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Aberrant social behavior is a frequent clinical feature of schizophrenia and seems related to the duration and chronicity of the disorder. However, there is a paucity of research into the relationship between social behavior and social cognition in patients with severe chronic courses of schizophrenia. Accordingly, the present study sought to examine the appreciation of social rules and norms such as fairness and cooperation in schizophrenia patients who fulfilled the criteria for “deficit syndrome”. To this end, we utilized a so-called Ultimatum Game, and a Dictator Game, in which participants had the option to punish others’ unfair behavior. In addition, “theory of mind”, the ability to appreciate others’ mental states, was also examined using the Mental State Attribution Task (MSAT). Symptom severity was determined using the Positive and Negative Syndrome Scale. While patients with deficit schizophrenia responded to varying levels of fairness in similar ways to controls, the patients accepted fewer fair offers and engaged less in third-party punishment. Impaired theory of mind in patients reduced the latter, but not the former, group difference to non-significance. No significant correlations emerged between symptom severity and task performance. Together, these findings suggest that the understanding of others’ minds partly contributes to the appreciation of social rules and norms in patients with severe chronic courses of schizophrenia.
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Introduction

The term “schizophrenia” refers to a group of severe mental disorders that is characterized by delusions, hallucinations, disorganized speech and behavior, anhedonia, apathy, and social dysfunction (1). Social dysfunction is often associated with compromised social cognition that seems to affect social functioning independently from non-social cognition (2). One important component of social cognition is theory of mind (ToM), the ability to reflect upon thoughts, intentions, desires and emotions of oneself and others (3), sometimes interchangeably used with the term “mentalising” [e.g., (4)]. ToM is known to be impaired in schizophrenia, and it might be linked to the pathophysiology of psychotic symptoms and act as a predictor for social functioning (5, 6).

Another important factor related to poorer social functioning in schizophrenia concerns patients’ ignorance of more complex social norms and rules, as noted in Hecker’s (7) early description of “hebephrenia”. More precisely, Hecker described hebephrenia as often taking a chronic deteriorating course with transgressions of social etiquette being typical for this subtype of psychosis.

In spite of these early hints toward impaired recognition of “moral” values, only a small body of research, primarily from the 1960’s to 1980’s, has addressed this important feature of psychosis empirically. For example, in one study using a semi-structured interview, The Tsedek Test of Moral Judgement, it was shown that, while healthy controls took a rather humanitarian approach to moral issues, patients with schizophrenia considered authoritarian and self-protective values to be more important (8). Furthermore, when confronted with hypothetical situations requiring moral decisions, schizophrenia patients tended to display less stable ideas on morality than controls (9). Other research using the Kohlberg Moral Judgement Interview (MJI) reported that adolescents with schizophrenia employed “less mature (…) moral reasoning” when justifying moral judgments, suggesting difficulties in explaining the process of how to arrive at a certain judgement. Instead, they considered concepts as “power, status, and possessions” as more important than “equality, reciprocity, and trust” (10). In a more recent search for an explanation for these early findings on moral reasoning using the MJI, it has been argued that these studies might have underestimated confounding factors like social cognitive deficits and psychopathic personality traits and thus led to a skewed view on moral cognition in schizophrenia (11). This interpretation is supported by evidence suggesting that social cognitive deficits seemed to partially account for patients’ poor performance in the MJI (12). In other recent work on moral judgment, rather than moral reasoning, patients with schizophrenia have also been found to employ more utilitarian (or outcome-focused) decision-making than healthy controls when asked to judge whether it is morally appropriate for an agent in a moral dilemma scenario to harm one to serve the greater good (13).

A related, though in part diverging approach to study social norm recognition and social decision-making in schizophrenia, has utilized neuroeconomic games to model interactive situations in which players are required to act on the violation of a commonly accepted fairness rule (e.g., “tit-for-tat”). Abundant research has demonstrated that psychologically healthy individuals often chose seemingly “irrational” altruistic responses (even if the declared aim of the game entails maximization of one’s own benefit). Individuals with schizophrenia, in contrast, show somewhat aberrant responses, though fairly inconsistent. Specifically, in a so-called Ultimatum Game (UG) (14, 15), schizophrenia patients accepted significantly more unfair offers and rejected significantly more fair offers than healthy controls, even though overall, patients’ acceptance of unfair offers declined with growing unfairness, akin to what has been found in unaffected control samples (16–19). Along similar lines, work on altruistic punishment of another’s unfair behavior (20, 21) revealed that healthy individuals tend to invest own monetary resources to re-establish fairness, which has turned out to be similar in a group of patients with schizophrenia (16). Notably, economic decision-making was found to be largely unrelated to impaired ToM in schizophrenia.

