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Abstract

At the present time, pesticides are used extensively in agriculture and evidence
continues to accumulate that pesticide exposure is associated with neurologic impairments.
However, there were no published studies on the effect of pesticide use duration on
neurological signs in agriculturists. The purpose of this study was to compare the
neurological symptoms of two different pesticide use duration. Purposive sampling method
was used to select participants for the study. A total of sixty participants aged 30-70
years were enrolled in the study and were randomly divided into two groups, according to
the pesticide use duration in agriculturists: group 1 has been using of pesticides
continuously to be less than 10 years (n=29) and group 2 has been using of pesticides
continuously for over 10 years (n=31). The two groups have been measured their
coordination, standing balance, hand grip strength, quadriceps muscle strength and
cognitive impaired. The results indicated that there were no significant differences in
neurological signs among the two groups (p-value > 0.05) except left quadriceps muscle
strength in women (p-value = 0.04). However, this study found that the trend toward
worse performance of neurologic symptom in group 2 than group 1. In conclusion, the

neurologic symptoms associated with duration of exposure of pesticides.

Keywords:  Duration, Pesticide, Neurological Signs
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ity Ardn “sseiitfesiusdndngie indarsenguarsiaiianansauisesn
Tiiiu sansfrdaunns aaindndsiy msddmdasn safidadiumia asidanuen

a1sfindals rafndanes arafadamn arstadany arstidafia sontedlslund
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avirtilusas arsintituuie ansmuaumssioilaeesiis uasansiulaunss [21]

HiauasrsalnSadngineg (9]
asaifiTadngRraunsouiseenliinatuusananaugilneasdingiiy THun
1. @15A9AUNRY (Insecticides)
2. 819N19AIERY (Herbicides)
3. §SEN9AEe9 (Fungicides)
4. §19N9AFRINUUNE (Rodenticides)
5. B 1w a13idaves (Mollusicides) Snarindmiann (Miticides) g

Tﬂﬂ@zﬂmqﬁwﬁmmmsLﬂﬁﬁ'm‘fﬂﬁmgﬁmﬁm 2 ¥fle Fail

1. H19AIAUNRY (Insecticides)

asidaunas manetls a1siailag vdadaunanvasansiailag Alidmsy
faerin wiadulaunasiiiudngfie uazdnd Tnevialuasiidnunasgnliiiieaiy
NMITUNMIDIUNAY VBaFRgTNWINaefy Wafisnandanienisineasdaiunafivie
AN RNTMNgAEIMNTTHIINNIINSRNANTNIINISINYAS UszmaTnedu
Usznainuaansandeaglugfinianien uasaunsovenewugldnaantiFelssau
fymmssunauannuuasiasineg Tasaunsautisarsindaussignas ilunnsinums
flaqiummnalnnseangnd dail

1.1 nguea3nnluaAseu (Organochlorines)

1.2 nguansniluweaswm (Organophosphates)

1.3 NENATTUNA (Carbamates)

1.4 nguWans (Pyrethroids)

1.1 mju'a@"a‘m‘l‘umm"’su (Organochlorines)
aafrdaunainguesiniluaseduivansiafidensnsiiivscney
TUae anfueu (C) Aasdw () Talasiau (H) uazasndiaw (0)

@ o
ANIUUNY

sangueasnluassiuszgngadniingsrnmalilannisfiu wels

L]

1 v

wazeRamiaEingsrenneudaluaraneag luladuaindausineees

a
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5198 widheglugansazane ssidaunainguansnnlurasiu qzQn
andulifneRawls SeenananiAlunsazanaliatuloioinBiansingn
wnaenguilfusaliinfiesfinisaranvasansthudaidaliu (Adipose tissue)
u.azwuﬂ:ﬂu?uﬂ'i’mz"fiﬁdquﬂiznﬂwmﬁﬁuqo i Ay [ ssuudszam
wan dan udu Tawarsnguessnilunasiudinoiuamu Tiaaiosn
araelitinehoin uisaunsaazanehilamlia Wagulamdagnyians
Tt AwvinWianstiasinagludnenie uardandenlimdainbiineants
Ay wwudesslEfnduuudeunau dearnsfeuudese HUnzuang
pntsfiRaUnfizasssuumiiiueimis fermaideams aduld andew
swiinan wilawilen Wesdmmsnenie wananiliwudn qnBaraNTIEY
gaganalfinn S
Culieh

donaliiiAnain1sgouuss Uanisue ¥1an au tundin ndwle

nszan a19Eninde uanBefialidaesruumelafuman

1.2 ﬂﬁiu@ﬁéﬂﬁfuﬂﬂﬂtwm (Organophosphates)
ﬂ’l‘iﬂ?iﬂﬂ'ﬂ‘%ﬂﬂT‘l&WﬂﬂMﬂLfluﬂ’lit'ﬂﬂwlﬂ% (Ester) 2BNNIANDANDIA
(Phosphoric acid) fisnawaanaimiuasdiszneundn aranguilifiuans
Adaunasiitdtunintuiiaqiu arsuscnaunanigminunTinaunuans
Fupsrzinanaeiniluaseiu ilesannfiussaninnsiausasiifesamon
apdnilunandu iianaaaeda (FluAidsin fqniandnalinm 90
retiiAansundauseReuandessnnin
A duAn
AaiuAsdaunaussyintiianiameasaiisseinasfinung
yeszuulszamaamunany dsanmiiufiuessasnguiindaaisusassa
Timileufwiomun srsfdiufivsiniigafia wisilseew uazansiiiufs
finsfigaRe nalsoeu

2IN15

AaldsuansTunguilasfiannisfiufsne Uondsuy 99 3u

e

nsrAuNTzane a1afnuatnuaaA(d Augasainisuinatadedinli
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ipsannszuaunismeladumandenaiinldannnaenassiusis ndwde
ravszuunelafiudunan uwazguiaruauntmialaluanangavinam
Tusﬁﬁﬁﬁmmﬁﬁ@uma an1sazitulu 2-3  Hu usiezsaundalifiuse
e

1.3 mg'um%mwm (Carbamates)
aanguariumadussafiidaunseiiiulnsieuiivasdisenan
AdAty
@ o
AMNLUBANY
a9l unauesinifeinismisaneilesarnainiaunfize
1 ; s 1 ¥ -9 o :
FLUUUTLRIMAIUNRIN WBNIINTH mmwa?wmm%ami:mm%qu
aandwinansx dandan
N5
Waldduntlin Ravlsuazgaan axfiaints 8u 99 Uaafeue
3 P=§ ] ci 4' ¥ < g 8’
FOUINAY NTZIUNTEINY HIUAINT ARUIE DTN WIRTUATHIRNY (MA

widesanun Uantiaanie dwasdintin ndsiilaimnie

1.4 ngu(WSnsaEd (Pyrethroids)
nenwdvsasdiiuasdunssiiimmnsneinasdidaunasiiadie
9MNB958A (Botanical insecticides)  Wlunnsindnunaadngiy uasdeld
Tunnstdaunaanietution saiaindaiiundnaasdndideegnioaus
ﬂ@qﬂ’uminz«juﬁﬁuwuﬁwmﬂﬁuafumsﬁqmsf%ﬁﬁﬂuummuﬁquﬁﬂu
wnsnsindaunse 3 nguinediu Tasunsadegminuwaniusasnalu
Waga wiparsuae WeananniuRuiifidoruuardndfe usiify
quatunissiusaslinntu Taswntidndaunsdugurasaulsd via
uepseviniiven ieqaldunamdimnasindurednuvicaiuusag
wiaduansszmelage faurasmnstunguitAe Ssnniuns
ansiinAn
asfindnunanguiwinsand dnalnnissengnidudaaiunan

aasniluaasiuwsignatiaundd
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BIMNI9

Vi DiRAUlE andeu unzasadivis ileemns gewunisilannisdn
UanAsuy e

n@fﬂmﬂﬁﬂﬁuLﬁﬂuwﬁwmmﬂﬂﬁﬁ’lé’ﬂﬁmgﬁﬁmﬁuaa%ﬂﬂuw'ﬂmwm
RREZAISUINA

nalnuanrasnisifinnianiufsuuuidsunduresasaasni lunamnauay
ASULHATTY Aasnnisfisnseesnlunamauazarfusnsigndsudoenlss
azgfslpdweamasmiiududiuuen Weeulsdesfalafuiemmasalismnsn
viagarsasiafialaduld inliidanisdsanssnsazisialainludiumissiisg ae

419018 FufaneiiuRu@suwan

2. #15AN9NIANY (Herbicides)

ANININATERY NHefia miﬁﬁNmi'm%v‘iflﬁumiﬂﬂﬁﬁﬁﬁmmquLm Huavinang
wiasunmunaindgiiulnensie msfireTiuedefinonudiufugann wasidunsne
Revaiafly uazRalaiugn 1¥u FaRa3nuedn (Sufuric acd), TeenaAseisa (Sodium
chlorate), B wEfinlnsaan(e (Arsenic trioxide), 1wfeNeEud (Sodium arsenite),
vsiutTmiden (Petroleum oi) fiugin Aulnevinluzasansindaiaiy Galdsuennnis
fudauazionisszaednsBomievin WA duin uazRomldniaundeannnisi@su
yeRamladelFsuainaranmnenismets fannsuiieraifinenanstindndafnes
vaaRnenasdlaznauinily arsidndeiy widesaantinaeiia unilbifedadis
s funnuvisenannvalsemaneds wisnasen (Paraquat)  wazlnalwize
(Glyphosate) Bswngrmranfiannaiinfugeun

WI51"28N (Paraquat)

wisnnaen v niuflanlou iuanafidndsdensindufiuaciinisanntum
\nEAsNs sunsefiAnannnisi¥aauliives Tuussmatnefinnaitsntietnensasenns
Tszziaan 15 Sinnunn dnezdnsmmineludounanarudntiulseunndesas 17-20

a aa

3 s o ' A< 0o Do v
FevnIutsevinudinWiies 10-15 fadansaasaunanilfivinidedanlH

@& a
AN UNY
wiasrraeviiinansifanudiningennn dafindnluazvinlisaitunn desan
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waraAa iiney ulidinazgneadauiingsrenielitioatssanienss 10 989015
Sutseymudinlwingu f91eemwudn seduwstaran lunananitewd 0.2 Tulpsnsy

13 P=3

a @ © (Y] o Y a o o/ o 1 4: {
fafaRAns I ALl Hanadananiu Uee du wazln Tnamnwizagedeiivan

fnldsunsrmaenidingsnaniatuszaziaamumesia sifinanisuanises (o 1dan

U

i lna @eymdniay i anssanmnisinuesandenss

arwdiifassudeatuieulnilafuennsisa
oulmilafuemnaisa

nlmfladwemanss duenlnfddgundmsuntsfenssuadssamiu
srennarasaged Sutiitunisinaeaisaziefalniu (Acetylchioline) Bamnadatiiiin
FaNaNIUNNFAINTEUALSEEM (Nerve impulse) #83 Preganglionic automatic fiber,
Postganglionic parasympathetic fiber was Postganglionic sympathetic fiber u9ziia ﬁ'\a
s mmaTiaraensTuaUsTamEuUSwaTe duen desmnans nsvwaze s
aHAN nsziwnetlaanae Brachial gland, Sweat gland ﬁquﬁy’mf:“ﬂfazuanﬁméﬂﬁuq T
419018 wana iy ssezmialadu seimdiidusanarelunissenssualssam

