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	ABSTRACT

	Introduction: in schizophrenia, the presence of a digressive oral discourse is very frequent, plenty of paraphasias and neologisms, provoked by the alterations of thought, which is common in this illness. This form of empty oral discourse, full of paraphasias and neologisms, is one of the characteristic clinical manifestations of Wernicke's aphasia; with the difference that, in these patients, the symptomatology is linguistic, not secondary to alterations of thought. What cognitive mechanisms lead to similar verbal behaviors in both groups of patients?

	Objective: the purpose of this research was to obtain empirical evidence about cognitive mechanisms that underlie the alterations of verbal communication in both types of patients, from the comparative analysis of their execution in neurocognitive and neurolinguistic tests.

	Method: the study was implemented in a population of 70 patients organized into two groups: 35 aphasics and 35 schizophrenics. Both groups were subjected to the tests of Semantic Matching of Images, Identification of Homonymous Images and Oral Denomination of Images and Comics. Data processing involved descriptive statistics and Student's t-test for comparative analysis between groups.

	Results: indicate that there are no significant differences between groups in semantic processing. In the formation of lexical concepts, schizophrenics show worse performance; while aphasics perform worse on neurolinguistic examination tests.

	Conclusions: empirical evidence shows that the oral discourse of both groups of patients is markedly digressive and empty, with paraphasias and neologisms, but linguistically different.
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	RESUMEN

	Introducción: en la esquizofrenia es muy frecuente la presencia de un discurso oral digresivo, lleno de parafasias y neologismos, provocado por las alteraciones del pensamiento común en esta enfermedad. Esta forma de discurso oral vacío, lleno de parafasias y neologismos, es una de las manifestaciones clínicas características de la afasia de Wernicke, con la diferencia de que en estos pacientes la sintomatología es lingüística, no secundaria a alteraciones del pensamiento. ¿Qué mecanismos cognitivos conducen a conductas verbales similares en ambos grupos de pacientes?

	Objetivo: obtener evidencia empírica sobre los mecanismos cognitivos que subyacen a las alteraciones de la comunicación verbal en ambos tipos de pacientes, a partir del análisis comparativo de su ejecución en pruebas neurocognitivas y neurolingüísticas.

	Método: el estudio se implementó en una población de 70 pacientes organizados en dos grupos: 35 afásicos y 35 esquizofrénicos. Ambos grupos fueron sometidos a las pruebas de Coincidencia Semántica de Imágenes, Identificación de Imágenes Homónimas y Denominación Oral de Imágenes y Cómics. El procesamiento de datos involucró estadística descriptiva y prueba t de Student para análisis comparativo entre grupos.

	Resultados: indican que no existen diferencias significativas entre grupos en el procesamiento semántico. En la formación de conceptos léxicos, los esquizofrénicos muestran peor desempeño; mientras que los afásicos obtienen peores resultados en las pruebas de examen neurolingüístico.

	Conclusiones: la evidencia empírica muestra que el discurso oral de ambos grupos de pacientes es marcadamente digresivo y vacío, con parafasias y neologismos, pero lingüísticamente diferentes. 
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	RESUMO

	Introdução: na esquizofrenia é muito frequente a presença de um discurso oral digressivo, repleto de parafasias e neologismos, provocados pelas alterações de pensamento comuns nesta doença. Essa forma de discurso oral vazio, repleto de parafasias e neologismos, é uma das manifestações clínicas características da afasia de Wernicke, com a diferença de que, nesses pacientes, a sintomatologia é linguística e não secundária a alterações do pensamento. Que mecanismos cognitivos levam a comportamentos verbais semelhantes em ambos os grupos de pacientes?

	Objetivos: obter evidências empíricas sobre os mecanismos cognitivos subjacentes às alterações da comunicação verbal em ambos os tipos de pacientes, a partir da análise comparativa da sua execução em testes neurocognitivos e neurolinguísticos.

	Métodos: o estudo foi implementado numa população de 70 pacientes organizados em dois grupos: 35 afásicos e 35 esquizofrênicos. Ambos os grupos foram submetidos aos testes de Emparelhamento Semântico de Imagens, Identificação de Imagens Homônimas e Denominação Oral de Imagens e Quadrinhos. O processamento dos dados envolveu estatística descritiva e teste t de Student para análise comparativa entre grupos.