Taken together, while the appreciation of fairness rules in schizophrenia appears to remain intact to some degree, it is unclear to what extent clinical characteristics, including chronicity of the disorder, might compromise this social understanding. This question is worthy of study, because schizophrenia patients with a so-called “deficit syndrome” show distinct socio-cognitive deficits including limited emotional responsivity and problems in dealing with complex social situations (22, 23). Deficit schizophrenia is also associated with deviant discrimination of facial affect (24), poor ToM compared to non-deficit patients (25), as well as diminished empathy and self-confidence (26).

Accordingly, the present study aimed to examine whether patients with deficit syndrome would display difficulties in appreciating fairness rules and whether performance in economic games was dependent on ToM abilities.



Methods


Participants

Thirty patients (10 female and 20 male) with a diagnosis of schizophrenia according to DSM-IV-R criteria (i.e., the presence of at least two of the following: delusions, hallucinations, grossly disorganized or catatonic behavior, negative symptoms, i.e., affective flattening, alogia, or avolition) participated in the study. In addition, they all met the concept of deficit schizophrenia, a subtype of schizophrenia that features negative symptoms over a prolonged duration (usually 12 months or more) as a stable trait (27). Following the work of Bryson and colleagues, a duration of psychosis of eight or more years was also required (22, 28). In our sample, patients’ mean duration of psychosis was 19.3 years. All patients had been followed-up for many years in the out-patient clinic of the LWL University Hospital Bochum and were on stable doses of second-generation antipsychotics. The severity of psychopathology was rated by an experienced clinician (blind to participants’ performance in the other tasks) using the Positive and Negative Syndrome Scale [PANSS; (29)]. Accordingly, patients were moderately ill with a PANSS positive syndrome score of 18.7 (SD 7.3), negative syndrome score of 17.1 (SD 8.0), a general psychopathology score of 32.0 (SD 13.0), resulting in a total PANSS score of 67.8 (SD 22.0).

For comparison, 30 healthy subjects (20 females) were recruited from the general public and the local university. Patient and control groups were similar in age and education. Drug abuse (except for tobacco), severe neuropsychiatric (other than schizophrenia) or somatic illnesses, mental retardation or insufficient knowledge of German language were exclusion criteria. All participants gave informed consent to participate in the study. The study was approved by the Ethics Committee of the Medical Faculty of Ruhr-University Bochum, Germany.

The patients’ mean age was 42.8 (SD 10.28) with a verbal IQ of 101 (SD 13.42) (as measured using the Mehrfachwahl-Wortschatztest (MWT-B), a common German screening instrument for verbal intelligence, which is similar to the Spot-the-Word test (30). The control group had a mean age of 42.8 (SD 13.74) with a slightly higher mean verbal IQ of 108 (SD 15.37). This difference in IQ was marginally significant (t = 1.98, df = 58, p = .053). Demographic and clinical characteristics are summarized in Table 1.


Table 1 | Demographic data and psychopathology ratings of patients with schizophrenia and controls.





Tasks


Economic Games

The economic games used here were adapted versions of the ones used by Wischniewski and Brüne (16). Prior to testing, all participants were provided with written and oral instructions and performed a practice trial. Participants received 10 Euros for participation, and another 0 to 5 Euros depending on their actual performance in the tests. All participants were informed about the possibility of gaining additional money but not about the exact mathematical procedure according to which the money was distributed. Thus, they did not know whether altruistic or selfish behavior was rewarded. In fact, participants received an additional 10 percent of the money invested in punishment in the Dictator Game; hence, they were “rewarded” for altruistic punishment.


Ultimatum Game

The UG is a neuroeconomic task requiring an understanding of fairness. The setup of the UG is such that two players are asked to decide how to split a fixed amount of money or money units (MU). One player assumes the role of a proposer, the other acts as a (passive) recipient. In our version of the UG, participants played the role of the recipient. The proposer (a virtual character) suggests to the recipient how to split 10 MU (depicted by a € symbol). There were three trials per split condition with shares of 5:5, 7:3, 8:2, and 9:1, respectively. We decided to shorten the original version developed by Wischniewski and Brüne (16), as a pre-test with the original 44-trial version (i.e., 11 trials per split condition) revealed that the chronic patients found the task taxing, most likely due to a substantially reduced attention span. The trials were shown in a random order. Thus, there was one fair condition in which the proposer offered 50 percent of the total MU and three other conditions varying in their degree of unfairness. Participants first viewed a picture of a face of a virtual person who would make the offer. Then, the proposer’s offer was shown on a computer screen. Subsequently, the participants were asked to decide whether they would accept or decline the given offer by clicking a mouse-button as quickly as possible (rejecting the offer resulted in a complete loss for both, acceptance led to an outcome according to the proposal). In other words, rejecting an unfair offer implied a mild form of punishment of the proposer, however at the cost for the recipient of losing some MU. Thus, strictly speaking, the most “rational” decision (from an economic point of view) would be to accept any offer. To ensure that participants acted as similar as possible as in “real-life” encounters, they were told that the facial images of the proposer were placeholders for real persons who had acted in exactly the same way as in previous games. We calculated mean acceptance rates per condition in percent.



