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ABSTRACT 
 

Introduction: Although use of antipsychotics is widespread in treating severe mental 

disorders, their relations with social cognition, the ability to perceive the intentions and 

dispositions of others, is controversial. A host of studies evidenced few or little 

improvements in social cognition domains, such as emotion perception or reasoning 

biases in schizophrenic persons treated with antipsychotics. Atypicals were no better than 

first-generation antipsychotics in improving social cognition, at least in short time.  

An interesting domain of social cognition is Theory of Mind, ToM, the ability to 

understand and represent one‘s own and other people‘s beliefs, intentions and desires. An 

impaired ToM is associated to the negative symptoms and poor empathy in predicting 

poor functional outcome of schizophrenic persons. Although antipsychotic treatment 

showed so far no correlations with ToM abilities in people with schizophrenia, single 

antipsychotic drugs have displayed different actions in modifying or improving ToM 

capacities.  

Our study investigated to what extent antipsychotics and impaired social cognition 

were related in predicting social behaviour, considering that intelligence and duration of 

illness are confounders.  

Methods. We examined 21 persons with schizophrenia by testing them for 

intelligence, executive functioning, psychopathology, social cognition (ToM, emotion 

recognition, problem-solving, empathy) and social functioning. The participants, who 

were all taking antipsychotics, were compared to an equal number of healthy controls, 

matched for age and sex. 

Results. Poor emotion recognition and negative symptoms correlated with impaired 

ToM abilities. Unexpectedly, the interaction of ToM with medication explained more 
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than 40% of the social functioning variance. In contrast with previous research, 

antipsychotic treatment added to social cognition measures to predict functional outcome 

in people with schizophrenia. The modulating effect of serotonin system on dopamine 

transmission might represent the biological basis of antipsychotics ―ToM-repairing‖ 

activity.  

Conclusion. Our data might confirm the unstructured observation of outcome 

improvement in long-term schizophrenic persons administered with a combination of 

atypicals. Our results should be replicated in wider samples to validate the effectiveness 

of antipsychotics on social cognition and functional outcome.  

 

 

INTRODUCTION 
 

Since the second half of twentieth century, the introduction of antipsychotic drugs 

represented a milestone in the treatment of severe mental disorders, for its contribution in 

reducing admission to psychiatric hospitals and in formulating innovative pathways of care. 

The most disabling mental disorder, schizophrenia, is the first target of antipsychotic 

treatment. First Generation Antipsychotics, FGAs, that were marketed from 1950s-1960s 

onwards, block the dopamine D2 receptor, effectively reducing positive symptoms of 

schizophrenia, i.e. delusions and persecutory beliefs, while Second Generation 

Antipsychotics, SGAs, that appeared in the 1990s with a combined serotonin-dopamine 

antagonism, are mainly focused on contrasting the negative symptoms, such as anhedonia, 

emotional blunting and social withdrawal.  

A third, functional dimension, targeted by SGAs, is represented by cognitive 

dysfunctions, a host of impairments concerning all aspects of understanding and knowing the 

world around oneself, preventing severely affected psychotic patients from reaching social 

adaptation. Cognitive deficits affect short-term or working memory, long-term or ―semantic‖ 

memory, attention and executive functions, i.e. the ability to solve problems, use abstract 

concepts and successful skills and adaptive strategies [1]. 

With the expression ―social cognition‖ cognitive psychologists refer to the way in which 

information is processed in social contexts, that is how persons think about themselves and 

the others in social interactions [2-3]. In severe psychotic illnesses, such as schizophrenia, 

relevant dysfunctions of social cognition are reported [4]. Social cognition shares with 

cognitive dysfunctions the disruption of relevant neural mechanisms governing social 

functioning and differentiates from them for a stronger relation to social adaptation [5-8]. The 

necessity to treat or overcome social cognition impairment adds to the need to provide 

persons with severe mental disorders with adequate pharmacological treatment in order to 

reach a good adaptation to the environment, that is better defined with the expressions of 

―functional outcome‖ [9-10].  

Anyway, there are few contributions exploring how non-pharmacological social cognitive 

interventions and the use of antipsychotics might combine in rehabilitating treatment of the 

severe mental disorders, with research actively sustaining that the two conditions are mutually 

exclusive [11-12]. The aim of this chapter is to provide evidence in support of the possible 

synergistic action of the pharmacological treatment and of social-cognitive interventions in 

improving the functional outcome of people affected by schizophrenia.  
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Antipsychotics and the Boundaries of Social Cognition 
 

It is acknowledged that FGAs in 1950s proved a determinant factor in the development of 

deinstitutionalization process, with a reduction of two thirds in the population of psychiatric 

hospitals at least fifteen years after their introduction [1]. Even the radical anti-istitutional 

psychiatry in the 1960s recognized the importance of FGAs in facilitating the enactment of 

no-restraint procedures and social milieu therapies in the care of schizophrenic persons [13]. 

The use of FGAs determines a better lifetime outcome due to symptoms reduction, the 

decrease of violent behaviours and the improvement in caregivers‘ quality of life [14]. What 

is more, research conducted in the 1990s outlined how the newly developed SGAs, with their 

serotonin-dopamine antagonizing action were effective in improving a host of cognitive 

dysfunctions ranging from better verbal fluency or verbal memory to enhanced executive 

functions in people with schizophrenia [15-17]. From this evidence, it would have been 

expected that SGAs acted as a ―magic bullet‖ to improve the poor outcome typically seen in 

schizophrenia, with a powerful action in contrasting the cognitive decline [1]. Ten years after, 

such a condition was only partially reached, with SGAs proving to be at least as effective as 

FGAs in improving quality of life and outcome in schizophrenic persons, despite their high 

increase in consume and their relevant cost [18]. To explain why SGAs were partially 

ineffective in the cognitive remediation and outcome of schizophrenia there are several 

reasons. First of all, it may be interesting to describe the boundaries of social cognition, for 

the importance gained by this construct in defining the goals and the objective of integrated 

rehabilitative treatment of schizophrenia. 

The wide reviews of Green [9], Green et al. [10] and Couture et al. [19] outlined how 

neurocognitive deficits as a whole were only able to explain from 20% to 60% of the variance 

of ―functional outcome‖, that is a broad definition including self- or interpersonal behaviours 

of people with schizophrenia, their behavior in community settings, their skill in independent 

living, such as self-care or financial skills, together with abilities in laboratory settings, such 

as role-playing or problem-solving abilities. On the other hand, this host of research 

emphasized social cognition, for the importance of processing social stimuli, as an essential 

issue in reaching autonomy. As neurocognition and social cognition, although related, are 

different constructs [6], it is necessary to provide an exhaustive definition of the latter, to 

understand how it can impact with antipsychotic treatment of schizophrenic persons in 

reaching functional outcome. Along with Green et al.‘s [20] position, social cognition 

encompasses the following constructs, (i) Emotion Perception, EP, the capacity of understand 

other people‘s feelings observing a combination of facial expressions and vocal inflexions; 

(ii) Social Peception, SP, the ability to understand social hints from the social context; (iii) 

Theory of Mind, ToM, the ability to infer the state of the world and other people‘s intentions, 

beliefs and desires; (iv) Attributional Style, AS, the capacity to ascribe the cause of life 

events, with people affected by persecutory delusions attributing the negative outcomes of a 

situation to others for a ―personalizing bias‖ [21].  

Research also outlined how social cognition might represent a mediator between the 

―classical‖ neurocognitive indices, such as executive functioning, and functional outcome 

[22]. The mediating relationship between neurocognitive indices and social cognition would 

be stronger than the one between neurocognition and negative symptoms of schizophrenia 

[23]. From these considerations, it would have been expected to evidence at least a similar 

pattern for antipsychotic treatment and social cognition. Antipsychotics have gained a 
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remarkable impact on the persons affected by severe mental disorders. Firstly, use of 

antipsychotics in schizophrenic subjects is widespread. From 1994 onwards, the 

pharmaceutical expenditure for antipsychotics in USA increased from 1.4 billion dollars to 

the current 10 billion [18]. Moreover, the existence of cognitive remediating properties of 

SGAs has been postulated since the early studies [24]. If neurocognition, although a discrete 

construct, is in some ways related to social cognition, social cognition itself has a relation to 

functional outcome and functional outcome is improved by antipsychotics, for strict logical 

reasons it would have been possible to establish a similar connection between antipsychotic 

treatment and social cognition. Anyway, none of this sort happened, and even though 

antipsychotic drugs, as a class, proved effective in treating positive and negative symptoms of 

schizophrenia [25], and in improving functional outcome of schizophrenic persons [26-27] no 

studies have so far exhibited a straightforward relation between antipsychotic treatment and 

social cognition in the definition of outcome improvement [12]. The reasons explaining this 

condition will be discussed further on in the chapter. 

 

 

The Controversial Relation between Antipsychotics and Social Cognition 
 

The first reason to explain the difficulties in combining antipsychotic treatment and social 

cognition measures to improve the outcome of people with schizophrenia is that the 

improvement in psychosocial functioning provided by the drugs over time is only modest. 

This position is supported by the results of the CATIE study conducted by the National 

Institute of Mental Health, NIMH [26], [28]. The Authors evidenced how all antipsychotics, 

FGAs and SGAs induced a small change in the scores at Quality of Life Scale, QLS [29] 

especially between baseline and 6 months, that tended to stabilize after 12 months. The best 

gains in psychosocial functioning induced by antipsychotics was reported in QLS subscale 

investigating engagement in vocational, recreational or task-related activities. Other 

significant improvements were observed in QLS subscales evaluating purposes, motivation 

and curiosity. The lower gains were noticed for the QLS subscale measuring occupational and 

educational functioning. After analyzing by multiple regression other significant predictors of 

outcome, NIMH researchers evidenced how the female sex, the non urban residence and a 

higher neurocognitive baseline functioning were good predictors, while the concomitant 

substance abuse and the presence of extrapiramidal side effects were poor predictors of 

outcome. 

Another relevant research, the CUtLASS study [30] has also outlined how no single class 

of antipsychotic drugs was superior to another one in increasing psychosocial functioning. 

In any case, these data have explored a global dimension, the Quality of Life, that is a 

general, multifaceted construct encompassing several dimensions, with a highly subjective 

characterization. Jones et al.‘s study [30] also pointed out how quality of life in schizophrenia 

is difficult to ascertain and this raises the question on which measure can best describe the 

relation between antipsychotic treatment and outcome. 

A second aspect is that the impact of antipsychotic treatment on neurocognition had not 

proved totally effective. Although the clinical studies [15-17] and meta-analyses conducted in 

the 1990s [24], [31], together with at least three meta-analyses realized in the following years 

independently from the pharmaceutical companies [32-34] had outlined an established 

neurocognitive advance of SGAs compared to FGAs, the results of the CATIE study [35] 
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displayed how a FGA, perphenazine, had induced slightly better neurocognitive improvement 

than all the other SGAs. The CATIE results also evidenced how improvement on 

neurocognition was small for all antipsychotic drugs, typicals and atypicals, and that some 

apparently favourable properties of perphenazine might have been induced by a metabolite, 

N-dealkylperphenazine, whose relatively elevated affinity for serotonin 5-HT-2A receptors 

had been previously documented [36]. The fact that the CATIE was an open study, with at 

least 60% of participants already taking SGAs before inclusion, has raised the possibility that 

some favourable effects of SGAs on neurocognition might have been masked. Moreover, the 

CATIE study evidenced how the relation between neurocognitive improvement and treatment 

compliance was also weak, indicating either that cognitive improvement was increased by 

adherence to treatment or compliance supported an ameliorated cognition. Finally, the small 

size of cognitive improvement cannot exclude the likelihood of practice effect, that is 

impossible to distinguish from treatment effects in most studied on medication in mental 

disorders. In any case, these results have evidenced how the alleged superiority of SGAs on 

neurocognition was questionable and have fostered the need for a better comprehension of the 

whole topic [27], [203]. 

A third reason explaining the difficulties in associating antipsychotic treatment and social 

cognition is that studies conducted on the subdomains of social cognition have provided 

contrasting findings. The most consistent results have been reported for Social Perception, 

SP, a subdomain of social cognition that has been found to be somewhat linked to 

pharmacological treatement. The studies of Kee et al. [37] and Littrell et al. [38] have 

evidenced how risperidone and, respectively, olanzapine were associated to amelioration of 

social perception with respect to typical antipsychotic drugs. Both studies had limited sample 

sizes and the latter was uncontrolled. Contrariwise, another small study conducted by 

Herbener et al. [11] found no evidence for the association of emotion perception with 

antipsychotic treatment. Research performed on a higher number of participants also have 

evidenced the lack of association between social perception and antipsychotics, as in the 

study of Harvey et al. [39], in which neither risperidone nor quetiapine improved social 

perception on 289 persons affected by schizophrenia. Sergi et al.‘s [221] comparative study, 

conducted on 100 persons with schizophrenia or schizoaffective disorder being treated with 

two atypicals, risperidone and olanzapine and a typical comparator, haloperidol, also 

evidenced how neither the two atypicals, nor the typical antipsychotic managed in improving 

Social Perception. 

The results of the CATIE study on Social Perception [40], that involved 1460 persons 

affected by schizophrenia randomly adminidstered with olanzapine, risperidone, quetiapine, 

ziprasidone and haloperidol, have evidenced how the participants showed small non-

significant improvements in Social Perception from baseline to two months. The outcome 

measure employed in the study was the Face Emotion Discrimination Test, FEDT, composed 

of 30 pairs of faces presented concurrently without limitation of time and requiring the 

respondent to identify if in each presented pair of faces the emotion was the same or different 

[222]. An improvement in Social Perception had a significant association to lower baseline 

emotion perception and better neurocognition.  

Studies on Social Perception are important for the relation of this social cognitive 

subdomain with working capacity and independent living skills [19], [20], but even the other 

subdomains of this construct may attain a close relation to outcome and deserve to be 

explored in their association with psychopharmacological treatment. Other than Social 
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Perception, SP, the other two social cognition subdomains that have conquered the attention 

of research are Attributional Style, AS and Theory of Mind, ToM: the first one refers to the 

tendency, expressed by persons with paranoid or persecutory delusions to blame the others for 

the negative events, while the second concerns the capacity to represent human conditions 

and to make inferences about others‘ intentions. Attributional Style is associated to other 

social cognition dysfunctions, such as the tendency to ―jump to conclusions‖ and to display a 

―confirmation bias‖, that is the research of a confirmatory, rather than disconfirmatory 

evidence for a belief [3], [41]. As deficits in ToM and in personalizing bias are associated 

[42-43] and ToM impairments have proved to be a trait deficit, having been found in first-

degree relatives of schizophrenic persons [44-46], this array of impairments might represent a 

core dysfunction in schizophrenic processes. Their association with negative symptoms and a 

poor social outcome has already been outlined [47-50]. Still has to be demonstrated, however, 

the association between ToM impairments, AS deficits and the action of antipsychotic drugs. 

In this sight, the review of So et al. [51] has evidenced how antipsychotic treatment might 

determine the amelioration of belief flexibility and Theory of Mind, while the ―jumping to 

conclusion‖ distortions, as a trait feature, were unlikely to improve under the action of 

antipsychotics. Although well conducted, this review outlined how the available data 

belonged to studies conducted unsystematically on small samples. In any case, the evidence 

for a link between ToM impairments and the negative symptoms underscores how it‘s likely 

that drug treatment might have a weak, but definite connection with the domains of social 

cognition. Further data sustaining this position might come from biological and basic 

cognition evidence. Even in this case, research evidence is contrasting and will be discussed 

further on in the chapter. 

