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”…the role of evidence is, in the main, to correct our mistakes, our prejudices, our tentative 

theories—that is, to play a part in the critical discussion, in the elimination of error. By 
correcting our mistakes, we raise new problems. And in order to solve these problems, we 

invent conjectures, that is, tentative theories, which we submit to critical discussion, directed 
towards the elimination of error.” 

 
Karl Raimund Popper 

The Myth of the Framework: In Defence of Science and Rationality (1993), 140 
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Abstract 

Psychotic disorder is a disabling mental disorder listed as the 8th leading cause of living with 

disability for people between the age of 15 and 44 according to the World Health Report by 

WHO in 2001. The question of what are the causes of psychotic disorder, however, remains 

elusive. Drawing from classic twin studies, psychotic disorder has been suggested to be highly 

heritable, but recent findings from genome wide association studies imply that this may have 

been overestimated. More recently, evidence has accumulated demonstrating the importance 

of environmental factors, particularly social factors. However, despite the numerous studies 

showing associations between various social factors and psychotic disorder, the mechanism 

that explains this relationship remains unclear. The present dissertation aimed to address these 

research gaps by testing hypotheses drawn mainly from two theoretical frameworks, the social 

defeat hypothesis and cognitive model of psychosis. 

The social defeat hypothesis argues that the common denominator of various 

apparently different social risk factors is the negative experience of being excluded from the 

majority group, and that this social defeat experience has a causal influence on psychosis. The 

first study in this dissertation tested this hypothesis by investigating whether various social 

adversities can be summed up into one latent common factor, and whether this factor has an 

effect on psychotic symptoms while controlling for its effect on depression and anxiety. 

Competing hypotheses arguing for the reverse effect were also tested. This first study was a 

cross-sectional survey in a community sample (N = 2350) from Germany (n = 786), Indonesia 

(n = 844), and the United States (n = 720). Confirmatory factor analysis (CFA) and path 

analysis with structural equation modeling were used to test the hypotheses. In the CFA two 

latent factors reflecting current and past experiences of social defeat could be identified with 

acceptable model fit. Path analysis indicated acceptable fit for both social defeat and reverse 

models, and both the path from current social defeat to psychotic symptoms and the reverse 
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path were significant, although the reverse path was weaker. Interestingly, the current but not 

the past social defeat factor was significantly associated with psychotic symptoms.  Overall, 

the results indicate that postulates derived from the social defeat hypothesis fit the data.  

The second study aimed to discover the psychological mechanisms explaining the 

association between social defeat and psychosis found in the first study. Drawing from 

cognitive model of psychosis, several putative mediators indicating cognitive vulnerability 

were tested. Specifically, based on the sample of the first study, low perceived social rank, 

negative schemas related to self-and other, and loneliness were tested as plausible mediators. 

Mediation path analysis with structural equation modeling was used. Social rank, negative 

schemas, and loneliness significantly mediated the relationship between social defeat and 

negative symptoms and the models explained a large amount of the variance (R2 = .43 - .44). 

For positive symptoms, only negative schemas were a significant mediator (R2 = .27). The 

results support the assumption that cognitive vulnerability is a relevant translating mechanism 

as postulated by cognitive models of psychosis.  

After discovering that negative-self schemas were the most important mediator, in the 

third study the postulate from cognitive models of psychosis that negative-self beliefs both 

cause and maintain psychotic symptoms via negative affect was examined.  A longitudinal 

cohort design in a community sample (N = 962) from Germany, Indonesia, and the United 

States was used. Negative-self schema, negative affect, and psychotic symptoms were 

measured repeatedly every four months (baseline, 4-, 8-, and 12-months-follow-up). Cross-

lagged panel and longitudinal mediation analyses with structural equation modeling were 

used. Independent cross-lagged panel models showed a significant unidirectional longitudinal 

path from negative-self schema to psychotic symptoms and bidirectional longitudinal 

associations between negative-self schema to negative affect, suggesting a vicious cycle of 

schema and affect. Furthermore, there was a significant indirect effect pathway of negative 
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schema (baseline) via negative affect (4-months-follow-up), maintained over the course of 

eight months (8-months-follow-up) to psychotic symptoms (12-months-follow-up) suggesting 

mediation. Our findings support the postulated affective pathway from negative-self schema 

to symptoms. Specifically, negative-self schema and affect formed a vicious cycle building up 

over the course of several months, before impacting upon psychotic symptoms.  

Overall, the results contribute to extending the theoretical framework of social defeat 

hypothesis and cognitive models of psychosis. Importantly, psychological mechanisms of the 

relationship between social defeat and psychosis derived from cognitive models of psychosis 

were empirically found. In this regard, negative schemas were the most important mediator 

that transmitted its effect onto psychotic symptoms via negative affect. One clinical 

implication is that breaking the vicious cycle by targeting negative-self schema and negative 

affect in populations vulnerable to social defeat may be a viable prevention strategy. This 

approach may be guided by CBT techniques such as cognitive restructuring for negative 

schema and improving emotion regulation skills for negative affect. 
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1 Theoretical Background 

1.1. Schizophrenia and the continuum of psychosis 

Schizophrenia is a mental condition with severe consequences for the individual and 

the community costing on average 106 USD thousand per person per year (Evensen et al., 

2015). According to the DSM-5, schizophrenia is characterized with at least two of the 

following symptoms occurring notably in a one month period, delusion, hallucination, 

disorganized speech, grossly disorganized or catatonic behavior, and negative symptoms 

(American Psychiatric Association, 2013). The diagnostic criteria emphasized that at least one 

of the symptoms must be delusions, hallucinations, or disorganized speech. However, the 

most clinically important symptoms are arguably persecutory delusion (Freeman & Garety, 

2014) and hallucinations (Beck & Rector, 2003). Persecutory delusion has been reported to be 

experienced by 70% of first episode psychosis patients (Coid et al., 2013). Similarly, 70% of 

schizophrenia patients reported to have experienced hallucinations (Sartorius et al., 1986).  

