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Abstract

Background: Impairments in specific aspects of pragmatic competence, supporting the use of language in context, are largely documented in
schizophrenia and might represent an indicator of poor outcome. Yet pragmatics is rarely included in clinical settings. This paper aims to
promote a clinical consideration of pragmatics as a target of assessment and intervention. We investigated the frequency of the pragmatic
deficit, its cognitive substrates, and the relation with quality of life.
Methods: Pragmatic abilities were compared in a sample of patients with schizophrenia and healthy controls based on a comprehensive pragmatic
test (APACS). We assessed also for psychopathology, cognition, social cognition, and quality of life. We explored the co-occurrence of deficits in
different domains, and we used multiple regressions to investigate the effect of cognition and social cognition on pragmatics, and of pragmatics on
quality of life.
Results: Pragmatic abilities, especially comprehending discourse and non-literal meanings, were compromised in schizophrenia, with 77% of
patients falling below cutoff. Pragmatic deficit co-occurred with cognitive or socio-cognitive deficits in approximately 30% of cases.
Multiple regression analysis confirmed the interplay of cognition and social cognition in pragmatic behavior. Quality of life was predicted by
symptoms and by pragmatic abilities.
Conclusions: The high frequency of impairment suggests that the pragmatic deficit is a core feature of schizophrenia, associated with quality
of life. Cognitive and socio-cognitive abilities might represent necessary though not sufficient building blocks for the acquisition of
pragmatic abilities throughout development. Therefore, a more precise incorporation of pragmatics in the description of the pathology is of
high clinical and translational relevance.
© 2016 Elsevier Inc. All rights reserved.
1. Introduction

Alterations of communication are largely documented in
schizophrenia since the first descriptions of the illness [1,2]. In
modern days, multidisciplinary approaches combining psy-
chiatry, linguistics, and neuroscience of language have paved
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the way to a more principled characterization of linguistic
disruption in schizophrenia [3]. In this perspective, the deficit
seems to encompass both comprehension and production
[4,5], especially in the domains of syntax [6] and high-level
semantics [7].

In this view, it has been claimed that the most obviously
disordered language level in schizophrenia is pragmatics [3,8],
i.e. the ability of processing the relationship between language
and context [9]. Beyond the grammatical aspects of language,
patients with schizophrenia suffer from a failure in the use of
language in social interaction, in producing contextually
appropriate speech, and in inferring context-dependentmeanings.
Evidence supporting the claim of a diffuse pragmatic impairment
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is abundant yet sparse. Deficits in the comprehension of
non-literal language, for instance, have been reported since at
least 100 years, traditionally attributed to the inability of abstract
thinking, clinically defined as “concretism”, i.e. adherence to
the physical aspects of stimuli and words [10]. Recently, the
interest on this topic has grown remarkably, with a plethora of
studies reporting breakdowns in patients with schizophrenia
across a range of specific tasks involving the comprehension of
pragmatic aspects of language [11–17]. For instance, in a story
comprehension task, when required to judge the appropriate-
ness of a statement, patients make more errors than controls
when the speech is metaphorical or ironic [11]. Similarly,
patients are impaired in the comprehension of idiomatic
expressions, as tested both in sentence-to-picture matching
task [13] and in online sentence continuation verification task
[15]. Several studies also deal with discourse production in
schizophrenia [18–21], reporting failures in maintaining
thematic coherence and respecting the rules of conversation.
For instance, Perlini et al. compared a sample of patients with
schizophrenia with healthy controls and patients with bipolar
disorder, evaluating severalmicro- andmacro-linguistic aspects
of discourse, including fine-grained analysis of pragmatic
parameters such as informativeness and coherence [19]. Results
showed diffuse deficits in the performance of patients with
schizophrenia, compared to both the other groups. Linscott
et al. showed that patients scored higher than controls in the
Profile of Pragmatic Impairment in Communication (PPIC),
being less compliant with Gricean conversational rules [18].

Globally, these findings strongly indicate a widespread
pragmatic impairment in schizophrenia, yet this bulk of
evidence is rarely described under the unifying umbrella of
pragmatic competence. Only a few studies included a broad
assessment of pragmatic abilities [22]. Among these, Colle et
al. presented a preliminary assessment of verbal and non-verbal
communicative abilities in patientswith schizophrenia based on
the Assessment Battery of Communication (ABaCo), with a
special focus on the interplay between pragmatics and mind-
reading in understanding speech acts of different complexity.
Results evidenced a wide dysfunction, with 80% of patients'
scores below the 20th percentile of the normative data [22].
Apart from a few investigations, most studies focus on specific
aspects of pragmatic capacity in schizophrenia, preventing
from a comprehensive evaluation of the communicative
disruption in this clinical population.

This “fragmentation” of the literature also hampers a clearer
understanding of the relationship between pragmatics and both
the cognitive and socio-cognitive abilities that are typically
impaired in schizophrenia, as well as between pragmatics,
psychopathology, and intellectual level. Indeed, performance in
specific pragmatic tasks has been related either to executive
functions or theory of mind (ToM) [11,23–25]. For instance,
cognitive abilities, especially executive functions and working
memory, were found to predict the comprehension of idiomatic
expressions [13] and proverbs [12]. Other authors, however,
argued that the role of social cognition abilities is stronger than
that of executive functions in comprehending proverbs [23] as
well as indirect request [24]. Also, there is evidence that the role
of ToMmight vary across pragmatic tasks, being associated for
instance with the understanding of irony, but unrelated to the
understanding of metaphors [11]. Conflicting results are
reported also for symptoms [15,17,18,26]. Some studies
found a relation between pragmatic performance and symptoms
[14,17], while others reported no association between though
disorders and high-level language aspects such as idioms
comprehension [13] or conversational abilities [18]. In sum, the
relationship between the global domain of pragmatic abilities,
cognition, and psychopathology appears still unclear.

Interestingly, several authors suggested that communica-
tive and pragmatic impairment could impact on social
interaction and daily living [27]. However, up to date, only a
few studies explicitly explored the effect of communication
abnormalities on functioning in schizophrenia [28–30].
According to these studies, disconnected speech and verbal
underproductivity compromise the patients' social skills,
including the ability to engage in social relationships [29],
and the inability to comprehend sarcasm affects recreational
functioning [30].

