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Abstract

Background: We developed the Korean version of the Fron-
tal Assessment Battery (FAB-K), evaluated its psychometric
properties and constructed normative data for Korean el-
ders. Methods: FAB-K was administered to 300 Alzheimer’s
disease (AD) patients and 635 normal controls. Reliability of
FAB-K was evaluated by testing its internal consistency, test-
retest and inter-rater reliabilities. Validity of FAB-K was evalu-
ated by testing discriminant validity for AD and concurrent
validity with other frontal function tests. Age- and educa-
tion-specific normative data of FAB-K were developed. Re-
sults: Cronbach’s «, inter-rater reliability and test-retest reli-
ability of FAB-K were 0.802, 0.980 (p < 0.001) and 0.820 (p <
0.001), respectively. FAB-K exhibited significant correlations
with the scores of MMSE and other frontal function tests
(p < 0.01). Total and item scores of FAB-K were lower in AD
patients than in controls and became worse as clinical de-

mentia rating increased (F = 192.026, d.f. = 4, p < 0.001). The
optimal cut-off score of FAB-K for AD was determined as
10/11, where sensitivity and specificity for AD were 0.717 and
0.827, respectively. Normative data were stratified by 3 age
groups and 4 education groups. Conclusion: The FAB-K is a
valid and reliable instrument for evaluating frontal dysfunc-
tion, and may be useful for screening AD.

Copyright © 2010 S. Karger AG, Basel

Introduction

Frontal lobe functions are the abilities that enable an
individual to engage successfully in autonomous, purpo-
sive, self-serving behavior. These abilities include initia-
tion, planning, self-regulation, set maintenance and
shifting, and vigilance. Frontal functions are known to
decline with aging and to be impaired in various neuro-
degenerative conditions, such as frontotemporal demen-
tia [1], vascular dementia [2] and Alzheimer’s disease
(AD) [3-6]. Patterns of frontal dysfunction were reported
to be useful in differentiating types of dementia [7, 8], and
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to be associated with noncognitive symptoms in demen-
tia. For example, deficits in executive function were as-
sociated with delusional thoughts [9], apathy/depression
[10] and aberrant motor behavior [11] in AD patients.
Therefore, identification of dysexecutive syndrome is im-
portant for the diagnosis and management of these con-
ditions.

However, frontal lobe functions are difficult to assess
clinically. Dubois et al. [12] developed the Frontal Assess-
ment Battery (FAB) as a short bedside test to assess the
presence and severity of dysexecutive syndrome affecting
both cognitive and motor behavior. The FAB consists of
six subtests: conceptualization (by means of a similarities
task), mental flexibility (by a phonological fluency task),
motor programming (Luria’s motor series), sensitivity to
interference (a conflicting instructions task), inhibitory
control (a go-no-go task), and environmental autonomy
(an evaluation of prehension behavior). Global perfor-
mance on these six subtests gives a composite score sum-
marizing the severity of the dysexecutive syndrome,
while individual subscores might suggest a descriptive
pattern of executive dysfunction in a given patient [13,
14]. A higher score means a better performance, and the
maximum possible sum of the scores is 18 (scores on each
item range from 0 to 3). The FAB’s reliability and validity
have been demonstrated by studies of various neurode-
generative diseases [15-20], and FAB score has been cor-
related with the blood flow in the frontal lobe [21]. The
FAB provides as much information about the presence of
executive dysfunction as the EXIT-25 can [22] but takes
less time to complete and is less frustrating for patients.
Thus, it is more feasible than the EXIT-25 as a screening
test for executive dysfunction [23]. Since FAB scores are
significantly influenced by age and education [13, 14], in-
terpretation of the FAB’s results requires normative data,
particularly for populations with diverse demographic
characteristics.

In the present study, we developed the Korean version
of the FAB (FAB-K) and evaluated its reliability and va-
lidity in assessing dysexecutive syndrome in AD among
Korean elders. We also constructed normative data for
Korean elders, since the variation in educational levels is
still very wide among Korean elders.

