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LANGUAGE DISORDERS IN SCZ




What is the evidence for language ability in people with schizophrenia?

Language disorders (LDs) are a core feature of SCZ, with more than 70% of individuals showing linguistic and
communicative impairments (Bambini V et al., 2016; Parola A et al., 2018).

LDs affect all levels of linguistic processing, from the “building blocks” of language, including speech
characteristics (eg. incoherent), grammatical structures, and lexical components, up to more sophisticated
aspects such as pragmatic interpretation (Covington MA et al., 2005).

SCZ has been associated with altered pausing and prosody, reduced grammatical processing skills, diminished
lexical richness (e.qg., lower type-token ratio), and defective semantic processes (Parola A et al, 2020; Spitzer M
et al., 1994; Moro A et al., 2015; Barattieri di San Pietro et al., 2022).

Impairment in the ability to manage discourse and conversation, as well as to understand non-literal
expressions (Perlini C et al., 2018; Bambini V., et al. 2020; Mashal N et al., 2013).

LDs show extensive correlations with cognition (Bambini V et al., 2016; Parola A et al., 2018) and have been
linked to both positive (in particular, formal thought disorder and disorganization) and negative (especially
poverty of speech) symptoms (Parola A et al, 2020; Manschreck TC et al., 1984; Minzenberg MJ et al., 2002;
Lucarini, V et al., 2022).

LDs are associated with reduced daily functioning (Bambini V et al., 2016; Bowie CR & Harvey PD, 2008). LDs
have been shown to impact especially community integration, interpersonal relations, and social functioning at
large (Agostoni G. et al. 2021; Muralidharan A et al., 2018).



What is the evidence for language ability in people with schizophrenia?
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Formal Thought Disorders: The Psychopathological Perspective

Since the 1970s, clinical and research settings
pay attention to the impairment of verbal
communication in SCZ.

LDs were considered as a part of
psychopatologic expression of SCZ.

Positive FTD (Pos-FTD): accelerated thought
process, disturbance in staying on topic,
loosening in thought process, idiosyncratic
word use, neologisms, and illogical thinking.

Negative FTD (Neg-FTD): poverty of speech,
poverty in content of speech, and disruption in
the flow of speech.

Positive
psychotic

symptoms

* Hallucinations
* Delusions

Positive
disorganization Negative
symptoms symptoms

* Disorganized speech, | * Alogia (poverty of speech)

thought, language * Flat affect

* Thought disorder | * Poor attention
characterization: * Avolttion (loss of
thought blocking, motivation)
loosening of associa- | * Anhedonia (fack of
tions, tangentiall pleasure)

* Disorganized * Loss of social interest
behavior * Attentional deficits

FDT: Formal Thought Disorders Schizophrenia Bulletin, 27(3):481-496, 2001. Schizophrenia Research 77 (2005) 85-98



Outcome Study Statistics for each study Correlation and 95% ClI

Lower Upper

Correlation limit  limit Z-Value p-Value
Combined Tan et al 2014 0.020 -0249 0286 0143  0.886
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Figure 2. Forest plot of studies included in the meta-analysis examining the relationship between FTD and social functioning (k=13).

Eur Psychiatry. 2020 Mar 23;63(1):e34.



Language Disorders: The Neurolinguistic perspective

Morphology
Phonology

LANGUAGE
COMPONENTS

= |t studies the structure of the
sentence, its constituent elements,
and their associations

= Set of rules that combine words
Into sentences

Pragmatics studies language
in relation to contextual use Branch of linguistics
Understand beyond the literal _ that deals with language
meaning PragmatICS phenomena, looking at
Bridging the gap between the their meaning

literal and “what | mean”
Understand intentions

Agostoni et al., 2021; Bambini et al., 2016; 2020; Bleuler, 1911; Briine & Bodenstein, 2005; Colle et al., 2013



Language Disorders: The Neurolinguistic perspective

Pragmatics refers to language use in context. It involves verbal, paralinguistic and non verbal aspects
of communication, such as the ability to introduce a topic of conversation, respect turn-taking, detect
emotions in someone else voice and adopt appropriate body-posture and facial expression according to the
social context. Pragmatic deficits are reflected in discourse skills and in discourse coherence.