Further research shows that the pragmatic deficit is present
in prodromal samples [31,32] and in first-degree relatives
[33,34], and even that specific discourse coherence features in
youths' speech might help predicting future development of
psychosis [35], suggesting that communication [36] and more
specifically pragmatic disruptionmay represent a biomarker of
schizophrenia, fitting into the neurodevelopmental hypothesis
[37], as rooted in early brain development.

In sum, so far pragmatics has been mainly confined to the
research setting, and a complete and reliable assessment of
pragmatic abilities is not included in the clinical practice.
This undermines our comprehension of the frequency of the
deficit, its possible role as a core feature of schizophrenia, its
impact on daily living, and its cognitive substrates, as well as
its possible consideration as a target of intervention.

In this study we sought to promote a clinical turn in the
consideration of the pragmatic deficit in schizophrenia.
Specifically, we aimed at: (i) providing a first estimation of
the frequency of pragmatic impairment in schizophrenia; (ii)
exploring the interplay of cognitive domains in determining the
pragmatic deficit; and (iii) assessing the relation of pragmatics
with quality of life. Our hypotheses were as follows: (i) we
expected to observe a high frequency of pragmatic impairment,
comparable to the frequency of core features of schizophrenia,
such as the neurocognitive deficit [38]; (ii) the pragmatic deficit
was expected to be intertwined with both cognition and social
cognition; (iii) we predicted that pragmatic abilities would
significantly contribute to quality of life, even when other
variables are taken into account. To address these issues, we
employed a comprehensive and reliable assessment tool for
pragmatic abilities (the APACS test), recently validated and
normed on the Italian population [39] and previously shown to
be capable of detecting a pragmatic deficit in psychiatric illness
[40]. Here the APACS test was administered to a wider sample
of patients with schizophrenia and accompanied with a
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large-scale assessment of psychopathological, cognitive, socio-
cognitive, intellectual, and daily living measures.
2. Materials and methods

2.1. Participants

Forty-seven Italian native speakers outpatients, age
18–65 years, were recruited from the Department of Clinical
Neurosciences, IRCCS San Raffaele Scientific Institute,
Milan, Italy. They all met DSM IV-R criteria for schizophrenia
[41] and were clinically stabilized and treated with a stable
dose of the same antipsychotic therapy for at least 6 months.
Exclusion criteria were: substance dependence or abuse,
co-morbid diagnosis onAxis I or II, major neurological illness,
and perinatal trauma.

Thirty-five Italian native speakers control subjects were
selected for similarity in age and education from the general
population and were screened for psychiatric diagnosis and
family history on the basis of a clinical interview.

All subjects provided informed consent to a protocol
approved by the local ethical committee, following the
principles of the Declaration of Helsinki.

2.2. Assessments

Patients were assessed for pragmatics, psychopathology,
intellectual level, cognition, ToM, and quality of life. In a
subgroup of patients (n = 36), pragmatic assessment was
repeated with a 2-week interval, to evaluate test–retest
reliability.

2.2.1. Pragmatic assessment
Pragmatic abilities were assessed in patients and controls

through the APACS (Assessment of Pragmatic Abilities and
Cognitive Substrates) test [39], which targets two major
domains of impairment in pragmatics, namely discourse and
non-literal meanings. APACS is divided into two main
sections, devoted to production and comprehension, for a
total of six tasks, based on refined linguistic materials and
paying attention to the ecological validity of the stimuli:

- Interview, measuring the ability of engaging in conver-
sation through a semi-structured interview on autobio-
graphical topics. Discourse production is rated for the
presence of communication difficulties at the contextual-
pragmatic level (e.g., over- or under-informativeness,
abrupt topic shift). The frequency of each type of
communication difficulty is annotated (always/sometimes/
never) and then converted into scores (0/1/2). Maximal
score: 44.

- Description, measuring the ability of producing and
sharing informative descriptions of everyday life situa-
tions, based on the description of photographs depicting
everyday life scenes (e.g., a woman waiting at the bus
station). For each salient element in each picture, a score
is assigned differentiating missed identification, partially
correct identification, correct identification (0/1/2).
Maximal score: 48.

- Narratives, measuring the ability to comprehend
discourse and the main aspects of a narrative text.
Stories inspired by real newspaper and TV news are read
and followed by comprehension questions on discourse
and pragmatic contents. Each question is scored for
accuracy (either 0/1 or 0/1/2). Maximal score: 56.

- Figurative Language 1, measuring the ability to infer
non-literal meanings through multiple-choice questions
following the presentation of idioms, novel metaphors,
and proverbs (e.g. “I have just seen a F1 race. Some cars
are arrows”). Each item is scored either 1 or 0 according
to the accuracy. Maximal score: 15.

- Humor, measuring the ability to comprehend verbal
humor through multiple-choice questions requiring to
select the best punch-line of a story. Each item is scored
either 1 or 0 according to the accuracy.Maximal score: 7.

- Figurative Language 2, measuring the ability to infer
non-literal meanings through verbal explanation of
idioms, novel metaphors, and proverbs. Responses
score 2 when the subject provides a good description of
the meaning of the figurative expression; 1 when the
subject provides an incomplete explanation, such as
concrete examples, but fails in providing a general
meaning; 0 when the subject provides a literal explana-
tion, paraphrases the figurative expression or ignores it.
Maximal score: 30.

- Composite scores. Three composite pragmatic scores are
computed from the six APACS single task scores. The
Pragmatic Production score is calculated from Interview
and Description, whereas the Pragmatic Comprehension
score is calculated fromNarratives, Figurative Language
1, Figurative Language 2, and Humor. Each composite
score is obtained by transforming the original task scores
in proportion and averaging these proportions. Hence,
each task equally contributes to the final composite
score. Moreover, the APACS Total score is calculated
by averaging Pragmatic Production and Pragmatic
Comprehension scores.

