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Introduction: Verbal fluency is a cognitive function that can be easily assessed at the bedside 
and provide valuable data for clinical assessment of various cognitive functions. We decided 
to provide a standardized test to assess verbal fluency in the Persian language, including both 
phonemic and semantic fluency subtests.

Methods: First, three phonemes (/p/, /d/, and /ʃ/) and three categories (animals, fruits, and 
kitchen appliances) were selected based on a pilot study and a panel of specialists. Then, we 
selected 500 Persian-speaking participants (47.8% male) aged 18 to 65 years via a convenient 
sampling method from the general population. Participants were grouped according to age, 
gender, and education. They performed the verbal fluency test.

Results: The Mean±SD number of generated words in letter fluency and semantic fluency was 
8.3±4.1 and 18.0±5.5, respectively. Age, educational level, and mother tongue were associated 
with letter fluency. Semantic fluency was associated with age, gender, education level, and 
mother tongue. 

Conclusion: For a more reliable clinical assessment, we suggest using all three letters (phonemes) 
and three semantic categories for each subject, calculating the mean of the produced words, 
and comparing them with the suggested cut-off points provided for each subcategory. Age was 
negatively correlated with the number of generated words in letter fluency (r=-0.33; P<0.001) 
and semantic fluency tasks (r=-0.26; P<0.001). In the letter fluency task, there was no statistically 
significant difference between males and females according to the number of generated words 
(P=0.057). However, in semantic fluency, female participants generated more words (P=0.005). 
Mother tongue (Farsi) showed a significant effect both on letter fluency (t=5.55, P<0.001) and 
semantic fluency (t=9.41, P<0.001). Level of education had a significant association with both 
letter fluency (F=117.23, P<0.001) and semantic fluency (F=64.48, P<0.001).
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1. Introduction

erbal fluency is a cognitive function mainly 
based on information retrieval from mem-
ory. Successful retrieval requires execu-
tive control over cognitive processes such 
as selective attention, response inhibition, 
mental set shifting, internal response gen-
eration, and self-monitoring (Patterson, 

2011). The verbal fluency test is widely used for cogni-
tive assessment during neuropsychological assessment. 
The test includes phonemic fluency and semantic flu-
ency. In phonemic fluency, participants should generate 
as many words as possible with a specified initial letter 
(phoneme) in a given time (60 s) (Patterson, 2011). In se-
mantic fluency, participants should name as many words 
as they can from a specific category, such as animals 
or fruits, in a given time (60 s) (Patterson, 2011). The 
number of generated words and objects is recorded and 
compared with normative data. The normative data is 
different among different languages and cultures; there-
fore, the test has been changed to some extent in differ-
ent countries according to the local characteristics and 
language necessities. (Olabarrieta-Landa, et al., 2015; 
Ostrosky-Solis, Gutierrez, Flores, & Ardila, 2007).

A previous study has provided preliminary normative 
data for a Persian verbal fluency test (Hasemian-Shirvan, 
Shirazi, Aminikhoo, Zareaan, & Ekhtiari, 2018). How-
ever, the authors have selected letters solely based on 
their frequency and overlooked other important deter-

mining factors. Furthermore, their sample size w limited 
to 50 and 100 subjects. 

We performed this study in Iran to localize the verbal 
fluency test in the Persian language and determine a suit-
able set of letters for phonemic fluency and semantic 
categories for the semantic fluency part. We provided 
normative data based on education and age subgroups 
and provided cut-off points for clinical use. 

2. Methods

Letter and category selection

For letter (phoneme) selection, first, we omitted the fol-
lowing letters: those with a low frequency as word ini-
tials (ein ,f,j, ch,jh); those that were initials to frequent 
socially inappropriate words (k, g, kh); those with the 
same sound (in Persian several letters have the same 
sound) (s, t, z, gh, h); and those that are a beginning letter 
for some common verb forms including present continu-
ous, conditionals, and negative forms (n, b). Then, we 
performed a pilot study with the selected letters on 10 
subjects with different educational levels to see which 
letters were appropriate. As a result, five phonemes 
(/p/,/d/, /ʃ/, /m/,/r/) met our criteria. Finally, a panel of 
psychiatrists and researchers selected three letters as-
sumed to be more appropriate for our purpose (Persian 
phonemes: /p/, /ʃ/, and /d/). 