Dictator Game With Punishment Option

The Dictator Game with the option to punish observed unfairness (DG-P) introduced a third character. That is, two virtual players (proposer and recipient) played a Dictator Game. This is similar to the UG, except that the recipient has no option to reject unfair offers. Instead, a third player (the participant) was given 10 MU per round and had the opportunity to re-install equity at his or her cost by investing some of his or her MU at their choice (in 0.5 MU steps). For every 0.5 MU invested to punish the proposer, the proposer’s amount was reduced by 1 MU while the recipient’s amount increased by 1 MU. For example, if the proposer made the offer to keep 8 MU for himself and to give 2 MU to the recipient, the participant, in the role of a third-party player, might invest 1.5 MU, which would deduce 3 MU from the proposers’ sum, and add 3 MU to the recipient’ amount, thus inducing equity (or fairness) in this example.

Similar to the UG, there were a total of 12 trials with 3 trials per split condition (5:5, 7:3, 8:2, and 9:1). The trials were presented in random order. Participants first viewed facial images of the two players (proposer and recipient), as in the UG, and were then shown the amount that the proposer offered to the recipient. In the next step, each participant was asked whether, and if so, to what amount he or she would like to change the distribution by investing some of his or her 10 MU. The distribution of MU was visualized using a slide bar and stacks of MU, such that no mathematical calculation was required. The participants moved a computer mouse cursor to the left or right, changing the invested MU and observing in real-time the impact of his or her decision on the other two players’ MU. Finally, the participant confirmed the invested amount with a mouse click and was shown a summary displaying the respective payoffs of Player A and B and the participant’s punishment investment (the setup of the DG-P is illustrated in Figure 1).




Figure 1 | (A) Introductory screen to the Dictator Game with Punishment Option (DG-P); (B) timeline of screens within an exemplary trial of the DG-P. (1) a fixation cross indicating the beginning of a trial (duration time, 2–2.5 s); (2) the proposer and recipient are introduced with their facial images and names (duration time, 6 s); (3) the third and fourth screen show the dynamic process of decision-making when moving the slide bar in the lower part of the image; (4) feedback concerning the final outcome (duration time, 4 s).






Theory of Mind

The ability to infer another’s thoughts or intentions was tested using a computerized version of the Mental State Attribution Task (MSAT), comprising a picture sequencing task and a questionnaire [(6) see Figure 2]. It consists of six cartoon stories, two of which show two persons cooperating with each other, two other cartoons showing one character deceiving another, and two cartoon stories depicting two people cooperating to deceive a third person. The participants were given 6 points for sequencing a story correctly (thus, maximum score for sequencing was 36 points) and a maximum of 23 points for answering questions about the characters’ mental states in terms of thoughts, beliefs, and intentions (thus, total score maximum was 59 points). The MSAT has been used in behavioral and neuroimaging studies from our own group [e.g., (31–34)]. It has also been translated in several languages, including English, Portuguese, Italian, and Chinese, and utilized in schizophrenia research, including the effects of oxytocin on social cognition [e.g., (35)].




Figure 2 | Illustration of the ToM task. Following written instructions, cartoon images are presented in jumbled order. Participants are asked to re-order the images using the cursor. Correct sequencing performance requires accurate inferences of the story characters’ mental states. In case the cartoon story is incorrectly sequenced, the right order is presented before questions about cognitive and affective aspects are asked.





Statistical Analysis

Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS), Version 26 for Windows. In line with previous research on analyses of mean count data (36), we first calculated the percentage of the mean acceptance rate (in the UG) and the invested MU for each offer (in the DG-P). We then used multivariate analyses of variance (MANOVAs) to compare differences in performance on the UG and DG-P between the groups with the four conditions (5:5, 7:3, 8:2, and 9:1) as the dependent variables (DVs). We also report results of ANOVAs comparing groups for each separate DV. The reason for choosing this statistical approach was that the data deviated from normality in some conditions. MANOVAs are considered fairly robust against violations of normality. To test whether performance in economic games was dependent on ToM abilities, any significant group differences in game performance were then followed-up using MANCOVAs, and ANCOVAs, as appropriate, with total ToM performance as a co-variate. We also used one-way ANOVAs for group comparisons of ToM scores, as well as ANCOVAs (to control for IQ). Because most clinical measures used ordinal scales, spearman-rho correlation analyses examined relations between task scores and clinical measures. Given the number of correlational analyses, we adjusted alpha to 0.01.