	Resultados: indicam que não há diferenças significativas entre os grupos no processamento semântico. Na formação de conceitos lexicais, os esquizofrênicos apresentam pior desempenho; enquanto os afásicos apresentam pior desempenho nos testes de exame neurolinguístico.

	Conclusões: a evidência empírica mostra que o discurso oral de ambos os grupos de pacientes é marcadamente digressivo e vazio, com parafasias e neologismos, mas linguisticamente diferente. 
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	INTRODUCTION

	 

	Schizophrenia is a complex chronic psychotic disorder that shows a significant morbidity and mortality, associated whit multiple biological, psychological, socio-familiar and environmental factors. The evolution of this mental illness tends to be heterogeneous and with great compromise of the individual's functionality. For this reason, the nature of its prognosis is multidimensional. This condition generates uncertainty at the time of its diagnostic.(1)

	 

	In the Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (DSM-5), the American Psychiatric Association(1) proposed that between 0.3% to 0.7% of the global population have schizophrenia. However, variations are observed, associated with school level, ethnicity, and geographical area of origin, country and socioeconomic development. There are also differences related to sex, not so much in the proportion, but in the clinical manifestations and the evolution of the disease.

	 

	The World Health Organization(2) reports that this psychiatric condition is one of the ten most disabling diseases worldwide, being considered the worst disease that affects humans. However, it is likely that this psychopathological entity encompasses a group of disorders with heterogeneous etiologies and time of onset, evolution, and therapeutic responses that vary widely from one patient to another.

	 

	The current diagnosis of schizophrenia, according to the DSM-5(1) and the ICD-11(3) is based on the presence of alterations in thought, perception, emotions, volition, awareness of self, motor behavior, cognition and oral communication. This illness is characterized by a wide variability in their clinical manifestations, which are organized into Positive symptoms, Negative symptoms and Cognitive symptoms. Positive symptoms include delusions, hallucinations and thought disorder. Cognitive symptoms include decreases in declarative memory, working memory and other executive functions, slower processing speed, social cognition deficits, etc. Negative symptoms include diminished emotional expression or avolition and disorganized speech.(4,5)

	 

	However, as is described in the DSM-5(1) among the most common symptoms of schizophrenia, oral communication disorders stand out. Such alterations of oral communication are manifested fundamentally as disorganized language that is part of the disorganized dimension of the negative symptoms of the disease.(6,7) Associated to the disorganized language, the patient show a ramble wandering oral speech, full of paraphasias and neologisms, with various forms of destructuring. The patient can dissociate himself from the subject and respond incoherently to his interlocutor. The usual bizarre discourse, full of neologisms, can decline in a marked communicational deterioration.(8,9)

	 

	The degradation and disorganization of oral communication that takes place in schizophrenia are markedly nonspecific and variable, both in their clinical manifestations and at the time of presentation. This disorganization of oral communication can be markedly severe in the most acute moments of crisis, or they may appear in a less severe form during the prodromal and residual periods of the disease. During these periods, it manifests itself similarly to the oral discourse showed by patients with Wernicke's aphasia.(10,11)

	 

	Wernicke's aphasia is characterized by the presence of deficit in oral comprehension, with different levels of severity. In extreme cases, the patient simply does not understand anything. In less complex cases, the patient can understand simple words or phrases. In most cases, the patient understands several words when presented. Even so, when the number of words increases, it does not achieve an additional understanding.(12)

	 

	However, although the main defect in Wernicke's aphasia is in oral comprehension, the patient's oral production manifests a relative absence of content words, which implies a decrease in the significance of the speech. For this reason, such patients tend to show a semantically insubstantial oral discourse, characterized by incoherent loquacity, with an excess of words that reaches logorrhea. The grammatical structure may be adequate, although it is common that it contains an excess of grammatical morphemes. In addition, they show a notable amount of paraphasias, which can be literal, verbal and even grammatical. Neologisms are also very frequent.(12)

	 

	In essence, patients with Wernicke's aphasia show a semantically empty oral discourse, full of paraphasias and neologisms, similar to the oral discourse of schizophrenic patients. Even so, despite the similarity of oral discourse between both types of patients, it is assumed that the etiological factors that underlie their alterations in oral language production are different. This, even when is inexistent a unitary or definitive criterium about etiological factors in schizophrenia.(13) However, a big question arises: Are the cognitive mechanisms underlying such alterations in oral language production different in both types of patients?