Highlights 

• The study subjects generated 8.3±4.1 words in one minute in the letter fluency test.

• Letter fluency was associated with educational level and mother tongue. 

• The Mean±SD number of generated words in semantic fluency (18±5.5) was higher than letter fluency.

Semantic fluency was associated with age, gender, education level, and mother tongue.

Plain Language Summary 

Practitioners use neuropsychological tests to diagnose mental problems. Verbal fluency is a test in which participants 
have to generate as many words as possible from a specified category in a given time. This category can be phonemic 
(letter), which means words beginning with a specified letter or semantic, including objects such as animals or fruits. 
The number of words produced by participants is essential, and if it is fewer than normal, it shows psychological or 
neurological conditions such as Alzheimer disease. The norms are variable in different languages, cultures, and edu-
cational levels. We found that the Mean±SD numbers of generated words in letter fluency and semantic fluency were 
8.3±4.1 and 18.0±5.5, respectively. These values can be used for neuropsychological testing in the Iranian population.

V
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For the category selection, we first suggested ten se-
mantic fields and performed a pilot study and then a 
group discussion to select the final three categories (in-
cluding animals, fruits, and kitchen appliances). 

Determining the normal range

Study participants 

We used a convenient sampling method to recruit 500 
subjects with the following inclusion criteria: aged 18 to 
65 years, ability to talk in Farsi fluently, and no history 
of psychiatric or neurological illnesses (e.g. Parkinson 
disease, stroke) based on the subject’s report. We also 
grouped the samples according to three variables that 
could probably affect the outcome, including education 
(elementary, high school, university), gender (female, 
male), and age (below and higher than 45 years). We 
asked the participants about their proficiency in other 
languages to determine bilingual participants. We in-
tended to recruit 40 subjects in each group, reach a total 
sample size of 480 subjects, and rounded it up to 500. 

Study procedure 

Tests were taken while the subjects sat at a desk in 
a relatively quiet environment. First, the test was de-
scribed for each subject, and the instruction was given. 
Examples were provided for a better understanding of 
the instructions. The participants were told that they had 
one minute to say as many words with the specified ini-
tial or from the specified category. It was also mentioned 
that they should not say proper names, such as names of 
people and cities unless the subject intended the mean-
ing of the name. Each participant was asked to gener-
ate six words; three for phonemic (/p/, /d/, and /ʃ/) and 
three for semantic fluency (animals, fruits, and kitchen 
appliances) parts. The order of word generation trials 
was not the same for all subjects. We supposed that the 
order of letters presented in the phonemic fluency test 
might affect the result in two possible ways. First, the 
participant might gradually warm up and perform better 
in the later letters. Second, cognitive fatigue might hap-
pen, and so the subject might have poorer performance 
in the later presented letters. To prevent these problems, 
we determined the six possible orders of the three letters 
and grouped the participants to perform the phonemic 
fluency test with the predefined order of one of the six 
sets of letters. Therefore, a roughly equivalent number of 
subjects performed the phonemic fluency test with each 
of the six sets of letters. 

A trained medical student and a resident of psychiatry 
performed the tests and wrote down all of the generated 
words for each trial. To prevent any mistakes in the re-
cording process, evaluators recorded the voice of sub-
jects after asking for permission. If participants repeated 
a word, the person was not informed, but the word was 
counted only once. If a proper name was said the first 
time, the participant was reminded that proper names are 
not counted, but if the participant said that s/he meant the 
specific meaning of the name, it was counted. 

Data analysis 

Demographic data, including age, gender, educational 
level, and familiarity with other languages, were collect-
ed in a questionnaire developed by the research team. 
The obtained data were analyzed for possible associa-
tions between test scores and study variables using the 
t test and the Pearson correlation in SPSS (BM SPSS 
Statistics for Windows, Version 22.0. Armonk, NY: IBM 
Corp.). The normal range for phonemic and semantic 
fluency tests was also calculated for each gender and 
educational level. We calculate the lower 5th and 10th 
percentile for each subgroup based on gender (male or 
female), mother tongue (Farsi and other languages), and 
education levels (illiterate, primary or high school, and 
university education). As we had no standardized tool to 
compare the results of the current fluency test with other 
studies, we used the lower 5th and 10th percentile to sug-
gest a cut-off point to differentiate the sound result of 
the test and possibly disordered ones. . It is noteworthy 
that this method has been used by some other researchers 
(Zarino, Crespi, Launi, Casarotti, 2014).

