table 1 Precision evaluation from IQC data of %CD4+ T-lymphocyte analyzed by flow cytometry

%CD4+ T-lymphocyte of low level control

%CD4+ T-lymphocyte of normal level control

Lot N Mean SD %CV
1 20 17.53 0.830 4.73
2 17 19.18 0.527 2.75
3 10 24.76 0.543 2.19
4 13 16.36 0.785 4.70

AVERAGE %CV 3.77

Lot N Mean SD %CV
1 22 49.48 1.075 2.18
2 17 46.34 0.935 3.50
3 18 43.56 0.830 1.90
a4 20 48.99 0.843 1.72

AVERAGE %CV 2.43

Table 2 Accuracy evaluation from EQA data of %CD4+ T-lymphocyte analyzed by flow cytometry

%Bias of low level samples

%pBias of normal level samples

Sample Group Lab
trial mean report %Bias
1 22.12 19.7 -10.94
2 8.92 8.47 -5.04
3 16.54 17.5 5.80
AVERAGE %BIAS 7.26

Sample Group Lab
trial mean report %Bias
4 35.61 36.6 2.78
5 39.44 35.4 -10.24
6 31.68 33.53 5.84
AVERAGE %BIAS 6.29
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saluazasy

ca Faswlsidumaddindenumiduead
e adelevlod Lﬁ@L%E)L‘iT’]QIIi'NﬂWEJ Foax
dindwanly coa Aaullled vildwadaneouaran
$runuasudindedinnegidutuunnies mstiy
$au D4 FauTWledFadunsnaaeunienildidu
nusiUsznounsfiTnsannisdiiulsavesdfinide
wrledisudediediuhiavioduiiisead
nsuAIUANLIA NSENTNATITNEUlrldinaeIfiatsn
mssulfeduhyade cod fdulnlesdinit 350
wadsolulasang daus T w.a. 2555 uenani CD4
dulwleadslddunasiusynounisiansannisiden
Hostulsainidonielona (opportunistic infections)
Tuduae TnegUisaglasuendesiu pneumocystis
pneumonia (PCP) ilofsuau CDA fidulwled s
200 waarelulasdnsuaslasueiesiu toxoplasmosis
Wae cryptococcosis Wiefidhuan Coa fidulwlus
N 100 wadsielulasdns uazd CD4 Aaxlnled
M1 75 wadsoliulasans fUasaglduetesty
mycobacterium avium complex (MAC)™? yenani
§9ltnansaa CD4 Aanlled Tun1shnaunanissnw
vose1euhFa anunsaldnisiudiuau CDA fiaulvled
WioUszidumsinwidaglunsdilianainsansia
Usuah$a (viral load) Tnemss” wislduszidiunsdl

7,8)

Assnelulena™® fadu n1snsiatudiuau CD4

aulnleadatinnuddglunndsveansussdiunie
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pilfuiuveinvelotleluaziieend AnAMNNg
ATIVIATIEAANEAysenansaa Tun1sAnwnil
wwsadlnalelnurnsnledanuwdugn Tan %CV waae
YPINITNTIA 3.77% WAy 2.43% lun1nsia CD4
Aa s 1 o ' act A | a ¢ )
faulnWleanaiwazaUndgedianluiiuinusigausy
imprecision 7 %CV lailAu 9% (CV < 0.50 CVi,
within-individual biological variation=18%)"*"
wazldAuAn %CV ANUs189UNTUTELIULAT DY
a '3 1 Qy L3 L% d‘ o 6
Iasizinguillagesdaniseundelan AnvuaLnuel
%CV Nt 8% dviuianaiuANAMAINAN Uz
Wouni 6% dmiuiagaivauamuninaung 0
HaN15UTEEUANYNABILAENTAIUINAT % bias
31NN15:01990LATINTUTEAUAAINAITILATIEY
TneosAnsn1euannulIbAsolnalalnunsnlyd
%bias Qa8 7.26% way 6.29% a1nsunNI1snsIa CD4G
Aa e 1 o | aa '
AaulnlednanuazaUnAiaA1g9nd1518971U073
AN1BUNTI891U %bias 2.84-5.87%" 1lesandeya
ALRAHATLATITTAINTATINITUTEAUANAIN
A v a a a
U152 duanndn 1Wun1sUseiunaaINLAS e
AaTeilagsin WladmsieriuenaIunguiasesils
J901demaliin %bias gavuld agnslsinu nas
999 %bias kaY %CV YIN1IATIZATLILDAUIN
91NgnT total error = %bias + 1.65 (%CV) wuinila
TaliuAn CVi (18%) nsAuRaAIANU LU LD UYDY
U Idl U ﬂl QIJ o o v
A3IANTEAUAIULTBUY 95% EIRTUIAAAIUAY
AUAMAIRLS  CDA+ T-lymphocyte +7.54% wag
FanAuaNANINAIUNG b0 CDA4+ T-lymphocyte +
4.86% fANtnaLAganundlusieuau'?
A1 events LHuNaN TS IUIUwaaT a1y
AMuasawes 91NNsANYIINUINEIUNTALEAN events
P a ¢ ~ s A a
WALLIAMITIUNITIATIZI (LANTIARLARDUNHUY
ALA9LALYDT) mﬁm’;mmm%’myizﬁmmaﬁmu
dindenuniuazanduysal CD4 fidulnladvosiieng
2 45 v o Y a Y a o‘d‘ o

#9799 FeliNarUIlNALRSITUNAIATIEANANUIN
WIHULgUAUIIUIN fluorescent microbeads

. =~ v o eda a X N al %3
(Fig. 1) waragianudunusnanudulunsaineas
Tusegna as1aldalun1sAD U UA LELADS

Yosni1 40 W9 (Fig. 2) NN1SANEIAIDEN
o LY} 1 = U 1 d‘ a 6
U 193 f79819 3 35 AIBENTNLENIIANILATIZN
LAUNT1 40 Fud Aedu 18.1% Tunstiusnuiusas
Tnawasaatnalalmuns Anuklug1vasn1siuIunu
flow rate YouATRY AT INeNTey T
WARNNULAYSLEEIAN T IATIEN NHAIATILH
Wosidud CD4 fidululedvesianaivaunmnin
AP1UNA (normal level control) @afliUasidud CDA
Maulilen (wasidhvine) deussanu 47% anngy
wasaulled (Fruwaantuuseunn 5,000 wad)
Wud1 %CV A1 2.43% uliloTATIznianaIuau
A1 (low level control) FedliUasidud CDA
Aa & ' A X
Haulwledndsuszan 20% WU %CV NAEIVY
Wy 3.77% setiu Tunsainimsieisneg1adonnd
Woasidud CD4 Naulnledsuiuitosnii 20 % wuin
%CV gilA1gaTu NNANITANYINIETATUNIS
Ieszwaslngwmaininalylnunives Allan AL
uay Keeney MY lasreaulhmanusaainmng
TUsvanns 10% lunguigaahuniesiey A1 % CV
YDINITIATIENILVUNUITUIULDAANINUATIATIZI
WU Wndasieriwadidmuneainnguigaddnuau
100,000 t9aabuFI08197529 92iA1 %CV N 1%
wAnInsziwadidimungannguwadanandy
4,000 LWAAMIAIDE19NTID %CV VBINITIATIZNIL
A X & v a ¢ | & o

dnvudu 5 % wagiInTIEiaInNnauadIuIY
1,000 WaalusIag19nsIa A1 %CY UBINITHATIZI
zfinTudy 10% Fadreg19ms1alun1s@nendl
< o 1 Ya cgf = Y &
JuiegransinnndinieievleiuaziUisiend

=

Fatesidus CDa Naulnladanasdininungd wag

a 1 s

fnauwadaulnlodanadduuiese Wosidud CD4

q

7aulnWlanNanasll damalian %CV VoINS IHASIEH

[

g97umufl Allan AL. uaz Keeney M. los1enuld
& aa o ' Ao 5o
yanani Tunsiindeg19nsIadsnuIuwadNanas
AMSUUILIUAaNIY flow rate VBAIDIIIADILY
LIAILATIEAUNUTUINNLANLND LA LA I1UIULAR LN
AATLANTUAUNAAUA NS IBATIATIEIUIUTY

YRUAINAMNDAT %CV Lounu @9 %CYV MAUYU
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LATENUADAITILATIZUAIUAUNUS correlation
coefficient of determination (R?) st lunnsnu
H3sl8Ussiiunanimnzanlunisimseidiliue
event/sec YaIRE1NTIALANADY dOAATDITUNE
n52991035um551u Ineld correlation coefficient
of determination (R) fiflnwasnadesvasdoya
11INA91 90% waziived1dyn1eadn (t-test
p < 0.05) FelunsAnwinud %ayjaﬁﬁmaﬁmiwﬁ
Tuian 40 ¥ WietasninaziimuaenAaeeiuis
wmsgu (Fig.2) msldinandiaszdiiuiugy
AuAEARd a9t UITUINTIWATARaAINTY 90 %
(Fig. 1) uazfegensiafildaiinszsiuiunin
40 3w Tis o 66 % Afaesdus cDa AiauTnles
AN 20%

Asthe events waznaildlunisiasizi
wAwInAIduysalrasdwwdiadenviiuay
Anduysal CD4 Maulladvasiiegnsinlunising
ﬁuaﬂmﬂazﬁaaamﬁuwuiud’awm fluorescent
microbeads La289811130YNN1TIATIALUU single
platform g ﬁgﬁmaﬁﬁmiwﬁuw daul platform
a1u15aUsuUasuISn1sesan i unuy single
platform technique 19 FelviEiaszriann1seau
WaElIamsa (turnaround time) Tunisuisiegng
TUnsratiuiindentnaniaiesiasisiidaden
malafininguazannisiuilouvesinegne anns
nsEeldeaniegmsaatiiosananinsonsavle
u e Bnvedsanalddiefiinainnismsratiy
Sunudadenumlnorseinzidadeamsdadi
Anenlu daul platform Tastsantesnfnlunsdifiden
Qam%aw%r%ﬂwﬁLﬁmﬁamma@héau (nucleated red
blood cell, NRBC) #15Un1un150519US U7
diadenun® wazdesndalundnnisiasieiivad
firnstureaniodimszidadenndainingsia
119999 9rpulgurgansisuguuessy d1dneu
vienUsziugunmwiend @lay.) insaduayumaga
AaduAnnainnuntsinuluiAndeiodleinie
Hihelend lnvatuayuainga CD4 aulnlydUaz

2 A59 P99gLdzauUsTUNN 400 aNUUMeeU way 4.2
anuunsteUdmiugiunliusnsmsia CD4 iaulnles
d‘ = 1 L2 1
wiﬁq‘wmmaaizqi 91nALT918 500 UIMABNIT
a fal v A a P
WATIVHAUU 90 UMANAINMSIY fluorescent
microbeads @elu nau1snandunulugIul
gy liAINTIAs eV Aadens o Ul Nungia
adunarnsiinnun1sineN ugiifuiu
nauumatanIsunnguaznesing1adiin Yag
2 A9 FwuUszanm 4,200 AU Azdiauuanaiay
756,000 U (90 x 2 x 4,200) vsoAaLdusuUsEuu
d‘ U a o‘n" 1 1 1
fanas 18% AuuNITIATIzvifianasiuanalding
wagsasfunisintanistigndulSadudAniouas
Adreendynay muuleuiensueenaeilvigdiiu
TSannidunfimunlvienidle Aduysal CD4 Miaululen
Foas1nI1 200 wadselulasans™® vergluidu 350
wansalulasdnsuazlul wa. 2559 TigRaweuas
Atasendlasu erdnulisannau sgnelshianu nsld
fluorescent microbeads &afiausndulunsal
NILNUNIUANAINA TUAIIUYNA DIVDINITATIT
ATIEVLBLNITNTINEDU NTFDUMEUATDIIATIEN

Anfnssuusena

vavouAn JA.A5.Uufing Taulyad
AnEMATANSUIME uTivendeuding lvrUSnw
wazduuzthlunsanendal
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unAnga

nsfnmiiiiinguszasdilensavnisnaeiuguesiu PIK3CA 3nde8ns Pap smear Tuftheusss
Uinumegn aewata SYBR green real-time PCR (SYBR green RT-PCR) LLazLﬁaﬂﬁzLﬁummﬁmiﬂmaﬁuﬁ:
¥038u PIK3CA lufftasuzifeunnungniiununisasiailssmwenunaniidus 35ns@nwa: sinisada DNA
INEUIBNSIUINUAGN 73 518 ATIIMINSNAERLGUEIEU PIK3CA exons 9 uay 20 mewnalla SYBR green
RT-PCR 91ntidinswvinalngld melting curve LAz N1IRTIREUdUNIINateNug Me35 DNA sequencing
nan3AnW: TEUae 3 18 (16.6%) Fwunsnaneiuguesdiu PK3CA Tu exon 9 laeil 2 Sefifinsnaneiug
ffumds S555T (serine to threonine c. 1668 G> C uay c.1669T del) Bnduilswufunisnanesiugaidumia
S555T (c. 1668 G> C uay c.1669T del) 391U E545A (glutamic acid to alanine; c.134 A> C) Waailen Tm
#ninAn Tm Y84 negative control @l exon 20 laiwunisnaneus asunanis@nui: #ees Pap smear
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New PIK3CA gene mutation in cervical cancer patients
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Abstract

Objectives: This study aimed to detect PIK3CA gene mutations in Pap smears from cervical
cancer patients using SYBR green real time-PCR (SYBR green RT-PCR) and to estimate the frequency of
PIK3CA gene mutations in cervical cancer patients from Kalasin Hospital, Kalasin Province, Thailand.
Method: The DNA from Pap smears of 73 cervical cancer patients was extracted. Mutations of the PIK3CA
gene on exons 9 and 20 were detected using SYBR green PCR. Then the melting curve was analyzed. The
mutations in the samples were confirmed by DNA sequencing. Result: There were three (16.6%) cases
that had a mutation of the PIK3CA gene on exon 9. Two of them were found to have the mutation at
S555T (serine to threonine; c. 1668 G>C and ¢.1669T del). Another one was found with the mutation
at S555T (c. 1668 G>C and c.1669T del) plus E545A (glutamic acid to alanine; c.1634A>C). All of them
had Tm values lower than the Tm values of the negative control. There were no mutations on exon
20. Conclusion: Pap smear samples could be used for screening of the mutation of PIK3CA on exons
9 and 20 using SYBR green PCR before DNA sequencing. This could save costs and could be performed

in general hospitals.

