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Abstract: Our study aims to assess lexical uniqueness in Spanish-speaking individuals with schizophrenia,
as well as analyze the peculiarity in word usage concerning symptom predominance. Furthermore, we aim
to investigate whether word associations could elucidate the usage of uncommon terms by this population.
The sample consists of 50 people diagnosed with schizophrenia (56% with a predominance of positive
symptoms and 44% with negative symptoms). The semantic and phonological verbal fluency test was
administered. Through the ESPAL database, the frequencies of the generated words were analyzed. Just as
the associations of the words were studied through an analysis of blinded judges. People with schizophrenia
use a greater number of low-frequency words, especially in positive symptoms in both phonological verbal
fluency and semantic verbal fluency, the differences being statistically significant. We observed a greater
association of words depending on the sound in the phonological fluency tests while in semantic fluency
a greater semantic association was observed both with statistical significance. Our results support the
validity of the method for assessing word distinctiveness by people with schizophrenia, especially when they
present positive symptoms. The use of rare words could be used as an objective measure for the distinction
of symptomatology in schizophrenia.

Keywords: Language; Low-frequency words; Negative symptomatology; Positive symptomology;
Schizophrenia.

ES Explorando el lenguaje en la esquizofrenia:
el uso de palabras de baja frecuencia como marcador
lingliistico de los sintomas de la esquizofrenia

Resumen: Nuestro estudio busca evaluar la singularidad Iéxica en personas espafolas con esquizofrenia,
asi como analizar la peculiaridad en el uso de palabras en relacion con el predominio de sintomas. Ademas,
buscamos investigar si las asociaciones de palabras podrian dilucidar el uso de términos poco comunes en
esta poblacion. La muestra esta compuesta por 50 personas con diagnostico de esquizofrenia (56% con
predominio de sintomas positivos y 44% con sintomas negativos). Se administro la prueba de fluidez verbal
semantica y fonolégica. A través de la base de datos ESPAL, se analizaron las frecuencias de las palabras
generadas. Asimismo, se estudiaron las asociaciones de las palabras mediante un analisis interjueces. Las
personas con esquizofrenia utilizan un mayor numero de palabras de baja frecuencia, especialmente en
los sintomas positivos, tanto en la fluidez verbal fonoldgica como en la fluidez verbal semantica, siendo las
diferencias estadisticamente significativas. Se observé una mayor asociacion de palabras en funcion del
sonido en las pruebas de fluidez fonoldgica, mientras que en la fluidez verbal semantica se observé una
mayor asociacion semantica, ambas con significacion estadistica. Nuestros resultados respaldan la validez
del método para evaluar la distincién de palabras en personas con esquizofrenia, especialmente cuando
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presentan sintomas positivos. El uso de palabras poco frecuentes podria utilizarse como una medida objetiva
para la distincion de la sintomatologia en la esquizofrenia.

Palabras clave: Esquizofrenia; Lenguaje; Palabras de baja frecuencia; Sintomatologia negativa; Sintomatologia
positiva.
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Introduction

Schizophrenia has long been characterized by alterations of language, which constitute one of its pri-
mary clinical and diagnostic features (American Psychiatric Association, 2013). Previous studies eviden-
ce syntactic deficits (e.g. inappropriate and disordered sentences) (Jo et al., 2023), pragmatic deficits
(e.g. ignoring the interlocutor or misinterpreting interactions) (Chakrabarty et al., 2023; Martinez et al.,
2018), voice deficits (e.g. abnormal pauses, intonation, and fundamental frequency) (Martinez et al., 2018;
Martinez-Cano et al., 2024; Oomen et al., 2022; Parola et al., 2020), as well as problems in verbal fluen-
cy, especially in terms of lexical access (Agurto et al., 2023; Allen et al., 1993; Gourovitch et al., 1996;
Spence et al., 2000). Recent studies conducted in Spanish-speaking populations have reported difficul-
ties in these areas and have even proposed their use as potential biomarkers or as tools to monitor di-
sease progression (Ayuso et al., 2023; Figueroa et al., 2019; 2022; Martinez-Cano, et al., 2025a, 2025b).

The unusual or atypical use of vocabulary by individuals with schizophrenia is a language anomaly
that has been extensively reported in the literature(Andreasen, 1986; Coleman et al., 1996), and various
scales have been implemented as a diagnostic measure of the disease (Liddle et al., 2002). Authors
have even posited its use as a predictor of the disorder (Baskak et al., 2008). Despite its being a common
clinical observation in schizophrenia and there existing theories that explain its role in thought disorder
(Crow, 1980; Liddle et al., 2002; Salavera et al., 2013), studies using quantitative methods to assess this
anomaly are limited, arguably as a result of the inherent subjectivity of categorizing words as uncommon.