However, the view that schizophrenia is a diagnostic category has been contested for 

some time. Since 50 years ago, the idea that delusions and hallucinations are discrete, 

discontinuous phenomena with nothing in between has been challenged (Strauss, 1969). This 

lead to the idea of a continuum of psychosis that has since been elaborated, particularly by 

van Os and colleagues (Johns & van Os, 2001; Linscott & van Os, 2010).  

Because there has been more than one theory of continuum of psychosis, several tenets 

of the notion of continuum of psychosis adopted in this dissertation are worth elaborating. 

First, the idea of a psychosis continuum does not imply a continuum of disorder. This is 

important to be stated because even though around 5.8% of the general population in 18 

countries around the globe reports having some kind of psychotic experiences (McGrath et al., 

2015), only 0.55% of the population is diagnosed with schizophrenia (McGrath, Saha, Chant, 
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& Welham, 2008). Secondly, the psychosis continuum is most likely not normally distributed. 

In particular, the distribution is most likely to be positively skewed (Johns & van Os, 2001). 

This distribution means that most people have no to very low level of symptoms and there is a 

significant proportion of the population with non-zero values. Importantly, this hypothesized 

distribution has been demonstrated exactly as predicted in regard to paranoid thoughts in the 

general population (Freeman et al., 2005). Third, the continuum view of psychosis holds that 

psychotic symptoms at the subclinical level, also called psychotic experiences, are on the 

same continuum with psychotic disorder. Psychotic symptoms experienced by individuals 

without a diagnosis of psychotic disorder differ only in frequency, severity, and/or distress in 

comparison to psychotic symptoms experienced by individuals with a diagnosis of psychotic 

disorder. In other words, they do not differ in kind. This interpretation of the continuum is 

called the psychosis-proneness-persistence-impairment model (Linscott & van Os, 2013). 

Specifically, this model postulated that the early expression of psychosis-proneness is 

transient and relatively common. However, stressors and risk factors may act to prolong and 

increase the severity of the symptoms thereby increasing the probability of the development 

of clinically significant psychotic symptoms. This model implies continuity in a 

phenomenological and temporal sense. Evidence for this model comes from a meta-analysis 

utilizing odds ratios from various studies that investigated the risk factors of presence of 

psychotic symptoms and found striking similarity with risk factors of schizophrenia (Linscott 

& van Os, 2013). They therefore conclude that psychotic symptoms at the subclinical level 

behave like psychotic disorders, in the sense that the same factors contributing to the 

development and maintenance of psychotic symptoms at the subclinical level may also 

contribute to psychotic symptoms at the clinical level. Indeed, this assumption has been 

strengthened with evidence coming from a twin study showing that psychotic experiences are 

hereditary to an extent (Zavos et al., 2014). Additionally, they found that both severe and non-
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severe psychotic experiences have the same rate of hereditability estimate suggesting 

consistent etiology as postulated by the psychosis-proneness-impairment model.  

1.2. The etiology of schizophrenia: The social defeat hypothesis  

Despite years of research, the question of what are the causes of psychotic disorder has not 

arrive at a conclusive answer. Drawing from classic twin studies, psychotic disorder has been 

suggested to be highly heritable (Tandon, Keshavan, & Nasrallah, 2008), but recent findings 

from genome wide association studies suggest that this may have been overestimated 

(Schizophrenia Working Group of the Psychiatric Genomics Consortium, 2014). More 

recently, evidence has accumulated suggesting the importance of environmental factors, 

particularly social factors.  

Environmental factors, particularly those of social nature, have been repeatedly shown 

to be a risk factor of psychosis. Social risk factors of psychosis at a clinical and subclinical 

level are, for example, migration, experiencing discrimination, low socio-economic status, 

and childhood trauma (Linscott & van Os, 2013). In response to the accumulating findings of 

various social risk factors of psychosis, a theoretical framework explaining these findings was 

proposed called the social defeat hypothesis (SD, Selten, van der Ven, Rutten, & Cantor-

Graae, 2013). The SD hypothesis argues that the common denominator of these social risk 

factors is the negative experience of being excluded from the majority group. The notion 

stems from animal experimental research, specifically from a well-known phenomenon that 

rodents exposed to stress induced with SD (e.g. forcing them to live with a dominant rodent) 

exhibit behavioral markers of psychosis such as fear of other rodents, similar to paranoia 

(Badowska, Brzózka, Chowdhury, Malzahn, & Rossner, 2015).  

The SD hypothesis argues that SD is causally related to schizophrenia. However, 

establishing causality has always been an elusive endeavor, and particularly so for clinical 
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psychology and psychiatry (for a discussion, see Kendler, 2012) . To establish SD as a causal 

factor of schizophrenia, as explained in Selten et al. (2013) two alternative explanations to the 

association between SD risk factors and schizophrenia have to be examined, 1) the observed 

association is due to genetic confounding and 2) SD is not a specific risk factor for 

schizophrenia. These two alternative explanations point out that SD is a consequence, rather 

than a cause of schizophrenia. First, the genetic confounding explanation assumes that factors 

that have been found to be associated with schizophrenia such as having a migration 

background and living in urban areas are the consequence of a schizophrenia genetic 

predisposition. In other words, this explanation assumes that people who are genetically 

predisposed to schizophrenia move to urban areas, emigrate due to failing to integrate in home 

country (i.e. social selection hypothesis (Ødegård, 1932), victimized during childhood due to 

poor social skills, and use illicit drugs because they are unhappy. However, this genetic 

confounding explanation rests on too many challenges (see Selten et al., 2013). The most 

important challenge is the requirement to discover one group of genes that is responsible for 

many factors at the same time, i.e. causing schizophrenia, moving to urban areas, emigrating, 

being bullied, and using drugs. In regards to specificity, risk factors are rarely specific in 

clinical psychology and psychiatry. This also applies in the field of medicine, for example, 

smoking has been found to cause various forms of cancer, cardiovascular diseases, and 

respiratory disease (Office of the Surgeon General (US) & Office on Smoking and Health 

(US), 2004), which makes smoking a non-specific but causal risk factor. Therefore, the notion 

that the relationship between SD and schizophrenia is causal is more parsimonious and 

plausible than the alternative explanation of genetic confounding.  

