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Abstract

The purposes of this study were 1) to evaluate the correlations between DHI-T scores with
cVEMP and caloric test results, 2) to compare the mean DHI-T scores between subjects with at least
one or more abnormal test results and subjects with normal test results, and 3) to compare the
means of the ranked DHI-T scores between subjects with abnormal cVEMP, caloric, and both caloric
and cVEMP test results. Participants were divided into two main groups: the experimental group and
the control group. The experimental group showed an abnormal cVEMP test and/or caloric test
results. These patients were divided into three subgroups: an abnormal cVEMP and normal caloric
test results (Ex-1; VMP+/CAL-), a normal cVEMP and abnormal caloric test results (Ex-2; VMP-/CAL+),
and both abnormal cVEMP and caloric test results (Ex-3; VMP+/CAL+). The control group showed
normal vestibular test results.

The findings of this study indicated that the total participants had a weak but statistically
significant positive relationship between the ranked percentages of DHI-T scores and UW results on
the caloric test and between the ranked percentages of DHI-T scores and AR results of the cVEMP
test. For the experimental and control groups, these coefficients were statistically nonsignificant.
Additionally, the ranked mean of DHI-T scores of the experimental group was significantly higher than
the ranked mean for the control group. The Ex-3 showed a higher mean of ranked DHI-T scores than
the other subgroups but statistically nonsignificant.

In summary, the higher DHI-T score is more likely that patients have abnormal vestibular test
results. Additionally, patients with dizziness who reported more than 25 points on their DHI-T scores
were also more likely to have an abnormal caloric and/or cVEMP test results. Therefore, the DHI-T
can be used to predict the vestibular test results of patients with dizziness.

Keywords: Thai Dizziness Handicap Inventory, Caloric test, Cervical Vestibular Evoked Myogenic
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fldnldanoifinidnainnisdssie dansiuuvasvaiuduiniosedilddnnsesdilidenaidod afie
LUUABUNIUNANTENUVBIBIN1TI8UATBERDN15YIAYTRsUsE T Tuadunwilneg (OHIT) T¥inseau
KansEMUTeIINIisuAsuriseTiiifinarenmuamiinlungulszanslne Tnedaiauaenndosniely
(internal consistency) {1 (Emasithi et al.,2016) LLUUﬂEJ‘LJmiJﬂiEJ‘UﬂEj?,Jg?ﬁLLG]'NaﬂiW‘UGiEJﬂ’]SVT’lﬁ‘\]ﬂ‘i‘iWUEN
fesnuludamadndsen faidomilasevaquunnniwuvasuniudug ilsgnldtusgaunsvatouas
drluwlardu 18 ﬂ’lﬂ:}’]ﬁdiaﬂ (Mutlu & Serbetcioglu, 2013, Kim et al.,, 2012, Georgieva-Zhostova et al,,
2014, Jafarzadeh et al., 2014, Emasithi et al., 2016)
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Han3I9CVEMP HAUNF Winans33 caloric Uni (VMP+/CALY), HUendunaaetgas 2 (Ex-2) INansia
caloric HAUNA WAHANTIA CVEMP Unfi (VMP-/CAL+) UaggUiengunaassdoy 3 (Ex-3) nans3a cVEMP
wa caloric AnUnf (VMP+/CAL+) dwisunguavauidugtisdoufsueiifinansiassuunamasiauniss
apsegny msAnwilldFumseydilasmheniesssunifeluuywd ensuwmemanslsmeiviauiud
wMIng1dbuiing (EC_590610) uazlasun1sBugenid1sinndeandidisaulasanisnnyin
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1) LUUARUNUNANTENUTBIINTHBUATEsiaN1IA TnsUssdr Tuatunwilve