Linguist George Zipf (1945) established Zipf's Law (Alvarado & Arango, 2011), which involves analyzing
the frequency of occurrence of words in an extensive corpus, ordering them according to their frequency
of appearance. According to Erar (2001) and other researchers, Zipf’'s Law can be interpreted as the pro-
bability that a specific word appears with a certain frequency in a text. Extending this concept to speech,
we can consider it as the probability of using one word instead of another. Extensive databases, such as
ESPAL (Duchon et al., 2013), have compiled data on the frequency of use of words, ranking them from
highest to lowest usage.

There have been extensive studies that have taken data on word frequencies into account. For exam-
ple, in research on Alzheimer’s, better recall of frequent words compared to infrequent words has been
observed (Balota et al., 2002; Wilson et al., 1983).

Likewise, it has been documented that children tend to respond more quickly in contexts where fre-
quent words are used (Pearson & Studt, 1975), and that these words are acquired and learned earlier
(Morrison et al., 1992). Additionally, people with aphasia and language development disorder have been
found to process sight words more effectively (Bose et al., 2007; Huck et al., 2017; Perea et al., 2005).

Although substantial work has been conducted in Spanish-speaking contexts on verbal fluency in
first-episode psychosis (Figueroa et al.,2019) and on receptive vocabulary in chronic schizophrenia
(Ayuso et al., 2023), few studies have examined the frequency of word use among Spanish populations
with schizophrenia. In English-speaking contexts, however, some studies report that individuals with
schizophrenia tend to use low-frequency words (Baskak et al., 2008; Liddle et al., 2002; Salavera et al.,
2013).

Studies conducted in English, such as that by Baskak (2008), have analyzed the uniqueness of words
used by people with schizophrenia. These authors ranked the peculiarity of each word uttered according
to its frequency of use as evaluated by a group of blinded raters, finding that individuals with schizophre-
nia use fewer common words compared to those produced by the control group and the patients’ healthy
siblings. Although this method is reliable, it is still costly and has an inherently subjective component.

These studies (Baskak, 2008) have evaluated verbal fluency (semantic and phonological), and word
production should be analyzed according to time intervals. Previous studies with both children and
adults have evidenced a change in task performance and words produced as function of the time elap-
sed (Crowe, 1998; Hurks et al., 2006). However, this parameter has not always been considered in the
study of schizophrenia (Barattieri di San Pietro et al., 2023). Besides these authors have posited that
schizophrenia patients may generate a larger number of low-frequency words due to an excessive use
of associations based on the sounds of words rather than their meaning (Baskak et al., 2008; Salavera
et al,, 2013).
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Therefore, the objectives of this work are: (1) Establish an objective, reliable and rapid method for
assessing word peculiarity in Spanish-speaking persons with schizophrenia (2) Determine whether the
occurrence of unusual or atypical word use differs depending on positive or negative symptomato-
logy of schizophrenia. (3) Analyzed the associations between the words produced by individuals with
schizophrenia.

Method

Participants

This was a cross-sectional and observational with a sample of 50 adult participants diagnosed with schizo-
phrenia, divided into two groups, one with positive symptoms (n=28) and the other with negative symptoms
(n=22). Table 1 shows the sociodemographic and clinical variables of the sample.

The participants’ diagnoses were confirmed by a team of psychiatrists, who determined symptomatology
using the clinical interview for the Positive and Negative Schizophrenia Syndrome Scale (PANSS) (Kay et al.,
1987, Peralta & Cuesta, 1994). To distinguish between symptoms, the test’s restrictive system was used, ba-
sed on the number of items scored above 3 on the positive and negative subscales. A positive profile is con-
sidered positive when there are more than two items above 3 on the positive subscale and fewer than three
on the negative subscale; a negative profile is considered negative when the opposite is true, and a mixed
profile is considered when both criteria are met simultaneously.

The collaborating psychiatrist was unknow with the users’ words participants; he simply performed the
psychopathological assessments and provided us with their medication information. There was great va-
riability in the subjects’ medications, including medications with sedative, anticholinergic, and X\-adrenergic
blocking effects. Furthermore, different methods of administration were observed, as some had depot (in-
jectable) medications and others took them orally. In summary, it is worth noting that atypical antipsychotics,
such as Leponex (over 28%) and risperidone (18%), were prevalent. It should be noted that more than half of
the users were taking multiple medications. All participants were in two stages of the disease: multiple epi-
sodes currently in the acute phase, and multiple episodes currently in partial remission (APA, 2013; Caballo
et al.,, 2014).

The inclusion criteria were as follows: a) diagnosis of schizophrenia according to DSM-5; b) an interval of
at least one and a half years since diagnosis to avoid false positives, and c) positive/negative symptomato-
logy at the time of recruitment. Our exclusion criteria were the following: a) comorbid diagnosis; A minimum
of eighteen months since diagnosis was required for all participants, in order to reduce the likelihood of false
positives and ensure the exclusion of comorbid conditions. Individuals with a primary diagnosis other than
schizophrenia were excluded from the study, as confirmed by the collaborating psychiatrists b) cognitive de-
ficits that might affect the reliability of test results, and c) diagnosis of residual schizophrenia.