 

 

The Biological Determinants of the Relation between Antipsychotics and 

Social Cognition 
 

A further issue that could explain why the association between antipsychotics and social 

cognition was difficult to recognize in the literature is represented by the biological 

determinants of the different actions conducted by typical and atypical antipsychotics. As 

neurocognition and social cognition have been regarded as independent constructs from the 

symptoms dimensions [1], it should have been expected that different biological mechanisms 

determined their malfunctioning, with separated neural and biochemical pathways. For this 

reason, antipsychotics and interventions on social cognition dysfunctions would act on 

different and separated biological targets from those remediating for the ―classical‖ 

neurocognitive dysfunctions. The same consideration may be stated for the mechanisms 

underlying the activity of typical and atypical antipsychotic drugs in the neural pathways 

related to neurocognitive and social cognition dysfunctions. The literature investigating the 

relation of antipsychotics with neural dysfunctions in schizophrenia is widespread and an 

analysis of the evidence goes far beyond the aims of this chapter. A careful overview of 

studies investigating neural mechanisms closely related to activity of antipsychotics, social 

cognition and functional outcome is instead necessary. An interesting measure of cognitive 

performance is Procedural Learning, PL. Procedural Learning acquires a relevant clinical 

importance in determining functional outcome in schizophrenic persons for its connection to 

everyday skills and activities. In fact, PL pertains to cognitive and motor learning processes, 
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such as learning by doing, whose associated executive functioning strategies cannot be 

explicitly displayed, but are learned through a trial-and-error process [52]. Procedural 

Learning is essential in engaging finalized behaviours. The capacity to perform goal-directed 

activities adds to the ability to understand others‘ intentions and beliefs in the set of domains 

pertaining to functional outcome in schizophrenia persons. 

Early studies on PL provided contrasting results after the administration of 

antipsychotics. In fact, increase in execution of PL tasks in healthy volunteers is facilitated by 

dopamine activity and inhibited by non-selective D2 receptor antagonists, such as haloperidol 

[53]. Functional magnetic resonance imaging performed during administration of a PL task in 

healthy subjects and schizophrenic persons on typical antipsychotics showed significant PL 

gains in healthy controls, but not in the schizophrenics. PL was associated with increased 

activation in the striatum, thalamus, cerebellum, precuneus, medial frontal lobe, and cingulate 

gyrus. Only the anterior inferior gyrus was significantly activated in patients [54]. 

Administration with risperidone or haloperidol led to no difference in execution of activities 

of daily living sustained by PL in persons affected by schizophrenia, whose working memory 

and executive functions improved after antipsychotic treatment. Improvements in activities of 

daily living were attributed to reinforcerment and behavioral training, independently from the 

drug action [55]. 

Further studies tried to evidence a differential activity between FGAs and SGAs on 

procedural learning by proposing a direct effect of the antipsychotics, apparently through a D2 

dopamine blockade in the striatum. In the study of Purdon et al. [56], schizophrenia patients, 

divided into three groups according to their pharmacological treatment with haloperidol, 

olanzapine and risperidone were compared to normal controls on a PL task: the problem 

solving learning task of the Tower of Toronto. PL abilities were preserved in patients 

administered with olanzapine, while haloperidol and risperidone were associated with the 

decline of PL after 6 months. 

These results may be explained by the differential effects of drugs on the striatal 

dopamine receptors, despite their classification as conventional or atypical neuroleptics and 

the specific process implicated in each of these PL tasks. In fact, tracer studies with 

radioactive benzamides specific to striatal D receptors outlined a relationship between striatal 

D2 receptor occupancy and PL performance. Using this method, studies on schizophrenia 

patients treated with olanzapine and haloperidol have shown that the coefficient of 

determination in a visuomotor PL task was inversely associated with D2 receptor saturation 

[52]. Earlier research had already evidenced how D4 receptor-blocking atypical drugs, such as 

clozapine, would also facilitate PL tasks, presumably by a selective action [57]. 

Studies on PL abilities have proven the effect of impaired cognitive functions on 

schizophrenia patients' outcome. Cognitive deficits found in schizophrenia affect planning, 

together with the capacity to begin and control a goal-directed behavior. The association 

between damaged executive functions and impairments in planning daily activities has been 

investigated in persons with schizophrenia, who gained scores significantly lower than 

controls, with high perseveration, in tasks concerning daily living activities such as going for 

shopping or the ability to cook a meal [52], [58-62]. 

An interesting issue should be represented by the finding of a link between the activity of 

antipsychotic drugs and the impact on procedural learning and problem-solving abilities on 

people affected by schizophrenia. This connection might be found by examining which 

cognitive processes are critical determinants of social competence. The relation between 
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performance in social cognition and the capacity to solve concrete interpersonal problems had 

already been established [8], [63]. Most PL, and hence problem-solving tasks rely on Theory 

of Mind, the subdomain of social cognition involved in metarepresentation, that is the 

awareness of one‘s own and others‘ intentions, goals and beliefs. In this view, impairments in 

PL and problem-solving may be induced by patients‘ difficulties in inferring other people‘s 

state of mind and translating their own intentions into adaptive social acts [64]. In this 

context, Theory of Mind must be regarded as a complex social cognition subdomain as 

compared with more elementary ones, such as action-monitoring, the processing of social 

cues and Emotion Perception [8]. For this reason, an overview of how the activity of 

antipsychotic drugs might impact on Theory of Mind might help in combining the 

biochemical action of these drugs with social cognitive outcomes. 

 

 

ANTIPSYCHOTICS AND THEORY OF MIND 
 

At the beginning of the 1990s Christopher Frith [65] proposed that some symptoms of 

schizophrenia could be explained by a Theory of Mind deficit, giving birth to a wide array of 

studies that became the leading theme of research in severe mental disorders in the following 

years. The expression ―Theory of Mind‖, however, was first used by primatologists [66], who 

investigated whether great apes had the capacity to represent one own‘ s and other‘s mental 

states. Such a capacity, in humans, would have allowed the adaptation to the environment, 

according to the social brain hypothesis [67]. The persons with good mind-reading properties 

would be more able to deceive, manipulate and take advantage over others, thus acquiring 

high social advantage in controlling food sources and sexual partners [68]. Individuals with 

psychotic illnesses, on the other hand, would be less able to understand the state of the world 

and the beliefs of the others, with significant impairments in social adaptation [49], [69-70]. 

Frith‘s model of Theory of Mind [65] established a direct connection between the nuclear 

symptoms of schizophrenia and ToM, with a selective model hierarchically linking the 

negative and disorganised symptoms with disorders of willed actions, the paranoid symptoms 

with defective monitoring of other people‘s intentions or defective mentalising and the 

passivity symptoms with impaired self-monitoring. Qualitative evidence displayed how ToM 

deficits in schizophrenia are specific of the disease, being not induced by general cognitive 

impairment [49], [71], while meta-analytic research evidenced a strong effect size from 

studies on ToM, with Theory of Mind performance of individuals with schizophrenia being at 

least one standard deviation below healthy controls [72]. ToM deficits have been evidenced 

during remission from schizophrenia [73] and have been found in persons with subclinical 

schizotypal traits [44], [74-77] and, most of all, in first-degree relatives of schizophrenic 

persons [46], [78]. For these reasons, impairment in mentalizing is nowadays considered a 

trait-dependent marker of vulnerability of schizophrenia, a real ―cognitive endophenotype‖ of 

this condition [46]. The specificity of mentalizing deficits [47], [79], that represents a core 

part of the social cognition concept [6] raises the question of how impairments of mental 

states might be reduced or at least modified by the activity of antipsychotic treatment. In fact, 

ToM deficits represent a strong predictor of the chances of being a schizophrenic person [50] 

and, mostly, of the poor social competence in schizophrenics [12]. By demonstrating that 

antipsychotics might help in recovering from social cognitive deficits, it would be easier to 
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utilize pharmacological treatment in addition to non-pharmacological rehabilitative 

interventions for schizophrenia persons. An overview of the biological structures and the 

neurochemical pathways most involved in the formation of mental state attribution 

impairments might help in understanding to what extent a pharmacological treatment of ToM 

deficit would be effective. 

 

 

Neurotransmitters and Theory of Mind Dysfunctions 
 

The introduction of the SGAs coincided with a modification of the ―classical‖ theory of 

hyperactivity of dopaminergic system, according to which an excess of dopamine 

transmission in the forebrain would be responsible for the onset of psychotic symptoms [80], 

with the ―evidence‖ of the clinical effectiveness of FGAs, for their activity in blocking 

postsynaptic dopamine receptors [81-82]. The newly ―atypical‖ antipsychotics, in fact, had 

two main activities that distinguished their action from the former ―typical‖ drugs: (i) a lower 

degree of occupancy of striatal D2 dopamine receptors, from 30% to 60%, compared to 70-

80% of the traditional drugs [83]; (ii) a differentiated multisite activity, mainly on dopamine 

and serotonin receptors and transmission systems, but also on adrenergic and histaminergic 

receptors. An hyperactivity in the mesolimbic system, i.e. the dopaminergic neurons 

projecting from midbrain A10 Ventro-Tegmental Area, VTA to the Nucleus accumbens, and 

an hypoactivity of the mesocortical system, i.e. the dopaminergic neurons projecting from the 

VTA to the Prefrontal cortex, has been documented in persons with schizophrenia. Excess in 

dopamine mesolimbic activity would be caused by a dysfunctional feedback inhibitory loop 

of the cortical over subcortical areas [84]. This dysregulation in dopamine transmission would 

produce a hypodopaminergic state in the prefrontal cortex of schizophrenic patients, with the 

decreased mesocortical dopaminergic activity inducing the negative symptoms and poor 

performance in frontally-mediated cognitive tasks. Moreover, in the prefrontal cortex, where 

levels of dopamine are reduced, SGAs, with their low affinity for D2 receptors, may realize 

the occupation of a significantly higher proportion of these receptors compared to the 

striatum. On the other hand, FGAs evidence a high affinity for D2 receptor, with high D2 

receptor occupancy both in the striatum and in the cortex [83].  

Probably all the serotonin receptors are also involved in cognitive functions like 

executive functioning and memory. Serotonin modulates dopaminergic transmission, with 

blockade of 5-HT2 receptors inducing an increase of extracellular dopamine levels [85]. As 

early studies on SGAs, with dual dopamine-serotonin activity, evidenced better cognitive 

outcomes compared to FGAs, blocking dopamine receptors only, it was proposed that the 

dopaminergic-serotoninergic system, DS, was the neurochemical basis of the ability to 

mentalize [86]. 

Over the years, such a view has been partially modified by evidence from neurobiological 

and functional neuroimaging research. First of all, it has been acknowledged that mental state 

attribution abilities originate from the integrated activity of several functionally 

interconnected brain regions. According to Abu-Akel‘s [87] theories, self and other‘s mental 

states are detected in two posterior brain regions, the Inferior Parietal Lobe, IPL, and the 

Superior Temporal Sulcus, STS. Information from these posterior regions is then fed forward 

to the limbic-paralimbic structures, including the Amygdala, the Orbitofrontal Cortex, OFC, 

the Ventral Medial Prefrontal Cortex, VMPFC, in which the integration of the detected 
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mental states with emotions and motivationally salient instance take place. Finally, 

information about mental states is relayed to the Prefrontal Cortex, PFC where mental state 

attribution is processed for application and action. In the prefrontal cortex, two areas had 

acquired the most relevant importance in the execution of Theory of Mind performance: the 

Dorsal and Lateral Prefrontal Cortex, DLPFC and the Inferolateral Frontal Cortex, ILFC. 

The positron emission tomography, PET study of Spence et al. [88] evidenced how in 

normal subjects there is a replicable cerebral pattern of activation when performing voluntary 

motor acts, while persons with schizophrenia experiencing passivity phenomena show 

abnormal IPL hyperactivation in executing the same acts. 

From a methodological point of view, functional Magnetic Resonance Imaging, fMRI of 

the frontal lobe while performing an experimentally controlled task is the only measurement 

clearly distinguishing between persons with schizophrenia and healthy controls, with 

schizophrenia patients failing to activate their frontal cortex when required [52]. Two seminal 

fMRI neuroimaging studies have shown that at least two areas of PFC are necessary for the 

representation of mental states. 

Fletcher et al.‘s [89] fMRI study evidenced that there is increased cortical activity in left 

dorsal MPFC (Brodmann‘s areas 8 and 9) in healthy adults presented with a narrative 

containing a ToM task as compared to a narrative without such a task. Russell et al.‘s fMRI 

study [90] on schizophrenics has evidenced how, during the execution of a ToM task, the 

patients, compared to normal controls, had significantly less activation of the ILFC. The last 

study becomes even more relevant when considering that ILFC contains a group of cells, the 

Mirror Neurons, MNs, that are believed to be implicated in mental attribution processes. The 

MNs were first detected in monkeys in the ventral premotor area F5 [91] and are probably 

also localized in Broca‘s area of the frontal operculum in humans. Broca‘s area is part of 

ILFC and controls the oro-laryngeal, oro-facial and brachio-manual movements that are acted 

in speech production. The properties of MNs are unique, for they discharge congruent firing 

patterns both when the subject executes specific goal-directed motor activities with their face, 

arms and hands and when the subject is passively witnessing the same goal-directed actions 

performed by another [87], [92-93]. The ILFC is probably the PFC area most involved in 

mental state attribution [87]. 

Secondly, the dopaminergic pathways and transmission acquired further importance in 

determining how emotional, social cognitive and mental state attribution functions are 

influenced by the neurochemical status in persons with schizophrenia [8]. Most of the 

research conducted on dopamine function in paralimbic and limbic structures evidenced how 

this neurotransmitter mediates adaptive and goal-directed behaviours [94]. Dysregulation of 

VMPFC dopamine function may contribute to maladaptive states, where behaviour 

dissociates from its consequences. VMPFC is, in fact, necessary for the generation of 

autonomic responses guiding effective decision making [95]. The different subtypes of 

dopamine receptors showed different properties in these patterns of functional connectivity. 

