ORIGINAL ARTICLE

Print ISSN 1738-3684 / On-line ISSN 1976-3026
OPEN ACCESS

http://dx.doi.org/10.4306/pi.2013.10.4.346

A Normative Study of Lexical Verbal Fluency
in an Educationally-Diverse Elderly Population
Bong Jo Kim1, Cheol Soon Lee1, Byoung Hoon Oh2, Chang Hyung Hong3, Kang Soo Lee4,
Sang Joon Son2, Changsu Han5, Moon Ho Park6, Hyun-Ghang Jeong7,
Tae Hui Kim7, Joon Hyuk Park8, and Ki Woong Kim7,9 
Department of Psychiatry, Gyeongsang National University College of Medicine, Jinju, Republic of Korea
Department of Psychiatry, Yonsei University College of Medicine, Seoul, Republic of Korea
3
Department of Psychiatry, Ajou University School of Medicine, Suwon, Republic of Korea
4
Department of Psychiatry, Kwandong University College of Medicine, Myongji Hospital, Goyang, Republic of Korea
5
Department of Psychiatry, Korea University Ansan Hospital, Ansan, Republic of Korea
6
Department of Neurology, Korea University Ansan Hospital, Ansan, Republic of Korea
7
Department of Neuropsychiatry, Seoul National University Bundang Hospital, Seongnam, Republic of Korea
8
Department of Neuropsychiatry, Jeju National University Hospital, Jeju, Republic of Korea
9
Department of Psychiatry, Seoul National University College of Medicine, Seoul, Republic of Korea
1
2

ObjectiveaaLexical fluency tests are frequently used to assess language and executive function in clinical practice. We investigated the
influences of age, gender, and education on lexical verbal fluency in an educationally-diverse, elderly Korean population and provided its’
normative information.
MethodsaaWe administered the lexical verbal fluency test (LVFT) to 1676 community-dwelling, cognitively normal subjects aged 60
years or over.
ResultsaaIn a stepwise linear regression analysis, education (B=0.40, SE=0.02, standardized B=0.506) and age (B=-0.10, SE=0.01, standardized B=-0.15) had significant effects on LVFT scores (p<0.001), but gender did not (B=0.40, SE=0.02, standardized B=0.506, p>0.05).
Education explained 28.5% of the total variance in LVFT scores, which was much larger than the variance explained by age (5.42%). Accordingly, we presented normative data of the LVFT stratified by age (60-69, 70-74, 75-79, and ≥80 years) and education (0-3, 4-6, 7-9, 1012, and ≥13 years).
ConclusionaaThe LVFT norms should provide clinically useful data for evaluating elderly people and help improve the interpretation of
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verbal fluency tasks and allow for greater diagnostic accuracy.
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INTRODUCTION
The term verbal fluency refers to a person’s capacity for generating suitable words for a given category or subcategory in a
limited amount of time. Verbal fluency tests (VFTs) are widely used as measures of language and executive functions in neuReceived: October 12, 2012 Revised: February 8, 2013
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ropsychological testing. VFTs are the most widely employed
measures for assessing cognitive functioning following neurological damage and involve associative exploration and word
retrieval. Researchers have observed that VFT performance
declines in patients with frontotemporal lobar degeneration,1
Parkinson’s disease,2 subcortical vascular dementia,3 and Alzheimer’s disease.4 Reportedly, VFT was also useful for identifying individuals with early Alzheimer’s disease5 or who were
at risk of dementia, including age-associated memory impairment6 and mild cognitive impairment.4
There are two forms of VFT: the categorical verbal fluency
test (CVFT), which requires the examinee to generate a list of
words within a specific category (e.g., animals, fruits and vegetables, or shopping items), and the lexical verbal fluency test
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(LVFT), which requires the examinee to generate a list of
words beginning with a specific alphabet letter. Despite some
commonalities, CVFT and LVFT differ in the mental search
strategies they examine; a CVFT assesses strategies that are
guided by a category’s semantic attributes, whereas an LVFT
assesses strategies that are guided by grapheme cues.
Not only are they short, easy to administer, and sensitive to
the early stages of dementia, but test performances also have
potential in differentiating among various types of dementias.
While cognitively intact people typically generate more words
on category than letter based fluency tasks, the opposite or a
much more equal production is often found in patients with
Alzheimer’s disease,7,8 reflecting the early loss in semantic memory in AD. In contrast, patients with vascular dementia typically show an equal reduction on the two types of fluency tests9
and patients with atypical Parkinson’s diseases show a pattern
where lexical fluency is more impaired than semantic fluency.7
Because of these differences in impairment patterns seen in
different neurodegenerative disorders it has been suggested
that the discrepancy between semantic and lexical production
is a useful neuropsychological measure. Functional imaging
studies have generally upheld this distinction between CVFTs
and LVFTs; CVFT heavily relies on left temporal regions10 whereas the LVFT relies more on left frontal regions.11
Verbal fluency is influenced by demographic characteristics, such as age, gender, education, language, ethnicity, and so
forth. CVFT performance declines with advancing age; elderly individuals performed worse than young individuals on
CVFTs in many previous studies.12,13 However, age-related
performance changes in LVFT are still controversial. Some
studies have shown significant differences in LVFT performance across age groups,14-16 whereas others have failed to detect any age-related differences.17 Additionally, the influences
of gender and education on LVFT performances were inconsistent.18,19
In the present study, we investigated the influence of age,
gender, and education on the LVFT performance in a large,
non-demented, non-depressed sample of elderly Koreans having wide age- and educational level-ranges. We provided normative data of the LVFT for Korean elders aged 60 years or
older.