Table 1. Demographic and clinical characteristics of the sample analyzed.

Total participants Positive symptoms Negative symptoms

Variables (n=50) (n=28) (n=22)

Age

Mean + SD 52.18+11.68 53.07+11.58 51.04 +11.98

Range 25-72 26-66 25-72
Gender

Male 34 (68 %) 17 (60.7%) 17 (77.3%)

Female 16 (32 %) 11(39.3%) 5(22.7%)
Education

Primary 20 (40 %) 13 (46.6%) 7 (31.8%)

Secondary 19 (38%) 10 (35.7%) 9 (40.9%)

High 11(22%) 5 (17.9%) 6 (27.3%)
Age at 1° psychotic episode

Mean + SD 20.24+4.10 20.89+4.20 19.40 £3.91

Range 13-28 15-28 13-27
N. of psychotic episodes

Mean + SD 516 +1.41 5.25 +1.37 5,04 +1.49

Range 2-8 3-7 2-8

Note: Values are presented as mean + standard deviation or n/N. (humber).

Instruments

Phonological verbal fluency test. The Controlled Oral Word Association Test (Benton et al., 1983) (COWAT)
has traditionally been used to evaluate this aspect of language. Participants are asked to generate words
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beginning with h the phonemes /f/, /a/, and /s/, the most used in the English language. However, when this
test is administered in the Spanish population, the phonemes /p/, /m/, and /r/ are used, with evaluation being
based on scales proposed in other studies (Casals-Coll et al., 2013; Pena-Casanova et al., 2009).

The following instruction was given: “I’'m going to say a letter and | want you to tell me as many words as you
can beginning with that letter. Let’s start. Tell me as many words as you can beginning with P’ They were also
told that certain types of words, such as proper nouns, numbers and words stemming from the same root
would not be counted. They subsequently continued with the other phonemes, /M/ and /R/.

Participants were given a minute for each letter once they had said the first word. The words gene-
rated by each patient in the corresponding time were recorded for each phoneme. The score was the
number of different words generated in the period of a minute divided into different intervals: the first
15”; between 15-30"; between 30-45" and between 45-60", for each of the phonemes in question. At no
point was help provided, although participants were encouraged to say as many words as possible for
each of the phonemes.

Semantic verbal fluency test. The semantic lexical evocation test measures the capacity to generate
nouns belonging to the same paradigm. This test, widely used by other authors (Benito-Cuadrado et al.,
2002; Ramirez et al., 2005), evaluates the number of words participants can say from the same category
(in this case, “animals”) in one minute. The instruction given was: “/ want you to tell me all the names of
animals you can think of. They can be sea, air or land animals, animals, domestic or wild, etc. Say as many
as you can!” Participants were told that extinct animals, diminutives, or names derived from the same
species would not be scored. As in phonological fluency, the words were scored in different time inter-
vals; no help was provided at any point, although they were encouraged to continue saying words.

As well as the total number of words generated both phonologically and semantically in the four-
time intervals: 1st (from O to 15 seconds), 2nd (from 15 to 30 seconds), 3rd (from 30 to 45 seconds) and
4th (from 45 to 60 seconds), it was decided to analyze the frequency of the words generated, taking
the EsPAL (Duchon et al., 2013) database as a reference. This database is extensively used in linguistic
research to identify the characteristics of words. To assess word frequency and avoid bias, the lexical
frequency per million (Log10) of words in the EsPAL database (Duchon et al., 2013) was used. Similarly,
to determine whether words were frequent or infrequent, following other linguistic studies (Pérez et al.,
2003; Soares et al., 2018; Van Heuven et al., 2014), word evaluations on the Zipf scale were used. Thus,
all words with a score equal to or less than 3.5 were low use.

Furthermore, following studies that report that patients with negative symptoms emit fewer words
than patients with positive symptoms (Tsakanikos & Claridge, 2005), which could generate discrepan-
cies in the results, the percentage of frequent and infrequent words emitted by each of the participants
is analyzed.

Finally, following previous studies (Baskak et al., 2008), we analyzed the associations between words,
with the aim of determining the type of linguistic connections patients with schizophrenia make between
words. To this end, using interrater agreement, all the word pairs were evaluated, comparing the words
generated by each participant with each other, i.e., the first and the second, the second and the third,
the third and the fourth, and so on, until the list of words was completed. To identify all the associations,
each word emitted was evaluated for the presence or absence of a semantic, phonological, or semantic
and phonological relationship with the word previously generated.

Following these studies we was carried out by two professionals: a clinical psychologist and a speech-
language therapist. Their training consisted of a detailed explanation of the classification criteria: if two
words shared similar sounds (e.g., palo and pato), the relationship was considered phonological; if the
words were semantically related (e.g., rinoceronte and elefante), the relationship was classified as se-
mantic; and if they shared both sounds and meanings (e.g., leopardo and guepardo), it was categorized
as mixed.

