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Introduction

In 2008, there were 796 million illiterate adults, which repre-
sents approximately 17% of the world’s adult population.1 

The illiteracy rate remains high among the elderly in South 
Korea, especially in rural areas. In Yonchon, a Korean rural 
agricultural area, 26.4% of the elderly are reported to be illit-
erate, and illiteracy has been associated with a higher risk of 
Alzheimer’s disease.2 Neuropsychological testing is impor-
tant for the diagnosis and follow-up of dementia, and it may 
help during consultations on patient care. However, it is dif-
ficult to evaluate the cognitive function of illiterate persons 
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Background and PurposezzThe Literacy-Independent Cognitive Assessment (LICA) has been 
developed for a diagnosis of dementia and is a useful neuropsychological test battery for illiter-
ate populations as well as literate populations. The objective of this study was to develop the short 
form of the LICA (S-LICA) and to evaluate the reliability and validity of the S-LICA.

MethodszzThe subtests of the S-LICA were selected based on the factor analysis and validation 
study results of the LICA. Patients with dementia (n=101) and normal elderly controls (n=185) 
participated in this study.

ResultszzCronbach’s coefficient alpha of the S-LICA was 0.92 for illiterate subjects and 0.94 
for literate subjects, and the item-total correlation ranged from 0.63 to 0.81 (p<0.01).The test-re-
test reliability of the S-LICA total score was high (r=0.94, p<0.001), and the subtests had high 
test-retest reliabilities (r=0.68-0.87, p<0.01). The correlation between the K-MMSE and S-LICA 
total scores were substantial in both the illiterate subjects (r=0.837, p<0.001) and the literate 
subjects(r=0.802, p<0.001). The correlation between the S-LICA and LICA was very high 
(r=0.989, p<0.001). The area under the curve of the receiver operating characteristic was 0.999 
for the literate subjects and 0.985 for the illiterate subjects. The sensitivity and specificity of the 
S-LICA for a diagnosis of dementia were 97% and 96% at the cutoff point of 72 for the literate 
subjects, and 96% and 93% at the cutoff point of 68 for the illiterate subjects, respectively.

ConclusionszzOur results indicate that the S-LICA is a reliable and valid instrument for quick 
evaluation of patients with dementia in both illiterate and literate elderly populations.
 J Clin Neurol 2013;9:111-117
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using neuropsychological tests that require reading and writ-
ing skills or that require individuals to copy a complex figure 
with a pencil.

The recently developed Literacy-Independent Cognitive 
Assessment (LICA) is a neuropsychological test battery that 
is useful for the diagnosis of dementia in both illiterate and 
literate elderly populations.3 The LICA has 13 subtests that 
do not require reading, writing, or drawing with a pencil, and 
that are applicable to most illiterate elderly persons. The sen-
sitivity and specificity of the LICA for the diagnosis of de-
mentia are 91.9% and 91.8%, respectively, for literate subjects 
and 96.2% and 91.1%, respectively, for illiterate subjects. The 
LICA is divided into two parts: verbal memory tests and tests 
for other cognitive domains. The LICA performed well in dis-
criminating Clinical Dementia Rating (CDR) stages and sh-
owed good concurrent validity with the Korean version of the 
Mini-Mental State Examination (K-MMSE) in both literate 
and illiterate elderly populations.4,5

However, it takes many dementia patients more than 40 
minutes to complete the LICA, and some of these people only 
have an attention span of up to 30 minutes; a skilled clinician 
may thus be needed to ensure that the subject remains moti-
vated to complete the test. Also, lengthy tests are more costly 
and can be stressful to the subjects.6 Individuals undergoing 
dementia assessment are usually older and relatively frail, and 
they may exhibit some cognitive deterioration. For these indi-
viduals, lengthy testing is both physically and mentally tiring. 
In particular, illiterate elderly individuals fear that they will 
perform poorly in the tests, which may lead them to become 
nervous or refuse to complete them. Therefore, there is a need 
for a shorter form of the LICA with a smaller number of sub-
tests in order to reduce testing time.