Dopamine levels increase after completing Working Memory tasks in PFC (VLFC, Left 

Inferior Frontal Gyrus) and in Left Inferior Frontal Cortex, probably due to a specific effect 

on D1 receptors [96]. D1 receptors, that are more highly expressed in the cortex than in the 

striatum, were believed to be a sensible target of novel antipsychotics, for their greater impact 

on cognitive and negative symptoms [83]. D1 and D2 receptors have different properties, with 

the first facilitating conditioned-unconditioned associations, while the others favouring 

adaptive responses to cope with aversive environmental stimuli [97]. The blocking of another 
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subtype of dopamine receptors, D4, within the medial PFC prevents the acquisition of fear-

related behaviours and emotional associative learning [94]. In clozapine-administered 

schizophrenics, dopamine D4 receptors had a somewhat facilitating effect on Procedural 

Learning, the construct that is the cognitive base of problem-solving and social adaptation, 

that are in turn related to Theory of Mind [57], [63-64]. The crucial role of dopamine D4 

receptors in modulating the encoding of emotional memory in schizophrenia and other 

psychotic illnesses has been extensively evidenced [98]. As nearly all dopamine receptors are 

localized in high concentrations in limbic-paralimbic areas, basal ganglia and the frontal 

cortex, dopamine activity and transmission acquires a highly relevant function in modulating 

motivationally-salient stimuli [94]. Dopamine transmission fluctuates, however, in persons 

with schizophrenia, with high increases in psychotic states [8], [99]. It has been proposed that 

dopamine cognitive action in the production of psychotic symptoms takes place by interfering 

with the ability to attribute the right ―salience to external objects and internal representation‖ 

[100]. According to another theory dopamine would stabilize the neural representations by 

modifying the signal-to-noise ratio in the cortical microcircuits [101]. Other studies [102-103] 

focused on the balance between D1 and D2 receptors, that would modify or stabilize stored 

representations in the prefrontal cortical maps, with short-term D1 receptors stimulation 

reversing cognitive impairment induced by chronic FGA stimulation. The evidence of a 

higher proportion of dopamine afferences on the Anterior Cingulate Cortex, Acc, postulated 

another research hypothesis, according to that dopamine transmission might normalize the 

updating of the short-term contextual representations to match the input of externally or 

internally generated information, with different levels of this neurotransmitter being 

associated to abnormal social cognition patterns [8], [104]. To support this, administration of 

dopamine receptor agonists displayed that D2 and D4 receptors quenches amygdalar-induced 

inhibition, while D1 receptors attenuate amygdalar-elicited firing of mPFC neurons. This 

combined action modifies the balance of excitatory and inhibitory transmission in this 

pathway, producing a net increase in the excitatory influence exerted by the amygdala over 

populations of mPFC neurons [105]. Genetic findings have, however, associated the increase 

in dopamine transmission with Catechol-O-methyl transferase (COMT) Val(158/108)Met 

lower activity allele in caucasian schizophrenic adults with 22q11 deletion syndrome 

(22q11DS), a highly prevalent syndrome in schizophrenia [106], suggesting a possible 

explanation for the origin of the imbalances in dopamine transmission. 

Thirdly, results from new evidence postulate that impairments in social cognition might 

be a consequence of the dysregulation in the activity of other several functionally 

interconnected neurotransmitters. 

The nonapeptide hormone oxytocin, well-known for its pro-lactation and uterine-

contracting properties, in the last decade has also been associated to social cognition. 

Although primarily synthesized in magnocellular neurons of Paraventricular, PVN and 

Supraoptic, SON nuclei of hypothalamus, in humans oxytocin is as well generated in small 

amounts in lateral amygdala and it is widely distributed in many brain areas [107]. An already 

well-documented cognitive activity of oxytocin is reinstatement of Pre-Pulse Inhibition, PPI 

that is disrupted by dizocilpine, a non-competitive NMDA antagonist and amphetamine, that 

is an indirect dopamine agonist [107-108]. Prepulse inhibition, PPI of the startle reflex is a 

variety of sensorimotor gating presented by different species in which the reflexive reaction 

to a abrupt, powerful sensory stimulus is reduced by another, weaker sensory stimulus that 

precedes the first one. This gating process is an attentional mechanism aimed at filtering 



Alessandro De Risio 254 

potentially distracting stimuli, in order to concentrate attention on relevant information [107]. 

Deficits in sensorimotor gating are a key feature of schizophrenia and have been considered 

an endophenotype of this disease [109-110]. Abnormal filtering of sensory inputs and 

information from multiple sources might contribute to obstacle everyday life functioning in 

persons with schizophrenia. Some SGAs, like clozapine, a dopamine and partial serotonin 

agonist, significantly increase oxytocin plasma levels, that are reported low in persons with 

schizophrenia indicating that this substance may act as a natural antipsychotic [107], [111]. In 

fact, higher oxytocin levels were correlated with improved pro-social behaviours, while 

oxytocin hematic levels were inversely related to symptom severity in women with 

schizophrenia [112], [113]. In humans, oxytocin has reduced the activation of amygdala in a 

fMRI face recognition task [114-115] and, more generally, facilitates the recognition of happy 

or angry faces [116]. More specifically, intranasal oxytocin boosts the gazing at the eye 

region of human faces [117] as well as the chance of evoking a happy face [118]. Most 

interestingly, intranasal oxytocin, had enhanced the capacity to infer the mental state of others 

from social cues in the eye region [119]. It has been proposed that oxytocin might amplify 

sensations of trust and empathy by increasing eye gaze and the subsequent comprehension of 

social hints, thus supporting the detection and the understanding of others‘ feelings, in other 

words the feelings of empathy toward others [107]. Theory of Mind has been related to 

empathy, that has been viewed as the capacity to understand and experience others‘ feelings 

in relation to oneself [120-121], with psychotic subjects showing a dissociation between 

―hot‖, affective ToM abilities, closely related to empathic abilities and ―cold‖, cognitive ToM 

capacities, more associated to false belief understanding [122].  

In any case, if ToM and empathy have close similarities, oxytocin might affect this 

construct. In this view, plasma levels of oxytocin in schizophrenic persons have been 

recognized as predictors of the capacity to recognize facial emotions, further associating this 

hormone to the social aspects of schizophrenia [111]. The functional properties of oxytocin 

involve an increase in the activity of dopamine release in the Ventro-Tegmental Area, VTA, 

that in turn would abnormally modulate the mesocorticolimbic dopaminergic transmission, 

with impaired emotional salience processing inducing the deficit in social cognition [123-

124]. 

The other nonapaptide arginine vasopressin, AVP synthesized in the suprachiasmatic 

nuclei and then transported in the hypothalamus, has also been involved in social cognition 

mechanisms. Although vasopressin receptors, V1 and V2 are mainly distributed in the kidney 

(V1), the vascular tree, the adrenal glands, the uterus and other tissues (V2), AVP releasing 

neurons of the hypothalamus also project in central nervous system, with effects on memory 

and aggression. In monogamous rodents, AVP has exerted effects on affiliation, with the 

creation of stronger, enduring selective preference for their mate, while the same does not 

happen for polygamous rodents, with V1a receptor antagonists not suppressing mating and 

affiliative behaviour suggesting that there are different neurochemical pathways for AVP 

activity in different species. In pair-bonding rodents, in fact, AVP neurons are located in 

ventral pallidum, most involved with reward, while in non pair-bonding species those neurons 

are highly represented in lateral septum and amygdala. Some evidences have related pair-

bonding maintenance to dopamine D1 receptors [125]. However, as there is little information 

about V1 receptor expression in humans and non-human primates, interactions between AVP 

and dopamine are yet to be demonstrated [126]. 
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If striatal dopamine transmission may be influenced by the two small nonapeptides, 

further evidence highlight the function of serotonin in regulating dopamine transmission in 

the cortex. Dopaminergic-serotoninergic interactions at cortical level acquired a critical 

importance in originating the main mentalizing abilities [86]. In this context, the analysis of a 

specific effect of a functional polymorphism of the serotonin 1A receptor, 5-HT1A-R, 

regulating both serotonin and dopamine transmission in stabilized persons with schizophrenia 

performing neuropsychological and, most importantly, ToM tasks, has evidenced a significant 

5-HT1A-R genotype effect on ToM performances, with the CC genotype achieving 

significantly better results [127]. This evidence highlights the consequence of 5-HT1A-R 

polymorphism on ToM functioning in persons with schizophrenia. It is most likely that the 

interactions between dopaminergic and serotoninergic systems in Theory of Mind are 

multifaceted and more intricate that how it was believed. The reported evidence on 

neurobiological determinants of the social cognitive abilities allow to propose a model in 

which the capacity to attribute mental states might stem from a complex effect of mesolimbic 

dopamine transmission on the frontal cortex. To account for the dysregulation of the 

dopaminergic transmission not only there would be a failure in the modulatory, inhibiting 

control of serotonin system [86], but also a deeper striatal activity of other ―atypical‖ 

neurotransmitters, such as oxytocin and AVP. The result would be an aberrant modulation of 

the different levels of dopamine responsible for the impairments in the social domain in at 

least three regions of the brain, the amygdala, the inferior parietal lobule and the medial 

prefrontal cortex [8], [87]. Interestingly, violent schizophrenic persons imprisoned on account 

of severe offences perform better at Theory of Mind tasks, but worse on an empathic 

inferencing tasks than non violent psychotic patients, suggesting that empathy might inhibit 

violence and aggression [128]. As levels of oxytocin in schizophrenic patients are reported 

low [111] and AVP V1 receptor are overexpressed in the prefrontal cortex of male marmosets 

when they become fathers – a pro-social behaviour - [126], it is possible to speculate that the 

dysregulation of other neurotransmitters than dopamine would impair as well the expression 

of some social cognitive abilities and, in turn, enhance the manifestation of others. To sustain 

this, it is of note that the different subtypes of dopamine receptors have different, but related 

functions. The activity of D1 and D2 receptors in the amygdala has a role in the modulation of 

fear and anxiety, while the dopamine D4 towards D1 transmission from the basolateral 

amygdala, BLA to the medial prefrontal cortex, mPFC modulates within the mPFC the 

processing of emotional learning and memory, two constructs related to social cognition [97], 

[129]. The model describing the striato-cortical interactions of neurotransmitters accounting 

for the maintenance and the disruption of the mental state attribution abilities is showed in 

figure 1. 

From this data, there is at least some possibility that antipsychotic drugs might influence 

complex social cognition domains, as Theory of Mind is. A revision of the evidence will 

provide further highlights on this relation. 

 

 

The Pros and Cons of the Activity of Antipsychotics on Theory of Mind 
 

A striking feature of Theory of Mind is that, although there has been a definite 

demonstration that subjects with schizophrenia have a poorer performance on ToM tasks with 
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respect to healthy individuals, the measurement of this social cognitive domain is difficult to 

perform, for the divergent psychometric properties of the rating instruments. 

 

 

Figure 1. The combined putative effect of serotonin-dopamine transmission and APs on the neural 

pathways subserving Theory of Mind. 

The impairment of social cognition subdomains, especially of Theory of Mind may originate from an 

imbalance of serotonin-dopamine system [8], [86], [100]. At cortical level, a failure in the modulatory, 

inhibiting control of serotonin system on dopamine transmission would induce the negative symptoms 

[86], while at striatal level, the excess of dopamine would be responsible for the onset of positive 

symptoms. An imbalance in the activity of the nonapeptides oxytocin and probably Arginin 

Vasopressine, AVP would play a part in the aberrant modulation of the levels of dopamine, responsible 

for the impairments in the social domain, in the amygdala, the inferior parietal lobule and the medial 

prefrontal cortex [8], [87], [100], [107-108]. According to their degree of receptorial occupancy [52], 

FGAs and, more appropriately, SGAs would contribute to revert the dopamine disequilibrium by 

enhancing Procedural Learning pro-social activities in the cortex through the stabilization of the 

transmission between D2 and D1 receptors and a direct activity on D4 receptors [57], [83], [98]. By 

acting on D2 and D4 receptors in the striatum, APs would enhance amygdalar inhibiting firing, thus 

modulating the excitatory influence induced by the amygdala on mPFC neurons [105]. 

Abbreviations: Acc: Anterior cingulated cortex; APs: antipsychotic drugs; AVP: Arginin Vasopressine; 

BLA: Basolateral Amygdala; DLPFC: Dorso-Lateral Prefrontal Cortex; FGAs: First Generation 

Antipsychotics; ILPFC: Infero-Lateral Prefrontal Cortex; MNs: Mirror Neurons; mPFC: medial 

Prefrontal Cortex; OFC: Orbitofrontal Cortex; Oxy: Oxytocin; PVN: Paraventricular Nucleus; SGAs: 

Second Generation Antipsychotics; SON: Supraopticus Nucleus; VMPFC: Ventral Medial Prefrontal 

Cortex; VTA: Vental Tegmental Area.  



 

Table 1. The different Theory of Mind tasks 

 

Type of task Characteristics of the tasks Psychological features Relation to psychopathology Relation to outcome 

False belief or 

deception 

 First order false belief: assesses 

the ability to understand that 

someone believes something 

different from the real state of the 

world; 

 Second order false belief: 

participants have to infer the false 

belief of a character about the 

beliefs of a second character 

Involves linguistic aspects and 

knowledge of context, hints and 

conversational rules for proper 

understanding, Mazza et al., 2001[47] 

Impaired first order and second 

order false belief in schizophrenic 

persons with positive symptoms, 

Frith and Corcoran, 1996[133]; 

Drury et al., 1998[134]; Doody et 

al., 1998[135]; impaired first and 

second order false belief in 

schizophrenics with negative 

symptoms, Mazza et al., 2001[47]; 

Corcoran and Frith, 1996[136]; 

Mazza et al., 2007[137]; first 

order false belief impaired in 

schizophrenics with disorganized 

symptoms, Zalla et al., 2006[138] 

Second order false belief tasks 

predict social functioning, Roncone 

et al., 2002[48]; 

First and second order false belief 

tasks predict social behaviour, 

Brüne, 2005b[50]; Brüne et al., 

2007[12] 

Machiavellian 

Intelligence 

 Assesses the ability to deceive and 

manipulate others and the degree 

of accordance with statements 

depicting a ―cynical‖ lifestyle 

Assesses awareness and social 

functioning in a social context 

characterized by ―interpersonal 

deception‖, Mazza et al., 2003a[70] 

Subjects with negative 

schizophrenic symptoms are more 

prone to disagree with sentences 

expressing the need for deception 

and manipulation in the Mach IV 

Scale; the reverse is true for 

persons with positive symptoms, 

Mazza et al., 2003a[70] 

No associations with other social 

cognitive measures, Mazza et al., 

2007[137] 

Intention-

inferencing 

 Evaluates the ability to infer a 

character‘s intention from 

information included in a short 

story 

Requires the interpretation of social 

inferences behind indirect speech (eg.: 

a child says to his mother: ―please, 

close the window‖, meaning ―I feel 

cold‖, Mazza et al., 2001[47]) 

Intention-inferencing tasks are 

impaired in negative 

schizophrenics, Langdon et al., 

1997 [139] and in disorganized 

schizophrenics, Sarfati and Hardy-

Baylè, 1999[140]; Sarfati et al., 

2000[141];  

Predicts social behavior (pooled 

with false belief tasks, Brüne, 

2005b[50]; Brüne et al., 2007[12] 

Understanding of 

indirect speech 

 Measures the ability to understand 

indirect speech from irony, banter, 

hints and metaphors§ 

Another person‘s mental states 

understanding is required for the 

comprehension of indirect speech; 

comprehension of irony is not related 

to the understanding of metaphors, 

Sprong et al., 2007[72] 

Indirect speech tasks are impaired 

in negative schizophrenics or in 

subjects with passivity 

phenomena, Corcoran et al., 1995 

[142]  

No relation with outcome measures 



 

Table 1. (Continued) 

 
Type of task Characteristics of the tasks Psychological features Relation to psychopathology Relation to outcome 

Geometrical shapes  Assesses the attribution of mental 

states to animated geometrical 

shapes interacting in a ―socially 

complex way‖ 

Requires a high level of abstraction, 

Sprong et al., 2007[72] 

Related to positive symptoms of 

schizophrenia, Blakemore et al., 

2003 [143]; Russel et al., 

2006[144] 

No relation with outcome measures 

“Eyes” task  Mental states are detected by 

looking at pictures of eyes 

More related to emotion recognition 

and empathy, Sprong et al., 2007[72] 

Related to the negative symptoms 

of schizophrenia, Kelemen et al., 

2005[145]; Bora et al., 2006[146] 

Predictor of social functioning, Bora 

et al., 2006[146] 

Faux pas  Ascertains a mental representation 

that the persons saying something 

were unaware of they should not 

say it, and another that the person 

hearing would feel insulted or hurt 

Bridges the gap between the cognitive 

and the ―affective‖ parts of Theory of 

Mind, Decety and Jackson, 2004[121]  

Related to positive paranoid 

symptoms of schizophrenia, Abu-

Akel and Abushua‘leh, 2004[128] 

Adequate empathic capacities, with 

a good understanding of faux pas 

predict a reduction in hostility and 

violence in positive schizophrenics, 

Abu-Akel and Abushua‘leh, 

2004[128] 

§ an understanding of other‘s mental states is required for the comprehension of indirect speech, Sprong et al., 2007[72]. 