Concerning the psychometric properties, in a previous
validation study the APACS test showed satisfactory internal
consistency (α range for the six tasks: 0.60–0.70) and good to
excellent test–retest reliability (r range for the composite scores:
0.82–0.91) [39]. In addition, we tested inter-rater reliability on a
sample of 17 subjects taken from the normative sample in [39]
by two raters, using videos randomly selected from the pool.
The instructions followed by the raters to score the APACS
performance were the same used by all the experimenters who
collected the data from the normative sample. Intra-class
correlation coefficient values were in the range of fair to good
agreement for three tasks (range: 0.57–0.62) and excellent for
the other three tasks (range: 0.86–1).

APACS was administered by psychologists upon receiving
extensive training. After reading the manual, training entailed
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a session reviewing the administration guidelines and
discussing potentially critical examples with the authors of
the test. Raters were also blind to cognitive data.

2.2.2. Additional linguistic assessment
After APACS administration, to examine deficits in

language comprehension, a shortened version of the Token
Test was administered, scored as in the Token Test included
in the Italian version of the Aachener Aphasie Test [42].

2.2.3. Patients assessments
Psychopathology was assessed with the Positive and

Negative Syndrome Scale for Schizophrenia (PANSS) [43].
The PANSS is a standardizedmeasurement for typological and
dimensional symptoms evaluation. It includes 30 items that
provide balanced representation of positive and negative
symptoms and gauges their relationship to one another and to
global psychopathology. It consists of three subscales
(Positive, 7 items, score range 7–49; Negative, 7 items,
score range 7–49; General, 16 items, score range 16–112),
assessing positive symptoms, negative symptoms, and general
psychopathology, respectively. A global measure of illness
severity can be derived from the sum of the three subscales
(Total PANSS, score range 30–210). Based on the validation
in Refs. [43] and [44], reliability values for each subscale are
good: Internal (α range: 0.73–0.83), Longitudinal 3–6 months
(chronic medicated) (r range: 0.77–0.89) and Inter-rater
(range: 0.83–0.87).

The PANSS scale was administered by psychiatrists
trained to a standardized level of reliability and certified in
the procedures related to administration.

Intellectual level was assessed with the Wechsler Adult
Intelligence Scale — Revised (WAIS-R) [45], a standardized
test designed to measure intelligence in adults and older
adolescents, consisting of six verbal (Information; Digit Span;
Vocabulary; Arithmetic; Comprehension; Similarities) and
five performance (Picture Completion; Picture Arrangement;
Block Design; Digit Symbol; Object Assembly) subtests. As a
global measure of intellectual level, Total IQ score, is derived
from verbal and performance subtests.

Cognitionwas evaluated with the Italian version of the Brief
Assessment of Cognition in Schizophrenia (BACS) [46,47].
BACS is a broad neuropsychological battery including the
following tasks: word recall (verbal memory), digit sequencing
(working memory), token motor task (psychomotor speed and
coordination), symbol coding (processing speed), semantic and
phonemic fluency (verbal fluency), and Tower of London
(executive functions — planning). From the BACS raw
scores, equivalent scores were obtained in order to define the
presence or absence of a deficit in each function [47]. z-Scores
were also calculated for each BACS score and a Total score
was derived from the sum of z-scores. The token motor
task, evaluating psychomotor speed and coordination, was
excluded from the analysis, to rule out possible differences
related to the antipsychotic treatment, as it is more sensible to
pharmacological effects.
ToMwas assessed with the Picture Sequencing Task (PST)
[48], consisting of six cartoon picture stories depicting: (1) two
scenarios where two characters cooperate; (2) two scenarios
where one character deceives a second character; and (3) two
scenarios with two characters cooperating to deceive a third. In
the Sequencing task, ameasure of non-verbal ToMprocessing,
four cardswere presented face-down inmixed order. Participants
were asked to turn the cards over and to order them in a logical
sequence of events; two points were given for the first and last
correctly sequenced cards and one point was given for correct
sequencing of each of the two middle cards. In addition, a ToM
Questionnairewith 23 questionswas administered to the subjects
to test their ability to appreciate themental states of the characters
involved in the cartoon stories, as a measure of cognitive ToM.
The questions referred to the mental states of the characters
according to different levels of complexity and included first- to
third-order false belief questions and requests involving the
understanding of cheating detection, as well as two reality
questions, included to rule out major attentional problems. PST
Total score is derived from Sequencing and Questionnaire
scores, as a global measure of ToM abilities.

Quality of life was assessed with the Quality of Life Scale
(QLS) [49], a semi-structured interview balancing subjective
questions regarding life satisfaction and objective indicators
of social and occupational role functioning. The QLS is
made up of 21 items that evaluate: (1) Interpersonal relations
(items 1–8), evaluating the ability of the patient to establish
and maintain social relationships; (2) Instrumental role
(items 9–12), assessing the ability to obtain and maintain a
job, to study, and to collaborate in everyday housework; and
(3) Self-directedness (items 13–21), evaluating planning
abilities, personal autonomy, affective and cognitive func-
tioning, and motivation level. Each item score ranges from 0
(severe impairment) to 6 (high functioning).

WAIS-R, BACS, PST and QLS were administered by
trained psychologists. For the QLS, the answers given by
patients were reviewed with caregivers and/or psychiatrists
in charge of the patients.

2.3. Statistical analysis

Differences between groups (patients vs controls) with
respect to demographic variables were analyzed with a Chi
square test for gender and t-tests for age and education.

The scores on each APACS task (Interview, Description,
Narratives, Figurative Language 1, Humor, Figurative
Language 2) and the three composite pragmatic scores
(Pragmatic Production, Pragmatic Comprehension, APACS
Total) were compared between patients with schizophrenia
and controls by means of separate independent sample
t-tests. Cohen's d was employed as effect size measure. All p
values were corrected with the Bonferroni method. The
Token Test was analyzed separately and not corrected. The
relation between the performance in APACS and in the
Token Test was further analyzed in the patients' group with
Spearman correlations.
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To determine the prevalence of the pragmatic deficit,
individual data of patients were compared to cutoff scores for
each APACS task and the three composite scores, according
to the normative data [39].

In a subgroup of patients, test–retest reliability was
calculated by means of Pearson correlations. Practice effect
was evaluated by means of a series of paired t-tests
comparing the scores at the two measurements.

