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Abstract

Objectives To validate the CSI-D Thai version in the clinical settings against other screening
tests such as IQCODE, clock drawing test and standard neuropsychological tests i.e., ADAS-COG, Trail
Making Test (TM) among Thai dementia patients.

Materials and methods There were 3 steps of study namely; first, to translate CSI-D into
Thai. Secondly, neuropsychological tests such as Boston Thai naming card (BT), word list (WL) were
prepared and then clinical evaluations and neuropsychological battery tests were conducted at Srithanya
and Suanprung Hospital during October 2012 - February 2015. Descriptive statistical analysis was used.
The receiver operating analysis curve (ROC) was applied to compare the area under curves (AUC) and
the cut-off scores of each test were calculated.

Results There were 147 cases divided into 54 control, 33 early dementia, 37 mild dementia
and 23 moderate to severe dementia cases. The AUCs of CSI-D among these cases range from
0.59- 0.83. The cut-off score was =7 with a fair validity (sense = 59.6, spec = 68.5). The other tests such
as ADAS-COG, BT, WL, TM were in details.

Conclusion The CSI-D was validated in dementia patients at the psychiatric hospital and the
accuracy was comparable to other screening tests. However, the new screening tool for each level

such as primary, secondary level should be further developed.
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7921030 1u0 WA wees 1389 Angwses dflengsous 60 TUuly fewaz 17.22 madiana
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1T N6 wees' (ANAYNTaAY 4) WA Teswuusous 7 AzwwitulUldasadusudae
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NENUIA IUTEAULTING U ARILATNFUN N IO
f1ua (snan.) Feadesfiedenanienaasfitlam
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A3 09T ONIDUUUANNTBIN1IZENDY
Foadiduseansnmlulssiunaunse @l
wazAAdY) gegeludanauszdiuiidiog
#%pand1 5 w19l As Mini-Cognitive assessment
Instrument (Mini-Cog) LL@iLﬁm’J’agaﬁnﬂmimmu
vagn9Usemea’ delafidoyalussiuynyuves
Usemndlng Jan1231geun1sfn¥seauaAaNn
wazguroodu Wy n1saremindeuning
(Clock Drawing Test: CDT),” N13&8UaNNE QAL
Informant Questionnaire on Cognitive Decline in
Elderly (IQCODE)® FennnmsnunawlusnsUseme
fanulazanuannglnatAgeiuny MMSE*
Wufgarufidnismeswlulszmealng’

Prince M tazmnse 14U A 2010° 31897%
31 Mini-Cog §i¥asinisnsnisinuunazsngsm
s lutssmaifseldge laifiaeen
nsAnwlutssmAfifsne ldszduurunans
d9i1 wewuunagaulndde Brief Community
Screening Instrument for Dementia (CSI-D) %ﬂ
U32NoUAIgdaAITN 2 #3%AD NITUTLENNNT
3AREUIY (cognitive score: CS) wazUsziuann
WIANIRHALA (informant score: 1S) &3u¥89
AZLUBIIN (§2% CSHIS) AANNTILAZANNAINE
gennlunnuseng [@AuAIL) Fouwvunaaauil
Solamumesunamsanuluuszmedlng donu
AN SANYASSHLR ONAWILUTAANT9NIZEN D
Fos CSIFD mwlne wazwuuUsziiuaning
Wi Uau¥ednd  (word list) n133enTen 1w

ac

WisysnifiunzUTvsiufanuuuAnnsog
Doesu uanFsudfieuanuusiuguuufanas
fifimsuaatunwinedun lumsussdiunoy
dunsidoaluszdundin Wiashdayalusiam
w3eefiavialuszduusuniuasyfenidely
Fa935N17 wiiadu 3 dunou

Jupouil 1 LATHNUVUNAFDU/MUY
Uszifiusnizauagiion

A. wUa Brief Community Screening
Instrument for Dementia (CSI-D) Taglasuayuma
A wesAe Hall uazaae Toliandvand® n1s
wanelFnssrnamaneduduaty andssi
Tunaseuluggeergunidiuam 5 au ienadey
asiinla (cognitive brief) famansdiliinla
I#fuMesuie vergaafinfaaniinves
WUURBUATN NUNIRTINARAN NI LRI
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3AAKUIE (cognitive score: CS) 7 ANaLIE9
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waziazy dolulfuaniuvtanainiioglndiisa
vanaga vaniuluduand uazszinvasiilian
faeg19fie 138 U Uan fBugn 1 Asww
333 9 AZUUY UsuNeavseguasn 6 1o
(informant score: 1S) 1389a1aUANNT RN
IsaNawInveIRUInlaun Anda19vasld
filvs Sundliaiiduasiemuanas Wasuulag
lunnudnsansAauazNsimaNa 81013
AumgmasiiAetuluiuniew vafefifiannis
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§mam 10 M Telimdnaisedl uvw anmang &9
#ugae wne urads 917 auw NI WW ua
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recognition)"