 

 

Table 2. The current studies on Theory of Mind and antipsychotics 

 

Studies Psychopathological 

features of participants 

No. of participants Type(s) of 

antipsychotics/medication 

utilized 

ToM Task utilized Main results on ToM and/or 

outcome 

Sarfati et al., 

1999[140] 

Persons with 

Schizophrenia and Major 

Depression 

26 participants with 

Schizophrenia; 13 with Major 

Depression; 13 normal 
controls 

Antipsychotic medication Intention-inferencing tasks No effects of antipsychotics on 

mental state attribution tasks 

Mazza et al., 

2005[147] 

Persons with 

Schizophrenia 

14 participants Risperidone (8 subjects); 

risperidone + donepezil (7 

subjects) 

First- and Second Order 

False Belief tasks 

Improvements in attention, 

executive functions and in First 

Order False Belief Task 
understanding in the group treated 

with Risperidone + donepezil 

Savina and 
Beninger, 

2007[148] 

Persons with 
Schizophrenia and 

Schizoaffective Disorder 

84 participants; 24 healthy 
controls 

SGAs:  
- clozapine (18 subjects); 

- olanzapine (20 subjects); 

- risperidone (23 subjects); 

First- and Second Order 
False Belief tasks; faux 

pas test 

Olanzapine group scoring best in 
first and second order false belief 

tasks and faux pas; risperidone had 

a performance between FGAs and 



 

FGAs: olanzapine in first order tasks;  

Studies Psychopathological 

features of participants 

No. of participants Type(s) of 

antipsychotics/medication 

utilized 

ToM Task utilized Main results on ToM and/or 

outcome 

   - perphenazine (2 subjects); 

- fluphenazine (8 subjects); 
- flupenthixol (6 subjects); 

- zuclopenthixol (4 subjects); 

- stelazine (1 subject); 
- haloperidol (2 subjects) 

Concomitant use of mood 

stabilizers; no use of 
anticholinergics 

 FGAs had the worst performance 

on both tasks; risperidone had the 
worst score on faux pas task 

Shamay-

Tsoory et al., 

2007[122] 

Persons with 

Schizophrenia 

22 participants; 55 healthy 

controls 

SGAs: 

- olanzapine (8 subjects); 

- clozapine (5 subjects); 
- risperidone (3 subjects); 

- quetiapine (1 subject); 

FGAs: 
- fluphenazine (2 subjects); 

- zuclopenthixol (1 subject); 

- perphenazine (1 subject); 
- penfluridolum (1 subject) 

Computerized task with 

combined verbal and ―eye 

task‖ elements assessing 
―cognitive‖, ―affective‖ 

and ―physical‖ ToM 

conditions 

Schizophrenia patients more 

impaired in ―affective‖ ToM than 

controls; participants on SGAs 
perform better in ―affective‖ ToM 

tasks 

Mizrahi et al., 

2007[149] 

Persons with 

Schizophrenia, 
Schizoaffective Disorder 

and Schizophreniform 

Disorder 

71 participants (cross-

sectional component); 17 
drug-free participants (due to 

receive APs for at least 6 

weeks in the longitudinal 
component of the study) 

SGAs (risperidone, olanzapine, 

clozapine, 88.6%); FGAs 
(loxapine, 11.4%) 

Hinting task Improvement of ToM performance 

during the 6 weeks of the 
longitudinal component, 

particularly in the first 2 weeks 

Brüne et al., 

2007[12]  

Persons with 

Schizophrenia 

38 participants SGAs (risperidone, quetiapine, 

amisulpride, aripiprazole, 
clozapine) 

Computerized task pooling 

false belief, intention-
inferencing and picture-

sequencing tasks 

No interference between 

medication and performance on 
ToM tasks 

Corcoran et al., 

2008[150] 

Persons with 

Schizophrenia, 
Schizoaffective Disorder 

and Major Depression 

68 participants with 

Schizophrenia; 27 with Major 
Depression; 33 healthy 

controls 

FGAs and SGAs False belief ToM stories 

and false belief ToM 
picture-sequencing tasks  

No interference between 

medication and performance on 
ToM tasks 

Mazza et al., 
2008[46] 

Persons with 
Schizophrenia 

38 participants with 
Schizophrenia, 34 First-

Degree relatives; 44 healthy 

controls  

Antipsychotic medication False belief ToM stories 
and pragmatic 

conversation tasks 

No interference between 
medication and performance on 

ToM and pragmatic conversation 

tasks 
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This has raised the question as to whether ToM is a unitary concept or not [72]. In fact, 

attempts to standardize social cognition measures in the wide cognitive test set realized in the 

MATRICS Consensus Cognitive Battery, MCCB [130], although promising, have proved 

only partially effective, due to the fact that the Mayer-Salovey-Caruso Emotionally 

Intelligence Test, MSCEIT [223], included in the MCCB, only addresses emotion perception 

without considering social cognition constructs related to mentalizing abilities, such as social 

judgment [131-132]. To effectively rate mental state attribution abilities there are at least 

seven different kinds of measuring tasks, each of them with unique properties [72], [128]. The 

different Theory of Mind tasks are shown in Table 1. 

Interestingly, the tasks that are more prone to assess the capacity to perceive, understand 

and represent the emotional features of other people‘s mental states are the ones that best 

predict social functioning and an appropriate behaviour in schizophrenic persons. If the false 

belief tasks, directly related to linguistic abilities, have been related to everyday life 

functioning and social behaviour capacities since the first investigation on social cognition 

and outcome [48], the ―eyes‖ tasks of Theory of Mind have been added to the predictors of an 

overall good functioning in more recent times [146]. Clinical evidence on the faux pas task 

outlined a dissociation between social cognition abilities allowing to deceive, manipulate or 

hurt the others and the capacities that are necessary for the comprehension of the other 

people‘s feelings, being therefore not associated to improper, unethical or violent conduct 

[128]. Such evidence raises the question as to whether the impact of antipsychotic drug on 

mentalizing abilities may have remediating properties or only a ―moderating‖ function, along 

with So et al.‘s [51] position about the action of drug treatment on the reasoning biases. 

Reasoning biases may be conceptualized as subdomains of Attributional Style, AS, a 

construct that, in turn, pertains to the boundaries of social cognition [3]. Considering the 

evidence supporting reasoning biases as a trait marker of psychosis, just as Theory of Mind is 

now considered [3], [21], [46], [51], [72], it is conceivable that APs might influence ToM 

function, just as it happens with reasoning biases. To explore this, an overview of the studies 

describing the activity of antipsychotics on ToM will be helpful. The studies in which an 

association between antipsychotic treatment and Theory of Mind indices are reported in 

Table 2. 

Four of the eight studies with data on mentalizing abilities and antipsychotic drugs [12], 

[46], [140], [150] reported no association between Theory of Mind and the effect of 

pharmacological treatment. To sustain this evidence, one of the best conducted study on the 

issue [12] proposed that dysfunctional emotionally-based social cognition abilities are 

impervious to medical treatments, or that at least only simple metacognitive functions would 

benefit from APs. The other four studies, on the other hand, evidenced a differentiated pattern 

of activity of antipsychotic treatment on mental state attribution abilities. In the study of 

Mazza et al. [147], the association between risperidone and donepezil, an anticholinergic 

drug, improved the understanding of a first order false belief task. The following study of 

Savina and Beninger [148] displayed a multifaceted pattern of activity of antipsychotics on 

ToM, in which a SGA, olanzapine, determined good performances on first and second order 

false belief tasks and, interestingly, in the empathically-oriented faux pas task, while subject 

treated with FGAs gained the worst performance on the whole ToM and faux pas tasks. 

Another SGA, risperidone, obtained, however, an intermediate score on first order false belief 

tasks, but a poor performance on faux pas. In the interesting study of Shamay-Tsoory et al. 

[122], outlining for the first time a dissociation between ―cognitive‖ and ―affective‖ Theory 
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of Mind, SGAs appeared more related to a better performance in the ―affective‖ ToM tasks. 

Finally, in the methodologically well-conducted Mizrahi et al.‘s study [149], Theory of Mind 

performance quickly improved on drug-naïve subjects, at least for the first order false belief 

tasks, during the first two weeks of administration of antipsychotic treatment, and then 

become stabilized over a definite amount of time, six weeks. The fact that the overall majority 

of Mizrahi et al.‘s [149] participants were on SGAs may underlie how the new antipsychotics 

might act on Theory of Mind impairment better than the older FGAs. However, both typical 

and atypical antipsychotics have few or none effect on behavioural changes in the long term 

[12], [140]. After the results of the landmark studies of Geddes et al. [25] and Lieberman et 

al. [26] displaying how atypicals were no better than typicals in clinical and 

neuropsychological activity, one might wonder whether it is possible to figure out a 

differentiated activity on Theory of Mind for FGAs and SGAs. To do so, a short revision of 

the evidence linking FGAs and SGAs on social cognition and ToM is needed. 

 

 

Fgas, Sgas, Social Cognition and Theory of Mind: Are There Class-Related 

Differences? 
 

Only a few studies so far have specifically addressed the question on how typical or 

atypical antipsychotics might assume a different function on social cognitive measures. Most 

of the research focused on different constructs from Theory of Mind, such as Emotion 

Perception, EP. The studies of Kee et al. [37] and Williams et al. [151] evidenced the 

superiority of SGAs in remediating EP dysfunctions. Another seminal study [11] displayed 

that, although the negative symptoms, closely related to EP impairment, responded well to 

SGAs, a similar, direct response on EP disruption did not occur. A peculiar result was 

evidenced in the study of Mo et al. [152], in which a partial correlation between scores at 

second order false belief tasks and the understanding of metaphors was evidenced in negative 

and disorganized schizophrenics after controlling for years of education, IQ and, most of all, 

medication daily dosage. Unfortunately, it was not reported in this study whether the 

participants were on typical or atypical antipsychotics. As already described, antipsychotics 

displayed differentiated effects on Procedural Learning tasks, closely related to Theory of 

Mind, with olanzapine and risperidone achieving better results than haloperidol, probably due 

to the different degree of occupancy of dopamine D2 receptors irrespective of the 

classification in typicals and atypicals. It is therefore conceivable that the capacity of 

performing a PL task varied inversely with D2 receptor saturation [52]. Considering the 

reduced pattern of D2 receptor occupancy that SGAs display in comparison to the higher 

affinity FGAs [83], this could represent an explanation of the alleged superiority of SGAs 

compared to FGAs in the remediation of social cognitive dysfunctions [51], [148].  

 

 

ANTIPSYCHOTIC DRUGS, THEORY OF MIND AND EMPATHY 
 

To better understand why it is important to associate APs to social cognition, we have to 

remind that, in clinical terms, the pharmacological treatment is a landmark feature of 

rehabilitation of persons with schizophrenia, while adjunctive psychosocial treatment may 
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help in maintaining the motivation to stay on medication [153]. The discovery of a relation 

between mental state attribution abilities, helping in maintaining the relation with others, and 

APs, effective in reducing the symptom of the disease, would effectively facilitate users of 

psychiatric services in reaching an acceptable level of social adaptation and of quality of life. 

In the following paragraphs, some experimental evidence relating APs, ToM and outcome 

will be presented to show how pharmacological treatment may have a role in the definition of 

functional outcome of persons with schizophrenia 

 

 

Background: The Evolutionary and Clinical Features of Theory of Mind 
 

From an evolutionary perspective, Theory of Mind represents an interesting subdomain 

of social cognition for its adaptive characteristics and properties. In fact, the capacity to 

deceive and manipulate other people allows to increase the amount of food sources and the 

number of sexual partners [68]; in persons with schizophrenia such adaptive capacity is 

lacking, as well as ToM abilities [69-70]. 

Other studies have related ToM to empathy, that is the capacity to understand and 

experience others‘ feelings in relation to oneself [120-121]. In this context, the faux pas 

situation, in which a person must recognize s/he has said or done something embarrassing 

someone else [128], provide a specific link between ToM and the capacity to empathize about 

other people‘s feelings. In addition, psychotic subjects evidenced a dissociation between 

―affective‖ ToM abilities, closely related to empathic abilities and ―cognitive‖ ToM 

capacities, more associated to false belief understanding [122]. In any case, integration 

between emotional features and mentalizing capacities in schizophrenia is impaired [154].  

From a clinical point of view, poor ToM abilities improve in rehabilitation programs 

involving cognitive remediation and problem-solving approaches [155-158]. Problem-solving 

is a self-directed cognitive process aimed at identifying and performing effective solutions to 

everyday problems [159] and has been considered as a social cognition mediator, i.e. a 

mediating construct between basic cognition and social functioning [22-23], [160]. As 

impairments in problem-solving abilities may be viewed as a consequence of the disruption of 

mental state attribution processes [64], the actions aimed at remediating ToM dysfunctions 

involve the execution of problem-solving related tasks, that are in turn based on Procedural 

Learning, PL [52]. The remediation of problem-solving deficits involves patients‘ perception 

of their needs and of the help received by mental health services and institutions [157], [161]. 

In the previous paragraphs it was extensively reviewed how it is difficult to find out an 

association between ToM and antipsychotic treatment. A striking feature in the studies on the 

issue is that antipsychotics might improve – at least in short time – some basics aspects of 

ToM, such as first order false belief tasks [149], but in no way they can predict social 

adaptation [12]. 

Furthermore, although impaired emotion recognition is quite common in schizophrenic 

persons [162], its association with a weakened ToM has been questioned, and the two 

domains are considered independent of each other [50]. As emotion recognition and 

perception are a landmark feature of social adaptation [3], it should be relevant to weight the 

impact of this construct in the building of a model aimed at predicting which pro-social 

behaviours are useful for persons with schizophrenia. 
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For this reason, this chapter‘s research sought to determine to what extent the association 

of ToM impairments to antipsychotic medication, intelligence level, empathy, problem-

solving skills, emotion recognition and other executive functions is effective in predicting the 

impairment of social behaviour and functional outcome in schizophrenic persons.  

The first working hypothesis was that impairment of mental state attribution had enough 

strength to predict the disruption of social capacities in schizophrenic patients, regardless of 

the effects of medication and the confounding action of intelligence level and duration of 

illness [48-50]. It is of note that the effects of antipsychotic treatment were considered a 

confounder at this stage, for the scarcity of evidence related to a definite activity on mental 

state attribution abilities.  

A further hypothesis was that poor mental state attribution could undermine problem 

solving attitudes, hampering patients‘ social skills. This assumption was supported for the 

alleged similarities between problem solving and Procedural Learning tasks [52]. It was also 

hypothesized, along with Brüne‘s position [50] that mental state attribution impairment and 

dysfunctional emotion perception were unrelated, due to the existence of dissimilar neural 

pathways differently impaired that underlies the dysfunction in the two constructs. Finally, it 

was tested how an impaired ToM might reduce patients‘ perception of their needs and of help 

received from formal or informal networks of care. 