However, the notion that various factors of social adversity reflect one common 

denominator as conceptualized by the SD hypothesis remains a theoretical assumption, yet to 
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be empirically tested. If this assumption is affirmed, the question is whether this type of 

experience is a predictor of psychosis and other mental disorders.  

1.3. Cognitive models of psychosis: Explaining the relationship between social 

defeat and psychosis 

Pioneering psychological models explaining the formation of various symptoms of psychosis 

have been developed decades ago (e.g. Mintz & Alpert, 1972). Since then, research findings 

on psychological factors of psychosis have accumulated and led to advancements and better 

understanding of psychological models. Cognitive models of psychosis have proved useful 

and became a basis of a psychological therapy for psychosis, called cognitive behavioral 

therapy for psychosis (CBTp), that has become widely recommended in the UK (National 

Institute for Health and Clinical Excellence, 2009).  

Cognitive models can focus on different symptoms, so that we differentiate between 

cognitive model of positive symptoms (Garety, Kuipers, Fowler, Freeman, & Bebbington, 

2001), persecutory delusions (Freeman & Garety, 2014; Freeman, Garety, Kuipers, Fowler, & 

Bebbington, 2002; Kesting & Lincoln, 2013), hallucinations (Beck & Rector, 2003), and 

negative symptoms (Rector, Beck, & Stolar, 2005a). All of these models were postulated by 

synthesizing evidence on cognitive, social, and emotional processes from epidemiological, 

cross-sectional, experimental, and treatment studies. Although the models differ in emphasis, 

they cohere in emphasizing the importance of cognitive vulnerability factors and an affective 

pathway to psychosis. In addition, all models focus on providing psychological mechanisms 

that bridge the connection from vulnerability or risk factors into symptoms of psychosis. 

Consequently, drawing from cognitive models of psychosis various constructs of cognitive 

vulnerabilities that may bridge the connection from SD into symptoms of psychosis can be 

postulated. 
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1.3.1. Social rank 

One appealing construct that may indicate a cognitive vulnerability and mediate the 

relationship between SD and psychosis is social rank. It is a construct that may represent the 

perception of SD in humans, as argued by the original authors of the SD hypothesis (Selten et 

al., 2013). Social rank is formed by comparing oneself to others with similar characteristics 

(e.g. of age, gender), particularly through the comparison of relative strength, social 

attractiveness, and relative fit to the group (Allan & Gilbert, 1995). People with relatively low 

social rank would be characterized by being physically weaker than people around them, not 

attractive, and left out by the group. These characteristics resemble the situation of male 

rodents under SD manipulation, which are arbitrarily placed with a dominant male rodent and 

a female rodent in a cage, thus forcing it to undergo the experience of being physically 

weaker, less attractive, and left out. On top of that, previous studies have found that social 

rank is significantly associated with  psychotic symptoms (Freeman et al., 2005; Wickham, 

Shryane, Lyons, Dickins, & Bentall, 2014) and recently, a pioneering virtual reality 

experimental study found that manipulation of social rank leads to increases of paranoid 

beliefs (Freeman et al., 2014).  

1.3.2. Negative schema 

Global negative beliefs about the self and others is another construct that may also mediate 

the association between social adversity and psychotic symptoms. Numerous studies showed 

that negative schemas about the self and others are associated with psychosis (e.g. Kesting & 

Lincoln, 2013; Lincoln, Mehl, Kesting, & Rief, 2011; Taylor et al., 2014). Furthermore, self-

esteem has been shown to mediate the effect of social exclusion, an indicator of social 

adversity, on psychotic symptoms (Kesting, Bredenpohl, Klenke, Westermann, & Lincoln, 
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2013) and negative beliefs about the self and others to mediate the relationship between 

childhood adversity and psychotic symptoms (Murphy, Murphy, & Shevlin, 2015).  

1.3.3. Loneliness 

Another potential mediator that could be linked to some of social adversity factors associated 

with psychosis (e.g. small social networks, discrimination) is loneliness. Loneliness is defined 

as the subjective appraisal of social isolation along with feelings of sadness (Hawkley & 

Cacioppo, 2010). Indeed, it has been shown that being a bully victim in adolescence predicts 

loneliness in young adulthood (Segrin, Nevarez, Arroyo, & Harwood, 2012). Moreover, 

loneliness is related to psychotic symptoms in first-episode psychotic patients (Sündermann, 

Onwumere, Kane, Morgan, & Kuipers, 2014) and in a community sample (Jaya, Hillmann, 

Reininger, Gollwitzer, & Lincoln, 2016).  

Hence, there is an evidence-based rationale to expect social rank, negative beliefs 

about self and others, and loneliness to arise from an accumulation of adverse social 

experiences and to mediate the well-known association between social adversities and 

psychotic symptoms. Critically, however, the abovementioned constructs, namely social 

adversity (Slavich & Irwin, 2014), social rank (Gilbert & Allan, 1998), negative schemas 

(Vorontsova, Garety, & Freeman, 2013), and loneliness (Cacioppo, Hughes, Waite, Hawkley, 

& Thisted, 2006), have also been shown to be predictive of depression. Relatedly, depression 

is strongly associated with both positive (Hartley, Barrowclough, & Haddock, 2013) and 

negative (Sax et al., 1996) symptoms of psychosis. Thus, depression has to be taken into 

account to ascertain the specificity of translator mechanisms to psychosis.  
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1.4. The affective pathway to psychosis: Negative schemas and negative affect 

Among the identified three potential mediators of the relationship between SD and 

psychosis, negative schemas seem to be one construct that have received most attention in the 

literature. The importance of negative schemas is best illustrated by a cognitive model by 

Kesting and Lincoln (2013). They propose that critical interpersonal experiences, such as 

childhood trauma, lead to the development of negative-self schema. This schema will then be 

reactivated upon an exposure to a social stressor, followed by an increase in negative affect, 

and ultimately, lead to the increase in threat beliefs, a precursor of persecutory delusions. 