#1 Neuromuscular junction WA Neuronal synapse #14 2899EUULSERIMNAIUNAN (CNS)

)
] ° °

LWﬂmmsmuqumimmwmnﬁwLi’imiw] gelunnzunfifinansesiafialafin
yamtihfidenssualsramasatiu o Uanpuszam launld (Synapse) fiazgniinane
yufigameulmilafuemnaisa dal fasrennelfsuasiaiiidadagiengueaiun
Tunase uaznguAuILA fqvalunsdudinisinmasaenlzilrduemasisa
sz tienlrdhisansavinaessaziafaladull vinldiinnisazauuasansaiohia
Tadwfindu doalissuussamgnnasfudsdudorinBiliasnsoaugunisitm
vaendnuida s 14, 8]

Arszsuenlailafuamasis

- willlndueamasaluwaney As Arszavieulzdlnfuiesnaisalnd
a1nN91 4,900 giinsiadns uazliund fiaandt 4,900 ginsedas (8]
-~ wonlailadueamaisaUnfunends fe Arssduenlnilnduieanaise

Undiunndn 4,300 giindiadns uazhiun® andt 4,300 ylnsiadns (8]
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AsaLIRalANY (Acetylcholine; ACh) [22]

aspzrfalafnugnadrtuwaduszamaziaialaie (Acetyl-Cod)  uazlndu
(Choline) Tnerandaiaulailnfuazisfansmawelss (Choline acetyltransferase) 1iaa&na
winzgnifivhumadtudnunizreslounlalsn (Synapstosome) ilaeadUszamign
nszfwintiifinnazinanlsiedi (Depolarization) asaziwiialaduszgnidasnanain
iraddiaeABialelnlada (Exocytosis) iflmimaduszamiugnnazdiuvinliianninsiTnan-
Tardu ssezefialafiuezgnuasysansinizadinsaeitenlalslnga Tanandungy
TusfufiBendn “SNARSE” (Soluble N-ethylmaleimide-sensitive fusion factor attachment
protein receptors) Was Synaptotagmin Lﬁagﬂudﬂﬂﬂﬂﬂf«rmUmﬂﬂizmw@mamﬁmuw
asezigialadwinendudygyinssamlnenisuiudafudyyrulssami
FUNTADRTBLTRALIARY (Acetylcholine Receptor; AChR) 289 Bad it mang naaeniii
aseziialafnssgninaeiufidasionlmiaseia lnfuemeaisadAiafdindumnn

ARMAD tioundn 1 e 1,000 Aundivingiu

FrsuRy ez eAinlafn (Acetylcholine Receptor; AChR) [22]

Fsudtyaruezisiialafuuen i 2 efiaainlasesdne wasnisvinendned
Fudyousazeiinezd “a19vin13 (Agonist)” waz “&19dnu (Antagonist)” fisinariu
A19VINNT Hadi msTm Aflesuiudsudyyrensiialadu uianelidaunaay
wilaufunaiifinenansazeialadn uazasdinu maned arslag Adeduiuiaiy
Fynruangdslafuudo Winanssintunafifinanansazngialafiu a19vinisuas

asnFasansn hiuedsdelunsAnuniausnsfinuasinsudcyyou(#

frsudeyanRlaRTin (Nicotinic Receptor; nAChR) [22]

fvsudnysyruiilaffin fanwmnidudesdyyrinaszq (lon chanal) 4
Usznaudaeniaesies (Subunit) sauaanIag 2 g dolumicptiosaiauoavinil 8
udiniiasaziafaladuvinuffgenat (ACh binding site) adalifinnevinufAsendu
asevinialadu Asudyyinillaffine:dnsg Bann1az “Resting” Uszqlefianis
Hnlild wildefdessfalafunndusudiundefisnnny Binding  site)  azvinTh

Fasdtysyrondaeen nssusladenansadinindisadll Fufnnszucunisiinanls-
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il msapusuasiasudyyniladin dnwaedsaduuuy Exctation uazifindmy
pg9TIM50

sasudyyrailadin wulilungmdeany vszamsnluifnenunuszam
(Presynaptic ganglion) uazUszEmaunaw lnstueduardsudyyndlaffineineg 4
zfimisgganunamisafisinadiu miredasfidnaiuinBitasifanmnifiduasinsg
VaBAIIF AT NI agsfimudaiudygyromnsin dasudyginiladin

fAnnauiifisaniude gnnsziuldansiilatu

AU Y IMNNATSEN (Muscarinic receptor; mAChR) [22]

snudyroaiaaain hilddesdygasqudansisudygyindladan us
Bendasudtyyneiaaiaiin 91 “Metabotropic” ifisannsiwinelnenisdssiedtyayos
Tuimad (Second messengers) TneandiaTusfin G (G proteins) wimsinag fiasudtygy e
Saaaaniusenaudan 7 misstes awnsousntesesnuiy 5 ¥ia As M-Ms T8

[P-%4 o

M-Ms nsfinfififinefnuisnuda daueila M-Ms Saliftiiayannni

NAIINNISAIIDIRITEITRAlARNING19nE [22]

nsfignseasnlumaamauazamfumesusansvina e lsieseialafiu
DAWBLSE SimihivinasassRaladu fwavinlinasezirialatudiagaaieds
AIUANNT PBITNNNY Fnidannnazlagsanidn nmaz “Cholinergic crisis” wnfia15o4
ANGasUATY Ty (Acetylcholine receptor)  azvintHilinfanalnzasnisiineaniauas
BNN1TUAAITINEIN1TT B I TY narentandsunanilidsusnaanmudaty

Aeyyrealsidiu 3 nguannis As

1. NGNBINTFUBI Muscarinic cholinergic
61".1%’uzi’iyiy'ltuu"ﬂm%ﬁn%oaf'lmnﬁﬂizmwé’ﬂuﬁﬁwqﬂ%quLmﬁﬂ uazAnNe
@adunraduwisdnianeialaduindygiousram) dafinsfansziafia
TaAuennisnsruisudyyinianaintuusinoumant szdeliifanguainis
fvinigraedanid “Honuas” gy widapenwnn (Sweating) 1M1 Tma (Lacrimation)

g . ' (¥ QII o
dranetna (Salivation)  AvAanaslumnadunnalanan Bronchorrhea)  nasaaufiu
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(Bronchospasm) ARW{AB1EEU (Mausea and Vomiting) #iaatRe (Diarrhea) tlaanazs7e

(Urination) gNMANAN (Miosia) uazialawdiud (Bradycardia)

2. NaNAIN13 Nicotinic cholinergic

frdudygrniladfndunindaidearsuasnyssamealui@zunuasin
nansgduiidasudygradlnatni Bidaniswasaseasadndmiioaneausienie
uwiiilassnnnranadrasaadmaniilagdamsdmas s amasnndoeiu
(Synchronous)  Jveadindadiudungrsianada (Musce fasciculation) 8199=HNS
indaumaresundsaliludmazuacianefibiuiuen fndnfladegnnazdusaly
spvintifinnsdesndsdauanaeidusauusshuiign

daunmsnszuiivussamdswainiinDiginsitwasdudouazarumdadin
qﬁvu gansmathiueinisiisuwazuarlisnansaanulituszezusn ndsend
sfnacgnuailaenafifinendasudyarndladindinBianuslatiauazinasanas

2INTAMMINTTHUUNUTZEMBUNARNTIB19 [HFuLsuER

3. NNBIMIINNTEUULITEFMEMNEN
Tuanasildasudygositaadinuadladin uanifiasenaanguesdnily
wWasAuazAsuNaazate [HATHlDTN asnsariwda U uanesifduazsanida
Tngannzansnguessnilumaan Fenalifinainsmnstuudssamaunanlinm
pnanessuLlsramaaunans Tud danitsus Suss nssdunszany Tusnefiqpuusesy

Y F LA ANAAR (5

suulseamiiiiiiaoding
FBusanasiiind (Cerebral cortex) [23]

#Fusaradiing Ao Mﬁ’lﬁﬁvqumi:wﬂi:mw (Higher function) % N15WA
ANALATNTIFENE weRinsanuaratanel nen1anliaf AIMALAN uAzAINAR
wanfiiinennisinsuesanamaedion fedinsfinisfinsiaysrameuiuuiion
Fi199 fnafussuasiuudiomiug Biufanefifindasimiinfinsuguussauey
sausniayauarimanzdioys idasanfudnnisuiayaanndausingg 1assrenie

H 1 A’V o\
(Sensory area) WATUZIUARIBBNNINDUAUEY (Motor area) uazHananiseiuiim
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Py ﬁ P v o v 3 o ©g
141 uquilﬂﬂ’l\m‘izﬂ'luﬁ’lu ‘i"J‘IJ’i'Jml'ﬂNoﬂLL@:"JLﬂ‘iﬂz‘mlmdﬂ (Association areq) %\37"]?“
v

kA
o/

\iantiAdugesineg 2aessuulsTam

F5uaau (Cerebellum) [24)

FIURAN  NIDIFUNIN ANDINDY Lﬁuﬂf‘i’m:ﬁqﬁ’ty‘fum’imuqumﬁmﬁﬂu‘fm
Tazanizasugunisvineuesandudafisaslinonsamda wu nsie Auvida
ety wiiusnisyen drnedeasiahismnsavineumantdld unumdrdyues
Fwadnszaruaunisiadaninorasndidalivinemsiudey Smooth)  uas
Useaaunii (Co-ordination) szwdwﬂﬁﬂmﬁﬂnﬁwﬁw Lmzi:wd']\anﬁﬁmﬁﬂLwi@:nq'u
fng

Fuadnlisunszualsramumanaanaindasuarudintundwile 4o b
Ravila 911 9 waz Vestibular apparatus LLﬁTﬁTﬁﬁﬂwﬁﬂﬁuﬂaﬂmﬁﬁn WBNINTTRUNAN

o o Y

fedudayaurandiuianssiinduasgudnaislssamusinadaneg E5wadnanin

=)

timyafilFsumartiniduuamielunisindowin valusnstalauasuendmnednte

Wiinfiva (zasdmiuady [24]

1. iinsdnduenssdfideindmiidanas (nitiation of movement)

2. \fiugusuniavineueesndniiiefignasnisnnu Cerebral  cortex Tidinly
BENNNZENS AL F15e uasasaTmINg

Reflarifinnsusrameuaesnisvinemsandnuiie uasfinsnauaussda
Aavinsneaandnaiiaiisinnsuszanuiu (Co-ordination) Tfdlefinsdevnefiaziin
Inco-ordination  zBendnsilasineg u Favu AedaemnitnasauanaRminfmani
ﬁmﬁuﬂﬁfmLi"fﬂﬁﬁwﬁflﬁﬂs:ﬂﬂuﬁ’wmamhe \Zu i1dBIN19%i1 Voluntary  action
avaznaudnandnsilafivinensinasinnisnada (Agonist) wazndnuiailnsedinn

fiqfinsaanada (Antagonist)

WANT5Y119142B9 Cerebellum [24]
° H ° ¥ A’
1. Co-ordination of voluntary muscles VIMHNTIAMLANNTTVINIUIBINAHITD

WaliuszameminagranasnfusuBeubinazan
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2. Maintenance of balance gaaliin1amsvsarassireniaundiienoedu iy uay
% Tnaldaruganideatunamsesnaneuasmamsedtiy

