An Application of the Literacy Independent Cognitive Assessment
When It Is Covered by Health Insurance
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The Literacy Independent Cognitive Assessment (LICA) is a neuropsychological test battery applicable to both illiterate and literate
elderly. The LICA consists of 13 subtests assessing memory, language, visuoconstruction, executive function, attention and
calculation. The subtests of the LICA were found to have high inter-rater reliabilities (7=0.85-1.00, p<0.001) and moderate to high
test-retest reliabilities (/=0.50-0.86, p<0.001). The area under the curve of the receiver operating characteristic was 0.985 in each of
the two literacy groups. Sensitivity and specificity of the LICA to make a diagnosis of dementia was 91.9% and 91.8% at the cutoff
point of 186.0 in the literate subjects and 96.2% and 91.1% at the cutoff point of 154.5 in the illiterate subjects. The battery was fac-
tored into two separate factors consisting of verbal memory tests and tests for other cognitive domains. The subtests of the short
form of the LICA (S-LICA) were selected based on the factor analysis and validation study results of the LICA. The S-LICA consists of 8
subtests. The S-LICA also had high test-retest reliabilities, and high sensitivity and specificity of dementia diagnosis in illiterate and
literate elderly, respectively. The LICA and S-LICA are a valid and reliable instrument for a diagnosis of dementia in both illiterate and

literate elderly.
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Table 1. Subtests of the Literacy Independent Cognitive Assessment
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Subtests

Cognitive domain

| Story immediate recall (score 0-20)
I1. Stick construction (score, 0-30)

[1Il. Word immediate recall (score, 0-20)
IV. Visuospatial span (score, 0-16)

V. Digit Stroop test (score, 0-25)

VI. Calculation (score, 0-12)

VII. Story delayed recall (score, 0-20)
VIII. Story recognition (score, 0-10)

IX. Visual recognition (score, 0-40)

X. Word delayed recall (score, 0-20)
XI. Word recognition test (score, 0-20)
XII. Animal fluency (score, 0-22)

XIII. Color and object recognition test (CORT) (score, 0-15), and naming test (score, 0-30)

Memory
Visuoconstruction
Memory
Attention
Executive function
Calculation
Memory
Memory
Memory
Memory
Memory
Executive function

Language

218

B IZITIEES| 201711 H|36X} ZAHGIALH S

-o1= -
o =



LICA ZAY 043t Al ALE

olo}7 |3 AR SRS, A AA-E T A/l
Al B2 FAE ] Qlrk, S AR AL 1ol 8
ot AL w=ols ok £ A olo'E Bl = 7,
S7tH o2 WA} Bdshe 8-S Hadtt, A|As))
AARE 277 ol sk, A Sk E el =9
A olobr|E TR AP Ao 2 wge] Hal 7]
e Ik gAlelth o]ojA] “ApdAL 831 ARIAARE
Algaict, olobr]9} FAE 107) sHe] AR} 7F Ao U
&l 3712] B7|7} FoXIe), 7“}4— AT H7)E ¢lo] 5
3L, IR B7] FollA] w=2lg Tt = A olopr] Ui
I ARBR= A BT :r“*o} et
S AR AL 2)E AT T EE Wk
Axtelek, vl 7Re] 71 25| make] Uit wh)(7F2s} Al
27}2}0.7em, Ao)7} 15cmo] W, §+H2& Eol] 1cme] wk7Al o]
A7) E g7Azke] kel =t vl 7] Hivt 543 &
Bl o] 7L Ql= ARRLE Bt A= AA I & 71|
AT FUE FEE vHEo] B AAlolt), w Al
4707} o FaL Qi FEjE ofe}, Mgk Fito] ofTt]= e}
3L QEAIA] Fo] A TAdsf o gt
SofsldArE STAFIH AL 3), AR
(2721 10), AQNAFAF 1) 2] Al B2 o]Fo]x] 9t}
ARS-EL 107 9] otz A A, o, F] AI7EA] W el Al
e s 9 SHI% dolER A3t
A BZIF L HAAEAAL 4 vl Aol A A S22t
o]9le] 2}=-g o] g3t FolHg AT HH o7 HeF?]
t}. Corsi block @ef o] 97 Erto] IRl Ale 7k Ak
< Sg3ich. Ertel ok Holli= 15E] 9714 5227} 43 Q)
o o] We AAAZE BA| Hek, 3 AR = A7) 2 QA
e S 1A "o}, AARF Bubs AlAE SR H o
A PR O MY R B v SAYE o) Bk A
Hgh= 2 o2 A} Hs ),
fﬂ*‘fﬂe‘ﬁ*}(*ﬁ)% 5)b E}"oka o] ~2EFHALF
oA vl =5 £ 2 Q23 & Qe T
o AL} Hg-o] 71538t FEo|t}, A4(21x30cm) TFA 2] 23-<]
FAF 2EE 7hEr) AlgEnt, 7 7hess 534 10252 5070
ko 2 o]FolA St} 7} Fholl= AF0l I8 524+ 1, 2, 3
o] 7292 wiA = o], F s07He] AlFo= -'rWEl‘EiE} A
WA Aol E AFT-E Bl 92wl 9ol 5E 7}
Zleyste] o} = W27FaA] 2k 7hell A3 Q= 5%