The aims of the present study were to use data from the LI-
CA validation study to select a subset of items for an optimal 
short form of the LICA (S-LICA) and to validate this short 
form in a new sample using a diagnosis of dementia as the va-
lidity standard.

Methods

Development of the S-LICA
The LICA consists of a story recall test, a word list recall test, 
stick construction, a visuospatial span test, the Digit Stroop 
test, a money calculation test, a visual recognition test, an ani-
mal fluency test, confrontation naming, and the Color and Ob-
ject Recognition Test (CORT). The LICA was divided into 
two clearly separated factors in the validation study.3 The first 
factor included “tests for other cognitive domains except ver-
bal memory” and comprised stick construction, the visuospa-
tial span test, the Digit Stroop test, the money calculation test, 

the visual recognition test, the animal fluency test, confronta-
tion naming, and the CORT. The second factor included “ver-
bal memory tests” and comprised the story recall test and the 
word list recall test. We excluded the story recall test of the 
LICA in the S-LICA because it showed lower test-retest reli-
ability compared to the word list recall test in the validation 
study.3 When some shy individuals were unable to remember 
verbs but remembered nouns in the sentences of the story re-
call test, they refused to say the words that they remembered. 
A previous study found that the word list learning test was a 
more useful tool for examining verbal memory function for 
older adults in Korea than the story recall test.7 The visuosp-
atial span test and the money calculation test were also excl-
uded because very low scores were obtained by some illiter-
ate controls. Therefore, the finally developed S-LICA com-
prised eight subtests with total scores ranging from 0 to 100 
(Table 1). We were able to evaluate verbal and visual memory, 
language, visuoconstruction, executive function, and seman-
tics of objects with the S-LICA.

Subjects
The S-LICA, K-MMSE, and CDR were administered to 108 
patients with dementia (41 males and 67 females) and 188 
normal controls (46 males and 142 females). One illiterate pa-
tient with dementia could not perform the Digit Stroop test 
because she was not able to read the numerals ‘1’, ‘2’, and ‘3’. 
Two illiterate patients with dementia received scores of less 
than 10 points on the K-MMSE and a CDR score of 3 points. 
Three of the normal subjects and four of the dementia pa-
tients were aged <60 years. After excluding 10 subjects, 101 
patients with dementia and 185 normal controls were included 
in this study (Fig. 1). The severity of dementia was assessed 
using the CDR Scale. Twelve patients (1 illiterate and 11 liter-
ate) were rated as CDR stage 0.5, 68 (25 illiterate and 43 liter-
ate) as stage 1, and 21 as stage 2.

The patients with dementia fulfilled the criteria of the Diag-
nostic and Statistical Manual of Mental Disorders, Fourth Edi-
tion.8 They were recruited consecutively among outpatients 
from the memory clinics of four university hospitals. The nor-
mal controls consisted of community-dwelling elderly indi-
viduals and the spouses of patients. The controls were aged 
≥60 years, did not have subjective memory complaints or any 
of 28 diseases, and did not have a history suggestive of a de-
crease in cognitive function (stroke or transient ischemic at-
tack, seizures, Parkinson’s disease, multiple sclerosis, cerebral 
palsy, Huntington’s disease, encephalitis, meningitis, brain 
surgery, vascular surgery of the brain, diabetes requiring insu-
lin control, improperly managed hypertension, cancer diagnos-
ed within the previous 3 years excluding skin cancer, shortness 
of breath while sitting still, use of oxygen at home, heart at-
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tack with changes in memory, walking, or solving problems 
lasting at least 24 hours afterwards, kidney dialysis, liver dis-
ease, hospitalization for mental or emotional problems in the 
previous 5 years, current use of medications for mental or emo-
tional problems, alcohol consumption greater than 3 drinks 
daily, drug abuse in the previous 5 years, treatment for alcohol 
abuse in the previous 5 years, unconsciousness for more than 
1 hour other than during surgery, overnight hospitalization due 
to head injury, illness causing a permanent decrease in mem-
ory or other mental functions, trouble with vision that prevents 
reading ordinary print even with glasses, or difficulty under-
standing conversations because of hearing even with a hearing 
aid).9 The controls also had scores that were at least one stan-
dard deviation above the mean scores of the respective age- 
and education-matched population on the K-MMSE and an 
average score of 0.42 or less on the Korean Instrumental Ac-
tivities of Daily Living (K-IADL).5,10 It has been demonstrat-
ed that this score discriminates dementia from cognitively 
healthy elderly subjects. The K-IADL score ranges from 0 to 3, 