Results


Between-Group Differences


Theory of Mind

Schizophrenia patients had significantly lower ToM scores than controls. That is, they performed more poorly in the sequencing task than controls (26.9 ± 8.2 versus 32.3 ± 4.8 points; F = 9.622; df = 1,58; p = .003; ηp2 = .142) and in the questionnaire part (18.4 ± 5.2 versus 22.3 ± 1.3 points; F = 15.927; df = 1,58; p <.001; ηp2 = .215), resulting in a significant difference in the total ToM score (45.3 ± 12.1 versus 54.6 ± 5.6 points; F = 14.505; df= 1,58; p <.001; ηp2 = .200). Due to marginally significant differences in IQ (as reported above), we controlled group comparisons for IQ, showing that ToM differences remained highly significant (e.g., for the total ToM score, F = 10.217; df = 1,57; p = .002; ηp2 = .152).



Neuroeconomic Games


Ultimatum Game

Findings, as depicted in Figure 3, illustrate that both groups showed decreasing acceptance rates as offers became more unfair. A MANOVA with the four split conditions as DVs and diagnosis as the independent variable (IV) revealed a non-significant overall effect of diagnosis (F = 1.454; df = 4,55; p = .229; ηp2 = .095). The pattern of ANOVA results was slightly different in showing that the group difference for the fair split (i.e., 5:5) condition reached statistical significance (F = 5.873; df = 1.58; p = .019; ηp2 = .092), while ANOVA results for all other DVs were non-significant (all p’s <.42; all ηp2 <.011). An ANCOVA comparing groups for the fair split (i.e., 5:5) condition showed that the patients still continued to reject significantly fewer fair offers, after adjusting for ToM (F = 7.323; df = 1.57; p = .009; ηp2 = .114). Since the overall MANOVA was non-significant, we tested the robustness of this latter result using binary logistic regression analysis to predict group membership with ToM and acceptance of fair offers as predictor variables. Results were consistent with the ANCOVA results; the full model was highly significant (χ2 = 21.34, p < 0.0005) and both ToM and acceptance of fair offers were significant independent predictors of group membership (change in Log-Likelihood if ToM removed from the model = 15.46, p < 0.0005; change in Log-Likelihood if acceptance of fair offers removed from the model = 6.16, p = 0.013. In other words, results suggested that poorer ToM in patients did not fully account for these individuals’ reduced acceptance of fair offers in the UG and suggested instead the involvement of other distinct factor(s).




Figure 3 | Acceptance rates in the UG. Bars represent the proportion of accepted offers (y-axis) in the four split conditions (x-axis) for the healthy controls (HC) and the chronic schizophrenia patients (CS). Overall, acceptance rates decline with the degree of unfairness of the offer in both groups. The CS group accepts significantly less offers in the fair 5:5 split condition. *p < 0.05.





Dictator Game With Punishment Option

As regards the DG-P, Figure 4 shows that both groups invested more in punishment as behavior became more unfair. A MANOVA with punishment investments for each condition as the DVs and diagnosis as the IV showed a significant overall effect of diagnosis (F = 2.560; df = 4,55; p = .049; ηp2 = .159). No ANOVA results for the separate DVs were significant (all p’s >.15; all ηp2 <.034). When introducing ToM as a covariate, the MANCOVA revealed a significant effect for ToM (F = 3.091; df = 4,53; p = .023; ηp2 = .189), whereas the effect of diagnosis no longer remained significant, albeit continuing to show a trend (F = 2.322; df = 4,53; p = .069; ηp2 = .149). In other words, after adjusting for the significant effect of poorer ToM in patients, the group difference for investment in third-party punishment of unfairness was no longer statistically significant.




Figure 4 | Average punishment investment in the DG. Bars represent the average amount of money units invested (y-axis) in the four split conditions (x-axis) for the healthy controls (HC) and the chronic schizophrenia patients (CS). Punishment investment increased with growing unfairness of the offers in both groups. Overall, the CZ group invested less in third-party punishment.







Correlations Within the Patient Group

Spearman-rho correlations examined associations between cognitive task scores, performances in the neuroeconomic games, illness duration, and symptom severity. While no correlations between duration of illness and other scores were statistically significant at a 0.01 alpha level, there was a non-significant tendency toward an inverse correlation with ToM (rs = −.381, p = .042), consistent with the literature. As regards ToM, there was an additional correlation between ToM total score and verbal IQ (rs = .421, p = .001), but not with any one of the economic game results. With regard to psychopathology scores, there was only one significant inverse correlation between PANSS negative score and verbal IQ (rs = −.548, p = .007), but no significant associations with neuroeconomic decision-making.