These threat beliefs will then trigger a range of behavioral responses such as social 

withdrawal that further contribute to negative, or the lack of positive, interpersonal 

experiences creating a vicious circle. Similarly, the model by Garety et al (2001) postulates 

that general positive symptoms can be traced back to dysfunctional schemas that are followed 

by negative affect. Furthermore, the model by Beck and Rector (2003) stresses schemas as a 

crucial causal factor of hallucination. Overall, it can be postulated that negative schemas 

contribute to the development and maintenance of symptoms of psychosis via negative affect. 

The importance of negative schemas in psychosis and the affective pathway to 

psychosis have been supported by empirical evidence. For example, the postulate that 

negative-self schema plays an important role in the emergence of symptoms has been 

supported by the observation that a decrease in self-esteem predicts the emergence of 

paranoid symptoms in daily life (Thewissen et al., 2011). Additionally, the postulate that 

negative affect precede psychotic symptoms have also been supported by various empirical 

evidence, such as an experience sampling study showing that negative affect precede the 

emergence of paranoia (Kramer et al., 2013) and longitudinal studies showing that anxiety 

(Oliver, O’Connor, Jose, McLachlan, & Peters, 2012) and depression (Fowler et al., 2012) 

prospectively predict paranoia. Although evidence has now accumulated in supporting the 
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assumption that negative-self schema and negative affect play a causal role in psychosis, the 

complex mechanisms postulated by cognitive models (e.g. Garety et al., 2001) that negative 

affect longitudinally mediates the relationship between negative schemas and symptoms 

remains to be tested.  
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2 Aims of the Dissertation  

Although the association between social adversity and psychosis has attracted much 

attention, the psychological mechanism explaining the association has not been much 

investigated. Specifically, the psychological processes behind the relationship between social 

adversity and psychosis are not well understood and have not been much empirically 

explored. On top of that, negative schemas and its affective pathway to psychosis, a central 

postulate of cognitive models of psychosis, have not been investigated longitudinally.  

Furthermore, most of the abovementioned accumulated evidence on the topic of social 

adversity, cognitive vulnerability, affective pathway and psychosis is based on a narrow 

subpopulation, such as research participants from white, educated, industrialized, rich, 

democratic countries (WEIRD), which may not be generalizable to other subpopulations 

(Henrich, Heine, & Norenzayan, 2010). Investigating more than one subpopulation is 

particularly relevant in psychological models where cultures may play a decisive role. The 

present study thus aimed at clarifying the issues raised above by testing our hypotheses on 

large community samples from Germany, Indonesia, and the United States. 
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3 Study 1: Social adversities and psychotic symptoms: A test of 

predictions derived from the social defeat hypothesis 

3.1. Background 

The present study tested several predictions derived from the SD hypothesis using path 

analysis in a large and heterogeneous population sample from three countries located on 

different continents. Specifically, reflecting the claims of the SD hypothesis that apparently 

different negative social experiences may load on a common factor, we hypothesized that 

negative social experiences that have been shown in previous studies to be associated with 

psychosis would load on a common factor. As some of these experiences date back to 

childhood and adolescence whereas others reflect ongoing present adversity, our specific 

hypothesis was that a) childhood abuse and bullying victim experience in school would 

indicate a latent past SD factor, whereas present bullying victim experiences, ostracism, social 

undermining, a low level of social support, small networks, low socioeconomic status, 

minority status, and perceived discrimination would indicate a latent present SD factor. We 

also hypothesized that b) there would be specific association of the past and current SD latent 

factors and psychotic symptomatology (combined positive and negative symptoms) that 

remain after controlling for their association with depression and anxiety; c) the path that 

assumes SD to precede psychosis (as predicted by the SD hypothesis) would be stronger than 

the path that assumes the reverse (as predicted by the competing hypothesis), and d)  the 

pattern of results would be stable across countries.  

          Jaya, E. S., & Lincoln, T. M. (2016). Social adversities and psychotic symptoms: A 

test of predictions derived from the social defeat hypothesis. Psychiatry Research, 245, 

466–472. https://doi.org/10.1016/j.psychres.2016.09.002 
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3.2. Methods 

This study used the baseline data of the longitudinal mental health and social situation survey 

project. Specifically, the study used the baseline sample that consisted of 2350 participants of 

whom 720 participants completed the English, 786 the German and 844 the Indonesian 

version of the survey. Furthermore, the study included analyzed data from the following 

measures, demographic and mental health problem questions, socio-economic status, bullying 

victim experiences, child abuse, discrimination, social undermining, social network and 

support, ostracism experiences, anxiety, depression, and psychotic symptoms. 

The analyses were conducted with structural equation modeling (SEM). First, 

confirmatory factor analyses (CFA) were calculated to establish factorial validity of latent 

variables (past and current SD, psychotic symptoms, depression, and anxiety). Second, path 

analyses were conducted. Both analyses were conducted using lavaan ver. 0.5-17 (Rosseel, 

2012) in R version 3.2.1 and were estimated using maximum likelihood procedure with robust 

standard errors and Satorra-Bentler scaled statistic to correct for non-normal distribution. We 

also repeated the path analyses with country as a group variable to investigate whether the 

results are comparable across the different countries.  