Over the last 15 years, the neurolinguistic perspective has systematically described and quantified the
language inconsistencies in SCZ.

Pragmatic impairment represents a core feature of SCZ, not secondary from other symptoms, present in
all the phases of SCZ (FEP, acute, chronic), and even in UHR subjects, strongly tied to the disorder’s
underlying biology.

Pragmatic difficulties have a profound impact on global daily life in SCZ.

Pragmatic language deficits are closely related to neurocognition and mentalization, and have long been
considered a subcomponent of the latter. However, the overlap between pragmatic and mentalization deficits
IS not all-encompassing, and pragmatic communication deficits presenting themselves among patients
with SCZ, even in the absence of other cognitive deficits (related to mentalization, or executive
functions), and may represent an individual deficient domain.

Agostoni et al., 2021; Bambini et al., 2016; 2020; Bleuler, 1911; Briine & Bodenstein, 2005; Colle et al., 2013



Communicative-Pragmatic Abilities Mediate the Relationship Between
Cognition and Daily Functioning in Schizophrenia

Flgl.ll'e 2 o o oy The second mediation model (see Figure 2) yielded a significant
Estimared Mediation Model of the Effect of Cognitive Abilities effect and explained 31% of variance (& = .31, A3, 94) = 8.30,
on Daily Functioning 7hrough Theory of Mind and Pragmatics » < .0001), confirming the hypothesis that two sequential medi-

ators, ToM and pragmatics respectively, mediate the relationship
between cognitive abilities and daily functioning. Table 3 summa-
rizes the estimation of the effects.

As concerns the indirect mediation effects, results showed that
the effect of cognitive abilities on daily functioning was mediated
by ToM and pragmatics (Indirect effect, Path a'd”'b?). Moreover,
the path mediated by pragmatics was statistically significant (In-
direct effect, Path a’b?), while the path mediated by ToM was not
significant (Indirect effect, Path a'b').

Furthermore, with regards to the direct effects, the path showing
the effect of cognitive abilities on functioning was significant
(Total effect, Path c¢), but it was no longer significant when the
mediators were entered into the model (Direct effect, Path c¢’).
Cognition was a significant predictor of both ToM (Path a') and
N Daily pragmatics (Path a®). As concerns the direct effects of ToM, the
Cognition Functioning effect on functioning was not significant (Path b'), while the effect
on pragmatics was significant (Path d*'). Lastly, with regard to the
direct effect of pragmatics, results showed that pragmatic was a

Nore. dotted path = nonsignificant path (» > .05). Path c refers to total significant predictor of daily functioning (Path b?).
direct effect; Path ¢’ refers to direct effect after including mediators. ﬂTaRCF fogriteg th}:'T‘: ERES . 0‘1{“5‘5‘_0“"‘”‘“;13 f”':]"%c‘i',i"'t'og
ol i . o cognilive ¢ Lies ally oL L Y é
Cognition = BACS Cognitive Index; Theory of mind = PST total score; A e el e e e et sl Lo
@ ) . o o pragmatics, since the direct effect of cognition on functioning did
Pragmatics = APACS Total score; Daily functioning = QLS total score. not remain significant once the mediators were included in the

* Significant confidence intervals at 95% (» < .05). model.

a1d21b2

Neuropsychology. 2021 Jan;35(1):42-56.