Discussion

Schizophrenia is a heterogeneous group of disorders with marked impairment of social functioning (37). While antipsychotic drugs have the potential to reduce positive symptoms, a subgroup of patients with so-called “deficit syndrome” is characterized by the absence of remission, persistent negative symptoms and relative unresponsiveness to antipsychotic medication (1, 23, 38).

One consistent finding in the literature is that patients with schizophrenia have difficulties in social cognitive task performance, including affective face and voice perception, ToM or mentalising, and emotion recognition, which independently contribute to poor social functioning (39). Deficits in social cognition and aberrant neurocognition are known to affect social functioning (40). To our knowledge, there is a paucity of research addressing social cognition in the most severely and chronically ill patients with schizophrenia (24, 25).

Accordingly, we sought to study patients’ ability to comprehend basic rules of social exchange and fairness and to explore whether this kind of economic decision-making was related to social cognitive abilities such as ToM or duration of illness. Our hypotheses were partly confirmed. Patients with deficit syndromes had some basic understanding of fairness rules and equity, as shown by similar incremental rejection of unfair offers in a UG, and third-party punishment of observed unfairness. However, similar to a multitude of studies in patients with schizophrenia, individuals with “deficit syndrome” performed more poorly on a cognitive ToM task compared to controls, though comparable to our own previous work using the same ToM task in different samples with schizophrenia that did not fulfil the criteria for “deficit syndrome” (6, 31, 33, 41).

In contrast to a previous study in schizophrenia with shorter disease duration, where patients showed higher acceptance rates of unfair offers in the UG compared to controls (16), in the present study, patients with “deficit syndrome” did not display such a tendency. Instead, we observed generally lower acceptance rates in patients. While the overall MANOVA result was not significant, the separate ANOVA results suggested a significantly lower acceptance of fair offers in the 5:5-split condition in the UG. Further investigation indicated that both poorer ToM and higher rejection of fair offers contributed independently to discriminating patients from controls, suggesting the involvement of distinct factors. As one could suggest that this unusual behavior could be linked to distrust and paranoid ideation, we checked for correlations with PANSS items, but did not discover anything significant in this regard. Other features of deficit schizophrenia, not assessed in the current study, perhaps a more pessimistic outlook, might account for this finding.

With respect to third-party punishment of observed unfairness, earlier work found that schizophrenia patients with a mean disease duration of 5.6 years employed altruistic punishment to a similar degree compared to healthy controls, while patients with a mean disease duration of 10.8 years employed this strategy significantly less often (16, 17). Our finding that patients with deficit schizophrenia generally employed punishment significantly less than controls is consistent with these latter results. However, when controlling for ToM, we found a significant effect of ToM on third-party punishment, and a reduction of the group difference in punishment investment to a non-significant level. This suggests that this specific kind of economic decision-making, in contrast to previous work (16), is more strongly dependent on ToM in deficit schizophrenia. Unfortunately, a direct comparison of our own previous work with the present study was precluded for two reasons. First, as outlined in Methods, we decided to reduce the number of trials for the present study, so, a direct statistical comparison was not appropriate. More importantly, we used different ToM tasks in the two studies. That is, Wischniewski and Brüne (16) utilized the Reading the Mind in the Eyes Task (42), which some researchers consider more a test of emotion understanding than ToM (43), whereas in the present study we used a more traditional cartoon-based test of ToM reasoning (6, 31). This difference in methodology may also account for the fact that ToM had no impact on economic decision-making in Wischniewski and Brüne’s study (16), while it had more influence on third-party punishment in the current study, perhaps related to different psychometric properties of the tasks (44).

Aside from the lack of direct comparison with a group of schizophrenia patients not fulfilling the criteria for “deficit syndrome” the present study has several additional limitations. A second limiting factor of this study was the relatively small sample size and difference between groups with regard to gender. Third, potential medication effects could not be accounted for. Fourth, despite efforts to reduce the effects of the virtual nature of the economic games, we cannot rule out that task performance would have been different in ecologically more valid “real-life” conditions. Fifth, this study cannot differentiate between a potential lack of social engagement in this specific patient group, as opposed to a genuine impairment of the appreciation of rules of social exchange. Finally, it is difficult to assign the present findings solely to the chronicity or “deficit” nature of the syndrome. For example, iatrogenic effects may also have played a role, given that the participants had been hospitalized many times over the years and that the majority of them lived in residential homes for mentally ill people.