Then, in the patients' group, the association between
pragmatic abilities and both cognition and ToM was
addressed in two different ways. First, the co-occurrence of
a deficit in pragmatic abilities and a deficit in cognition or
ToM, respectively, was analyzed by means of Fisher's exact
tests on contingency tables. Cognitive deficit was defined
based on the presence of an equivalent score ≤1 in at least
two BACS subtests. The cutoff for ToM deficit was
calculated as the value delimiting the 5% of the worst scores
of PST Total score from a control sample available from
[50]. This value was determined as −1.96 standard
deviations from the control mean.

Second, the influence of cognition and ToM on pragmatic
performance was assessed with multiple regression modeling,
also taking into account psychopathology. Two separate
modelswere fit to analyze effects onPragmatic Comprehension
and Pragmatic Production, respectively. BACS Total score,
PST Total score, Total IQ, PANSS Total score, age, years of
education, and duration of illness were entered as regressors,
while Pragmatic Comprehension and Pragmatic Production
were separately included as dependent variable.

Finally, to analyze the interplay of pragmatics, cognition,
ToM, and psychopathology on quality of life, a regression
analysis with APACS Total score, BACS Total score, PST
Total score, and PANSS Total score as regressors and QLS
Total score as dependent variable was performed.

In all regression models, predictors were standardized
before entering in the analysis, and collinearity across
Table 1
Demographic characteristics of patients with schizophrenia and healthy controls, an
of patients.

Patients (N = 47)1

Age 39.74 (10.54)
Years of education 11.77 (2.66)
Sex (M/F) 29/18
Onset 24.49 (6.52)
Duration of illness 15.45 (10.05)
Antipsychotic treatment (atypical/typical) 40/7
Mean daily dose (chlorpromazine eq.) 438.62 (210.74)
Diagnostic subtype (paranoid/undifferentiated/disorganized) 28/17/2
PANSS Total 77.42 (11.51)
Total IQ 84.19 (11.98)
BACS Total z-score −4.42 (4.12)
PST Total 42.56 (12.32)
QLS Total 46.59 (12.13)

1 All patients completed the psychopathology assessment; a few drop-outs w
cognition and 4 for both ToM and intellectual level.
predictors was checked. All the condition numbers k were
below b10, thus below the threshold of 30 that indicates a
harmful collinearity [51].

For exploratory purposes, pairwise Pearson's correlations
were run between APACS task and composite scores and the
different domains of cognition, social cognition, psychopa-
thology, intellectual level, and quality of life.

Analyses were performed with R, 3.1.0 [52].
3. Results

3.1. Demographic and clinical features

Demographic characteristics of all subjects and psycho-
pathological, intellectual level, cognitive, socio-cognitive
and quality of life measures for patients are reported in
Table 1. The antipsychotic treatment was distributed as
follows: 17 patients were treated with clozapine (mean daily
dose 327.21 ± 130.98 mg), 10 with risperidone (mean daily
dose 4.63 ± 2.94 mg), 6 with paliperidone (mean daily dose
7.50 ± 1.64 mg), 6 with haloperidol (mean daily dose 6.13 ±
4.91 mg), 4 with aripiprazole (mean daily dose 20 ±
11.55 mg), 3 with olanzapine (mean daily dose 20 ±
10 mg), and 1 with zuclopentixol (mean daily dose 10 mg).
No significant differences were observed between patients and
controls for age nor for gender.

3.2. Performance in the pragmatic tasks

Patients with schizophrenia performed significantly
worse in all pragmatic tasks compared to healthy controls
(all p values ≤0.01, Bonferroni corrected). Large effect sizes
(N1.5) were observed for both Pragmatic Production and
Pragmatic Comprehension, as well as for APACS Total.
Among the single pragmatic tasks, the largest effect size was
detected for Narratives, namely the task assessing the
d clinical, intellectual, cognitive, socio-cognitive, and quality of life measures

Mean (S.D.) Controls (N = 35) Mean (S.D.) t p

41.69 (11.61) t(80) = 0.79 p = 0.43
12.26 (2.72) t(80) = 0.82 p = 0.41
14/21 χ2 (1) = 2.97 p = 0.08
– – –
– – –
– – –
– – –
– – –
– – –
– – –
– – –
– – –
– – –

ere reported for the other domains, specifically 1 for quality of life, 2 for



Table 2
Performance in APACS task and composite scores in patients with schizophrenia and healthy controls.

Patients (N = 47) Mean (SD) Controls (N = 35) Mean (SD) t (df = 80) p d (effect size)

Interview (max score 44) 39.72 (3.21) 43.6 (1.17) 6.8 p b 0.001* 1.5
Description (max score 48) 46.91 (1.83) 47.94 (0.34) 3.3 p = 0.014* 0.73
Narratives (max score 56) 44.13 (6.75) 53.57 (1.94) 8 p b 0.001* 1.8
Figurative Language 1 (max score 15) 13.28 (2.47) 14.74 (0.56) 3.4 p = 0.009* 0.77
Humor (max score 7) 4.55 (1.68) 6.51 (0.7) 6.5 p b 0.001* 1.4
Figurative Language 2 (max score 30) 20.91 (4.43) 27.6 (3.35) 7.5 p b 0.001* 1.7
Pragmatic Production (range 0–1) 0.94 (0.04) 0.99 (0.01) 7.3 p b 0.001* 1.6
Pragmatic Comprehension (range 0–1) 0.76 (0.14) 0.95 (0.05) 7.8 p b 0.001* 1.7
APACS Total (range 0–1) 0.85 (0.08) 0.97 (0.03) 8.6 p b 0.001* 1.9
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comprehension of different aspects of stories. The second
largest effect size is reported for Figurative Language 2,
assessing the ability to infer non-literal meanings through
verbal explanation. Detailed results are reported in Table 2.
Fig. 1. Patient's individual performance and frequency of the deficit in APACS tasks
below cutoff (based on normative data) in the six pragmatic tasks and in the three co
number is reported in the left part of the figure. Each column denotes a task or a com
cutoff, whereas colored cells indicate a performance below cutoff. Light blue cells ar
blue cells in the column of the Pragmatic Production score. Light orange cells are u
orange cells in the column of the Pragmatic Comprehension score. Dark gray is used
as the proportion of patients of the total sample showing an impaired performance
scores in APACS.
A significant differencewas observed also between patients
and controls in the Token Test, although both groups
performed almost at ceiling (max score 32; mean score
30.98, SD 2.14 and 31.89, SD 0.4, respectively; t(80) = 2.5;
and composite scores. The figure in panel (A) shows the patients who scored
mposite scores included in APACS. Each row denotes a patient, whose case
posite score in APACS. White cells indicate a performance equal to or above
e used in the columns with the pragmatic tasks assessing production and dark
sed in the columns of the pragmatic tasks assessing comprehension and dark
for APACS Total. The table in panel (B) shows the frequency of the deficit,

(based on normative data) in each pragmatic task and in the three composite
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p = 0.016). Spearman correlations revealed that the perfor-
mance in the Token Test does not correlate with the
performance in any APACS single task nor composite score,
except for Description (rho = 0.284, p = 0.053, n = 47).