	 

	In the case of Wernicke's aphasia, oral speech disorders are an expression of deficit in cognitive components and mechanisms for oral language processing, which have been generally affected because of focal brain damage. This issue has been widely addressed by cognitive neuropsychology and neurolinguistics in recent decades. In this regard, abundant empirical evidence has been reported.(11) However, in the case of schizophrenia, several authors have been considering that the alterations of the oral discourse that are registered in this psychiatric disease are the secondary expression of alterations of thoughts. In that case, it would not be harm to oral language processing itself.(13)

	 

	In a study conducted by Omar, et al.(14) a comparative analysis of the performance in neurocognitive and neurolinguistics tests of Wernicke's aphasic patients and schizophrenic patients was made. However, the results were insufficient to discuss the nature of deficits for verbal communication in schizophrenia. The empirical evidence obtained about the cognitive mechanisms underlying the alterations of verbal communication in both types of patients was biased, among other reasons, by the type of tests used for neurocognitive assessment and the types of statistical analyses performed.

	 

	Therefore, a second study was implemented, in which the limitations of the first research were transcended. The present study was designed to identify the cognitive mechanisms underlying oral communication disorders in schizophrenic patients, relying on the comparative analysis of its performance in neurocognitive tests for semantic exploration and oral language production, with the execution of patients with Wernicke's aphasia in the same tests.

	 

	 

	METHOD

	 

	Type of study and participants

	 

	A descriptive correlational study was performed, with a non-experimental cross-sectional quantitative design. Two groups participated: a group of schizophrenic patients (GSP) and a group of aphasic patients (GAP).

	 

	In the GSP were included 35 patients with a diagnosis of residual paranoid schizophrenia. The 88.6% were male, while the 11.4% was female (mean age 42.66 years, SD=4.64, with a minimum of 33 years and a maximum of 56 years). The schooling was basic in the 14.3%, secondary in the 48.6%, and higher in the 37.1% (mean schooling 11.9 years, SD=3.23, with a minimum of 8 years of study and a maximum of 17 years of study).

	 

	In the GAP ware included 35 patients with a diagnosis of Wernicke's aphasia. The 70.3% were male and the 29.7% female. Mean recovery time of brain damage was 64.7 days, SD=19.26, with a minimum of 30 days and a maximum of 90 days. Mean age 49.73 years, SD=11.21, with a minimum of 28 years and a maximum of 70 years. The schooling was basic in the 13.5%, secondary in the 59.5%, and higher in the 27.1% (mean schooling 11.4 years, SD=4.37, with a minimum of 9 years of study and a maximum of 17 years of study).

	 

	Hypothesis and variables

	 

	For the execution of the study, the following research hypotheses were considered:

	 

	Hy-1. The conservation status of semantic processing and the record of semantic paraphasias that show GSP is similar to the conservation status of the semantic processing and to the record of semantic paraphasias shown by GAP.

	Hy-2. The processes of lexical concepts activation at the semantic system level are significantly more conserved in GSP than in GAP.

	Hy-3. The processes of lexical activation for oral denomination at the linguistic processing subsystem level are significantly more conserved in GSP than in GAP.

	Hy-4. The record of phonological paraphasias and grammatical paraphasias is significantly more frequent in GAP than in GSP.

	Hy-5. The record of neologisms is significantly more frequent in GSP than in GAP.

	Hy-6. The record of semantic paraphasias in GSP is similar to the registry of semantic paraphasias in GAP.

	 

	Based on these research hypotheses, the following Variables were considered: (1) Semantic processing, (2) Activation of lexical concepts, (3) Lexical activation for the oral denomination, (4) Phonological paraphasias, (5) Grammar paraphasias, (6) Semantic paraphasias, and (7) Neologisms.

	 

	Methods for obtaining data

	 

	Obtaining the data for the empirical verification of Research Hypothesis was performed using the following test:

	 

	
	▪  Semantic Image Matching Test: to explore the conservation, activation and recovery status of conceptual and categorical representations in the Semantic System. 

	▪  Homonymous Image Identification Test: to explore the activation of lexical concepts and the access to the phonological output lexicon from the semantics, without the participation of the sequencing planning of phonemes for the articulation.