In summary, patients with chronic “deficit” schizophrenia seem to have some understanding of rules of social exchange including fairness and third-party punishment. However, in contrast to previous studies in less chronic patients, our patients with deficit schizophrenia were less likely to accept fair offers than controls, a difference that was not explained by poorer ToM in patients. Additional analysis of this unusual behavior indicated that poorer ToM and higher rejection of fair offers contributed independently to discriminating patients from controls, suggesting the involvement of distinct factors. In contrast, after adjusting for poorer ToM in our patients, the group difference in levels of investment in third-party punishment became non-significant. These findings warrant replication in larger samples and in direct comparison with less chronic states of the disorder. Future research may also need to take into consideration other cognitive factors such as executive functioning that putatively contribute to the development of a “deficit syndrome”. In a broader frame of reference, the recognition of rules of social exchange may be incorporated in programmes aiming at patient recovery and social integration.



Data Availability Statement

The datasets generated for this study are available on request to the corresponding author.



Ethics Statement

The studies involving human participants were reviewed and approved by Ethics Committee of the Medical Faculty of the Ruhr University Bochum, Germany. The patients/participants provided their written informed consent to participate in this study.



Author Contributions

CS collected the data, prepared the data for statistical evaluation and wrote the first draft of the manuscript. RL contributed to the study design, refined the analyses and commented on substantial parts of the manuscript. MB designed the study, performed the statistical analyses, and re-wrote parts of the manuscript.



References

1. Tandon R, Gaebel W, Barch DM, Bustillo J, Gur RE, Heckers S, et al. Definition and description of schizophrenia in the DSM-5. Schizophr Res (2013) 150(1):3–10. doi: 10.1016/j.schres.2013.05.028

2. Pinkham AE. Social cognition in schizophrenia. J Clin Psychiatry (2014) 75(Suppl 2):14–9. doi: 10.4088/JCP.13065su1.04

3. Premack D, Woodruff G. Does the chimpanzee have a theory of mind? Behav Brain Sci (1978) 1(4):515–26. doi: 10.1017/S0140525X00076512

4. Frith U, Frith CD. Development and neurophysiology of mentalizing. Philos Trans R Soc Lond B (2003) 358:459–73. doi: 10.1098/rstb.2002.1218

5. Harrington L, Siegert R, McClure J. Theory of mind in schizophrenia: A critical review. Cogn Neuropsychiatry (2005) 10(4):249–86. doi: 10.1080/13546800444000056

6. Brüne M. Emotion recognition, ‘theory of mind,’ and social behavior in schizophrenia. Psychiatry Res (2005) 133(2):135–47. doi: 10.1016/j.psychres.2004.10.007

7. Hecker E. Die Hebephrenie. Virchows Archiv für Pathol Anatomie und Physiol und für Klinische Medizin Band (1871) 52:394–429. doi: 10.1007/BF02329963

8. Johnson DL. The moral judgment of schizophrenics. J Nervous Ment Dis (1960) 130:278–85. doi: 10.1097/00005053-196004000-00002

9. Watson CG. A comparison of the ethical self-presentations of schizophrenics, prisoners and normals. J Clin Psychol (1972) 28(4):479–83. doi: 10.1002/1097-4679(197210)28:4<479::AID-JCLP2270280411>3.0.CO;2-9

10. Benson AL. Morality of schizophrenic adolescents. J Abnormal Psychol (1980) 89(5):674–7. doi: 10.1037/0021-843X.89.5.674

11. McGuire J, Langdon R, Brüne M. Moral cognition in schizophrenia. Cogn Neuropsychiatry (2014) 19(6):495–508. doi: 10.1080/13546805.2014.928195

12. McGuire J, Barbanel L, Brüne M, Langdon R. Re-examining Kohlberg’s conception of morality in schizophrenia. Cogn Neuropsychiatry (2015) 20(5):377–81. doi: 10.1080/13546805.2015.1042966

13. McGuire J, Brüne M, Langdon R. Outcome-focused judgements of moral dilemmas in schizophrenia. Consciousness Cogn (2017) 52:21–31. doi: 10.1016/j.concog.2017.04.004

14. Güth W, Schmittberger R, Schwarze B. An experimental analysis of ultimatum bargaining. J Economic Behav Organ (1982) 3(4):367–88. doi: 10.1016/0167-2681(82)90011-7

15. Falk A, Fischbacher U. A theory of reciprocity. Games Economic Behav (2006) 54(2):293–315. doi: 10.1016/j.geb.2005.03.001

16. Wischniewski J, Brüne M. Moral reasoning in schizophrenia: An explorative study into economic decision making. Cogn Neuropsychiatry (2011) 16(4):1–16. doi: 10.1080/13546805.2010.539919