METHODS
Participants

All participants were community-dwelling persons, aged
60 or over, who participated in the Korean Longitudinal Study
on Health and Aging (KLOSHA),20 the Ansan Geriatric study
(AGE),21 and the Gwangju Dementia and Mild Cognitive Impairment Study (GDEMCIS).22 The KLoSHA was designed

as a population-based prospective cohort study on health,
aging and common geriatric diseases of Korean elders aged
65 years and over. The baseline study of the KLoSHA was
conducted from September 2005 through September 2006 in
Seongnam. The AGE study was designed as a populationbased prospective cohort study on health, aging, and common
geriatric diseases of elderly Koreans aged 60 to 84 years in
Ansan. The GDEMCIS was designed as a large, prospective,
community-based study designed to assess the occurrence
and risk factors of dementia in recruited elderly subjects of
over 60 years old who resided within a well-defined geographic region in Gwangju, South Korea. The study protocol of
the KLOSHA was approved by the institutional review board
(IRB) of the Seoul National University Bundang Hospital, that
of the AGE by the IRB of the Ansan Hosptial of the Korea University School of Medicine, and that of the GDEMCIS by the
IRB of the Severance Mental Health Hospital.
A geropsychiatrist with advanced training in neuropsychiatry and dementia research evaluated each participant, using
the Korean version of the Consortium to Establish a Registry
for Alzheimer’s Disease Assessment packet (CERAD-K)23 for
the KLOSHA and the AGE and the Seoul Neuropsychological
Screening Battery-Dementia Version (SNSB-D)24 for the GDEMCIS. For each participant with cognitive impairment, we
also interviewed one or more reliable informants regarding the
participant’s cognitive and functional changes and medical history. We determined global dementia severity using the Clinical Dementia Rating (CDR)25 and evaluated depressive symptoms using the Korean version of the Geriatric Depression Scale (GDS).26 A trained neuropsychologist administered the
LVFT along with comprehensive neuropsychological assessments: the Korean version of the CERAD neuropsychological
assessment battery26 in the KLOSHA and AGE and the Seoul
Neuropsychological Screening Battery24 in the GDEMCIS.
To establish normative data, we enrolled participants who,
according to DSM-IV diagnostic criteria,27 had neither dementia nor major psychiatric disorders. All participants had
adequate vision and hearing, although many wore glasses and
some required hearing aids. We included individuals with minor physical abnormalities (e.g., diabetes with no serious complications, essential hypertension, or mild hearing loss). None
of our subjects presented any of the following exclusion criteria: a history of significant hearing or visual impairment rendering participation in the interview difficult; neurological disorders (e.g., stroke, Parkinson’s disease or active epilepsy); psychiatric disorders (e.g., schizophrenia, mental retardation, severe depression or mania); psychotropic medications, or a
history of use of psychoactive substances. Subjects with physical illnesses or disorders that could interfere with the clinical
study such as severe cardiac disorders, severe respiratory illwww.psychiatryinvestigation.org 347
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nesses, uncontrolled diabetes, uncontrolled hypertension, malignancy, and hepatic or renal disorders were also excluded.