FHNO

Wl

tHettl B ete] 20174 = M36Xt E=Astste] - 29= -

Al ek, ARE AREE 3ioltt, WA Al o= 2t 7l

28] iz Al Mg HatsioR gk 74, 271 Al 7H 2l
= koW, ofel sl ik oletar Harsof ghct. ARk Al
3ot

£ Htete] e
Fapoln, Felt e BAZ Faol eSS 33
BEe A2shshaA A4 A 58S dori sHck

S A QLA A 9 QP AT EIR Sk RIAL
oA olof A= AL A1Z} 710]E Ao Stk A Al
Aol g e, ok 1fetes el 104-] Be) ARIS
A SEe Sgehes TR 2072] vty A}
Zlo] g A AAE=H, o] T 10782 2ol AkelA A
AEIAE ARdoln, yprA] 1072 A S A] gk Apxlo]
o, AAEA] ek AR BEEE 472 B2 = RlemH,
olF 57 EH AR el (related) 2, 5732 9 &
B2 o 2= F-eh(unrelated)SHA] Al 2= At w2 = 2F A
Zloll sl QbA] 1 ARZIQIA| O] oS “of = oh Q'8
gt

SEolFH7 AN 12)F LICAME Tolf-3
AR Eeeltt. S olehs vd T 2des A
of, 1322] Agk AR bl Hh3h Wol F& o5 A}t
bz o 2 B uEtE = g,

ojn| ok A7z A AR o| 2 7| AAHAAAY 13)= 3t
o] A} bl 5712 FAE A Fefolck, A= ARle.
= AR SR, 3] g Fh= ] F 7] Ablo] clafslo] $4]

o AL}, & ARle A B4R Bde) Ablel T o
Abde T uPde] 2 54 WEAA) A obd e
2 YHE oo}, WA T Al Z od o] UAISH: 7
Q17 o} )2, T ellde] oL RolglA] Wushes 74y
3hoict. o PARE Az 9 ) Q14 AL B of 54
FolA] A} mofol] 2AE Wao] 1 thde AR
£ Whksha, Fbdoz 1 g o8 BeoH o
7] Q1o 58S 7 BRI, MR A Sk
o thet el 327] el 1 Ablg v

& WA PR, S0 s

o,

.|_4

=

=4 1
o

219



ATAEL 73l ofHE WA 5 = vlES|HARE )
whsho] LICAC] 233F9itt. vlidle
=31 B, LICAdME 75 &3
o} o] Zidel whEd Zafjal= THle] &3 ALsl o] 3k
olaliatal A #-gol| BHE =7]A] ¢b& Hxo| AT
THE AYs AFelnt. o]of wht LICAIAM = 7 <72
$171e} 2717} 7hsslok el = kst LICA ZAARA] el
54 g wWeel] A2 F 2ge] AR 7EE 2l
. 018 IR 222 Y EE o] §7] T8E Wrieith
28|31 wpR|E 2gEtel| gk g At B3R 2n2
J3te] A EF sto] 227] 58S Wrisitt. 1e8a Bt
R et a3 e o7 = e e bl o B G I o = o
2w 5] o] =2 §7 227] FEo] "ozl e 7 Lo
B2 olule HaAollA 9zt 28] $7] 9 277} &
A FEolM 7 AAEAE Bo] 73l o5 Attt