with lower scores indicating better function.
Subjects were asked to read aloud two sentences: “Young-

Hee was thirsty due to physical exercise. She opened a refri-
gerator”. They were then asked to write what would happen 
next. Subjects who could read the sentences and write an ap-
propriate response were judged to be literate. Demented pa-
tients were stratified into a literate or illiterate group according 
to caregiver reports of their premorbid reading and writing 
ability. Subjects who were illiterate due to learning and de-
velopmental difficulties were excluded.

Validation study of the S-LICA
The K-MMSE was administered to all of the participants to 
evaluate its concurrent validity with the S-LICA. The S-LICA 
and K-MMSE were administered on the same day. The test ad-
ministrators were blinded to the dementia diagnosis of the 
participants when administering the two questionnaires. Using 
a random sampling method, 116 controls were matched with 
97 demented patients by age, gender, and education. This me-

Table 1. Outline of the short form of the Literacy-Independent Cognitive Assessment (LICA)3

Subtest Content
I. Stick construction
  (score 0–10)

This is a ten-item test of stick construction. The subject is asked to construct replicas of designs from 
photographs using four sticks that are 15 cm long and 0.7 cm wide, with a 1-cm red tip, and then 
to memorize the designs in the photographs.

II. Word immediate recall
  (score 0–10)

This is a verbal learning test consisting of three presentations with recall of a ten-word list: four vege-
table words (cabbage, bean sprouts, onion, and cucumber), three tool words (hammer, saw, and 
scissors), and three clothing words (socks, gloves, and skirt). The subject is asked to listen to a list of 
words read by the examiner and to repeat as many words as he/she can remember.

III. Digit Stroop test
  (score 0–10)

The Arabic numerals ‘1’, ‘2’, and ‘3’ are printed on each of 50 partitions on a piece of paper (e.g., 
three ‘2’s in a partition). The subject is asked to read aloud the numeral printed on each partition 
as rapidly as possible for 3 minutes and then to count the number of numerals in each partition for 
3 minutes.

IV. Visual recognition
  (score 0–20)

The subject is asked to recognize the ten photographs from subtest II from among ten true and ten 
false items. He/she is then asked to say “yes” when the examiner presents a photograph from 
subtest II and “no” when the examiner presents a false photograph.

V. Word delayed recall
  (score 0–10)

This is a delayed recall test of the words heard in subtest III. The subject is asked to verbally recall as 
many words as possible that he/she had heard in subtest III.

VI. Word recognition test
  (score 0–10)

This is a recognition test of the words from subtest III with ten true words and ten false words. The 
subject is asked to say “yes” when the examiner reads a word from subtest III and “no” when the 
examiner reads a false word.

VII. Animal fluency
  (score 0–10)

This is a verbal fluency test in which subjects are asked to produce as many animal names as pos-
sible in 1 minute.

VIII. CORT (score 0–10) and
  naming test (score 0–10)

This is a 15-item test of confrontation naming (score 0-10) and the CORT (score 0-10). For each color 
decision task trial, the subjects view two color photographs of a plant, which are identical except 
for their color (e.g., a red watermelon versus a green watermelon). The subjects are asked to point 
to the appropriately colored picture and to name it. For each trial consisting of a form decision 
task of an animal, the subject is asked to point to the one with the correct form between two 
color photographs of the animal and to name the animal. The photographs are identical except 
for their forms (e.g., a rabbit with long ears versus a rabbit with short ears).

