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ABSTRACT

Verbal fluency tasks have been widely used in clinical neuropsychology and they are important indicators Keywords:
for different conditions. The aim of this study was to examine sex difference in written verbal fluency verbal fluency
task in a sample of adolescents from a different culture than those studied so far, using stimulus letters " sex
specific for the language of that culture. Participants were high-school students (IN=233, 40 % males), difference =
aged between 14 and 19 years (M=16.66, $D=1.26). Participants were asked to produce as many words as adolescence

they can, longer than three letters, starting with letters KK and M. These letters were chosen according to
Mimica et al. (2011) study on appropriate phonological verbal fluency stimulus letters for use with
Croatian speaking individuals. Scores of females and males obtained for letters K and M were compared
using ANOVA. Females performed better with Cohen 4 0.68 for letter K and 0,54 for letter M. This sex
difference in verbal fluency in adolescence might be related to sex differences in the regional timing of
brain maturation or to sex difference in writing speed. Future studies should further test alternative

explanations for this sex difference in adolescence, which seems to become smaller or disappear in
adulthood.
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INTRODUCTION

Verbal fluency tasks have been widely used in clinical
neuropsychology, and a number of meta-analyses have
shown that they are important indicators for different
conditions such as dementia of Alzheimer’s type (Henry,
Crawford, & Phillips, 2004), Parkinson’s disease (Henry &
Crawford, 2004a) and presence of focal cortical lesions
(Henry & Crawford, 2004b). Different types of verbal
fluency tasks are in use, asking participants to produce
words matching a phonemic or a semantic category. In
phonemic, phonetic, letter or lexical fluency tasks
participants are asked to produce all the words they can
think of with the same starting letter, while in semantic or
categorical fluency tasks participants are asked to produce all
the words they can think of from the same semantic
category such as animals, fruits or cities. Both versions are
thought to involve self-monitoring, cognitive set-shifting,
inhibition of responses
phonemic fluency additionally involving strategic search

and working memory, with

through lexical memory and semantic fluency involving
search through semantic memory (MacPherson, Della Sala,
Cox, Girardi, & Iveson, 2015).

In verbal fluency tasks participants can produce words
orally or in writing. Current time-limited verbal fluency tests
can be traced to The Thurstone Word Fluency Test (TWFT;
Thurstone, 1938), which used written production, are
nowadays used less often than oral production. The most
common phonemic fluency test uses oral production, i.e.
Controlled Oral Word Association Task (COWAT; Benton,
1967), also known as FAS verbal fluency test because it uses
those three letters as stimulus letters. Those letters were
chosen based on the analysis of letter difficulty, which
showed that they were easy letters in the English language
(Mitrushina, Boone, Razani, & D’Elia, 2005). Two other
forms of this test which are available and are in use, which
use letters C, F, and L. or P, R, and W. Barry, Bates and
Labouvie (2008) have shown that FAS and CFL forms differ
in difficulty. Also, little is known about the utility of the
English version of the test in non-English speaking
populations. Mimica et al. (2011) study examined the word
frequency for all thirty letters of the Croatian alphabet in
order to identify the most appropriate letters for use with
Croatian-speaking study participants. The sample included
90 healthy participants, mostly female (76 %), aged between
18 and 30 years of age (81 %), who completed more than 13
years of education (80 %). Based on their results, they
recommended the use of letters K, P, S, and M.

Studies have shown that age and education are related to
verbal fluency scores, with results declining with age and
increasing with education (e.g. Tombaugh, Kozak, & Rees,
1999; Brickman et al, 2005, Rodriguez-Aranda &
Martinussen, 2006). Tombaugh et al. (1999) study presenting
normative data on phonemic and semantic verbal fluency
tasks concluded that measures of phonemic and semantic
verbal fluency are differentially sensitive to age and
education. In case of phonemic verbal fluency, education
explained more variance than age, while in case of semantic
verbal fluency, age explained more variance than education.
Rodriguez-Aranda (2003) used both oral and written
phonemic and semantic verbal fluency tests and looked at
different predictors of verbal fluency. Results indicated that

age was negatively correlated with oral semantic and both
written phonemic and semantic tests, while education was
positively correlated with both oral and written phonemic
and semantic verbal fluency tests. Less agreement is found
concerning influence of sex on verbal fluency scores.
Wallentin  (2009) believes that sex is not a significant
predictor of petformance on the verbal fluency task, when
investigating large sample size, which is appropriately
controlled for confounds such as age and education. In their
review of sex differences, Ellis et al. (2008) conclude that
most studies have established that females are more verbally
fluent than males, especially regarding letter fluency. In
addition, they conclude that there is a greater number of
studies in adulthood that show either no sex difference or
that males are more verbally fluent than females. This review
also showed that there is only a handful of studies on verbal
fluency of adolescents, all done in North America, which all
show that females are more verbally fluent than males. In a
recent study, Scheuringer, Wittig, and Pletzer (2017)
investigated sex differences in written phonemic and
semantic fluency under neutral, clustering and switching
instruction among students. They have not found any sex
differences in written phonemic fluency. Another interesting
finding comes from the study by Yeudall, Fromm, Reddon,
and Stefanyk (1986). They compared males and females aged
between 15 and 40 years on 12 neuropsychological tests
including COWAT and written word fluency test. Their
comparison between oral and written forms of this test
suggested very little difference between the means for each
letter. In addition, they have found age differences, but not
sex differences on the oral version of the test, while on the
written word fluency test there was no age difference, but
females scored higher than males for all three letters and the
average.