LICA®] 7} 27irte] 3= AL a0l Mo iy
o] A7t A A o] =it ol& A} flste] &7
ARl A3 HEsEe] 03003 ] A HSE 2= LIcA
A AAE FE3AHTable 1), 7198 AAFE2(0]oF]
3PFAAL EASPEAY, AIAAIAAD F 1507 (50%), Al
FFAFEE AN 3078(10%), 2lotsE(2n]
A7 7L, o] B 71FAD2 457 (15%), 737 )5 (
EolF7 1A, SARZEFAADS 475(15.7%), T2l 8
163(5.3%), AlAFEe 128 (4%) skt FEolEt7]
ArRE 2288 A o2 ste] AT 227 ol A

oo
oo

ofr o

¢

1

o oft b

= BT 227 0 2 v ASFIT). LICA AR o &2 AAKE
o] AAFELS A =2 g a2 ¢ eald W HRe}

LICAE: E AgARE AR A2)E7h $2ah sl
(r=0.85~1.00, p<0.001), FAARAFA} A2 =% 73Tt
(r=0.50~0.86, p<0.001). E3|follMli= X|ul] ko] area
under the ROC curve (AUC)T= 0.985 (95% confidence inter-
val [CI], 0,975-0.994, standard error=0,005)°|$} 3L, LICA &
7 186.0 mIRkE A2 S ) RIZHE 91.9%, Sol=
91.8% oAt HIsZa Akl A|vf zleke] AUCE 0.985 (95%
CI, 0.972-0,998, standard error=0.007)°]|} L, 154,57 w]qt
< A2 S o WIFHE 96.2%, S0]% 91.1% o]t

220

A S Al RS o] 7 7o) Qjlo] FEHUT A HA
2 HAAHTIABAF R w3 A8AL, AZARIZEAL
AT AL, SAREFHAL, SEolEH, on] B
A SR 01BN 7], ARt 7N FAEe] EEHE
Ak, FHA Q1S AoJHT| AV o]op|SPFAL
ol3ld7Arte] 67 azdAkrh EFHERITE LICASIME o)
£ 60-69A1], 70-74A], 75-794, 804 oo = sl 5H
2 HiEsl, 34 ofa}, 4-01d, 7d oo = FEEte] It
o] L

LICA®] Z A} ARF 3R] 7 QIR eollx=
it 28,63 o] AL, BT AR A QIA 7 s oll M= 30.7
o}, LAl A|mitellME 40,730l AL, vl

A}l 2ol A= 40,3501k

4

o

3. U= LICA

HZ3 2SS Aol sl 74to] WaL A Sx5-2
ardo]aL wea] el AB--50] AA] ol #2 HALR
715E WHE vk Fo¥s A
o GTPARES LCAY] FFgATERE EYE o
LICAZ AlZstdeh " B39 LcA: wols k273
g, FOISPEHAR A A5 Y, Sosl i AARAIRL, Bl
A, B AIHAL, SAEEFHAL ol AR E= 0]
S71, o] B2 S48 ot 719 87l AR
T8k, weka ©EE LICAE 7198, 9o, Al E 4
Y, FY7)5S Wkt ©53 LCAS] FH2 100002
sl 1AM (Gol3l A543, Tolsl A
ARA A3, TSP EARAS, B A IFHAD 507,
o 75 (ol Eth7], o] m-2 7 b 20,
75 (ol 3 s =l BN 7], SAREFAADE 20
A, A E (T3 A D2 103 2.2 /383t

@3 LICAE BE ARSI T--20 K1 dad
A7} 3L = 0.63~0.81, p<0.01), AARAIZAL A1
T% kSt = 0.68~0.87, p<0.01). @58 LICAS] &
aAF Hekald Auf ko] AUCE 0999 (95% I,
0.980-0,999, standard error=0,005)0|1 1L, &4 724 n|vk-&
22 AekS w) wIZke 97%, S-0] % 96% o]JTh. H]Es
A Zetol| A XJul] Heke] AUCT 0.985 (95% CI, 0.975-0.994,
standard error=0,007)°0]%11L, 6874 H|7HS |2 A S