Table 1. Participant demographic characteristics

Variable

Lexical verbal fluency test

The participant was asked to generate as many words beginning with a specific letter as possible within one minute, without using proper nouns, repeating previously-generated words,
or using the same word with a different suffix. We used the
Korean letter “ㄱ” (phonetic substitute for English “k”) in this
study and scored the LVFT by counting the number of acceptable words produced. Unacceptable responses occur when a
participant repeats a previous response (i.e., a perseveration),
includes a word starting with the wrong letter, or commits another violation of the rules stated in the manual.28

To assess the relative contributions of age, education, and
gender to LVFT scores, we performed a multiple linear regression analysis with stepwise variable selection.
We also performed a series of ANOVA to determine any
main effects or interactions on LVFT performance by age group (60-69, 70-74, 75-79, and ≥80 years), educational level
group (0-3, 4-6, 7-9, 10-12, and ≥13 years), and gender. When
an ANOVA showed any main effect of age or education was
significant at the p<0.05 level, we conducted post-hoc contrasts using Scheffé’s method. We stratified the LVFT norms by
those demographic factors having main effects on LVFT performance. To maximize the data’s quantity and clinical usefulness, we used overlapping strata for developing the normative
data, following the procedures described by Pauker.29

RESULTS
Table 1 summarizes the participants’ characteristics. We enrolled 1676 normal elderly subjects (736 male and 940 female)
who participated in the KLOSHA (n=638), the AGE (n=557)
and the GDEMCIS (n=481). Mean age and education level
were 70.0 (SD=5.8, range=60-90) years and 7.5 (SD=4.8, range=0-20) years, respectively. Men were more educated than
women were (t=19.5, p<0.001). Age was comparable between
men and women (t=1.33, p=0.184).
In the stepwise linear regression analysis, education (B=0.40,
SE=0.02, standardized B=0.506) and age (B=-0.10, SE=0.01,
standardized B=-0.15) had significant effects on LVFT score
(p<0.001), but gender did not (B=0.40, SE=0.02, standardized B=0.506, p>0.05) (Table 2). Education explained 28.5% of
the total variance in LVFT scores, which was much larger than
the variance explained by age (5.42%).
We carried out a three-way ANOVA to determine any main
effects or interactions among age, gender, and education on
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Women

Total

Number

736 (43.9)

940 (56.1)

1676

70.2±5.5

69.8±5.9

70.0±5.8

60-64†

130 (17.7)‡

193 (20.5)

323 (19.3)

65-69†

225 (30.6)

306 (32.6)

531 (31.7)

70-74

220 (29.9)

250 (26.6)

470 (28.0)

75-79

120 (16.3)

121 (12.9)

241 (14.4)

80≤†

41 (5.6)

70 (7.4)

111 (6.6)

†
†

9.8±4.3

5.7±4.4*

7.5±4.8

0-3†

48 (6.5)

310 (33.0)

358 (21.4)

4-6†

180 (24.5)

342 (36.4)

522 (31.1)

7-9†

151 (20.5)

126 (13.4)

277 (16.5)

10-12

191 (26.0)

116 (12.3)

307 (18.3)

13≤†

166 (22.6)

46 (4.9)

212 (12.6)