According to APACS normative data, 96% of patients fell
below cutoff in at least one pragmatic task, 77% of patients
showed a deficit in APACS Total and in Pragmatic
Comprehension while 60% showed a deficit in Pragmatic
Production. Individual data for each pragmatic task and
composite scores, as well as the frequency of the deficit (as
the proportion of patients of the total sample showing an
impaired performance) are shown in Fig. 1.
3.3. Test–retest reliability and practice effect

The test–retest reliability of APACS, assessed with
Pearson correlations, was 0.76 for Pragmatic Production,
0.82 for Pragmatic Comprehension and 0.82 for APACS
Total, all indicative of a good reliability, in line with the
results in the validation study on the normative sample [39].

The paired t-tests did not show any significant difference
between test and retest composite scores, thus excluding a
practice effect.
Fig. 2. Performance of patients in cognitive tests and co-occurrence of cognitive a
below cutoff on BACS tasks (i.e. an equivalent score≤1 based on normative data) a
in APACS (based on normative data). Each row denotes a patient, whose case numb
or an APACS composite score. White cells indicate a performance equal to or abov
panel (B) reports the total raw data (percentages enclosed in parentheses) of the co-o
≤1 in at least two BACS tasks) and Pragmatic Production deficit. The table in pan
co-occurrence of cognitive deficit and Pragmatic Comprehension deficit.
3.4. Relationships between pragmatics, cognition, and ToM

Individual data of patients falling below cutoff in each
BACS subtest and Pragmatic Production and Pragmatic
Comprehension are reported in Fig. 2, Panel A. The patterns
of co-occurrence of cognitive and pragmatic deficit are
reported in the two 4 × 4 tables in Panels B and C. The
Fisher's exact test on count data was significant (p = 0.04)
only for the Pragmatic Comprehension score, indicating a
statistically reliable association between the cognitive deficit
and the deficit in the comprehension of pragmatic aspects
(42% of cases with co-occurrence), while the cognitive
deficit does not seem to be associated with the pragmatic
performance in production (33%). Interestingly, only 4% of
patients with cognitive impairment showed a preserved
performance in Pragmatic Comprehension, while 33% had a
performance below cutoff in Pragmatic Comprehension even
in the presence of intact cognition.

Similarly, data of patients falling below cutoff in ToM test
and in Pragmatic Production and Pragmatic Comprehension
are reported in Fig. 3, Panel A. Panels B and C show the
patterns of co-occurrence of ToM and pragmatic deficits.
The Fisher's exact test was statistically significant (p = 0.03)
only for the Pragmatic Comprehension score, indicating a
nd pragmatic deficit. The figure in panel (A) shows the patients who scored
nd on Pragmatic Production and Pragmatic Comprehension composite scores
er is reported in the left part of the figure. Each column denotes a BACS task
e cutoff, whereas gray cells indicate a performance below cutoff. The table in
ccurrence of cognitive deficit (defined as the presence of an equivalent score
el (C) reports the total raw data (percentages enclosed in parentheses) of the



Fig. 3. Performance of patients in ToM tests and co-occurrence of ToM and pragmatic deficit. The figure in panel (A) shows the patients who scored below cutoff
on the ToM test (calculated by delimiting the 5% of the worst scores of PST Total score from the control sample in Anselmetti et al. [50]) and on Pragmatic
Production and Pragmatic Comprehension composite scores in APACS (based on normative data). Each row denotes a patient, whose case number is reported in
the left part of the figure. Columns denote ToM test and APACS composite scores. White cells indicate a performance equal to or above cutoff, whereas gray
cells indicate a performance below cutoff. The table in panel (B) reports the total raw data (percentages enclosed in parentheses) of the co-occurrence of ToM
deficit and Pragmatic Production deficit. The table in panel (C) reports the total raw data (percentages enclosed in parentheses) of the co-occurrence of ToM
deficit and Pragmatic Comprehension deficit.
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statistically reliable association between the deficits in ToM
and in Pragmatic Comprehension (37%), but not in
Pragmatic Production (23%). Interestingly, only 2% of
patients with ToM impairment showed a preserved perfor-
mance in Pragmatic Comprehension, while 37% had a
performance below cutoff in Pragmatic Comprehension even
in the presence of intact ToM.

The relationship between pragmatics, cognition, and ToM
was further explored by means of regression models, also
taking into account the effects of psychopathology, IQ, age,
years of education, and duration of illness.

The multiple regression investigating possible predictors of
Pragmatic Production showed a significant effect only for
cognition [Intercept = 0.94 (SE = 0.006), t = 160, p b 0.001*;
BACS Total score = 0.013 (SE = 0.006), t = 2.2, p = 0.031*].
This model accounted for 9% of variance and indicated that,
as the BACS Total score increases, the predicted Pragmatic
Production score increases.

The multiple regression with Pragmatic Comprehension
score as dependent variable revealed a significant predictive
effect for intellectual level, ToM, and cognition [Intercept =
0.75 (SE = 0.014), t = 54, p b 0.001*; Total IQ = 0.051
(SE = 0.018), t = 2.8, p = 0.009*; PST Total score = 0.047
(SE = 0.016), t = 2.9, p = 0.006*; BACS Total score =
0.046 (SE = 0.019), t = 2.5, p = 0.018*]. This model ex-
plained 65% of variance in the dependent variable. Results
showed a direct relation between Pragmatic Comprehension
and all predictors, i.e. as IQ, ToM, and cognition measures
increase, so does the predicted pragmatic score. See Fig. A.1 in
the Appendix.