WuUABUNINEUsENOUME 25 Mo uuseanidu 3 fhadeges Tdun Fun1svieu (Functional

subscale) , Anue1sual (Emotional subscale), #11519n18 (Physical subscale) lagunazdpaza1use
Aonmaumuanuivesmansenuld 3 seév leun asiaue, vieade, violiine dsldnzuuude 4,2, 0
MINEIAY AZUUUTINAAARD 100 AZUUL
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Huindesdioilivsuduanuaunalunisvhaumesszuusyamnansaialuyiuly TasTanduluih
mnnédanilens dwmsuiedosilefildifie GN Otometrics §u ICS Chartr 200 Funounisns1afie gnsraasi
AsaTeRIdEAT I AR LA AABIENINTATE 5 fuvta TeuA USnamthann, Usnaiumassluaidiu
vondunilenslunsarinuasuinaduiuromnsegnlnuailuwiosdne uadldyitaflensedudes short
tone burst 7 500 Hz Bussialaegiheufsurlusmunseiufusuiilanits Weodsanszdumueliiiiiei
Aswenduliinuszana 1-2 Wil udfmeseudiuszana 2 - 5 assluusazdne Welsldnsmiiansasey
UM EenTeIRAUNSAULIN (Positive peak 138 P13) uasuanveindunneiuau (Negative peak, N23)
Aoy WedmnummuUAsuIUaINngeaalusgamanuesns il (Peak-to-peak amplitude) ¥ay
Freuazyr (Asymmetry ratio; AR) lagdn Asymmetry ratio Fuhfundeunninfevar 35 azion wa

cVEMP #nun@ (Murofushi et al., 1996) %ﬁmmmﬁwmmlé’mﬂqm

(Amplitude dwilganin — Amplitude dnsiiding)

Fo8azUad Asymmetry ratio = 100 x ‘ v
Y Y (Amplitude diigeni + Amplitude $iisnii)

3) inFesnanisvhaasyiulufemiudusou (Caloric test)

Huidesdlelinanishaumesetuizmesfnenauuuueuluyduly (Horizontal semicircular
canal) Tnglie3esilofio Micromedical Technologies Inc.gu AirFx Funsaalasltelauiumiidunis
\deulmunani (Goggles) karupumnBeNAsyzas 30 B3Iz dsntuldesaudllugow
Huna 60 Juit Tneldaubuiigamaf 24 ssmwaiBuarouriaosinauasUdesauguilgungll 48 s
wailpaiadesing dmnngaUdesaumdwudalimvesiihendoulmegadaszauisiundii 100 Tdae
fospalwlundoadunen 30 Fudt aniilsthevdusmindeuunsyduansiel  dwmsueildluns
AATIFe AANURAUNAYEINITMIIFITIUALT (Unilateral weakness; UW) dAnviiuviseainitseuay 25
fiodnilna caloric test AnUnf (Barin, 2008) Fsanunsaduanilsningns
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nsAasvidaya
VAFBUNISLINKATUNATAETE Kolmogorov-Smirnov 138 Shapiro-Wilk $1an150539 CVEMP wae
caloric waAzuuUWves DHIT fdnsuanuashiunadsldaimnaasunuulidldwisdines (Nonparametric
statistical tests)
1. Mann-Whitney test A@0UANULANAIYDIALIUN DHI-T SeMINNqunAaadlagnauniIun
2. Kruskal-Wallis test NAa@uANUlANANYBIAzLUY DHI-T 5819 3 NaUg0vaINgunaaes
3. Spearman rho correlation coefficients Mad@oUANNENWLSURIAZUUL DHI-T AuSesazues

unilateral weakness Wag asymmetry ratios Y04ELUNTIYNAY, NAUNARDILALNGUAIUAN
a3Unan1sIvY

M990 1 dansAudiusvesazuuY DHIET, Havas UW uag AR Y09l inTiunnay, nquvnasiuagng

AIUAL
. AZWUY DHI-T
NWIFIULABDI
rho p
fidrsaaianun
- Asymmetry ratio 0.179* 0.022
- Unilateral weakness 0.200* 0.010
NAUNAADY
- Asymmetry ratio 0.082 0.327
- Unilateral weakness 0.095 0.255
NEuAUAN
- Asymmetry ratio -0.241 0.293
- Unilateral weakness 0.037 0.874
*p <005

910915299 1 1unismanuduiusszniteagiu DHIT wagnan1snIan1snsefivedidnsau
MINANUIN AzLUY DHI-TAuduiustesualtudAgneaianual asymmetry ratio (rho = 0.18, p <
0.05) wag f1 unilateral weakness (rho = 0.2, p<0.05) dufungunaasuagngualvnunuin Lud

AMNFURUS9EDATEINAZ UL DHIT AU A1 asymmetry ratio Wag unilateral weakness
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A19197 2 WIBULTgUAZUIUYEY DHI-T SEVINNEUNARBILAZNALAIUAY