Methods

Translation

The original English version of FAB [12] was translated into
Korean by two psychiatrists and one clinical psychologist who
were familiar with both the English and Korean languages. The
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words used in the similarities task of the English version (tulip,
rose, daisy) were changed into ‘rose, lily, sunflower’ since tulips
and daisies are not familiar to Korean elders. The letter used in
the fluency task (‘S’) was translated into the Korean alphabet ‘=’
(phonetic substitute in English: k). The other four items were
translated directly into Korean.

To standardize the assessment process, we created an instruc-
tion manual based on the study by Dubois et al. [12] The psychol-
ogists administered all the assessments conformed to this manu-
al. The raters were blinded to the clinical diagnoses of the study
participants.

Participants

Normal elderly individuals were drawn from participants in
the Korean Longitudinal Study on Health and Aging (KLoSHA)
[24]. AD patients were drawn from visitors to the Dementia Clin-
ics of the Seoul National University Bundang Hospital and the
Kyunggi Provincial Hospital for the Elderly. All the participants
were aged 55 years or older.

A research neuropsychiatrist using the Korean version of the
Consortium to Establish a Registry for Alzheimer’s Disease As-
sessment packet (CERAD-K) [25] and the Korean version of Mini
International Neuropsychiatric Interview (MINI-K) [26] evalu-
ated each participant. After this clinical examination, a panel
consisting of four research neuropsychiatrists reviewed all of the
available raw data from the clinical evaluations and determined
the diagnosis and the Clinical Dementia Rating (CDR). The pan-
el diagnosed dementia and other major psychiatric disorders ac-
cording to the criteria in the fourth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV) [27] and diag-
nosed AD according to the criteria of the NINCDS-ADRDA (Na-
tional Institute of Neurological and Communicative Disorders
and Stroke/Alzheimer’s Disease and Related Disorders Associa-
tion) [28]. The subjects whose CDR was 0 were enrolled in the
normal control group. The study excluded participants with ma-
jor psychiatric disorders and serious medical and neurological
disorders that could affect their mental function but did not ex-
clude individuals with minor physical abnormalities (e.g. diabetes
with no serious complications, essential hypertension, mild hear-
ing loss). All participants had adequate vision and hearing, al-
though many wore glasses and some required hearing aids.

Data Analysis

In order to evaluate the inter-rater reliability, two raters (one
tester and one rater) simultaneously assessed 23 participants (5
normal, 7 MCI and 11 AD). To evaluate test-retest reliability, the
same rater administered the FAB-K to these participants again, 2
weeks after the initial assessment. To test inter-rater reliability
and test-retest reliability, we calculated Pearson correlation coef-
ficients. Internal consistency was examined using Cronbach’s o
and item-total correlations.

To evaluate discriminant validity, we compared the mean
FAB-K scores among the five severity groups classified by the
CDR (designated 0, 0.5, 1, 2 and 3) using ANOVA, after adjusting
for age, gender and educational level. To evaluate concurrent va-
lidity, we administered the Categorical Verbal Fluency Test [25],
Lexical Verbal Fluency Test [29], Design Fluency Test [30], Trail
Making Test A and B [25], Wisconsin Card Sorting Test (WCST)
[31] and Digit Span Test [32] together and calculated their Pearson
correlation coefficients with the FAB-K. In addition, we evaluated
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Table 1. Demographic and clinical characteristics of the subjects