COGNITIVE FUNCTIONING IN SCZ




COGNITIVE DEFICITS ARE A CORE FEATURE
OF SCHIZOPHRENIA

First-degree
relatives

Psychosocial
functioning

NEUROCOGNITIVE AND SOCIAL COGNITION DEFICITS

Prodromal phases Onset Acute

Remission phases
phases
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Neurocognitive and linguistic correlates of positive and negative formal
thought disorder: A meta-analysis

Emre Bora *>“* Berna Yalincetin °, Berna Binnur Akdede *°, Koksal Alptekin *°
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g 1. Forest plot of the meta-analysis of the comelation between PosPTD and global cognition. Fig. 2. Forest plot of the meta-analysis of the correlation between NegFTD and global cognition.

Schizophrenia Research 209 (2019) 2-11



Effects of Social Cognitive Impairment on Speech Disorder in Schizophrenia

Nancy M. Docherty , Amanda McCleery, Marielle Divilbiss, Emily B. Schumann, Aubrey Moe, and Mohammed K. Shakeel

Disordered speech in schizophrenia impairs social func- | After removal of the effects of the neurocognitive variables,
impairments in emotion perception and ToM each explained

tioning because it impedes communication with others.
Treatment approaches targeting this symptom have been .. . . , . .
limited by an incomplete understanding of its causes. This | 2dditional variance in speech disorder in the patients but not
study examined the process underpinnings of speech disor- § the controls. The neurocognitive and social cognitive varia-

der, assessed in terms of communication failure. Contribu- hles, taken together, explaine € variance in speec

tions of impairments in 2 social cognitive abilities, emotion _, . . . . e
perception and theory of mind (ToM), to speech disorder disorder in the patients. Schizophrenic disordered speech

were assessed in 63 patients with schizophrenia or schizoaf- may be less a concomitant of “pﬂsitive” pS}-’ChOtiC process
fective disorder and 21 nonpsychiatric participants, after  thap of jllness-related limitations in neurocognitive and so-
controlling for the effects of verbal intelligence and impair- l tive functioni

ments in basic language-related neurocognitive abilities. Clal cognitive Iuncuoning.

Schizophrenia Bulletin vol. 39 no. 3 pp. 608-616, 2013



On the specificity of figurative language comprehension impairment in
schizophrenia and its relation to cognitive skills but not psychopathological
symptoms - Study on metaphor, humor and irony

Przemystaw Adamczyk ™ , Joanna Biczak o Katarzyna Kotlarska “, Artur Daren 4

Lukasz Cichocki ™€

People with schizophrenia have difficulty understanding figurative expressions, such as metaphors, humor or ACE-III:

irony. The present study investigated the specificity of figurative language impairment in schizophrenia and its

relation with cognitive and psychotic symptoms. It included 54 schizophrenia and 54 age and sex-matched - Attention
healthy subjects who performed a cognitive screening (ACE-III) and figurative language comprehension task

consisting of 60 short stories with three types of endings: a figurative one and its literal and an absurd (mean- - Memory

ingless) counterparts. Each figurative domain — metaphor, humor, irony - was split into two sub-domains, i.e.,

conventional and novel metaphors, intended-to-be-funny and social-norm-violation jokes, simple irony and - Verbal fluency
critical sarcasm, respectively. The main findings are: i) in schizophrenia, figurative language deficit manifests

. . Sammaine i) the me e rnain cnarifie imnairme oon faund for neoe - Language

conventional metaphors and irony vs sarcasm; iii) altered figurative language comprehension was related to

diminished cognitive abilities but not to psychopathology symptoms (PANSS) or other clinical characteristics. - Visual-spatial
11S May suggest that nglrative langlage MMpalllent, as a speciiic palt of COMMUNICAON dericlt, may De
regarded as an essential characteristic of schizophrenia, related to primary cognitive deficits but independent of

psychopathology.

Schizophrenia Research: Cognition 35 (2024) 100294
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Fig. A.1. Effects of cognitive, socio-cognitive, and intellectual level predictors on APACS composite scores. The figure shows the partial effects of cognitive,
socio-cognitive and intellectual level measures on APACS composite scores, as estimated by regression analysis. The figure displays the effects of the predictors
that resulted significant in the analysis, namely cognition (as assessed with BACS Total score) for Pragmatic Production and IQ (as assessed with Total I1Q), ToM
(as assessed with PST Total score), and cognition (as assessed with BACS Total score) for Pragmatic Comprehension. The black line in each plot represents the
predicted APACS composite score. The colored band around the line represents point-wise confidence bands around the prediction. Blue is used for Pragmatic
Production, orange is used for Pragmatic Comprehension.

