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Study of measurement properties according to dementia diagnosis criteria of
the 14-item dementia screening tool in the older adults*

Orawan Kuha M.Sc.** Nutda Kumniyom Ph.D.*** Charunee Vidhyachak M.Sc.****
Daochompu Nakawiro M.D.Dip.***** Patsri Srisuwan M.D. Ph.D.****** Nitikul Thongnum MS.*******

Abstract

This descriptive research aimed to investigate the measurement properties according to dementia
diagnosis criteria of a 14-item dementia screening tool for dementia screening in older adults. The sample
was 765 persons, aged 60 years or over, residing in communities in Chachoengsao and Nakhon Ratchasima
Provinces. Data were collected by using a demographic questionnaire; the 14-item dementia screening tool;
the MMSE-Thai-2002; the MoCA test Thai version; and Physician’s diagnosis according to DSM-5 cri—-
teria, which was used as the gold standard. Data were analyzed by using descriptive statistics. Normality test
using the Kolmogorov-Smirnov test revealed that the data were normally distributed. Therefore, an analysis
of measurement properties according to dementia diagnosis criteria of the 14 -item dementia screening test in
comparison with dementia screening standard tools and Physician’s diagnosis.

Results showed that among the 765 older adults, 5.5% were diagnosed with dementia, 85.9% were
diagnosed with mild cognitive impairment (MCI), and 8.6% did not have memory issues. The 14 -item de-
mentia screening has a reliability value of 0.928. At a cut-off score of 30 points, the test showed relatively
low sensitivity but high specificity and accuracy [sensitivity 10.34, specificity 94.91, Accuracy 88.5, PPV
14.29, NPV 92.81, AUC-ROC 0.535]. In the MCI group, screening sensitivity was notably high, whereas
specificity and accuracy were relatively low [sensitivity 81.03, specificity 13.72, Accuracy 18.82, PPV 7.15,
NPV 89.81, AUC-ROC 0.485].

Upon selecting cut-off points equal to or greater than 25 points, the MCI group demonstrated increased
sensitivity, specificity, and accuracy [sensitivity 87.16, specificity 14.33, Accuracy 24.71, PPV 14.46, NPV
87.04, AUC-ROC 0.507]. Within the dementia group, specificity increased while sensitivity and accuracy
decreased [sensitivity 7.34, specificity 94.82, Accuracy 82.35,PPV 19.05, NPV 86.03, AUC-ROC 0.525].

The measurement properties of the 14-item dementia screening tool are suitable for MCI screening.
It can identify those at risk from those who are normal. The selection of new cut-off points directly impacts
sensitivity and specificity, resulting in a trade-off pattern between the two. Therefore, the sensitivity and

specificity of the 14 -item tool remain limited, warranting further study and improvement.

keywords: dementia screening; older adults; dementia
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Hauanalne’ meaaziiae lasiiumsveaylfins
$U5D9R3HEIINMFITILRNLAN MNAMLNTITNMNS
a3es9nlunyudvasdatungmansaniia
wszé’msmtywmé’n‘slﬁapqumq ATUNISUNNE
NIENTNANTITUGY Fameeaznssumslaiasean
ayanalildnssusesasasssn madasatudaly
Tassmsiaiasiionansasmmzansudonfimnzan
dusuggeanglng MNENEIIIN 4/2561 Lil
1 weAINeY 2560°

nIsINUSaUsoudaya

msdnnluassil Wumsiiensidaya
Adudunimesnamsanunlulasimsiadasiia
dansesnmzanaudeniiiinzandmiuggiany
Tng? fisunou dadi

1. aussyudafians iiaFuasne
audaalaseimATouasaSeNaNN NN U
uasfiside semsilnausumslieiasiia Usznau
e 1) n3asiiadniumseansed As LUUNAFEU
14 dadman Tinunguaraanasassugly
BUFY (BEN.) Uay 2) n3psiladmSumsaauan
P9 wuUUseLiu TGDS-15, MoCA test kd MMSE
Thai-2002 Tfiuyaainsmamsuung laun
WENUIAINBW UNINIMIAFITNGY UDIAINEN
uazilnsinuzmsliadeciia wipunasauanuties
uazanuwiui lumsldieiaciie

2. G‘hLﬁunwstﬁuﬁagaQWﬂnq'uﬁmshq
Togldiadneiiodss laud (1) wuudansas laud
wuunaday 14 Jafm o lagaraalnsaansagy
(2) WUUANNTBINNIETNLAS) laun TGDS wa
(3) wuvdsstiuanmwanatuazIzuulszan
1@l MMSE Thai-2002, MoCA test lagyaans
MNMIUNNE BN TG
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3. ATRFBUANNYNABYBNTBYILAaTU
NaMIUTHAUAANTBI/ARLEN IAUUINGNAIDEN
poniflu 3 ngu 1A ndaUn@ (normal) naudlil
ANTFUTIOMNFNDIUNNIBNTEEAY (MCI) o
mjuﬁmﬁﬂauamﬁau (dementia)