	▪  Oral Denomination Test of Images: to explore the lexical activation for oral denomination from the semantics and planning processes of the phoneme sequence for articulation.

	▪ Picture Arrangement Test of the WAIS-R-NI: to stimulate spontaneous language to identify the presence of phonological paraphasias, grammatical paraphasias, semantic paraphasias, and neologisms in the speech.



	 

	Procedures for data analysis

	 

	For the computational processing of the data, the Statistical Package for Social Science (SPSS.21.0) was used. The previous descriptive analysis of each of the variables involved the calculation of mean, standard deviation and range. The statistical analysis of data to submit the research hypothesis to verification involved the use of the Student’s t-test, with p <0.01, and the calculation of its corresponding effect size, according to Hopkins’ criteria.

	 

	Ethical procedures and informed consent

	 

	For the implementation of the study, the Statement of Ethical Principles for Medical Research in Human Beings of the World Medical Association were observed. Access to the participants of each group was supported by collaboration agreements between researchers and the corresponding health institutions. The participants were informed about the objectives of the study and the voluntary and anonymous nature of their cooperation. All signed informed consent for participation, supervised by the Ethics Committee of the institution.

	 

	 

	RESULTS

	 

	Table 1 shows the data of mean, Standard deviation, and range (Minimum and Maximum), errors recorded by the participants of both groups in each of the variables considered in the study, based on the research hypotheses formulated. These data generally indicate that despite the marked interindividual variability registered in all participants, the GAP showed marked difficulties in the linguistic variables, compared to the GSP. Meanwhile, the performance in the semantic variables was similar in both groups.
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	The conservation status of semantic processing shown by the GSP was similar to the state of conservation of semantic processing shown by GAP patients. Similarly, the record of semantic paraphasias in the GSP is similar to the record of semantic paraphasias in the GAP.

	 

	For its part, the processes of lexical concept activation at the level of the semantic system, as well as the processes of lexical activation for oral denomination at the linguistic processing subsystem level, are more conserved in GSP patients than in GAP patients.

	 

	In the case of phonological paraphasias and grammatical paraphasias, these are more frequent in GAP patients than in GSP patients. However, the record of neologisms is more frequent in GSP patients than in GAP patients.

	 

	The differences in the values obtained for each group of patients in the linguistic variables are statistically significant. Well, the values of Student-t, with GL=70, indicate that the Lexical activation for oral denomination, the Activation of lexical concepts, the Phonological paraphasias, the semantic paraphasias, as well as neologisms, show statistically significant differences between both groups (see Table 2).
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	DISCUSION

	 

	Since the 70s of past century, many authors pointed out that in schizophrenia, the deficit of thought was manifested clinically as language disorders, but language was not really affected. Other slightly more recent authors have also expressed this point of view and have carried out some studies in this regard, from which they have reached favorable conclusions about the non-linguistic origin of oral speech disorders in schizophrenia.(15)

	 

	However, this perspective contrasts with opposite views, where some authors strongly defend the linguistic origin of oral discourse alterations in schizophrenias.(16) This is widely expressed in a work published by Dörr(17) who states that schizophrenias are forms of speech disorders and based on his point of view of the matter, he develops a whole theory about the genesis of schizophrenia, placing in linguistic functions, the origin of all the alterations of this mental illness, including obviously, alterations of oral communication. This work, although in several aspects lacks scientific approaches and enters into absolutely speculative planes, has been positively considered by many authors, it gives the measure that many ambiguities persist. In fact, the current scientific literature very often is not very precise when this issue is addressed.(18) Expression of the latter is the hot debate starred by Palaniyappan, Du, Zhang & Feng(19) about the genetic determinants of language network dysconnectivity in drug-naïve early-stage schizophrenia, and the historical pursuits of the language pathway hypothesis of this illness.

	 

	In a review of the Diagnostic and Statistical Manuals of Mental Disorders, DSM-IV,(5) of the International Classification of Diseases, ICD-10, in its chapter F of Mental Disorders and Behavior,(6) and other literature, there were references to language disorders in schizophrenia, associated with both positive symptoms and negative symptoms of the disease. In all cases, it remains in the background that such alterations in oral discourse are secondary to thought alterations. However, they are referred to as language disorders.