Keywords: Phosphatidylinositol kinase catalytic subunit alpha, PIK3CA; Real-time PCR, Pap smear,

Cervical cancer
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Introduction

The phosphatidylinositol 3-kinase (PI3K)/
Akt pathway is one of the most commonly
activated signal pathways in several cancer
types. This pathway controls cell proliferation,
growth, differentiation, protein synthesis, glucose
metabolism, migration, and apoptosis. Activation
of this pathway is initiated by the binding of the
corresponding ligands to tyrosine kinase
receptors”. A regulatory subunit of PI3K is
phosphorylated and results in the activation of
a 110-kDa catalytic subunit?. Aberrant activation
of this pathway is involved in cell metabolism
and survival, cell cycle progression, regulation
of apoptosis, protein synthesis, and genomic
instability while it also promotes carcinogenesis

9 There are several

and tumor angiogenesis
reports that showed the overexpression and
mutation of the phosphatidylinositol 3-kinase
catalytic subunit alpha (PIK3CA) was associated
with several cancer types, for example, breast
cancer®, bladder cancer®, and cervical cancer"”,
etc. In cervical cancer, there were several reports
showing that PIK3CA mutations were predictive of
a poor response to standard radiochemotherapy
+ cetuximab® and cisplatin-based concurrent
chemoradiotherapy”. Whereas other reports
indicated that cervical cancer patients with a
PIK3CA mutation had higher responses to target
therapy, PI3K/Akt pathway inhibitors, than patients
with no PIK3CA mutations. Activation is frequently
mediated by mutations in the p110a subunit of
PI3K, PIK3CA, with most mutations occurring either
in exon 9, which codes for the helical domain, or

exon 20, which codes for the kinase domain®®*?,

Therefore, detection of PIK3CA gene
mutations in cervical cancer patients can be used
as a guide for treatment planning and selection
of proper medicine for the highest response and
benefits for the patients. However, the detection
of PIK3CA gene mutations in cervical cancer
patients can be complicated by the use of
formalin-fixed, paraffin-embedded tissue.
Therefore, the objectives of this study were to
detect PIK3CA gene mutations in Pap smears
from cervical cancer patients by SYBR green real
time-PCR (SYBR green RT-PCR) and to estimate
the frequency of PIK3CA gene mutations in
cervical cancer patients from Kalasin Hospital,

Kalasin Province, Thailand.

Materials and Methods
Pap smear samples

Pap smear samples were from 73
cervical cancer patients attending Kalasin Hospital,
Kalasin Province, Thailand, during 2010 to 2014.
Their pathological results were confirmed by the
Institute of Pathology, Department of Medical Service
Ministry of Public Health, Bangkok, Thailand.

DNA extraction

The coverglass was removed from the Pap
smear slide by soaking in xylene overnight. The
Pap tissue was scratched and transferred to an

Eppendorf tube, 1 mL of TE buffer was
added, mixed well, and centrifuged at 14,000
rom for 10 min at room temperature. The su-
pernatant was discarded. Then the pellet was
washed two times using 1 mL of absolute eth-
anol, mixed well, and centrifuged (14,000 rpm)

at room temperature for 10 min. The washed
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tissue pellet was extracted using a Genomic DNA
Mini Kit (Geneaid Company, Taiwan) according to
the manufacturer’s protocol. TresaENoEHWS
ehby a NanoVue™ spectrophotometer (Fisher
Scientific, UK) at the absorbance of 260 nm.
The extracted DNA was kept at -70°C until use.

SYBR green RT-PCR

The primers for the PIK3CA gene on exon
9 for SYBR green RT-PCR were ex9PIK3CA-1F,
5-AATCATCTGTGAATCAGAGG-3', ex9PIK3CA-1R,
5-TGAGATCAGCCAAATTCAGTT-3" and the primers
for exon 20 were ex20PIK3CA-1F, 5'- CTCAATGAT-
GCTTGGCTCTG -3, ex20PIK3CA-1R, 5- TGGAATC-
CAGAGTGAGCTTTC -3"?. The SYBR green RT-PCR
reaction was conducted using an ExiCycler™ 96
Real-Time Quantitative Thermal Block (Bioneer,
South Korea). The 50 ul of the PCR mixture
were composed of 2 ul of 10 pmole of each
forward and reverse primer, 25 ul of 2X Greenstar
Master Mix (AccuPower Greenstar gPCR Master Mix
Bioneer, South Korea), 1 ul of 50X ROX dye, 5 ul
of DNA, and DW. The negative control was Pap
smear samples that were negative for malignancy
without the PIK3CA mutation on exons 9 and
20, which were confirmed by DNA sequencing.
The reaction conditions were initial denaturation
(at 95°C, for 5 min), 40 cycles of DNA denaturation
(at 95°C, for 30 sec), annealing (57°C, for 30 sec),
and extension (72°C, for 30 sec). The melting
temperature (Tm) from the SYBR Green signal
was analyzed. A positive result was a Tm value
lower than the Tm value of the negative control.
Then the positive sample was confirmed as having
the PIK3CA mutation on exons 9 and 20 by DNA

sequencing.

DNA sequencing

The PIK3CA genes were amplified using
the conventional PCR technique. PCR products,
forward primer, and reverse primer were sent
to First Base Laboratories SDN BHD (Selangor,
Malaysia) for sequencing. Each DNA sequence was

analyzed by BioEdit version 7.2.6.1.

Ethical clearance

This study was reviewed and approved by
the International Ethics Board, Khon Kaen University,
Thailand (Reference No. HE582029).

Results

Demographic and clinical characteristics
Based on WHO age group classification,

their median age was 52 years (range from 31-71

years). Pap smears were diagnosed as 82% squamous

cell carcinomas and 18% adenocarcinomas (Table 1).
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Table 1 Demographic and clinical characteristics of 73 cervical cancer patients.

Patients
Characteristics
N(73) %
Age (years)
Median 52
Range 31-71
<30 0 0
30-34 3 4.1
35-39 4 55
40-44 4 5.5
45-49 11 15.1
50-54 27 37
55-59 11 15.1
60-64 10 13.7
65-69 2 2.7
>69 1 1.4
Histology
Squamous cell carcinoma 60 82
Adenocarcinoma 13 18

SYBR green RT- PCR

Melting curve analysis of the PIK3CA exon
9 and exon 20 by SYBR green RT-PCR is shown in
Figure 1. The melting curves of PIK3CA on exon 9
were divided into two patterns via the Tm values
(Table 2). The first patterns had Tm values of
82°C, which were equal to the wild type PIK3CA
(control), and the second patterns had Tm values
of 80°C (Figure 1). For PIK3CA exon 20, there were
two patterns of the Tm values similar to those

from exon 9.
PIK3CA exon 9 and exon 20 sequencing analysis

Due to different Tm values from the PIK3CA exon

9 amplification, 20 conventional PCR products

186

were selected for DNA sequencing. The DNA
sequences of PIK3CA exon 9 were analyzed by
BioEdit version 7.2.6.1 and it was found that three
cases had mutations. The mutated PIK3CA on
exon 9 were S555T (serine to threonine; c. 1668
G>C and ¢.1669T del), and S555T (c.1668G>C and
c.1669T del) plus E545A (glutamic acid to alanine;
c.1634A>C) (Table 2 and Figure 2). All mutations
were found from the Tm values of 80°C, and no
mutations were found from the Tm values of
82°C. There were on mutated PIK3CA from exon

20 found in this study.
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Figure 1 SYBR green real-time PCR melting temperature (Tm) patterns of amplified PIK3CA exon 9 and
20 in Pap smear tissues from cervical cancer patients. (A) Examples of PIK3CA gene exon 9
melting peaks from some samples and wild type (control), (B) negative control (Tm = 82°C),
(Q) sample 16 (Tm = 80°C), and (D) sample 19 (Tm = 80°C).

Table 2 SYBR green real-time PCR melting temperature (Tm) patterns of amplified PIK3CA exon 9 and

exon 20 in Pap smear tissues from cervical cancer patients.

Tm compared with negative control PIK3CA exon9 PIK3CA exon 20

N(73) % N(73) %
Normal 34 46.6 65 89
Abnormal 39 534 8 11

“Trm; melting temperature
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A

Case 16
Normal AlG TKA cAGG TAAGTG C
Mutatl\onAC cdrcaGa n'AAG TG ﬁT

A

Case 19

Normal AGTEA CAGG TA
Mutation AIC C

o>

B

Case 44

Normal ACAGG TAAGTGCT A
Mutation AIC CAGG [TAAGTGEC TAAA

Case 19
NormalA TCACTG
MutationA TCACTG

GCAGG AGAAAG
‘GCAGGAG A A A"G

Figure 2 Mutation of PIK3CA on exon 9 from DNA sequencing results analyzed by Bioedit. (A) Sample
16, PIK3CA exon 9 mutations S555T (serine to threonine; c. 1668 G>C and ¢.1669T del), (B)
sample 44, PIK3CA exon 9 mutations S555T (c. 1668 G>C and ¢.1669T del), (C) sample 19, PIK3CA
exon 9 mutations S555T (c. 1668 G>C and c.1669T del), and (D) sample 19, PIK3CA exon 9
mutation in E545A (glutamic acid to alanine; c.1634A>Q).

Discussion

Previous reports showed that the most
common PIK3CA exon 9 mutation was PIK-
3CA-E545K, which accounted for approximately
60% of all cases with mutations and most of
PIK3CA-E545K (c.1633G>A) were heterozygous'”.
Other mutations of PIK3CA exon 9 in squamous
cell carcinoma and adenocarcinoma of the cervix
were E542K, E545A, D527N, E547K, S541Y, and
Q546Q"". These mutations were considered to
be about 11% and 5% in adenocarcinoma and
squamous cell carcinoma, respectively™. Our
study showed that there was no common PI3KCA
exon 9 mutation as E545K or E542K were not

found, but the uncommon mutation E545A

(c. 1634 A>C) and new mutation S555T
(c. 1668G>C, c.1669T del) were found. The S55T
mutation occurred due to a single base substitu-
tion at 1668 in PIK3CA exon 9 from G to C, and
then 1669T deletion with a frame shift mutation
occurred. In the wild type PIK3CA exon 9, there
was a stop codon (TAA) at the codon position 558.
Due to the frame shift mutation 1669T del, the
stop codon at codon 558 disappeared, so that the
mutant protein might be longer than in the wild
type. This mutation was not previously reported
in the Catalogue of Somatic Mutations in Cancer
(COMIC). Overall, the prevalence of PIK3CA
mutations in this study was 16.6% (3 cases/18),
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two were new mutations and one was E545A.
S55T mutations were found in three cases, and
two cases were squamous cell carcinoma FIGO
stage IB and IIA, whereas another was adenocar-
cinoma FIGO stage IB. E545A was found together
with S55T mutated squamous cell carcinoma
stage IIA. Most reports showed that PIK3CA
mutations were found in squamous cell carcinoma
more than adenocarcinoma or non-squamous cell
tumors(14, 16-17). Moreover, these mutations
were correlated with worse disease-free survival
when treated with standard radiochemotherapy®” .

On PIK3CA exon 20, there was no mutation
detected in this study. Previous reports showed
that exon 20 had fewer mutations than exon 9.
The PIK3CA exon 20 mutations previously
reported were H1047R, H1047L, G1049R, M1043V,
and M1043|"7.

The melting temperature of PIK3CA exon
9 with SYBR green RT-PCR may be useful for
screening mutations because mutations were
found in the cases of lower Tm patterns (< 82°C)
than Tm pattern of 82°C, which was equal to the
wild type PIK3CA (control). However, it must be
confirmed by sequencing or other specific
methods.

From the results of this study, we can
conclude that Pap smear samples could be used
for screening the mutations of PIK3CA on exons 9
and 20 using SYBR green RT- PCR before DNA
sequencing. The method could save costs and
could be performed in general hospitals. Patients
will receive procedures more rapidly. Moreover,
the frequency of PIK3CA exons 9 and 20 mutations
in cervical cancer patients derived from Kalasin

Hospital was 16.6%.

However, this study is a primary report
that had only 20 samples for DNA sequencing. A
further study should be conducted to investigate
a greater number of samples. Moreover, other
techniques should be studied to develop accurate

and rapid testing for this mutation.
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The development program for tissue attenuation correction of SPECT

image by using CT image data in quantitative comparison
Phornpailin Pairodsantikul'?, Supoj Uaapisitwong®*, Tawika Kaewchur** and Molrudee Ekmahachai™*

Abstract

The aim of this study was to develop the Technetium Attenuation Correction for SPECT image
(TACS®) software for improving the quality of SPECT image. The TACS® was corrected the attenuation
of Technetium-99m in tissues using linear attenuation coefficients from CT image. TACS®vvas generated
by MATLAB, and used iterative reconstruction of 100 iterations for the linear attenuation coefficient
and attenuation correction. The SPECT and CT images used in software validation were performed in
PET-CT Phantom™ model PET/CT/P was scanned by hybrid SPECT/CT (Symbia T16, Siemens). Paired
t-test statistics vve?e analyzed for quantitative comparison of SPECT images between attenuation
corrected using TACS , non-corrected and attenuation corrected using Syngo.via. The results showed
that the quality of SPECT images after tissue attenuation correction were improved. The average of
radiation count in region of interests of SPECT image using TACS and using Syngo.via were increased
approximately 6 times when compared with the non-corrected SPECT image. The uniformity index of
SPECT image in ROI using TACS was decreased to zero (p<0.001) when compared with non-corrected
and attenuation corrected using Syngo.via. In addition, the contrast of SPECT image using TACS was
significantly lower compared with non-corrected and attenuation corrected using Syngo.via (p <0.001)
due to increasing image artifacts from the reconstruction process. In conclusion, the TACS can accurately
attenuation correction in tissues of SPECT image. However, the software should be develoed for

functionalities before clinical validation.

Keywords: SPECT image, Tissues attenuation correction, Image quality
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Content validity and reliability of the modified international classification
of functioning, disability and health (ICF) core set for osteoarthritis

(Thai version) in patients with knee osteoarthritis

1> Punnee Peungsuwan® **

Rotjanee Mantruad"?, Rungthip Puntumetaku

Abstract
The objectives of this study are to develop the International Classification of Functioning,
Disability and Health (ICF) core set for knee osteoarthritis (OA) in a Thai version, and to examine the
content validity and test-retest reliability. The ICF core set for OA, English language was selected
and modified as Thai version ICF. Three 3 assessors who have professional education and skill were
consultants for appropriate Thai language of the ICF core set for OA. Thirty-six patients with knee OA
aged average 67.50 + 7.5 years (34 females) who were living in the district of Roi-et province were com-
pletely asked and assessed the ICF core set for OA for the test-retest reliability test. The results showed
that testing the content validity index was 1 of all items and of overall scale was excellent. There were
significantly high reliability for body function domains (ICC= 0.90, 95%Cl: 0.81 - 0.95), and activity and
participations domains (ICC = 0.92, 95%Cl: 0.90- 0.95), p-value<0.001. Environment factors domains was
significantly moderated reliability (ICC = 0.67, 95%Cl: 0.49 - 0.81). Conclusion, the modified ICF core set
for knee OA in a Thai version showed the good content validity and reliability; however, this ICF core set
for OA assessment studied only rural community for Thai patients with knee OA. Further study needs

to be supported by more empirical evidence in various sociocultural contexts.