Education (years)‡

†

Statistical analysis

Men

Age (years)‡

†

*p<0.001, Student’s t test, number (percent), mean±SD
†

‡

Table 2. Stepwise multiple linear regression regarding age, education, and gender effects on lexical verbal fluency test scores

Lexical verbal fluency test
B

SE (B)

β

R2

0.40

0.02

0.51*

28.5

Age

-0.10

0.01

-0.15*

5.42

Gender

-0.05

0.18

-0.01

4.84

Education

B: regression coefficient, SE (B): standard error of B, β: standardized regression coefficient, R2: spercent variance explained by each
variable. Age and education were entered as continuous variables,
and gender was coded as 0 and 1 for male and female, respectively.
*p<0.001, by stepwise multiple linear regression analyses
Table 3. The 4×5×2 analysis of variance for main effects and
interactions among age, education, and gender on the lexical verbal fluency test

Main effect
Variable

Interaction
F

Variable

F

Education

42.15*

Age×education

1.54

Age

18.99*

Age×gender

2.05

Education×gender

0.59

Gender

3.77

Age is categorized into groups of ages 60-69, 70-74, 75-79, and 8094 years, educational level is categorized into groups of 0-3, 4-6,
7-9, 10-12, and ≥13 years, and gender is categorized as male or female. *p<0.001 by 4×5×2 analysis of variance

LVFT performance (Table 3). We stratified the participants’
ages into four groups (60-69, 70-74, 75-79, and 80 years or
older), education into five groups (0-3, 4-6, 7-9, 10-12, and
≥13 years), and gender into two groups (men and women).
The main effects of age [F (3, 196)=18.992, p<0.001] and educational level [F (4, 435)=42.150, p<0.001] were significant,
but that of gender was not [F (1, 39)=3.771, p>0.05]. There
were no interactions between these demographic variables.
The mean LVFT scores were higher in the younger and more
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Table 4. Normative data for the lexical verbal fluency test in Korean elders

Education (years)

0-3

4-6

7-9

10-12

≥13

Number

249

418

229

258

170

2.56±2.88

4.70±3.23

5.97±3.07

7.12±3.82

8.76±3.85

2.0

5.0.0

6.0

7.0

8.0

0.00-8.00

0.00-10.00

1.00-12.00

2.00-14.05

3.00-16.00

Age
60-69*

Mean±SD
Median
5-95 percentile
70-74

†

Number
Mean±SD
Median
5-95 percentile

75-79‡

Number
Mean±SD
Median
5-95 percentile

80-90§

Number
Mean±SD
Median
5-95 percentile

275

396

189

221

161

2.11±2.67

4.51±3.19

5.79±3.08

6.82±4.00

8.03±3.58

1.0

4.0

6.0

6.0

8.0

0.00-7.00

0.00-10.00

1.00-12.00

1.10-15.00

3.00-15.00

211

245

109

137

102

1.61±2.32

4.06±3.04

5.46±3.20

6.34±3.72

7.51±3.60

0.0

4.0

6.0

6.00

7.5

0.00-6.00

0.00-9.00

0.00-11.00

1.00-13.20

1.00-14.00

109

104

48

49

42

1.01±1.73

3.93±2.98

4.94±2.65

5.82±3.53

6.86±3.43

0.0

4.0

5.0

5.0

6.0

0.00-5.00

0.00-9.00

0.00-9.00

0.00-11.00

1.00-13.00

*normative data from age group 60-74 years, †normative data from age group 65-79 years, ‡normative data from age group 70-84 years, §normative data from age group 75-90 years

educated participants. Since the main effects of age and education were significant, we performed post hoc contrasts, using
Scheffé’s method, among same age and education groups.
These post hoc contrasts revealed that younger groups showed
significantly higher scores than older groups did and that
more educated people performed better than the less educated did, demonstrating significant differences between each sequential pair of age groups and sequential pair of educational
levels.
Based on our analysis of the demographic variables’ effects,
we decided to stratify the LVFT norm by age and education.
We stratified the education into five groups (0-3, 4-6, 7-9, 1012, and ≥13 years) according to the post hoc comparison results. We stratified age into four overlapping strata (60-74, 6579, 70-84, and 75 years or older), to maximize the quantity of
information and clinical usefulness of the data. The normative
data from the age groups 60-74, 65-79, 70-84, and 75-90 years
applied to persons whose ages ranged from 60-69, 70-74, 7579, and 80 years or older. Table 4 presents the LVFT scores
stratified by age and education in the form of mean, standard
deviation, median, and the range from the 5th to the 95th
percentile.