9. Trail Making Test MW NYLRNIZRIR
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WNenusaegs n-A way 14 LiAu 3 Wil a1

nausiageliidnladngds azefinisnagey TM®
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Juseudl 3 Audunmadeviungs
§18e1979MaIA AU Consortium to Establish
a Registry for Alzheimer’s Disease neuropsy-
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recall of constructional praxis, word list learning
(WLL) tag delayed recall of word list learning
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wanedle
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N IAe WU NIY1R wazaue’®, WLL, BT,
animal naming, trai-making &34 ¥."° UaLLUU
Uszliudnnanesing® (fesa1n MMSE 814
asditlqavans 16 I0CODE® wagnsawvsinila
UINMN1Y8Y Royal (CLOX)” Fedaaaus g
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assilindamatnvesatiu IQCODE 8 o ety
M neiaulasgaus 53 wazame” saunu
adumulng 16 $8° Feidetn 2 Fo Fesasudu
22 99

AM9UTIVITINTDYA
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399330N19398TuAN 199N UIAFI Ty
Q23/2556 Sufi @ AANRN beee LATLIINYIUIR
RPAIER $ufl 0@ NoFANLY weee avTl 18/2555
AANNITIININAAIAN weee TINNANUT

wede
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WP RN w8 Mg TGDS
CSI-D CLOX IQCODE %ﬁiﬁ?wmﬂizmm 15-30 U191
NERINANgA RN TIRINNNTEUTNANTUTZEN
fae ADAS-COG, animal naming, BT, word list,
Trail-Making &7% 2. L8 MadaulAgNnInINg
Uszanos 45 wdt - 1 $alae fheynaeléunis
YI2HUANNT 71 N13dRFUla Mlimang
wazfadnsuszaniulaguseamengsunne/
Aunng WsInadeasnamives Diagnostic and
Statistical Manual of Mental Disorders: DSM4-TR
M3pTIavenNan e T AnINE RS R (visit
sevinenuladiin 1 fUane

m'ﬁa‘hLLuﬂﬁzﬁummquLLﬁngmLﬁﬁm
W 4 izﬂﬂﬂﬂﬂixﬁgﬂﬁﬁm Global Deterioration
Scale” Ao 3z83UIN (early) ATQUWIEIAIINAN
Tifpeilans Aanssnduteouduivam Aains
UszdTuund sseglaizuuse (mild faa1udl an
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TWlnuiduwaeluszesings 16 szezUiunang
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AW T oy R JL AR ALTINTTUU
WaguiguALaieuas 95% confident interval (Cl)
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dnenden WiguWiey AUC veowuUUszidn
dnmases metusuUUszdiugu aals aaw
RN1E positive LAT negative likelihood ratio
(+LR,-LR) ?JE]GQ@@T@?J@G%LL%%@"JEJ Youden index
TagTUsunsn MedCalc

e

NANFIDL19A1UIN 147 AN wunide
#E09 90 AU (3DEAT 61.2) NTANWITLAVUILON
Anw1awIn 56 MY (eaz 38.1) Awunidu
naalIAdNeILAaNAINAIINTULTS LA
AuaaTelaTauuane9Aua 19Tz 19Ime

A13°99 1 JayaRIUUAAA

(p=0.29) 32AUNIANB (p=0.38) AIUBILLANGS
fusgmdnenauduesidonsedulagunsouas
Ununanstulufenansd 1

NANAIUANIIUIY 54 A LTuyAaINT
vdognAuaansTodunuunfdni 36 e uag
nauAUIelIALININ ANNAULATIOES (11 Aw)
NRNDINNTUIANAY UIAL1 audn 8e19as 2 AY,
3938% 1 A% 33X 7 AW SINNGNHLAR NN
fusalvideyadnuan 143 au wundungs
fapaupadon d1uau 89 eu Wundeiesas 96
RUUTANAD ATTLT %TDUAT RIUNFUAIUAN
G 54 A uflousanowesussyes