Keywords: ICF, Osteoarthritis, Reliability, Validity

"Master Degree Student, School of Physical Therapy. Faculty of Associated Medical Sciences, Khon Kaen University, Thailand
?Research Center in Back Neck and Other Joint Pain and Human Performance (BNOJPH), Khon Kaen University, Thailand
*School of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kaen University, Thailand

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

206 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



UNUI

N157M533U5ELAUANNAINITANUUTZLAN
mmﬁmﬂ@ﬂ%@jﬁa International classification of
functioning, disability and health (ICF) veiiSen
1 ypsiavdnueadnBanaiienisduunaaiinig
msvhauuazgunw mdaduifonmszdungusia
Teyafiuisdannzauamuazanuduoguosnunumis
otheaseuAguIiethlugnsnausumsguainevaues
AINFABINITVDIAUNNITIANTIZANIIN1STEYLIA
M4 International Classification of Diseases and
Related Health Problem (ICD) Jaqduaniunenuia
fnae Sufinn1sitadelsadnesia ICD Fauanslidiu
anuzvesnuiutaewith Tul we. 2543 asfns
swsielanldlinissusesswa ICF Wieldiduniw
1nsgIudviunnsdeansteyadiuanuzquamn
sevinfiAsades aluduasisuguuazdsag
33m%&mmmi%lﬂ%auﬁausﬁa%aﬁsijﬂizLwﬂ,ﬁ
ﬁlﬁﬂ?im’]iﬁuﬁﬂ%mﬂaﬁ?ﬂiﬁa ICF saudusia 1ICD
ANNTOUAAININT VDA ULFUNNVDIUTEYINT
Indueene @

ICF dwfugthelsateiden vieiFendn ICF
core sets for osteoarthritis Tud a.@. 2004
Dreinhofer K uagamy® 1§51usasa ICF fuansd
{]inW]ﬂ’]’iﬁNWWUEN%IjﬂQﬂiiﬂﬁaLéamﬁiﬂﬂizU’mﬂ’ﬁ

fndula (Process of decision making) Wayn1s

e

3

AATIIENGIU INMIANYTEUTALELTE 1YY
fiuszaunisalaunisinudUielsadeiden ICF

A =Sh W

@ ad d[ d" < d‘ o I Y Y Q’lju

a1 mMsuniledadunyeusunaunsa kil usdin
d‘ aa U % 1 -4'

ﬂ’TiL‘LJaEJ‘LJLL‘LJmEJ’]ﬂ’]iVl’]\iﬂaUﬂsLug\JIUDEJIimJEJL?J’]Lﬂ@ll

[
AN Y o

16 esnuuuyszifiuiiidefauvesesdusznoy
suguamiasuiunniiA® nanfe aansaUseidiy
fadadedudandouuardiuyaaa wndiluld
Tunsusziiuguaeagsinlilddeyaiiamsatily
Maunun1IguagUsLuuesd Tulddaiaudadu
tagu ICF fmsiauiteluldianslsaGond ICF
core sets \Hugnsandndniunisiivdoyaaunim

Tuusaglsalaun lvdundaundu (spinal cord injury)®

lsadagviuness (rheumatoid arthritis)” nguA3Ny
ﬂmﬂﬂamadﬂéj’lmﬁauazmg@ﬂ (musculoskeletal
disorders) fi Iﬁﬂﬂiz@ﬂW§u osteoporosis®ankylos-
ingspondylitis'”’ LLazﬁsqmﬁaﬁ’m%’UﬁﬂwimﬁﬁaL?iam

)#¥ gy weikuuUsEUYATHANEN

(osteoarthritis
ﬁm%’wjﬂwiiﬂﬁﬁaLﬁamfé]'ﬂaiﬁmiﬁmmLﬂuaﬁ’um‘m
vy U a.a. 2003 Weigl wazamz® lavinnisdnen ICF
Tsadadeulnenisidonsiaiifiiudenndesiuwuy
ULl Western Ontario and McMaster Universities
(WOMAC) Fadunuudsziiiufidnanmedmiugiae
foazlnnuaziidion wui ICF fsvia 20 ynaenndes
AukuuUselin WOMAC 3sdielaan ICF Tddunuuy
enuanzgumeessthels Tulsesn a.a. 2004
Dreinhofer wagaeug® AnwluuUseillu ICF core sets
dmsulsadoideldsnenuranisinmannisadule
28 1 UNIINITRALNTEUIUNITAUNINATUNNS
lﬁimﬂ’li%ﬁﬂﬂ’m‘ﬁli’mi’mf\]’]ﬂﬂ’]’iﬁﬂtﬂL{N]I’EN(;I’UIWJ
;EL%EJ’JGMQJ, Tusreazidentulssnaudiosianis
Jszidiuyndorenaseadunuaraisuaslaseadig
yesiumeiiietes iefinsunseazidunvosyn
san1sUsefiunuin Jemaululadnigiaigasiu
Tsadaidonunade dmiunuudszfiu ICF core set
99 Weigl Hazany uwuussfiuiifanusune
dmsulsadondenunnnindesaniimsdenlssiu
WOMAC fusnede eeslsinuuuuysediudlald
mMsUszfiumnadadesudunndoununwuuyes ICF
atuauysal oty ANEEITETIAATIMITENTHRILN
ICF core set a3 Weigl uazaniz Tneuiinduladesu
Aawndeumauuuyes ICF astglimeutiyvnauniw
IgyndA nsAnwi3sldianuuuussdu ICF core
set dwfugUaedodndeniisnusinasuyniia
F9UTENOURIY MUIANITHNIUYBI919AE LN
Aenssuuaznsidius wasnatadesueuanden
ICF wlarduniwlngluld w.ea. 2548 lnagud
%%uﬁil,ﬁaﬂﬂiﬁuﬁdauiiaﬂwwwwﬂﬁLLWWJ‘LL‘M'WW@
NSUASLINME wag ICF atuntwinelaueunsilUl
yaansiuas1suguld widdliunsvareidesnin

J Med Tech Phy Ther x Vol. 30 No. 2 x May - Argust 2018 207



fdgmeanunlavazludwizdulsamhluly dedu
wuuUszdiv ICF Faldannvulniiedugiioussidiu
ANUANNITOUTEANALANIT WU ANITNINITHIAY
va a < £ [l <
AskAdu wagn1seasulny Wudu agrelsimaiy
Tunistiwuuyseiin ICF adun1wbnentdd@nsu
U o I~ % a % ¥
Huredndusesdinisnsrvaeunisidmuivimunzay
wazA D IUS UNYRIUsRE A AN D YL YUY g
= QII 1 o U U1
NI3ANYINHIUL ICF core sets d@nauyUay
Taideu tan1mundeuleafuwuuUIEEUNINTEIU
-Ql'nl o [ U d' 4 q’ [~ v
a1nanilanuannIEnulsAY oL EUwATNTURUU
U (9) -d! a d‘ YV o dy a
AM189ng Y olawuuUsHEUN A IAYINTUIINTUYA
v d! @) 1 a o e‘d‘ 1 Iy a
neiunndaudunguurAnugnuans19iugede
P39lny FaTAULANAI19A T UFIALTAUSITUWAE

19 suikuuUseidiu ICF core sets @11sU

Anau
AUrelsataidennldludUiglsataiindeunulng
~ o o P P A a
Fe3ndudea@ne1femnuruIzanveAIoaile
TngnigANUMIngauasnIw nenaunisiluly
v & = S Hx aw s

AL NSANwIATIHRW TngUssasAilonadauaIy
ASUTAULY (Content validity) tazauiisslagns
NAFDUL (test-retest reliability) Upauuuuseiiiu ICF
core sets atulsuUse (nwilne) dmsugdielsa

v oA
VBLVbDU

EAUAZIINTT

msfnwiinaeumunsadaiomuasa
\esvesuuulseiiugnsiandnvestyTainaiionns
WUNANUNNT NTINNULaEFUAINRTUEINIY
Htheteidenmie ICF core sets dmiugthelsadei
Foulasansideiltitunisfusesninamznssunis
s3usrsumefelunyed uminerdeveuunuiani
1a5an15 HE592025

1. N1SNAFIUAMNUNEINTUTNLINIT18VaATNG
AUUYBIBUUUSEIIU ICF core set avuntwing
o [ U 173 d'
dvsuyUaevatdau

WenegauANnTuTRlon augdIdeld
FwnuyasHaniianudnsdmiuldlunisuseiiv

AlelsadelindenannisAnmves Weigl uazaane”

Tul 2003 danudenndssiuluulseiiy WOMAC
Wan 29 59¥a thswanamunidenleatusita ICF atu
Mg Usenaumie wuannisuseiliuaunisyina iy
299379018 (body function) 6 S¥a wagAIUAINTIU
waznN13iaIUTIM (activity and participation) 23 i@
wilifisaTiaenadesiumsussdiutihsdesudunden
(environment factor) AnzfideTssusmensian
Usziiutladosudaundon S1uau 17 59 Tneensda
971 Dreinhofer uazAns? s3I 46 537 dmsu
wuuUsedly ICF atunmwlnethunannaduudadu
AWIVEVBINTUNITUNNE NTENTNETITUEUTY 2548
doswsuduatunwlvendrdahuuuusediuly
EEL“?IIEJ’JGUWiyjﬁli’sf\]ﬁEJUﬂ’J’uJGﬁ\‘ileEJ\‘iL‘ﬁavi’] ICF dmiug
Uedoidon (nMwilne) nefidvaidueiase
AMgAIMNUIUR 2 AW waztnnieawulUn 1 Ay
fuszaumsaflugitredorndenannit 5 U Usudi
Hemsiede Aurasvdanuiismsadadon
sredenarmatulasmnuiismsadaiomsiode

ATLINANGAS

OVl = a/ njude e

LV = slimnaundisinsadadonnsede

a = duudemgivssiiudesinaly

syAUdInAaBY (Useliliuseiu 3 way 4)
njude = IUIUALTLIVIYNIVLUA
ANUEIRTU LM INIRTUAWINAINGRS
S-CVI = SI-CVI/ p 1ile
S-CVI = mRdsdviidenndnivaaaiasiloinisaly
YI-CVI = HagImuesAn HCVI
P = PUWIUTOAINM
waglaUSuU LU TEuA LA bUEINY09
24 dl Y L o
Aevglaglannsia ICF lunuian1svinauees
$19N78 1 samuiLuziveidevalan b298
« ] v oy a A A Moy
anusanduUnnlassyeasdendunasililasey
= gy A A o 5 A a
S1warden " LilosanilAraug1nuseLiiuenisuan
widlaudulaun b28016 “e1n1sUinnudese” a9l

ANUTALI U TR ELAASINNUDINITVRIVDL WEDL

208 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



wnnin dulunniadesuasnndeulddaunssta
panAIlITIUIN 8 9ERIN 17 9id Usznaunieusiia
el50, el55, 310, e340, e355, €540, e575, wag
€580 s1uru 9 Fefirneenidumanuientunanstae
wazinalulad ieldlunisiadoudivaznisiiu
15719 wagludinused1iu nnisdunauay
AaEnnud wuliRvesssuvansisaguingle
Tnnsatuayudssieanuazaniidugunsal
iwsesteiunilievneu lnsamzenaasingdidn
$2lA5IN5E wAENISEBUNINENRILLARAIININGSTY
faglinsuulutomad Fenadumgililisney
Lignapemudeimunves ICF nsAnwEaslauuy
Usgiilu ICF atuufudgedmsuiieteiden (adu
Mwlng) I 33 s9a
2. MsNAFaULUUUIEEIU ICF core set atuuTuuse
mm‘lmaél’m%’upjﬂaa%’m?iam
ﬁmaaﬂﬁﬂw‘liﬂ%whLﬁamﬁﬁﬁﬂwmﬂﬂﬁﬁm
funquiegefiazinuuussdiuiluldasvany
ALl Tnedongsening 50-80 U msdnwiuas
a¥nmilouiu wavegluguyuiietiume 91w 10
Wenageunulanwvesenanadaslunislduuy
Ustifiu ICF atuu3uuss (nwilne) S1uau 33 siail
Tnefdeaudusede deraadnstinnudilonasy
awnsadenmeumanlddeidetiuiugronanaiing
lawnladeAiany ;ﬁ%’sé’faaa%mmﬁmamﬁaslﬁﬁa
armnefidaauauenaatasilaazanunsaiden
AoUA1NULA mﬂﬁ?u;ﬁ%’aﬁ’]mm%’aaazmmLGZ’J”flf\]
M IaadnITeTe e sdullugiu @ssump-
tion) 31 DIUINNIMATBLINAUSBEAE 80 VBITBAINIY
W SotanunsarlUldldusddesniniesay 80
wansilis §iduazuudsefenuilidlaty
Tnensiindesunsunazdamaiiodenumngy
Tdmau wazdinnudladomausundosas 80
%ulﬂvgﬂﬂu NAN1SYAABUNUINENENATENINTOTLR
AanularneuAnNlaseeay 98.75 (SyninsSeuay
80 - 100) ﬂmzﬁ?ﬁ'ﬂlﬁ%’mﬁ’]@jﬁamﬂ%’uwﬂigLﬁuﬁ
nowdlUldiungudiegiwioly

3. NISNAFBUANULNYIVRILUUUSZAY ICF Quu
USuuse (nwlne) dwusugiaedaiton
FUIUDIEALATNINUA 36 AU Lﬂuﬁgﬂwhﬂ
Fordeuluwsiuns NSty S insorsnuuin
naueg19lA8198991nN15ANYINN 1UNI VD
Johanson way Brooks (2010)"? &suuzulild
naNFIBE1TUAIA 30 A
6 o | = 1 ) a wa
LNTIARLIIAD B8589 50-80 U HUT2IA
¢ P oA A AW ¢
NUWINNELUULSATDLULEDY U3 0TaNWALANULN NN
AAUNUDI American college of Rheumatology (ACR)
U a.a 1986"" Aafio1n1suinnsniudnuazous
agetley 3 Tu 6 Yadsll 1) 818111031 50 U 2) 01013
JoElaUAluMDUN TaenI1 30 Wl 3) wuLdedlule
\ a a I a % |
sevariinsedeuln 4) nuaanaduusnnde 5) JUss
voansrandeildnuaelngiaung 6) Ad1usau
LidnTou wazlilasumaitiadehilnniedowde
INANVHDU LU ToLFRNAINTUINOLA VaideNan
wa & v N A | a '
guRme Wusy vieliann1suininaInamedy 1wy
'vmauiaaﬂizg]ﬂﬁ%@ﬂiz@ﬂﬁwé’qa'aua'wﬁmﬂﬂa LAY
Lidugilasunisndadeudenvsaesdnanie
% v d! G Y 1 Y -dl -dl 1 1
Peladanils Wielasunsdindug Ndmananig
gunnvesdUae wazluiludinisiuiunnses
aanatPsiars1eaLlasuNMTUseliumenuuUsEiu
ICF Uszidiugn 2 Ass awieiu 1 fUanilagyide
1 pudadutdnnieningide
wuuUseiy ICF 9 33 9@ Usenaunig 3
NUIALALA 1) NUIANITVI9IUVDIT19ANE 5 SHa
2) MUINNINTTULATNITHAIUTIN 20 9@ waazUadl
azuun 0 (LWhiludgywr/danenyw/ guasse) e
4 azuwuu (Dulym/adaienyu/guassaegisauysal)
Gl = = YV A =l
visoAzLUL 8 e nsideyaliiiiewe uay 9 nsdl
d‘ 1 dl 2% o ¥ Q‘ v al o
AlNeIt99 3) nuetadenudswinasull 8 sva
wiazsiallazuuu 9 szavde -4 (Julgm/dune
vuw/auassmegnanysal) i +4 (dludgw/daie
vyw/ guassa) viseAzkul 8 ntliiveyaliiiieane
A 1A %
war 9 NsaNluNeIT99

J Med Tech Phy Ther x Vol. 30 No. 2 @ May - Argust 2018 209



4. M3asendoya
mﬁmiwﬁ%’anﬂaLﬁamaaumwmﬁmmdﬁm
ilovn Tnemsfimnsanvesiidiony 3 au funndeil
ALfisinsadaiienisedosae item content
validity index (I-CVI) LﬁuﬂWiﬁaﬁmwaaﬂL%mﬂm
3 pufilirnuitudenndesssiu 3 vie 4 4009
I-CVI = ﬁi’m’su@%mﬂmﬂﬁmmﬁmLﬁuﬁaamﬂé’aaﬁ’u
etevnsmeduuiduaney A1 -V mswini 1
(Lynn, 1986) wazdviimnanitsansadadomitaty
ATUIUAN content validity for overall scale (S-CVI)
N@ns S-CVI = ZI-CVI/ P fip AMUINAINKHATINYEY
A1 1-CVI Vgﬂﬁé’famié’wﬁwmm’faﬁy’wm andilanasilen
faus 0.8 FulU msFnwanuiisslunisnageus
(test-retest reliability) ¥asuuyseiiu ICF i 1400
FuUszansanduwus (intra-class correlation

dl U QIJ U
f19199 1 @zuaﬂ%muzmalﬂmaqawawauﬂi

coefficient %38 1ICC) lama 3, k (ICC 3, k) gausu
AvuRANaIndl p-value <0.05 AATIEvivaYanIY
TUsunsy SPSS nestule