3.3. Results 

In the CFA two factors reflecting current and past experiences of SD could be 

identified with acceptable fit. Path analysis indicated acceptable fit for both SD and reverse 

models, and both the path from current SD to psychotic symptoms and the reverse one were 

significant, although the former was stronger than the latter. Interestingly, the current but not 

the past SD factor was significantly associated with psychotic symptoms. 
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3.4. Discussion 

The study tested some postulates of the SD hypothesis. Specifically, we tested whether 

various factors of social adversity load on a common factor that is associated with symptoms 

of mental disorders, including psychotic symptoms.  The results of the CFA showed that the 

conceptualized bi-dimensional SD model had a relatively good fit to the data. In line with the 

SD hypothesis that postulates SD to be  a non-specific risk factor of mental disorders (Selten 

et al., 2013), we found that current SD factor made an independent significant contribution to 

symptoms of psychosis, depression, and anxiety, albeit the effect was the largest for 

symptoms of psychosis. Similar patterns of results were found when the model was examined 

for each country separately. Furthermore, although we found some support for the social drift 

and social selection hypotheses, the path from current SD to symptoms of psychosis was 

almost twice as strong as the reverse path, indicating that SD played a stronger role in 

influencing rather than in resulting from symptoms of psychosis. Taken together, the findings 

thus support the notion that SD is a significant risk factor for symptoms of psychosis, as well 

as for symptoms of depression and anxiety. Thus, SD appears to be a risk factor that can be 

generalized to different syndromes as well as to different regions and cultures. 

4 Study 2: Social Adversity and psychosis: The mediating role of 

cognitive vulnerability  

 

          Jaya, E. S., Ascone, L., & Lincoln, T. M. (2016). Social adversity and psychosis: 

The mediating role of cognitive vulnerability. Schizophrenia Bulletin, sbw104. 

https://doi.org/10.1093/schbul/sbw104 
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4.1. Background 

In Study 1, we found supporting evidence that the apparently different social adversity factors 

reflect one common experience of SD and that this factor is related to psychotic symptoms. 

However, we do not know the mechanism. Here, we tested whether social rank, negative 

beliefs about self and others, and loneliness mediate the known association of social adversity 

on both positive and negative symptoms of psychosis. Similar to Study 1, we also include 

depression as an outcome variable to ascertain the specificity of the postulated mediators on 

psychosis. In other words, we hypothesize that the mediations are not fully explicable by co-

occurring depression.  

4.2. Methods 

This study used the baseline data of the longitudinal mental health and social situation survey 

described in the appendix. Similar to Study 1, the study used the baseline sample that 

consisted of 2350 participants of whom 720 participants completed the English, 786 the 

German and 844 the Indonesian version of the survey. This study included data from the 

following measures, demographic and mental health problem questions, socio-economic 

status, bullying victim experiences, child abuse, discrimination, social undermining, social 

network and support, ostracism experiences, social rank, negative schemas, loneliness, 

depression, and psychotic symptoms. 

The analyses were conducted with structural equation modeling (SEM). Following a 

recommended procedure(Hoyle & Smith, 1994), we first tested for a direct relationship 

between the SA latent variable and the outcome latent variables, and then entered the 

postulated mediators to test for reduction in the estimates of the direct relationships. By 

including positive symptoms, negative symptoms, and depression as outcome variables 

simultaneously in one analysis, which is not possible in traditional regression analysis, it is 
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possible to estimate the specific effect of the social adversity latent (IV) variable and the 

mediators (M) on each single outcome while controlling for the effects of IV and M on the 

other outcomes. For example, if the mediation effect of negative schemas on psychotic 

symptoms was due to the covariance between psychotic symptoms and depression this would 

show as zero effect of the paths from social adversity to negative schemas on positive and 

negative symptoms, but a significant path to depression. 

4.3. Results 

The pre-conditions of mediation were fulfilled which is indicated by significant bi-directional 

relationships between the social adversity latent variable, the mediator latent variables, and 

the outcome latent variables. In the direct effect model, the paths from social adversity to all 

outcomes were significant (positive symptoms, γ = 0.45, p < .001, R2 = .20; negative 

symptoms, γ = 0.61, p < .001, R2 = .38; depression, γ = 0.67, p < .001, R2 = .45) with small to 

medium sized effects. Entering social rank as putative mediator increased the direct effect 

path from social adversity to positive symptoms while the indirect effect coefficient was 

negative indicating suppression. Social rank was a significant mediator for negative 

symptoms and depression, indicated by a reduction of the direct effect path coefficients from 

social adversity to negative symptoms and depression and by significant indirect effect 

coefficients (confidence interval not including zero). The social rank mediation model 

explained a large proportion of variance of negative symptoms (R2 = .43) and depression (R2 

= .52). Negative schemas reduced the direct effect path coefficients of all outcomes and had 

significant indirect effects indicating mediation for positive symptoms, negative symptoms, 

and depression. Notably, the negative schemas mediation model explained a large proportion 

of variance of all outcomes (positive symptoms, R2 = .27; negative symptoms, R2 = .44; 

depression, R2 = .49). The path from loneliness to positive symptoms was not significant and 

the indirect effect coefficient was insignificant, which indicated no mediation. The paths from 
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loneliness to negative symptoms and depression were significant and the indirect effect 

coefficients were significant, which indicated mediation. The loneliness mediation model 

explained a large proportion of variance of negative symptoms (R2 = .44) and depression (R2 

= .50).  

4.4. Discussion 

The results emphasize the role of social adversity in psychosis and support the assumption 

that cognitive vulnerability is a relevant translating mechanism as postulated by the SD 

hypothesis and cognitive models of psychosis. This underlines the relevance of the clinical 

practice of targeting beliefs in cognitive interventions for psychosis. It also indicates that 

targeting cognitive vulnerability in people experiencing social adversity could be a promising 

approach to prevention. 