ASLUU DHI-T

ANRRERUUTASUNU (%) z p
NHUNARDY 89.39 -4.50% 0.000
NHUAIUAN 39.19

INANTNA 2 WU ALLUUYDY DHI-T maaﬂfjwmaaqﬁm 89.39% LAgAZLUUYDINGUNARDLYINNY

39.19% 10YNMINAHOUANULANANNYDIANRRLUUUTASUAUNUIN ALLULDHIT Y8IngunAaedganiing

o Y aad Y

ﬂ'DUQNE]E]’N@JUEJ??’]F]WWNHQ@Wi%ﬂU 0.05

o

M19197 3 WL UIBUALLULYEY DHI-T 587Ianqueesuaingunaaes

ASLUU DHI-T

GGHERE] ;
: ANRABLUUTAIUAY (%) X P
njuNAaeY 1 68.86 3.602 0.165
NHUNARDY 2 67.76
nHuUNARDY 3 82.75

WIaVAADUNGNLDEUDINGUNARDY WU ATUUY DHI-T U0ingunaasdl Wiy 68.86% Naunnaes2

o '

WU 67.76% UagNgunAaed3 iy 82.75% LilanaaeuAI1uLANAI9Y8IALRRgLUUIASUAUNYI

o w

AZWUUDHI-TYRINGUVAGRI3 9N INGNNAARY 1 wag 2 winsaunaulidiauunnsineiuegnsdidedAgmig

o

a0 (M197197 3)

anUsema
HAAINFNTUSIENINAZRUY DHIET AUNA asymmetry ratio #ag unilateral weakness U84na

v Y a o

HIT1990979%UA WUT1 AzluY DHI-THAuduiusUosuaiiiad 1Ay n1eadAnual asymmetry ratio (rho =

0.18, p < 0.05) wag A1 unilateral weakness (tho = 0.2, p<0.05) AR18AUNISANYIVDS Yip and Strupp
(2018) 7inudn Azwuy DHI flauduiusiuan asymmetry ratio wag unilateral weakness tos Tnga1adl
AWMAINAIN ANTIALEEANTTILRnUnAYe8TEIY (compensation), M1sUfuALgavesTEUUUTTA M
durla (sensory re-balancing), waz Auansalunsdanisinuesneg Sedimadeauduiussening
AzuUY DHI AunaN1IATIRsrUUNINSs venandauiidlilussuumamssiegsewing 0-16 1Bsnd u
Inedulngjazegluyiesening 0.1-10 1859 (Dumas et al., 2017, Clément & Reschke 2010) Femuaild
Tumsindoulmlu@inuszdrTuazeglutas 0.5 - 5 15909 (Clément & Reschke 2010) uindiineuaues
AaN15m593 caloric %asﬂiluﬁhammﬁ' 0.003 155049 (Mezzalira et al, 2017, Petrak et al,, 2013) Fai{lu
auifgang fefudlonuiildindeulnludinuszsriulidenndesiumuifinevaussdonisns

caloric fUae7iina caloric AnUnAdslaisuiiinnuunnsesweinsiadoulnludinUsedriu uenainillugls
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mnudmannsagnuaenMshauiiaunaldhouazisiniitasnnuisun nelideyanszuunsueadi
wazsruutesoutiessuunsnssiafiinunill Sefuadululedn avuuu DHIT vostfiheiifing caloric
AnUn@azlsiumnsnaangiiefifinauna
dmungunaassuaznauniuauitlinuauduiusedreiieddyuesaziuy DHIT wazn15nsI9
yIsrUUNINS o1avsdiavanannsedeuilinunisranisssuunssiadu Wy nsemans
indeulmussgnaniilefinsindeufisuretnamiaiiy (VHIT), Msnainsziuanuaugavesnsmsftaznns
\ndaulua(Posturography), mimmmiv‘hmuﬁuam%ﬂuwwumimf?{auimmmqﬂmiﬂaLﬁwﬁngu
(Rotational test) waz nsasranisnssialaetanduiont (Ocular VEMP) fafintsfinuninuaanudusiug

FELUINALLUL DHI AUNAVD posturography (Jacobson et al., 1991, Wolfson et al., 1992, Badke et al,,

o

2002) fsdupradululadn {redidinguun DHIT g1 onafianuAnunfives posturography usiaues caloric
uay/1se cVEMP Un@