 

 

Methods 
 

Participants 

Twenty-one persons (14 males, 7 females) with a diagnosis of schizophrenia, according 

to DSM-IV-TR [163], who were receiving day-treatment at the local Community Mental 

Health Centre, were included in the study. All the participants furnished written informed 

consent, according to the latest version of the Declaration of Helsinki and to the local ethical 

committee guidelines. Nineteen participants were treated with second-generation 

antipsychotics (quetiapine, aripiprazole, risperidone and olanzapine) and two persons with 

first-generation antipsychotics (perphenazine and haloperidol).  

Mean chlorpromazine, CPZ equivalents were 457.14±373.86 mg per day, calculated 

according to American Psychiatric Association guidelines [164] and to the rules provided by 

Woods [165]. Patients with a history of alcohol and substance abuse, mental retardation, head 

trauma and other neurological illnesses were excluded from the study.  

Participants mean age at onset was 23.52 years (range 11-38 years, sd ± 5.58) and mean 

duration of the illness was 16.29 years (range 1-29, sd ± 9.01). The mean age at the time of 

the assessment was 39.81 (range 25-59, sd ± 8.43).  

The participants have been confronted to an equal number of healthy controls with no 

history of psychiatric illness and no first-degree relatives with schizophrenia (9 males; 12 

females, mean age 36.71 years; range 20-60, sd ±10.85), who were mainly students of 

psychology, their relatives and hospital staff. No difference between participants and controls 

were observed between age (t=-1.033; p= 0.308), and sex (χ
2
=1.538; p=0.215). 

Socio-demographic and psychopathological characteristics of the sample, including 

scores at the outcome measures, are better described in Table 3. 
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Neurocognitive Tasks 

To assess mean intelligence level, IQ we used a combination of Wilson‘s [166] Rapid 

Approximate Intelligence Test, consisting in a multiplication task, and Kent‘s Intelligence 

Test [167], involving higher verbal and thought problem-solving capacities. Scoring rules are 

those reported by Othmer and Othmer [168]. Executive functioning were assessed by 

Wisconsin Card Sorting Test, WCST [169], administered with standard instructions as 

described by Spreen and Strauss [170], whereas scoring followed Heaton‘s rules [171], while 

planning skills were assessed with Tower of London test [172]. Scoring and administration of 

Tower of London were those described by Krikorian et al. [173]. Verbal memory estimation 

took place with the Verbal Memory test [174]. 

 

Table 3. Demographic characteristics for participants to the study and healthy controls, 

including comparison of intelligence and education level (IQ>95 in italics) 

 

 Participants Controls P 

n. 21 (11) 21  

Sex ratio (M:F) 14:7 (9:2) 9:12  

Years of education 10.67±3.02 

(10.45±3.05) 

13.14±3.53 

 

0.019 

(0.040) 

IQ (Kent + Wilson score) 94.57±19.34 

(110±11.62) 

122.14±2.54 

 

<0.0001 

(<0.0001) 

GAF score 49.00±16.86 

(57.55±13.03)  

 

(0.575, n.s.) 

BPRS total score 44.48±11.51 

(42.55±18.08)  

 

(0.142, n.s.) 

BPRS Disorganization score 5.90±2.41 

(5.18±1.17)  

 

(0.020) 

BPRS Elevated Affect score 5.10±1.26 

(5.55±1.44)  

 

(0.045) 

BPRS Negative Affect score 13.38±4.58 

(12.09±3.51)  

 

(0.302, n.s.) 

BPRS Negative Symptoms score 6.43±3.96 

(5.64±3.04)  

 

(0.960, n.s.) 

BPRS Positive Symptoms score 10.29±5.51 

(10.09±4.70)  

 

(0.345, n.s.) 

HoNOS Roma, total score 18.48±9.26 

(17.36±8.18)  

 

(0.291, n.s.) 

Camberwell 1, unmet needs score 9.33±5.30 

(7.82±3.66)  

 

(0.255, n.s.) 

Camberwell 2, informal help score 6.81±3.84 

(5.18±3.71)  (0.042) 

Camberwell 3, institutional help score 10.86±6.57 

(6.00±3.49)  (0.002) 

 

Mental State Attribution and Social Cognition Tasks 

Mental state attribution was estimated with a combination of four verbal ToM stories and 

a picture sequencing task. The ToM stories task examined the ability to understand first- and 

second-order false belief. First-order ToM stories, requiring a subject to make an inference 

about the state of the world, were the Sally-Anna story [175] and the Cigarettes story [176]. 
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Second-order ToM stories, testing the ability to understand a false belief about a belief of 

another character, were the Ice-Cream Van story [177] and the Burglar story [178]. The 

stories were read to the subjects who were shown a series of cartoon drawings presenting the 

action sequences of the stories. Scoring was performed according to Mazza et al.‘s [47] rules, 

involving a first, ToM question, concerning the false belief of a character, and a second, 

control question, reflecting the subject‘s comprehension of the stories. A correct answer to 

both ToM and control question was rated 1, while a wrong or incomplete answer was rated 0. 

The picture sequencing task was inspired by Brüne‘s [12], [50] picture stories, and 

consisted of four cartoon-picture stories depicting, in the paper and pencil fashion, (i) one 

scenario describing a state of the world; (ii) one scenario showing cooperation of two 

characters; (iii) one scenario illustrating deliberate deception of one character by another, and 

(iv) one scenario showing two characters cooperating at the cost of a third one. Similarly to 

Brüne‘s [50] rules, each picture story consisted of four cards, presented in a jumbled order, 

and the participants were asked to order the cards in a logical sequence of events. Rating 

included two points given for the first and the last correctly sequenced card, and one point 

each for correct sequencing of the two middle cards (6 points maximum per picture story, 

with maximum sum 24 pts). Differently from Brüne‘s [50] rules, mental state questions about 

the picture sequencing task were not provided, and the sequencing was simply rated as 

accomplished by participants by summing the score to the points obtained by answering to 

verbal ToM stories. A total score of maximum 28 pts was therefore obtained, for first-, 

second-order ToM stories and picture sequencing task. 

Empathy and emotion recognition were then assessed to measure broader social-cognitive 

capacities of participants. The Faux Pas, FP test measures the ability to empathize. In the FP 

task, the participants were read a story to ascertain a mental representation that the persons 

saying something were unaware of they should not say it, and another that the person hearing 

would feel insulted or hurt, and then heard a series of six questions, the first three used to 

determine the ability to recognize a Faux Pas, the latter three to examine individual cognitive 

and empathic components of the task. The first three questions were rates as the ToM stories. 

FP questions 4 and 5, testing the mental understanding of the listener and the speaker, were 

rated 0 if both failed, 1 if one question was correctly answered, and 2 if they both were 

correct. For question 6, specifically testing the ability to empathize, the participants received a 

score of 0, fail, and 1, pass [128]. 

Emotion recognition was assessed through a face recognition test developed and 

rearranged from a similar child psychology task studying affect recognition in autistic 

children [179], involving recognition of the face emotions in four different groups of figures 

representing the emotions of happiness, fear, anger and sadness with increasing levels of 

complexity: (1) four schematic faces through right or curved lines corresponding to the 

essential traits of a face; (2) four hand-made pictures, ―emoticons‖ representing non-

schematic faces; (3) five pictures representing a cartoon character; (4) seven human faces, 

taken from Ekman and Friesen‘s [180] Pictures of Facial Affect. For each series of faces, an 

answer sheet with all the possible choices was continuously presented, to make the 

participants‘ choice unambiguous. Scoring was obtained by rating 1 for each face correctly 

recognised and 0 for wrong or ambiguous recognition, with a maximum of 20 pts. 
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Psychopathological, Behavioural and Functional Outcome Measures 

Psychopathology was assessed by Brief Psychiatric Rating Scale, BPRS version 4.0 [181-

182] translated into Italian by Morosini and Casacchia [183]. To ascertain the relation of 

symptom cluster with ToM performance in schizophrenia, BPRS scores were grouped in the 

five-factor model of Roncone et al. [184]: Disorganised, Negative Affect, Positive Symptoms, 

Elevated Affect, and Negative Symptoms. 

The participants‘ attitude to Problem-solving skills was assessed with the Problem 

Solving Inventory, PSI [185]. This is a 35-item instrument measuring how individuals react to 

personal problems of their daily lives, consisting of three sub-scales: PSI A, “Confidence in 

Problem-Solving”, PSI B, “Approach-Avoidance Style related to Problem-Solving 

Activities”, and PSI C, “Degree of Personal Control of Emotions and Behaviours while 

engaging in Problem-Solving Activities”. Low scores indicate a positive view of problem-

solving skills. 

Participants‘ perception of the needs of care was assessed with Camberwell Assessment 

of Needs, CAN [186-187], obtaining three different sub-scores for (1) the total number of 

unmet needs of the participants; (2) the informal help received by significant others; (3) the 

institutional help of the mental health services and the other health care providers. 

A revision of participants‘ status was attained by Health of the Nation Outcome Scale, 

HoNOS [188], in its Italian version, HoNOS Roma [189], a functional outcome measure also 

taking into account caregiver distress. 

The evaluation of global functioning was achieved by Global Assessment of Functioning 

scale, GAF, corresponding to DSM-IV-TR, axis V [163]. 

All social cognition, psychopathology and behavioural measures were rated blind to the 

participants‘ performance on neuropsychological and mental state attribution tasks. Statistical 

analyses were performed with SPSS 13.0 for Windows. 

 

 

Results 
 

Between-Group Differences 

Student t test was used to calculate group differences for all the normally distributed 

variables, while Mann-Whitney-U non-parametric test was used for determining between-

group differences for variables with large differences in between-group variance. In spite of 

the relatively normal IQ level of the participants, significant IQ differences were observed 

between participants and controls (t=6.478; p<0.0001). Participants also significantly differed 

from controls for years of education (t=2.444; p=0.019). As expected, there were significant 

difference between groups in executive functioning, problem solving attitudes, mental state 

attribution tasks, emotion recognition and empathic competences (Table 4). Persons with 

schizophrenia were also significantly more impaired in action planning, as measured using 

the Tower of London test (t=7.228; p<0.0001). A subgroup (n=11) of persons with 

schizophrenia with an IQ above or equal to 95 pts (mean=110; sd ± 11.62) – still with a lower 

IQ (t=4.647; p<0.0001) and fewer years of education than controls (t=2.141; p=0.040), but 

showing no significant age differences between schizophrenia patients (mean age 41.36 yrs.; 

sd ± 9.72) and controls (mean age 36.71; sd ± 10.85; t=-1-192; p=0.243) – even made poorer 

performance in PSI A, “Confidence in Problem-Solving”, PSI B, “Approach Avoidant style 



Antipsychotics, Social Cognition and Outcome 267 

related to Problem-Solving activities”, mental state attribution, empathy, emotion recognition 

and perseverative errors at WCST. The group differences disappeared, however, with respect 

to PSI C, “Degree of Personal Control of Emotions and Behaviours while engaging in 

Problem-Solving activities”, and statistical significance was only marginally reached for the 

number of total errors at WCST. Significant differences between the low and the high IQ 

group emerged between BPRS Disorganisation (t=1.487; p=0.020), and Elevated Affect 

symptoms cluster (t=-1.811; p=0.045), and were also observed in CAN 2, informal help 

(t=1.367; p=0.042) and CAN 3, help from institutions scores (t=3.808; p=0.002). No 

differences emerged for the other BPRS or behavioural measures. Means and p-values for the 

high IQ subgroup are shown in italics in round brackets in Tables 3 and 4. 

 

Table 4. Non-parametric Mann-Whitney between-group comparison outlining the 

performance of participants and controls in problem-solving, executive functioning and 

mental state attribution task (IQ≥95 in italics) 

 

Item Mean rank Mann-Whitney-U P 

 Participants Healthy Controls   

PSI A 13.33 

(10.97) 

29.07 

(26.40) 

61.500 

(33.500) 

<0.0001 

(<0.0001) 

PSI B 14.24 

(11.50) 

28.76 

(25.98) 

68.000 

(42.500) 

<0.0001 

(<0.0001) 

PSI C 16.60 

(16.48) 

26.40 

(23.24) 

117.500 

(115.000) 

0.009 

(0.064) 

Verbal memory 12.62 

(10.91) 

30.38 

(26.45) 

34.000 

(32.500) 

<0.0001 

(<0.0001) 

ToM 1st Order 17.52 

(15.47) 

25.48 

(22.76) 

137.000 

(110.000) 

0.013 

(0.045) 

ToM 2nd Order 14.53 

(12.97) 

28.07 

(24.79) 

82.500 

(67.500) 

<0.0001 

(<0.0001) 

ToM Stories total score 14.90 

(12.76) 

28.10 

(24.55) 

82.000 

(64.000) 

<0.0001 

(<0.0001) 

ToM Sequence 12.14 

(20.35) 

30.86 

(26.90) 

24.000 

(23.000) 

<0.0001 

(<0.0001) 

WCST general errors 25.45 

(22.76) 

17.55 

(16.86) 

137.500 

(123.000) 

0.036 

(0.107, n.s.) 

WCST perseverative errors 2.68 

(2.55) 

1.61 

(1.46) 

108.500 

(76.500) 

0.003 

(0.002) 

Empathy (Faux Pas) 13.07 

(11.44) 

31.83 

(26.02) 

43.500 

(41.500) 

<0.0001 

(<0.0001) 

Emotion Recognition total 

score 

11.17 

(9.21) 

31.83 

(27.83) 

3.500 

(3.000) 

<0.0001 

(<0.0001) 

Mental states total score 11.76 

(9.91) 

31.24 

(27.76) 

16.000 

(15.500) 

<0.0001 

(<0.0001) 

PSI A=Problem Solving Inventory, Factor A, ―Confidence in Problem-Solving‖ score; PSI B=Problem 

Solving Inventory, Factor B, ―Approach Avoidant style to Problem-Solving Activities‖ score; PSI 

C=Problem Solving Inventory, Factor C, ―Degree of Personal Control of Behaviour and Emotions 

while engaging in Problem-Solving Activities‖ score; Mental states total score=total score of ToM 

stories (1
st
 + 2

nd
 Order) and ToM Sequencing, max 28 pts; Emotion Recognition total score=total 

score of schematic faces, emoticons, cartoons and human faces recognition, max 20 pts. 
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Correlations within the Participants Group 

Pearson‘s correlation coefficients were calculated, since skewness and kurtosis of the 

variables were within an adequate range. IQ was positively correlated with mental states and 

Tower of London, while mental states total score had a relevant, positive correlation with 

GAF, that was not statistically significant in the high IQ group. For this group, it is worth 

mentioning the very strong positive correlation of IQ with mean drug dosage and PSI A, 

“Confidence in Problem-Solving”. Due to the participants‘ relevant length of illness, partial 

correlations were calculated. After partialling out duration of illness, the correlation between 

IQ and drug dosage remained strong (r=0.774; p=0.009), while after ruling out intelligence, 

partial correlation between medication and length of illness lost its significance (r=0.103, 

p=0.665, n.s.).  

The association between mental states total score and GAF lost significance after 

partialling out the duration of illness (r=0.500; p=0.141, n.s.), but still was statistically 

significant when intelligence was ruled out (r=0.460; p=0.034), evidencing the length of 

illness as a confounder. No statistically significant correlations were observed between IQ, 

WCST total and perseverative errors and Faux Pas scores. 