	 

	In the new edition of the Diagnostic and Statistical Manual of Mental Disorders, the DSM-5(3) references to speech disorders are found (speech) in schizophrenia, which are shown as the way to express the characteristic disorganized thinking of these patients; the term "language" is not used (language). In the Spanish edition of the DSM-5(3) the term “speech” is used all the time, subordinated to disorganized thinking, and even refers to the similarity between discourse in schizophrenia and disorganized discourse characteristic of sensory aphasia (Wernicke).

	 

	This is an important advance, because finally the alteration of language is explicitly distinguished as a secondary symptom to the alteration of thought and is broken to some extent with the entrenched idea of language alteration as a symptom of schizophrenia. Even so, it is still relevant to base, relying on solid and abundant empirical evidence, the non-linguistic nature of oral communication disorders in schizophrenia.(14) That is why it is necessary to elucidate the cognitive mechanisms that are at the base of verbal communication alterations in schizophrenia.

	 

	This study was conducted with three fundamental intentions. First, to obtain empirical evidence on the cognitive mechanisms that underlie the alterations of verbal communication in aphasic and schizophrenic patients, from the analysis of their execution in neurocognitive tests for the exploration of thought, and the oral production of language. Second, to analyze comparatively the execution of both types of patients in the referred tests. Third, to discuss the nature of deficits for verbal communication in schizophrenia, based on its analysis from a neurocognitive approach.

	 

	The empirical evidence on the cognitive mechanisms that underlie the alterations of verbal communication in both types of patients were obtained, and are widely shown in the results.

	 

	The data show that disorders for verbal communication in schizophrenic patients do not respond to neurolinguistic alterations properly, their performance in linguistic tasks was above the norm. In the case of aphasic patients, the disorders for the production of language they manifest are proper neurolinguistics alterations. This is the case because their performance in linguistic tasks was affected at different levels, apart from not only the frequent interindividual variability, but in addition to the fact that in this type of aphasia, the fundamental deficit is for the understanding of language, not for its production.

	 

	These data show empirically that the alterations of verbal communication in schizophrenia do not have a linguistic nature. However, they are not enough to affirm that they are secondary to alterations of thought. Well, the applied tasks do not explore thought functions in depth, they are only limited to exploring basic semantic processing.

	 

	However, this does not rule out that these patients show alterations in the processes of abstract concept formation and categorization; since as evidenced in the results, the execution was worse as the concepts that were appealed with the items of the task used were more abstract.

	 

	This data is consistent with other evidence. In the function of activating lexical concepts for oral production, even at a semantic level, schizophrenics show conservation levels. However, the possibility of failures at this level increased to the extent that the word to be produced moved away from basic concepts. This happened even when, from the articulatory point of view, the word was simpler; which indicates that the problem is semantic, not linguistic.(20)

	 

	The comparative analysis in the execution of both types of patients, in the referred neurocognitive and neurolinguistic tests, is also widely shown in the results. In this case, the non-linguistic nature of the alterations of verbal communication in schizophrenia is corroborated. But in addition, as an interesting fact, an important distinction is obtained between the forms of presentation of the paraphasias and the neologisms in both types of patients.

	 

	As expressed in the results, the presence of phonological and grammatical paraphasias in aphasic patients was recorded. These were scarce in schizophrenics, which preserved levels of lexical and syntactic functions. On the other hand, in these last group, a high number of neologisms were registered, which was not evident in the case of aphasics.

	 

	For the neologisms that some aphasic patients showed, if their structure is analyzed, it could be affirmed that they result from a problem of activation of rules for the derivation of grammatical morphemes. They could be considered rather a form of paragrammatisms, which are common in the presence of production aphasias, but they refer little to the aphasias of understanding.

	 

	Unquestionably, the empirical evidence shown is enough to affirm that the alterations in verbal communication that patients with schizophrenia register are not linguistic in nature.

	 

	For an idea or an intention, to become a verbal message, first, this idea or intention must be generated from the adaptive demands of the environment, and activate at the level of the semantic system, the concepts related to the message in question. Then they activate, even at the semantic system level, the lexical concepts corresponding to the concepts referred to in the message, including information about the thematic roles.