To ensure consistency, a linguist prepared five examples for each criterion so that both raters clearly
understood how to apply them. The evaluation was conducted in pairs for each participant, meaning that
the ratings of one evaluator were compared with those of the other for each subject.

After the analysis conducted by each evaluator, a simple arithmetic mean was calculated by summing
their scores and dividing the result by two. This average value was then used for the statistical analysis of the
types of connections between the words produced by the participants.

Procedure

The participants were recruited from the following four mental health associations in Madrid and Castilla-La
Mancha (Spain): the Madrid Association of Families and Friends of Persons with Schizophrenia; the VIVIR
Association in Cuenca; the Center for Psychosocial Rehabilitation in Cuenca (province of Ciudad Real); and
the Talavera Association of Friends, Families and Persons with Mental linness in Talavera de la Reina (province
of Toledo). Additionally, the Mental Health Unit at the Virgen de la Luz Hospital in Cuenca collaborated in the
study. Before recruiting the participants, the project was approved by the Drug Research Ethics Committee
of the corresponding healthcare, with code 11/2017. We collected data from May 2018 to May 2019.

Data analysis

The data were analyzed using the Statistical Package for Social Science 29.0 (SPSS®, IBM® Corp., Armonk,
NY, USA). For the descriptive and inferential statistical analysis, different tests were implemented according
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to the scale of the variable. Distribution normality was assessed using the Kolmogorov-Smirnov test. Most of
the data had a normative distribution so parametric tests were used.

In instances of normally distributed data, independent samples t- tests for quantitative variables were
used, and Chi-squared tests were conducted for categorical variables to reveal group-wise differences,
when appropriate.

When the design included repeated measures, the assumption of sphericity was verified. For these analy-
ses, 2x2 repeated measures ANOVA were performed. The Bonferroni test was used for post-hoc compari-
sons. Finally, interrater agreement was evaluated using the Kappa index.

The results were revaluated with a reliability of 95%, and statistical significance was set at p <0.05.

Results

Results for phonological and semantic verbal fluency

Table 2 shows the results for phonological and semantic verbal fluency, as well as the total number of fre-
quent and infrequent words. The total number of words generated is low, with the phoneme /R/ being the
lowest, while the number of infrequent words is high.

Table 2. Results on the phonological and semantic fluency tests.

Variable /P/ n/ /R/ Animals
Total words

Mean + SD 13.32 +£5.08 12.56 + 519 11.88 + 543 16.44 + 5.76
Range 4-23 3-23 2-22 5-25
Word frequency

Mean + SD 8,26 + 8,88 8,59+10,55 5.42+10,45 813 + 4,22
Range -4,51-54,27 -4,57-68,06 -4,50-69,78 0,87-16,98
Zipf scores

Mean + SD 4119 £ 17,13 39,49 + 13,64 34,54 +13,85 4789 + 11,79
Range 2,21-71,05 8,87-71,05 7,03-70,12 18,24 - 73,76
Low-frequency words

Mean + SD 6,72 + 5,98 6,10 £ 5,54 6,12 £ 532 6,36 £ 5,27
Range 0-17 0-13 0-17 0-14
Percentage low-frequency words

Percentage** + SD 42.24 + 34,61 40,72 + 34,46 45,10 + 34,61 40,35 + 31,45
Range* 0-100 0-93,75 0-100 0-93,33
High-frequency words

Mean* + SD 550 + 2,46 548 +1.94 4,50 +1,96 710 +270
Range* 0-12 1-10 1-9 2-13
Percentage high-frequency words

Percentage ** + SD 57,76 + 35,52 59,28 + 3345 54,90 + 32.61 59,70 + 31,24
Range* 0-100 6,25-100 0-100 6,67-93,33

Note: Values are presented as mean * standard deviation or n (percentages) *The mean of the sum of the frequencies of the low-
frequency words was calculated. **The percentages will be calculated by establishing a rule of three, if the total number of words
produced was 100, the total number of infrequent words would be X.

Significant relationships between variables

To determine the possible effect of certain sociodemographic and clinical variables on the performance
of the groups (positive and negative symptomatology) in the verbal fluency tests and to ensure equivalen-
ce between them and buffer the possible effect of some of these variables, we performed an analysis of
the variables in both groups finding: sex (y2(1) = 1. 552; p= .213), age (Z = -.871, p= .284), educational level
(x2(2) = 1.241; p= .538), age at first episode (Z = -1.168, p=.243) and the number of psychotic episodes (Z
=.579, p= .563). No effect was revealed for any of the variables analyzed, indicating that the groups were
homogeneous.