Other, very strong positive correlations were observed between mental states total score 

and Tower of London, with variance increasing when IQ was above 95. Mental states had 

strong, positive correlation with Emotion recognition with increasing variance in the high IQ 

group, while correlation of mental state attribution with HoNOS Roma outcome scores was 

inverse and only significant in the high IQ group. All these correlations remained strong and 

stable in high IQ group after ruling out the duration of illness: mental states total score vs. 

Tower of London: r=0.682; p=0.030; mental states total score vs. Emotion recognition total 

score: r=0.606; p=0.031; mental states total score vs. HoNOS Roma total score: r=-0.539; 

p=0.035. On the other hand, when IQ was partialled out, the relationship between mental 

states and Tower of London remained significant (r=0.505; p=0.023), and the same was for 

the correlation between mental states and Emotion recognition (r=0.390, p=0.045), while the 

association between mental states and HoNOS Roma lost significance (r=-0.312, p=0.180, 

n.s.). 

Faux Pas was inversely correlated with HoNOS Roma outcome score; WCST total errors 

had a strong, positive correlation with Tower of London; the variance increased in the high IQ 

group, and after partialling out the length of illness (r=0.691; p=0.027). GAF score was 

positively correlated with Emotion recognition, with statistical significance disappearing in 

the high IQ group, and was negatively correlated with HoNOS Roma score. In the latter 

correlation, variance increased when IQ was above 95, and remained stable after ruling out 

the duration of illness (r=-0.794; p=0.006). Verbal memory had only a significant direct 

correlation with Emotion recognition, with a loss of significance in the high IQ group. All 

these correlations support the relationship between disruption of social cognition capacities 

and poor functional outcome. 

For psychopathology measures, although BPRS sub-scores showed multiple correlations 

with GAF and the other functional outcome measures, no statistically significant correlations 

were observed between BPRS Disorganisation, mentalising abilities and executive functions. 

BPRS Negative Affect had inverse correlations with PSI A, “Confidence in Problem-

Solving”. On the other hand, in the high IQ group, a very strong, positive correlation was 

noticed between BPRS Positive Symptoms and PSI C, “Degree of Personal Control of 

Emotions and Behaviours while engaging in Problem-Solving Activities”.  
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BPRS Negative Symptoms had inverse correlations with mental states total score, WCST 

total score, Emotion recognition total score, GAF score, and a positive correlation with 

HoNOS Roma total score, whose variance increased in the high IQ group. Correlation 

between BPRS Negative Symptoms and Tower of London was inverse and statistically 

significant for high IQ group. After ruling out years of illness, partial correlations between 

BPRS Negative Symptoms and mental states total score became positive, (r=0.790; p=0.007), 

while the association between BPRS Negative Symptoms and HoNOS Roma total score 

(r=0.710; p=0.021) remained significant. Poor mentalising capacities are associated to 

psychopathology, as well as functional outcome is. No statistically significant correlations 

have been observed between mental states attribution and CAN sub-scores, with no evidence 

of association between mentalising capacities and participants‘ perception of their needs.  

More details for correlations within participants are observed in Table 5. 

 

Regression Analyses 

In the light of the multiple correlations with GAF, we sought to evidence which of the 

variables would best predict functional outcome of the participants. For this reason, we 

performed a stepwise linear regression analysis with GAF score as the dependent variable and 

total score of mental states, emotion recognition, mean daily drug dosage, scores at Faux Pas 

test, verbal memory and HoNOS Roma and IQ level as independent variables. Mental state 

attribution entered the equation first, with an R
2 

value of 0.334 (adjusted R
2
 as a more careful 

estimate was 0.249), showing that, conservatively estimated, at least a quarter of the variance 

of the GAF score could be accounted for by mentalising abilities alone (F(1,19)=8.670; 

p=0.002). Unexpectedly, the mean daily drug dosage was included, adding a further 15.9% of 

the variance to the model. Emotion recognition and faux pas score were excluded in the first 

step (Emotion recognition: Beta in: 0.228; t=-1.079; p=0.299; faux pas: Beta in: 0.266, 

t=1.368; p=0.188), intelligence level in the second (Beta in: 0.182; t=0.933; p=0.365). More 

surprisingly, after regressing the same set of variables to the duration of the illness, scores at 

Faux Pas test remained the only significant predictor, explaining near 50% of the variance (R
2 

=0.486; adjusted R
2 

=0.429; F(1,9)=8.515; p=0.017), with the exclusion of mental states 

(Beta in: 0.153; t=0.515; p=0.620) and mean daily drug dosage (Beta in: -0.299; t=-1-185; 

p=0.270). 

The regression model is shown in Figure 2. 

 

 

Antipsychotics Effectively Predict the Functional Outcome of Persons  

with Schizophrenia 
 

The most relevant finding presented in this chapter is that, in addition to mental state 

attribution impairments, the mean daily drug dosage contributes to predict the global 

functional outcome of the participants, with both variables explaining more than 40% of the 

overall variance. This result was unexpected and in contrast with the studies of Sarfati et al. 

[140], Herbener et al. [11], and, most of all, Brüne et al. [12], that found no evidence of 

relationship between antipsychotics as a class and impairment in social cognition. It is also 

noteworthy that Sergi et al. [23] did not find an association of single antipsychotics to broad 

social cognitive indices. Considering, on the other hand, the studies that have found an 
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association between single APs and social cognition measures, Mazza et al. [147] first 

discovered that risperidone improved attention, memory and ToM capacity, Mizrahi et al. 

[149] demonstrated that ToM performance improved after 6 weeks of therapy with SGAs, 

especially after the first two weeks, and Savina and Beninger [148] found that patients on 

olanzapine and clozapine had a performance similar to controls on ToM tasks, while the 

scores of participants on typical and risperidone were poorer.  

In the first study, the adjunct of donepezil, an acetylcholinesterase inhibitor directly 

acting on neuropsychological functions, might have contributed to ToM improvement, in the 

second research the improvement was noticed in ―physically-based‖ first order ToM tasks, 

while in the third study the overall performance of the patients was poorer than controls in all 

the ToM tasks and there was no confrontation with other social cognitive or 

neuropsychological variables. In any case, the results of the present research may add to 

Mazza et al.‘s [147], Mizrahi et al.‘s [149] and Savina and Beninger‘s [148] to demonstrate 

that, not only ToM improves with antipsychotic treatment, but it may also influence the 

functional outcome of schizophrenic people. Besides, a further issue of interest is the 

comparison with Shamay-Tsoory et al.‘s study [122], in which participants on SGAs achieved 

a better performance on the ―affective‖ component of ToM, that is related to empathic 

capacities.  

 

 

Figure 2. The regression model exploring predictors of functional outcome and duration of the illness of 

the participants to the study. 

Linear regression on GAF score indicating modification in variance amount operated by each single 

predictor entering the model Predictors of GAF score: 1. Mental state attribution: Adj-R
2
=0.249; 

p=0.002; 2. mean daily drug dosage: Adj-R
2
=0.159; p=0.029. 

Predictors of years of illness: 1. Faux pas test scores: Adj-R
2
=0.486; p=0.017; Excluded variables: 

mean daily drug dosage: βIn: -0.299; t=-1.185; p=0.270, n.s.; Mental state attribution: βIn:0.153; 

t=0.515; p=0.620, n.s.  

 



 

Table 5. Correlations of participants’ psychopathological and behavioural measures with problem-solving, executive functioning, social 

perception, and social cognition indices (IQ≥95 group in italics) 

(A) 
 BPRS 

Tot 

BPRS Diso BPRS Ea BPRS Na BPRS Ns BPRS Ps CAN 1  CAN 2 CAN 3 mgEq 

CLZ/day 

BPRS Tot  0.741** 

(0.359) 

0.157 

(0.385) 

0.868** 

(0.754**) 

0.357 

(0.225) 

0.746** 

(0.652*) 

0.561* 

(-0.071) 

0.095 

(-0.124) 

0.558** 

(-0.245) 

0.227 

(-0.246) 

BPRS Diso   0.020 

(-0.303) 

0.671** 

(0.069) 

0.367 

(0.330) 

0.349 

(0.051) 

0.355 

(-0.202) 

-0.062 

(-0.355) 

0.477** 

(-0.417) 

0.255 

(0.451) 

BPRS  

Ea 

   0.080 

(0.227) 

-0.269 

(-0.270) 

0.253 

(0.450) 

-0.274 

(-0.321) 

-0.404 

(-0.357) 

-0.310 

(-0.338) 

-0.417 

(-0.357) 

BPRS  

Na 

    0.148 

(-0.006) 

0.614** 

(0.424) 

0.586** 

(0.431) 

0.193 

(0.391) 

0.528** 

(0.106) 

0.092 

(-0.457) 

BPRS  

Ns 

     -0.130 

(-0.473) 

0.081 

(-0.456) 

0.116 

(-0.047) 

0.167 

(-0.489) 

0.170 

(-0.301) 

BPRS  

Ps 

      0.643** 

(0.170) 

0.200 

(-0.116) 

0.560** 

(0.250) 

0.418 

(0.091) 

CAN 1        0.678** 

(0.666*) 

0.805** 

(0.736**) 

0.578** 

(-0.031) 

CAN 2         0.470* 

(0.756**) 

0.396 

(-0.212) 

CAN 3          0.530* 

(0.077) 

mgEq CLZ/day           

PSI A           

PSI B           

PSI C           

Men  tot           

Empathy (Faux pas)           

WCST Tot           

WCST Pers           



 

Table 5A (Continued) 

 
 BPRS 

Tot 

BPRS Diso BPRS Ea BPRS Na BPRS Ns BPRS Ps CAN 1  CAN 2 CAN 3 mgEq 

CLZ/day 

GAF           

Verbal Memory           

ToL           

Ertot           

KW           

HoNOS 

Roma tot 

          

* Correlation is significant at the 0.05 level (two-tailed) 

** Correlation is significant at the 0.01 level (two-tailed) 

BPRS Tot = BPRS, Total score; BPRS Diso = BPRS Disorganization cluster; BPRS Ea = BPRS Elevated Affect cluster; BPRS Na = BPRS Negative Affect cluster; BPRS Ns = BPRS Negative 

Symptoms cluster; BPRS Ps = BPRS Positive Symptoms cluster (Roncone et al., 1999, 2002); CAN 1 = Camberwell Assessment of Needs, Total Needs score; CAN 2 = Camberwell Assessment of 

Needs, Informal Help score; CAN 3 = Camberwell Assessment of Needs, Help from Institutions score (Phelan et al., 1995; Ruggeri et al., 1999). 

 

(B) 
 PSI 

A 

PSI 

B 

PSI 

C 

Men tot Empathy 

(Faux pas) 

WCST tot 

 

WCST 

pers 

 

GAF Verbal  

memory 

ToL Er tot KW HoNOS 

Roma tot 

BPRS Tot -0.329 

(-0.062) 

-0.069 

(-0.227) 

0.207 

(0.252) 

-0.082 

(-0.102) 

-0.446** 

(-0.070) 

-0.024 

(-0.522) 

-0.465 

(-0.306) 

-0.581** 

(-0.264) 

-0.029 

(0.031) 

0.159 

(-0.322) 

-0.214 

(-0.149) 

-0.145 

(-0.218) 

0.522* 

(0.319) 

BPRS 

Diso 

0.019 

(0.624*) 

0.171 

(0.632*) 

0.242 

(-0.253) 

-0.361 

(-0.507) 

-0.369 

(0.083) 

0.136 

(-0.128) 

-0.200 

(0.099) 

-0.653** 

(-0.500) 

-0.378 

(-0.179) 

0.072 

(-0.366) 

-0.171 

(-0.149) 

-0.232 

(0.258) 

0.393 

(0.181) 

BPRS  

Ea 

0.118 

(-0.317) 

-0.425 

(-0.596) 

0.137 

(0.457) 

0.234 

(0.395) 

-0.148 

(-0.243) 

0.001 

(-0.197) 

-0.200 

(-0.027) 

0.303 

(0.356) 

0.128 

(-0.102) 

0.360 

(0.356) 

0.416 

(-0.469) 

0.317 

(-0.120) 

-0.158 

(-0.180) 

BPRS 

 Na 

-0.441* 

(-0.366) 

-0.103 

(-0.103) 

0.111 

(-0.042) 

-0.040 

(-0.015) 

-0.294 

(0.085) 

0.196 

(-0.231) 

-0.393 

(-0.283) 

-0.393 

(0.227) 

-0.179 

(-0.108) 

0.151 

(-0.215) 

-0.073 

(-0.244) 

-0.345 

(-0.442) 

0.432 

(0.044) 

BPRS  

Ns 

-0.130 

(-0.149) 

-0.218 

(0.288) 

0.096 

(-0.527) 

-0.528* 

(-0.809**) 

-0.337 

(-0.134) 

-0.567** 

(-0.521) 

-0.305 

(-0.188) 

-0.622** 

(-0.608*) 

-0.418 

(0.047) 

-0.293 

(-0.834*) 

-0.635** 

(-0.657**) 

-0.267 

(-0.481) 

0.518* 

(0.709*) 

BPRS  

Ps 

-0.331 

(0.196) 

-0.336 

(-0.519) 

0.198 

(0.825**) 

0.323 

(0.590) 

-0.184 

(0.018) 

0.126 

(-0.173) 

-0.282 

(-0.198) 

0.231 

(0.024) 

-0.051 

(0.157) 

0.427 

(0.296) 

0.071 

(0.395) 

0.164 

(0.330) 

0.129 

(-0.209) 

 



 

 PSI 

A 

PSI 

B 

PSI 

C 

Men tot Empathy 

(Faux pas) 

WCST tot 

 

WCST 

pers 

GAF Verbal  

memory 

ToL Er tot KW HoNOS 

Roma tot 

CAN 1 -0.559** 

(-0.223) 

-0.096 

(-0.051) 

0.088 

(0.059) 

0.004 

(0.360) 

-0.090 

(0.422) 

0.185 

(0.466) 

-0.259 

(-0.169) 

-0.257 

(0.448) 

-0.280 

(0.273) 

0.068 

(0.158) 

-0.166 

(0.029) 

-0.130 

(-0.022) 

0.210 

(-0.429) 

CAN 2 -0.596** 

(-0.386) 

-0.221 

(0.045) 

-0.097 

(-0.211) 

-0.014 

(0.166) 

0.142 

(0.122) 

-0.258 

(-0.040) 

-0.032 

(-0.303) 

0.106 

(0.513) 

-0.387 

(-0.130) 

-0.182 

(-0.156) 

-0.090 

(-0.446) 

-0.220 

(-0.336) 

0.119 

(-0.355) 

CAN 3 -0.402 

(-0.063) 

0.004 

(-0.182) 

0.317 

(0.337) 

-0.248 

(0.554) 

-0.293 

(0.082) 

-0.137 

(0.164) 

-0.217 

(-0.105) 

-0.529* 

(0.431) 

-0.464* 

(0.064) 

0.018 

(0.252) 

-0.364 

(0.063) 

-0.471* 

(0.111) 

0.131 

(-0.529) 

mgEq 

CLZ/day 

-0.056 

(0.855**) 

0.235 

(0.311) 

0.230 

(0.067) 

0.007 

(0.207) 

-0.018 

(0.442) 

0.023 

(0.466) 

-0.236 

(-0.169) 

-0.395 

(0.448) 

-0.361 

(0.273) 

0.130 

(0.158) 

-0.290 

(-0.014) 

0.071 

(0.777**) 