	 

	Once the lexical concepts are activated, the process of verbal coding of that message begins, already at the linguistic level. As a result, a functional argumentative structure is developed, with information on who does what to whom. This phonological and syntactic information is activated at a positional level (the place that each word occupies in the sentence), where the syntactic structure of the sentence is activated. During this positional level, the phonological forms of the words are activated and assigned to their corresponding positions. Subsequently, the phonemic elements of the phonological form of the words are sequenced and stored in the phonological seal, while the corresponding articulatory plans are activated.

	 

	This way in which information is processed for coding as a verbal message delimits, prior to linguistic processing, a level that is properly thought. If, at this level, adequate mental representations are not produced when the verbal message is being encoded at the linguistic level, this message will express those inappropriate representations.

	 

	This is precisely what is assumed to happen in patients with schizophrenia. Some authors who have addressed the issue(21) suggest that, in these patients, language is difficult to achieve, given the distortions of thought that they usually present. It was shown that, in the first stage of the disease, the discourse is usually vague and disorganized; subsequently, in phases associated with chronicity, it becomes more acute. In essence, these difficulties are considered as consequences of formal thought disturbances.(22,23)

	 

	Although this is an issue that has not been sufficiently addressed, there are currently two positions regarding the relational link between thinking and language in schizophrenics. On the one hand, there are those who believe that language problems may be associated with problems of concrete thinking, given the difficulty in handling abstract concepts. Meanwhile, on the other hand, there are those who focus their interest on pseudoscientific ideas.

	 

	The truth is that it coincides in schizophrenic patients with the lack of connection between the ideas expressed, what is called lax associations. The relationships between ideas may seem illogical or deviate from the original theme. In extreme cases, lax associations lead to totally incoherent thinking and discourse. It could be said that in these cases, it is possible to find alterations in the course of thought, such as acceleration, inhibition or blockages.(23,24,25)

	 

	 

	CONCLUSIONS

	 

	In general, in the schizophrenic patient, there is disorganized thinking, characterized by loss of the guiding idea and rupture of normal associations. This difficulty is evident through discourse that becomes frayed, changing from one topic to another and does not have a definite objective. This process is known as tangentiality, and it occurs because the patient makes lax associations (associating objects or facts with each other, which really have nothing in common), so that his speech sounds illogical.

	 

	That is why the mental representations that are activated as part of the processes that take place in this altered thought, once they are encoded as a verbal message, do not express more than those thought alterations. Such reasoning is fully consistent with affirmation that in schizophrenia, there were alterations of thought that were expressed verbally with all the ease that the very nature of these alterations of thought allowed.

	 

	 

	REFERENCES

	 

	1. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, DSM-5 TM. Washington, DC: APA; 2013.

	2. World Health Organization. World Health Statistics 2022. who.int; 2022. Available in: https://www.who.int/news/item/20-05-2022-world-health-statistics-2022 

	3. World Health Organization. International classification of disease. 11th Revision. WHO; 2018.

	4. De Boer JN, Brederoo SG, Voppel AE, Sommer IEC. Anomalies in language as a biomarker for schizophrenia. Curr. Opin. Psychiatry. [Internet]. 2020 [cited 24 Mar 2023]; 33(3):[approximately 7 p.]. DOI: https://doi.org/10.1097/yco.0000000000000595

	5. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, DSM-IV. Washington, DC: APA; 1995.

	6. World Health Organization. The ICD-10 Classification of Mental and Behavioral Disorders. Geneva: World Health Organization; 1992.

	7. De Boer J, van Hoogdalem M, Mandl R, Brummelman J, Voppel A, Begemann M. Language in schizophrenia: relation with diagnosis, symptomatology and white matter tracts. Npj Schizophrenia [Internet]. 2020 [cited 24 Mar 2023]; 6(10): [approximately 10 p.]. Available in: https://doi.org/10.1038/s41537-020-0099-3  

	8. Çokal D, Sevilla G, Jones WS, Zimmerer V, Deamer F, Douglas M. The language profile of formal thought disorder. NPJ Schizophrenia [Internet]. 2018 [cited 24 Mar 2023]; 4(18): [approximately 10 p.]. DOI: https://doi:10.1038/s41537-018-0061-9

	9. Nestsiarovich A, Obyedkov V, H Kandratsenka H, Siniauskaya M, Goloenko I, Waszkiewicz N. Disorganization at the stage of schizophrenia clinical outcome: clinical–biological study. European Psychiatry [Internet]. 2017 [cited 24 Mar 2023]; 42:[approximately 5 p.]. DOI: https://doi.org/10.1016/j.eurpsy.2016.12.011