MUINTDYAL
. , naNsNasden

{laqg) NANAIUAN — ¥
: : JEHLUIN sepgliiguuss  Urunaevuly 39
mqm"g (SD) T 71.1(10.9) 71.6(7.9) 75.0(8.0) 76.7(8.1) 74.3(8.1)
bR Y 24(44.4) 12(38.7) 10(26.3) 11(45.8) 33(35.4)
R 30(55.6) 21(61.3) 27(73.7) 12(54.2) 60(64.5)
398 54 33 37 23 93

N3ANEI

Uszad 18(33.3) 10(32.3) 16(42.1) 12(50.0) 38(40.8)
BRI 13(24.1) 11(35.5) 14(36.8) 8(33.3) 33(35.5)
NERRIE] 15(27.8) 7(22.6) 5(13.2) 4(16.7) 16(17.2)
g9ndn 8(14.8) 3(9.7) 3(7.9) 0 6(6.5)
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A9 2 AZLUULRAYLAL 95%Cl VBILUUUTSLNUNIRNARLUNAINTLAUDINITHANDILA DN

BUUNAFDY ﬂzLL‘uuLﬁalﬁl (SD), 95%Cl

NANAIUAN AgusNp9LAD
ITYUIN Taiguuss U1unang 7
n=54 n=31 n=36 n=20 n=87
ADAS-COG 12.8(8.7) 13.0(7.6) 17.8(.8.8) 25.2(11.7) 17.2(9.9)
10.4,15.2 10.3,15.8 14.8, 20.9 19.5,30.8 15.1,19.4
n=>51 n=29 n=37 n=23 n=89
CLOX 11.4(3.0) 10.7(3.1) 8.1(3.2) 6.1(3.4) 8.5(3.7)
10.6,12.2 9.5,11.8 7.0,9.2 4.6,7.6 7.793
n=>51 n=29 n=37 n=23 n=90
IQCODE-16 49.1(9.6) 53.0(6.8) 59.0(11.6) 65.6(13.2) 58.6(11.6)
46.4,51.8 50.5,55.5 55.1,62.9 59.8,71.3 56.2,61.0
n=>51 n=29 n=37 n=23 n=90
IQCODE-8 24.1(4.0) 25.7(2.6) 27.6(5.6) 30.0(9.6) 27.5(6.3)
22.8,25.3 24.7,26.6 25.8,29.5 25.8,34.3 26.2,28.9
n=54 n=31 n=37 n=21 n=89
animal 13.3(5.3) 12.7(5.5) 11.9(5.0) 8.6(5.2) 11.5(5.4)
11.8,14.8 10.8,14.7 10.2,13.6 6.2,11.1 10.3,12.6
n=b4 n=31 n=36 n=22 n=89
CSI-CS 7.7(1.4) 7.3(1.5) 6.8(1.7) 5.6(1.8) 6.7(1.7)
7.3,8.1 6.7,7.8 6.2,7.4 486.4 6.3,7.0
n=563 n=31 n=36 n=22 n=89
CSIHHS 0.8(1.3) 1.2(1.4) 1.8(1.8) 2.5(1.8) 1.8(1.7)
0.4,1.2 0.7,1.8 1.2,2.4 17,33 14,22
CSI-Df 6.9(2.4) 6.0(2.1) 5.0(3.1) 3.0(2.7) 4.8(3.0)
6.2,7.5 51,7.0 3.9,6.0 1.9,4.2 42,55
n=54 n=31 n=37 n=21 n=89
naming 11.6(2.8) 11.8(2.8) 10.4(2.8) 9.2(3.8) 10.7(3.1)
10.8,12.4 10.8,12.8 95114 7.411.0 10.0,11.3
n=54 n=31 n=36 n=21 n=89
word list 16.0(5.3) 16.4(4.6) 12.8(4.6) 10.3(4.7) 13.5(5.1)
14.6,17.4 14.8,18.1 11.3,14.3 82,12.4 12.4,14.5
n=b4 n=31 n=35 n=20 n=88
delayed 3.9(2.6) 3.7(2.0) 2.2(2.0) 1.5(2.3) 2.6(2.2)
recall 3247 3.04.4 15,29 04,25 2.1,3.0
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A9 2 AZLUULRAYLAL 95%Cl YBIMUUUTLLNUNIRNARLUARINTZAUDINITANDILA DN (51B)