Cerebellum v‘imﬁﬁﬁuquﬂﬂnmmmﬁ (Correlayion center) fidndty uaznsf
@zﬁmﬁﬁﬁ‘fﬁ@:ﬁﬂﬁﬁ%’uﬁmgamnwaaumi Hoyafi[#5uazanann Spinal cord Tgmag
Spinocerebellar system 35U Information KYUNMAY Spinal nerve g Spinal cord nuA

R P W . . v .
WWBYI9EAN Information VILNEIYBNNL Proprioceptive way Touch 121g Cerebellum

AIMRARUNRT Cerebellum [24]

fin Cerebellum  w1ndinyandaliisudiayalinsution Cerebellum  Aazlaigdn
nénsilalafinnswadia(Contraction) wiafinnadeda (Tone) agatinels ilaiduduiug
Tiaunsalunan information  Ausgreduiiaszdanasaluligndiaels dadu
nanReumfiashisnduinfines uasmniineaaunwsasd Cerebellar cortex Tusaw
faznandnyaiiindanin Tianunsalidayamaniuld nsdssmsenlufaslianysol
\in@N13 Inco-ordination  [ituieariu ndayafidnnnnsudiaugndies usidum

o & [l

figepan (Efferent fiber) #an19temng Aufim Inco-ordination (HIEUTI F9TIN HNADU

¥ .
IulFniianiu

agnelnatrmilaidenie niaRenialUnatadaenan aauRaUnAffAa
LAZBI99LVIAFBUATNRAUNR AR FVataat19diaail 891015 Inco-ordination
azdsngiliaisnfinisiafianing (Movement) uazRiniimuny (Haeenn1svinenees

v J [] s
ANl Bilsauniug

Basal ganglia [24]

Basal ganglia Tneniag Tuazmnetivlassatng 5 siiadnudu Angluasusiazing
T#ufl Caudate nucleus, Putamen, Globus pallidus, Substantia nigra W& Subthalamic
nucleus @9N19Y1197eB9 Basal ganglia SafiAnnudNRNE UL WU IMIBmNaTadaY

Tsun Ventral anterior (VA), Ventral lateral (VL) waz Centromedial nucleus (CM)

wiin#iwa9 Basal ganglia [24]
1. TR atUAIsuARLAZ U SHASHANSIARD NI
wiinfda s Agndiaefun19719 LR UIR YA IF L AALUULNRTBINITIARD NN

Tne Basal ganglia  AXANNTLUAUSEAMAMEIRINAUDI Motor  cortex  wRzLFLIUA
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ARnEfuaniuasallanu Corticospinal partway (U9 Motor neuron T{adunas
#aviu e Basal ganglio a%'mmuuwuwmmsmﬁmeu,z”:w:ﬁqamuqumsm'ﬁaufm
Tnsawznisiadanlinfidudou wu nsdoumidauauiifinisviiany Basal ganglia
snidawdomlRaliidudamdeniubineden fofl arand1aT#91 Basal  ganglia
HAuadasiuemiifisenisaandudeaunianu: WHABIYIN9IUI9NTY Corticospinal

partway Wag Motor cortex

2. nﬁﬂﬁsﬁmﬁum‘smuﬁgumﬂumﬂﬁﬂwmmsmﬁaufm

Basal ganglia azvinsusaniudiusanasiing Inaiawizusian Posterior parietal
cortex Tum‘imuqumwmﬂﬁﬂwmmsmﬁﬂﬂm WAZAILANAIINIZIDEY
nisindantnadiag Faatngigy szgraatuann1sBaumisdalfidaingnieidn
audiaenisuasideulidminidals 1 Basal  ganglia fAvanunwsasayinly

ANMNEINITRWANTRs R U

3. niinfiigaiunszuannisiiestiaudnacununginssuuazensusi

wifiREe NG Cognitive process 1iunszuaunisfitinnAnuasanns 29045y
ayantansruulszamiuassdn sanstieyaeasnnudfiazanliuauns @edn
WHiALAR91NN13I9MEEY Caudate nucleus Bawudniinnsfimsiafiu Orbitofrontal Uz

Dorsolateral prefrontal area 784 Neocortex WaztNAmsiafiu Association areas ¥BIBIUSA

s & gw
ADIVINTAIE

STUVNTSNSIAR (Vestibular system) [24]

STUUNT9N596Q (Equilibrium %38 Righting) wm'i'wmﬂgﬂmuqu‘[ﬂa 3 Tvuu #a
S¥UUAA (Vision) iz‘uums%’umwﬁﬁnmnnﬁﬁmﬁmmzﬁﬂ (Proprioception) WAYIEUU
Vestibula 849211 Vestibula  vinnsinfiuszamenunisiafieubasasitsuzuazan Taed

ANSRARETLUFRIAAN AMUANDY ualafmas
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wwunesauiiieadas
1. wuunaseuan AN laediu atumEtne
Lﬁuu.u1.|wmmuﬁwmﬁ’ummm%@qamqﬂsumsu.wwéi NITNINAIBIT UG
wan19InduRTULILMAREY Mini-Mental  Status Examination 289 W& Iaviuasan.s
Tﬂﬂmuﬁuuazmwv]mmmﬁuaﬁ'ummé’mqunﬂﬁﬂ TR T PU R Rt T Y
vaeiranlng Lmuwﬂmuf:l.ﬁmmuﬁmnimmsmwmmquunw%m‘fum'iv?mu

¥

wmaummmﬂumﬂmmwm‘f@ (Cognitive - impairment) ‘fumumae} D fun1ssus
MR ﬂﬂ’m‘w (Orientation to  time and place) AMuAINE (Registration and  memory)
Fupanasslauaznismuans (Attention and caleulation) finuaanmdntanentwuay
NISUAMIDBNNNATET Fanflen1s91nmlnssadefianmn (Visual  constructiondl)
UsznaudqgdAinin 11 4a mimJaNamLmummwmsmﬁ‘imumiﬁﬂmwmwmmﬂ
Tuna i lilF Feumileda (B mlaianndaulnls) Nmmﬁwnmvﬁﬂ"uuuswmmm
14 AZUMW 9NATUNWAN 23 Azuuu nadidinasdnuntussAuYsson@nen & LRt
funAesflazuunsansnnds 17 asuum IINATUNWAN 30 AzuuL  wasnsdliifisesy
nmsfnyrgendnlazandnen fgeongiiunfefiazuunsansinndt 22 azuuu 99n

AZUHILAN 30 AZUIM [18]

2. Sharpened Romberg test

nasvinlagliuasdubuindivviafutuiunse endensnen AIFINITONTIFI
Tindali ndsaniuaesinang Tunguitasfiingnsan iy Acute vestibular lesion
61’0%1:‘590LLazﬁuTﬂﬁNﬁﬁﬂﬂﬂﬁtﬁﬂﬁﬂwﬂﬂm usiturnizAnen asanfinsusadin
N1ga8 FanuaruAndnftisend drflainisiduenis s fuavdatann
uansfiaweBannd Cerebellar Tu Chronic vestibular lesion 18] Compensation W&MA I8
fazliiv3adn Tusnefidiu Functional or psychogenic cause @719l ITIBIRRATE

wiidnwudn SnrseudesiUuantivasnninndigngea [10]

3. nsInusstiuiie
A8 nramasauANwiusrasnduiieusuuazile wsetufladida Bvinlsinsau

¥ =Y $ v A‘Il { </
m'mLLﬁamwmﬂmmﬁ@mwmmuumﬁa%«ﬁuﬂmuLuﬂﬁmm‘fﬁmum:ﬂﬂﬂLm
\Huilezan [15-16)
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4. Finger to Nose test

tuneediinazvaseulneBiaulindunudatidaduunziayn TneMigasas
gulrannan LLﬁf:Tﬁﬂu\fﬁﬁﬂﬁﬁmLmz*‘/’;Umﬂi‘fwmQmsmuax‘fﬂumﬁﬂmmadnwm
aullipaudandusnunsiiuaetinnsnsmednads LLﬁU@ﬂﬂﬁ')ﬁzmiQ@@:Lﬂﬁ'ﬂuﬁTﬂL%:ﬂﬂ‘]

AulEffiauRnUNRA Cerebellum azunzligndiesazilzasty (11, 23]

5. Hand held dynamometer

Lﬁum%aﬁﬂﬁﬁ'ﬂﬂmuuﬁaLLiwmnﬁfmLﬂaﬁiggnwmmuﬁm@ﬂﬂLtsaﬁmﬁ’u
fnasauriAiasians dulvgjartinessuusmadagegauuudneli (isometric
contraction) fiugunsaffisnanligasnnin ansnsasilunaasunansa il uazna
mswﬂﬂﬂuﬁﬂ'qm'mL%'ﬂa'i’uqqLﬁaﬁwmﬂﬂufﬁ's“ums‘v‘JﬂNumuﬁ%mﬂ@ummgnuwﬁq
[13-14]

smdseiiiaadias

gANYO HIgN (2549) THvian1sAnENIED N1TgUARILEITBNTIIEIUNL T T
arsiadidndndagiy Samdadunyd wudn dgmiguamdiiinennistiansiaiididn
Fagfaiwudaning Wud sniamnsssuutszam Saues 89.0 s89aNda szuy
néiile Zeuar 62.9 sTuLRIMTIUATAN Seuay 56.5 ssuumisle asas 37.1 szuu
NARE ™S Seeas 26.6 ssuuinadeuladin Seuar 25.3 warssuunnaAuiiaan:
Saaay 11.4 [25]

Rans /3 (2555) Tivinnsfnunidas nsduiamsiafifndndngfizensauany
Wulurn wudn Uszauntsaitunisifivlusuazssiuienledlnfuaainnisad
pNEUETL Aasiuanudaiutasar 95 1asmmaiutumifiussaunisaitunig
Wiuluen 1210 ¥ fAszduienlailafuemnasabiund Anduiesas 37.84 dauanIm
wulumdduszaunisaitunisfulumannndr 10 9 fszduenlzdlafueasnaiss
Tiund Asiiudesas 59.18 (8]

ANWT fuU8 (2543) TWiAnuailadefdauduiustussiuanudssen s
dam annstianseiiiidndagrasaneasnsluimimings wudn ineasnsdaulng
Wansiafiusunnmnnsatl Sesay 67.5 uasiledefifinoudwndiussiunadesen

nalien annsliansiefifidndngReessinenans sdniiiedrAgynieadin ud
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iladramgiinsannisiiasiniirndndngile [26)

#A91050] madnes wazglsa99me Bundune (2552) Tddnuraniunisainns
araaflidadngiy Aang weiinasu uazkanszmuannistiansiafidindndngiy
sinuatluau dunssvguiies Smdameziny laenistiuuudunuoiuaznisnsasdn
Uinauenlniladuamnaise fegansassausgtediny uggumiztgnuenung wudn
naudnatneiasar 31.2 uaz 22 ineflensinundvdeiutheifiamaiasannst
ansiafiindadagiy annisiiwutsznaudion Au aRuld Sedeu uruan aawsti
winniiren uazledn nanismsaaion wudn Sawas 244 Sezduenledlagu
\anBITREg INTTAUUNR Jouas 37.1 aglunowiuasads Jeuas 27.3 aglussiuides
uwazdpuar 11.2 aglusziulivannasie (27)

a3 WwednIT uarAMz (2553) [AfnenaudRlissndteang Viauaf uay
woiinssnmsansafiindadngiy Tnadnsziuenlndlrduesmasabudaanunsns
gunafrsnfl Smingiung wansasaessiuieuladlrdueanassagiussiulsensy
Zpuaz 78.48 uazagusrAubivasnsit Sauaz 21.52 9INMMARBUAINANANE Wudn

o/  of

AHS ﬁﬁuﬂﬁﬁquﬁﬂsiunﬂi%mimﬁﬁwmmsﬁﬁﬁﬁmwﬁ’uﬁ’uﬁﬁ’u WEWY

¥

o o e [

ANNRNTUSs TG Anssunslianaesiindadngfenussiuiewlnilafueaneiss
aeNHisdAYnadaA (28]