Table 3 shows the statistically significant differences between positive and negative symptomatology
and the linguistic characteristics of the words generated according to the different time intervals analy-
zed. The participants with negative symptomatology generated fewer words, but these were of higher
frequency. In addition, individuals with positive symptoms produced a greater number of low-frequency
words in all the verbal fluency tests, both phonological and semantic. With respect to the time intervals,
these differences were always notable in the last interval and, on occasions, in the first and third intervals.
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Table 3. Relationships between the linguistic characteristics of words according to type of symptomatology.

Measures sym;%slgla‘;ilogy sym';;ac?r::;;,:logy gl bom P
P

Frequency I1 1,74+218 4,43+1,64 -4754 48 -268 <,001
Frequency 12 1,69+2,33 2,82+1,71 -1,882 48 -113 ,066
Frequency I3 0,41+£1,85 2124163 -3,386 48 -1,71 <,001
Frequency 14 0,08+1,14 1,46+1,08 -4305 48 -1,37 <,001
Total Frequency 5,84+10,57 11,60+4.,6 1,796 48 -576 ,022
Total High-Freq. Word 4,79+2 67 6,47+1,77 1,324 48 -168 ,016
Perc. of High-Freq 29,33+15,08 96,18+7,72 8,235 48 -66,83 <,001
Total Low-Freq. Word 11,31+3,20 0,38+0,74 36,897 48 1092 <001
Perc. Low frecuency Word 70,65+15,66 5,01£9,13 7126 48 64,17 <,001
M

Frequency I 1,45+1,88 4.84+144 -6,910 48 -3,38 <,001
Frequency 12 1,05%1,77 3,09+1,43 -4336 48 -203 <001
Frequency I3 0,74+1,56 2,90+1,34 -5,089 48 -2,15 <,001
Frequency 14 0,17+0,93 1,59+1,09 -4,764 48 -1,41 <,001
Total Frequency 5,39+12,52 13,01£4,22 -2,633 48 -7,61 ,010
Total High-Freq. Word 513+21 5,95+1,59 -1,483 48 -0,81 145
Perc. of High-Freq 33,75+13,88 96,66+9,29 -1808 48 -6290 <,001
Total Low-Freq. Word 10,343 0,23+0,70 15087 48 10,0 <,001
Perc. Low frecuency Word 66,25+14,45 3,33+9,29 17,903 48 64,46 <,001
R

Frequency I 0,88+1,98 3,08+1,1 -4565 48 -2]19 <,001
Frequency 12 1,08+1,35 2,06+1,59 -2,371 48 -0,99 ,022
Frequency I3 -0,10x1,54 1,41+£1,39 -3597 48 152 <,001
Frequency 14 -0,32+1,60 1,35+0,96 -4269 48 -168 <,001
Total Frequency 3,69+13,23 7.81+3,49 -1,386 48 -41 72
Total High-Freq. Word 4+192 5144195 -2,056 48 -1,14 ,045
Perc. of High-Freq 28,89+14,45 92,32+11,51 -16,636 48 -6342 <,001
Total Low-Freg. Word 10,24+2,73 0,42+0,67 16,053 48 9,81 <,001
Perc. Low frecuency Word 71,11+12,21 768+11,18 19343 48 6536 <,001
Animals

Frequency I 2,97+210 515+1,41 -4,121 48 2,17 <,001
Frequency 12 1,52+1,57 2,91+1,02 -3,550 48 -1,39 <,001
Frequency I3 0,85+1,23 1,91+£1,08 -3139 48 -1,05 ,003
Frequency 14 0,47+1,24 1,45+0,57 -3345 48 -0,97 ,002
Total Frequency 5,65+3,54 11,54+2,25 -6683 48 -589 <001
Total High-Freq. Word 5,96+2,42 8,66+2,28 3977 48 -2,70 <001
Perc. of High-Freq 35,19+11,26 94,05+8,36 -20,228 48 -5886 <,001
Total Low-Freq. Word 10,55+2,19 0,57+0,81 19,815 48 9,98 <,001
Perc. Low frecuency Word 64,81+12,27 5,94+8,36 19,131 48 59,31 <,001

Note: T: T-Students; DF: Degrees of freedom; DoM: Difference of means; Perc: Percentage; Freq: Frequency; P: significance; the low-
frequency (<=3.50 Scale Zpif) and high-frequency (>3.50 Scale Zpif) words according to the ESPAL were counted.

A mixed-design ANOVA (2x2 design) was conducted to examine differences in the number of high- and
low-frequency words produced by participants, with word frequency (high vs. low) as the within-subjects fac-
tor and symptomatology (positive vs. negative symptoms) as the between-subjects factor. Sex, age, and edu-
cational level were included as covariates.

The analysis revealed no significant interaction effects between these covariates and word frequency: sex
(F(1,46) = 1.814, p = .18), age (F(1,46) = 0.753, p = .39), and education (F(1,46) = 0.363, p = .55).