Table 2. Item-total statistics of the FAB-K

Normal AD
Number 635 300
Age, years 73.58 £8.11 77.06 x 8.2¢
Female, % 49.4 74.0
Education, years 9.17%£5.47 6.35+5.39¢
MMSE 25.23%£3.35 13.88 £5.77¢
Wisconsin Card Sorting Test, points
Total correct 27.87+10.44  20.95%9.24°
Total errors 36.24*£10.50 40.18+11.83
Perseverative responses 19.75+12.88  28.55*16.82°
Perseverative errors 16.75%£9.41 23.00 +12.54°
Nonperseverative errors 1944+11.15 17.18*11.78
Conceptual level responses 17.13+13.11 8.86 +9.90P
Categories completed 0.86+1.01 0.14+0.35
Trials to complete 1st category ~ 43.19%+22.75  63.14+5.71¢
Failure to maintain set 0.47 £ 0.86 0.36%0.72
Design Fluency Test, points
Novel output of free condition ~ 10.35%8.99 0.67 £1.63*
Novel output of fixed condition ~ 7.60 =5.90 0.50 +0.83°
Verbal Fluency Test, points
Categorical 14.46 £ 4.04 6.68£3.97¢
Lexical 23.24%£10.07 7.19*8.19¢
Digit Span Test, points
Forward 6.43+1.50 4.68 £1.67¢
Backward 3.61£1.31 2.12+1.55¢
Trail Making Test, s
TMT-A 82.73+£66.44 207.03%£117.67°
TMT-B 205.53£82.90 279.08 £53.66°

ap <0.01,%p < 0.005, € p < 0.001 by ANOVA, adjusting age, edu-
cation and gender, or x? test.

the correlation of the FAB-K with the CDR by means of the Spear-
man correlation coefficient and determined the optimal cut-off
scores satisfying both sensitivity and specificity for AD via re-
ceiver operator characteristic (ROC) analyses. To measure the di-
agnostic accuracy of the FAB-K and MMSE for AD, we calculated
the area under the ROC curves (AUC). To examine the difference
between the FAB-K’s and the MMSE’s diagnostic accuracy for
AD, we compared the AUC of the FAB-K with that of the MMSE
by calculating a critical ratio z, as proposed by Hanley and McNeil
in 1983 [33].

A multiple linear regression analysis with stepwise variable
selection assessed the relative contributions of age, education, and
gender to the FAB-K scores. To obtain normative data of the FAB-
K, we also performed a series of 3 X 3 X 2 ANOVAs to determine
any main effects and interactions of age (55-69, 70-79 and 80-
96), educational level (0-3, 4-6 and =7 years), and gender on the
performance of the FAB-K. The three age divisions corresponded
to the age stratifications used in our previous studies on the nor-
mative data of other neuropsychological tests in Korean elders

Korean Version of Frontal Assessment
Battery

Cronbach’s o
if item deleted

Corrected item-
total correlation

Item 1 0.586 0.761
Item 2 0.658 0.741
Item 3 0.643 0.746
Item 4 0.665 0.739
Item 5 0.572 0.772
Item 6 0.206 0.823

[25, 34, 35]. Educational level was divided into three groups cor-
responding to the categorical distinctions in the Korean public
education system. Post hoc contrasts with Scheffé’s method were
conducted when any main effect of education was determined to
be significant, via ANOVA, at the p < 0.05 level. We used the de-
mographic factors that had main effects on the performance of
the FAB-K to stratify the FAB-K’s norms. To maximize the quan-
tity of information and clinical usefulness of the data, we devel-
oped the normative data using overlapping strata, following the
procedures described by Pauker [36].

All statistical analyses were performed using SPSS 15.0 for
Windows.

Results

Participants

Nine hundred and thirty-five participants (300 AD
patients, 635 normal controls) completed the present
study. Among the AD patients, 106 had very mild demen-
tia (CDR = 0.5), 114 had mild dementia (CDR = 1), 52 had
moderate (CDR = 2), and 28 had severe (CDR =3). The
control group was significantly younger (F = 35.033,
d.f. =1, p<0.001) and better educated (F = 54.612, d.f. =
1, p < 0.001) than the AD group. The demographic and
clinical characteristics of the participants are summa-
rized in table 1.