o w a

ANULANANNRENNEITEEAYNINERRYEY DHIFT  S¥mIaNguvnaaeasNauAIuANARnAaI UNAYeY
Jacobson and Calder (2000) Wag Jacobson and McCaslin (2003) fhefifimsfnndvesszuunismssd
druneniiiesdradien (Unilateral peripheral vestibular disorder) wagfianufinunfivessyuudususie wu
nsueaiiu  (Vision) LLasUszmwé’mﬁa%’uﬁm’miﬁﬂmaﬁasiaLLazﬂﬁwmﬁa (Proprioceptive  system)
(Jacobson and McCaslin, 2003) ﬁ]z%’ui’mmﬂmJﬂaﬁ'§uLLiqﬂJaa33UUﬂ1§wsaﬁwa«?Tal,aa uonanil DHI-T 19
TunsUszliunansenuINeIMIILUATYEU0IiILeY ﬁqﬁuﬁwéﬂaaﬁm’mﬁmlﬂaﬂuaasswmimﬂﬁaﬁqmm
fthwaranansoduiaufiaunfduinniunulude Sl faefifieRnunivianansa  cVEMP
uaz/v3e caloric azduinnuannsalunmsmssdaldugnifihedfennsioufisvsudiinansiaund azuuy
DHI-T FagandnguiUaeun

AILANANIYRIAZILL DHIT Wel3oulfisusening 3 ngugesveangumaass nuin nauiifinansa
AnUnATanans19 VEMP ua caloric fuuilifimasazuuy DHIT gendnduiliinafinunfifissesnafios us
Lifianuuanaegeivedfynieads Jandrefunis@nerves Jacobson and McCaslin (2003) and
McCaslin et al. (2011) Faflauululein idnenilsiaenadesiuszninauuyssdu DHIT fuiaiesile
ATIATTUUNIINTIF LﬁaqmﬂLLUUUﬁzLﬁuﬁLﬂuLLUUﬂSzLﬁumﬁmaimaﬂﬂ’m (Subjective test) Fanaiildaz
wsulumunsiuinnaiiaunfisueuidnvesiitieiesidaunnsinsanniaiesiienlinsaszuunimssi
Wumsnsaiilinalnegnsia (Objective vestibular test) NaitldFsdimuusiugunnniuaghignnssmuan
mmi’ﬁﬂmmﬁﬂw (Jacobson and Calder, 2000, Jacobson and McCaslin, 2003, Chiarovano et al., 2017)

o
[N

fatuFeeaiivatganvn insenuseazwuy DHIT WU ANUEYeINIsineINsReuAseedl, seagiiaives

ada

n1suinalsn, el (Vanspauwen et al,, 2016) wiauvanmgiliaiunsariuauls 1wy 36339, guamlagsiu

¥
a =& o 1

voaUae, Msativayuanauluaseuaiy, AuELnsolunsIansiuauRnUnaTiRnduiUane, @nm
Il (Yardley et al., 1992, Jacobson and McCaslin, 2003)

uananiinzuuy DHIT figeitan (upper timit) Aigsagluinausiund Tnefiuanain Aiade + 2xAn
\Deauunnsgiu (mean+25D) AnngueunuAeiosay 50.85 AtslndiAsatiuazuuLgadn (cut-off score)

NN3ANY1VDY Saxena and Prabhakar (2013) Jsfiazuuu DHI Aldfnenilulsanzneauiiuyuluyduly

melUanes
-904-



LN th i
JANNMCCON 2019 s o

SANDA U.

Fua$ii 30 Jurau w.A.2562 & Inerduuasngdun 3.uaTIYEn

MsUS:YUIBINISSIAUBA INENFUASSIBAUT ASA 6 Us:U W.A.2562  “doAuiigude: lamata:rourimeuevaauinu”

'
1

van (BPPV) ogfiFosay 50 udiilenanduininsmiédulds Receiver operating characteristic (ROC) (§Uf

U

'
3

1) Myadinpzwuuorar 51 nudlanull (sensitivity) i1 (Fosay 38.2) willanudinig (specificity) genn

1%

(Foway 100) BeliinsaiuingUszasAvesnisAnnsest uinzuuugninisesay 25 wudl Iaulige Govas

84) wardiA1ANUTLNIEADUTNGR (Sa8ay 57.1) Fauwnzauniun1sAnwil

ROC Curve

10 _),_
Z " //
2
|
c
L]
D e

0.2

oo T T T T

00 02 0.4 05 08 10
1 - Specificity

gﬂﬁ 1 197 Receiver operating characteristic YOINZUUULUUADUD TUHNANIZNUVDIDINT AN UATYE AONS

fainsdsedrTuatunwinglunisdnnsestheNinansiassuun mssdinmaung

O C HLAUIYBINANTIVNTNTIAINT DN AILRAUNG 1IDALLUUVDILUUABUNIUNANTENUVDIBINIT
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