0.138 

(-0.360) 

PSI 

A 

 0.421 

(0.413) 

0.238 

(0.136) 

0.003 

(-0.066) 

0.101 

(0.181) 

-0.009 

(-0.057) 

0.334 

(0.298) 

0.057 

(-0.407) 

0.082 

(-0.179) 

-0.059 

(-0.033) 

0.050 

(-0.061) 

0.281 

(0.620*) 

-0.322 

(-0.108) 

PSI 

B 

  -0.121 

(-0.703*) 

-0.352 

(-0.642*) 

-0.252 

(-0.027) 

0.111 

(0.158) 

0.103 

(0.442) 

-0.240 

(-0.175) 

-0.268 

(-0.491) 

-0.217 

(-0.253) 

-0.522* 

(-0.591) 

-0.004 

(0.091) 

-0.078 

(-0.087) 

PSI 

C 

   -0.183 

(0.708*) 

-0.366 

(-0.137) 

-0.030 

(-0.079) 

-0.107 

(-0.033) 

-0.439* 

(0.032) 

-0.128 

(0.303) 

0.061 

(0.458) 

0.032 

(0.647*) 

-0.275 

(0.367) 

0.119 

(-0.276) 

Mental 

States 

    0.333 

(0.170) 

0.245 

(0.303) 

-0.145 

(-0.290) 

0.578** 

(0.572) 

0.389 

(0.214) 

0.620* 

(0.788*) 

0.471* 

(0.611*) 

0.503* 

(0.472) 

-0.339 

(-0.668*) 

Empathy 

(Faux 

pas) 

     0.115 

(0.340) 

0.033 

(-0.481) 

0.428 

(-0.005) 

0.345 

(0.542) 

-0.082 

(-0.162) 

0.218 

(-0.043) 

0.149 

(0.246) 

-0.453* 

(-0.133) 

WCST 

Tot 

      0.001 

(0.140) 

0.034 

(0.280) 

0.406 

(0.311) 

0.492* 

(0.642*) 

0.389 

(0.473) 

0.076 

(0.493) 

-0.110 

(-0.257) 

WCST 

Pers 

       0.345 

(-0.015) 

-0.079 

(-0.489) 

-0.095 

(0.221) 

0.391 

(0.161) 

0.026 

(-0.016) 

-0.262 

(-0.041) 

GAF         0.255 

(-0.349) 

0.159 

(0.518) 

0.450* 

(0.103) 

0.399 

(-0.106) 

-0.558** 

(-0.806*) 

Verbal 

memory 

         0.057 

(-0.041) 

0.515* 

(0.385) 

0.342 

(0.177) 

0.027 

(0.274) 

ToL 

 

          0.373 

(0.767**) 

0.462* 

(0.569) 

-0.190 

(-0.506) 

ER tot            0.300 

(0.404) 

-0.001 

(-0.087) 

KW             -0.143 

(-0.274) 

HoNOS 

Roma tot 

             

PSI A = Problem Solving Inventory, Factor A, ―Confidence in Problem-Solving‖; PSI B = Problem Solving Inventory, Factor B, ―Approach Avoidant Style to Problem-Solving Activities‖; PSI C = Problem Solving 

Inventory, Factor C, ―Degree of Personal Control of Behaviour and Emotions while engaging in Problem-Solving Activities‖ (Heppner, 1988); Men tot = Mental states, total score; WCST Tot = WCST Total 

score; WCST pers = WCST perseverative errors score; ToL = Tower of London planning time (s); Er tot = Emotion recognition total score; HoNOS Roma tot = HoNOS Roma total score (Morosini et al., 

2003); KW= IQ as measured with Kent‘s Intelligence Test (Kent, 1946) + Rapid Approximate Intelligence Test (Wilson, 1967). 
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Although this chapter‘s results provided no differentiation of SGAs and FGAs activity on 

ToM, they also showed another relevant finding: poor empathy can predict the duration of 

illness in the participants. In this context, two functional brain imaging studies using ToM 

tasks [190-191] established a relation between reduced activation of insula, medial prefrontal 

cortex, or temporal gyrus and poor performance at ToM and empathy tasks in schizophrenic 

persons. In the first study, [190] the authors propose how underactivation of insular region 

might reflect a lack of empathic involvement, that would in turn explain the difficulties of 

schizophrenic patients in judging a scenario fair or unfair. In the latter [191], a reduced 

activation in an empathy tasks was noticed in right posterior and superior temporal gyrus, 

whose grey matter volume was lower than controls and inversely correlated with the duration 

of the illness. Taken together, these findings would propose a physiological explanation of 

empathy‘s predictive role of the course of the disease in our participants and of how 

antipsychotic treatment might in some way influence or remediate the poor empathic 

capacities of schizophrenic persons. 

A possible explanation of the results evidenced in this chapter might rely on the research 

hypotheses proposing that dopaminergic transmission - crucial in signalling predictions about 

consequences of future events and regulating the update of short-term contextual 

representations in response to externally or internally generated information - might have 

represented a natural evolutionary mechanism of ToM abilities [8], [86-87]. Increased levels 

of dopamine facilitate the origin of psychotic symptoms by interfering with the capacity to 

attribute an adequate relevance to external entities and internal symbols. The modulating 

effect of serotonin system on the dopamine transmission may adequately represent the 

biological substrate of mental state attribution [87], [127]. For this reason, atypical 

antipsychotics, assumed by the majority of our participants, with their dual activity on 

dopamine and serotonin receptors, other than improving cognitive functions, may restore the 

‗lost‘ ToM abilities [86]. As antipsychotics improve Procedural Learning tasks according to 

their degree of striatal D2-receptor occupancy [52], the dopamine system might modulate both 

the related constructs of problem-solving and ToM. After considering the putative activity of 

the newly social cognition-related neurotransmitters, such as oxytocin and arginine 

vasopressin, AVP [107-108], [125], it is conceivable that they both could affect dopamine 

mesocorticolimbic transmission, contributing to its dysregulation and to the induction of 

abnormally modulated emotionally-salient representations. To sustain the better results of 

SGAs with respect to FGAs on ToM remediation, it is also possible to speculate that at least 

some of them might influence the D1 versus D2 dopamine receptor activity and, most of all, 

the dopamine D4 towards D1 transmission, especially modulating emotional learning and 

memory [83], [97]. 

Apart from drug-related results, the evidence in this chapter confirm previous findings 

outlining mental state attribution impairment as a strong predictor of poor social functioning 

in persons with schizophrenia [12], [48]. This chapter‘s data also outline the ―selectivity‖ of 

ToM deficits, that is they are independent from intelligence level. To explain this, it must be 

made a reference to a core, central problem in neural sciences, the concept of domain 

specificity in mental and ontogenetic processes [192]. If ToM construct is considered as an 

innate, domain specific cognitive module, with a distinct neuroanatomical location, according 

to Fodor‘s [193] concept, in severe mental diseases mental state attribution performances 

should remain intact or become impaired regardless of severe intellectual damage [194]. The 

disruption of mental state attribution competence in schizophrenic persons should be 
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therefore attributable to the impairment of a selected neural network [47]. To confirm these 

results, in the correlation analysis, the loss of significance between mental states and GAF 

score after controlling for the years elapsed from disease onset indicates how the relevant 

duration of the illness in the participants might have hampered their overall performance 

more than IQ, thus emerging as the only confound [48]. 

The strong association between ToM and Emotion recognition is a finding in contrast 

with previous studies that postulated their mutual independence [50]. The more skilled are our 

participants in ToM abilities, the more they are able to recognize other people‘s emotions. An 

evolutionary perspective might help in interpreting these results. In ontogenesis, the origin of 

ToM abilities involves that simple, non-verbal inputs, such as facial mimics, posture, gesture, 

and tune of voice were progressively decoded and transformed into more complex stimuli 

aimed at recognizing emotions and understanding complex social interactions [181], [195]. 

The behavioural deficits of schizophrenic persons might have developed in a hierarchically 

stepwise fashion that, in agreement with the Edelman model [196-197], hinders the integrity 

of the final output by interrupting the sequence of reasoning, actions and events needed to 

plan and accomplish tasks. In the negative symptom schizophrenia, that appeared early in the 

phylogenesis, the behavioural deficits might correspond to a premature damage of the 

modular neural networks, preventing persons from using fundamental functions like emotion 

recognition. In the positive symptoms psychoses, that developed later in evolutionary terms, 

the behavioural deficit would be located further down the neural network, precluding patients 

from performing more complex forms of reasoning, such as understanding other peoples‘ 

intentions and beliefs [70], [198]. The absence of correlations between faux pas and ToM 

scores might, on the other hand, support the different anatomical localization of ―hot‖ 

empathic and ―cold‖ cognitive ToM [122]. Such a functional model would account for the 

impairment in the integration of emotions with mental state attributions observed in 

schizophrenia [154]. 

The impairment in social cognition did not appear correlated to patients‘ perception of 

their needs. Although participants with higher IQ seemed more aware of the need for help 

from informal or institutional networks, neither there was found any correlation between ToM 

or social cognition impairment with participants‘ perception of their needs or of the necessity 

of institutional help, nor CAN subscores entered the regression model. To explain this, some 

studies highlighted how the unmet needs of schizophrenic persons are more associated to 

practical factors outside the individual control, such as financial means, personal resources or 

psychiatric services availability, than to the impaired ability of mentalising [19], [199]. 

From a clinical perspective, this chapter‘s data emphasize how the combination of 

antipsychotics, psychopathology and social cognition may induce an adaptation of our 

participants to environmental stimuli and requests. Although there were not found statistically 

significant correlations between ToM and problem solving indices, the participants‘ attitude 

to problem solving skills was associated to positive symptoms and negative affectivity. These 

results are very similar to studies evidencing a relationship between positive and negative 

BPRS items and problem-solving skills, explained by the mean drug dosage [64]. The strong 

association between intelligence and medication dosage in the participants should confirm 

this hypothesis. As problem solving tasks rely on ToM [200], this chapter‘s findings support 

the relationship between ToM and antipsychotics and indicate how medication can help our 

participants in finding the right way to solve problems and consequently adapt to the 

environment. 



Alessandro De Risio 276 

Further support for the activity of APs in sustaining the functional outcome of 

schizophrenic persons is provided by unstructured observations linking the action of a 

combination of SGAs to improved social competence in a group of persons affected by 

psychotic symptoms for a long term. 

 

 

ANTIPSYCHOTIC DRUGS, THEORY OF MIND AND OUTCOME 
 

In the light of the current debate on which kind of antipsychotics – typicals vs. atypicals – 

best provide advances for treatment, the current indications outlined how the overall effect 

size of this class of drugs on neurocognition is scarce [33], [35]. Furthermore, social 

cognition measures still remain a weak predictor of outcome with a great amount of the 

variance left unexplained, compared to the long-term memory, working capacity, female sex 

and to living in a nonurban environment [22], [28]. The discovery of a small, but definite 

relation between antipsychotic treatment, social cognition indices and functional outcome in 

schizophrenic persons is therefore a remarkable issue, for the opportunity to utilize non-

pharmacological psychosocial treatments involving social cognition, such as Cognitive 

Behavioural Therapy, Family Intervention Therapies, Cognitive Remediation Therapy, or 

Social Skills Training in support of drug therapy in treatment-resistant individuals [153]. In 

this view, evidence linking antipsychotic treatment to improvements in functional outcome of 

people affected with schizophrenia will be reviewed, to provide a comprehensive synopsis of 

data in support of the remediating action of this class of drugs. 

 

 

Combination of Antipsychotics May Enhance Psychosocial Outcomes in 

Schizophrenia 
 

All in all, the results of the two main studies on the clinical effectiveness of 

antipsychotics, the CATIE [26], [28], [40] and the CUtLASS trials [30] have evidenced that 

social cognitive indices, although weak, are a definite predictor of social functioning in 

persons affected with schizophrenia or other similar severe mental disorders. This chapter‘s 

results, although conducted on a small sample, are in line with the evidence of the 

abovementioned larger studies, because of the attribution of a limited, but significant 

proportion of the outcome variance to a combined index of mental state attribution capacity in 

the regression analysis. The superiority of antipsychotic treatment in reducing hospital stay of 

schizophrenic persons compared to psychotherapy alone, placebo or electroconvulsive 

therapy has been documented since the second half of the Twentieth Century [201], while the 

clinical effectiveness of APs in preventing relapses and in restoring social functioning has 

been ascertained as well, with a greater efficacy of some SGAs compared to FGAs [27], 

[202]. Antipsychotic drugs, in particular SGAs, are not, however an homogeneous class, and 

this implicates the need of an individualized treatment plan for the patients [203]. Other 

critical issues in the cognitive remediating activity of antipsychotics are the unexpected 

finding of improvements in cognition induced by a FGA, perphenzazine in the CATIE study 

[26], and the results of another large study, the European First Episode Schizophrenia Trial, 

EUFEST [204], in which no differential cognitive advantages of SGAs with respect to FGAs 
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were evidenced in participants with first-episode schizophrenia. In this view, it must be 

evidenced how this chapter‘s sample was not treated only with SGAs, with two persons 

taking, respectively, haloperidol and perphenazine. The question of differential cognitive 

benefits of SGAs versus FGAs is still investigated, taking into account that, although social 

cognitive abilities mediate most of the effect of cognition on outcome, not all the 

characteristics of everyday functioning depend on social behaviour or capacity [205]. In this 

view, it is interesting how the differential activity on dopamine D2 receptors enacted by the 

different APs might affect Procedural Learning based problem-solving tasks [52]. If a 

targeted receptor activity of the single APs might influence the execution of complex 

activities and inferential pieces of reasoning, it would become possible that the modulation of 

selected neural pathways operated by the drugs induced the modification of mentalizing 

abilities responsible for the behaviour affecting outcomes. 

Support for this position may stem from indications taken from the clinical effectiveness 

of the combination of some antipsychotics. Although unfavourable for the increased risk of 

side effects and the higher costs [206], the use of a combination of two, or more APs is 

widespread [207]. 

In 1960s, the utilization of combined APs in the treatment of schizophrenia was widely 

accepted and recommended [224-228]. It was believed that a combination of two APs, a high 

potency drug associated with a relatively low dose of a low potency antipsychotic could 

decrease the side effects of both drugs and, on the other hand, display an adjunctive 

antipsychotic efficacy. Studies on the combination of a low potency plus a high potency AP, 

however, were unsystematic and were also lacking the necessary characteristics to assess 

clinical effectiveness in today‘s research practice [224]. In any case, although combination of 

antipsychotics was not supported by empirical evidence, its use became so common that, in 

1970s, in United States the prescription of up to six APs had become a routine practice [224], 

[229]. In 1980s, the increased awareness of the occurrence of adverse side effects and of the 

risks of tardive dyskinesia and malignant neuroleptic syndrome, induced clinician to discard 

the practice of combining three or more APs in favour of the principle of the ―minimal 

effective dose‖ of a single drug [224]. However, some studies conducted in the same period 

on schizophrenic subjects treated with a combination of two APs displayed how it was 

difficult to prevent relapses after suspending one of the two prescribed drugs [230-231]. 