Reliability

The FAB-K demonstrated good internal consistency.
The Cronbach’s a coefficient for the FAB-K was 0.802.
Item-total statistics are summarized in table 2. The item-
total correlations were significant (p < 0.01, Pearson cor-
relation tests) for all 6 items, ranging from a minimum of
0.28 (prehension behavior) to a maximum of 0.80 (con-
flicting instruction).The FAB-K’s inter-rater reliability
was 0.980 (p < 0.001, Pearson correlation test) and the
test-retest reliability was 0.820 (p < 0.001, Pearson corre-
lation test).
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Table 3. Correlation between the FAB-K and other neuropsychological tests for global cognition and frontal lobe function

Tests Correlation coefficients
Total Item 1 Item 2 Item 3 Item 4 Item 5 Item 6

MMSE 0.831°¢ 0.606¢ 0.701°¢ 0.677¢ 0.739¢ 0.510¢ 0.216¢
Wisconsin Card Sorting Test

Total correct 0.249¢ 0.217¢ 0.230¢ 0.098* 0.098° 0.190° 0.014

Total errors -0.213¢ -0.199¢ -0.204¢ -0.062 -0.048 -0.185°¢ -0.014

Perseverative responses 0.262¢ -0.185¢ -0.177¢ -0.156" -0.163¢ -0.204¢ -0.075

Perseverative errors 0.259¢ -0.182¢ -0.180°¢ -0.150° -0.157° -0.203¢ -0.066

Nonperseverative errors 0.023 -0.030 -0.068 -0.069 -0.089 -0.004 -0.043

Conceptual level responses 0.240°¢ 0.225¢ 0.224°¢ 0.092? 0.091* 0.181°¢ 0.021

Categories Completed 0.249¢ 0.240°¢ 0.200°¢ 0.109? 0.124° 0.177¢ 0.047

Trials to complete 1st category 0.236° -0.209¢ -0.209¢ -0.063 -0.113* -0.187¢ -0.053

Failure to maintain set 0.061 0.030 0.091 -0.016 0.030 0.060 -0.020
Design Fluency Test

Novel output of free condition 0.243¢ 0.306¢ 0.244¢ 0.076 0.066 0.108* -0.035

Novel output of fixed condition 0.396¢ 0.399¢ 0.332°¢ 0.167° 0.1222 0.252°¢ -0.005
Verbal Fluency Test

Categorical 0.705¢ 0.524¢ 0.632¢ 0.572¢ 0.582¢ 0.427¢ 0.197¢

Lexical 0.677¢ 0.458¢ 0.823¢ 0.386°¢ 0.320°¢ 0.362°¢ 0.153°
Digit Span Test

Forward 0.597¢ 0.456° 0.521¢ 0.480° 0.472¢ 0.375°¢ 0.215¢

Backward 0.685¢ 0.498°¢ 0.593¢ 0.594¢ 0.549¢ 0.464° 0.181°¢
Trail Making Test

TMT-A -0.715°¢ -0.524°¢ -0.617¢ -0.512°¢ -0.540°¢ -0.463¢ -0.159¢

TMT-B -0.605¢ -0.531¢ -0.540¢ -0.360° -0.347¢ -0.475°¢ -0.100°

4p <0.05,°p <0.01, ¢ p < 0.001, Pearson correlation test.

Validity

As shown in table 3, the FAB-K’s Pearson correlation
coefficients with the MMSE and other frontal function
tests were statistically significant, indicating that the
FAB-K had a high concurrent validity. Table 4 shows the
FAB-K’s total scores and item scores across the CDR. As
the CDR increased, total FAB-K scores and item scores
decreased significantly (F = 192.026, d.f. = 4, p < 0.001,
ANOVA). In the post hoc analysis, the total FAB-K score
started to decline significantly at the very mild stage (p <
0.05, Bonferroni post hoc test). The subitems’ scores be-
gan to decline at the very-mild to mild stages, except for
that of item 6 (prehension behavior), which began to de-
crease at the severe stage. The scores of items 2, 3 and 4
were impaired from the very mild stage and became sig-
nificantly worse as CDR increased. Item 1’s score began
to decline at the very mild stage and reached a floor at the
moderate stage, whereas item 5’s score began to decline
and reached a floor at the mild stage. In addition, scores
of subitem 1 (similarities), 2 (lexical fluency) and 5 (go-
no-go) were more strongly correlated with the scores of
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WCST than those of subitem 3 (Luria’s motor series), 5
(conflicting instructions) and 6 (prehension behavior; ta-
ble 3).