	10.Voppel A, de Boer J, Brederoo S, Schnack H, Sommer I. Quantified language connectedness in schizophrenia-spectrum disorders. Psychiatry Research [Internet]. 2021 [cited 24 Mar 2023]; 304:[approximately 11 p.]. DOI: https://doi.org/10.1016/j.psychres.2021.114130

	11.Baldo JV, Paulraj SR, Curran BC, Dronkers NF. Impaired reasoning and problem solving in individuals with language impairment due to aphasia or language delay. Frontiers in Psychology [Internet]. 2015 [cited 24 Mar 2023]; 6:[approximately 14 p.]. DOI: https://doi.org/10.3389/fpsyg.2015.01523

	12.Woolf C, Panton A, Rosen S, Best W, Marshall J. Therapy for Auditory Processing Impairment in Aphasia: An evaluation of two approaches. Aphasiology [Internet]. 2014 [cited 24 Mar 2023]; 28(12):[approximately 25 p.]. DOI: https://doi.org/10.1080/02687038.2014.931921

	13.Luna-Sánchez R. Estudio observacional del lenguaje y la comunicación en una muestra de pacientes con esquizofrenia. Gimbernat-Cantabria: University of Cantabria; 2016. Available in: https://repositorio.unican.es/xmlui/handle/10902/10560 

	14.Omar-Martinez E, Rodríguez-Abreu Y, Salazar-Guerra YI, Pino-Melgarejo M, Pardo-Maza VM. Aphasic language in schizophrenia or schizophrenic language in aphasia? Neuropsychological and neurolinguistics evidences. Revista Argentina de Clínica Psicológica [Internet]. 2019 [cited 24 Mar 2023]; 28(2):[approximately 8 p.]. DOI: https://doi.org/10.24205/03276716.2017.1040

	15.Crow TJ. Auditory hallucination as primary disorders of syntax: an evolutionary theory of the origins of language. Cognitive Neuropsychiatry [Internet]. 2004 [cited 24 Mar 2023]; 9(1-2):[approximately 20 p.]. DOI: https://doi.org/10.1080/13546800344000192

	16.Du J, Palaniyappan L, Liu Z, Cheng W, Gong W, Zhu M. The genetic determinants of language network dysconnectivity in drug-naïve early-stage schizophrenia. NPJ Schizophrenia [Internet]. 2021 [cited 24 Mar 2023]; 7(18):[approximately 10 p.]. DOI: https://doi.org/10.1038/s41537-021-00141-8

	17.Dörr O. Schizophrenia, language and evolution (or the schizophrenias as logopathies). Actas Esp Psiq [Internet]. 2010 [cited 24 de marzo de 2023]; 38(1):[approximately 11 p.]. Available in: https://www.actaspsiquiatria.es/repositorio//11/61/ENG/11-61-ENG-1-7-696235.pdf

	18.Den Hoed J, Fisher SE. Genetic pathways involved in human speech disorders. Curr Opin Gen Develop [Internet]. 2020 [cited 24 Mar 2023]; 65:[approximately 8 p.]. DOI: https://doi.org/10.1016/j.gde.2020.05.012   

	19.Palaniyappan L, Du J, Zhang J, Feng J. Reply to: “Historical pursuits of the language pathway hypothesis of schizophrenia. npj Schizophrenia [Internet]. 2021 [cited 24 Mar 2023]; 7(54):[approximately 4 p.]. DOI: https://doi.org/10.1038/s41537-021-00183-y

	20.De Boer JN, Voppel AE, Brederoo SG, Schnack HG, Truong KP, Wijnen FN. Acoustic speech markers for schizophrenia spectrum disorders: a diagnostic and symptom-recognition tool. Psych Med [Internet]. 2023 [cited 24 Mar 2023]; 53:[approximately 10 p.]. Available in: DOI: https://doi.org/10.1017/S0033291721002804

	21.Parola A, Simonsen A, Bliksted V, Fusaroli R. Voice patterns in schizophrenia: A systematic review and Bayesian meta-analysis. Schizoph Res [Internet]. 2020 [cited 24 Mar 2023]; 216:[approximately 17 p.]. DOI: https://doi.org/10.1016/j.schres.2019.11.031 