17. Csukly G, Polgár P, Tombor L, Réthelyi J, Kéri S. Are patients with schizophrenia rational maximizers? Evidence from an ultimatum game study. Psychiatry Res (2011) 187(1):11–7. doi: 10.1016/j.psychres.2010.10.005

18. Agay N, Kron S, Carmel Z, Mendlovic S, Levkovitz Y. Ultimatum bargaining behavior of people affected by schizophrenia. Psychiatry Res (2008) 157(1):39–46. doi: 10.1016/j.psychres.2006.03.026

19. de la Asuncion J, Docx L, Sabbe B, Morrens M, de Bruijn ER. Abnormal emotion processing, but intact fairness and intentionality considerations during social decision-making in schizophrenia. Front Psychol (2015) 6:1058. doi: 10.3389/fpsyg.2015.01058

20. Fehr E, Fischbacher U. Third-party punishment and social norms. Evol Hum Behav (2004) 25(2):63–87. doi: 10.1016/S1090-5138(04)00005-4

21. De Quervain DJ, Fischbacher U, Treyer V, Schellhammer M, Schnyder U, Buck A, et al. The neural basis of altruistic punishment. Science (2004) 305(5688):1254–8. doi: 10.1126/science.1100735

22. Bryson G, Bell M, Kaplan E, Greig T, Lysaker P. Affect recognition in deficit syndrome schizophrenia. Psychiatry Res (1998) 77(2):113–20. doi: 10.1016/S0165-1781(97)00140-6

23. Yu M, Tang X, Wang X, Zhang X, Zhang X, Sha W, et al. Neurocognitive impairments in deficit and non-deficit schizophrenia and their relationships with symptom dimensions and other clinical variables. PloS One (2015) 10(9):e0138357. doi: 10.1371/journal.pone.0138357

24. Strauss GP, Jetha SS, Ross SA, Duke LA, Allen DN. Impaired facial affect labeling and discrimination in patients with deficit syndrome schizophrenia. Schizophr Res (2010) 118(1):146–53. doi: 10.1016/j.schres.2010.01.016

25. Csukly G, Polgár P, Tombor L, Benkovits J, Réthelyi J. Theory of mind impairments in patients with deficit schizophrenia. Compr Psychiatry (2014) 55(2):349–56. doi: 10.1016/j.comppsych.2013.08.025

26. Lincoln TM, Mehl S, Kesting ML, Rief W. Negative symptoms and social cognition: identifying targets for psychological interventions. Schizophr Bull (2011) 37(Suppl 2):S23–32. doi: 10.1093/schbul/sbr066

27. Carpenter WT, Heinrichs DW, Wagman AM. Deficit and nondeficit forms of schizophrenia: the concept. Am J Psychiatry (1988) 145(5):578–83. doi: 10.1176/ajp.145.5.578

28. Bryson G, Whelahan HA, Bell M. Memory and executive function impairments in deficit syndrome schizophrenia. Psychiatry Res (2001) 102(1):29–37. doi: 10.1016/S0165-1781(01)00245-1

29. Kay SR, Fiszbein A, Opler LA. The Positive and Negative Syndrome Scale (PANSS) for Schizophrenia. Schizophr Bull (1987) 13(2):261–76. doi: 10.1093/schbul/13.2.261

30. Baddeley A, Gathercole S, Papagno C. The phonological loop as a language learning device. Psychol Rev (1998) 105(1):158–73. doi: 10.1037/0033-295X.105.1.158

31. Brüne M, Abdel-Hamid M, Lehmkämper C, Sonntag C. Mental state attribution, neurocognitive functioning, and psychopathology: What predicts poor social competence in schizophrenia best? Schizophr Res (2007) 92:151–9. doi: 10.1016/j.schres.2007.01.006

32. Brüne M, Schaub D. Mental state attribution in schizophrenia: what distinguishes patients with “poor” from patients with “fair” mentalising skills? Eur Psychiatry (2012) 27:358–64. doi: 10.1016/j.eurpsy.2010.10.002

33. Brüne M, Schaub D, Juckel G, Langdon R. Social skills and behavioral problems in schizophrenia: The role of mental state attribution, neurocognition and clinical symptomatology. Psychiatry Res (2011a) 190:9–17. doi: 10.1016/j.psychres.2010.03.015

34. Brüne M, Özgürdal S, Ansorge N, von Reventlow H, Peters S, Nicolas V, et al. An fMRI study of “theory of mind” in at-risk states of psychosis: Comparison with manifest schizophrenia and healthy controls. NeuroImage (2011b) 55:329–37. doi: 10.1016/j.neuroimage.2010.12.018

35. Jarskog LF, Pedersen CA, Johnson JL, Hamer RM, Rau SW, Elliott T, et al. A 12-week randomized controlled trial of twice-daily intranasal oxytocin for social cognitive deficits in people with schizophrenia. Schizophr Res (2017) 185:88–95. doi: 10.1016/j.schres.2017.01.008

36. Ridout M, Demetrio CGB, Hinde J. Models for count data with many zeros. In: Proceedings of the XIX International Biometric Conference, Cape Town, South Africa, International Biometric Society (1998). p. 179–92.

