
REVIEW

Deficits in social cognition: a marker for psychiatric disorders?
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Abstract Research on social cognition focuses on several

human abilities with a huge diversity in the approaches to

tap the different functions. Empathy, for instance, is a

rather elaborated human ability, and several recent studies

point to significant impairments in patients suffering from

psychiatric disorders, such as schizophrenia or autism.

Neuroimaging data from these patients commonly indicate

neural dysfunctions accompanying the behavioral deficits.

Studying the neural correlates of social cognition is of

particular importance, because deficits in these domains

may explain the major dysfunctions in psychiatric disor-

ders that prevent effective (re) integration into work and

social life. It has also become clearer that social cognition

deficits, similar to emotion dysfunctions, may represent

trait markers and endophenotypes of the diseases. How-

ever, there are several challenges for future studies on

social cognitive dysfunctions: on the one hand, the com-

plexity of the constructs and thus the variety of definitions

which make it hard to develop adequate tasks. On the other

hand, results are needed that particularly address the

disorder specificity of these impairments, as well as their

potential as endophenotypes via analyzing people at high-

risk and their relatives.
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Social cognition

The term ‘‘social cognition’’ comprises a huge number of

psychological constructs that vary in complexity from

more elaborated ones—such as empathy, theory of mind,

and self-representation—to more elementary ones such as

social perception, action-monitoring, and more generally

the processing of social stimuli [cf. 1–3]. Considering its

origin in the synthesis of social and cognitive psychology,

scientists postulate that social cognition captures how

social information is encoded, how it is stored and

retrieved from memory, how social knowledge is struc-

tured and represented, and what processes are involved

when individuals form judgments and make decisions [4].

Lee et al. [5] even state that social cognition has developed

in order to solve social, adaptive problems and particularly

refer to theory of mind and empathy. Taken together, all

definitions of social cognition commonly refer to this

ability as the basis for successful social interaction. Patients

suffering from psychiatric disorders such as schizophrenia

or autism show severe impairments in social interaction,

and many studies indicate a dramatic deficit in various

dimensions of social cognition.

Different abilities within the broad category of social

cognition may require relatively different weighting of

subcomponents of the underlying neural network [6]. The

(medial) prefrontal cortex (mPFC), the amygdala, and the
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inferior parietal lobe are especially implicated in such

functions [1]. Most likely, disturbances in social cognition

in schizophrenia and autism may represent an abnormal

interaction between the frontal lobe and its functionally

connected cortical and subcortical areas. In the integration

of emotion and cognition within the domain of social

cognition, the orbitofrontal region may play a substantial

role, as it is supposed to code for more stable values and

relationships [7]. However, the nature and extent of dys-

functional interactions between cognitive and emotional

deficits in schizophrenia and autism remain to be

elucidated.

Based on Ochsner’s proposal [8], two processes have to

be analyzed: bottom-up processes covering recognition of

social and emotional cues and top-down processes to draw

mental state inferences. Among the bottom-up processes,

regions implicated in social-affective value processing and

recognition are the amygdala, the striatum, and ventro-

medial as well as orbitofrontal cortex (first processing

stream). The amygdala and insula are the bases for rec-

ognition of and response to social-emotional stimuli, and

parts of the superior temporal sulcus are especially

involved in the integrative processing of nonverbal cues

(second processing stream).

A successful interaction in a constantly changing com-

plex social environment requires understanding the actions

of others. Only through this process, we are able to

understand others’ affective states and intentions and, thus,

anticipate their future behavior. In analogy to imitating

simple observed actions, the same mechanisms have been

proposed for understanding more complex behavior. Dur-

ing perception of complex social actions, such as facial

emotion expression, the same neural systems are activated

as during its generation. Just as understanding others,

behavioral adaptation occurs in many cases without con-

scious reasoning: internal simulation might change our

own internal affective state and thereby our intention and

disposition for a certain behavior. An extended ‘‘mirror

neuron system’’ (MNS) has been proposed as the funda-

mental neurophysiological mechanism underlying these

processes [9]. Later, a revised view on the MNS has been

proposed which stresses its distributed nature in a hierarchy

of predictive codes [10] that, via stratified priors, may

dynamically integrate a priori knowledge, sensory cues,

and internal states into behaviorally relevant outputs. Its

dysfunction may hence be a major contributor to the

abnormal social functioning in patients with schizophrenia

and autism.

In the subsequent sections, we discuss how neuropsy-

chological and brain imaging studies in schizophrenia and

autism have shed light upon the mechanisms underlying

the apparent deficits in these patients.

Schizophrenia

In schizophrenia, social interaction deficits are described as

a core feature of the disorder and typically add to the

deviant social behavior [11]. Schizophrenia patients show

substantial deficits in several aspects of social cognition,

including emotion recognition [12–14], theory of mind

[ToM, 15, 16], cognitive empathy [17], and attributional

style [18]. Recently, we investigated the three core com-

ponents of empathy (emotion recognition, emotional per-

spective taking, and affective responsiveness, according to

[19]) and demonstrated that schizophrenia patients show a

significant deficit in every single domain, thus indicating a

much broader emotional deficit as previously assumed

[20].

Regarding the neural correlates, most previous neuro-

imaging studies addressing empathic deficits in schizo-

phrenia patients focused on only one of the single

components. For emotion recognition, studies mainly

report hypoactivation of regions known to be involved in

facial emotion processing, e.g., fusiform gyrus (FG),

insula, amygdala [12, 21, 22], a pattern that has also been

observed in subjects at risk of psychosis [23] and juvenile

patients [24]. Interestingly, during the processing of neutral

faces, hyperactivation in these regions in patients occurred

[e.g., 12, 24–26].