AZUUWRAE (SD), 95%Cl

HUUNAFBY

NANAILAN AgusNB9LAs
JERHIN Taiguna9 UIunang 394
n=b4 n=31 n=37 n=21 n=88
word list 16.5(3.2) 15.0(4.0) 14.7(3.5) 13.6(3.7) 14.5,(3.8)
recognition 15.6,17.4 13.6,16.4 13.5,15.9 11.8,15.3 13.7,15.3
n=52 n=31 n=34 n=18 n=83
forget rate -38.5(36.6) -39.2(29.6) -568.7(38.0) -69.6(39.7) -563.8(37.1)
-48.7,-28.3 -560.1,-28.3 -72.0,-45.5 -89.3,-49.8 -61.9,-45.7
n=42 n=24 n=21 n=6 n=53
Trail Making 242 5° 229.5° 249° 292.5° 240°
282.3(152.2) 240.7(117.2) 290.1(142.9) 312.2(130.8) 269.5(130.4)

a = A5931%, naming: Boston Naming-Thai, CSI-Df = HAGNgYaIAREE CSI-CS U CSHS

AZLIULRALYBY CSI-CS, CSI-Df (WA iaNseshInla LaTINNGNANDILADNNINUA
FI9ALRAYTLHINS CSI-CS AU CIS-IS), CLOX, LUDUILAUNIRNA (©nL3% ADAS, animal, naming,
IQCODE-16, WL, delayed recall aMtn3gning

NANUARAUNGNANDILTDNDINThITULTS Wi lal

forget rate) AHUNTTNININFNUNFLATNRNFNDS
wonlapgefislea1AannaAl 95%Cl
#1330 NN TININNGNUARAUNGNDINTHUBY

aer
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AN599 3 WisUeuARAsNUTaNI 1IN (AUC) a1BAAINILAUNNITENDILE BN

AUC(95%Cl)

HULUNAFAY — . =
ITHTLINAN sogliiquuss  poal Urunare¥uly  p-val 334 p-val
Thai 0.52(0.41,0.63)  0.80(0.70,0.87) ref 0.88(0.78,0.94) ref 0.72(0.65,0.80) ref
CSI-CS 0.59(0.48,0.70)  0.65(0.54,0.75)  <.01 0.83(0.73,0.91) 42 0.68(0.59,0.75) .38
CSI-IS 0.60(0.46,0.73)  0.68(0.57,0.77) .05 0.74(0.61,0.85) 23 0.69(0.61,0.77) b4
CSI-Df 0.63(0.562,0.74)  0.69(0.60,0.78) .02 0.86(0.76,0.93) .84 0.71(0.63,0.78) .76
CLOX 0.58(047,0.69) 0.76(0.66,0.84) .38 0.85(0.75,0.92) .56 0.72(0.64,0.80) .75
IQCODE-16 0.63(0.51,0.73)  0.76(0.66,0.85) 49 0.81(0.70,0.89) 40 0.73(0.65,0.80) .93
|QCODE-8 0.60(0.48,0.71)  0.67(0.56,0.77) .02 0.77(0.66,0.86) 21 0.67(0.59,0.75) .29
animal 0.51(0.40,0.62)  0.60(0.50,0.70) <.01 0.76(0.64,0.85) .01 0.60(0.52,0.68) .02
ADAS-COG 0.53(0.42,0.64)  0.68(0.57,0.77) .01 0.76(0.65,0.85) 14 0.64(0.56,0.72) <.01
naming 0.55(0.44,0.66)  0.64(0.54,0.75) .01 0.70(0.68,0.80) <.01 0.62(0.54,0.70) .05
word list 0.51(0.40,0.62)  0.71(0.61,0.80) .53 0.81(0.70,0.89) 43 0.66(0.58,0.74) 15
delayed recall 0.54(0.42,0.65)  0.71(0.61,0.80) .30 0.76(0.65,0.86) .23 0.66(0.57,0.74) .28
word recog 0.59(0.48,0.70)  0.68(0.57,0.77) A7 0.72(0.61,0.82) 1 0.66(0.57,0.74) .30
forget rate 0.52(0.40,0.63)  0.66(.054,0.76) .06 0.74(0.62,0.84) 27 0.62(0.53,0.70) 18
Trail Making 0.60(0.46,0.74)  0.55(0.42,0.68) .01 - 0.53(0.42,0.63) .03

ref= reference, Thai: WUUUSZAUENWENDIINY, naming: Boston Naming-Thai,

AANLNUEY (AUC) nnuuuU Il
duosidnsluszezsaguiiansyiuan dauszey
laigu39 AUC 989 IQCOD-16, CLOX WagN3i3eus
FdmTTeranentie forget rate lalLLANEI9AN
BUUUTudn naNeglng