APACS: Assessment of Pragmatic Abilities and Cognitive Substrates Test

Comprehensive Psychiatry 71 (2016) 106—120
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LANGUAGE DISORDERS IN SCZ:

FOCUS ON REHABILITATION INTERVENTIONS




Cognitive Rehabilitation in SCZ




Cognitive remediation for schizophrenia has
been recently defined as “a behavioural
training-based intervention that aims fto
Improve cognitive processes (attention,
memory, executive function, social cognition
or metacognition) with the goal of durability

and generalisation”




JAMA Psychiatry | Original Investigation

Effectiveness, Core Elements, and Moderators of Response
of Cognitive Remediation for Schizophrenia
A Systematic Review and Meta-analysis of Randomized Clinical Trials

Figure 2. Effects of Cognitive Remediation

Effect size Favors | Favors cognitive
Outcome Studies  Participants (95% CI) control§ remediation

Global cognition 135 7813 0.29(0.24-0.34)
Global functioning 95 6091 0.22(0.16-0.29)
Attention 40 2483 0.17 (0.07-0.26)
Processing speed 80 4917 0.20(0.14-0.26)
Working memory 93 5493 0.25(0.19-0.31)
Verbal memory 81 4954 0.33(0.25-0.41)
Visual memory 43 2970 0.25(0.14-0.36)
Executive functions 86 5196 0.28 (0.20-0.36)
Social cognition 55 3389 0.24(0.16-0.32)
Global symptoms 76 4735 0.14 (0.08-0.20)
Positive symptoms 79 4700 0.12 (0.06-0.18)
Negative symptoms 82 4892 0.14 (0.06-0.22)

0.1 0.2 0.3
Effect size (95% Cl)

JAMA Psychiatry. 2021 Apr 20;e210620.
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Effect of cognitive remediation interventions on
psychopathological dimensions relates to language and formal
thought disorders of schizophrenia

We performed a post-hoc analysis of our own data on the effectiveness of different modalities of CR in SCZ
(Vita et al. 2011), focusing only on these formal thought disorders or language related psychopathological
variables.

Sample = 54 patients with SCZ (mean age = 39 £ 9.9; n = 38 males), randomly assigned to CR intervention
(IPT: n=26), or to usual rehabilitative interventions (TAU: n=28), in a naturalistic setting of care.

Clinical variables were assessed at baseline (TO) and after 24 weeks (T1) of treatment.

We select the PANSS items that could be related directly to thought and language disorders; i.e. the item
“conceptual disorganization” from the positive PANSS subscale, and the item “lack of spontaneity and
flow of conversation” from the negative PANSS subscale.

We then compared the effects of IPT vs TAU on these outcome variables.

Analysis of covariance of post-treatment values of these scale scores revealed significant differences
between IPT and TAU groups, in favor of IPT (conceptual disorganization; P=0.035; and lack of
spontaneity and flow of conversation; P<0.001).

Vita et Al. Unpublished data.



Rehabilitation Interventions for Language Disorders in SCZ




Language and communication rehabilitation in patients with
schizophrenia: A narrative review