The optimal cut-off score of the FAB-K for AD was
determined as 10/11, where sensitivity and specificity for
AD were 0.717 and 0.827, respectively. The FAB-K’s AUC
for AD was 0.854 (95%CI = 0.827-0.881), indicating that
the FAB-K’s diagnostic accuracy for AD may be good.
However, the FAB-K’s AUC was smaller than that of the
MMSE (AUC = 0.954, 95%CI = 0.940-0.968, p < 0.001).

Normative Data

We used the normal control group to construct the
FAB-K’s normative data for Korean elders. Of these par-
ticipants, 49% were women, and the males’ mean age and
educational level were significantly higher than those of
the females (t = -2.851, p < 0.01 for age; t = -11.268, p <
0.001 for education). In the stepwise linear regression
analysis, age (B = -0.081, SE = 0.012, standardized B =
-0.210, R? = 0.043) and education (B = 0.315, SE = 0.018,
standardized B =0.551, R? = 0.344) had significant effects
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Table 4. FAB-K scores stratified by CDR

Normal AD ANOVA
(CDR = 0) . .
Very mild Mild Moderate Severe All F[4,927] p Post hoc
(CDR=05) (CDR=1) (CDR=2) (CDR =3)
Number 635 106 114 52 28 300
FAB-K
Item 1 1.60+0.90* 1.07%0.93"> 0.84%+0.85° 0.40*0.66° 0.11+0.31° 0.78%+0.87 34.479  <0.001 a>b>c
Item 2 1.79+0.98*  1.03%+1.05> 0.46%0.80° 0.17+0.58¢ 0.00+0.009 0.57+0.91 72.841  <0.001 a>b>c>d
Item 3 2.68+0.70° 2.11+1.05> 1.44+1.06° 0.85+095¢ 0.36+048% 147+1.15 111.565 <0.001 a>b>c>d
Item 4 2.78+0.65° 1.99+121> 1.21+133¢ 0.63+1.019 0.04+1.84 128+1.32 160.703 <0.001 a>b>c>d
Item 5 1.80+1.38 1.42+123* 0.61+0.98° 029+0.69> 0.00+0.00® 0.79%+1.11 27.679  <0.001 a>b
Item 6 299+0.17°  2.92+0.40*° 2.94+040° 2.85+0.63* 236*+125° 2.86+0.59 20.873  <0.001 a>b
Total 13.62+3.13* 10.54+3.99> 746+359¢ 519+2919 286+1.45¢ 7.73+427 192.026 <0.001 a>b>c>d

ANOVA adjusted for age, education and gender with Scheffé’s post hoc comparison.

on the FAB-K scores (p <0.001), but gender failed to enter
the model as a predicting factor.