Wi uaWAng uazAmz (2540) vinmsAnemgiinssumstimstasiuiiga
Fagfrracinunsnsiiugnuacly finmguan dhuanewiy sunaufles Smdazeuuniu
snnsAnEmudsssznaueieiineasnstiaisied As 6-15 11 Taelidoudisle
Bagn FedalisundissussWannnduieny amanimesslsauazunas finns
NENF1SARnaeEiindindaai (29)

AAThul ananns§ (2549) TaAnwnnnsdatlgymansiadiindadngAaluiansey
M9NEAT WU somniseluazinmnistiasieiiindadmgirasnensns s
sinfien Aedunagies Smdming Ussnvasansniifinunsnstiuniign As arsadl
idndrRevdaaisimdl ndunwisanien Yanimndt 5,600 sell dAmiuaniunisod
sassziuenlmilndueanaiss duswennmuieusanfinguansniluwesnaua:
nguAdULNAlABAINERINS FoBaz 45 fansanfnaTuszaufidaonudes adans

ifumsnziineagniniadnlnadanesnunasiawitfiilgn 130]
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gvoni90f Tamn (2555) AnwnistiansiafiindndngRrzeansmsns tside
WA dnuavjeils Sunoudvin Smingaung wudn szaznaiunsliasiaflindndagie
10nEAInIngudaagwdungiinniuaaiinndr 10 9 Aefiudeuas 43.6
7898917 (Hud ﬂsjuﬁ?%m'smﬁﬁ'ﬁmﬁmgﬁmmdw 5-6 1 Amilwiowar 27.3 uay
fingfigaliun nquiiliasnfiddndagfesning 12 0 Anduleeas 1.8 (4

F¥918 yoying wazAniz (2555) Anunlladaifinouduiusiussiuienlel
Indweaimsisalunszumdenuaainunins snaus Famdanzion wudn szeziaan
smanastunistiasiniirdadngfauacng@nssunistiasiafiindadngfied
aaduiuiussaueaulsilatuemaesa lagwudn inumsnstimnsiaiiindndngfia
N NG 10 § fawidesiteziinlsnsnnaainfiindndngioidu 2.12 wih apangudi
Hipandn 10 (5]

AMNNMINUNIMITTINIINTIRINNER BifnsAde R Seu s e suannig

as <4

sruuyszamiifiarwdniugiusseznanasnsliasadindadagfly sk RRTERH
mquﬂu‘f@ﬁv‘hmsﬁnmﬁaszmmm‘fumiﬁuﬁamimﬁﬁﬂé’ﬂﬁ’mgﬁﬁﬁﬁnaﬁﬂsxuu
Uszam oriaanasiliandnuuomlunisquanasiasiu idaanainudesia
a1n1suanImNssuIlszam waziaduinyafugrulunissassaliiinunsnsd
anaseninuazimuddgseniafineinisfnunAnnessuulssamannnis i

asiaiiindndngizsialutuawian
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unit 3

%’aqqﬂﬂsa&mﬁ%’msﬁﬂm

nsfineAdeasdifiuntsdinuniBednma (Survey research) usziin9guRangng
WULLRNIEL91E49 (Purposive  sampling) w“'v'ﬂm‘%ﬂuLﬁﬂum'mgnﬁmmiufjwmmﬁ
LG CRIT ANAINITE NS NEAN AN ATz Euily Arnuieusenes
ndnuilamdenidn ussufle uasanwansadoedn Tagtuumilsznannfeiaquaz

guUnsolilEtuntsfine uaziuneunisinun eiisreaBandsdl

auazgUnsal
1. 1A3BITARITNGY (Digital blood pressure monitor) 1 1A

é%ia OMRON {1 HEM-7203
2. WIANI9ULIAT (Stop watch) 1 Eou

3. 1ASBNIALSIAY USSNALLLAMIREN 1 1A%99
(Analog hydraulic push-pull dynamometer) ‘:ju 12-0393
4. \p3a9Inusetiufle (Grip strength dynamometer) 1 @39

i:u Grip strength dynamometer, T.K.K 5001 GRIP-A, Japan

5. \ssiaiminuazindiug 1 \Adns
6. i@ 1 ¢
7. wunasBUAN AN afuntEn My (MMSE-Thai 2002) 150 %
8. wulszfiuandsslunnsinemsununsnsannnsdnda 150 4
asainndndng Ry
TumountsAnun

1. UszansuasnguaIBsng

anmAlun15¥139y As vmaiudatiiududiuum wy 9 druadiaaufia
° o o ¥ v ! - 3 J 3 { s )
ginagnisen Smdanzien §dndamnsideasoll dungunuasnsitanduaglu

Aot tinududiuumu vy 9 suaisgufin snagninend Smdanzien
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9/

2. {dingaun9iae
2.1 inosinsAnin (Inclusion criteria) w2 nga Toiun
inwmsnsiitiasiafiindndngRivacrsediatiasndi 10 1
- #a1gsendng 30-70 I

O o o oy

- fiwnemsnsitasiniidadagRvatwsaiastiasnd 10 9

- \dufAlesindindndngfelael#isdawn nanas vie wituans

Y T [V o Tv | T 0 o as I ¢
- AhadasleE19nn1539enaa anndaniia un19vinddenssiinaan
FLUIIRINISI9E

\nEAsnsfFansiaiiindadagAivatirasieiflasmmund 10 O

fa1g9endne 30-70 1

- funumsnsiiliasafiindndnsfiratnsiaidaninundi 10 1

- fiugitimanfiindndnsfelne 1493 dnnn nasans wda winuans

- fiastnstadindannisidendainnudaniialunmainasunsstinann
LHTIAINNGINE

2.2 \nuFin19AnaaN (Exclusion criteria)

- il ImE e Rifgrnideadussunlassineuazndnsile v
Tsathaeudie, anisuandia wie Uaamad

- inlsadailgmmnsszunlstamvialsniass iy Tsansaniden
aND9, Wisiud, Sufe, JafRasinanlsds, duusaiiflunsiie
uazlsAwmau

- gRdgwmnedmaian wiafiacufaunfintediunisuaadiu

AINIINT VIBHBITUNIWE DY

[l
YVl

- fiifwgAnssnsuaiasinueanesadriounmasaunistu 24 Falue

e

NIDANIIENFILANGA
- {iilfuriifgnirednUszam Fesanisainaendszamuarandim
Fua3n agnetinn 1 UMY NENINNT93498 Wil antidepressant

21N UAAITAIHIBIATHE U8 VII9ENS 19N eS8 A laTin

1
eXe

s J o ) ;2
HUNRUNIAIEDSY 15w J{d

=

Afiilymnisfeansfiduguassadantside

|
ee
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3. NTAMIUNINGNAIDELIN
Amuadmaugilindanniaide TngAmnmwangudaattsfiannis
AA91e9 Power analysis Faelusunsy G*Power 3.1.7 Tmel¥adia Independent
sample t-test LﬁﬂLﬂ‘%ﬂuLﬁﬂummsuﬂmmﬁ:‘uuUszmw"fumﬂmﬂs FENIN
nquittiansiafiindndngfvetnsraidasioania 10 I funquitiansiafidnda

o/

Fmgyat WeBilamIng 10 U dvundtszAuTeddAty (Alpha) = 0.05,

Ql

1 o

ANBIHIANITNAFBL (Power) = 0.8, ANIWIABNENGR (Effect size) = 0.5 uas
finaeseuuuumadies Hananguiantnanguas 51 au saavieau 102 au
4. Fupaunisaiuem
4.1 MEAZENNITNDUNITANEI
- mpnunidatiatuiafuszifiu (Intra-rater reliability) apef¥inAdemilany
RenfhnamaaaudaeAinnsmasausn (Test-retest method) AM5UNTS
nasausalUiAs
4.1.1 nmanadasu Finger-to-Nose test (FNT)
4.1.2 N1sAdBY Sharpened Romberg test (SRT)
413 nMavaasuANLisussnffiomdamndn Toald Analog
hydraulic push-pull dynamometer
4.1.4 aavaseuwsiule Tnel¥ Grip strength dynamometer
415 MavarsusnwaNedeiu atune e (MMSE-Thai 2002)
- Tagvinnsmasauluffnnienmtiade $ui 4 Anzamazanans
HPANENAENZLLT S149% 10 AW URVIANISVIARELTEN BN 1 Fuanv
- AnfunnsresuseIssussannisddelunyed ananznITunis
938559uN5398 D inendansien
- UszauausanielUdalssneunsdussuganiwdiua (Sw.a0.)

Hagufia sunenninens dmdanzen Tunnszeansanfiaiadiniy

v
o

Hoya uafusafieaiuinguszasdtunsidends
- anzfidevianistufindeyagiinsannisidulasliuvulssidu
ansdsstunsinrasneasnssnnsdniaasiaiiidndng iy
(MARNIN N) WeAnnTasfiindamudde anunainsdaduas

o’ 5 ‘ll g o’ s [} s 3 4 L b 4
InnUTiNMsAnaansTeEImIn Sadaugs uazamiuiinsAiidn (i
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- Andanfilindanntside Tnedgnisgudandrauuuianizianzas
e Rl EIanns39eMa 2 ngu (nguaz 51 Aw)

= s/ P~ | 1] 1 y

nguit 1 Ae inumsnsfitiansiafidndadnsfivadwsaiiaiosndn
od
nguit 2 #a inumsnsfitiasnfidndndmgfivatseiomunda
109

—

a

- afueAinmaiiiuntsfnenegvimauuigdinsanniside

k2 (]

- Fd9aun1siTuuansaBugantun1sdinsann1sise lae aeun

Y

Tudusen (nAnwon 2)

4.2 Mifiusiusadiaya
aBUEiuABUNNITIINISATEY FNT, nn9MARay SRT, A19MASaL
amsudussraandanidamBendn Tae Andog hydraulic push-pull
dynamometer, n1snaspuusstiuialaul¥ Grip strength dynamometer
WAZNTVARBY (MMSE — Thai 2002) #af

® 3En1snmaaL Finger-to-Nose test (FNT) [11]

1
o o/

- Wigudinsannsidulefumsuriinsaaziuusuinsnineanly

[
k4 k74 =1 [

Frunsinaunuiuiu s Wiaa3s Wnnedaundin Tudnuaizfendn

& @ v &

A9y Winna 2 $19979971uN UK

]
-}

- Witidinsannsidevarandinniuasiivaigaynaasnuasudafinuam

Y L4

] ]
L < ' ot

ar ‘\ a v o ¥ 1 o i K
nauluvinEadiwing 5 ass TagvinlRidafigauasusindriigawing

L]
ol

A FINAATHUNREN MDY SARBUNS DN LAY

|
ee

3

P . o o 5 o 2 a <t
- UWAinmaa g (3uan 5 A59) uaztufiniaan (Aund)
fifjdinsannsidevin (i
I g o ) o ! o
- vinmamasaugisuau 3 sau lnefldesintuusiazsau 10 At