3. Results

A total of 500 subjects with a Mean±SD age of 
40.9±12.7 years participated in this study (Table 1). 
Twenty-one subjects (4.2%) had a history of psychotic 
disorders, and 10 subjects (2.0%) had a history of neurot-
ic disorders. The Mean±SD numbers of generated words 
in letter fluency and semantic fluency were 8.3±4.1 and 
18.0±5.5, respectively (Table 2). There were strong cor-
relations between the numbers of words generated with 
the three different letters in the letter fluency task (0.760-
0.724-0.727). However, in the three different categories 
of semantic fluency tasks, numbers of generated words 
were moderately correlated (0.651, 0.642, 0.705). The 
correlation coefficient between generated words in letter 
fluency and semantic fluency was 0.71 (Table 3).

Age was negatively correlated with the number of gen-
erated words in letter fluency (r=-0.33; P<0.001) and 
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semantic fluency tasks (r=-0.26; P<0.001). In the let-
ter fluency task, there was not a statistically significant 
difference between males and females in terms of the 
number of generated words. However, regarding seman-
tic fluency, female participants generated more words 
(t=2.79, P=0.005). In both tasks, individuals whose 
mother tongue was Farsi generated more words (letter 
fluency [t=5.55, P<0.001] and semantic fluency [t=9.41, 
P<0.001]) within one minute. Also, individuals with 

university education generated more and illiterate indi-
viduals generated fewer words than the other groups’ 
letter fluency (F=117.23, P<0.001) and semantic fluency 
(F=64.48, P<0.001). However, there was no statistically 
significant difference between individuals with primary 
education and those with high school levels of educa-
tion. Therefore, we merged the two subgroups for further 
analyses (Table 4). Descriptions of the number of gener-
ated words within 12 groups are available upon request. 

Table 2. Words generated in letter and semantic fluency tasks 

Variables
Letter Fluency Semantic Fluency

/p/ /d/ /ʃ/ Mean Animals Fruits Kitchen Mean

Mean±SD 8.4±4.5 8.5±4.6 8.1±4.3 8.3±4.1 17.7±6.4 18.3±6.3 17.9±6.2 18.0±5.5

Minimum 0 0 0 0 4 1 3 3.0

5th percentile 2 1 2 2 8 7 8 8.3

10th percentile 3 2 3 2.7 10 10 10 11.0

25th percentile 5 5 5 5.3 13 14 14 14.3

50th percentile 8 8 8 8.3 17 18 18 18.3

75th percentile 11 12 11 11.0 22 22 22 21.7

90th percentile 14 14 14 13.7 26 26 26 24.7

95th percentile 17 17 15 15.0 29 28 28 27.3

Maximum 23 22 23 20.7 41 49 40 34.7

Table 1. Demographic characteristics of the study participants 

Variables No.(%)

Gender Males 239(47.8)

Education

Illiterate 128(25.6)

Preliminary 127(25.4)

High school 118(23.6)

University 127(25.4)

Mother tongue

Farsi 344(68.4)

Azari 97(19.4)

Gilaki 20(4.0)

Lori 17(3.4)

Others* 6(1.2)

*Including Taati, Afghani, Mashhadi, and Armani.
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We used linear regression analysis with a stepwise 
method to find the possible predictors of letter fluency. 
Education (illiterate, medium level, university), mother 
tongue (Farsi, others), and age could significantly pre-
dict the number of generated words. In semantic fluency, 
gender was also a significant predictor, in addition to 
education, mother tongue, and age (Table 5). 