Interestingly, in more recent years the combinations with clozapine have displayed an 

acceptable clinical effectiveness in treatment-resistant forms of schizophrenia. In resistant 

schizophrenia, at least 30-70% of people in monotherapy with clozapine show, in fact, an 

ineffective response. As the associations of clozapine with other atypicals were uncontrolled, 

ineffective or displayed a high risk of adverse effects, the combination of clozapine with 

aripiprazole captured the attention of the researchers for the complementary 

pharmacodynamic and pharmacokinetic properties [208]. Other than antagonizing the positive 

symptom-related mesolimbic dopaminergic pathways, aripiprazole acts as a functional 

agonist of the mesocortical, negative symptom-associated dopaminergic pathways. This drug 

is a D2 dopamine receptor partial agonist that displays a neuroreceptorial profile 

complementary to clozapine. Aripiprazole partial agonism at 5-HT1A receptors improves 

anxiety, negative depressive symptoms and especially cognitive dysfunctions, with interesting 

results in persons with refractory schizophrenia [209]. Although many studies on the 

combination clozapine-aripiprazole evidenced a reduction of metabolic indices and 

psychopathological symptoms [210-212], large randomized clinical trials have overlooked or 
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failed to demonstrate an improvement in social competence [213-215]. Only an open-label 

trial [216] and a retrospective case series revision [217] have so far explored the functional 

outcome of persons with schizophrenia administered with the combination clozapine-

aripiprazole. In the first study the authors evidenced a statistical improvement in three of the 

four subscales of the Quality of Life Scale [29], while in the second case series revision, 

improvement in functional outcome was revealed by the results of a stepwise linear 

regression analysis, in which the scores at HoNOS Roma outcome scale [189] entered the 

model, together with BPRS scores measuring psychopathology [181-184]. It is of note how 

the activity of aripiprazole on 5-HT1A receptors, effective on anxiety, mood symptoms and 

especially cognitive dysfunctions, associated with the broad multireceptorial action of 

clozapine might explain the peculiar efficacy of this combination of APs on functional 

outcome of schizophrenic persons. 

To further explain the combined predictive value of functional autonomy and 

psychopathology, a more general modulating influence on the serotonin-dopamine system of 

partial dopamine antagonists, just as aripiprazole, should be taken into account. As dopamine 

is regarded as the ―fuel‖ of psychotic symptoms [100], it is conceivable that the modulating 

activity of a partial dopamine antagonist may be exerted not only in the limbic system, but 

also in the cortex. At cortical level, aripiprazole might revert the failure of the inhibiting 

control of serotonin system on dopamine transmission by acting on 5-HT1A receptors and then 

modulate the imbalance between D1 and D2 dopamine receptors in the prefrontal cortex [86], 

[100]. Research evidence significantly associating social cognition measures with the 

clozapine-aripiprazole combination is warranted, however, to sustain such a position.  

In any case, the reported evidence further support that antipsychotic treatment, in 

monotherapy or in association, may influence in some way psychosocial functioning of 

people affected by schizophrenia. In this view, it would be interesting to find out an 

association between mental state attribution impairment, the activity of antipsychotics and the 

outcome measures linked to Emotion and Social Perception, the social cognitive subdomains 

most associated with working capacities and living skills [40]. 

 

 

Is The Association between Theory of Mind and Emotion Recognition Strong 

Enough to Support Antipsychotic-Related Outcome? 
 

Although early research on social cognition had proved how facial perception was related 

to social competence as well as to the stability of the illness symptoms over time [162], the 

following studies evidenced only a modest association or even the absence of a link between 

the measures of Social Perception and the antipsychotic treatment [11], [22-23], [40]. In this 

perspective, the results of this chapter‘s research are in contrast with earlier data and indicate, 

on the other hand, how antipsychotic treatment, executive functioning, problem solving 

indices and mental state attribution tasks scores correlate with each other. An interesting 

finding is that the results of the regression model emphasize how the lack of empathy, that is 

of the ―affective‖ Theory of Mind, predicts the duration of the illness. To interpret these 

results, it is important to remember that Social Perception has been associated with problem 

solving and with social competence as well as with Emotion Perception [63], [160], [162]. It 

is acknowledged that the construct of Theory of Mind is composed of a ―cold‖ cognitive part 

and a ―hot‖, affective, part, closely linked to emotion perception and empathy [120-122], 
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[154]. The statistically significant correlations between daily drug dosage, problem solving 

indices and a Theory of Mind measure supports, in this chapter, the possibility that 

antipsychotics, as a class, may become a mediator between basic neurobiological 

dysfunctions and social adaptation, as well as it has been proposed for the entire domain of 

social cognition [22-23], [160]. Interestingly, a mediating role on the severity of symptoms 

has been outlined for another subdomain of social cognition, the Reasoning Biases, because 

of the fact that reasoning processes ameliorate in response to the antipsychotic treatment [51]. 

If there is the possibility that antipsychotics may improve symptoms by modifying the 

processes of reasoning, pharmacological treatment might as well ameliorate social adaptation 

through the restoration of the ―lost‖ Theory of Mind abilities [51], [86].  

With respect to other social cognitive domains, an intact Theory of Mind may induce a 

more thorough adaptation to the social context because of the fact that the metacognitive 

abilities need a valid attitude to interpret other people‘s thoughts to deceive and manipulate 

them [7], [12], [68-70]. From these assumptions, it appears that Theory of Mind is a useful 

construct allowing to sustain the complex social interactions that are needed for the everyday 

life. If dopamine system activity is able to modulate Theory of Mind and Emotion Perception 

dysfunctions by acting on fronto-cortical dopaminergic pathways, it would be possible to 

assume that the drugs producing an effect on the dopamine receptors might influence the 

behavioural outcome [8], [86], [100], [122].  

The results in this chapter, in this view, are similar to Bae et al.‘s study [218] that, after 

using a complex data mining decision tree statistical algorithm, evidenced how social 

functioning of persons with schizophrenia might be influenced by social cognitive Theory of 

Mind abilities, the recognition of disgust - a negative emotion, the clinical symptoms, the 

capacity of insight and the kind of pharmacological treatment. Such a result would confirm 

that the pharmacological treatment may predict behavioural outcomes as well as clinical and 

social cognition indices. It is of note that the participants in this chapter, although with a 

higher duration of the illness, had a mean daily drug dose comparable to Bae et al.‘s 

(457.14±373.86 mg equivalents of chlorpromazine per day vs. 457.76±256.37 mg equivalents 

per day). The relatively low dose of antipsychotics further supports the hypothesis attributing 

to the different degree of D2 receptor occupancy the modulation of dopaminergic pathways 

involved in problem solving-related social cognition tasks [52], [64]. The theory of a 

differential modulation of serotonin on dopamine receptors function operated by the single 

antipsychotics to induce the enactment of social cognition activities [86], [127] would also be 

explained by the fact that, in this chapter, the participants were taking a combination of 

typical and atypical antipsychotics, while in Bae et al.‘s study [218] all the enrolled subjects 

were administered only with atypicals. Interestingly, one of the participants in this chapter 

was on perphenazine, a typical AP whose neurocognitive remediating properties are slightly 

better than the majority of the older drugs [35-36].  

Although conducted on a number (n=67) of participants allowing to achieve valid 

statistically significant results, Bae et al.‘s study [218], however, was based on an uncommon 

statistical procedure relatively different from traditional methods emphasizing inference and 

estimation. It is therefore necessary to design studies on the functions of antipsychotics on the 

social competence of persons with schizophrenia that utilize statistical procedures allowing to 

obtain a proper estimate of the results and the identification of clinically effective predictors 

of outcome. 
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Future Research Should Consider Aps as a Mediator between Social 

Cognition Impairment and Functional Outcome 
 

The evidence from this research was obtained by means of a correlation analysis on a 

small sample of participants. Such an approach is obviously limited and needs further 

confirmation of the presented results, for the implications on the enactment of 

pharmacological and adjunctive psychosocial treatments for the affected patients [48], [153]. 

To actively sustain that antipsychotic drugs may be a mediator between basic cognitive 

dysfunctions and social adaptation, there will be the necessity to plan ad hoc studies allowing 

to discover whether social dysfunctions normalize in response to drug treatment or not. A 

condition that hinders the opportunities to perform similar studies is that large trials have 

exhibited only a weak relation between neurocognition, social cognition and antipsychotics 

[30], [35], [40], [204]. Some methodological consideration on these trial‘s design may help, 

however, in the definition of the methods and the statistical procedures to be utilized for a 

larger study on the impact of antipsychotics on social cognition. Both CATIE [35] and 

CUtLASS [30] studies have utilized classical inferential procedures such as the analysis of 

covariance, ANCOVA or the χ
2
 test, that are best suited for multiple treatment group 

comparison trials. In any case, the methodological analysis by Leucht et al. [27], [203] 

showed that the CATIE study was flawed by a remarkable number of drop-outs and in the 

CUtLASS study the choice between FGAs and SGAs was not randomized, with the 

impossibility to conclude which individual drug had the better clinical effectiveness. 

Furthermore, in many large trials the participants were maintained in the initial randomization 

group even after the switch to a different AP from the drug prescribed at the beginning of the 

assessment. The conclusion of the Authors are the following: (i) the design of CATIE and 

CUtLASS, although sometimes useful, might induce distortions in drug efficacy and side 

effects; (ii) evidence from other meta-analyses sustaining limited, but clinically effective 

remediating properties of some SGAs on the overall cognitive dysfunctions are confirmed 

[33]; (iii) a few studies have evidenced how only three SGAs, clozapine, amisulpride and 

sertindole are really effective on a outcome measure, the quality of life. From these data, it is 

possible to state how the larger trials were unable to evidence the real effect of antipsycotics 

on the social outcome of schizophrenic patients and further studies are needed to explore this 

condition. 

A further methodological question arise from studies that have explored the possibility 

that social cognition may be a mediating construct between basic neurocognitive dysfunctions 

and social outcome. Sergi et al.‘s studies [22-23] have defined that a variable acquires the 

function of a ―mediator‖ when (i) this variable is significantly correlated with the predictor 

variable; (ii) the mediating variable is also significantly correlated with the outcome variable; 

(iii) the association between the predictor variable and the outcome variable achieves the 

statistical significance before the introduction of the potential mediator but becomes not 

significant when the potential mediator is introduced.  

A particular statistical procedure, Structural Equation Modeling, SEM, allows to perform 

a statistical test of mediation that may confirm the reaching of the condition of mediator. In 

any case, in the first study of Sergi et al. using SEM [22] only a small portion of the outcome 

variance (18%) was explained by a mediation model, while in the second [23] it was 

evidenced how social cognition and neurocognition were separate constructs and, when the 

negative symptoms were introduced in the model, the association between negative symptoms 
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and social cognition was weaker than the one between social cognition and neurocognition. 

From these considerations, it appears that SEM studies are a confirmation of data already 

investigated in the studies of the 1990s [1], [9-10], [160] outlining the association between 

negative symptoms, cognitive dysfunctions and functional outcome indices. When conducted 

on the antipsychotic treatment, these studies have evidenced how the single APs can induce 

an amelioration of selected cognitive dysfunction measures [15-17].  

The search for a mediation between social outcome and cognitive impairment acquires, 

however, a relevant importance in the planning of the intensity of service activities and 

facilities, and most of all, of vocational rehabilitation outcomes for the schizophrenic patients 

[219-220]. To effectively state that antipsychotic treatment may obtain such a mediating 

function, along with So et al.‘s [51] position, two distinct pathways might be useful in the 

planning of a future study: (i) a longitudinal observation design in which the impact of the 

outcome measures is influenced by the antipsychotic treatment, that is changes in the outcome 

are measured before and after the onset of antipsychotic treatment; (ii) a less-powerful cross-

sectional design, in which the association between the modification of the outcome and the 

activity of the drug treatment is investigated in a group of patients with different cognitive 

dysfunctions intensity and severity. The first opportunity is challenging, because it implies 

the necessity of investigating a group of drug-free patients, that in general are difficult to find, 

unless the experimenters make the choice of studying a sample of persons with psychosis at 

onset.  

In this context, it is of note that the EUFEST trial, conducted on first episode 

schizophrenia patients [204] displayed a statistically significant improvement in cognitive 

dysfunctions after six months from the introduction of antipsychotics, with no difference 

between FGAs and SGAs. Moreover, the Mizrahi et al.‘s [149] study, in the first, longitudinal 

part conducted on drug-free patients, displayed that mental state attribution improved with 

APs, but there was no relation between changes in ToM and symptoms modification. It is 

therefore necessary to overcome such difficulties by realizing a longitudinal study on the 

impact of the antipsychotic treatment on Theory of Mind and social outcomes that would 

include a sufficient number of participants and explore the outcomes with an adequate array 

of measures.  

The second possibility is relatively simpler to enact, and it was, actually, the method 

followed by most of the studies on social cognition and antipsychotics [12], [122], [147-150] 

and by this chapter‘s research. The contrasting results evidenced in the correlation analysis 

utilized in the majority of these papers raises the question of how to identify a statistically 

significant relation between social cognitive dysfunctions, antipsychotics and behavioural 

outcome of schizophrenia patients.  

The evidence reported by Bae et al. [218] show, at least that, by using an unconventional 

statistical procedure, the antipsychotic drugs display a predictive role for the social outcomes 

of the participants to that study. These results are in line with those displayed in this chapter, 

that were obtained, instead, from a relatively simpler correlational approach. The utilization 

of more complex statistical models on a cross-sectional study conducted on a relatively higher 

sample of participants than those reported in most studies [48], [122], [147] would probably 

allow a better definition of the activity of antipsychotic treatment on the variables defining 

social adaptation of the persons with schizophrenia.  
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CONCLUSION 
 

The relation between antipsychotic treatment, social cognition and psychosocial 

functioning of schizophrenic persons is complex and needs to be further explored in order to 

define how the drug treatment might influence their behavioural outcomes. In this context, it 

is important to point out that two psychosocial factors, the service intensity [219] and the 

social discomfort for the job [220], have exhibited a mediating function between social 

cognition impairments and functional change in the rehabilitation of patients with 

schizophrenia. As antipsychotic treatment, by reducing the intensity and the severity of the 

symptoms, provides a sensible help in the recovery of the affected persons, it would be a 

remarkable step forward to evidence a relation, albeit indirect, between APs and social 

behavioural measures involved in rehabilitation. This chapter‘s results have evidenced the 

existence of a relationship, although weak, between these constructs, whose strength and 

impact on the patients in terms of quality of life, subjective satisfaction for their health and 

social skills capacities still need to be addressed. This chapter‘s results have found, however, 

that antipsychotic treatment was not associated with patient‘s awareness of their personal 

necessities. A similar result was evidenced for what concerns patient‘s expectations to receive 

help from the treating institutions and the informal networks of care. Future studies should 

also address this issue, to explore whether APs are effective in favouring the improvement of 

the subjective dimensions of patient‘s well-being, or they just perform a supportive function 

of their routine activities. This issue is justified by APs high costs, especially of SGAs [18], 

that implicate an evaluation of the appropriateness of the prescriptions, an assessment of the 

clinical effectiveness of these drugs and the consequences of their perceived benefits. These 

dimensions have acquired a relevant impact in the realization of service models aimed at 

promoting the recovery of schizophrenia patients [199]. In this context, a modulation of social 

cognition functions may acquire a fundamental importance. The results from a retrospective 

case series study on a combination of two SGAs, clozapine and aripiprazole [217] have 

shown, in fact, that the atypicals may enhance two specific aspects of functional outcome, 

autonomy in everyday life and the capacity to collaborate with rehabilitation goals. It should 

be necessary, therefore, to design studies aimed at the investigation of the capacity of APs to 

enhance social cognition performances in the light of reporting their efficacy in producing 

changes in psychosocial competences. 
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