Psychopathological, clinical and demographic predictors
were not significant.

3.5. Relationship between pragmatics and quality of life

The multiple regression investigating predictive effects of
psychopathology, cognition, ToM, and pragmatics on quality
of life showed a significant effect for both PANSS andAPACS
Total score [Intercept = 47 (SE = 1.7), t = 27, p b 0.001*;
PANSS Total score = −4.5 (SE = 1.8), t = −2.5, p = 0.015*;
APACS Total score = 3.4 (SE = 1.7), t = 2, p = 0.049*].
This model accounted for 20% of variance and indicated a
positive relationship between quality of life and pragmatics
(i.e. as the APACS Total score increases, the predicted QLS
score increases), while as expected, an inverse relation was
observed with psychopathology (i.e. as the PANSS Total
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scores increases, the predicted QLS score decreases). See
Fig. A.2 in the Appendix.

See Table A.3 in the Appendix for Pearson's correla-
tions between APACS scores and the other domains of
assessment.
4. Discussion

This study aimed at shedding new light on the pragmatic
deficit in schizophrenia as a possible target of clinical
assessment and intervention. We investigated pragmatic
abilities in patients with schizophrenia as compared to
controls by means of the APACS test, a comprehensive and
reliable test suitable to detect pragmatic breakdowns in
mental illness. The relation between pragmatics and
psychopathological, cognitive, socio-cognitive, and quality
of life aspects was also explored in the patients' group.

With respect to the frequency of the pragmatic deficit,
results showed that pragmatic abilities are widely compro-
mised in schizophrenia, as patients performed significantly
worse than controls in all tasks. Although the individual
pragmatic profiles are relatively heterogeneous, 96% of
patients fell below cutoff in at least one pragmatic task, and
77% of patients were impaired in the global pragmatic
measure. Deficits were observed in both modalities, with the
main differences between patients and controls standing out
in Pragmatic Comprehension, which resulted compromised
in 77% of patients, while 60% of patients were impaired in
Pragmatic Production. The largest effect sizes are reported for
the Narratives task, measuring the understanding of different
aspects of stories, and for Figurative Language 2, requiring the
ability to infer non-literal meanings. Overall, our data match
with previous studies on specific pragmatic phenomena,
reporting impairment in discourse production [18,19] and in
the comprehension of non-literal language [12,14,17,53]. To
this literature, we add a more global characterization of the
patients' pragmatic behavior, as well as an estimation of the
frequency of the deficit, giving empirical support to the wide
claim that pragmatics is the most visibly compromised
linguistic domain in schizophrenia [3]. When compared to
the results obtained by administering APACS to other
pathological conditions, for instance amyotrophic lateral
sclerosis (ALS) [54], the frequency of the pragmatic deficit
in schizophrenia appears remarkably higher (77% versus
36%). Also the pattern of impairment across the APACS tasks
differs, with the ALS group showing the largest effect sizes in
discourse tasks, in both production (Interview) and compre-
hension (Narratives), while the schizophrenia group shows
major breakdowns not only in discourse but also in the
comprehension of non-literal language. Taken together, these
findings seem to point to the specificity of the pragmatic deficit
for schizophrenia, in terms of both prevalence and pattern of
impairment across tasks.

Regarding the relationship between pragmatics and other
psychopathological and cognitive domains, our data evi-
denced the interplay of cognitive and socio-cognitive
abilities in providing a platform for pragmatic behavior,
yet highlighted that pragmatics does not overlap with the
other domains. The analysis showed a significant pattern of
co-occurrence of deficits in both cognition and ToM with
Pragmatic Comprehension, but not with Pragmatic Produc-
tion. Moreover, while only 4% of patients with impaired
cognition and 2% of patients with ToM deficit had preserved
Pragmatic Comprehension, over 30% of patients showed a
Pragmatic Comprehension deficit with no cognitive or ToM
impairment. This suggests that pragmatic impairment is not
merely a consequence of the cognitive deficit, but rather it is
a specific domain, often but not necessarily associated with
cognitive and socio-cognitive deficits. The regression
analysis confirmed that both cognition and ToM affect the
behavior in Pragmatic Comprehension, and evidenced also the
role of the intellectual level. In contrast, for Pragmatic
Production, only cognition was a significant predictor.

The cognitive substrates of pragmatics are the topic of
a large literature emphasizing the relationship between
pragmatics and either ToM [23] or executive functions
[25]. Some authors stressed that the role of these components
might vary across pragmatic phenomena, from metaphor to
irony [11]. In a previous exploratory study [55], we showed
that the involvement of cognitive and socio-cognitive
components is indeed task-dependent, with differences
among the tasks in APACS. Consistently, the data of the
present study point to a difference between the production
and the comprehension of pragmatic aspects, indicating that
the former is more strictly related to cognition, with no
significant influence of ToM, while the latter is intertwined
with both cognition and ToM. These data are confirmed by
the correlations (see Table A.3 in the Appendix), which
evidence that the Interview is related only to cognition, while
all comprehension tasks correlate with both cognition and
social cognition measures. We can thus argue that the effect
of cognition, probably driven by executive functions, is the
main factor to promote pragmatically appropriate speech,
especially the production of fluid utterances [56], while
socio-cognitive abilities clearly arise in tasks requiring to
infer non-literal meaning, along with cognitive abilities. The
result of the IQ as a predictor of Pragmatic Comprehension
stresses the importance of general cognitive functioning in
inferential aspects of communication [15,57].