NANISANE

= S o o oA Y]
MsAnEUianaasnslsAdainEe LTIy
Wenavan 36 AU B1EWRY 67.50 + 7.5 U 419818
51119 52-80 U dulwegiduinda 3¢ au Anidu
Soway 94.4 UaviuIaNERas 25.95 + 5.05 Alansu/

2 [ = = Ql‘ a &)
AT SEAUNITANEIUTEANANYININTIEN AALUY
Soaz 94.4 druannlulausznauendnusaiunsviu
Seway 52.6 B1@@NASUBINISTLUNABDUTIEDIT4
Saway 39.5 191N15UWLYMRRLUINNIN 3 USeway
73.7 wazilsyauani1suan VAS 1ady 4.86 + 0.9

U dl
AR 1

AaNYULN2ILY

9

o b2
IMUWUAU (52883)

91eLaie (V)
af U 2

- BMI (Alansu/sums )
sgeuAMULEUUIA (VAS)
LN, AR
SLAUNITANEN

- Useaudnwn

- J5guANWINOUAU

=
1IN

- NSTUNST, LNWATNTTY, ALY
A5UIAIN (T19918/297/919889974

a 1

3882381109175 UIALUN

- 3717n91 3 WU UaenIn 1 1

-1-39

- 37N 3 ¢

67.50+7.5"
25.95 + 5.05°
4.86 + 0.899"
34 (94.4)

34 (94.4)
2(5.6)

16 (44.4)
12 (31.6) / 9 (23.7) / 15 (39.5)

5(13.1)
3(7.9)
28 (73.7)

® Ao Aadeuazdrudosuuninggu

210 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



ANPYRANULNINTITULUDTIT18 VDV UY
Useiiu ICF atudTudss (mwilne) dwisuditheteiden
WEASlUAISIN 2 wuuUsEiY ICF U3AULE9RTS
Batlonsede Item-CVI = 1 yAte 3NVaAIY
:’1 Ly q! ild‘ a =]
Viann 33 Wa FREIVY 3 AU WARIAILARLIAY

U = 12 1 ¥ 2 Gl
AU AB MBUTD 3 (ABUTI9NEBAARBY) W30 4
(FRAAGDININ) dIUNNABUABAADININTIGARDABY
4914 3 au 21 99 Anludesay 63.6 WATIZRAIL
d‘ a dy g.J/ v} ] v A d‘
WAL UDNNVNAUUBY TLAUALL YA (excellent)
AN S-CVI FAwinfu 1

o ¥ - &

AN N SNIRERUT VB UUUTEEIU ICF T
Tun1sUszliuesen 1 wag 2 danuu@eialuni1sia
FuAnIANFUU T ANTANFURUSI AT ICC HINSIN
3 dAnuundeiess lngAzuuuARele iIA
ANSYIN9IUYDITI9NNY NUINNINTTUBAZANIANTH
@573 ICC 9@ 0.90 (95%Cl: 0.81-0.94) wag 0.92
(95%Cl: 0.90-0.95) ANUAIAU AIUNUINUIVIAU
QI b4 = 1 -dll S % d‘ % v
Anasuiianuundeneluseaunesusuls ICC
1A 0.67 (95%Cl: 0.49 - 0.81)

M990 2 waneRvilanuigmsaliailensiede (item content validity) veshuuUseidiy ICF atuusuls

(nmwlne) dmsugihedeldeu

FEAUANUAALTIUYDITEIY 8y

sWa ICF daArnruntuine 3 3 3 ltem-CVI
AUN 1 AUN 2 AUN 3
b134 NISNNUVDINITUDUNAY 3 4 4 3/3=1
b28016 91N15UINRNTDHD 4 4 4 3/3=1
b7603 N15NUVBIMVUNTBUT U TNEF 4 4 3 3/3=1
b7800 arudAnindaniefuds 4 4 4 3/3=1
b7808 audanilAedosiunsvinues 4 4 4 3/3=1
n&anilouasnandeulmitldssy
Seazdensu
da100 NNTUDUA 3 a4 a4 3/3=1
da101 miﬁ’waqq a4 4 4 3/3=1
da102 miﬁ’qqmsd'] 4 4 il 3/3=1
d4103 DY i q q 3/3=1
d4105 NNSAUED 3 4 4 3/3=1
da150 NIIASVINUDU 4 4 3 3/3=1
d4153 QLRI i i 3 3/3=1
da154 N15AINNBU 4 4 4 3/3=1

J Med Tech Phy Ther x Vol. 30 No. 2 x May - Argust 2018 211



M990 2 wanesvilanuigmsaliailensede (item content validity) veshuuUssidiy ICF atuusuls
(nmwlne) dmsugthedaidou (se)

FZAUAMUARLAUYD LTI Ry

94 ICF JaAraunielne 3 3 3 ltem-CVI
AUT 1 AUN 2 AUN 3
da400 SN UVRITULN il il 4 3/3=1
das0 ATLAU 4 4 il 3/3=1
da502 nsiuuuiuitignvazuanmeiy 4 il 4 3/3=1
d4s51 n13Uu 3 4 4 3/3=1
dd600 maspdeufinglutu q 3 3 3/3=1
da602 ﬂﬁLﬂﬁauﬁmauaﬂﬁmuasﬁ’gmmﬁuﬁ] q 3 3 3/3=1
d5101 MSYANEY AN AN q q 4 3/3=1
d530 nsldvesti 4 4 4 3/3=1
d5402 NNTEINTOUN 3 q 4 3/3=1
d5403 N130DATOIUI 3 4 4 3/3=1
d6200 AUET YR i 4 a 3/3=1
d640 N5VINUUNU 4 4 3 3/3=1
e150 AR STifeafuLUUAITaaS WAz 4 i 4 3/3=1
neasuazimaluladlunisneasneans
dmsuldaisnsuy
el155 HAnSue A TuRUUAsToaauazs 4 q 4 3/3=1
neasuazialulaglunisneasnienans
dusuleaiusn
e310 ATOUASINATA q 4 q 3/3=1
e340 Alin1souadiuyArauAzEYIIvt eIl 4 4 4 3/3=1
UAAR
e355 iBenvayinugunm 4 4 4 3/3=1
e540 UINNIITUULAE ULEUIEATUNTULES 4 il 4 3/3=1
e575 USNSTEULLArUlgUNEYBIALY IR q q 4 3/3=1
Thlumedany
€580 UIN58UUkazuleuIgaun I q 4 4 3/3=1

212 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



AN 3 UL enaluNTIngLanalaeA Intraclass correlation coefficient (ICC) vaswuuUsEsiu ICF

atuluuse (mwlne) dwsugiledeidey

ICF ICC 95%C| P-value
UUINNITVIUVDITIINEY 0.90 0.81-0.95 0.0001*
PUINNINTTULBENNTHUFIUT I 0.92 0.90 - 0.95 0.0001*
mnatasusuAIngL 0.67 0.49 - 0.80 0.0001*

A9 p < 0.001

d3UuazinsalnanIsAnen

n1slduuvasuay ICF core set fugUqe
P oA ~ < vy A a
daundensianudululameiugiuvaaingnsieule

d' v o =3 4

msweulgsdemauloadudes veswuudsuan ICF
v} U 124 ] d‘ Y A gj 1% %4 o
fugthedenidenlaiounaun 33 Je Joranuuas
AN UNEVBILUUEBUANY ICF core set TNgaU19T8
o199z lddadnay 1ia991nNSIBNIYIANULUUYDY
ICF Fadumaruningy lldsmizianzasiuainy
UNNIBIVRIFUN MU UL UUABUAUYBY WOMAC
uaz Lequesne-Algofunctional index @3 ICF 310
fualunwtng Juradawiloa1umniukai bl d@e
ANMUNLNYTALIU JIADIDTUIEBALENAIDE1NLLAL
WU 9@ b134 91U AgINU “NISYNINYBINISUB LAY
TarnuilgUleliidnle {3Tudeseiureiiuiudn
21n15UInTUNIUNISURUnaUnSall 1Wudu dnsu
sid d530 “nisldviesdn” wud guheilamnany
gnauIntuns iR szRuUunasdnudoras 69.4
Ugyyiinangthetdigess d1un iesnenaadnag
WouNInualdosuILuudnTy ursauwndeynn
nsldvesilaenisdavudin niudiulvgs vie
nsldiidgu JuiligUisanaunsaldviesuuudi
= v a A o o
Fulamuund kazkilan uAuAaIn1sUsuanIn
viesmuEhedunaeInsUTuBaliIngay
dmiusia e580 “UInissruukaruluIgauNIN”

Wumauiduniesivnig AI3LABIBT UGN
W e lUnuknngaeaIn1sUIninvs ekl Tauanan
Asdienisusmsiugunn Ussinumall diee
[ [ <
aguladn niswdaniwdinguduniwinevewuy
Useuliu ICF Tagldn1sudakuuaifnamainauatu
ibinsdeanuvinglidaau wagnsiasueiuney
Y =~ @& a o & =~ & | A
sne9nTudsinduuin Tun1sanwinuinnisde
ANUNUYYBILUUUS U LT d@aunIuand1ains
v P o A A v oA
faflgUasse@aliUadeneidesds n1suUan1¥1aIn

v LY [ o

AUaTUNIYIFING AR DA WaZUoA10I1NUIITEN

v o

AT Ussiiuliinae 3 uaz 4 waldanunsald

a

doansiuguneld esangidevglasnidadian
NAURTUNIWITIN Ui Felumsdnwiiing
Hymmanedesiaiideseiuiediu aisnislduuy
Usziiufuananadasfieggldnunmuunvieluiios
WUnazdanuuanasluaudilatofia1uresuuy
Usaduld ilomnnenanadasldnisieansienuin
Tneamzluggsongdeonnazlithlanwilve uaznis
Anniloranasiesdrsalasmaissdunsinugen
Tseufnwimeusiu drwlngausediuuszon Fio19ay
Juladedfasoninudilaniwiveswuuyseidiu ICF

nsAnwIues Weigl hazauz® lalidedunsg
TunsSeuiisukuuysziiiueres WOMAC fu ICF
némife MImuREfU Mstu-asaeuResaUsEs Mg

J Med Tech Phy Ther x Vol. 30 No. 2 x May - Argust 2018 213



deweulesiu ICF lasWa d49g8 “nrsimdeudn
(mobility)” anuvunglnaidesiu Jsadsliveya
a QI dy dl o 4‘ U ¥ o d‘ U
LESUL LT WNeYINNSWWauleanuls wazAa1uneIny
= U v 1 £ . .
pINsERTnveIta lunWd (morning stiffness)
WUt onnunndavean1sasiauseiiudiniuniig
Yo ADNYDY ACR weily ICF Taifimanusiudl satu
Aanuflnaifigafie swa b7808 “n1sfuimiietasiu
n1sviureInauiiawasnisiafeuln Nlassy
YaLYRdU (sensation of muscles and movement
functions, other specific)” @%3uAInu 59a b7800
« Yo 1 v cgf = <@ .
ANUFANIINALLTBRAYY (sensation of muscle
stiffness)” &9 Weigl hagAny L@UBlLUEINAINTHE
b7808 LNYIVBINULASIAS19FNAUNTFUNINNAULLD
1 @ :’1 o dyd [ v &
ag9lsAnune 2 Arauddanudunus iy Aas
fiansanaugnesegesednsy i luns@nwiliidy
Todnna 2 Araudlunaasulusianadiasnuin
TaAmaULLlauNUY WSIEANUDNLIVBIDNEALASAR
1 &) o = (Y] Yo
Tndumauniiauny Wi wUUasUaIuYaY ICF
dulngyaninsawenlasiulafuwuuasunin WOMAC
wilsaunsanawnunulavianus wuuasuay ICF T
UsglewdannlunisiaSudeyadmiuwuvasuniuini
98U 19U WOMAC uag Lequesne-Algofunctional
index @115U ICF @u1satluasunelaassluminu
UNNIDINTUADNTTULALANTVNIIUYBIS 19N18UBS
USEUINTNANYY AIUULUUEBUNY ICF eagLiy
ANUAINNTD I UNISANYINIIAATNLT A US B ULTI g U
& [ Y &
N15UsEgnd ICF waen1TInan1IsaunInLandlviliu
Usglevuves ICF lun1sufuiveadtin nsaeu way
MsIemaly
Dreinhofer nazans® las189UNanIsanY
1001590811998 100 UNIINITWAENTZUIUNIS
AumMuAleideIvaieIiu ICF core set dm3u
JoLEan WUINTTeI iR AL UAMUAAAULANAISY
Weosnnguvesldeivyiuansiaiy lagauidn
drulvngilunupsiunn yuueswuinussNe1ads
v a 1 Y & U 1 U v
weatumselduanslviiutau Wy fuiedeasinn
LALLY ADUDIAVSTNANTENUAINUAINITOIUNTS

v

v aa a ) =
wWhsailuitnemauluuisgiinianilavastan g
dl 1! Y o £ = d‘l dy U 3 = b4 v
Wweargldlaadstaiestiey Audsdeatiuaiy
d1AYYRIANNYNABIATUNIU (extensive validity)
989 ICF core sets @w5U ICF avuwsn @9knann
v A ~ \ o °
ALTegarUssmATuANNeil A5 ICF core
sets atuwsnilluusuldlimungaudugUaeluaiin

¥
4 o w = A

M%@Qﬁﬂﬂﬂﬁumﬂ@hﬂﬁu VBINMNAVBDINITIANWYIUAD

p1anadasnidnsnideeg gildnuvuunuagiiseiu

MsAnwgeansisensiu danlvaausesutssan 39919
sufutesrtnsuanudile nsdeasnienivives
wuuUseidiu ICF Useihuddnylunsld ICF atuaw
Ing Jldlaganizynainsniuassuaudoddnw
FanudilafenfumesuisauneusassTETe
dafnuuazAmeunauinluly wiiianeideesd
anudlanuuUssiiunwineus i dedaauaiue
ssunsuenmiteovnmaiy wasldnisdearsdy
nwvesduiueraatasiiolinsdeastaauuas
dlalddetu anzditedslddnmaiionislduuy
Jsndutudienuazmnvesld doiausuuzdmsy
nsuuwuuUszlululane aesadedesusunvesdsny
ﬂﬂ’aeﬂmmazﬁuﬁ udndanuay dausssulneaiaay
TiuAnA1afuLIn YBNANENISABUAANNYBILUY
Useiflu ICF “ﬁugﬂ@QjﬁUﬂ’J’]ﬂJiﬁﬂﬁﬁW@iﬁmm%ﬂ’J‘EJL’eN
§e? dafu nsAnelusunaalunistiuuudseiiu
ICF aﬁ’umwﬁlmﬁm%’uﬂﬂw%Lﬁammﬂﬂ'mmiﬁﬂm
fhedeidenlunundsausieg 1wy guvdluides
V3OYUUN SEHUANTANETILANANSTY “300in1A
Fldmeviosdu Wusu

AnAnssuUsENIA

nsfnwasellasuatuayunuideanngy
WeU1vas U1aao LazUIntedue Lagaussousnd
UYBE ANYWATANITWNNE UNIINUIREVDULNY

D2 ¢ Yo =

ANYHITEUBVOUNTEAMAUITENLA LAIUT AW
ARBATEELLIAINITYININY YBUBUNTTAMBIAHIAT
& Ao Lo o [V & v ! =]
fungnelnsty Jminfeudanlvinnusiuiielunis
eRHERCLEED

214 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



LONE15D19D9

1.