CORT: Color and Object Recognition Test.
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thod permitted evaluation of the sensitivity and specificity of 
diagnosing dementia using receiver operating characteristic 
(ROC) curve analysis. The association between the S-LICA 
and the original LICA was evaluated by administering the S-
LICA to 41 normal elderly subjects 1 month after adminis-
tration of the LICA. To evaluate test-retest reliability, the S-
LICA was administered twice with an interval of 28±4 days 
(mean±SD) to 37 subjects (6 illiterate and 15 literate normal 
elderly subjects, and 3 illiterate and 13 literate subjects with de-
mentia). The study protocol and informed consent form were 
approved by the institutional review board. Literate subjects 
gave written informed consent to participate in the study, and 
illiterate subjects gave verbal consent.
 

Statistical analysis
Student’s t-test was used to test for differences in age and ed-
ucation between the control group and the dementia group. 
The difference in the gender ratio between the two groups was 
evaluated using the chi-square test. Cronbach’s coefficient 
alphas and item-total correlation coefficients were generated 
to examine the internal consistency of the S-LICA. Pearson cor-
relation coefficients were generated to evaluate test-retest re-
liability. To evaluate concurrent validity, S-LICA total scores 
were compared with the K-MMSE scores and the LICA us-
ing Pearson’s correlation coefficients. An ROC curve was used 
to examine the sensitivity and specificity of the S-LICA. Sta-
tistical analyses were performed with SPSS 18.0 for Windows 
(SPSS, Chicago, IL, USA), and the level of statistical signifi-

Final target population (n=213)
Sampling rate=74%

Participants
101 patients with dementia (ratio of illiteracy, 39%)

185 normal controls (ratio of illiteracy, 34%)
(n=276)

Total population
108 patients with dementia

 188 normal controls
(n=286)

10 excluded
1 not able to read the number
2 CDR=3
7 age under 60 years

Literate normal controls
(n=77)

Illiterate patients with
dementia (n=30)

Illiterate normal controls
(n=39)

Literate patients with
dementia (n=67)

Sex, age education
matched sampling 

for ROC analysis

Fig. 1. Study profile.

Table 2. Demographic characteristics of the subjects

All subjects (n=286)

Controls (n=185) Dementia (n=101)

Age (years) 72.01±6.53 73.48±7.21
Men [n (%)] 47 (25) 39 (39)*
Education (years) 3.5±3.3 3.8±3.2
Illiterate [n (%)] 62 (34) 33 (33)

Samples for ROC curve analysis to test the validity of a diagnosis of dementia (n=213)

Literate normal controls
(n=77)

Literate patients with 
dementia (n=67)

Illiterate normal controls
(n=39)

Illiterate patients 
with dementia (n=30)

Age (years) 73.2±6.8 73.6±7.1 72.9±6.3 73.0±7.8
Men : women 29 : 48 25 : 42 12 : 27 9 : 21
Education (years) 6.5±4.5 6.1±4.2 0 0
*p<0.001 versus controls by chi-square test.
ROC: receiver operating characteristic. 
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cance was set at p<0.05 for all analyses.
 

Results

Demographic characteristics
This study was conducted between March 2009 and October 
2009. The demographic characteristics of the subjects are list-
ed in Table 2. The years of education did not differ signifi-
cantly between the subjects with dementia and the normal 
subjects. However, the proportion of men was lower among 
the normal subjects (25%) than among those with dementia 
(39%, p<0.001).

Reliability
The Cronbach’s coefficient alpha was 0.92 for illiterate sub-
jects and 0.94 for literate subjects. The item-total correlation 
ranged from 0.63 to 0.81 and was statistically significant (p< 
0.01) (Table 3). The test-retest reliability of the S-LICA total 
score was high (r=0.94, p<0.001), and the subtests had high 

test-retest reliabilities (r=0.68-0.87, p<0.01) (Table 3).