4. ngudedslunguiiinmzanssommn
aupIUANIasTEErAULasnd N s daaunadan
azgndanuuwngiival¥msiiadedudu Tas
ANsanNNNENUsEIA anvuzaIMIINAGTInuGE
(NEIIN534i933 DSM-5 Criteria

MIAANTaY AayITehTayan

U

De

ez lealdlusunsudnsagy aail

1. M3t ayadiuynnaldadna
Bawssann 1aun Menud (frequency) Sasay
(percentage) ﬂ'ﬂLQ%%EI (mean) LLaxﬁ’JuLﬁﬂQL‘lJu
WIM99 U (standard deviation: SD)

2. ALV ATINFDUNINIZTNILAIVDY
doya logldadalaalulnsan-alusuaw (The
kolmogorov—smirnov test: KS) WU ﬁagaﬁwm
fimsuanuaslasund

a v <& 1w '
MITNN 1 wagawﬂﬂwmnqumaﬂw

3. ATV MIAMNUNUATIN WL I
(criterion validity) lawn anula (sensitivity)
ANNANWIE (specificity) ANV L‘ii"aﬁa (reliability)
AMANUULNUE (accuracy) AINSWENNTAINAUIN
(positive predictive value, PPV) @1n1swennsol
WaaU (negative predictive value, NPV) Qﬂgl’(ﬂ
AAULUY (cut-off point) LLaxﬁuﬁlﬁﬁﬁlﬁ (receiver
operating characteristic, ROC) N 3@ U area under
the curve (AUC) Lﬁﬂuﬁmﬂ%}mﬁammgm
wAZLN I SITRs AT aNDIE DN BIUNNE

wan1sJvg

naudagiidnmsdnm fuau
765 AU gds 70.20 U (SD=6.831) (Hungu
fasangTacu (60-69 ) anniiga Sasar 51.11
nangeIgienaln (70-79 U) Ta8ax 38.69
nangeangiavans (80-89 U) Saeay 9.80 uax
nquengannnt 90 Tl asaz 0.39 daulua)
Wuwandaannniiwazg $aeas 63.01 waz
Fa8az 36.99 MIUMGU szAUNMIANUDENTINGD
viavue 6 U Savas 83.79 s09a4n fa dums
dAnwn 7-12 1 $oeaz 10.07 dauaaslumeaii 1

ﬂ'agaﬁ'ﬂﬂ T
278 LGTN ERLY
278 @ Mean= 70.85 SD=7.062 Mean= 69.80 SD=6.670  Mean= 70.20 SD= 6.831
Min= 60 Max=94 Min= 60 Max=99 Min= 60 Max=99

60 — 69 129 (45.58) 262 (54.36) 391 (51.11)

70 - 79 123 (43.46) 173 (35.89) 296 (38.69)

80 — 89 30 (10.60) 45 (9.34) 75 (9.80)

90 Wyl 1(0.35) 2 (0.41) 3 (0.39)
EAUMIANE

Bewiaenh /v 6 1 223 (78.80) 418 (86.72) 641 (83.79)
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M50 1 Fayamlizaengueiaga (6a)

ﬁaadaﬁ'ﬂﬂ T
(k] N 3
Seu7-129 40 (14.13) 37 (7.68) 77 (10.07)
ayUSanviatieun 5(1.77) 9 (1.87) 14 (1.83)
Usanes 12 (4.24) 11 (2.28) 23 (3.01)
ganifSaanes 2(0.71) 3(0.62) 5(0.65)

¢ aa

NaNMIURBVDIUNNE NANTHNNINMS
ZnUTEIR aNBULBINISNNAILALALLN U NS
ANy DSM-5 criteria SINAUNAALULUUINULUY
UseLiiuanasgIu Ao MMSE-Thai 2002 1as MoCA
test ansautangugeagaanu 3 ngn laun
(1) nguUn@ iU 66 8 (3088 8.60) (2) NN

ld‘d a a v | o v
niaNuiaUn@MuUUIIIU U 699 AU (Sa8ae
2] 1 v aa v oA o 1 <
91.37) Blunguiiazlasumsitaseduguiniu
(3) NFUNANMILANTIOMWINBIUNNTBITEHTAY
(MCI) $1u 657 18 (58882 85.90) way (4)