Functional imaging studies investigating ToM mostly

report hypoactivation of prefrontal areas in patients [e.g.,

27–29], albeit with inconsistent results.

Recently, two neuroimaging studies investigated the

neural correlates of empathy in schizophrenia patients by

applying almost identical versions of a cartoon task

measuring cognitive as well as affective empathy [30, 31].

Both studies report stronger response of the superior

temporal gyrus (STG) to the cognitive empathy cartoons

in controls, while results for affective empathy are

inconsistent: Benedetti et al. [30] observed greater

response of the right STG to affective empathy cartoons in

patients, while Lee et al. [31] reported stronger response

of the left insula to the affective empathy cartoons in

patients. Despite their heterogeneous findings, both studies

suggest dissociable neural networks for the single empathy

components.

Rarely, studies report an association of neural activa-

tion with clinical parameters, thus, the impact of psy-

chopathology on the different emotional functions is far

from being elucidated and needs further research.

Therefore, a more detailed understanding of the exact

nature of these impairments is mandatory as a core

psychopathological dimension and thus provides a target

for the assessment and monitoring of patients during

treatment.
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Autism

Most recently, evidence has accumulated for similarities in

social cognition deficits between schizophrenia patients

(particularly subjects with negative symptoms) and

patients with autism spectrum disorders (ASD, [32]). On

the neural level, the so-called mirror neuron hypothesis of

autism [33–35] has been put forward during the last years

and stimulated many neuroimaging studies in ASD. These

studies revealed diminished activation in several compo-

nents of the human MNS during motor tasks. Moreover,

ASD individuals have repeatedly been shown to be

impaired in motor cognitive abilities, like imitation or the

understanding of goal-directed action, that have been

suggested to rely on the human MNS [36]. Most impor-

tantly, Dapretto et al. [37] showed that children with ASD

exhibited less activation in the inferior frontal gyrus (IFG)

compared with controls during observing and imitating

emotional expressions. Notably, IFG activation in ASD

children was negatively related to social impairments. An

alternative explanation for impaired social interaction in

ASD has been formulated by Schultz [38]. In his heuristic

stage model of face processing, he proposes that typically

developing infants have an inborn bias for faces which,

together with learning processes during infancy, led to

enhanced salience of facial stimuli. As a consequence,

children spend much time processing faces, develop high

experience in reading faces, and thus gain increasing per-

ceptual skills in the face domain. These processes are

thought to be predominantly mediated by the amygdala

and the FG. Schultz suggests that these basal processes

provide the ‘‘scaffolding’’ for the development of more

sophisticated social skills influenced by multiple brain

regions. The model posits that in ASD, early dysfunctions

in face-processing areas (i.e., the amygdala and the FG, as

evidenced by [39, 40]) lead to cascading deficits, including

impairments in social interaction, which may also involve

deficits in empathy. Schultz0s model is supported by

studies in blind children who show social impairments

similar to those observed in autistic subjects [41], indi-

cating that visual input and experience are crucial for the

development of social skills [38]. Interestingly, Pierce

et al. [42] found that ASD children exhibited less FG

activity to faces of adult strangers compared with controls,

while no activation differences occurred in response to

their mother’s face or to other children’s faces. This

finding indicates that FG hypoactivation in ASD is no ‘‘all-

or-nothing’’ phenomenon but can be modulated by certain

factors, such as the familiarity of faces. Moreover, Dzi-

obek et al. [43] observed a specific local increase in cor-

tical thickness of the FG which was not only associated

with impairments in face processing in ASD patients but

also with amygdala volume. Thus, their data provide

anatomical evidence of an abnormal amygdala-FG system

and its behavioral relevance to face-processing deficits in

ASD.

Several studies have reported that ASD subjects exhibit

less activation in the neural network for ToM, including the

mPFC, the temporal pole, and the STG [e.g., 44, 45].

Importantly, recent data suggest that ASD subjects activate

these ToM areas in a comparable way as controls (or even

to a greater extent) if an explicit instruction to attend to

social cues is provided [46, 47]. Regarding the ability to

share emotions, Bird et al. [48] revealed that the strength of

activation in the anterior insula during empathy for pain

was associated with the degree of alexithymia in autistic

and control subjects. Thus, these results indicate that

empathic deficits observed in ASD are strongly linked to

comorbid alexithymia rather than representing a necessary

feature of the social impairments in autism.

Conclusion

The aim of the present review was to give a brief overview

on the existing literature on social cognitive dysfunctions

in schizophrenia and autism. In schizophrenia research,

there is a general consensus that social cognition is distinct

from, though related to, basic neurocognition and other

clinical features [3, 49]. Moreover, social cognition shows

unique relationships to functional outcome, above and

beyond basic cognition [2] and thus exhibits an even better

target for intervention than basic cognition. And in the last

years, several intervention studies impressively demon-

strated that social cognitive deficits are modifiable through

experimental manipulations or specific training programs

[e.g., 50, 51].

Studying the neural correlates of social cognition is of

particular importance, because deficits in these domains

may explain the major dysfunctions in psychiatric disor-

ders that prevent effective (re-) integration into work and

social life [52].

Major aims for future research in this domain are the

establishment of the association of social cognitive deficits

with certain clinical symptoms and syndromes, the

assessment of the stability and specificity of these dys-

functions, and the relationship to clinical outcome vari-

ables. This not only will help to better characterize certain

patient groups, people at high-risk and relatives, but also

provides input for psychotherapeutic treatment. And in the

long run bearing this specificity analysis in mind, a par-

ticular pattern of deficits in social cognition might have the

potential to be a valid marker for certain psychiatric dis-

orders, such as schizophrenia and autism and thereby help

to establish efficient interventions to tap these deficits and

ameliorate these devastating diseases.
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