Strategy and planning division, office of the
permanent secretary, ministry of public
health.International Classification of Functioning,
Disability and Health, ICF. Bangkok: medical
service publisher; 2012.

Dreinholfer k, Stuki G, Ewert T, Huber E,
Ebenbichler G, Gutenbrunner C et al. ICF core
sets for osteoarthritis. J Rehabil Med 2004; 36:
81-6.

WHO. The International Classification of Func-
tioning, Disability and Health: ICF Thai version
by department of medical services, ministry
of public health. Bangkok: WHO; 2004.4.
Biering-Sorensen F, Scheuringer M, Baumberger
M, Charlifue SW, Post MW, Montero F, et al.
Developing core sets for persons with spinal
cord injuries based on the International
Classification of Functioning, Disability and
Health as a way to specify functioning. Spinal
Cord 2006; 44: 541-6.

Stucki G, Cieza A. The International Classification
of Functioning, Disability and Health (ICF) core
sets for rheumatoid arthritis: a way to specify
functioning. Ann Rheum Dis 2004; 63Suppl2:
ii40-ii5.

Cieza A, Schwarzkopf SR, Sigi T, Stucki G,
Melvin J, Stoii T, et al. ICF core sets for
osteoporosis. J Rehabil Med 2004; 36: 81-6.
Boonen A, van Berkel M, Kirchberger |, Cieza
A, Stucki G, van der Heijde D. Aspects
relevant for functioning in patients with
ankylosing spondylitis according to the health
professionals: a Delphi study with the ICF as
reference. Rheumatology (Oxford) 2009;
48: 997-1002.

10.

11.

12.

J Med Tech Phy Ther x Vol. 30 No. 2 x May - Argust 2018

Xie F, Lo NN, Lee HP, Cieza A, Li SC. Validation
of the International Classification of Functioning,
Disability, and Health (ICF) brief core set for
osteoarthritis. Scand J Rheumatol 2008; 37:
450-61.

Weigl M, Cieza A, Harder M, Geyh S, Amman
E, Kostanjsek N, et al. Linking osteoarthritis-
specific health-status measures to the
International Classification of Functioning,
Disability, and Health (ICF). Osteoarthritis
Cartilage 2003; 11: 519-523.

Xie F, Thumboo J, Fong K-Y, Lo N-N, Yeo S-J,
Yang K-Y, et al. Are they relevant? A critical
evaluation of the international classification
of functioning, disability, and health core sets
for osteoarthritis from the perspective of
patients with knee osteoarthritis in Singapore.
Ann Rheum Dis 2006; 65: 1067-1073.
Altman R, Asch E, Bloch D, Bole G, Borenstein
D, Brandt k, et al. Development of criteria for
the classification and reporting of osteoarthritis:
Classification of osteoarthritis of the knee.
Arthritis & Rheumatism 1986; 29:1039-1049.
JohansonGA., Brooks GP. Initial scale devel-
opment: sample size for pilot studies.
Educational and Psychological Measurement
2010; 70: 394-400

215



213619

MALANISHNNE LATNI8ATINUIU A dnusAualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

N15ANE11UI5949: NMsBRNMaINIBULREIAEInTEUUsEENe “Judne”
luenaadinsgunng

v ad

grunl mugd, a5sana AYT, Isans U1aena, Ll wianeEs,
1o a5y, waaiiyg ssgmsunsel, 985U YuITHU

Received: January 24, 2018
Revised: March 13, 2018
Accepted: April 16, 2018

UNANED

msdnvuuuliiingusrasifieussiunisrovauemennnaduresitla mnudladin 01ms
dloud aruuniles wagarwAniuveseraalinsifsonisligunsal “Judie” Taevhns@nuiluetaading
Altgunmudaussidnu 25 au utseenitiu 2 Yasndueny e nau 1839 U (§1uau 10 A1) uazndy 40-60 T

! o w =

(Fwau 15 Aw) MilloraainsdesgnduasiunisAnminienisiunienisusuindigvesdulagfeddnsiu

] =

nsdne 2 a% wasustazaSoineiu 1 5u Finmsfnududenstandudeusnamddiuans fu uasdurdny
N&9 ‘wé’qmmfuwmamfju‘w%auauﬁﬂiumfjuuuLamﬁgﬂﬂ%’ﬁlﬁﬁsmqq 30 garn usragian 20 wift nsty
Surnmstuuuldfussiudiesuguieme 3 widl fanud 20 seusteundl vimntuliuussiuiuiay
sviusan 3 526 av 5 Wi uariuwuuliiussdhugn 2 widt Tailedaudsene %Qﬂﬂmﬁuﬁauﬁu FENIN
Juroufiazdfuifiunrumdnits 3 sefy wasvdsduannistiy wiminduisUsaduanufaiuiidentsld
gUnsal man1sAnwnuin Mssenmdameuuiesing “duie” slisnsnssiuesiila arwdudalnanuas
mmé’m%amLLmLa?{aLﬂuqﬁumﬂﬂdwmzuauﬁﬂaéwaﬁﬁaﬁwﬁ’wj (p<0.05) Tuvaueiinrusulawealndn sedu

e nsflesduazsziuanumieslifinsiuasuuuatedaiivedfy wazdeyarnuuudssidiuninufndiu

£
=]

sruIAsinsUulsesUanualvesgunsallviganeay nsdnwidlasuladn nsesnmdaneuuiswinenisly

q

“Judre” Frevinlrszuuilatazlvadeulainyinauuindu wazluiinasemnuilissdtasanuvilae

AEARY: N139BNMIAINTY, BRIINIWUTDINILA, ANUGUlaT, seRuaInIsilosdn, seauaurilen

a@1e33MeNNUIUR ANEWATANITENNE UrNINgSuURULAY
*WURAYEUUNAIY

216 MNIETAdanIsEgLaznenIwUItn x U9 30 atunl 2 x wguAIAL - 9nAN 2561



213619

MALANISHNNE LATNI8ATINUIU A dnusAualy

JOURNAL OF MEDICAL TECHNOLOGY AND PHYSICAL THERAPY ORIGINAL ARTICLE

A pilot study: Bed exercise with a modified bicycle “Pun Ngai”

in healthy volunteers

Sunantinee Hemrudee, Auttapon Konburee, Jittapon Palakul, Saowanee Nakmareong,

Wanida Donpunha, Ponlapat Yonglitthipagon, Raoyrin Chanavirut*

Abstract

The aim of this cross-over design study was to assess the response of heart rate (HR), blood
pressure, rating of perceived exertion, rating of perceived dyspnea and the opinion for using an
equipment. Twenty-five healthy participants with two age-group, 18-39 years (n=10) and 40-60 years
(n=15) were recruited to the study. They were randomly either perform graded cycle exercise or resting
on the bed in which the washout period between the session was 1 day apart. At beginning, muscles
around the lower back, buttock and posterior thigh were stretched. Then, the participants were asked
to cycling or resting in bed at 30 degrees head upright position for 20 minutes. Next, for cycling, the
exercise began with 3-min free load warm up with 20 rpm, then, performed 5-min incremental load
in each step for three steps and finished with 2-min free load of cool down. The outcome parameters
were assessed at baseline, before three steps of the speed was increased and after finish the experiment.
After that, they were asked to complete the questionnaire. The results showed that, for cycling, HR,
systolic blood pressure (SBP) and mean arterial pressure (MAP) increased significantly (p<0.05) when
compared with rest period. In contrast, other parameters did not change. Additionally, the opinion from
questionnaire suggested that “Pun Ngai” should improve its general appearance. Based on result from
this study, it can be concluded that bed exercise with “Pun Ngai” cycle can increase the cardiovascular

function and no affects on dyspnea and fatigue.

Keywords: Exercise, Heart rate, Blood pressure, Rated perceived exertion, Rate of perceived dyspnea

School of Physical Therapy, Faculty of Associated Medical Sciences, Khon Kaen University, Khon Kaen
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Home-based exercise in COPD patients
Saowanee Luangaram"*’, Porntip Srisopa’, Raoyrin Chanavirut**

Abstract

Chronic obstructive pulmonary disease (COPD) is a chronic lung disease that cause from
emphysema and chronic bronchitis. The main symptoms are dyspnea, chronic cough and productive
sputum. In order to COPD is a progressive, non-fully reversible with occasional exacerbate disease.
Therefore, the pulmonary rehabilitation program, especially home-base exercise program is an important
part of the clinical management and health maintenance of the patients. The exercise program aims
to promote better health, relieves dyspnea, improves exercise capacity, activity dairy living and quality
of life, relieves stress and avoids acute exacerbation. The program composes of pursed lib breathing
exercise, active chest mobilization exercise, strengthening exercise by elastic band and sandbag and
aerobic exercise by walking. The exercise session is recommended to perform 2-3 sets/day and at least
3 days per week. In addition, the exercise intensity should progressively by increase the resistance load
or the exercise duration. In conclusion, regularly perform home-base exercise program can result in

improving the health status and also help reduce the cost of hospital admissions to the patients.

Keywords: Home-based exercise, COPD
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o, @ = 191 ' = (11, 14)
DONATAINTYLNWYIBYINEA DY TN U

UDNN
N1590NNRINIYLUULE-LTUNLAZLUUTLIIATULAD
asuuriliosniidineuuudamnBonndiuile
Tnewuiinduiedalvg sfenounasndenisosn
fdanie etdun1s warm up wag cool down
dm3uiEnisesniidinietuy awisaldndnnis
aaﬂﬁ'}é’qmasluﬁqqmqﬁﬁqmmwﬁmm American
College of Sports Medicine (ACSM)™ '@ galans
Tuasned 1 wasiiuwameasiolui®

- ANTDANIAINIYLUURNAIIUNUNIY
(endurance training #3® aerobic training) wug 1l
Anlufthennsefianansald sensisuugidnih
ﬁu%’ﬂimuagﬁ’uﬁw%mam%a firnuntnszeu
Urunag (40-60% of heart rate reserve/VO2peak
w8 4-5 modified Borg Scale) Ineflnaghetion 3 ass
fodnyi dausdniusnaeanislusunsy wn
ﬁﬂasiziﬁmmimumﬁas AsUSULNALMTe
miaaﬂﬁwé’qmﬂﬁmﬁuﬁae6] Fan1seenidaniy
Asvsuminduazlinanniinisoenmdsnieluss sy
U1 uATaERe STl ue1N1SUAZALAINNSAYEY
AUreagelnddn

- N1599NN1AINIYLUURUNEFULUN
(interval training) LLuzﬁfﬂﬁ?]ﬂiuﬁﬂaﬂﬁﬁa’]mimu
mﬁaaqumwmzaaﬂﬁﬁé’qmaLLazlu'mmsaaaﬂ
M neuuuilnanumunuldaedes Waatlunns
sonmdensuuuninaduiunlusnsiaiy 1:2 e
Joetunsazauvesnsananin laglieaniiainie
wuvinAnamunuiienuminsedugs eg1eies
70-80% of peak work rate (11nn31 5 modified Borg
Scale) \Hutian 30-180 Funil wdraduiuniseen
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& medissiuiu 509% of peak work rate (2-3
modified Borg Scale)

- N1589NNTAINIPLUUIULTIA 1Y
(resistance training) wuzlilnlugevnseaIue
TUAUNsRNMEMELUURnAIMUTNUS awsdUn
Lsnven19 8 lUsunsE ieufinAuud s ives
naéwnile Lﬁmmﬂ;ﬁﬂwﬁﬂﬁﬂﬁmL‘ﬁa&huﬂmaéamm
Tngtanzndruionn™ Tngldarundn 60-80%
483 1RM 91191 8-15 aSasiovin 2-5 seusieu uay 3
Tuneduns

- N99ONANAINIEAIULVL (arm exercises)
wuzilidnluguaedidndudowsus ouussuas
Foansiiunnuansavesuwasiiolunsviiaing
UszarTu onvegldansenunuuiugle ensdaviosuua
Ala Tagldudnnisiienduniseaniideniguuuil
eV
- ﬂﬂiﬂizéjﬂﬂﬂﬁﬁﬂéjﬂmﬁa (neuromuscular
electrical stimulation) Lmzﬁﬂﬂ%ﬁuﬁﬂwﬁﬂéﬁmﬁa
gouusteg1vsuksaullaruisaeeniidiniela
fawraginsidefiwuinsnseduluindeninud
50 Hz (Buduft 55 mA quis 120 mA) Aindranilewn
20 uiisends 3 AdarodUnnm wu 6 FUamiRRReRY
szelFmnuudauswosnduoruiiuty uddld
foaguidninudmiumanszduliiinlutaelseUon

2ANULIBT

A15199 1 LUIN9NI5EBNANAINIEANN American
College of Sports Medicine (ACSM)®* ¢

o L AUAMUNUNMUTBITEUU Az N1seTa

(Cardiorespiratory fitness)

A9N55U  N99BNNAINIEWUULDLISUNALY
nanuLilesinlug) dnsiedeulm
Wudamzeawios wu 1Hu Sanns
QI y [ 1 QcJ I~ 1%

39 Judnseu neun Wusu
AUD 3-5 Ju/dUn

40-60% heart rate reserve %59

4-5 modified Borg Scale

AUNALIN

Srezan  20-60 UINIFBLNeY %150

(Juiig 9198z 10 w1l

o AN ITRINEMID (Muscular strength)

AANTIU NISEBNMAINIBLUUTUTIFUY
whifindnanilesinvdnvesuu-n

AL 2-3 Ju/duai

AMUNLN 60-80% WD 1RM

sygvnan  ¥hen 8-15 ﬂ%ﬂ/sau, 2-5 59U

o liiuANuBave (Flexibility)

ANTIY  N199BNAAINERUVEMATYR
v & Y A v L o '
nanuiile wunnanuilednlug
ALD 2-3 Tu/dUevi
S¥eIan g 4 ASY/YIN

gaAanald 10-30 Fundi

2) 3Banenisiwiiosvau (interventions for
reducing exertional dyspnea) L‘ﬁmmﬂﬁgﬂwkﬂﬂam
Q@ﬁut%%’aﬁmﬁwﬁ“ﬂmilwaﬁuaqmmmfﬁw-aaﬂﬂam
Jmesltanunerenlunismelasgnsunn vilwan
9 NIeUMERY STz EiIRNNsYIBanUYeINTg
mela Wiaifiuanuanunsalunmsssuieeinie §ei

- n1sAnnwla (breathing exercises):
astthernyelanuuviaun (pursed libs breathing
exercise) lnanzlugiefiflonnisweumilosvas
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ppnMaIn1e nsinelasanmlenisvieunnuazitn
auoaNNIUINT1Y 8179 ﬁaLLamqiugﬂﬁ 1 91l
éﬁ"qﬁwagﬂuﬂangnldamm dawalornialny
mmiaL%’ﬂgjﬂaml,azl,ﬁmmmaﬂLﬂ?isuﬁ”wlﬁmm‘f,fu
Seaunsativansasinsmela WinuSunslenuay
pandaululdenls dusunisinmelalaglinseveay
(diaphragmatic breathing exercise) laiwuginlviin
Tugfvaslsntongatuefaseduuiunarsfioguunss
Hosanenavilinduidemelanaeulmlyiduiug
Aun1snigla (asynchronous and paradoxical
breathing movements) snnadslallavaeifiunis
JYUIYBINTA ﬁﬂﬁﬁﬂwéfaqwmmww%mm%u
gMsvieumiionIugas