]
VoA

NANNAANZENDUTIN (dementia) IIUIU 42 8

9
v

(50882 5.5) AIULEA UM 2

MI919N 2 PUIULESDEDE u,a:m'ivnmmﬁuﬁu'ﬁmiﬁ'ﬂﬂsmQ’qqmqﬁﬁumuwmaau 14 da@mony

WBUNUKNANMSINIDYBILINNE

LWUUNAFAY 14 Tamany wanNAnevaINNg (Sauaz) FRTY P-value
Dementia MCI Normal
Uné (< 30 AzLLUY) 33(78.6) 620 (94.4) 62 (93.9)  715(93.5)
NOUG (> 30 AzLUL) 9(21.4) 37 (5.6) 4(6.1) 50 (6.5) 0.017
3 42 (100.0) 657 (100.0) 66 (100.0) 765 (100.0)

ASNAFBUNIAIINUN UATINH LA U
YIUUUNAFAU 14 TafoN Haranudany
(reliability) t¥N1U 0.928 dlawSsuideusunams
FHAneVDILNNE WU (1)1unz§uﬁﬁmmﬁmﬂna
mudsou Amenul Seuar 7.58 anudumne
Sagaz 92.42 MANNWIUG 588 14.90 MMS
NeNNIINAUIN SDEAE 91.38 MMSNENNTAINAAU
Spear 8.63 (2) ’luna;uﬁﬁm'a:amsamwaum
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unwIadszazay Amenull Saeer 81.03 AW
F1mz 5oy 13.72 MANULNUE) 5088y 18.82
MMINEINIAINAUIN SB8RL 7.15 MMInensal
NaBU 3988 89.81 war (3) °lunz~g'uﬁﬁm';z
anaudan menwuls fovaz 10.34 Az
Sagazr 94.91 mANNuNUG) Sp8ay 88.50 MM
NENNTAINAUIN S8AE 14.29 MNISNENNTAINAAU
Zonaz 92.81 dauandlumsi 3
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MM 3 ANUUNUATIONNAVBIUUUNAFIU 14 FaaouifisunumsdIdanguaaunwng

aa % 4 ]
N13IUINYYDILNNEY MINAFTAUANINUNUATIOINN AN (Criterion validity) (N=765 A%)

Sensitivity ~ Specificity PPV (%) NPV (%) Accuracy AUC-ROC

(%) (%) (%)
Abnormal 7.58 92.42 91.38 8.63 14.90 0.500
MCI 81.03 13.72 7.15 89.81 18.82 0.485
Dementia 10.34 94.91 14.29 92.81 88.50 0.535

PPV = positive predictive value; NPV = negative predictive value/ AUC-ROC = area under the ROC curv =
0.9-1.0 : very good, excellent 08-0.9: good 0.7-0.8 : fair 0.6-0.7 : poor 0.5-0.6 : fail <0.5 : Worthless

test, better roll the dice

ROC Curve

Source of the
Curve
—— Aknormal
——mcl
T

0.5 D
—— Reference Line

0.6

Sensitivity

0.4

o.o T T T
o.o oz 0.4 =] [= k-] 1.0

1 - Specificity

Diagonal segments are produced by ties

1:' tﬂy lﬂ' v ¥ o
i 1 Wuhlaleg ROC 2290 uunaday 14 281y

HaNSANBIMAURIATAY (receiver  M3Iags Iiuagnaasmuanaiiuais uazsmnenil
operating characteristic, ROC) UazMsfIai area 161 0.5 naudasdandasiiatuluiivsslomilums
under the curve (AUC) 2pauuumagay 14dadan 30 damnieansuld dwlnajdasiianannnh 0.7
wun (1) Tunwsﬁﬂﬂsaqnduﬁﬁmmﬁmﬂnﬁﬁm guly 3eazdaiiedasiiatuiianuuaiug uazly
Uz fienindildld AUC-ROC hu 0.500 (2)  waflgnaaseuamanuaislussduiinaiulad
Tunguggaogfiinnsanssonwanasunnsag SEALBEANTANBIAINUNUATININ
seazeu Heniunlalae AUC-ROC Whiy 0.485  wnausi (criterion validity) 2894UUNA&0YU 14 78
uaz (3) lunduggeargfifiamsanaadan fenitul Mo Wamuuagada (cut-off point) Mutnaui
181&3 AUC-ROCINAY 0.535 auandlumuil 1 @ MAzuuL5INGNNNT 30 Az a5 lUnuwnng
milumsulanamiuildlds AUC-ROC Basndi itesumsuszidiu dauaadlumsi 4