The aim of this study was to examine sex difference in
written phonemic verbal fluency task in the sample of
Croatian adolescents using stimulus letter recommended for
use with Croatian speaking individuals. Male and female
adolescents were similar in age and in education since they
attended the same high school. In line with previous
findings which showed that sex difference in verbal fluency
is found consistently among adolescents and that it can be
found on written task when it is not found on oral task, it
was hypothesized that female adolescents will be more
verbally fluent than male adolescents.

METHODS

Participants and procedure

Participants were high-school students (IN=233, 40 %
males). They were 14 to 19 years old (M=16.66, SD=1.20).
At the beginning of one lecture, they were asked to
participate in the study. Verbal instructions were given, and
participants were asked to produce as many words as they
can, longer than three letters, starting with letters K and M.
These letters were chosen according to Mimica et al. (2011)
study on appropriate phonological verbal fluency stimulus
letters for use with Croatian speaking individuals.
Participants were allowed 1 minute for each letter to write
down the words.
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Materials

Participants were presented with a blank piece of paper
for writing down the words. Following instructions were
given: “I will tell you one letter of the alphabet and your task
will be to write down, as fast as you can, as many words as
you can longer than three letters beginning with that letter.
For instance, if I say Byou might write brod, briina, bitka,.... 1
do not want you to write proper names such as Bosna,
Branka, Bjelovar. 1n addition, do not write down words that
have the same meaning, but different ending such as je/o and
Jesti. In other words, do not use verbs. We will repeat the
same procedure twice, for two letters of the alphabet.”
Scoring procedure followed given instructions, and the
scores are the sum of all admissible words for letters K and
M. Slang terms and foreign words that are part of standard
Croatian were accepted.

RESULTS AND DISCUSSION

is presented in Table 1. As can be seen from Table 1, data
obtained in this study were similar to data obtained in the
validation study. Participants in both studies produced more
words on letter K than on letter M. Average frequency was
higher for both letters in the validation study than in our
study, but this is probably due to age and education
differences between the samples. Participants in the
validation study were older (age range 18-52) and 80 % had
more than 13 years of education. Yeudall et al. (19806) study
found very little difference between the means for each
letter between the oral and written forms of the test with
same participants. It seems that stimulus letters
recommended for use with Croatian-speaking individuals
show the same pattern in both oral and written form of the
test.

Table 2. Sex differences in verbal fluency scores for letters
Kand M

In this study sex difference in written verbal fluency task
among adolescents was examined. Since there are only a
handful of studies examining sex difference in verbal fluency
of adolescents, all done in North America (Ellis et al., 2008),
this study tested if sex difference could be found in a sample
of adolescents from another culture using a different
language. Therefore, stimulus letters recommended for the
use with Croatian-speaking individuals were used, and not
typically used letters from the English language. In addition,
written verbal fluency task was used since Yeudall et al.
(1986) found sex differences only on written word fluency
test and not on COWAT.

Table 1. Descriptive results for verbal fluency scores for
letters K and M in our study and Mimica et al. (2011)
validation study

This study Mimica et al. (2011) study
Letter K M K M
N 233 233 90 90
Min 3 2 4 3
Max 20 17 20 19
M 11,38 9,82 12,96 11,30
SD 3,05 2,86 3,68 3,71

Legend:

N=number of participants; Min=lowest number of produced words;
Max=highest number of produced words; M=arithmetic mean;
SD=standard deviation

Since our procedure for testing verbal fluency differed
slightly from the procedure in the wvalidation study
(participants were writing down the words themselves, not
saying them out aloud with the examiner writing them
down), the descriptive results were first compared with the
ones obtained in the validation study. Since no data for
written verbal fluency test wusing stimulus letters
recommended for use with Croatian-speaking individuals
was found, the pattern of results in this study was compared
to the one obtained in the validation study. This comparison

Letter MF SDF MM SDM Cohen d
K 1218 | 265 | 10,16 | 323 0,68*
M 1042 | 2,64 8,90 2,95 0,54%
Legend:

Mr=arithmetic mean for females; SDr=standard deviation for females;
Mn=arithmetic mean for males; SDy=standard deviation for males; Cohen
d=value of Cohen d; *=significant at p<0.001

Verbal fluency score for letter K and letter M was
correlated separately for males and females. Both
correlations were significant (tm=0,63, p<0,001; 1=0,46,
p<0.001). In order to answer the research question, sum
scores of females and males obtained for letters K and M
were compared using analysis of variance. Results are
presented in Table 2 and Figure 1. As can be seen from
Table 2 and Figure 1, the results of the analysis of variance
indicated that, for both letters, females produced mote
words than males (Fk(1,231)=27,08, MSE=225,88, p<0,001;
Fm(1,231)=16,68, MSE=128,00, p<0,001). Cohen’s 4 was
calculated as an indicator of effect size, and values for both
letters indicated that these gender differences in verbal
fluency were moderate in size.
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Figure 1. Sex differences in verbal fluency scores for letters
K and M.

Since verbal fluency measures have been shown to be
sensitive to the effect of years of education and age
(Tombaugh et al., 1999; Gladsjo et al., 1999), correlations
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with age and average grade at half term were calculated for
both males and females. Correlations with age were not
significant for neither letter in males and females (trkm=0,09,
p=0,42; rk=0,18, p=0,04; rMm=0,09, p=0,41; rme=0,14,
p=0,12). Correlations with average grade at half term were
also examined and they were significant only in males for
both letters (1xm=0,34, p=0,002; 1k=0,14, p=0,11;
nim=0,31, p=0,006; re=0,11, p=0,21). This correlation
might indicate that those male adolescents who are more
verbally fluent are getting higher grades. In other words,
verbal fluency might be an important factor for differences
in educational achievement. Deary, Strand, Smith, and
Fernandes (2007) have found, in their 5-year prospective
longitudinal study of 70,000+ English children, that females
outperformed males on a latent measure of educational
achievement. This difference could not be accounted for by
differences in their verbal abilities and authors speculate
that females might have another type of verbal advantage
such as verbal fluency and/or ability to express thoughts in
connected prose, and/or better memory for information
presented in verbal form.

Sex difference in verbal fluency in adolescence might be
related to sex differences in the regional timing of brain
maturation (Lenroot et al., 2007; Sowell et al., 2004). Using
magnetic resonance imaging (MRI) Lenroot et al. (2007)
found robust male/female differences in the shapes of
trajectories with total cerebral volume peaking at age 10,5 in
females and 14,5 in males. In line with that, Porter, Collins,
Muetzel, Lim, and Luciana (2011) have found, when looking
at age-related trajectories for COWAT performance, that
difference between males and females was statistically
significant only in their second age group (ages 13,58-16,45)
with females outperforming males. There was also sex
difference in the relationship between COWAT
performance and cortical thickness in that age range. In
other words, one reason why studies on verbal fluency in
adolescence have consistently found that females are better,
and studies in adulthood have not, might be related to brain
maturation and the fact that this maturation happens earlier
in females than in males.

However, it could be that sex difference in written
verbal fluency task exists because of sex difference in
writing speed. Studies have shown that females write faster
than males (Cohen, 1997; Simons & Probst, 2014). In
addition, writing speed has been found to be a significant
predictor of written verbal fluency performance (Rodriguez-
Aranda, 2003). Nevertheless, results from a two-wave study
on a sample of twins are more in line with the first
explanation that sex difference in verbal fluency in
adolescence is related to sex differences in the regional
timing of brain maturation. Bratko (2004) has collected data
on written word fluency task on male and female twin pairs
when they were 17 years old, and again when they were 21
years old. At both time points females performed better
than males, but the difference between them was smaller at

age 21 than at age 17 (Cohen d,=0,50, Cohen d>=0,39).

CONCLUSION

Sex difference in written verbal fluency task was found
in a sample of adolescents from another culture using a

different language than in the previous studies, with females
performing better than males. Future studies should further
test alternative explanations for this sex difference in
adolescence, which seems to become smaller or disappear in
adulthood. It would be important to follow longitudinally
larger sample of females and males from adolescence into
adulthood and test them on both oral and written verbal
fluency tasks. This way it would be clearer whether sex
difference in verbal fluency exists only in certain age and
whether it is limited to written verbal fluency tasks.

These results also point out how important it is to
compare person’s result on a verbal fluency task to norms
according to his or her sex and age, as well as education.
Although our study only used written verbal fluency task,
Loonstra, Tarlow and Sellers (2001) produced metanorms
for COWAT broken down by age, gender and level of
education, and concluded that age, gender and level of
education play a role in oral verbal fluency performance on
the COWAT. Since verbal fluency tasks are widely used for
both scientific and clinical purposes, it is important to keep
in mind that these factors can play a significant role. When
it comes to gender, it seems, especially in adolescence.
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