In the phonological verbal fluency task, significant main effects of word frequency (F(1,46) = 4.502, p =
.039) and group (F(1,46) = 5.610, p = .022) were observed, as well as a frequency x group interaction (F(1,46)
= 26.955, p < .001). Post-hoc comparisons indicated that participants with negative symptoms produced
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significantly more high-frequency words and significantly fewer low-frequency words compared to partici-
pants with positive symptoms (all p < 0.05).

In the semantic verbal fluency task, significant effects of group (F(1,46) = 119.131, p < .001) and a frequen-
cy x group interaction (F(1,46) = 160.917, p < .001) emerged. Participants with negative symptoms produced
significantly more high-frequency words and significantly fewer low-frequency words than participants with
positive symptoms (all p < .001).

Complete results are presented in Tables 4 and 5 and illustrated in Figure 1.

Table 4. Results of the analysis of variance to compare word frequency
in the two study groups in phonological and semantic verbal fluency

Analysis of phonological verbal fluency F DF P
Effect word frequency 4,502 1-46 .039
Group effect 5,610 1-46 .022
Interaction frequency*Group 26,955 1-46 <.001
Analysis of semantic verbal fluency

Effect word frequency 0,194 1-46 662
Group effect 119,131 1-46 <.001
Interaction frequency*Group 160,917 1-46 <.001

Note: F: ANOVA 2X2; DF: Degrees of freedom; P: Significance.

Table 5. Pairwise analysis between the frequency of word use and symptoms in the phonological and semantic verbal fluency test.

95% Confidence
Symptomatology Frecuencia X SD Interval P
Lower Upper
Positive symptoms High frequency word 746 1,803 3,834 11,091 .014
Phonological Low frequency word 11,323 0,476 10,366 12,281 014
verbal fluency Negative symptoms High frequency word 11,538 2,123 7,264 15,812 014
Low frequency word 0,363 0,560 -0,765 1,491 .014
Positive symptoms High frequency word 5,947 0,448 5,046 6,848 <.001
Semantic verbal Low frequency word 10,606 0,325 9,952 11,260 <.001
fluency Negative symptoms High frequencyword 8,692 527 7,631 9,754 <.001
Low frequencyword 0,496 ,383 -,275 1,266 <.001
Note: X: Means; SD: Standard deviation; P: Signification.

Regarding the post-hoc analysis, significant differences were observed between the groups with predo-
minant positive and negative symptoms in phonemic verbal fluency. Participants with negative symptoms
produced a smaller total number of words; however, most of these were high-frequency words, with very few
low-frequency items. In contrast, participants with positive symptoms generated a greater number of words
overall, but a higher proportion of these were low-frequency.

In the semantic verbal fluency task, a similar pattern was observed. Individuals with positive symptoms
produced a larger number of animal names, although many of them were low-frequency. Conversely, parti-
cipants with negative symptoms generated fewer responses overall, but these tended to be more frequent
words (see Figure 1).

High and low frequency words in phonological verbal fluency
High and low frequency words in semantic fluency — SYMPTOMATOLOGY
1200 SYMPTOMATOLOGY

— Positive symptoms

— Negative symptoms
= Positive symptoms

= Negative symptoms

Estimated marginal means
Estimated marginal means

High frequency words Low frequency words Hig freglantywords; Howifrequency #ords

factor1

The covariates appearing in the model are svaluated at the following valuss: Ags = 52,1800, sex = 1.3200 The covariates appearing in the madel are evaluated at the following values: Age = 52,1800, sex = 1.3200
Error bars: 5% CI Error bars: 95% CI

Figure 1. High- and low-frequency words according to study group and the phonological
verbal fluency test and semantic verbal fluency test
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Results of interrater agreement and linguistic comparisons

An interrater analysis was conducted, using the Kappa statistics to test the level of agreement on the rela-
tionships between words. We have indicated above, the evaluation was conducted in pairs for each partici-
pant, meaning that the ratings of one evaluator were compared with those of the other for each subject.

The data reveal agreement for both phonological and semantic verbal fluency. In the phonological rela-
tionships, the level of agreement is 0.544, in the semantic relationships, the level is 0.824, and between the
scores on both, itis 0.804. As indicated in the instruments section, each evaluator analyzed the multiple word
pairs produced by each participant. After obtaining the scores from both evaluators, the average score for
each word pair was calculated. Subsequently, to maintain the independence of observations, the total mean
score for phonological pairs and the total mean score for semantic pairs were obtained for each participant.
These means per participant were used as the unit of analysis in a Student t test for paired samples, to test
for significant differences between the two types of relationships (see Table 6).

Table 6. Results of the linguistic comparisons after the interrater analysis.