We stratified the participants into three age groups
(55-69, 70-79, and 80-96 years), 4 educational groups (0-
3,4-6,7-12,and =13 years), and two gender groups (men,
women). In a three-way ANOVA, the main effects of age
(F [2, 613] =24.520, p < 0.001) and educational level (F [3,
613] = 36.914, p < 0.001) were significant, but the gender
effect was not (F [1, 613] = 3.442, p > 0.05). There were no
interactions among the demographic variables. The mean
FAB-K scores were higher in the younger and more edu-
cated participants. Since the main effects of age and edu-
cation were significant, we performed post hoc contrasts,
using Scheffé’s method, among the same age and educa-
tional groups. These post hoc contrasts revealed that the
younger groups showed significantly higher scores than
the older groups and that more educated people per-
formed better than the less educated, demonstrating sig-
nificant differences between each sequential pair of age
groups and sequential pair of educational levels. Based on
the analysis for the effect of demographic variables, we
decided to stratify the norm of the FAB-K by age and edu-
cation. To maximize the quantity of information and clin-
ical usefulness of the data, we divided the age groups into
three overlapping strata (55-75, 65-85, and 75 years and
over), with midpoint ages at 10-year intervals (65, 75, 85
years). As a result, the normative data from the age groups
55-75, 65-85, and 75 years and over applied to persons
whose ages ranged from 55-69, 70-79, and 80-89 years,
respectively. The FAB-K score for each stratum includes a
mean, a standard deviation, a median, and a range from
the 5th to the 95th percentile (table 5).

Korean Version of Frontal Assessment
Battery

Table 5. Normative data of the FAB-K in Korean elders

Age, years Education, years
0-3 4-6 7-12 =213
55-69°
Number 73 89 135 131
Mean 10.88 13.34 14.65 15.99
SD 2.82 2.58 2.24 1.80
Median 10.00 14.00 15.00 16.00
5th percentile 6.00 8.00 10.00 12.00
95th percentile 16.00 17.00 17.00 18.00
70-79°
Number 88 109 162 140
Mean 10.56 13.15 14.51 15.72
SD 2.87 2.53 2.22 1.91
Median 10.00 13.00 15.00 16.00
5th percentile 6.00 8.00 10.00 12.00
95th percentile 15.55 17.00 17.00 18.00
>80°¢
Number 49 53 74 41
Mean 9.51 12.28 13.82 13.98
SD 3.30 2.87 2.56 2.60
Median 10.00 12.00 14.00 15.00
5th percentile 4.00 7.00 9.00 9.00
95th percentile 14.50 17.00 17.00 18.00

 Normative data from the people whose ages ranged from 55
b .
to 75 years. ® Normative data from the people whose ages ranged
from 65 to 85 years. © Normative data from the people whose ages
were 75 years and over.
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Discussion

We found that the FAB-K was a valid and reliable in-
strument for evaluating frontal lobe function in the el-
derly. Its inter-rater and test-retest reliabilities and inter-
nal consistency were good, indicating that it is appropri-
ate to use the FAB-K as a unified scale. The FAB-K’s
correlations with other frontal lobe function tests were all
significant, indicating that the FAB-K has appropriate
construct validity for testing frontal lobe function. These
results correspond well to earlier observations on the FAB
in other populations [12, 15, 16, 18-20, 22, 37]. However,
FAB-K score may not reflect frontal lobe function as ex-
clusively as the FAB was believed to do [17] since, in the
present study, it was also correlated strongly with MMSE
score, which is relatively insensitive to frontal dysfunc-
tion. Furthermore, the FAB-K’s correlation coefficients
with the WCST were much lower than its correlation co-
efficients with other frontal lobe function tests, such as
verbal fluency tests, that may be less specific to frontal
function than the WCST is.