Y v Y = ﬂ‘ =) =l ) o
1(71L°Zl']1ﬂ3ﬂ'] 1.00 waeeiAIaviiadinnuuaudg
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MINT 4 AFAAIALUUULBILUUNATBY 14 T !y TuMTAANTBINILANTIONWENDIUNNT DY

STELAULATAITENDIFRN HaunuNansIHaRgvaIwnng (N=765 A1)

cut-off Mild Cognitive Impairment Dementia
point sensitivity  specificity PPV NPV Accuracy ROC sensitivity  specificity PPV NPV Accuracy ROC
(%) (%) (%) (%) (%) Curve (%) (%) (%) (%) (%) Curve
=20 83.20 12.86 30.90 62.04 35.29 .465 6.97 95.20 40.48 68.60 67.06 .545
=21 83.25 13.13 26.48 67.59 32.29 .470 7.66 95.32 38.10 73.31 71.37 557
=22 84.21 13.64 21.92 75.00 29.41 .485 7.60 95.12 30.95 78.15 75.56 .545
=23 84.72 13.85 18.57 79.63 27.19 491 7.64 95.01 26.19 81.60 78.56 .539
=24 85.71 14.08 16.44 83.33 25.88 499 8.73 95.15 26.19 84.09 80.92 .551
=25 87.16 14.33 14.46 87.04 24.71 .507 7.34 94.82 19.05 86.03 82.35 .525
=26 87.10 14.29 12.33 88.89 23.14 .506 7.53 94.79 16.67 88.11 84.18 .524
=27 84.72 14.00 9.28 89.81 20.65 .495 8.33 94.81 14.29 90.87 86.67 .526
=28 84.72 14.00 9.28 89.81 20.65 495 8.33 94.81 14.29 90.87 86.67 526
=29 83.08 13.86 8.22 89.81 19.74 .490 9.23 94.86 14.29 91.84 87.58 .531
=30 81.03 13.72 7.15 89.81 18.82 .485 10.34 94.91 14.29 92.81 88.50 .535
=31 80.00 13.66 6.70 89.81 18.43 .483 10.91 94.93 14.29 93.22 88.89 .538
=32 80.39 13.73 6.24 90.74 18.17 .485 9.80 94.82 11.90 93.64 89.15 .528
=33 78.72 13.65 5.63 90.74 17.65 .482 10.64 94.85 11.90 94.19 89.67 .530
=34 77.27 13.59 5.18 90.74 17.25 .480 11.36 94.87 11.90 94.61 90.07 .533
=35 75.61 13.54 4.72 90.74 16.86 477 12.20 94.89 11.90 95.02 90.46 .535
=36 81.82 13.58 4.11 94.29 16.54 479 13.89 94.92 11.90 95.71 91.11 .538
=37 73.33 13.61 3.35 92.59 15.95 .480 13.33 94.83 9.52 96.40 91.63 .530
=38 76.00 13.78 2.89 94.44 15.82 .487 12.00 94.73 7.14 96.96 92.03 .520
=39 75.00 13.77 2.74 94.44 15.69 .486 12.50 94.74 7.14 97.10 92.16 .521
=40 75.00 13.83 2.28 95.37 15.42 .488 10.00 94.63 4.76 97.51 92.42 511

nisenusigwa
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1

TaulSauisununasinsIaReNeMsunwng
dlusnasgu
HANIATINTBUANTNUAMTIAUDEA NN
d00A8 UMM I Has ANz aNBIHDNY DY
wnne wuinﬁaﬁmummé’m (cut-off point) ®N
naeirpAiasiie @ 30 Azuul Amanudaiy
Tuszaugs (reliability 0.928) Fadueiiannni
0.7 wiafiehathaias 0.9 Aalauuunaaauil

A19-20

Wuidesiialumsdansesiia® quanddns
dansaslunguiliinnzanaadan faadaiiy
30 azuuy wuhdenuhlumsaansadluszau
ﬂ'auiﬁw‘iw (sensitivity 10.34) anymnglums
wengfiundaanangiidenudedluszduaau
ﬂ'wqgjq (specificity 94.91) uazlanuusiuglums
AANa9luszAUABUINGN (accuracy 88.50) NA
dalomaiazasadansaawugifianuided
Aauzhach
HaMsATIFaUNUETInTINdansaslainy
anudsavianguindiidautiags deandaiy

v
]