37. Owen MJ, Sawa A, Mortensen PB. Schizophrenia. Lancet (Lond Engl) (2016) 388(10039):86–97. doi: 10.1016/S0140-6736(15)01121-6

38. Kirkpatrick B, Buchanan RW, Ross DE, Carpenter WT Jr.. A separate disease within the syndrome of schizophrenia. Arch Gen Psychiatry (2001) 58(2):165–71. doi: 10.1001/archpsyc.58.2.165

39. Green MF, Horan WP, Lee J. Social cognition in schizophrenia. Nat Rev Neurosci (2015) 16(10):620–31. doi: 10.1038/nrn4005

40. Fett A, Viechtbauer W, Dominguez MD, Penn DL, van Os J, Krabbendam L. The relationship between neurocognition and social cognition with functional outcomes in schizophrenia: a meta-analysis. Neurosci Biobehav Rev (2011) 35(3):573–88. doi: 10.1016/j.neubiorev.2010.07.001

41. Abdel-Hamid M, Lehmkämper C, Sonntag C, Juckel G, Daum I, Brüne M. Theory of mind in schizophrenia: The role of clinical symptomatology and neurocognition in understanding other people’s thoughts and intentions. Psychiatry Res (2009) 165:19–26. doi: 10.1016/j.psychres.2007.10.021

42. Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I. The “Reading the Mind in the Eyes” test revised version: A study with normal adults, and adults with Asperger syndrome or high-functioning autism. J Child Psychol Psychiatry Allied Disciplines (2001) 42(2):241–51. doi: 10.1111/1469-7610.00715

43. Oakley BFM, Brewer R, Bird G, Catmur C. Theory of Mind is not Theory of Emotion. J Abnormal Psychol (2016) 125:1–25. doi: 10.1037/abn0000182

44. Pinkham AE, Harvey PD, Penn DL. Social Cognition Psychometric Evaluation: Results of the final validation study. Schizophr Bull (2018) 44(4):737–48. doi: 10.1093/schbul/sbx117



Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Claassen, Langdon and Brüne. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fpsyt.2020.00835_cover.jpg
, frontiers
in Psychiatry

Recognition of Social Rule Violation
in“Deficit Syndrome” Schizophrenia: A
Study Using Economic Games





OEBPS/Images/fpsyt-11-00835-g001.jpg
random (2 - 2.55)

seit-pacs
fixation paced

allocator and
reciient

Geciion

g





OEBPS/Images/fpsyt-11-00835-g003.jpg
0s
08
o7

05
o

03
o

s terss

Usater7a
RS

U atersz

UG otere:1





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Recognition of Social Rule Violation in “Deficit Syndrome” Schizophrenia: A Study Using Economic Games

      

        		

          Introduction

        



        		

          Methods

        

          		

            Participants

          



          		

            Tasks

          

            		

              Economic Games

            

              		

                Ultimatum Game

              



              		

                Dictator Game With Punishment Option

              



            



            



            		

              Theory of Mind

            



            		

              Statistical Analysis

            



          



          



        



        



        		

          Results

        

          		

            Between-Group Differences

          

            		

              Theory of Mind

            



            		

              Neuroeconomic Games

            

              		

                Ultimatum Game

              



              		

                Dictator Game With Punishment Option

              



            



            



          



          



          		

            Correlations Within the Patient Group

          



        



        



        		

          Discussion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fpsyt-11-00835-g002.jpg





OEBPS/Images/logo.jpg
, frontiers
in Psychiatry





OEBPS/Images/fpsyt-11-00835-g004.jpg
U

-

15

o

oG aterss DGoter7a DG atersz oG oterst
s o ta





OEBPS/Images/table1.jpg
Schizophrenia Controls

N 30 30
M rato 2010 1020
Age 28(103) 28(138)
Duraton of s 19302) -
Verbal [ 101 (134) 108(15.4)
PANSS positve 187073 -
PANSS negalive 17.1689) -
PANSS giobal 320(130) -
PANSS sum score 67.8220) -

M. male: F. fernale; PANSS, Posiive and Negative Syndrome Scale.