We tested the criterion validity of the FAB-K using AD
as the gold standard, since AD is the most common cause
of dementia [38, 39]. Approximately 60% of AD patients
manifest variable executive/frontal dysfunctions [4, 17],
and thus AD may be the most common cause of dysex-
ecutive syndrome in clinical settings. In the present
study, FAB-K scores not only clearly discriminated the
AD group from the control group but also discriminated
AD severity as classified by the CDR, which was consis-
tent with earlier observations [12]. These results indicated
that the FAB-K might be useful in detecting early cogni-
tive changes in AD. However, these cognitive changes
may not be confined to frontal/executive dysfunction
since the correlation of FAB-K with MMSE was stronger
than that with WCST. The FAB-K’s diagnostic accuracy
for AD was fairly high, although it was generally lower
than that of the MMSE. In addition, specific subsets of
the FAB-K seemed to be more sensitive at discriminating
cognitive impairments of AD from the normal elderly.
Among the six FAB-K items, three (item 2, testing mental
tlexibility using lexical fluency; item 3, testing motor pro-
gramming using Luria’s motor series, and item 4, testing
sensitivity to interference using conflicting instructions)
began to decline at the very mild stage and kept decreas-
ing significantly as CDR increased. In contrast, item 6
(testing environmental autonomy using prehension be-
havior) did not decline until the severe stage of AD. A
previous study reported similar results [14]. Although
prehension behavior is reportedly useful in discriminat-
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ing other types of dementia, such as frontotemporal de-
mentia [12, 16, 17, 20] and vascular dementia [18] from
normal elders, it may not be suitable for the early detec-
tion of dysexecutive syndrome in AD due to this ceiling
effect [14]. Therefore, Mok et al. [15] suggested that pre-
hension behavior should be replaced by other brief execu-
tive tests. The remaining two items showed different pat-
terns of decline from those of items 2, 3, 4, and 6. [tem 1
(testing conceptualization using a similarity task) began
to decline at the very mild stage of AD and reached a floor
in moderate stage AD, whereas item 5 (testing inhibitory
control using a go-no-go task) began to decline and
reached a floor at the mild stage of AD. Therefore, differ-
ential patterns of decline among item scores may provide
additional information for understanding AD patients by
severity.

Consistent with previous studies [13, 14], FAB-K’s per-
formance in Korean elders was significantly influenced
by age and education but not by gender. In particular,
education’s influence on FAB-K’s performance was
strong, explaining 34.4% of the total variance in the FAB-
K score. Therefore, normative data are essential for using
FAB-K in clinical practice, particularly in the least-devel-
oped and developing countries, where the range of edu-
cational levels in the populations is very wide. In estab-
lishing the normative data for FAB-K, we adopted the
overlapping age stratification method to resolve the lim-
ited sample size of each cell [36]. This procedure allowed
us to present more stratified and more accurate norma-
tive data tables by providing adequate numbers of par-
ticipants for most normative cells and a broad normative
base for each normative cell. Although we estimated the
normative data in each age-overlapping table from a
broader age range that overlaps with an adjacent one,
these data are applicable to people within a narrow, non-
overlapping age range. In addition, this procedure can
provide more stable means of stratification, resulting in
less abrupt mean shifts between age strata than simple
non-overlapping age stratification. The users of these
normative data can refer to the title of each normative
table, which shows the applicable age range [34].

Our study has two strengths with regard to providing
normative information for the FAB-K. First, by means of
structured evaluations, we strictly excluded both cogni-
tive disorders, including very mild dementia (CDR =0.5),
and major psychiatric disorders, which are prevalent in
elderly populations. Therefore, this normative data is not
likely to be confounded by the inclusion of patients mis-
classified as normal elderly. Second, the participants’
range of educational levels was wide enough to evenly

Kim/Huh/Choe/Jeong/Park/Lee/Lee/
Jhoo/Lee/Woo/Kim



cover from the non-educated level to the post-graduate
level. Therefore, this normative data can be used both in
developing countries, where a substantial proportion of
the elderly population is still undereducated, and in de-
veloped countries, where the majority of the elderly pop-
ulation is well-educated.

Several limitations warrant consideration in general-
izing our observations. First, we did not examine other
types of dementia, such as frontotemporal dementia and
vascular dementia, that are known to have dysexecutive
syndrome more frequently than AD does. This may have
contributed to the low correlation between FAB-K scores
and WCST scores in the present study, since the types of
frontal dysfunction in these types of dementia may differ
from those in AD. Second, we did not include in our con-
trol group those cognitively impaired but not demented
elders whose CDR was 0.5, which may have raised the
AUC for both the FAB-K and the MMSE with regard to
AD. Third, the sample size of some cells in the normative
data was relatively small. Since small sample size increas-
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