Suggested cut-off points 

Table 6 suggests the possible cut-off points of the ver-
bal fluency test for different genders, educational levels, 
and mother tongues. Therefore, we calculated the respec-
tive percentiles and presented them in Table 6. However, 
letter fluency in an illiterate population of the study was 
too low (0 or 1); therefore, it cannot be a useful clinical 

Table 3. Correlation between generated words with each letter and semantic category

Variables Letter: /p/ Letter: /d/ Letter: /ʃ/ Semantic: 
Animals

Semantic: 
Fruits

Semantic: 
Kitchen

Letter: /p/ 1

Letter: /d/ 0.760 1

Letter: /ʃ/ 0.724 0.727 1

Semantic: Animals 0.664 0.595 0.620 1

Semantic: Fruits 0.514 0.507 0.551 0.651 1

Semantic: Kitchen 0.542 0.528 0.601 0.642 0.705 1

Table 4. Number of generated words in different demographic subgroups

Variables Domain Subgroups Mean±SD Test Statistic P

Gender

Letter
Males 8.0±3.8

t=1.90 0.057
Females 8.7±4.3

Semantic
Males 17.3±5.5

t=2.79 0.005
Females 18.6±5.5

Mother tongue

Letter
Farsi 9.0±4.0

t=5.55 <0.001
Others 6.9±3.7

Semantic
Farsi 19.4±5.0

t=9.41 <0.001
Others 14.8±5.3

Education

Letter

Illiterate 4.4±2.7

F=117.23 <0.001*
Preliminary 8.5±3.3

High School 8.8±3.2

University 11.6±3.3

Semantic

Illiterate 13.3±4.8

F=64.48 <0.001*
Preliminary 19.3±5.1

High School 18.2±4.4

University 21.1±4.4

*In both domains: Illiterate<(Preliminary & High School)<University. 
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marker of deficit at this educational level. For those with 
primary or high school training, a cut-off point of 4 can 
be considered for a Persian-speaking male. One point can 
be decreased for non-Persian speaking males (score of 3), 
and one point increased for female subjects (score of 5) 
regardless of their mother tongue. Finally, for university-
level education, a cut-off point of 7 can be considered for 
both ages regardless of their mother tongue. 

For category fluency, 8 can be considered the cut-off 
point for illiterate male subjects. Three points should be 
decreased for people with a mother tongue other than 
Persian (score of 5 for both males and females), and 3 
points should be increased for females with a Persian 
mother tongue (score of 11). For primary school and high 
school levels of education, a score of 12 can be equally 
fit for male and female subjects with a Persian mother 
tongue and female subjects with a mother tongue other 
than Persian. However, for males with another mother 
tongue, 3 scores should be decreased to find an appropri-
ate cut-off point (score of 9). 

The cut-off point of 12 can also be considered an ap-
propriate point for university-level male subjects re-
gardless of their mother tongue. For female subjects of 
this level of education, we can add three points to find a 
suggested cut-off point of 15 for both Persian and other 
mother tongues. 

4. Discussion

We conducted this study to prepare a Persian version of 
the verbal fluency test in Iran. We selected three letters 
(/p/, /d/, /ʃ/ ) and three categories (animals, fruits, and 
kitchen appliances) and calculated the mean number of 
generated words in each set, considering the influential 
variables. The Mean±SD numbers of generated words 
in letter fluency and semantic fluency were 8.3±4.1 and 
18.0±5.5, respectively. We found that verbal fluency, in 
both letter and semantic tests, is related to several fac-
tors. In letter fluency, age, educational level, and mother 
tongue, and regarding semantic fluency, age, gender, ed-
ucation level, and mother tongue were effective factors 
in the number of generated words.

The number of generated words in the letter fluency task 
in our study is considerably lower than the studies on Eng-
lish speaking populations using the F-A-S letter fluency 
task (12 in our study vs 15.2 in F-A-S studies) but com-
parable to the findings of a study by Olabarrieta-Landa et 
al. using F-A-S in 3977 healthy individuals from Latin 
America (7.3 to 13.9) (Olabarrieta-Landa et al., 2015). It 
should be noted that, in comparing the results of verbal 
fluency between two different languages, one should con-
sider the number of words that begin in each language 
with the given letter. Verbal fluency performance is asso-
ciated with the frequency of words beginning with a given 

Table 5. Predicting number of words generated in letter and semantic fluency domains 