- msRnnddomelad (nspiratory
muscle training): LLuzﬁﬂﬁ;:Iﬂwﬁﬁmmimumﬁaa
wazlda@usaeensidaniemiuUndlafiunisin
néwdorneladh Tneldussiuetaiion 30% vas
maximal inspiratory pressure

- N159AYINN (body position): AITHUEN
11)?&31]:1Uiﬁuéf’ﬂﬂ%wﬁ’]LﬁaLﬁﬂmmwaumﬁaﬂ 739
Sultiushluihamthuasifinnusuasnsatisana1ns
1]

- N1509NANSINBLUUNDUARNY (relax-
ation exercises): NAYBINITHANDUARIYRBNITAN
dasmamela uazermaveumiesdsliansoasy
laaniau LLG}'@W%W’E‘Jﬂiuﬁﬂwﬁﬁmmﬁmﬁma
wazveumiosls

3) ALNTITUIBENNAY (improving airway
mucus clearance) ‘Luz’{ﬂwﬁﬁﬂﬁﬁ%‘%maﬂuwé’u
Y04l5A tazdiaune 9 dnnenniiunagees
nasadenidnaianisssueaune g e
N13ENle N1SNANTIBNLALTIDY NSTIAVNTEUNELEALNY
AsAziazdulen nsmelasendiunsasuuIn
(positive expiratory pressure breathing) kagng
melasaussiuuingiuiuussdu (positive pressure

oscillative breathing)

4) WinUszAnsnmuesnssnw (improving
compliance with therapy) kagsn¥IANTINNINNI
melalvingas Inenisldudilvitheinginssulunis
puasnufemuuans feTmaseluil

- lUsunsusnwrd@nIn (Maintenance
programs) Usenaumie NsmsAniannuyndunim
waznslilusunsuoeniidenediduselsn 1 T
wé’amﬂLa%ﬂéuiﬂmﬂimﬁuw“amiiamwﬂammsﬂéf
nspuavesiiiuy

- iﬁﬂﬁﬂuiLﬁUJﬁU%%ﬂﬂiﬁf\]%ﬂ’JﬂLﬁ‘m
ANTIUNIANY WU NITAAAIUAINTTUNIN18A Y
AULBY (physical activity self-monitoring) Lﬁamzéju
Tﬁﬁﬂaaauiﬁ]ﬁazammﬂmLLamJizLﬁumim?{ammaq

VDNFAULDN

Tsunsun1seanmdsniefitnu (home-base exer-
cise program)

nseenideniefiviy Wudiuddyves
T:LJiLLﬂiumiﬁuvjamiamwﬂam LWiwij{J’mﬁaaﬂmﬂ
Tssnguaudsesnduldlddindichu Sesnduded
IU‘JLLﬂiMﬂ’ﬁa@ﬂﬁﬂﬁx‘iﬂ’lﬂﬁLﬂ/ijJ’]%ﬂ@Jﬁ?Uf{jiUﬁJ‘Uﬂ’]i
@LLaﬁmﬁuq ?faiﬂil,mimmiﬁwdammmwﬂamﬁﬁm
anunsaanenseuwmiioy iuauaunselunis
ponidiny wazdaeliguaedquamindduld
"Lm'm'wmﬂiﬂimemiﬁyuﬂammmwﬂamﬁ

19 ifigausifosdulusunsudfiuinsgiu

l3aneua
ansauulimngfugtasusazeld uaziiddny
Aonoudulusunsudnes ﬁﬁj’ﬂwamwiawﬂ”ﬂﬁ]
wazUfumnulalien®

UNANNHTBIEUBLINIINTEDNANEINY
ftudmiudaelsatengaiuzess Tasdredemu
wurlfvAvinisarsisugulsatengaiuiieds
. 2553 Fefleandenduioluil

1) nsRanglanuunelan (pursed Lib
breathing exercise): fin 5-10 ASy/su udinmela

Unf 5-10 ASY, 2 50U/ 7Y, 3 Tw/dUa
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- agluhis 1nensaestnelinvvies
- mglameaundie dnq liviesdasesn
Wemgladnaugalinauanaly 2-3 Fund
1 Yal < ¥V
- ieUnlildesanesniany warmglosen
NG9 8179 aunun Taviesunua

JUN 1 Msfnmglanuuvieun

2) nsviuiadeulnansitend1eauLeq
(active chest mobilization): §n 5-10 A%e/M/5ev
I 2-3 seu/3u egwtey 3 Jwduav laglvigiae
agjiuﬂwﬁaw%aﬁu WhnesuRuiiy §anse 3 4 vin
ol (guii 2)

Windi 1 vBansacendunt-m1unds
(stretch antero posterior chest wall)

pniletumiofsuei 2 419 wuumBennse
wagneeananteenieniumeladn wanltumludn
W vusvuiY nieudunmiglasen uaviumiag
wenelviewnsiy andulided snwvuiules
n9een wisunumaladn ﬂé’uﬁvi%‘%'uﬁu

Vindi 2 vhiansisendiumi-undsdiuuy
(stretch antero- posterlor upper chest wall) Lonile
Uszanuiivneney Sadluuaznierenaannoudu
weladn wanufswras vurendiuniauiu
mwelaoen andulieend Tusaznisrenaen
wiaunumeladn ﬂé’ugjvi’u%uﬁu

Vindi 3 vhiavssendunda-sudng (stretch
posterolateral chest wall) ﬂﬂﬁa%WS%ULMﬁaﬁiwz
itevnduiidoiiodns Bastu mpuslugiudne
woufumeladn anduliuialugruen fdle
Freluduruasiuings ndeufumelasen a1nt
TmeladudaBai snurutiu wionfumudngdu
ginFusiy (aduirsthe-v)

Y% 4 YINEANSIONAUUIY (stretch lateral
= b7 &{ = =) & C% é{ $ %4 o
chest wall) 9nHUBY1YVULNUBATEY YARIVUNTDUNU
£ 2 d’l = v al a o 2%
elaldn waltdeuilad1udsweideafialutneuan
nsoaununelasenandulinlonasdfinay
wiauiumeladin ndugvinsudy (@duthedie-vin)
3) ANSHNAIULTILTIVOINAULLDAELH Y
g198im: 7N 5-10 AS9/M/99U wazkiiudu 20 ASy/50U
1 2-3 59U/7U 9819108 3 Tw/dUn Inelyilens 2
FFULN USRI ARINDR AUNANINAUE9lua
LHDNLTIANUYDILHUE D ARIUAIILEIUNTOVDIAULD
lagisuanussunaiunsadaeenlulianyimed
PNUUADY ) INLLTIFUTY FenzglunisBauriedn
fesduusiun1sunela Tnefsdiansaumelawan
Udoggadaludamgmelasen { 7 vi1 dadl (U7 3)
Y 1 YITNWUUAUALN
gy 2 P19l melansaudunna
wuulUAUDNe ekl ueeEalrdnaan Aall 2-3 Ui
wdnusansaudumelasandie
Y7 2 VINNBUUAUUY
gnwIUTUNBAsYE Ml Insauiunng
wuulUAUDNe ek ueeEalrdnaan Aall 2-3 Ui
wdneusansaudumelasandi
Al | a
Y9 3 VINNWVULRBIAS
é{ = a a v
gnLUTUTeATweluwIRgmNaEY mela
VNS N UYL aUIAILEUEN9TRAIA LA UL
a v v v a = v 1 =l
vyudedlusnuen A9kl 2-3 Fudl uaeuensin
wiondumelasondie (@audnedne-171)
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wglaoanmain

Y9 2

o
MWEﬂﬁ]L‘U"\‘V\N%MMﬂ =

5UN 2 myvdundoulnmsnensignuies

Al | a X

19 4 YINNWIULR 9T

JULKUe9EaNI 9@z lnnge welalnsou
Y} YN = 1 = 5 ¥ a
AulddovnfaunuedntuauunluwuInyudes
Tuaua Aneld 2-3 3un? wankaugsiansauny
melavente) (@audnstne-1a)

Al |

9179 5 vnsaAan

Tdusuenatnnaael NN 2 919 T34 2 974
FUBKUEN9EA I T1987167 elainseaudusadan
= 1 = é{ ¥ 4 a = v 1 = v
AN U98aU A19lY 2-3 Fuil wadnauseEansay
Aumelanantne

Al |

¥ 6 VN9

Tdusuenatnnaael NN 2 919 T34 2 974
JUNUE9EA 98167 eladnsauiunieun
aanlun1ug1a AN9bY 2-3 U waHeueeEn
wiondumelasondie (@audnedie-171)

Al | =

I 7 Nmdunn

ligUaeegluvinde Tdunugstinadoalin
1AW 1 919 To99 2 9199ULHUeN9EALIT198767

2 v % = v ¥ a a
melainsauduindenvuiaan a1eld 2-3 Jund
wdnusBansaudumelasandie
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.
-wgladmnaayn

w
JMTF.I‘L'QLTJ'WITJQ!.JJH

JUN 3 Msinanuudeusenduilosiaunuensde

4) ANSANAULTILTIVDINANLLDAIUVY
AYYINTIY: AIINTANUIMINTTONINIQINT Y
YUIAE1Y Teisuaudl 0.5 Alandu waAse LU
wiinAunuALaEsnsavessthe Wirn 5-10 ATy
59U 2-3 50U/ TU 9819ty 3 JW/AUAY Usenaumie
3 11 sl (§U#1 4)

Al |
Y7 1 vingeazlnn
Wigremeladmioudueaglnn snv1y
A o v a a U g v
quaanIsadeulng A1eld 2-3 Fuil weneullali
famnss ldteulud1ands antuldmielasandng
Udogvaandugvinsusiu
Al |
9 2 g
WigUrgmeladmseuduimgviludrmin
a ' a v P a a
wiggauannIsafouln Akl 2-3 Jundl weneny
elidase laeuludnemds anndulvmnglasentas
Udogvaandugrinsus
Al | )

N9 3 NInsEanNUanysn

WigUensganUanewindu Aald 2-3 Jui
wazanvaneinas aeld 2-3 Juni

5) nmseenmiaanieuuwelsin: Witheesn
AAINIBAIYNITHRUUUNINGIU 30 UI/ASS DE19LBY
3 asyddad laelvsdnmieslusziuuiunans
(40-60% heart rate reserve 38 4-5 modified Borg
Scale) mnldfionswniley gUrgaunsaiiussey
narlunisiauls Taeneuniseandidenignnass
2%iN158UgUINNY (warm up) AENITEANAILLTD

¥ (=] I ¥ < al
wagvyutalvg e w1 wh i 1Wunan 5wl uay
NAIANDONANAINIELESD FotpuAatenailile (cool
down) Men1sEanauLlBLU1g Bn 5 Uil

ungasy

TUsnNsUNNsRRNM&dInN1enTY Wudiunils
vosmsiulaussanmlaaludiielsavonganuises
d‘ 1 Y Y = dé’ g.J/ 1 a
Nz lvE U dgun nATuNImIes1en1eLazInla
dnnadareanalgaglunislulsaneuna faluswnsu
MspanMaINeitNuazUsenaulumeniseanmasnie
1 d‘ Vo a vall v v 1 =%
189 NfUlgaunsauuRlanignules 1w nsHn
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UNANYa

nsAnwafaliinguizasdifiefnmanundedouaraunsavanaiosinosanisiadouln
wuuln (WE-CAP) ifisufuiniesinesmnisindeuvesneuuuiiiy (CROM) iiudeyalusianainsguand
20 AU Fsuszneufeotanainsinaye 8 au wAmdls 12 Au egkads 29.1+ 4.27 U Taginasennisindeulm
Tunn flexion, extension, right rotation, left rotation way right lateral flexion, left lateral flexion 92U
3 adomAade duin 5 Wit warfnddnviies 3 afuihnisTadilnediafsnudior nneideyalaeld
intraclass-correlation coefficient (ICC), coefficient of variation (CV), standard error of measurements
(SEMs) ua Pearson’s correlation coefficient nan1533amwu siaia¥as WE-CAP uay CROM wuuniiAmi
“th,%aﬁaaiﬂummﬁqwm (ICC > 0.84) f1 coefficient of variation (CV) WnsEAY < 8%, standard error of
measurements (SEMs) nnsafien < 0.94 wazAAuassranaiasilevivans oglusedugann (Pearson’s
correlation coefficient > 0.93) 3saguUléi 1ATes WE-CAP fiAnArunindeiiouasinunsseglunasigmin
ansaludssendldlumendiinla

AdnAgy: tAsesdialnl, CROM, nstrdsulmae, Auueiieo, AN

" yingnTINEEEnsuYITNgn UnInedeveuLny
2@18791N18ANUNUR AUSIMATIANISLINE UNINEEVOULAY
> Audduasununniinau ey i ingdeveuuiu
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Reliability and validity of a “WE-CAP” device for measurement of

cervical range of motion

Kallaya Panngooluem'” and Wichai Eungpinichpong””
8 sp pons

Abstract

The purposes of this study were to evaluate reliability and validity of a new device (WE-CAP)
for measurement of cervical range of motion. Test-retest reliability of measurements in twenty healthy
subjects (8 men and 12 women; mean age 29.1+ 4.27 years) participated. A standard goniometer for
measuring cervical range of motion (CROM) was chosen for comparison with the WE-CAP. Active cervical
range of motion in all directions including flexion, extension, right rotation, left rotation, right lateral
flexion and left lateral flexion were measured 3 times. After 5 minutes rest, the subjects were measured
again with the same protocol. Analysis using intraclass-correlation coefficient (ICC), coefficient of
variation (CV), standard error of measurements (SEMs), Pearson’s correlation coefficient were analyzed
Results showed that both devices had high reliability (ICCs > 0.92 for all directions), (%CV) less than 8%,
SEMs less than 0.94. The agreement of measurements between the two devices was high (Pearson’s
correlation coefficient > 0.93). It is concluded that the measurement of cervical range of motion using

WE-CAP has high reliability and validity. This device could be used in clinical setting.

Keywords: New device, CROM, Neck, Reliability, Validity
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ms’m‘ﬁ 3 Intra-class correlation coefficients (ICC), 95% confidence interval (95% Cl), standard error of

measurements (SEMs) and coefficient of variation (CV) of all measurements (n=20).
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The study of CD36 expression on platelets in Thai blood donors

using flow cytometry

Roongaroon Phuangtham', Yupaporn Sudwilai’, Chanvit Leelayuwat® ¢, Amornrat V Romphruk®*

Abstract

CD36 is expressed on the surface of various human cells, including megakaryocyte, platelets,
monocytes, erythroblasts, endothelial cells and adipocytes. CD36 is clinically important with several
disorders, such as type 2 diabetes and atherosclerosis. Antibody against CD36 can be the cause of
immune-mediated thrombocytopenia and transfusion related acute lung injury (TRALI). The aim of this
study was to determine the CD36 expression on platelets and the frequency of CD36 deficiency in 200
Thais who live in the north-eastern part of Thailand by using flow cytometry. In this study, 195/200
subjects (97.5%) had CD36 expressed on platelets. The median fluorescent intensities (MFI) in this group
were ranged from 4.41 to 44.90 and mean + SD of MFl was 16.27 + 8.44. CD36 type 2 deficiency (lacking
CD36 expression on platelets) was 5/200 subjects (2.5%) and none of CD36 type 1 deficiency (lacking
CD36 expression both on platelets and monocytes). In conclusion, the level of CD36 expression in this
group showed high variability. Thus, the evaluation of gene expression level and epigenetic studies of
CD36 in the population await further investigations. Finally, this study provide the baseline information

of CD36 on platelets and monocytes which may be applied with associated diseases.