Measures X SD Total Total DF Cohen’s D T P
mean SD

P

Phonological relations 25 1.682

Semantic relations 020 0.476 229 1.70 49 170 7629 <001

M

Phonological relations 1.7 1,669

Semantic relations 0.21 0,441 150 180 49 172 5.888 <001

R

Phonological relations 1.69 1,494

Semantic relations 0.51 1,390 118 225 49 225 3699 <001

Animals

Phonological relations 0.21 0,589

Semantic relations 497 2,983 ~4.76 3.21 49 3.24 -10.468 <001

Note: X: Mean; SD: Standard deviation; DF: Degrees of freedom; T: Student’s t-test of paired samples; P: Significance

Discussion

With respect to our first aim, the results confirm that analyzing the words generated in verbal fluency tests
using the ESPAL database (Duchon et al., 2013) is an objective, reliable and effective method for assessing
word frequency in Spanish speakers with schizophrenia. Furthermore, this approach mitigates the subjec-
tivity inherent in relying on rater judgments (Robles Garrote et al., 2015), which could help in studying and
diagnosing the disease. This finding brings something new to the field because infrequent words have been
a feature associated with an increase in formal thought disorder in schizophrenia (Crow, 1980; Liddle et al.,
2002; Salavera et al., 2013), so if an objective test is available to assess them, it would improve the evalua-
tions and monitoring of patients’ symptoms.

Regarding the total number of words generated, it is observed that people with negative symptoms pro-
duce a significantly lower amount than those with less marked symptoms, a pattern previously described in
the literature (Tsakanikos & Claridge, 2005). An analysis of the scores obtained by the 50 participants diag-
nosed with schizophrenia shows that their performance falls between the 29th and 40th percentiles in pho-
nological verbal fluency, and between the 19th and 28th percentiles in semantic verbal fluency, in accordance
with the scales established by Pefia-Casanova et al. (2009). However, according to the scales proposed by
Benito-Cuadrado et al. (2002), semantic verbal fluency would be within the average range. Results compara-
ble to lower percentiles are obtained when using more recent scales, such as those of the Portellano-Pérez
and Martinez-Arias (2020) verbal fluency test. The lower score observed in semantic verbal fluency reveals a
more pronounced deficit in this modality, which is consistent with previous evidence on the semantic altera-
tions characteristic of schizophrenia (Berberian et al., 2016; Bozikas et al., 2005).

It is important not only to analyze the total generated but also the time intervals., our study confirms that
the most significant differences occur in the last interval. Studies with different populations using phono-
logical and semantic verbal fluency tests report that it is in the later time intervals that individuals begin to
generate lower-frequency words, as the lexicon is exhausted and the search for new words requires greater
effort and becomes less productive and automatic (Crowe, 1998; Hurks et al., 2006). This might be the case
with our participants, although it is true that low- frequency words also appear in the first-time interval, which
suggests that the low- frequency lexicon employed by people with schizophrenia is that habitually used.

Our findings suggest that not only should time be considered, but also the characteristics of the language,
since we observed that, depending on the letter used, lexical access is better or worse, with the letter P yiel-
ding the best results, possibly because it is the first letter of a greater number of words in Spanish (Duchon
et al,, 2013).
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Furthermore, in contrast to various studies in English, our participants scored higher on semantic
verbal fluency than phonological verbal fluency (Bozikas et al., 2005), although the meta-analysis con-
ducted by Doughty & Done (2009) found no significant differences between semantic and phonological
verbal fluency. Therefore, we consider it necessary to continue studying the possible influences of lan-
guage and its characteristics on the linguistic symptomatology of schizophrenia.

Secondly, our results confirm that the type of schizophrenia symptomatology has a different effect on
patients’ linguistic deficits (Tsakanikos & Claridge, 2005). Individuals with positive symptoms generate a
larger number of words than persons with negative symptoms, as has been studied and evidence in va-
rious works (Allen et al., 1993; Bora et al., 2019; Martinez Cano et al., 2019; Tsakanikos & Claridge, 2005).

However, a detailed analysis of the words generated reveals that the participants with positive symp-
toms generate a greater number of low frequency words compared to those with negative symptoms.
An illustrative example of this distinction can be found when analyzing a selection of words generated by
persons with schizophrenia, which includes terms such as, words that begin with m in Spanish genera-
ted by people with schizophrenia and a predominance of positive symptoms: Maleficient, Wickedness,
Malevolent, Cursed, Jujube, Scoundrel. However, the words with m generated by a person with schizo-
phrenia but with a predominance of negative symptoms are: “mesa, mama, mar, mundo, musica”.

Our study confirms the use of infrequent words in Spanish-speaking people with schizophrenia, as
some English studies have shown (Baskak et al., 2008; Bora et al., 2019; Liddle et al., 2002). Nonetheless,
our study delved into the analysis of the linguistic differences between individuals with schizophrenia ac-
cording to their symptomatology, in terms of the frequency of words produced.

We observed that individuals presenting positive symptoms of the disorder tended to produce not
only a greater number of words overall but also a higher proportion of low-frequency terms. Conversely,
participants with negative symptoms generated fewer words, and these were generally more frequent.