Granted some differences across pragmatic aspects,
when we assume a global perspective on the pragmatics of
communication, both ToM and cognitive profile are
important, although with a partial independency of prag-
matic skills from the cognitive and socio-cognitive profile.
Indeed, the quest for a single cognitive substrate is possibly
a naïve attempt, given the complexity of pragmatic behavior
[58]. Interestingly, a similar debate on the cognitive
substrates of pragmatics was done also for other patholog-
ical conditions [59], as well as in theoretical modeling [60].
In this view, it is interesting to compare, again, the results
obtained here with evidence from the ALS population [54].
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In ALS, the pragmatic deficit overlaps with cognitive and
socio-cognitive deficit less frequently than in schizophrenia.
Also, studies comparing patients with schizophrenia and
patients with right hemisphere brain damage pointed out that
a similar pattern of impairment at the behavioral level might
be associated with different involvement of cognitive
mechanisms, possibly lack of flexibility in patients with
schizophrenia and lack of inhibition in neurological patients
[58]. In this view, the pragmatic deficit in schizophrenia
might be characterized by specific patterns of cognitive
substrates as compared to other pathological conditions.
Given the difference between schizophrenia, as rooted in
neurodevelopment, and acquired pathologies, cognition and
ToMmay represent necessary though not sufficient building
blocks for acquisition of good pragmatic abilities through
development.

As a further aspect, the absence of relation with global
psychopathology, measured as PANSS Total score, is
notable. This is in line with some existing evidence [18]
and supports our previous findings that pragmatics in
schizophrenia is not directly related to positive or negative
symptoms, but rather intertwined with specific clinical
manifestations across symptoms dimensions, such as those
captured by item P2 “Conceptual disorganization” and by
item N5 “Difficulty in abstract thinking” in the PANSS scale
[40]. However, the selection of a sample of clinically
stabilized patients with a good response to treatment may
have limited the evaluation of symptoms' influence.

As for the relationship between pragmatics and quality of
life, the regression model showed that performance in
pragmatics (measured as APACS Total score) predicts
quality of life, together with symptoms, while no effect of
cognition nor of ToM was evidenced. Although the role of
pragmatics in social communication and thus social
well-being is well ascertained [8], the possible effect on
daily functioning is less explored. Data from neurological
samples suggest that the competence in conversational
discourse correlates with social integration and quality of
life [61]. In schizophrenia, so far very few studies analyzed
the impact of specific communication disturbances on
real-world functioning [28–30,62]. Although sparse, the
available evidence is in line with our findings. Given the
correlational nature of the data of the present study, it is not
possible to disentangle the specific direction of the effect
involving pragmatics and quality of life, neither the possible
contribution of other variables, which needs to be further
investigated. However, the observation of a relationship
between pragmatics and quality of life is of extreme interest
for its potential clinical relevance: if pragmatic impairment
determines a worse quality of life, targeted rehabilitation
interventions could be developed to improve pragmatic
abilities and, in turn, the patients' well being. To this respect,
the Quality of Life Scale might offer a good perspective on
global daily functioning, as it strongly correlates with
objective functioning tools such as the Schizophrenia
Objective Functioning Instrument (SOFI) [63]. As for the
effect of symptoms in the regression model, this is not
surprising, as recent data on a large sample confirm both
direct and indirect influence of symptoms domain on
functioning [64]. Yet, we did not observe any relation
between quality of life, cognition, and ToM in our analysis.
In line with our results on the co-occurrence of pragmatic
deficit and both cognitive and ToM deficits, suggesting that
the latter represent a platform on which pragmatic abilities
are build, we can hypothesize that, when pragmatics is
entered into the model, its effect may overweight those of
cognitive functions and ToM.

The main aim of this work was to promote a clinical turn in
the consideration of the pragmatic deficit. The frequency of
impairment observed in our sample (77%), together with the
results on the relationship between pragmatics and the other
domains, shows that the pragmatic deficit might be considered
a core feature of schizophrenia, i.e. a fundamental aspect of the
illness, not simply resulting from symptoms or treatments. In
linewith the definition of core features [38], this study indicates
that the pragmatic deficit is diffuse and independent from
symptoms. Based on the selected sample of clinically stabilized
chronic patients with good response to treatment, the
impairment in pragmatics also appears to be stable through
the illness course. Also, given that treatment dose was stable
since at least 6 months and no significantly different effects on
cognition are expected between antipsychotics classes [65], a
pharmacological effect on pragmatic competence seems
unlikely. Furthermore, compared to other pathological condi-
tions with different etiopathogenesis, such as amyotrophic
lateral sclerosis, schizophrenia shows a specific profile of
pragmatic deficit. Finally, previous evidence suggests that a
disruption in pragmatic competence may precede the illness
onset [31,32] and may be directly linked to structural and
functional brain anomalies reported in schizophrenia in the
network devoted to pragmatic processing [66–69]. In sum, we
argue that the pragmatic deficit could be considered strongly
tied to the disorder's underlying biology and, as such, a core
feature of schizophrenia. We believe that the current study
provides a pivotal frequency estimation of the pragmatic
deficit, in line with previous evidence documenting pragmatic
breakdowns in a large range of communicative phenomena.
Yet it is up to future investigations to confirm the role of
pragmatic impairment in schizophrenia, overcoming the
limitations of the present study.

First, it would be important to further explore the specificity
of the pragmatic deficit in schizophrenia, by including a clinical
control group, not present in this study. As we mentioned, the
comparison with data obtained from the administration of the
APACS test to neurological populations suggests that the
pragmatic deficit is more diffuse in schizophrenia, possibly
with specific areas of impairment (more prominent in figurative
language comprehension) and a different co-occurrence pattern
with cognitive and socio-cognitive deficits. Moreover, previ-
ous investigations on linguistic and pragmatic abilities
comparing patients with schizophrenia and patients with
bipolar disorder reported impairments in both groups, yet
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more severe and generalized in schizophrenia than in
bipolar disorder. A second aspect of major relevance revolves
around the relation between pragmatic abilities and function-
ing. In this study, only a subjective measure of functioning was
included, while future studies could consider more
performance-based evaluations, such as the Brief UCSD
Performance-based Skills Assessment (UPSA-B) [70] in
relation to pragmatics. This would offer a broader picture of
how the communicative deficit impacts on activities of daily
living in the real world.
5. Conclusions