5 Study 3: Negative schemas and psychotic symptoms: The affective 

pathway 

 

5.1. Background 

In Study 1 and 2, we found supporting evidence that the seemingly different social adversity 

factors reflect one common experience of SD and that SD factor is related to psychotic 

symptoms. The mechanism of this relationship is investigated in Study 2, which shows that 

negative schemas are a potentially strong mediator. The importance of negative schemas in 

psychosis has been mentioned in various cognitive models of psychosis (e.g. Garety et al. 

          Jaya, E. S., Ascone, L., & Lincoln, T. M. (submitted). A longitudinal mediation 

analysis of the effect of dysfunctional self-related schema on psychotic symptoms via 

negative affect.  
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2001; Beck & Rector 2003; Kesting & Lincoln 2013; Bentall et al. 2014; Freeman & Garety 

2014). These cognitive models have been immensely important to our understanding of 

psychosis and are widely used to inform cognitive behavioral interventions of which has been 

recommended to be routinely offered to patients of psychosis (National Institute for Health 

and Clinical Excellence, 2009). In one of the first model that focused on positive symptoms of 

psychosis, symptoms are postulated to be both exacerbated and maintained by negative 

schemas through negative affect (Garety et al., 2001). However, there is still a dearth of 

evidence for the postulated longitudinal association between negative schema and positive 

symptom mediated by affect. Here, we tested the hypotheses that negative schemas 

longitudinally predict positive symptoms and that this longitudinal association is mediated via 

negative affect (anxiety and depression).  

5.2. Methods 

This study used the longitudinal data of the longitudinal mental health and social situation 

survey described in the appendix. Briefly, The baseline (T0) sample consisted of 2350 

participants of whom 720 participants completed the English, 786 the German and 844 the 

Indonesian version of the survey, 1447 of them responded at 4 months (T1, response rate = 

61.6%), 1244 at 8 months (T2, response rate = 52.9%), and 943 at 12 months (T3, response 

rate = 40.1%) follow up assessments. The participants who responded to the invitation were 

then subjected to the same inclusion criteria (i.e. complete entry, no longstring, consistent 

answers). Based on these criteria, there were 682 participants at T1, 409 at T2, and 366 at T3, 

of which 135 participants completed all follow-up assessments. In this present study, we 

included participants who participated in at least one follow-up survey (n = 962) of whom 302 

participants completed the English, 312 the German and 348 the Indonesian version of the 

survey. This study included data from the following measures, demographic and mental 

health problem questions, negative schema, anxiety, depression, and psychotic symptoms. 
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The analyses were conducted with structural equation modeling (SEM) using cross-

lagged panel models. Cross-lagged panel models are ideal for examining temporal association 

between two variables because various sources of error are taken into account. These include 

the stability of the variables, cross-sectional associations and prior associations. The 

longitudinal mediation analysis followed the suggestions of Preacher (2015) in constructing 

the appropriate cross-lagged panel models. Full information maximum likelihood (FIML) 

with missing at random (MAR) assumption was used in all analyses.  

5.3. Results 

First, we found that negative schemas significantly predicted following measures of positive 

symptom. There were no significant reverse pathways from positive symptoms to negative 

schemas. Second, we found that negative schema significantly predicted following measures 

of negative affect. One out of four possible reverse paths from negative affect to negative 

schema was also significant indicating possible reverse causation. Third, we found that 

negative affect significantly predicted following measures of positive symptoms. There were 

no significant reverse pathways from positive symptoms to negative affect. 

There were three indirect pathways from negative schemas at T0 to positive symptoms 

at T3 in the longitudinal mediation model. First, the indirect effect consisting of pathways 

from negative schema at T0 to negative affect at T1, then from negative affect at T1 to 

negative affect at T2, and finally from negative affect at T2 to positive symptoms at T3 was 

significant (0.020, p < 0.05, 95% BCa CI, 0.004, 0.035). Second, the indirect effect consisting 

of pathways from negative schema at T0) to negative schema at T1, then from negative 

schema at T1 to negative affect at T2, and finally from negative affect at T2 to positive 

symptoms at T3 was trend-level significant (0.021, p = 0.06, 95% BCa CI, -0.001, 0.042). 

Third, the indirect effect consisting of pathways from negative schema at T0) to negative 
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affect at T1, then from negative affect at T1 to positive symptoms at T2, and finally from 

psychotic symptoms at T2 to positive symptoms at T3 was not significant (-0.001, p = 0.145, 

95% BCa CI, -0.022, 0.003).  

5.4. Discussion 

Informed by cognitive models of psychosis (particularly Garety et al. 2001) this study set out 

to investigate the postulated longitudinal mediation hypothesis of negative affect mediating 

the association between negative schemas and positive symptom of psychosis in a large multi-

national sample over the course of one year. We found a vicious cycle of longitudinal 

association between negative schema and negative affect, and we found uni-directional 

association from negative schema and negative affect to psychotic symptom. Negative affect 

was found to be a significant mediator in the association between negative schema and 

positive symptom, but the mechanism was only observed in the time frame of twelve months 

and not sooner. Overall, these results suggest that interventions targeting negative schemas 

and negative affect may reduce and prevent positive symptoms.   

6 Discussion 

6.1. The social defeat hypothesis 

The first study tested predictions made by the SD hypothesis. Specifically, the postulate that 

various measures of social adversity load on a common factor that is associated with 

symptoms of mental disorders, including psychotic symptoms, was tested. The results 

confirmed this postulate and extended the SD theoretical framework further by showing that 

SD experiences in the past (or, specifically in childhood) are different from SD experiences in 

the present, particularly in the context of its influence on mental health.   
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It was unexpected that past SD did not significantly predict symptoms of psychosis in 

the model. As past SD consists of bullying victim experience at school and child abuse, at 

first glance this seems to contradict previous research showing a strong link between 

psychosis and childhood adverse events (van Dam et al., 2015; Wolke, Lereya, Fisher, Lewis, 

& Zammit, 2014). Additional analysis, however, revealed that past SD had an effect on 

symptoms of psychosis but was completely mediated by current SD.  Thus, people who 

experienced childhood trauma or were bully victims at school are very likely to also 

experience current SD which is linked to symptoms. This interpretation is in line with 

findings  from studies on bullying that showed a continuous line of adversity from childhood 

into adulthood (Arseneault, Bowes, & Shakoor, 2010).  