Variables Predictor
Unstandardized Coefficients Standardized 

Coefficients t P
B Standard Error

Letter fluency

Education 3.256 0.757 0.574 15.5 <0.001

Mother tongue 1.118 0.211 0.128 3.7 <0.001

Age -0.034 0.302 -0.108 -3.0 0.003

Constant 2.456 0.012 3.2 0.001

Adjusted R2=0.430; F=126.3; P<0.001

Semantic 
fluency

Education 3.174 0.305 0.411 10.4 <0.001

Mother tongue 3.551 0.438 0.298 8.1 <0.001

Age -0.043 0.017 -0.099 -2.5 0.011

Gender 1.013 0.398 0.092 2.5 0.011

Constant 10.414 1.111 <0.001

Adjusted R2=0.356; F=70.0; P<0.001

Education: Illiterate=0, Medium level=1, University=2; Mother tongue: Farsi=1, Others=0; Gender: Female=1, Male=0
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letter in a language (Kempler, D., Teng,Dick,Taussig, & 
Davis, 1998). Therefore, the observed difference could 
be partly due to the difference in letter frequency and the 
number of words that begin with the specified letters in 
each language. For example, A and S are among the let-
ters with the highest frequency in English, and F has a 
medium frequency. However, P, D, and Sh in Persian are 
among the medium frequency letters. 

In another recently published study on Persian partici-
pants (Hasemian-Shirvan et al., 2018), 3 letters (Pe stand-
ing for /p/, Meem for /m/, and Kaaf for /k/) suggested as 
the highest frequency in word production (12 on aver-
age) and had been chosen for Persian phonemic VFT. 
Participants were assessed with the 3 selected letters (/p/: 
12.28±3.607, /m/: 12.54±3.907, and /k/: 12.48±3.708) 
and 3 semantic categories (animal: 21.67±5.119, su-
permarket: 21.19±4.907, and fruit: 19.58±4.439) with 
1-minute time limitation for each test. It was a pre-
liminary report and performed only on 100 subjects. In 
contrast to this study, we did not use letters that can be 
used at the beginning of present continuous verb forms 
(Meem for /m/) or common inappropriate words (Kaaf 
for /k/). The mean word production is lower in our study, 
and this may be partly due to lower educational levels 
and including illiterates in the current study. 

 In the study by Ghoreishi and Azimian (2014), in 120 
normal Persian speakers using /پ/ /p/ and /م / /m/ in 30 
seconds, the Mean±SD number of words was 9.16±3.04, 
which seems higher than the current study. However, 
85% of the study participants had education above 12 
years, which is much higher than our study and might 
have resulted in higher scores in Ghoresishi and Azim-
ian’s study. In another study, Mohammadisabet et al. 
performed an F-A-S letter fluency task on 90 normal 
elderlies, and the mean number of generated words was 
18 for males and 19.42 for females (Mohammadisabet, 
Yadegari, & Foroughan, 2016). Although not directly 
mentioned, the authors have summed up the number of 
generated words with the three letters and not divided 
them by three. This might be the reason for the high 
score reported in this research. Malek, Hekmati, Amiri, 
Pirzadeh, & Gholizadeh (2013), in a study among bi-
lingual (Persian-Turkish) adolescents (11-18 years old) 
using /m/, /d/, and /b/ for letter fluency, reported mean 
scores of 9.7, 9.3, and 9.2, respectively. 

In semantic fluency, the mean number of generated 
words in our study was 16.5. In other studies, it rang-
es from 16.97 to 19.3 for the animal semantic test in 
Mexico, Spain, and Argentina (Benito-Cuadrado, Este-
ba-Castillo, Böhm, Cejudo-Bolivar, & Peña-Casanova, 
2002; Alamo, et al., 1999; Butman, Allegri, Harris, & 
Drake, 2000). We should keep in mind that the number 

Table 6. The 5th and 10th percentiles of generated words in each category

CategoryLetterSubgroups

10th Percentile 5th Percentile 10th Percentile5th PercentileEducation Language Gender 

8720 Illiterate 

Farsi 

Male 

141343 Medium 

151277University 

5410Illiterate 

Other 10932 Medium 

141476University 

111110Illiterate 

Farsi 

Female 

141254Medium 

171576University 

5421Illiterate 

Other 121254Medium 

171776University 
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of syllables of the names of animals and objects varies 
between different languages and the semantic fluency 
score is better in languages with shorter animal names 
(predominantly 1 syllable) than the languages where ani-
mal names are longer (2 and 3 syllables per word) (Kem-
per, 1998). In the Persian language, the animal names are 
generally short (1 syllable).