) IZEE 96%, 5ol 93% o] Ak Hal Al wE

ChertlEntete] 2017 % M36kt A et=ts] - Z2l% -



LICA ZAY 043t Al ALE

3 LICAS] H7 A} A7 18,1309 aL, v =) A<l
Mz it 18.6%0] 20 Wdeh £ Au) fApEel @5
3] LICAS 7AASH= tlE= Bt 21.280] A28 593, H]&Z3)
2wl SRPE M= Ht 2240] 222 F )

A Hlaste] LICAS] 71 &
2= lﬁHXP—OM SECDRES
2 Tdetslcks Aol
711"—;9} BT w& A
EERE S vhEITh
ket vlZsf Akl

3Tk LICAE

Sol| AFEH= 738 w=oE
LICAS ZAR AR 7} 5303 2
X 242} Zul Zgke) Wzkz el Bolwr) S5

FRAAAGN, BEAAGN, A, NEF, 0L, 5
Aolle] B7h 9 F4 kel 8

of tiaket Aol ofa 214
a7l 88 4 912 Aol

References

1. UNESCO (2009). Global Monitoring Report on Education for
All. Available at: www.unesco.org/en/education, Last ac-
cessed 22 October 2009.

2. National Institute of the Korean Language (2009). The Survey
of National Literacy. Available at: http://www.korean, go.kt/
09_new/notice/korean_view.jsp. Last accessed 22 October
2009.

3. Lee JY, Chang SM, Jang HS, Chang JS, Suh GH, Jung HY.
Illiteracy and the incidence of Alzheimer's disease in the
Yonchon County survey, Korea, /nt Psychogeriatr 2008;20:
976-985,

4. Prencipe M, Casini AR, Ferretti C, Lattanzio MT, Fiorelli M,
Culasso F. Prevalence of dementia in an elderly rural pop-

tHettl B ete] 20174 = M36Xt E=Astste] - 29= -

N

10,

11.

12,

14,

ulation: effects of age, sex, and education. J Neurol Neurosurg
Psychiatry 1996;60:628-633,

. Ardila A, Ostrosky-Solis F, Rosselli M, Gémez C. Age-related

cognitive decline during normal aging: the complex effect
of education. Arch Clin Neuropsychol 2000;15:495-513,

. Ardila A, Rosselli M, Rosas P. Neuropsychological assess-

ment in illiterates: visuospatial and memory abilities. Brain
Cogn 1989;11:147-1606,

. Reis A, Faisca L, Ingvar M, Petersson KM. Color makes a

difference: two-dimensional object naming in literate and il-
literate subjects, Brain and Cognition, Brain Cogn 2006;60:
49-54.

. Petersson KM, Reis A, Ingvar M, Cognitive processing in lit-

erate and illiterate subjects: a review of some recent behav-
ioral and functional neuroimaging data. Scand ] Psychol
2001;42:251-267.

. Ostrosky-Solis F, Ardila A, Rosselli M, Lopez-Arango G,

Uriel-Mendoza V. Neuropsychological test performance in
illiterate subjects, Arch Clin Neuropsychol 1998;13:645-660.

Nitrini P, Herrera Junior E, Porto CS,
Charchat-Fichman H, Carthery MT, et al. Performance of il-
literate and literate nondemented elderly subjects in two

R, Caramelli

tests of long-term memory. J Int Neuropsychol Soc 2004;10:
634-638.

Baiyewu O, Unverzagt FW, Lane KA, Gureje O, Ogunniyi A,
Musick B, et al. The Stick Design test: a new measure of vi-
suoconstructional ability, J Int Neuropsychol Soc 2005;11:
598-605.

Choi SH, Shim YS, Ryu SH, Ryu HJ, Lee DW, Lee JY, et al.
Validation of the literacy independent cognitive assessment.
Int Psychogeriatr 2011;23:593-601,

. Kang SG, Cho SJ, Ryu SH, Choi SH, Han SH, Shim YS, et al.

Normative study of the Literacy Independent Cognitive
Assessment in illiterate and literate elderly Koreans.
Psychiatry Investig 2015;12:305-315.

Kim J, Jeong JH, Han SH, Ryu HJ, Lee JY, Ryu SH, et al.
Reliability and validity of the short form of the literacy-in-
dependent cognitive assessment in the elderly. J Clin Neurol
2013;9:111-117.

221