Previous studies had already reported differences in the quantity of verbal production depending
on symptom type (Tsakanikos & Claridge, 2005), but not in the frequency of the words employed. Our
findings regarding word frequency may reflect hyperactivation of semantic nodes in individuals with po-
sitive symptoms and hypoactivation of those nodes in individuals with negative symptoms (Almeida &
Radanovic, 2021; Bansal & Chatterjee, 2021; Doughty & Done, 2009; Kim et al., 2005; Leeson et al.,2005;
Nestor et al., 2001).

The use of low frequency words by individuals with positive symptoms is thus confirmed. Several
authors have reported deficits in verbal fluency in other languages, such as Italian (Tavano et al., 2008),
Korean (Jo et al., 2023) and English (Baskak et al., 2008), suggesting that the linguistic deficit in this
area may be universal and characteristic of the disease. The fact that our results evidence that low- fre-
quency or uncommon words are present to a greater extent in the positive symptomatology of schizo-
phrenia leads us to consider whether the formal thought disorder characteristic of schizophrenia might
be due to a primary language deficit (Crow, 2000; Zegers, 2010), together with a cognitive deficit. This
could explain the role of delirium as a deficient and inadequate activation of both internal and external
language(Hoffman, 1986; Spence et al., 2000).

Previous studies have suggested a relationship between language deficits and formal thought di-
sorders, indicating that those with poorer language (especially in the areas of semantics and pragma-
tics) present more severe formal thought disorder (Jo et al., 2023; Salavera et al., 2013). Future research
should more clearly elucidate the role of low-frequency lexicon in thought disorder.

Furthermore, we found that low-frequency words appear in greater number in semantic verbal fluency,
which could confirm that one of the language deficits in schizophrenia is due to failures in lexical storage
and in the semantic network, an aspect that has been extensively researched (Henry & Crawford, 2004;
Martinez-Cano et al., 2019; Tandon et al., 2024).

Our final aim was to determine whether the use of low frequency words by persons with schizophrenia
might be due to their associating words more with their sound than their meaning, giving rise to what
other authors have termed “word salad”(Andreasen, 1989).

Previous studies, such as that conducted by Baskak et al.,(2008) reported a greater association bet-
ween words based on their phonetic characteristics rather than their meaning, especially compared
to a group of persons without schizophrenia matched for age and sex. However, our results show this
tendency is only present in the phonological verbal fluency tests, and not in the semantic verbal fluency
tests. This might lead us to believe that patients with schizophrenia use the same strategies as healthy
controls to perform verbal fluency tests, but use them less effectively, as they tap into phonological asso-
ciations for letters and semantic associations for categories, as revealed by studies in other languages,
such as Greek (Bozikas et al., 2005). This observation suggests a compelling line of research requiring
in-depth attention in future studies, especially as regards possible discrepancies between languages
and symptoms.

It is worth noting that these relationships were evaluated through agreement between blinded raters.
Despite having achieved a high degree of consensus, this process is not exempt from the subjectivity
inherent to evaluation by judges. In addition, it should be underlined that the lowest kappa index was
observed in phonological relationships, an aspect that is a subject of ongoing debate.

Finally, different studies suggested that the delay the first psychotic episode is diagnosed, is related
to a lower and slower recovery, therefore, is necessary use precise tools such as the measurement of
low- frequency words, that could advance early diagnosis (Arango et al., 2019; Ayesa-Arriola et al., 2023).
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Conclusions

Our study confirms firstly that the words generated in verbal fluency tests analyzed through the ESPAL data-
base constitute an objective, reliable, and rapid method for assessing word peculiarity in Spanish-speaking
people with schizophrenia.

Secondly, we confirmed that symptomatology affects the type of words generated. People with positive
symptoms, in addition to producing a greater number of words, are less frequent; due to their size, people
with negative symptoms generate fewer words overall but are more frequent. Therefore, if new studies con-
firm that the frequency of use of the words is related to the symptoms, we could have an objective criterion
for monitoring the disease.

Finally, word associations are linked to the method of verbal fluency search. In phonological verbal fluency,
phonological associations predominate, while in semantic verbal fluency, those corresponding to meaning
predominate. This suggests that people with schizophrenia perform correct lexical search processes.

In the future, it is important to continue analyzing and studying linguistic aspects associated with schizo-
phrenia as possible risk markers for this condition, integrating neurocognitive and neurolinguistic methods.

Limitations

The present study is not without limitations, one of which is that the medication administered to the patients
was not considered, which might have affected our results. Additionally, the study did not include a healthy
control group, which might have been of interest to compare results. This decision was taken because indivi-
duals without this disorder are generally assumed not to use uncommon or peculiar words in their everyday
language.

We believe that future studies should control medication, for example by changing all antipsychotics to a
single measure such as Chlorpromazine, following the recommendation of other studies (Andreasen et al.,
2010; Leucht et al., 2014, 2014).
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