Keywords: CD36 expression, CD36 deficiency
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wudanduludu cD36 %ﬁmmqmlﬁﬂumiam%
ianZetiesnitlunguiiiluiana CD36 wansoonuy

) I 1 @ LY 1 d'd
weagalsAauludiag1suneseniinig

Halgaa
WasulUaseesarnuiandlelneivaludu CD36
naulsinudnuwagmeillulndidu CD36 deficiency™
= Y | = ~ a A
Faludagduddduinis@nulafinsvdunatuay
NSULEARNIBBBNYDY CD36 UURILYAR AIUUII89U
1 =3 ¥
dnlugIudunisnsanisuanseanass CD36 UU
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Aawadu1nniIn1snsiananiudiluana waia
N15A339M CD36 UuRIwaddogva1es 1wy Solid
phase red cells adherence (SPRCA), enzyme linked
immunosorbent assay (ELISA) waglnalelaiuns
(flow cytometry)™” Taawnaflalnalelamuniidu
wallanldiuegnnieadluiesujuifinisnianis
¢ & ada &
wndiilasanuisnagmnuagsinsilunisngau
= a 6
1NNITANWYINITLEAIDDNYDY CD36 UUNILYAR
TunateUszunsiilan NUITENEULNSLEAIDDN
AN uluwAaEIU R IRgNUIIHUSDYRLVDY
CD36 deficiency vuRnanidenluyiinvnsevay
0.3 Turnwensnidesay 8 Turaley lawn Ju Fu
~ P P A | = A
Weoald uade Quu 90909 1A wazdyy wu
dnwaiz CD36 deficiency uuRundadenagluty/
Saway 1 09 8“9 wananidadisneaunisAne CD36
deficiency lungquijusanaladin o auduinisladin
WA an1nalng ngannumuas wuin Jeuay
1.67 lufinnsuanseanuas CD36 vuRwNAALEan
Jaqudalifinnsfnwinisuanseenves CD36 VLAY
&t = ) 1\ ) = o~
wadluyilneionduegluniangTusenideaunie
v O =~ S A= aw & A o
AauuNIsAnYIATIlTlingUssasdiafnuinis
a < =
waneanvedliiana CD36 ULRINGAEALALATI
w3owaz CD36 deficiency (type 1 uay type 2) lu
Y a a A a a o |
Husanaladinv1dlneidguainsuaverdeeyluy
% = = ¥ a =
MAngTuRaNdewile mawmadalnalalauns

EAUAZIINTT
1. fvg1nagau

£ 1 A d‘ A o

foYg1adanTIuNaNUUTEINTY
U ASILADANAN AZUNNUATERS NI ISIUOULAL
[ [~ Y a < I .
15U 200 518 uusdugusnAnaaien (single
donor platelets) 97U 70 7 LLaz;:JU‘%mﬂIaﬁm
Wudsedr (USAunadn 5 ase) $auu 130 518
lnef0g10800YN3184312 A URALYNVIAADUN
Tuana CD36 vuRwndadenluszezainely 12
s wavludiagnaingianmluiana CD36 ULRY

Tluled azgnueseundsanziiudenneluszezia
24 $lug Ao ildrunsRinsansusTIINTIe
Tusiywd svvinendeveunnu auil HE 581230
2. NMSAsBUNAALEDN
wleundndenanidensiluansiuien
wdain ethylene diamine tetra acetic acid (EDTA)
USums 6 fadans Taesdndonsauunduniesd
AMUEITaU 400 ¢ Wiw 10 Wi azldwanaunTidu
platelet rich plasma (PRP) Mntahduwanauni
m{‘]mﬂ'amﬂ mzﬂaumﬁmﬁamﬁmmﬁa 1,800 g wU
5 W iunznaunantientazinunananig 0.2%
bovine serum albumin (BSA) - phosphate buffer
saline (PBS)/EDTA fimnas 1,800 ¢ tluiaan 5 wiil
$mu 2 adt wdhuSumudutuadllaUsTna
2 x 10° 1ad/Haddns ¢ 0.2% BSA-PBS/EDTA
3. mswnseulululya
W3e peripheral blood mononuclear
cells (PBMC) #metien ficoll annidensauluansiu
‘Genudeila EDTA Usu1ms 6 faddns lnegaidensau
Fusudrios 9 Udowasuuthen ficoll anndutian
Hufieafininindy 352 ¢ Wi 30 wdt Widi PBMC
untludedae PBS fianuiSaseu 1800 ¢ Wi 5 Wi
$mu 2 adh wdhuSumudutuadllaUsTana
2 x 10° ad/Nadans fe 1% BSA-PBS
4. msnagaumlaana CD36 UURINEN
wwenuazlululandrswmatialnalalamms
Tuns@nwinisuanseanves CD36 VLAY
wnandenuazlaluled alflululrnausaweuivadiy
mstouadimun ¢ slameiu Téun 1) Tululaaves
waufveddeluana CD41 (nalalusiu Iib) 14 dush
dstindundaden 2) lululnausausuiivedise
Tuiana D14 Fadusaduans Lipopolysaccharide
14 Suiuedndulaiuled 3) lululrausaweuiived
Aeluana CD36 ldnsiamluiana CD36 vuRwwad
ag 4) CD36 isotype control WLﬂuﬁamuwaU

(negative control)
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4.1 Yunaunisfeundnidandaeluly
Trausauaufven
MININAFDUIIUIU 2 taen Usznau
¢he viaoadl 1 aeamuAy dnndadendiael]
U3ums 50 lulasdns undoumae PE mouse isotype
CD36 control (Clone G155-228, IgM, BD Biosciences)
USums 5 lalasans way PC5 mouse anti-human
CD41 (Clone P2, IgG1, Beckman Coulter) Usuns
1 lulasans waend 2 nasanadey dundniden
fiwseuliu3unns 50 lulasdns undousne PE mouse
anti-human CD36 (Clone CB38, IgM, BD Biosciences)
Usuns 5 lulasans way PC5 mouse anti-human
CD41 Y3unas 1 lulasans daeniidesndlsi
aungfl 4 osrnluiifin u 20 wid nthudivisans
waenutudne 2 ASedae 0.2% BSA-PBS/EDTA
finands 1,800 ¢ Wukaan 5 undi widau supernatant
#9 udafy 0.2% BSA-PBS/EDTA Usuims 300
lilasdns waziluiadensedinlalalawmng (FC500
MCL; Beckman Coulter, Indianapolis, IN, USA) AN
ANSLERIDDNURY CD36 UuRINAALFBAlABAMUA
SrnUEaaTIIwINAU 20,000 wad Wienuiifedis
5181ailA1 median fluorescence intensity (MFI)
YDINADANAFDU 1NN MFI YaIvaenAIUAN IeuUa
NaINEnsuLEnIeanYes CD36 UURINAAEDN way
mneeg1eselaian MFI veaaennagoutosnin
W3BWINUAT MFI YaenaenaiuAy askUanainliny
CD36 vuindaiden (sUAl 1) uazaztdiegied
lanu CD36 vuRwNaAEEANIANEYINISLERIBBN
yodluana CD36 vuialululadsoly
4.2 Yunaunisdeulululaddleluly
Trauoauaufvon
YNMIAEUINULIU 2 viaen Usenausmne
viaeedl 1 aennIuAy 11 PBMC ndouliviums
50 lulasdns wndounae PE mouse isotype CD36
control Usums 5 lulasdns wag PerCP mouse
anti-human CD14 (Clone 18D11, IgG1, Immunotools)
V31195 3 lulasans viaendl 2 vassviageu 1 PBMC
FwseuliUsuns 50 lulasdns undeusne PE mouse

anti-human CD36 Usu1ms 5 lulasans way PerCP
mouse anti-human CD14 Usums 3 lulasans
ﬁmaamﬁqaaa’mﬁﬁqmmﬁ 4 paarlufidn U 20
Wit Mntuhaenvassndudns 2 adidhe 0.2%
BSA-PBS/EDTA #imnnda 1,800 ¢ Junan 5 wiil
WAILAL 0.2% BSA-PBS/EDTA Usuas 300 lulasans
wasilUinmendedialelnum’ Anwinisuanosn
999 CD36 vumlululedlasivunsiunuwadadin
WU 5,000 wad Wenuisaetesglaiian MFI
YBIWIRBANABULINNT MFl YeviaanAIuAx AzuUa
NaINANTsLEnIeenYeY CD36 vuRlulules way
mneeg1esgladan Ml veaaennagoutosnin
MIBWINUA1 MFI ¥oanasnaiIuAl dghlanadn
lainun1suansaanves CD36 uuRIlalulam (gih'?i 2)
5. M3AAsIEdeya

Aaszvideyanisainsslusunsy SPSS
version 22.0 W3suifiaumnud CD36 deficiency
SEUINeUsEANNTINIng (miﬁﬂwm%y’ﬁ) LazuUseunng
3u 9 fwadd chi-square lnsfmuad1teddey
N19EBATZHU 0.05 (p<0.05)

1a)% 1b) g 1c)s

i X-fhean H XIS an
guff- . 0.276 g 8.34
= oy 3 =]
9 - & 3
w o' w19 L) 5] r.:l" W W w oW W
PCS anti-CDd 1 PE ant-CD36 FE antl-CD36

JUN 1 Balpunsunansanuaizn1suanteanyed CD36
a < =y a .
UURINAALGeA 1a: dalaunsy dot density

a | 2 Aa o
plot wansNIsidennguNandenfind PC5
mouse anti-human CD41 YI@1USNIUNU
Tnalalusiu GPIIb vuRNAALEDA (LAY X)
FUAUNITIAIIZ side scatter (ss) (WA Y)
1b, 1c: Falaunsuuuy single channel Tu
Feg1iilving CD36 deficiency wag CD36
expression UURANAALEEN ANAIAU Tnaunu
X WAAIAINISAAE PE mouse anti-human
CD36 &eanunsaduiuluana CD36 Lagunu
Y WA NUIULGARNASITA U SEAUAN

fluorescent intensity #1149
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2a)% Zh], 2C)a

i ~ X=-mean " x-mean
F 21 s - 0.504 M9

% -
53 §

By

W o W e wow' o o W WA
PerCP antd-C0O14 PE anti-CD3& PE ant-CD36

g‘dﬁ 2 FalplnTULanIaN By N TLEAIDNTDY CD36
vululules 2a: 8alaunsu dot density plot
wansnsidenngulululed fidad Percp
mouse anti-human CD14 Feaunsaduius
5U Lipopoly-saccharide vuialululas
(WA X) 3AUNTIATIZN side scatter (ss)
WNUY) 2b, 2¢: FAlALATULUY single channel
Tuseeeiiliing CD36 deficiency way CD36
expression vululules amanu Tnsunu X
WERIAINISAAE PE mouse anti-human CD36
Fsanansnduiuluiana CD36 wazuau Y uans
Srnueadiingaa o sedusn fluorescent

intensity #14 9)

NaNTSANE

nMsvagouluana CD36 UWRInanLEen
Tumegn1991u3u 200 518 medsinalalaams wuin
fifethefinunisuanteanves CD36 UuRNEAEen
U 195 Mg T MFI 9g5erdng 4.41 611 44.90
TaediA1 mean + SD 989A1 MFI Windu 16.27 + 8.44
(3Ufl 3) andunaaoum CD36 vuRalulules
Tushognsiilanu CD36 vuRndndensiuiu 5 518
wuiniinisuanseonves CD36 vuiluTulussimn
anunsnagulerimudnuig CD36 expression agsoeay
97.5 wuanuwae CD36 type 2 deficiency agj%faaaz
2.5 wazlunuanwue CD36 type 1 deficiency Tu
Usernanguil

50

40—

:,6 B ‘e

3

Q 30

c

o i mean+SD

e =24.711

=

o 20

«

S mean = 16.27
10 mean-SD

=783

0 Pa—

- T
CD36 deficiency CD36 expresion
n=5 n=195

5UN 3 UanININTEMIVaeA1 median fluorescent
intensity (MFI) Tuf1981997121 200 518
pgauNIsLanIeanvadluana CD36 YUy

[ A Y @ 1 J 1

naaiden 31ngUanslyiiiudne MFl veengs
o T a
Aaag19iN1swanIeenYas CD36 UAY
wansineiy lnediAade (mean) MFI Wity
16.27 wagAn SD Wwinfiu 8.44

d3Uuazinsalnanisfnen

lutana CD36 @UITANTIINUUULYAF LA
Fusszovafugad (bi-potential precursor cells)*”
Tnglwaaurerinagldnunisuanieanaes CD36
dewadiudulagui Wy wadindenuns uiwad
vewlinaiunsansranuUsuna CD36 lduintuy
dlowadduladiuf Wy wnansleled ndaiden
nagliluled@ TunsAnwadstannseimmunmede
alalauns dusunsiam CD36 vuRinaaLden
waglululed eanunsodnldlununiaiesujoa
Mansianmgla Bonsnsilulndues CD36 Mmewala
Tlalalouys ddeffe Innugneeuiugiuaziinig
Llun1snsage urdidedrinfotouaziadosile
fisreaeutrsuns Fefuannyfuiesufiinng
auiiiadednalalnums

311518903 TNUT 5B a1 752959
USunay CD36 vuRndndanwarlululednieising
Tolnding wdqlavildan MA finsratadsundas
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WeogreiidedrAgn1eada Aoarsnageuinanidon
wazlululedvdaaziiudanniely 24 waz 96 219
o W (22):1L a o dy < LY 1 & o
Aua1nU?? F99UITeTNUAeE1 DA TINRAZEILN
nageumiliana CD36 vuRanandaauselululud
Meluszeziign 12 wag 24 97139 uaIfy
mﬂwamwmaaumimaqa CD36 UUN7
< S Y 1 d‘ [ [
indaidenlumegrawninefiondveglunang Jusen
WReaniloduiu 200 1 wuindiszauluiana CD36
a a 2 a ° a
LANIDBNUURINAMEBAIIUIU 195 578 teedng
wansoanvasliana CD36 luseauiunnsnsiueanty
Tuwsiarymna tngilen MF| aaus 4.41 81 44.90 (5U 3)
F1uiTonansliiulinseau CD36 NAwANs19iY
Tuusiazympa duiussennnuguussvodlsa wu ludn
d‘Q dglj a 1 = %
NRMLAYUIATEDINITIULTY WUIHTEAY CD36
wansaanuuRalululaduinniingunfnigeuna
fonnsilalguuse® luana CD36 UBNIINITNUUY
RILYadwad 981815095 U LA bUNANANNDNA 28
f9113duszyiluana CD36 Minsianulunaian

aunsaldidudivsdlsaunnueiion 2 1a@

et
TumiﬁﬂwﬁzéfummamaaﬂsuaaimLaqa CD36
Tusameuyed Temsfnwitaiuansoonuuiinmed
wasiinulunanaun

dlowssuifisudesas CD36 deficiency
1%1’;1%aﬁawﬁsag'iuﬂﬂﬂmzi’uaaﬂLﬁmmﬁauaz
naNUsEINTAU WU Feravaes CD36 deficiency
faulnalAssiurniedeuntasninygiuens iy
othaiiudfaymaadin (asneil 1) lugthefifidnuas
CD36 type | deficiency winlasuinanidenann
fuiaaifiluiana CD36 vuiluwad $1amegae
aunsagnnsdulviasisueuivedseluiana CD36
Flasudlule 91ns1euiTenunisiinnie
immune-mediated thrombo-cytopenia 31N
wouRUefne CD36 luvniieliesnuay 18.35%Y
uaﬂmﬂﬁﬁaﬁﬂsmuwwﬁﬂwasj’maz 1 518 Minn1e
FNAIT wag PTR 9 nLeufvenne CD36 tuy1ilng