R NINANT RN NN ARDUNINARAS
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(1) (19)

sUff 1 A3n1svaEay FNT naednwitin (1n,18) wasdinudng (12,19)
U
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® FEN15vAEaU Sharpened Romberg test (SRT) [12]

b = 1 v

- Wigidinsaunstdsudavindudunss Tneduudnnseisnmnls
wingegdnuniingla 2 insdszamiulifiviien fiinsasidanns

A199 (UGt

=X wow

- #398YI1N199U1A1 60 Fundl wazngAvinnIaRaLiuifagingan

U

NS ilangaaenaNUTieniainisuaguaiunissain

- (hfinnafiliennimasauwasRnIEndnIsviaaay 10 i

v W 1 o’

- YINIIVIARBUTIAHIRADNINIEY we NN ANATeRAUAN

U

' ot @ 1

9vinn1s9uaan 60 AU uazngavinntamaseuyiuiifagiditon

|
e3¢

o = W

197998 AnA1 §9vAana INutinennIein1siUAeusunul

|

9
YBINN

- uiinanfilianniaesauwazinszninenisnaaay 10 Fund

v v 1 af

at k% v W k2 [ 2 £=3 g g u‘:’
= ﬂﬂmm?mmmmgmuwm WLETIIHNITVIEN 1T IATHYRAD W

Y

v
o

19613 (VINANAT LAZRAUAN)

2e

- i lfsudana ningidnsannisisearnisonaedaliasy 60

";‘,

-

(21) (22)

gﬂﬁ 2 AFNNSVAAEU SRT VNATUMHA (20) WASATUEN (29)
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* FEnmmarauaauisseeasndniiamdand Taaly Analog
hydraulic push-pull dynamometer [13-14]

- Bifulinsauddeiouufdddninds Tdindoufhiednsede

Uszauiuliiniien daliiaazTnnee 90 aemn fnive 60 B9An

o/ b 4

TaelHiA30einam (Standard goniometer) myntiaas Tnnuaziiain

o

- Aswvinnnsiasteznunlatenndniinasauzesidinsannisise
ARERNBIRIIMNNSEAN Tibial tuberosity SadimuuNIBIAGNiHMEN

28921 (Superior aspect of the lateral malleolus) dAiNAEaY (cm)

v o o/ °

qzlfAansiaaaminun M uAuniefi Faneukusassuaa9LASa93 R

WSIPN WSINALLLAUIRDN

b 4 ]

- faunaaaauads iddindannisidaeanusaniananfiuseseiu

U

Anndusendeagegadiuau 3 a5 e iiiarmeBuiugunssl

v
nasay wanidunissugundiilaneunimasey

[ V] & A

- fiisannsiseeenussmbeaiadnfinfilaalieuddadonome
nagauAt9liuIm 2 3undl faduazaandideluusiaznds fe
“nil 789 /3 LAL”

- Tufinnan1maaay Qﬁﬁﬂﬁuﬁmmm‘%'mf'a’mmmﬁ 0 udwvinne
nespufuzdninaadunauitiwinimasautidmom 2 ey
Tnafidanintuusiazsay 30 Aundl

- 1°nﬁﬁﬁﬁqTﬁzgaqm@mmmmﬁﬁ’mmﬂunszqﬂ Tibial tuberosity 9
FULNIBIANGNAIUNBNYDIDT (Superior  aspect of the lateral

malleolus) d99iNAaaY (cm)

_ SuiinenfilEannnismuaniusseasnusiaziing
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31)

suft 3 Asnsveasuanuiuswendiomiuann Taald Anaog hydraulic push-

pull dynamometer NINATUIAEN (30) UWazF1Ring (39)

e Asnsvamauussiiuiia Taald Grip strength dynamometer [15-16]

L%’ﬁ'wnﬁ’f‘ﬁﬂﬂﬁwﬁﬁumq LUWITIENN9RIF ANFBID9

|
e3¢

ANeaNUsZENE A

s  as ol

- Wfidindannnsideduiiiduransiasinussiiuiie Ususeiuidu

v v
= =

Winamunziuile (Fe7 2 weefiadiliugnain) weedadneion
- {uinsaunnsideiiansaefloUassusuasnninedndnlaelide
ﬁwmﬂﬁﬁﬁqﬂs:mmwﬁqﬂqﬁﬂLLﬂmaﬂLL‘NﬁuﬂfaTﬁLLi\aﬁqmﬁwﬁ
5 AW (FIHUIHENARINILHUATADWI DYV ILZDDNLTY)
[ = | o4 0 Y o A A o o ®g
- #3dy WinAAvinlg (inn1avaaauussdudanisansdng) annuul
WATEMIWNVINNITNAFDY 1 W17
d =% = lﬂ' s} H o’
- yInnrsveFauLsIdudasaufiandan (Wilewaauiil) waziuinng

o 1 i =1 1 b b % 3, ol al v W 1 = el
- mmﬁﬁqﬂwmmLmﬂ:mdmmﬁmwmuﬂm’ﬂmaL’u’mum‘iwa
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(4n) (4%)
sU# 4 A3nmanaseuussiuila Tael¥ Grip strength dynamometer nedaumtia (4n)

URSAUTN (47)

F 4
® ENITNANDUNATWANDILLDIAN QUUﬂ’I‘H’IT‘lﬂEI

(MMSE-Thai 2002) [17-18]

ke ar

- HulingrunsiTeilinssinuiuiidesiagvinnisiaunans founis

Vs e =

m:aﬁumwﬂﬁmﬂLﬁmmaLmzi’mqﬂﬁxmﬁ"ﬂmmﬁﬂ‘mﬁu

L 1]

o el

- ﬁjqwﬁqﬂﬂ'ﬁﬂﬁmﬁumwﬁ'q%ﬂ?mmuﬂfizLs‘iu 11 daniauiviinAanau

'
=1

usineviatia (inassvadmaufignuazin
_ afungtussuntmassuanaisutitinlansedudeudunaaay
WALVINNITNARDUANHUUULUSELEY MMSE-Thai 2002 (NANKIN A)
Toun
i ﬂgljﬁTMu (Oriontation)
2. NSNAFBUAIINA (Registration)
3. NITNARBUANIS (Attention /calculation)
4. NNSNARBUAIHSAEA (Recall)
5. mﬁ%’ﬂ%aﬁ'wm (Naming)

6. N1TWAATN (Repetition)
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7. madinlauszTeadye (Verbal command)

8. nadintanedem (Written command)

9. N5\@len (Writing)

10.N9NBILAM (Visuo-construction)

1. iflevinnamessuiads §Adeinnnssanasuiiginsannsise
vil# shanfiguiumsnasumiisedaniazansaden (Cognitive
impaired)

- ihisyafi Fenniamassusndrsisiuassadunalaeinaiitaty

o/

wiazn sveaaUNIBsufisusIndnngn AenguiilEansiaiiindn

agfzadsnlawioandn 10 U funguittiansiafiindndinsiy

atigsiaHaswungn 10 I
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asiiaseitiaya
msAmssitiayadiaeitnemneatinfifsalud
1. afRBIAAI1A Intra—class correlation coefficients B Intra—rater reliability
(ICC model 3, 1) TagfvunAnszAUTFATY (Alpha) iaandn 0.05
2. afifBIngsoiun (Descriptive statistics) d@miuiayaiBenninmuazioyaida
Unod iilevnAAsuazinnisnszaneasinyany e wmiin dougs
srunsfnen aaudladin uazines 189V 2 ngu
3. AOABIIAGIYY Independent sample t-test Weawdsuisuniswasuula
1899 N IIMNTT UL sE A M INEATNT TendneTtezinaniidansiatidndn
fngandwsaidacionndt 10 1 wazszeznanfiliasaiidndadngily
agnssaiinamndn 10 ¥ Taerivuartssiuiadndty (Alpha) Tieendn 0.05

4. FHRBIIAIIZT Nonparametric Mann-Whitney U Test ii@il3auilaumnny
WANANIEINTTazIaNT lFansiafidndadngiredsdadiaisendt 10 9
wazszuznanfifansnfifndndngfratnsiaiiamiund 10 9 Tnafmundd

seAUNREIATY (Alpha) Haundn 0.05
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v ]

Ariindannisiserianun

y

AmdengdndonntsidelneMuuulss@inaadeedunisvines

TBUNHATNTIINNITAUREI SRR AR gAY

; ¥ narinnsAnaan

NUANISARLEN

y

nguinemInafiliaaniiindadngiy Aerduag il Tndsumm

1y 9 a1 9eufia B.0M81 9. W81 EMINe 30-70 T

A 4

whiidindannnsidelneiBnismmnzienzeseanidiu 2 nga

v A4

NgxTl 1 ngxNi 2
U 51 AU UM 51 AY
Finger-to-Nose Test <

\ 4

Sharpened Romberg Test

v

NISVAFBUANLIISIIaIn AN Ee agn

Tl Analog hydraulic push-pull dynamometer

A4

navaRauLsIusiiusie Tna s

Grip strength dynamometer

v

MMSE-Thai 2002

'

AR AUNA

SUN 5 ukunmN1TAnu
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un 4

NANISANYT

m'sﬁﬂmﬁlﬂumﬁﬁﬂwwawmi:ﬂxtqaﬂunﬂﬁ%mitﬂﬁﬁﬁf-‘:’mﬁmgﬁmiﬂmms

uansnIlszamtinuaans TasAnenlungunumans tnudushaum wy 9 dua

koA
o s Vv

viaufia d1negniuen dmdanzien Smamgilindannisidefedu 120 au Feknu

nousdmdin dmon 60 aw uniiu 2 ngy Wur ngud 1 A nguiliansndifngn
s ' 1 4 ¥ J ° 1 d' 1 A b A o o
nafiretivdinilacioendt 10 U 4191 29 au uazngui 2 Aa nguilldansiaiiign
ingRrntinesiaiinammngt 10 8 §mau 31 Ay
Ailingannnaide (N=120)
\4 A4
ineusiAmLEn (n=60) INUTIARaRN (n=60)
v y NIARLZINRS (1)
ngui 1< 108 ngNi 2> 10 wangast (1)
(n=29) (n=31) 21gpEndn 30 U (3)

2gu1NNd1 70 T (2)
Audaansrindndmgitlnadan (22)
Tsiwudinys (15)

Tsmuszendia

Tsawmnu (6)

Tsatnaped (1)
Tsagumaed (1)
Tsaviala (2)

Tsmnns$findu (1)

Tsanszgnimaaion (2)

A1N1SNAIR (1)

gﬂﬁ 6 unHIuaAT Ul INNTITE
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nannsATitiyaLauaANA AR
1. Apani@aieudagusfin (intra - rater reliabilty) 18939 8ABN1IAREY
BN TUAAINNTEUUUSZAM
2. inyavinluraeilindannisidents 2 ngu
3. ﬁhmﬁlﬂmswmﬂﬂumn'ﬁl,l,ﬂmmas:'uuﬂszmwﬂmﬂféuﬁqmiﬂqﬁq 2 NGH
- Finger to nose test (FNT)
- Sharpened Romberg test (SRT)
- manasauussiiuile Tnel¥ Grip strength dynamometer
- maneaeuAMHuiussrasndmiiamBnin TneM Analog hydraulic
push-pull dynamometer

— navaRauanNaNedLiassiu atlune g (MMSE-Thai 2002)