Ghoreishi and Azimian calculated animal and fruit 
naming in 30 seconds, and the Mean±SD score for se-
mantic fluency was 13.66±2.97 (Ghoreishi, 2014). Mo-
hammadisabet et al. (2016) reported semantic fluency 
in the elderly with mean values of 27.55 and 30.24 for 
males and females, respectively. As previously men-
tioned, participants of the former study had a higher 
level of education than the current study, and the score in 
the latter study is calculated by adding up the number of 
fruits and animals generated in one minute. Additionally, 
Malek et al., in a study on bilingual Persian adolescents, 
showed that the score of semantic fluency for the two 
categories of animal and supermarket stuff were 14.76 
and 13.57, respectively (Malek, et al., 2013).

We also found that verbal fluency, for both letter and 
semantic tasks, is related to several factors. Age, educa-
tional level, and mother tongue are associated with letter 
fluency. Also, age, gender, education level, and mother 
tongue are associated with semantic fluency. The find-
ings on the effect of educational level (Ostrosky-Solis 
et al., 2007; Kim et al., 2013; Zarino, Crespi, Launi, & 
Casarotti, 2014; Chávez-Oliveros, 2015; Obeso, Casa-
bona, Bringas, Álvarez, & Jahanshahi, 2012) and age 
(Kim et al., 2013; Zarino et al., 2014; Obeso et al., 2012) 
on verbal fluency is consistent with previous studies. 

However, the results of the studies are inconsistent 
regarding the effect of gender on verbal fluency. Some 
studies have suggested that gender is a contributing 
factor (Zarino et al., 2014; Chávez-Oliveros, Rodrí-
guez-Agudelo, Acosta-Castillo, García-Ramírez, de la 
Torre, & Sosa-Ortiz, 2015), while others have not repli-
cated this finding (Kim et al., 2013; Zarino et al., 2014; 
Chávez-Oliveros, 2015; Obeso, I., Casabona, Bringas, 
Álvarez, & Jahanshahi, 2012). In our study, gender was 
only related to semantic fluency and not letter fluency. 

We found that bilingualism is also an essential factor. 
Previous studies also found bilingualism as an effective 
factor, especially in semantic fluency task (Gollan, Mon-
toya, & Werner, 2002; Rosselli et al., 2000; Loewen-
stein, Argüelles, Argüelles, & Linn-Fuentes, 1994). The 
other issue that should be considered is differentiating 
early and late bilingualism. Some studies found better 
verbal fluency results in late bilingualism than in early 
one (Rosselli et al., 2000; Portocarrero, Burright, & Do-
novick, 2007). All of our subjects were early bilinguals.

5. Conclusion 

Verbal fluency tests are useful measures of cognitive 
function and study acquired language impairments. For 
clinical usage of the verbal fluency test, we suggest clini-
cians consider the following points in assessing subjects 
to have more accurate and reliable results.

Assess fluency of each subject for all of the three letters 
(not a single letter) and all of the three categories (not a 
single category) and calculate an average for letter flu-
ency and another average for category fluency. 

The current study has several limitations that should 
be considered. Our sample included only a limited num-
ber of subjects with mother tongues other than Persian. 
Therefore, caution should be made when using the find-
ings for the subjects of these subgroups, especially those 
with the non-Azari mother tongue. The task needs to be 
normalized in these populations in future studies. Fur-
thermore, we did not include subjects under 18 or over 
65 years old. These age groups should be evaluated in 
separate studies that include only children and adoles-
cents in specific age groups or elderly individuals. 

For illiterate subjects

Letter fluency: as it is developed in this study, it does 
not seem to be valid and should not be used. 

Category fluency: cut-off point of 8 can be considered 
for male and 11 for female subjects. For those with a 
non-Persian mother tongue, a cut-off point of 5 can be 
considered for both men and women. 

For those with preliminary or high school training

Letter fluency: cut-off point of 4 can be considered for 
men with a Persian mother tongue, 3 for men with a non-
Persian mother tongue, 5 for female subjects regardless 
of their mother tongue.

Category fluency: cut-off point of 12 for men and 
women with Persian mother tongue, and for those with 
non-Persian mother tongue, a score of 9 and 12 can be 
used for men and women, respectively. 

For university-level education

Letter fluency: a cut-off point of 7 can be considered 
for both ages regardless of their mother tongue. 

Category fluency: cut-off point of 12 can be considered 
for male subjects regardless of their mother tongue. For 
female subjects, a cut-off point of 15 can be suggested 
regardless of their mother tongue.
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