	22.De Boer J, Voppel A, Brederoo S, Wijnen, Sommer I. Language disturbances in schizophrenia: the relation with antipsychotic medication. npj Schizophrenia [Internet]. 2020 [cited 24 Mar 2023]; 6(24):[approximately 10 p.]. Available in: DOI: https://doi.org/10.1038/s41537-020-00114-3 

	23.Pawelczyk A, Kotlicka M, Lojek E, Ruszpel A, Pawelczyk. Schizophrenia patients have higher-order language and extralinguistic impairments. Schizoph Res [Internet]. 2018 [cited 24 Mar 2023]; 192:[approximately 7 p.]. Available in: https://doi.org/10.1016/j.schres.2017.04.030

	24.Cavelti M, Kircher T, Nagels A, Strik W, Homan P. Is formal thought disorder in schizophrenia related to structural and functional aberrations in the language network? A systematic review of neuroimaging findings. Schizoph Res [Internet]. 2018 [cited 24 Mar 2023]; 199:[approximately 15 p.]. Available in: https://doi.org/10.1016/j.schres.2018.02.051

	25.Jimeno N. Evaluación psicopatológica del lenguaje en las esquizofrenias: revisión bibliográfica. Rev Chilen NeuroPsiq [Internet]. 2019 [cited 24 Mar 2023]; 57(1):[approximately 9 p.]. DOI: http://dx.doi.org/10.4067/S0717-92272019000100034

	 

	 

	Conflict of interest:

	The authors declare that there is no conflict of interest.

	 

	Author contributions:

	Erislandy Omar Martínez: conceptualization, data curation, formal analysis, investigation, methodology, supervision, writing-original draft, writing-review and editing.

	Mariana Milena Pino Melgarejo: data curation, formal analysis, methodology, validation, writing-original draft, writing-review and editing.

	Omar Amed Cruz Cardona: data curation, investigation, validation, visualization, writing-original draft, writing-review and editing.

	Víctor Manuel Pardo Maza: data curation, investigation, visualization, writing-original draft, writing-review and editing.

	 

	Funding:

	The authors did not receive funding for the development of the present research.

	 

	Supplementary information (Open Data):

	Database of Neurolinguistics evidence of oral discourse in schizophrenics patients. Comparative analysis with Wernicke´s aphasia (Base de datos de Evidencia neurolingüística del discurso oral en pacientes esquizofrénicos. Análisis comparativo con la afasia de Wernicke)

	 

	 

	

	The articles of Revista Información Científica belonging to Universidad de Ciencias Médicas de Guantánamo

	are shared under the terms of the Creative Commons License: Attribution 4.0 International

	Email: ric.gtm@infomed.sld.cu

	 

	[image: Image]


images/image-3.png





images/image-1.png
Table 1. Mean, Standard deviation, and range of the failures of each group in each of the study variables

Variables GsP GAP

M DS Min  Max M DS Min  Max
Semantic processing 234 228 0 8 241 241 0 9
Lexical activation for oral denomination ~ 19.14  11.79 3 43 3378 991 15 51
Activation of lexical concepts 134 171 0 6 729 6.09 0 17
Phonological paraphasias 3154 864 13 51 1624 343 9 23
Grammatical paraphasias 2737 455 18 33 48 221 1 9
Semantic paraphasias 706 353 2 14 6.86  3.03 2 13
Neologism 821  3.98 2 18 2727 7.05 14 a1

i Mean; DS: Standard deviation; Min: Minimum; Max: Maximurn.
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Table 2. Comparative statistical analysis of the data obtained by each of the variables in both groups.
“T" values

Variables T o 99% Confidence Interval e
Lower Superior

Semantic processing 0.113 0.910 1531 1.405 0.026
Activation of lexical concepts 5.714 0.001 -21.425 -7.857 (1.347)
Lexical activation for oral denomination 5.576 0.000 -8.782 3.127 1321
Phonological paraphasias 9.972 0.001 11.237 19362 2351
Grammar paraphasias 26,913 0.000 20.292 24.721 6345
Semantic paraphasias 0.248 0.805 1857 2242 0.058

Neologism 14.034 0.000 -22.668 -15.472 3.309
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