QQ

1. ﬁhmwmkiﬂﬁa‘fuﬁqéﬁsmﬁu (Intra - rater reliability) 229§3dusan1s

NANDUDINISUAAINSETUUUSEI M

a5t 1 nMaSsuisudanindefialudafusnfiveacfrinidenihiaudanilinis

VARBUAILARNNSIARELTN (Test—retest method) 1neilE (Intra—rater reliability)

nsNANaY Aranusndatia (o)
FNT 0.85
SRT 0.95
ussiiufle 0.91
Auisussandilamdengn 0.96
MMSE-Thai 2002 0.71

* aFmBAAT12 Intra—class correlation coefficients (ICC model 3, 1)

IR 1 WL NITVIANDUAINITURAINNGSUUUSZEMYN 5 N1TNAFaY
faruidedefiazaintsnin Ui unirmasaueIn1suEAININTTULLSEAMEE

gilingaun1sAdenia 2 ngu
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2. fayavialy

a9 2 dayavialueasdingonnsise

Hiaendn 10 NN 10 ¥ p-value
a8 nels gt WY 28 | N9
FIUIN(AN) 13 16 17 14 -
fladineaum | 291 91.31* 93.75* 93.75* | 86.67*
(S5awaz) | 4w 7.69* 6.25* 6.25* 13.33*
- 52.15 50.87 51.29 51.93
27¢ §1)] 0.79 0.21
+9.68 +10.49 +8.33 +6.98
_— 59.46 56.50 62.47 | 55.93
HIIUN (NN.) 0.48 0.88
+9.05 +11.65 +12.91 +8.43
. 157.15 160.25 160.12 160.93
AN (T.) 0.22 | 0.79
+6.86 +4.71 +6.60 +7.19
. ) 22.84 24.23 22.96 | 22.88
AYNIRANTE (AA/H) 0.93 0.44
+3.37 +5.52 +3.56 +3.52
ATTHAK systolic 124.38 120.12 119.76 113.57
0.35 0.15
(H3.Usan) +13.80 +14.56 +12.54 +8.30
ANAY diastolic 74.23 75.56 71.76 66.64
0.42 0.14
(HN.Us5aN) +0.37 +10.64 +7.14 +9.30
& o 67.53 74.94 67.23 71.43
NS (AFI/WN) 0.89 | 0.18
+6.62 +7.80 +5.97 +5.88
ATIHYNIUT 34.42 31.13 34.94 32.61
0.61 0.24
%9297 (UH.) +3.03 +2.75 +2.46 +3.95
AAMHNYIAUN 34.38 31.19 34.94 32.57
0.58 0.27
A998 (TH.) +3.07 +2.86 +2 .41 +3.92

WHIBAG: STENNAAEANRRY + AadeauninnTgI UaT * S1EURAGIEI NI TDBRT
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4 ] o ¥ o @
9NeN3199 2 wudn eyavialu Ae twa ang win douge mawde Systolic

ANAY Diastolic Fwas AImgwEing wazarmenddiaeaingusaatini

2 ngn Biflanuuansineiuednefhiaddgvnieaia

3. ANRAUNITNATBUBINISUNAINISEULUSEH M

A15°991 3 NSREUTAEUNIMARBLBINITUEAIMNITTULYITAMZBNI 2 NEN

szﬂznmﬁﬁ'uﬁ'ﬂmsmﬁﬁﬁ'ﬂﬁmgﬁ%

Hnafivin saund1 10 Y WIRNI 10 Y
Test = — p-value
19 A48 ‘l‘liyé b gld] ‘Viiysi
NANBY| mean+SD | mean+SD | mean+SD | mean:SD | #1¢ | Wl
$90%R | 4.64+1.65 | 4.33+1.14 | 4.44+0.79 | 4.78+1.54 |0.66° |0.37°
FTUIN
FNT v . o
ASY | 4.95+0.12 | 4.71£0.74 | 4.31+0.77 | 4.86+0.31 |0.006°| 0.49
Fvinla
3371.31 2201.69 | 328249 | 2702.01 . .
Leg yile | 0.81 | 0.14
+886.91 | +825.11 | +1081.63 | +1030.37
strength
5 3186.66 | 210923 | 314254 | 2805.33 . .
(Kg.) gl 0.90 | 0.04
+1146.97 | +785.66 | +797.21 | +1016.46
Grip | 91 | 0.58+0.11 | 0.49:0.10 | 0.57+0.09 | 0.48+0.08 |0.89° 0.76°
strength | %18 |0.58+0.09 | 0.47+0.09 | 0.49+0.06 | 0.59:0.12 |0.73" [ 0.44"
29 60.00 60.00 60.00 60.00
ANAT +0.00 +0.00 +0.00 +0.00
Hg) 60.00 60.00 60.00 60.00
SRT Aumn | 20.00 +0.00 +0.00 +0.00
i A9 46.23 42.80 45.63 32.13
(Guh) 0.96" | 0.18"
MAUAN | +£20.720 +23.72 +20.53 +23.47
it 50.31 50.87 48.75 40.75 b b
0.23 | 0.23
naumn | +17.52 +15.06 +18.11 +23.59
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A15199 3 ﬂqiL’lJ%El‘lJL’?lﬂllﬂ”ﬁ?’lﬂﬂﬂ‘U’ﬂﬁﬂ’]‘iLLﬂﬂ\Wl"l\ﬁSUU\J‘iSW’WI?I'E]\?ﬁ\? 2 ﬂi\jN (si)

::elznmﬁﬁ'mﬁ'amsmﬁﬁﬁ'ﬁﬁmgﬁw

N faundn 10 U 1IN 10 T
STAUNTSANYA p-
BURKNA wuana
mean*SD , — mean+SD value
W [(adpinsee PO AR

GildiduumieRa [2050:354| 100 | 0 |20.00+2.83| 50 | 50 0.89°

seaudszanfnea | 23.75£2.38 | 90 10 [ 25.14+2.27 | 74.07 | 25.93 [ 0.05°

sEAUNSuNANEY |25.86+4.26 | 85.71 | 14.29 | 27.00:0.00| o© 100 |0.73°

VUG alndependent Sample T-Test uag ® The Mann -Whitney U Test

* e N AS8I NS ae A TN LU AN AT LN N uas TR

mﬂmi’]\‘)ﬁ 3 WU1N WANTITVIAEEU FNT, Leg strength, Grip strength, SRT uag

MMSE Taiflaanumnsinsriuagne @i ddtyneadia anu Nan1snaaauawisaes

ﬂﬁﬁmifﬂmﬁﬂmhﬁw%ﬂ?w,wm@a farnuansinetn il d Ay n s aa
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uni 5

39190INRNTISANYA

NS ANEINATBITLE IR NS IE RIS L AT AT ARSI AR BBINISULAAININTEUL

Y
]

Uszambuneasns unisfnyndedige fdaquasssdidaisuainisuananie
sruulszambinensns ssninngai 1 A nguittiansiaiiindndmgRaatesiaidio

finandt 10 O waznguil 2 Ae nguiiliansiaididndngiratnssiaiinmmndn 10 1
INHANITANEINLGN

A19NANAU Finger to nose test

WWAZNE mnwamsmﬂ%ﬁuLﬁﬂmqa'll.aﬁ'ﬂszwdﬂqnqﬁ 1 ua:mﬁm‘/‘i 2 Tflaann
uansnsfiuageitaddgynwadn Taewudn nguil 2 Slaueieliagndingui 1
(FuRREWINTY 4.44:0.7 UAE 4.64£1.65 Audndiu) Sspraifiunanieinangwisens
nguf 2 finundangadl 1 (AafRewindy 51.2948.33  uax 52.15:9.68 ANHAIAL)

iimsenniiifiarguinetsiinauassuasalunisiadeninitissndgiifenyiies (31)

UG 9

b -9 o H o A’ o ¥ Qs o/ [ [
LtazmﬂﬂmgamquL%uﬂ'mm%ﬂﬂ'm'ﬁwwﬂmﬁmmwwmmﬂéfw%muwﬂmimﬁmfm
AngfzTusou 1 Dinmun (Awan 9) wuda ffdrsaunnsideaningud 1 Joeas

299 fla1n155adu BID1VAINA N [FTEaa IRNITNAFaLUNIL uhldaRaTueuan

Y k4 v ' ° o/

asafglinsanntsfaevinligniiasuasusingn wuda Sadtnuansiteiuedeihisandy

[ v o)
(=t o oAV v ’

yRadR Tnangufl 2 Semamasafigdindannsidevinligndasuasusiudinandngui

9 Y 9

h_

1 (ANaREWind 4.3120.77 uaz 4.95:0.12 Awansl) Bvarandnlidn swvgiingud 2
fauadstisendingudt 1 eraiilssmnsngdinsannisddalinnudidyduszesoa

anndwin{fignéiseuasusiugn

v oot
[ - ¥

wemds anwansidsuifsunanafouazsuauaiafiglinsannisidevinld

L1

[
L4

gnéiosuasuingaEndnguil 1 uazngudl 2 wudn Anedeliaiuazy

h.

MUINASI

o’ o o’

fuingannsidevinfgndiasuazwingn Giflaruuandniusdeideddynieads
atialsfimadefarsanuunlineasszazioanade wudt nguit 2 Sunalinazli
FLHLIANNIIMAFBUNINAGINGNT 1 (ANRATWindy 4.78+1.54  uas 4.33+1.14

pndy) anadiunanisinngad 2 fszeznaentstisaafiindadngianiundn
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ngui 1 %otﬁﬂﬁaﬂstﬂﬁﬁﬂﬁmﬁmgﬁﬁmnﬁ’msfuﬂﬁzumﬁﬂﬂmn axviiisziuewlmilagu
DAABITARANY UAzB19finainiiAan1sfresasisfialadu u3muausfinouay
Reafunisrinemdssamuduiugassinanie vinlin1sAruaNnIsIeuTIases
AnUnAl dwwalidansinfientilisudey (32 Avennfesiu d191a yoyides
uATAMME (2538) [5]  vinnnsAnuniledefidannudniusiusraulaimemnaisaly
nszudlafinvaainenans sunets Smdanzien  wudn ansefifdndngRrazdong
nssmusinszuulszam Tngasfiaants awdn deudsus wilsadne fedu ndwils
BEUUTI AN uazdn (ndiu ﬁy’oﬁymimﬁﬁﬁmﬁmgﬂm:ﬂﬂﬂqw‘éé’ué’aLauTeﬁu'Tﬂﬁu
wanaisd Susulnilafuesnaisafigniudiezfaiuluanasfivssamaaunan
Tigunsadenislilngainiseasniadufis fuanazfinnavineusasndude
Taidszamrin (33)

n1snaday Sharpened Romberg test

wezte AnwanIsWisuiisunanafessndengail 1 uasngad 2 Gifiaos
uanAniuatihiaddgynaia nameseuivdaanaWinwiaunaunvioft tMvinaan