In this study we reported a diffuse pragmatic deficit in
schizophrenia, connected with cognitive and socio-cognitive
abilities, and associated with quality of life. Globally, this
evidence could encourage to move beyond the sparse reports
of impairment in specific communicative tasks and to
promote a clinical perspective on the pragmatic deficit as a
core feature of schizophrenia. When seen as a core feature,
pragmatics would deserve a more serious consideration in
the description of the pathology. A comprehensive and
ecologically valid assessment of pragmatic abilities could
have clinical and translational relevance, both as target to
develop new rehabilitation programs and as measure of
treatment outcome. In this view, APACS proved to be a
Fig. A.1. Effects of cognitive, socio-cognitive, and intellectual level predictors on
socio-cognitive and intellectual level measures on APACS composite scores, as esti
that resulted significant in the analysis, namely cognition (as assessed with BACS T
(as assessed with PST Total score), and cognition (as assessed with BACS Total sc
predicted APACS composite score. The colored band around the line represents po
Production, orange is used for Pragmatic Comprehension.
feasible, valid, and reliable test with no practice effect,
suitable to detect impairment in schizophrenia, and it could
represent, being currently under translation in other lan-
guages, a viable tool for cross-national studies. In the broader
perspective, the incorporation of pragmatic abilities in the
assessment could contribute in shaping future research at the
diagnostic level, to increase the accuracy of existing
diagnostic tools, including automatic speech analysis
[35,71,72], and at the rehabilitation level, following up on
pioneering approaches to communication treatment [27,73],
with the final aim of promoting the patient's social
effectiveness and well-being.
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Appendix A
APACS composite scores. The figure shows the partial effects of cognitive,
mated by regression analysis. The figure displays the effects of the predictors
otal score) for Pragmatic Production and IQ (as assessed with Total IQ), ToM
ore) for Pragmatic Comprehension. The black line in each plot represents the
int-wise confidence bands around the prediction. Blue is used for Pragmatic



Fig. A.2. Effects of psychopathological and pragmatic predictors on Quality of Life. The figure shows the partial effects of psychopathological and pragmatic
measures on quality of life (measured as QLS Total score), as estimated by regression analysis. The figure displays the effects of the predictors that resulted
significant in the analysis, namely psychopathology (as assessed with PANSS Total score) and pragmatics (as assessed with APACS Total score). The black line
in each plot represents the predicted QLS Total score. The gray band around the line represents point-wise confidence bands around the prediction.
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Table A.3
Correlations between pragmatic performance and other domains.
The table reports pairwise Pearson's correlations between APACS task and composite scores and the other domains in the assessment, including social cognition (PST Total score), cognition (BACS Total score),
psychopathology (PANSS Total score), quality of life (QLS Total score), intellectual level (Total IQ), age, years of education and duration of illness.

Interview Description Narratives Figurative
Language 1

Humor Figurative
Language 2

Pragmatic
Production

Pragmatic
Comprehension

APACS
Total

PST
Total

BACS
Total

PANSS
Total

QLS
Total

Total
IQ

Age Years of
education

Duration
of illness

Interview 1 0.08 0.37* 0.22 0.25 0.05 0.9* 0.26 0.47* 0.09 0.28 −0.39* 0.34* 0.07 −0.15 −0.24 −0.17
Description 0.08 1 0.28 0.2 0.31* 0.35* 0.52* 0.35* 0.44* 0.24 0.19 0.12 0.06 0.3 −0.05 0.16 −0.14
Narratives 0.37* 0.28 1 0.63* 0.54* 0.64* 0.45* 0.8* 0.82* 0.5* 0.6* −0.1 0.31* 0.64* 0.01 0.08 0.03
Figurative Language 1 0.22 0.2 0.63* 1 0.55* 0.65* 0.28 0.84* 0.8* 0.54* 0.47* −0.19 0.35* 0.49* −0.11 0.2 −0.07
Humor 0.25 0.31* 0.54* 0.55* 1 0.5* 0.35* 0.84* 0.83* 0.48* 0.68* 0.01 0.15 0.55* −0.3* 0.19 −0.25
Figurative Language 2 0.05 0.35* 0.64* 0.65* 0.5* 1 0.19 0.81* 0.75* 0.47* 0.43* −0.02 0.23 0.68* 0.05 0.19 0.01
Pragmatic Production 0.9* 0.52* 0.45* 0.28 0.35* 0.19 1 0.38* 0.6* 0.2 0.32* −0.28 0.32* 0.2 −0.15 −0.14 −0.2
Pragmatic Comprehension 0.26 0.35* 0.8* 0.84* 0.84* 0.81* 0.38* 1 0.97* 0.59* 0.67* −0.08 0.3* 0.69* −0.15 0.21 −0.12
APACS Total 0.47* 0.44* 0.82* 0.8* 0.83* 0.75* 0.6* 0.97* 1 0.56* 0.66* −0.14 0.34* 0.66* −0.17 0.14 −0.16
PST Total 0.09 0.24 0.5* 0.54* 0.48* 0.47* 0.2 0.59* 0.56* 1 0.48* −0.13 0.11 0.45* −0.25 0.05 −0.2
BACS Total 0.28 0.19 0.6* 0.47* 0.68* 0.43* 0.32* 0.67* 0.66* 0.48* 1 −0.05 0.13 0.63* −0.24 0.15 −0.13
PANSS Total −0.39* 0.12 −0.1 −0.19 0.01 −0.02 −0.28 −0.08 −0.14 −0.13 −0.05 1 −0.4* 0.06 −0.08 0.12 0.12
QLS Total 0.34* 0.06 0.31* 0.35* 0.15 0.23 0.32* 0.3* 0.34* 0.11 0.13 −0.4* 1 0.16 0.16 −0.24 −0.03
Total IQ 0.07 0.3 0.64* 0.49* 0.55* 0.68* 0.2 0.69* 0.66* 0.45* 0.63* 0.06 0.16 1 0.09 0.14 0.16
Age −0.15 −0.05 0.01 −0.11 −0.3* 0.05 −0.15 −0.15 −0.17 −0.25 −0.24 −0.08 0.16 0.09 1 −0.08 0.78*
Years of education −0.24 0.16 0.08 0.2 0.19 0.19 −0.14 0.21 0.14 0.05 0.15 0.12 −0.24 0.14 −0.08 1 −0.04
Duration of illness −0.17 −0.14 0.03 −0.07 −0.25 0.01 −0.2 −0.12 −0.16 −0.2 −0.13 0.12 −0.03 0.16 0.78* −0.04 1
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