(24,25)

a v 1 < = & Ao [
2NMNIY @8WﬂiﬂWWMﬂWiﬂﬂHQQ§Qu1NWUaﬂEKUS

CD36 type | deficiency Fadulenadiaziinniz

immune-mediated thrombocytopenia 310

weufvafise CD36 Wnznulateslulssvinsnguil

A157199 1 Wsuiguansesay CD36 deficiency
Tunguuszynseing ¢

. CD36 deficiency (5owag)
PIUIU

naNUsEYIINg Type Type Type 1

1 2

(519)
ay 2

ng (Msdnwrd) 200 0.00 250  2.50

(19)
)

Ing (ngammn 598 ND ND  1.67

Judods™ 1022 020 200 220
Jumeuans” 998 050 130  1.80
goena 140 000 143 143
nma 220 090 320  4.10
G 827 100 580  6.80
yade” 200 050 150  2.00
goamsdy 200 000 000  0.00
NSuma 1127 000 000  0.00
o3 206 290 7.77% 10.67*

ND = not done; §4lslvinn1s@ne
* = fpukanengegalitudAgnieads (0<0.05) ¥94

Soway CD36 deficiency WatUsuulisuiun1sAnuiasal

fisreaunuinsegafiiefimdu C268T,
1228-1239 delATTGTGCCTATT Lag 329-330 delAC
eilsULuunsuandeenvatlaana CD36 vuRIwas
fign wregnslsianulusegisunsseiliuailulngd
Ju D36 deficiency nduasavldnuiumduludu
D36” gaihlutlgtuiiliannsoasuldhneia
fundurdalavazdunluudrsiiniuaunis
WEAMIDBNYBY CD36 UUAILYAS LUBUIARAITANTS
AnwiReniuBu CD36 samvmsinsvnanueRELLRN
(epigenetic) ddusely msanwadeifunsang
v X

Joyaiiugiuues CD36 vuRnandenuaziululyd

[} o 6 Q‘I d‘ 14
FenvardunusiulsamneIveslatusuam

2
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fnqusrasdvosnsfnyifioauiuazadeuanunsadaienuaranuiowesuuuyssiii
nternational Classification of Functioning, Disability and Health (ICF) core sets @wsun1sau (@tuntwlng)
Tugthelsavasnidionatas 3BNsAnwlaegneds ICF dmSunsauanauide ves Yen TH uazame Tul a.a.
2014 atfun ssngy ST 34 ey aesstaiduntelnelaséneds ICF adunwilne Ssusazmnemy)
wazsadinaulanumneuazfmuanasitsAzuuLLE wivnsalitmuainusiasuu fdunnsiide
Falgannfmuainasiezuuutulaluuissta 3606 CF dwsunsduatuniwilnesiuau 36 vaaavy) (53 siia
way 2 Yadvdnuyana) Idthatuilunsaeuarumsadadonlaedider 5 viw fnsdasiaiifiauaenades
fuseiudeend iy 11 9 uag 1 vsemy Aarumsndadommetefivousuldtivomn 33 NN
(42 sauay 2 Uadediuynna) wazldusuilomuesuuuysniy ICF Tz aumuduugthuessidewg n1s
yadpuALTisswesuuUUTziiulnenaaaus ety 1 dUand luenanadasitaslsavaeaidonauaduaiiui
Sunensums daindend dwau 30 au eraaisiiongade 57.57+7.83 nansAnwinuinAduUsEAVS
anduiius (ntra-class correlation coefficient: ICC) Y@4MIHIANTITYINNIUYDIINEWINNY 0.95 (95%Cl:
0.92 - 0.97, p~value< 0.0001) UALUNIALATIATINTWNBIVNAY 1 (95%Cl: 1, p-value< 0.0001) %ﬂagﬂmzﬁu
AN @IUNLINAINTIULAZNITHAIUTIUYINAY 0.85 (95%CI: 0.76-0.92, p-value<0.0001) waznulntade
FudIIndRuNAY 0.79 (95%C: 0.67-0.88, p-value < 0.0001) agluszdud agunanisAnuLuuUsediy ICF
dmsunmsduatunwinglugiaslsanaondonauosdaunsadadonuazanuiledussduiivousuld
deliuuudsefndianudaiauiy Anviluewiaremaaouseninedussdiu (inter rater-test) sauvis

ormatasluliunmednuiunninsiu WefiundngrudsUssdndnouthlulszgndldmanain

AEARY: YATHAENYRITRYTAINANENITTUNNITYINUY ANUANIT Uagguam, dmsunsay, fuaelsa
VADALADAANDI, AUATHTRUDIN, AUTIE

nAneUsgeln @a1wnennitn AnzATANITLANG NNNINENABTRULAY
a3 NIENINUIUR AUZATANITLINNG UNINEIREUIULAY
*ngaddeliavas Uinae uazUindedus uaraussauzvesiyed (BNOJPH) AnzmATdan1sunmg unningdeveuuniy

*HuaYeUUNAIY
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Content validity and reliability of the international classification of

functioning, disability and health for falls (Thai version) in stroke patients

Jaruwan Junsorn'?, Uraiwan Chatchawan®’, Punnee Peungsuwan®*

Abstract

Objective of this study to evaluate the content validity and reliability of the modified ICF core
set for falls that based on a study of Yen TH et al., in 2014, they linked the fall-related risk factors to
the ICF categories that using specified ICF linking rules. This ICF core set was developed as a Thai version
of the ICF core set for falls using this study. The original ICF core sets for falls consisted of all of 34
categories. Five experts assessed the content validity of this ICF and remain 31 categories. Results of
an item content validity index (I-CVI) were 0.8 and 1, and the scale content validity index (S-CVI) was
8.6. That was very good content validity level. Thirty patients with stroke aged mean 57.6+7.8 years old
were evaluated the test —retest reliability of the ICF core set for falls (Thai version) by an assessor, the
testing apart one week. The intra-class correlation coefficients: ICC in domains of the body function and
body structure were 0.95 (95%Cl: 0.92 - 0.97, p-value < 0.0001) and 1.00 (95%Cl: 1, p-value < 0.0001),
respectively. It was indicated that has very good reliability. The ICC of the activity and participation
domains were 0.85 (95%Cl: 0.761-0.920, p-value < 0.0001) and the environment factors were 0.79 (95%Cl:
0.674-0.884, p-value < 0.0001), that was good reliability. Conclusion, the ICF core set for falls
(Thai version) to develop in the study is acceptable. The ICF core set for falls (Thai version) for this
model should be re-evaluated for other assessors with a inter rater test. Moreover, evaluation in other

patients and different social contexts may be also considered.

Keywords: ICF, Falls, Stroke, Content validity, Reliability
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AR ICF @1%SUNISaNAISEASUNSIAILILALANY)
AouthlUldluusundsauiisneunniy paenaufne
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dlemsteatuld Content Validity Index for Scale
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sy el 1 Ao ludenadas (not relevance) 2 e
A0AAADIUINEIU (somewhat relevance) 3 A
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aamﬂaaqmﬂ (h|ghly relevance) NMSATUIUINANAYT]
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a/ njude way S-CVI = SI-CVI/ njude 1oy a wuned
SunumsnanAiney 3 vide 4, d njude e
Sruinssnanduauey SOV vanefis was
yasAmuasIdLiemsiede Amnuasadaiom
sm%’aLLavmmmaL%qLﬁamﬁgmﬁ'uﬁaam%'ulé’ Ao

1NNNINNSBNAU 0.78 waz 0.8 anuarnu™” 4
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Adenlaiaun Ul neusziiug 2 a3 svezim
19U 1 dUat Tuseninanisveasuienaiadas
Llasulusunsunsitunlaednnienin dida

n1siesigideya lngldadndudsedns
anduus (intra-class correlation coefficient 138 ICC)
luea 3, 1 AgausuAMILAANaIAY p-value < 0.05
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inflanfie svog 3 T 6 1oy Anduiesar 50 uaz
f91N13veUkarvItLfALININNITouay 83.3
NaMTAFDUANLITIES YestyTanaiions
FUNNITVINNUY ANUANITHAZFUAINEMTUNITAY
(@tun1wilne) TugUielsavasnfenaues wuin
NUIANITVINUVD931978 (body functions) TA1
é’wszﬁwéawﬁmﬁuéaaﬂuszﬁuﬁlﬁw (1CC=0.95,
95%Cl: 0.924 - 0.974, p-value< 0.0001) @uniA

Tassadsvassiene (body structures) Sanduuszans
avduiusegluszauiiBomguiieatu (CC = 1,
95%Cl: 1, p-value< 0.0001) NUIANTTVNNINTTULAL
n15fdrusrunaznuiadadesudmindeuiled
dsyAvsavdiniusedlusedud (ICC=0.853, 95%Cl:
0.761-0.920, p-value< 0.0001), (ICC=0.792, 95%Cl:
0.674-0.884, p-value<0.0001) AIUAIAUAILAN
Tusns1edi 3

M19197 1A IEAREEATRINITIATIULANATITNLEMTI8YD (Item-content validity index) Yeriie I8y

Vianie 33 vaavy (42 s¥a)

9l o szRuAMUARIYeiTeIYRyALi I-CVI
1 2 3 q 5

1. ¥UIANI99119IUVB9519718 (Body functions)
b110 NSYIUAIUNT I 3 3 3 3 4 5/5=1
b140 MIusuaNaula 3 4 3 4 4 5/5=1
b1565 NYINNUAIUNITI 4 4 3 4 4 5/5=1
b210 M3 uUAILNTUB Y 4 4 3 4 4 5/5=1
b235 ASVIUAIUNITNTIA il il 3 il 4 5/5=1
b240 mi‘v‘h&'1uéﬁummifﬁﬂﬁlﬁmsﬁaqﬁ’umﬂé’ﬁu 4 a 3 a 4 5/5=1

HAZNITNTIFN
b2402 ANUIANVBINTTEN a il 3 a 4 5/5=1
b260 mMenuiunsiuivedese a4 a 3 4 4 5/5=1
bd2301 MMINUIBIALAUlainan 3 il 3 3 3 5/5=1
b730 msvhaugufdndmie 4 4 3 4 4 5/5=1
b735 AMFUAIUAITNTIFN 4 4 3 4 4 5/5=1
b740 mMsvheudunEuuTeIngd e 3 3 3 4 4 5/5=1
b755 nsvhauresUfizensumedeiliannis

Lﬂ?{aulmﬁag:uaﬂmﬁaé”lmﬁmlﬁ] 3 4 3 4 4 5/5=1
b760 miﬁwmé’mmﬁﬁ’qﬁumimﬁaulmﬁagj

wonNg1aINle 4 2 3 4 4 4/5=0.8
b765 nshauresmsiedeuldieglusiunaiale 3 2 3 4 4 4/5=0.8
b770 sULUUTRINTSIAY 4 3 3 4 4 5/5=1
2. ¥u20lAT9E519999319n18 (Body structures)
57500 1AS9AT19UDIAUL 3 3 3 4 4 5/5=1
57501 1AS9E5 1993V VIO UA 3 4 3 4 4 5/5=1
57502 1AS9E5 19U YUAZ BN 3 4 3 4 4 5/5=1
s770 Tassadnemansegnuasndnmiiiodun 2 3 3 3 3 4/5=0.8
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M13199 1uanseasBenvansiviagiuLAunsutauilonsnede (item-content validity index) Yo 3v16y

Waua 33 wIAvY (42 5%a) (M)

5978 3o sriuauARuYaideIvIgyaudl I-CVI
1 2 3 q 5
3. WuAANINIIUMAZNTSHEIUIIN (Activity and participation)
44103 st 3 3 3 i q 5/5=1
d4103 N3t 4 4 3 4 4 5/5=1
d4105 NN9NUED 4 2 3 4 4 4/5=0.8
da106 mMsAsugaaudaadlusianie 4 3 3 4 4 5/5=1
d4153 13RSI 3 2 3 4 4 4/5=0.8
d4154 N13AYINEY 4 4 3 4 4 5/5=1
da20 mim?iauﬁwmum 4 1 3 4 4 4/5=0.8
daso ATLAU a4 4 3 4 4 5/5=1
d452 11534 4 2 3 a q 4/5=0.8
da600 maspdeufineluti 3 4 3 4 4 5/5=1
da601 mawpdeudilulufisneg Aldladiy 3 4 3 4 4 5/5=1
44602 msimdeuiiluuendadiy 3 a 3 4 a 5/5=1
da65 maedeuilagldgunsal 3 1 3 4 4 4/5=0.8
d530 nsldviosdm 1 3 3 4 4 4/5=0.8
4. wmﬂ{]ﬁaé’ﬂué‘immﬁau (Environmental factors)
el1101 81 4 3 3 4 4 5/5=1
1200 ransTwasmaluladvhluldlunsideud
suamﬂﬂaﬁg&maiuuaxmﬂuaﬂ 4 a 3 4 4 5/5=1
e1201 nandugwazinaluladdmivanemaslu
ﬂWim?{@uﬁﬁﬂuuawaﬂmms 4 a4 3 a4 4 5/5=1
e1500 AN S RetULULAInoaaznalulad
Tunsneadreemsdmsuldansisas 3 4 3 i a 5/5=1
e1501 nsPeNLUUNARS Mg amAlulagdmsy
Wumsnseduliidfedaieaiuassn: 3 4 3 4 4 5/5=1
e1502 nseenLUUNARSUYIsowAluladd1nsu
AUNLAUI AL DDNLUUDIATTEE T 3 q 3 i i 5/5=1
2400 ANLTLLLE 4 4 3 4 4 5/5=1
e2401 AN TNVBALEN 4 4 3 i q 5/5=1
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M13199 2 ANANYUENUFIUTDIUTEYINT (N=30)

AMANYULVDIBEHIAT

U (Gowag)

e (Aw)

Y18/ MY

91gwde () = daudesuunnsgu
Y991y (V)

21N (A1)
g7, Wlevihew, iawzaunelutnu,due

~
n1sAnE (AL)
Uszaudnw, Liladne, dsenfnwnoudu,USygyng

seuzani1sUae

3-6 o, 7-11 hou, Uaenin 3 e, 12-16 Ly

1 S
DIULLTIDN...(AU)
e, ¥, eaEeede (Pedudnuilsnneuuwds)

Uszanasiudaelusfn(au)

Linsuindulse, anudulaings, wimusmiuanudulaings

Usednnnsauluafnieie (AS9)

o/ v
ANwUsUIU (AU)
Urutuderlifivule, Urutuedsddule, Truaestu, Bue

16(53.3)/ 14 (46.7)

57.6+7.84
45-73

15 (50), 7 (23.3), 6 (20), 2( 6.7)

26 (86.7), 2 (6.7), 1 (3.3), 1 (3.3)

15 (50), 9 (30), 3 (10), 3 (10)

13 (43.3), 12 (40), 5 (16.7)

17 (56.7), 9 (30), 4 (13.3)
1.4+0.9

15 (50), 1 (3.3), 13 (43.3), 1 (3.3)

A15197 3 MANULTBWBINIVAEDUT (test-retest reliability) weawuuUszidiu ICF dwsumsau @unwle)

ludUrelsavianidonaues

vy ICF ICC  95%CI p-value
1. MUY 0.95  0.92-0.97 0.0001
2. lassad19we9919n1e 1.00  1.00-1.00 0.0001
3. NANTIULASNIT 0.85 0.76-0.92 0.0001
Hdusn
4. Yadedvdsnndon 079 0.67-0.88 0.0001

ayluazansalnanisfnen
nsdnuluadeidlgwmuydanaiions
FIUUNNITVINIUAIUANTHALFUNINEMTUNITAY
(@funmwlne) lufthelsavaendenaues Wennasy
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