Validity
The correlation between the total scores of the shortened ver-
sion and the original version of the LICA was very strong (r= 
0.99, p<0.001). The linear correlation between the K-MMSE 
and S-LICA total scores was substantial for both the illiterate 
(r=0.84, p<0.001) and literate (r=0.80, p<0.001) subjects.

The normal controls were matched to the dementia patients 
to evaluate the sensitivity and specificity of the diagnosis of 
dementia; there were no significant differences in age, educa-
tion, or gender ratio between patients with dementia and con-
trols for either literacy group (Table 2).

The ROC curve was used to determine the degree to which 
the S-LICA screened dementia. The area under the curve 
(AUC) of the ROC curve was 0.999 (95% confidence inter-
val=0.980-0.999, SE=0.005) for the literate subjects and 0.985 
(95% confidence interval=0.975-0.994, SE=0.007) for the il-
literate subjects. The sensitivity and specificity of the S-LI-
CA for a diagnosis of dementia were 97% and 96%, respec-
tively, with a cutoff of 72 for the literate subjects, and 96% and 
93%, respectively, with a cutoff of 68 for the illiterate subjects 
(Fig. 2).

Application time
The total application time of the S-LICA was 18.1±9.5 min-
utes for the literate normal controls (n=24), 18.6±8.7 minutes 
for the illiterate normal controls (n=22), 21.2±15.4 minutes 
for the literate dementia patients (n=33), and 22±17.5 min-
utes for individuals who were illiterate with dementia (n=19).

Discussion

The S-LICA was found to be a valid and reliable instrument 
for the detection of dementia in both illiterate and literate el-

Table 3. Corrected item-total correlations and test-retest reliabili-
ties of the short form of the LICA (S-LICA)

Item-total 
correlations

Test-retest 
reliabilities

S-LICA total score 0.94**
Stick construction 0.65* 0.85*
Word immediate recall 0.81** 0.84*
Digit Stroop test 0.67* 0.85*
Visual recognition 0.63* 0.68*
Word delayed recall 0.73** 0.87*
Word recognition test 0.71** 0.85*
Animal fluency 0.72** 0.81*
Color and object 
  recognition test naming

0.68* 0.78*

*p<0.01, **p<0.001.
LICA: Literacy-Independent Cognitive Assessment.

Fig. 2. The receiver operating charac-
teristic curves of the S-LICA used to 
make a diagnosis of dementia in the il-
literate (A) and literate (B) subjects. S-
LICA: short form of the Literacy-Indepen-
dent Cognitive Assessment.
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derly persons. The Cronbach’s coefficient alpha for the S-LI-
CA was 0.92 for illiterate subjects and 0.94 for literate sub-
jects. The internal consistency of the S-LICA was comparable 
to that of the LICA (Cronbach’s coefficient alpha of the LICA: 
0.908 for illiterate subjects and 0.912 for literate subjects).3 
The test-retest reliabilities after a 1-month interval for the to-
tal S-LICA score (r=0.94) and the subtests (r=0.68-0.87) were 
higher than those for the LICA total score (r=0.92) and the 
LICA subtests (r=0.50-0.86). The lowest test-retest reliability 
(r=0.50) was observed for the delayed story recall test among 
the LICA subtests.3 Since the story recall test was excluded 
from the S-LICA, the test-retest reliability of the S-LICA may 
be improved compared with the LICA.

The concurrent validity of the S-LICA with the LICA was 
superior (r=0.99), indicating that the S-LICA could be used 
instead of the LICA. The linear correlation between the K-
MMSE and S-LICA total scores was stronger for both the il-
literate (r=0.84) and literate (r=0.80) subjects relative to those 
between the LICA and K-MMSE (r=0.75 for the illiterate sub-
jects and r=0.76 for the literate subjects).3 Relatively low cor-
relation coefficients (below 0.55) with the K-MMSE were 
observed for immediate and delayed story recall, forward vi-
suospatial span, and CORT among the LICA subtests. The st-
ory recall and visuospatial span tests were excluded from the 
S-LICA, and so the concurrent validity of the S-LICA with the 
K-MMSE might be improved in comparison with the LICA.