NaNISANEIZDY 9esad waau) wazame'? 9
Annananiinsiazasuuneday 14 Jafmou
Wisuisudunuulsafivanasguiinud wuu
nagouiianuhlumsdansasnnzanaudan
Tuszhudausnam (sensitivity 36.4%, specificity
96.5) aniziimsaansaslunguiifinmzanssann
anasunwsasszezau ienuhlumsaansesaglu
FEOUABLINGINT (sensitivity 81.03) ANNTIWIE
Tumsuangiundaanangitanudesluszdu
Aoughee (specificity 13.72) waziianuuaiug
Tumsaansasluseauaause (accuracy 18.82)
namdailamafiazasadansasnugiiianuides
fidoudigs dugiinmadansasluinuanudes
vienguunddidouthad uandennuamsdnn
04 30U usan uazane ' iwuhuuunagey
fienuhdannlumsdansesmmzanssomwanes
UNWIBNSE8EAY (sensitivity 7.6, specificity 97.2)
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TasUndadaaiianldlumsdansasnnzuislse
msiimanuhiuazanuiiwe snnni Seeas 80
Jeazdoduaiaciiafiianugndasuiudigs 3
anyhuazanuimnzduevanlunsusediv
aMugnaasadAlasiia Gty wnia3esii
fenulags azsansaigiiilemaiinany
Aaundidhgnszuumaiiasadnmnldunniige
uwimniasesiiafiianuld erawugiiundvie
Wiinaduauarniiniu diwaliwaralana
fazlafumsitassdnmneaudduiionms'
Lﬁaﬁmsmmmmmxamamﬂﬁﬂmu
naeiaeaiaeiiadl 30 Azuuy SraMTIATIEW
Wuilalawaens1W ROC W38 Area under the curve
(AUC) wuiﬂunq’umazaumﬁau fieniuilalas

v
1o

AUC-ROC 1fiu 0.535 aueiilunguiiinguind

ANLFNTTOMNWENDIUNWIBITEEEO Y HANUN L6
1A9 AUC-ROC ¢iNU 0.485 daAAaanUNans
dnwaee grasel uaan wazame' Awud Tu

v
oA

nauiifamsanaadan Sanuildlds AUC-ROC
Wiy 0.6 saiitlunguiliinnzaussomwana
unwsassezu Heiuiilalas AUC-ROC iy
0.5 Famsutanamiuiildlas AUC-ROC Saenil
T lnden 0.90-1.00 udasduaiasiiafianw
udu lumsiogs uazlinagnaasauanuiu
93¢ MnAdile 0.5-0.75 mrauanIBaLASBai BT
fanuuwiuslumsiaszauaauingg wazmne
A 0.5 udasdueissiiatulaisinsathanlsle
vialifiuslenilums’a Feailsansulddiulng
Faedienannd 0.7 2uly Feacdvinedasiieiy
Fanuudud LLaﬂﬁmaﬁgﬂﬁmmummLﬂuaﬁm
Tuszeuiinasule’
MS5BUUUNAFBUFNTIOMNANNT 14
Fasronu uaasiialumsdansagiiidam
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dansasdaudrniosnslunguiiinmeanaudan
WAENRNTT AL ANTIONNINBIUN NI DeTEEE
du dlaiFsuiisuiuinarinsitasannzayas
@ou windimsfimsanyyadanzuuuiiinzay
Tmiv3adenlfaadansuuuiich iy innhvie
unAu 25 azuuy enannhuazenudiwzlungs
fifiamzanssnMmaNBIUNNIBTEELIY LN
(sensitivity 87.16, specificity 14.33) Lwﬂumjuﬁ
fimmzanaudan aanwhuazanuiimendy
Aeana (sensitivity 7.34, specificity 94.82) a9
UANANDINHANTANTIYBY gNESaT Weu) uae
Aoz’ Mguahimuagadai 24 azuuuduly
fiehanuhuazanudumglunguiifionzanas
Eow anzaw (sensitivity 45.5, specificity 88.7)
Fufinduanngada 30 Azuu (sensitivity 36.4,
specificity=96.5) MNNAIMITIATILHINANNLIY
ASIONLNY (criterion validity) Lﬁ'ammaau
AMFNTANITINYDILUUNATIUFNTIONINANY
$1 14 dadoaluaseil ehiildiianuuandan
MATevasgiedey waun wazans'? iisadie
ANUUANGNYDIANHUENGNAIDEN 2UIAUDY
NNIBEN WaITMIATEMUTUTEUTENTIN
winailaanasgusaniunmeinsidasevas
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msdnmuaasliiiuilunguiiiamzavaudon
WALNGUTITNILENTIONINANBIUNNT BITEBE T U
Yy Meaefidnuasiianatuazindunuuase
AugN (trade-off) Lﬁaﬂ%'mmé'ﬂmﬂzuuﬂwﬁ
s liaanyhiinduudmenuiimzazan
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