Lﬁai’gmﬂa;mamaﬁLﬁlamﬁﬁ%m@ LU
Aanseoileedu CSI, IQCODE, CLOX AuwUY
Ysztiudnnduesng lUnuauLane19e e
Agd1A  WALUUUIZLAUNINAATINY QNS
ADAS-COG ag Trail Making WANAINAINLUL
Usedudninadueglngsgreiineddey

GO

NIANBIAAFAYDILUUUITLLEUNNIE
duaaidon lufiilinauslunimsinvengy
AxpaLdontionan Imﬁa@ﬁ@munu CSI-CS uag
CSI-Df Aip <7, <5 AFpwazAaNll (ANNATLNL)
AINRIGURIH 59.6(68.5) waz 52.8(83) 9w
IQCOD-16, IQCODE-8, CLOX @@é’mmt,mmm
§ 50, 24 waz 7 f¥ezazanuly (NS
AD 69.2(72.6), 62.2(64.7), 48.3(76.5) ludiunuy
Uszifiudsinen msdeuiamdnd waznisiden

FONIN LaZBU| AIANTIST 4
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A131991 4 ALY AANNANNE, positive AT negative likelihood ratio (+LR,-LR) &4 4nfndilnansas

YRILUUUILLNIA8 Youden index

UV T Sensitivity 95% ClI Specificity 95% Cl  Youden  +LR -LR

Thai

<22 64.5 539 - 74.2 72.2 584 - 83.5 0.37 2.3 05

<23 73.1 62.9 - 81.8 63.0 48.7 - 75.7 2.0 0.4
CSI-CS

=<7 59.6 48.6 - 69.8 68.5 544 - 80.5 0.28 1.9 06

<5 82.0 72.5 - 89.4 40.7 27.6 - 56.0 14 0.4
CSI-Df

=<5 52.8 41.9 - 63.5 83.0 702 - 91.9 0.35 3.1 06

<55 53.9 430 - 64.6 755 61.7 - 86.2 22 0.6
IQCODE-16

>49 71.4 61.0 - 80.4 62.8 48.1 - 75.9 1.9 0.5

50 69.2 58.7 - 785 72.6 583 - 84.1 042 25 04
IQCODE-8

>22 94.4 876 - 98.2 15.7 7.0 - 286 1.1 0.4

>24 62.2 514 - 722 64.7 50.1 - 77.6 027 1.8 0.6
CLOX

=<7 43.8 333 - 54.7 922 81.1 - 97.8 0.36 5.6 0.6

<8 48.3 37.6 - 69.2 76.5 62.5 - 87.2 2.1 0.7
WLL

=<13 52.8 41.9 - 63.5 74.1 60.3 - 85.0 027 2.0 0.6

<14 59.6 48.6 - 69.8 66.7 52.5 - 78.9 2.0 0.6
forget

=40 66.3 55.1 - 76.3 57.7 432 - 71.3 024 1.6 0.6

<375 67.5 56.3 - 774 53.8 395 - 67.8 1.5 0.6
word-rec

<15 534 42.5 - 64.1 704 56.4 - 82.0 024 1.8 0.7

<16 60.2 49.2 - 705 63.0 48.7 - 75.7 1.6 0.6

(cAo]
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A1319%1 4 ALY AINRNNE, positive WAE negative likelihood ratio (+LR,-LR) &4 A0fALAN1LENYDY

LUUUS2R%A98 Youden index (518)

UV TEL Sensitivity 95% ClI Specificity 95% Cl  Youden  +LR LR

delayed

=<3 66.3 553 - 76.1 59.3 450 - 724 026 1.6 0.6

<4 76.7 66.4 - 85.2 46.3 32.6 - 60.4 1.4 0.5
naming

<12 76.4 66.2 - 84.8 53.7 396 - 674 030 1.6 04

<13 88.8 80.3 - 945 241 135 - 37.6 1.2 0.5
Trail Making

>789 71.7 586 - 82.5 424 255 - 608 0.14 1.2 07

>180 733 60.3 - 839 333 18.0 - 51.8 1.1 0.8
Thai: wUUUsEERENNaNB9INe, WLL= word list learning, forget= forget rate, word-rec= word recognition, delayed=

delayed recall, naming= Boston-Thai naming
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