In line with the SD hypothesis that postulates SD to be a non-specific risk factor of 

mental disorders (Selten et al., 2013), we found that current SD made an independent 

significant contribution in predicting symptoms of psychosis, depression, and anxiety, albeit 

the effect was the largest for symptoms of psychosis. Furthermore, although we also found 

some support for the social drift and social selection hypotheses, the path from current SD to 

symptoms of psychosis was almost twice as strong as the reverse path. This result suggests 

that SD played a stronger role in influencing rather than in resulting from symptoms of 

psychosis. Taken together, the findings thus support the notion that SD is a significant risk 

factor for symptoms of psychosis, as well as for symptoms of depression and anxiety.  

6.2. Psychological mechanisms of the social defeat hypothesis 

The second study took the findings from the first study further by investigating the 

mechanisms that may explain the association between various factors of social adversity and 

psychosis. Based on previous studies and theoretical frameworks such as cognitive models of 

psychosis (e.g. Kesting & Lincoln, 2013), we investigated the putative translating role of 
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cognitive vulnerability factors defined as perceived low social rank, negative schemas and 

loneliness. 

As hypothesized, negative schemas were strongly linked to both social adversity and 

symptoms and turned out to be the most relevant mediators in regard to all symptomatic 

outcomes. Unspectacularly, this confirms cognitive conceptualizations of depression (Beck, 

Rush, Shaw, & Emery, 1979). More interestingly, it also confirms cognitive models of 

psychosis, in which negative schemas and beliefs are postulated to play a central role in the 

development of  both positive (Bentall, Corcoran, Howard, Blackwood, & Kinderman, 2001; 

Garety et al., 2001; Kesting & Lincoln, 2013; Morrison, 2001)  and negative (Rector, Beck, & 

Stolar, 2005b) symptoms.  

Social rank and loneliness, in contrast, only mediated the pathway from social 

adversity to negative symptoms and depression. The absence of a commonly found significant 

relationship between loneliness and positive symptoms is likely to be due to our stringent 

analysis controlling for depression and negative symptoms, which has not been done in 

previous studies (e.g. Sündermann et al., 2014). Interpreted in this way, it confirms a previous 

study by our group (Jaya et al., 2016), in which we found that depression explains the 

relationship between loneliness and positive symptoms.   

Interestingly, we found that taking social rank into account enhanced the strength of 

the relationship between social adversity and positive symptoms. Nevertheless, and in line 

with previous work (e.g. Freeman et al., 2014), we found a significant relationship between 

social rank and positive symptoms when the two constructs were computed in isolation (i.e. 

not controlling for social adversity). Thus, it could be that previous studies (e.g. Freeman et 

al., 2014) have found a significant relationship between social rank and positive symptoms 

because they did not take social adversity into account. This interpretation is supported by the 
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results of a social rank manipulation experiment (Ascone, Jaya, & Lincoln, 2016), in which 

only the cognitive aspect of social rank was manipulated and its effect on positive symptoms 

was not found. In regard to negative symptoms, however, social rank showed the postulated 

mediating effect. Thus, the idea that the appraisal of being socially inferior that is induced by 

social adversity fosters deficits in exploration and motivation, one manifestation of negative 

symptoms, was supported. Moreover, our data show that these mechanisms are not solely 

explained by depression, a well-known covariate of positive and negative symptoms of 

psychosis. 

6.3. Negative schemas and psychosis: A closer look 

In the second study we found that negative schemas are the most important translating 

mechanism in the relationship between social adversity and psychosis. According to cognitive 

models of psychosis (particularly Garety et al., 2001) the mechanism by which negative 

schemas translates into psychosis is an affective pathway. The third study set out to 

investigate the postulated hypothesis of negative affect longitudinally mediating the 

association between negative schemas and positive symptoms of psychosis in a large multi-

national sample over the course of one year. 

Uni-directional pathways from negative schemas and negative affect to positive 

symptoms were found. This is in line with findings of previous studies that found a uni-

directional pathway from negative schema to paranoia and from negative affect to paranoia in 

a clinical (Fowler et al., 2012) and a healthy sample (Oliver et al., 2012). Together with our 

findings on general positive symptoms, we can now affirm the importance of negative schema 

and negative affect in the formation and maintenance of various psychotic symptoms that are 

often postulated in cognitive models of psychosis with greater confidence (e.g. Beck & 
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Rector, 2003; Bentall et al., 2014; Freeman & Garety, 2014; Garety et al., 2001; Kesting & 

Lincoln, 2013).  

On top of that, negative affect was found to longitudinally mediate the path from 

negative schema to positive symptoms. Notably, the original total effect path from negative 

schema at baseline to positive symptoms at twelve months was no longer significant, which 

suggests a strong mediating role of negative affect. This underpins previous findings based on 

a half-longitudinal design that showed anxiety mediated the relationship between negative 

schema and paranoia (Oliver et al., 2012). It is a significant finding because it is the first 

systematic demonstration of the longitudinal mediation role of negative affect in the 

relationship between negative schema and psychosis, a central postulate in cognitive models 

of psychosis (e.g. Garety et al., 2001; Kesting & Lincoln, 2013). 