The diagnostic accuracy of the S-LICA was high (AUC= 
0.985) for distinguishing illiterate patients with dementia from 
those with cognitively normal elderly subjects, and was com-
parable that of the LICA (AUC=0.985). The diagnostic accu-
racy for literate subjects was higher for the S-LICA (AUC= 
0.999) than for the LICA (AUC=0.985).3 The sensitivity and 
specificity of the S-LICA for a diagnosis of dementia were 
96% and 93%, respectively, with a cutoff score of 70 for the 
illiterate subjects, and were comparable to those for the LI-
CA (sensitivity of 96.2% and specificity of 91.1% for a cutoff 
of 154.5).3 The sensitivity (97%) and specificity (96%) of the 
S-LICA for a diagnosis of dementia with a cutoff score of 72 
for the literate subjects were superior to those of the LICA 
(sensitivity of 91.9% and specificity of 91.8% for a cutoff of 
186.0).3 These results allow us to conclude that the S-LICA has 
diagnostic accuracy that is comparable to the LICA for a di-
agnosis of dementia among both literate and illiterate elderly 
populations.

In comparison with the original LICA, a strength of the 
shortened version is that it takes only approximately 20 min-
utes to complete for both literate and illiterate subjects. This 
may reduce the cost of the neuropsychological test and in-
crease the likelihood of obtaining reliable data from elderly 
subjects by enhancing the cooperation of those who may have 

difficulty sustaining attention for longer periods of time. The 
S-LICA also has the potential to be used as a screening test 
for dementia because of its short application time and high 
sensitivity. The scores on the S-LICA range from 0 to 100, 
with higher scores indicating better performance. Therefore, 
the S-LICA scores may be interpreted more easily than LICA, 
for which the possible score ranges from 0 to 300. The S-LICA 
can evaluate cognitive domains, such as verbal and visual me-
mory, visuoconstruction, executive function, language, and 
semantics, which are associated with early cognitive impair-
ment in dementia and are essential for classifying the subtypes 
of mild cognitive impairment. The S-LICA is also useful for 
following up cognitive function in patients because it presents 
a total score.

There is little difference in the cutoff levels of the S-LICA 
for the diagnosis of dementia between the literate and illiterate 
subjects compared with the LICA. This suggests that literacy 
affects the S-LICA less than the LICA. Commonly used sc-
reening tests, including the Clock-Drawing Test, the General 
Practitioner Assessment of Cognition, the Mini-Cog, the Mon-
treal Cognitive Assessment, the Seven-Minute Test, the Row-
land Universal Dementia Assessment Scale, and the MMSE, 
require reading, writing, or drawing, which may affect the per-
formance among illiterates and individuals with low educa-
tional levels.12-20 Therefore, a brief test such as the S-LICA may 
be considered to evaluate cognitive function in illiterate indi-
viduals and elderly individuals with low educational levels.

Study limitations
This study was subject several limitations. First, the small num-
bers of subjects could have introduced selection or other bias. 
Second, only a clinic-based patient population was included, 
as in the LICA study. Third, the analysis was not conducted ac-
cording to subtypes of dementia. Future studies should com-
pare aspects of cognitive impairment among various subtypes 
of dementia using the S-LICA. Finally, patients with a CDR 
rating of >stage 3 were not included in this study, and hence 
future studies should also be conducted with patients in these 
stages of dementia. In addition, the illiterate female group was 
larger than the illiterate male group. However, data from the 
United Nations Educational, Scientific, and Cultural Organi-
zation show that worldwide, the prevalence of illiteracy is also 
greater for women than for men.1

Conclusion
The findings of this study show that the S-LICA is a valid and 
reliable instrument for detecting dementia in both illiterate and 
literate elderly individuals. Its diagnostic accuracy appears to 
be comparable to that of the LICA, while its test-retest reli-
ability and concurrent validity are superior. The S-LICA also 
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has the strengths of a shorter application time and easier inter-
pretation of the total score compared to the LICA.
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