DISCUSSION
The present study examined the influence of age, gender,
and education on LVFT performance and provided normative

information from an educationally-diverse, elderly population,
to allow clinicians and researchers to better interpret LVFT
results.
In our population, we found age and education associated
with LVFT performance but gender did not. These results are
in line with previous reports that age and education have a
much greater effect on fluency than does gender.16,30,31 LVFT
performance decreased with advancing age in the present study, which is also consistent with previous observations.14,15,30
However, the influence of age on LVFT performance was much
smaller than was that of education, indicating that education
may have the most influence of any demographic factor on
LVFT performance. In some previous studies, age was not
associated with LVFT performance.17,32 Loonstra and Tarlow11
suggested that verbal intelligence might confound the association between age and LVFT performance if those studies included only participants with high verbal intelligence. Reportedly, level of educational attainment influences verbal intelligence.33
The gender effect on LVFT performance has been controversial. Two studies reported women have better lexical fluency.13,19 However, a majority of other studies did not find this
gender effect on lexical fluency.14-16,30,34,35 In the present study,
the mean LVFT score was significantly higher in men than that
in women. However, this gender difference disappeared when
we adjusted for educational level, suggesting that this gender
difference may be at least in part attributable to the differing
www.psychiatryinvestigation.org 349
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educational levels between men and women. Researchers need
to interpret gender-related LVFT performance differences in
the previous studies13,36 with caution, since those studies did
not adjust for education.
In establishing the LVFT normative data, we adopted the
overlapping age stratification method to resolve the limited
sample size of each cell.29 This procedure allowed us to present
more stratified normative data tables, by providing adequate
numbers of participants for most normative cells. Although
we estimated the normative data in each age-overlapping table
from a broader age range, overlapping with an adjacent one,
we can apply these data to people within a narrow, non-overlapping age range. In addition, this procedure can provide a
more stable means of stratification, resulting in less abrupt
mean shifts between age strata than found in simple, non-overlapping age stratification. Our normative data included two
strengths. First, because we strictly excluded cognitive disorders, including very mild dementia (CDR=0.5) and mood disorders, which are prevalent in elderly populations, through
standardized diagnostic interviews by geropsychiatrists with
expertise in dementia research, our data are likely not confounded by demented or depressive patients misclassified as
normal elderly. Second, researchers in developing countries,
where a substantial proportion of the elderly are still undereducated and thus the elderly population has a wide range of
educational levels (from uneducated to post-graduate education), can reference our normative data.
Nevertheless, we must note some limitations. First, we employed only a single letter for evaluating lexical fluency. Although the neuropsychological test batteries for cognitive
disorders have also widely adopted lexical fluency tests using
a single letter,37-39 most previous studies on the association between demographic characteristics and lexical fluency have
commonly used the Controlled Oral Word Association Test
employing letter triads (FAS, CFL, PRW).40 Furthermore, LVFT performance reportedly varies according to the letter employed.16,28,40 Second, the sample sizes for some normative
data cells were relatively small, which may have increased
standard errors and possibly reduced the stability of the estimated results. Third, in the low education cell (0-3 years), the
scores for the median and fifth percentiles were zero, which
might be due to the floor effect in those elderly with little education. The LVFT may not be applicable to this population,
even when such persons are literate.
This study shows lexical fluency in the elderly was influenced by education and age but not by gender, and education was
the most influential demographic factor. This study also provides age- and education-specific normative data of the LVFT
for Korean elders.
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