!
'

agidmmtiuazwingrgatdnmiin wodn ngud 2 funalinessnauafetisendngui 1

9

o o

(Auafsinganagiouniin vinfu 456362055 uar  46.23£20.72 ATNAIG
ARsindieaginumtin Wity 48.75:18.11 uaz 50.31+17.52 AaARL)

e anmanIsWisufBunaRassTIngud 1 uazngail 2 Tiflaan
wanAnfuagefivtddyn1eadia Tagwudn mnaaaLiusBla eI BNNRLAWA
Fhinzanaginmiihuazindrsaginmiin wudr nguil 2 funalibuesnanefelios
ndnguil 1 (ARRavingragdmmiininty 32.13+23.47 uay 42.80+23.72 AWAIRL
Auadaindneagimmiin winfu 40.75+23.59 uaz 50.87+15.06 AMNEWIL)

mﬂwamﬁwmmu‘umﬁgﬁmﬂmﬂLm:mﬂmﬁom@ﬂ%mﬂTﬁdq ﬂfojw?‘i 2 fllnaaiy
tunrsnasauBusdetaainties delsuandifaruarnnsntunismsedatiagndd
nqudt 1 Tnganaifinanuarasssiaiindadngiy HefiansinflddndngRumndnelu
nszusdaannn sz tiszumilnllafuemnaissanas Seprafinavinliifinnisda
y9pTRRIAAY UTuaNasiiimlifiacuanniamssia denaliifiannunnsasdinu
N19N599 [32] Feganndasniu F1918 YYD UATATE (2538) (5] ARnwailedadis

AN AHTUE AU AR NI AAD ISR NS UA afiRIaUNEATNS BNt Sandansien
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WUI fmimﬁﬁ’l'%’ﬂﬁmgﬂm:mmam:wwim:uuﬂs:mw Tagasdornisminga
-3 4 ' 1'/ ) 4 4&' 1 a s ) %3

Weudsur wileedny fodu ndrudesouuse v wasdn dudu (5] uaclu
maaraudusialasyimiandnm seawmnsuaznemgs avindnauazwineanag
Fruntia wudn fuanedstunimesauyinfudsliaunsonameuadanld  1He99qn
NNTNTIIFTINAUNITANANLEIFRTTUUNITHBINAN (Vision) LB TALAMNUNNIBIE

aupsiivimtifianuanniamsesa vinliaansanseda [Fagu (10]

asnanauusstiusia Tnel¥ Grip strength dynamometer

e nkansiSeuifisuusiufiessninongait 1 wazngudt 2 Giftany
uwanAnsiuatneiiiaddnadn Tnewudn Auedeensantsvaseuussiufiaitamn
uazinedne tungudt 2 funlinssduadetiosndngait 1 (Ausdefinaavindy
0.57+0.09 Uz 0.58+0.11 MuafU Auafedinediewinty 0.49:0.06 uas 0.58:0.09
pwddil) Seprausantannngai 2 flavaznaesenistiansiaiindndng e
ndangudt 1 dadefiansiadindndmefenndnelunssumdansnn azvinlisziuioulmd
Tnfuasimmisaanas feprafinavinBiiiansdsnsazirfialafiu USians Neuromuscular
junction inindnsidaiinnianadading aufinenisduazsaunsluiign (32)
AurasmstiasiniiindndngReiidnadianinisseuussensndnsile iiaeeindaenie
WsuaainidndndngRuiidqritudinsinmeseuledlndueaneiss azyinbi
ionlzelhinnansnvihaeengiialadnly vinbifannsacannseziafalafuiaiu doa
Tﬁszuuﬂi:mwgnni:ﬁmﬁuﬁw%v‘hsﬁﬁmmmsnmmumfiﬁﬁmwmﬂﬁwLﬁﬂTﬁ
[21] u,azwmmsﬂzmﬁa‘fmﬁuﬁ’omuLﬁmﬁﬂd'mmwwméwmﬂ Bannmzillnggandn
Taduunsaniasda (Cholinergic crisis)” wawnsfasulilaitingdasudyaroiladiin
wusnnAndaflassuasundssamsnludAgunwniin m'sﬂs:ﬁuﬁﬁq%’uﬁmfmm

b

aladdninWiAanimadrassadndniioaisainsienie uin1snadeasaad
manf (Wi anasfiganadaaiu (Synchonous) Fasufungrmidansa
(Muscle fasciculation) a199:iin5indnumarasuauiaan (Fudmasuasianned
Tuiurinangnddlatsgnnszdusialy awvintifinnisdreasndidauasnanaiin
sanuusituiign (9]

iwemege anuansidsuifisuusstufiossninengud 1 uaznguii 2 Tiflaaw

wansinefuetniiaddynada Tnewudn Anefeanuanisvassunssdufiadean
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' 4; P 2/ ' 4' L4 ' ' i J i [
tunguit 2 Auwaliesdadeioendinguil 1 (AusBewindy 0.48:0.08 uas

q
]

0.49+0.10 mINAAL) %i\'immﬁuwammnﬂ@iuﬁ 2 flszuzinanassnistisaaiingm
FngRmundnngudi 1 uazasnaliifinnisseuussrnsndsndadeingannudadnedy
wirnanmaaauwssdufiadndreenanamds tunguil 2 ﬁﬁht@ﬁﬁu’lﬂﬂdﬁﬂ@juﬁ 1
(AuRREinfy 0.5920.12 uax 0.47+0.09 AmAIAL) Fepnafiunannandeinearinues
%4 2 ngx dunnszadnflaiineen (Seuaz 86.67 uaz 93.75 auady) dawaliisn
fldanafinnuaaanien «‘iﬁleﬁﬂ%wqﬂﬁmﬁﬂuﬁfﬂnmﬁ’uﬁﬂﬁumsmﬁﬁﬁmﬁwg Ik
snndfiatined liown uﬂﬂmnﬁé’\awudﬁﬁmﬂ’ﬂmz‘éwmmﬁuﬁ 2 fidnvieendn naud 1
(ANRRENIMINYINTY 55.93£8.43 uax 56.5011.65 auAdL) ilasannnisAuam
wanmaseuussiufievinlilag vidwasussduiiefinlimssasiminueeiingan
15348 FonmimindasnndnfdmanilEfacion dwaliduadessmantmasey

wsattuflalfdinamuiduiu

msmmﬁfaum'mu%mswmnﬁ'mLﬁamﬁﬂmﬁq Taals Analog  hydraulic
push-pull dynamometer

ware  nwanisilSauisuacsuiussrasndadomdandn sendng
nquit 1 uazngudi 2 Biffarsuandnefuateiifuddgneada Tnewudn Anedses
wanmaasuauiusasndsiomdaadniiansding Tumg'm‘f‘i 2 Huwaliindngidn
fipandnguil 1 (Auafsdneanioiu 3262.40£1081.63 uaz  3371.31:886.91
AL AaReinadewindy 3142.545797.21 uay 3186.66+1146.97 AHANGU) B9
paifiunasnanngAnssunstiansinuaznistesiuaueclunguil 2 fasades
mnndIngi 1 (Anamuan 1) danaliflarsaiiiidadngfrmndretunsruaiden vinTH
sviueulmilnfuenianisaanas feansfnavintiiianisAsssaziafialafiu U

a o W

Neuromuscular junction vinlsn&nsiflaiinnisnasiadne swAnain1sduazeauuss
Tuiign (32] SeRurnsnistimsindindndngfsifnaseninissenusszaandasite
Lﬁﬂd@ﬂﬂfﬂﬁﬂﬂﬂtﬁ%ﬁﬂ’ﬁLﬂﬁﬁ’]’sfﬂﬁm@ﬁﬁﬁﬁqm%gvﬁgﬂﬂ’]iﬁ"ld'l%“ll'ﬂ\‘lLﬂu\fﬁﬁﬂﬂﬁu
waaaiad asineulelhisusainaeeziwialaduls vnliiAansazanons
snwhalafuindu daaliszuusramgnnssiuindundavinlilisuisnncuns

9 v o ‘I/ J § L] 3 ]
mavinemasndunidali (21 winansezgfialafuiinuilaiedausngeasinnie

O/ e/ o/

Weadingdudygyrudlaffineziianisnszdu uaziniiAnnimnasrsssad
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néuiaareminsnonie wiinramadrasadmanibidfmnedonarfaanagastu
(Synchonous) B19azfinsiadanmarausden (i usmasuasiamaeilal NI
néniladegnnazdusialy @:ﬁ’l?ﬁ;ﬁﬂmfsﬁwmnﬁﬂmﬁﬂLLmﬂmmﬁuﬁﬂuLmTuﬁqﬂ
(9]

IWAREs 91anan1sildsuifisunainudsusseasndradlemdsnigndnenn
SIMINNGHA 1 uaznguit 2 Bifamuansnsiuagwiteddyniesda Tngwadn
ﬁ’nﬂﬁmmmjuﬁ 2 fldmnndt nquit 1 (Auadsmiaiy 270201103037  uas
2201.69+825.11 mwal) waznan1sSeuiiauaauioussrasndmidamsenidn
Hinedne semdnenguil 1 uazngudi 2 wudn Hanuusnsniuatraineddgnieada
(p-value = 0.04) usidaRErAINGNT 2 fAwnnndnguit 1 (Auedawindu
2805.33+1016.46 WAy 2109.23:785.66 AWANGL) BaAnnABIavIninsmuay
v1i9dy mmﬁuwammawqﬁﬂﬁums‘f‘ﬁmimﬁLLazmsﬁmﬁumuLmTumjuﬁ 2
frnandesiiaandingadt 1 (marman 1) aaAARINUNISANYI2eIRNE YT Trauda
(2551) [34] ﬁﬁﬂmmwﬁ’uﬁ’uﬁswdwwqﬁﬂisumiféffmimﬁﬁﬁﬂﬁmgﬁ’uqﬂmwma
inumsnanzlgn Tudwauasiaid sunsvamns Samdndanu wudn W AinssunIs e
aaafiindndngily Hamdnindiussiunsuifieeannsdudasnsafiindndngils
e EAYNWEER (p-value<0.05) uazas1iug wsllemAing (2548) [35] fifnun
AHdIRNE T nwginssunisiasiniidesiuidadngfotussduiaulziladu
RARBEAHAEA2EUNEATNT Tuvjauns drualdezan sunawdtn Samdndetne
Fawudn wofnssumstiasniitesiufdndngfedanuduiudiussiuenlnilagu
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Ruunaday MMSE - Thai 2002*
Mini — Mental State Examination: Thai version (MMSE — Thai 2002)

1. Orientation for time (5 ﬂ:uuu)ﬁ’uﬁﬂﬁﬂmuﬁvgnﬂ%m:tmu

(raugnioas 1 AzuWw) (tdmauignuasin)

11 Audidvints 0

12 fufiiesls O

13 Wewlidowesls O

14 Bf00sls O

15qgiggesls O

2. Orientation for place (5 Azuww) (WiAandaladania)

(raugndeaas 1 ATUWW)

2.1 nadlagfimnmmenia

2.1.1 somdinsefliBondn ocls waz.. B09105T5 [
2.1.2 U0 lvimagAtuAYITIIaIRDIANT O
213 flogludine - weels O
214 ff§wmdnesls O
215 flmeanzls [

2.2 nadfifiegiitinnsignyaaey
2.2.1 anmiinseiliBandnaclauas Guafiesls o, O
2.2.2 fifivjting vdeazuan/Baemioumorls o O
223 dwnmen fosls [
224 fidminazls [
225ffneesls U

3. Registraion (3AZLLUN)
sialufliffunisnaaauannen Adusiuandases 3 ating oL (A, e....) fala
Halifunwanzazuaniesasafien Tifinnsuandidn e wa @d) waeu W o
(A1,879....) mﬂwumumuﬂcﬂiﬁu Winsy we 3 38 udanems (3R HenAduss
21491 K nrsuanfaudazAnliivineiulssunamieiund eelidnsaiEadinly

(eaugn 1 A0 1 AU
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Onanlséi Ousiihn OO0 o] ]
unsdifviuuumaaaudinietu 2 Weu WilEadn
Osulti Onzia Os08muf oo, ]