Natalia Jimeno ™"
Language impairments often appear in patients with schizophrenia and are potential targets for
rehabilitation. Clinical practice and research should be intimately connected. The aim was to
perform a narrative review of the assessment and intervention tools that have been used for the
rehabilitation of schizophrenia patients with language and communication impairments. Two
'pes of tools, general and specific, were developed for both purposes. General tools include the
Positive and Negative Syndrome Scale for assessment, and the Integrated Psychological Therapy
for intervention. The specific tools used to evaluate language and communication impairments
include the Scale for the Assessment of Thought, Language and Communication, the Formal
Thought Disorder scales (for caregivers and patients), and the Thought and Language Disorder
scale. The most recent language-specific intervention tools include the Cognitive Pragmatic
Treatment, Conecta-2, Let’s talk! Multimodal Speech-Gesture training, Speech Therapy Inter-
vention Group, and PragmaCom. These tools primarily involve psychopathology/psychiatry,
psvchology, linguistics, speech and language therapy, and nursing. In conclusion, a wide range of
assessment and 1ntervention tools are available tor the rehabilitation ot [anguage and coniniu-
nication impairments associated with schizophrenia. An integrative and interdisciplinary
approach should always be considered for rehabilitation of language and communication in pa-
tients with schizophrenia throughout their lifetime.

Heliyon 10 (2024) e24897



It is time to address language disorders in schizophrenia: A RCT on
the efficacy of a novel training targeting the pragmatics of
communication (PragmaCom)

Valentina Bambini ', Giulia Agostoni 2, Mariachiara Buonocore 2, Elisabetta Tonini 4,
Margherita Bechi 3 llaria Ferri 2, Jacopo Sapienza > Francesca Martini 2, Federica Cuoco °

Federica Cocchi 2, Luca Bischetti 4, Roberto Cavallaro 2, Marta Bosia °

v

Methods: Inspired by the Gricean account of natural language use, we tailored a novel
treatment addressing the pragmatics of communication (PragmaCom) and we tested its efficacy in
a sample of individuals with schizophrenia randomized to the experimental group or to an active
control group. The primary outcome with respect to the efficacy of the PragmaCom was measured
by changes in pragmatic abilities (as evaluated with the global score of the Assessment of
Pragmatic Abilities and Cognitive Substrates test) from baseline to 12 weeks and at 3-month
follow-up. The secondary outcome was measured by changes in metaphor comprehension, ab-

. K119, 4110 9101Dd () g 110 456111 [J veeks and at 3-mo OOW-

Results: Relative to the control group, at post-test the PragmaCom group showed greater and

enduring improvement in global pragmatic skills and in metaphor comprehension. At follow-up,
these improvements persisted and the PragmaCom exerted beneficial effects also on functioning.
onclusions: Despite the limited sample size, we believe that these findings ofter mitial yet
encouraging evidence of the possibility to improve pragmatic skills with a theoretically grounded
approach and to obtain durable and clinically relevant benefits. We argue that it is time that
therapeutic efforts embrace communicative dysfunctions in order to improve illness outcome.

Journal of Communication Disorders 97 (2022) 106196



CONCLUSIONS, FUTURE DIRECTIONS, AND RESEARCH PROPOSALS




» Better define LDs profile, pragmatics, and neurocognitive / social cognitive impairment in
SCZ, with a particular attention to their relationships and interconnections.

» Assessment of neurocognitive, social cognitive, and pragmatics deficits (with a better test
harmonization) in SCZ, both in clinical practice and rehabilitative programs.

> A more structured strateqy should be implemented in order to “remediate” cognitive domains

PSYCHOSOCIAL REHABILITATION IN SCZ SHOULD NO LONGER

IGNORE LANGUAGE AND COMMUNICATION DISORDERS, INCLUDING
PRAGMATIC ONES, WHICH HAVE BEEN NEGLECTED FOR TOO LONG.

» An integrative cognitive-linguistic remediation strategy, starting from cognitive
remediation (eg. IPT, or some of its subprograms), followed by a social cognitive training
(eg. INT / SCIT, or some of their subprograms), and finally by pragmatics / communication
training (eg. PragmaCom) could carry greater improvements, not only in social- and non-social
cognitive functions and pragmatics / communication skills, but also in psychosocial functioning
and quality of life in SCZ patients, with the ultimate goal to achieve recovery.



THANK YOU FOR YOUR ATTENTION
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