4. Attention/Calculation (5 Azuuw) (Widentialntianis)
fotliiiunsanaeluladonasouand aou nene...) Anaetiladulnm 2
fmavAnduwindae 4.1 SwevAnlidudeliaeulivings 4.2
4.1 “faiantulaian 100 & aueendias 7

TBne THNAWINTIUBANT e O

o ¥

Tuiindneudalinnass adaaufignuaziin vivmue 5 ad
auli 1,29%03 udmeulild AAnazwuYinvinll Tudiasdineluvine
4.2
4.2 “wy (Rsi) avaznand axwa Wigos (a0, ene....) Haudaiaos (01, ne...)
arnanpendsnndymusdmaalusouan Avdasnmarnadn wefin-aseaz-uawy-a5z

B1-BUINUAT (11,878...) AznaneevAs TIReB” . o e e

5. Recdll ( 3 AZILUNL)

“Wadnaghaees 3 adnsfinderlstin (augn 1 @l 1 azuum)

Ononli Owitih Osall o ]
Mnsgiivinuuunasautiniety 2 weu Wiidsadn
Osulti  Onzua O908uF e, ]

6. Naming (2 AZUUL)
6.1 Susnaaliggnvasauguinniad
gnsdeiliBendacls O
6.2 TuAniindleWifgnvasauguitanudd
peReideniiesls e []
7. Repetition (1 AZULR)
(WomnAgndiesli 1 Azuuw)
saladans (Adh) Wann (B waiaawi

uwial¥iAm (m1,878) WamH W () azuanifieensadien

Tastagenelild” e, ]
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8. Verbal command (3 ACLUN)
Hinfiarnds Wl uzdsany (Aduazaenszaeiigos ufiatigos (m, ane....)
Fudoperan Wuednazane Wil (. e eg)
AMANBULAAINTZAIATUIALUTENS 1B-4
Tifisneiu Wiggnnasey
O sugnaflern O wuass O alii (@, T, 1He9) o O
9. Written command (1 AZLLW)
siolUiuindefiBeumdudomisde Faonstinns (o , ene...) 8
Wdvinmn (a1, w1e...) azduesndumidesmiule
fnomsuuansnazauii@endn “waua T O wEuAT. ... O
10. Writing (1 AZWwW)
fotlazdudndali “qou (1, wne...) Bentamnerlailitanudadides
viafiammangin 1 stlea” O dorafidmudadides. ...
O YselaafAnumisng. .o ]
1. Visuoconstruction (1 ACILWY)

Yodidumds “asanmbimiauninsnatng”

Mudeednediumnueasnindaadny) e, J

ATLHHLAN 30

AZLHRASLRBAFIHISAN ... AU

wUaKan1sUssIAN
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o Positive | Negative
sea AT
Sensitivity| Specificity | Predictive | Predictive |Efficiency
nSANEI o
AN | LAN value value
Beunilde
. . <19 | 23 35.4 76.8 64.5 50.0 54.3
119N 4 1
BYUNTNAD
<23 | 30 56.6 93.8 88.9 71.0 76.3
5-8 1
Beunilede
<27 | 30 92.0 92.6 91.2 93.3 92.4
9-12 1
LAY
<29 | 30 - - - - -
ANANEN

[ 4

Haya91989 : ¥ UITAINATHFIDTY NINNTITUNNE NTENTIIRIBITHYD

: 1 4
LLU‘UV]Q’N@‘Uﬂﬂ’I‘WWN@QLﬁ'ﬂﬂtﬁﬂ@ﬁuﬁuun"lﬂﬁtﬂﬂ
MMSE-Thai 2002
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SNANWIN 9

weAnssunstissainsndnsizuarnisiiasiuauias



A1519% 4 wyRinssunis Eanseilfidadngituarniaipaiuaues

nANHBENdI 10 1)

NHNNINNIT 10 1)

tayadioaiuntsHssedl WATEY TR AT RATAY IR
A | Spuar | 9mu | Sewar | s | Saway | Swan | Sewar
1ymfierinaumsfidadsRtuas s a ausange (9
- Winfjnanasiad] - Windfanu
- andwagiuudinniiinnsiiany - duq
ANrAAYs 1733 0 0 13 81.25 2 12.5 6 37.5
- duians 2 3% 9 69.23 3 875 | 13 | 8125 9 60.00
- dusiavie 353 4 30.77 0 0 1 6.25 0 0
2indimavinansussaidansaiiniadngReata (s
- dwiae 6 16.15 2 12.5 8 17.06 1 7.14
- WA 0 0 2 12.5 0 0 2 11.29
- HINTTUINIENY 1 7.69 0 0 0 0 0 0
- fagsiall 5 | 2308 2 12.5 6 | 3529 | 3 2143
- fausuinduiiat 1 7.69 1 6.25 0 0 0 0
- Buq i Aeiuaresramajiing 2 15.38 9 56.25 3 17.65 8 57.14

LONLIRLIANAIIY

<

WOLAMLURLULRGLLRLY

29 vl



517 4 nefinssunsissaliiidadnsiruarnisiaiumues (da)

nfutasndt 10

nguN1NnNGn 10 1

Fayaifinatunts ansias] WATIE UEhIN INFIENE WANEDY
MU | Sawar | 9w | opar | awau | Seemy | 9vwau | Sawas
3 yimsulsnmainsinas Tusuadibusundtiaseidvial
- Gitd 4 30.77 7 43.75 6 | 3530 | 8 57.14
~ Tdlunends 7 |5385| 6 [3750| 9 |s204| 5 | 357
- Tinnedd 2 | 1538 | 3 |1B75]| 2 11.76 1 7.15
a siauliasiaivinsaaniinmmicusiguseb
- Gilt 3 23.07 - 5 29.41 2 [14.29
- Tudiuunens 2 15.38 4 25 8 47.06 5 |35.71
- Tyneda 8 | 6155 | 12 75 4 |2353 | 7 |50
5 vimumngpdarndudassiefifiolpeiusnsiaiivishi
- Gils 0 0 0 0 0 0 0 0
- Thdluunense 6 |4615| 5 |3125| 12 [70850| a4 | 2857
- Tinneds 7 | 5385 | 1 |6875| 5 | 2041 | 10 | 743

MLYBLIUNIHEY

)

»

<

WILMAMLURBLULGLLELN

89 ur



A15797 4 wfinssumsiiansiaiimdadnsituaznmstasiumues (sia)

nautiaandn 10 1

naxunInngdn 10 1

fayafigafiunistiaad AT INAWED INFIENE INAREDY
9mau | Sewas | 4w | 3ewar | dwou | Jewsr | 9wou | Semar
6.viummldsaainavdasainfitiafndadumsiaiviali
- Dild a |07 | o 0 5 | 2042 | o 0
- Thihanenss 6 (465 | 1u |e87s | 6 |3s20 | 5 | 3571
- Tnnass 3 | 2508 | 5 | 3125 | 6 |3520| 9 | 6429
7. fadefndonmsinfiviueuiwdavinanuszetaRomiviuiivnadwde Gi
- bils 4 30.77 1 6.25 4 | 2355 | 0O 0
- Thilunends 4 | 3077 | 5 |3125| 5 | 2041 | 5 | 3B
- linneds 5 | 3846 | 10 | 625 | 8 | 4708 | 9 | 6429
8. yvimauiwiainsRmiinduaidudaiuasniiuiinnadmdali
- Tils 0 0 0 0 0 0 0 0
- Thiiuunends 3 | 2508 | 2 12,5 4 | 2353 | 1 7.14
- Tivnade 10 | 7692 | 1 87.5 13 | 7647 | 13 | 92.86

PLYBLIMN I

£l9
»

<

WOLAMLURLULSLLELY

69 W]



a1519% 4 woBnsaumsiimaaiiidadngfituarniaifesiuaues (sa)

nantaendt 10 1

nauNInndn 10 1

Hayaifigniuns tismad AT U ERIN INFIENE AN
U | Separ | 9w | Sewar | 9w | Jewar | A | Sewac
9. vimdndlannadanawiniinlssuewnandashfuvdebl Weviuduiaiussng
- it 0 0 0 0 0 0 0 0
- Tdiuunends 5 | 3846 | 5 |3125 | 5 | 2041 | 2 | 1429
- Tivneds 8 |e6154a| 1 |e875 | 12 | 7059 | 12 | 857
10 vimdnAnmalinnassrouiilsmmemiavia H
- ild 0 0 0 0 0 0 0 0
- Tddiuunendy 4 30.77 5 31.25 5 29.41 2 14.29
- Tivnads 9 |e92s| n |e875| 12 | 7050 | 12 | 857
1. YLEUWIIAHEEATHINMENANANI YA
- il 3 | 2308 | 1 6.25 2 11.76 1 7.14
- Thiluuands 6 46.15 6 37.5 8 47.06 4 28.57
- Tivnedd a | 4077 | 9 |4375| 7 | 418 | 9 | 6429

MLIBLIUNATEY

4]

»

(=3

YILIMLURBLULEBLLBLYE

0oL
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ANAKNKIN 9

v

2
wé’amn?%ﬁ%'aﬁ'uﬁaﬂﬁstﬂﬁﬁﬁé’mﬁmgﬁﬂus@u 1 Y9N

2, [} [ =] = ad a
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1 F=3 { =3 ﬁg L kA s e
m15797 5 fayanuduaevdeainisiaunfimindumasentivieduiaannad

findadngRglusay 1 D

nguiiaundn 10 U NFNNINNGT 10 Y
AIMNISHAUNG
FIUIU (AN) SaaRy MU (AK)  SRURE
2INSaniiay
(ANLREIUIHAR)
Ta 2 6.90 2 6.45
ll,ﬂll'ﬂdﬂ 1 3.45 - _
\IUAD ABKTS 2 6.90 2 6.45
velafindn - - 1 3.22
Haufsuy 8 27.59 9 29.03
ﬂqgﬁsgg 3 10.35 4 12.90
HANNAL (HaRn 1 3.45 2 6.45
ARRINHS/RINTY/ 4 13.79 6 19.35
)
ﬁ'uﬁuﬁﬁwﬁeleju 2 6.90 3 9.68
WNDY
q
Uaauausan 1 3.45 - -
ALAY/UFUAY/ANAY 4 13.79 5 16.13
DDUINAY - - 1 3.22
AU - - 4 12.90
Tads - - 2 6.45
widaaan - - - -

N T 2 6.90 6 19.35
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RS YN 1 3.45 2 6.45
U

4 ¥ L <q o P~ i o ; L g kA | a o/
m151971 5 dayarmuiuiasvisanisAinndfifiatumdeen v eduiaansiad

indnAngRztusou 1 Ditkiman (sia)

nguiiaundn 10 1 aguNINNd1 10 T
ANISHaUNR
FIUIU (AN) Sasay I (A) $auaz
215U UNR[S
( ﬂfnmﬁmge)
NHIANSEAN 1 3.45 5 16.13
AINIINT 5 17.24 12 38.71
WBUNTHIB N/ U
. - - 2 6.45
WHan
ARuld/aNT M 3 10.34 2 6.45
Uaavias - - - -
NG - - 1 3.22
- d’l " 2
AdNLasaus - - 1 3.22
Wuaza3g - - 5 16.13
& e
HDANU - - 1 3.22
vl - - 2 6.45
BINTTTUUS
(mﬁmﬁ'mgemn)
KUY - - - -
RHANR - - -

T3i3Rndin - - - -
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