The findings from the third study may extend current theoretical framework of 

cognitive models of psychosis by suggesting specific patterns of associations. The results 

from independent cross-lagged panel models suggest that negative schemas and negative 

affect may influence each other over time forming a vicious cycle, as indicated by 

bidirectional pathways between negative schemas and affect. At the same time, their 

relationship with positive symptoms is mainly uni-directional, suggesting that positive 

symptoms trigger negative schema and affect to a lesser extent. This may run counter to some 

previous formulations. Previous cognitive models often postulated a vicious cycle relationship 

between negative schemas, negative affect and positive symptoms (e.g. Garety et al., 2007; 

Kesting & Lincoln, 2013), but our study and others (Fowler et al., 2012; Oliver et al., 2012) 

could not find evidence to support the notion of vicious cycle in which positive symptoms 

influence negative schema. Although these findings still have to be interpreted with caution, 

this could indicate that negative schema may be a true vulnerability factor of psychosis and 

not just an epiphenomenon of the disorder. 
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Another notable element of the findings is the aspect of time. Psychological theories in 

general have been criticized to lack consideration of time (Cole & Maxwell, 2003), and this 

shortcoming has only been recently addressed in the context of psychosis. Putative 

psychological mechanisms of psychosis may take place at a distal macrolevel and/or at a more 

proximal microlevel (Reininghaus, Depp, & Myin-Germeys, 2015).  The findings suggest that 

the mechanisms in which negative schemas impacted upon psychosis most likely would need 

at least around eight months to achieve a meaningful impact, a distal macrolevel mechanism. 

Speculatively negative affect, as triggered by negative schemas, needs time to build up 

through a vicious cycle process, until it reaches a certain threshold to impact upon positive 

symptoms. Such an interpretation is in line with the clinical observation that patients with 

schizophrenia often present themselves to the clinic with problems related to depressive mood 

or anxiety first, before they later develop schizophrenia (Häfner, Maurer, & an der Heiden, 

2013). While our studies suggest the mechanism to take place at a distal macrolevel, previous 

studies suggest that it can also take place at a more proximal microlevel. Brief changes of 

self-esteem and negative emotions have been shown to trigger state symptom measures  

immediate increase in paranoid beliefs at a micro-level in experimental  and experience 

sampling studies (Kesting et al., 2013; Kramer et al., 2013; Lincoln, Lange, Burau, Exner, & 

Moritz, 2010; Thewissen et al., 2011). Therefore, the psychological mechanism of negative 

schemas and negative affect may take place at both macro- and microlevel, and it would be 

important to pursue this research question further in future studies. 

6.4. Stability of findings across samples from Germany, Indonesia, and the United 

States 

Notably, we found that the general pattern of the abovementioned findings were stable 

across countries indicating global mechanisms. Specifically, the finding that various social 

adversity measures indicate a common SD factor (i.e. negative experience of being excluded) 
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and that this SD factor has an adverse impact on mental health including psychotic symptoms 

seems to apply irrespective of geographical regions and culture. Furthermore, the mechanisms 

by which social adversities impact upon psychosis, i.e. through negative schema, seem to also 

apply irrespective of geographical regions and culture. The mediating role of negative affect 

in the relationship between negative schema and psychosis unfortunately cannot be 

ascertained to apply irrespective of geographical regions and culture, due to statistical power 

issues. However, the general pattern of results may also suggest the hypothesized mechanism 

to be a global mechanism. Together, the findings imply that the SD hypothesis and cognitive 

models of psychosis are theoretical frameworks that describe a universal human experience 

that trumps geographical and cultural boundaries.  

7 Strengths and Limitations 

A major strength of the three studies is that the participants were recruited from the general 

population from Germany, Indonesia and the United States and covered a significant 

proportion of the psychosis continuum. Looking at associations across the continuum is 

advantageous when it comes to investigating putative causal factors, because the findings can 

be interpreted free of issues that often influence studies that compare clinical to non-clinical 

populations, such as selective small samples, treatment history, stigma, and medication.  

Several limitations should be considered when interpreting the findings from all of the 

studies. First, the sample was drawn from a population with access to the internet. Similar to 

other studies  that used crowdsourcing websites for recruitment (e.g. Shapiro et al., 2013), 

participants tended to be highly educated and to have middle to low income in comparison to 

the national average. For example, 14.7% of the participants from Germany had a university 

degree, while only 8.3% of the German population have a university degree according to 2013 

census (Federal Statistical Office [Destatis], 2014). This slightly reduced heterogeneity may 
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have led to an attenuation of the relationships´ strengths, particularly any relationships that 

involve social adversity (see Barrett, 2001). However, an overestimation of the associations 

cannot be ruled out. Second, the self-reported diagnosis of the participants cannot be 

externally verified. Nevertheless, false diagnostic status seems unlikely because the reward 

for completing the long survey was minimal and we used several data verification processes 

to ensure data validity. Furthermore, although we oversampled participants with 

schizophrenia spectrum disorders to have sufficient variation in symptoms and increase 

statistical power for subgroup analyses, the rate of overall psychopathology in our sample was 

comparable to typical samples reported in epidemiological studies. For example, the average 

rate of 29% (Germany, 27.2%; Indonesia, 23.2%; US, 33.0%) of participants with a life-time 

mental diagnosis in the present study is comparable to the reported rate based on nationally 

representative sample (e.g. 31% from Germany (Jacobi et al., 2004), 30.5% from the United 

States (Kessler et al., 2005)).  

In addition, there are several aspects of strength and limitation that particularly apply 

to the third study. A notable strength was the careful consideration of the temporal aspect of 

measurement and assessment points. The specific and uniform reference to the past four 

weeks in all measurements and assessment points along with the evenly spaced assessment 

points allow the investigation of temporal pathways between negative schemas, negative 

affect and positive symptoms repeatedly under uniform conditions. The limitation is related to 

our choice of analysis in treating the temporal aspect of the data. Cross-lagged panel analysis 

has been noted to overestimate the stability coefficients of constructs and to underestimate the 

cross-lagged paths (Cole & Maxwell, 2003). This means that the coefficients of the main 

results presented are attenuated and conservative estimates, and other methods of analysis 

may have shown significant temporal paths. On top of that, our analysis of missing data 

pattern showed a slight tendency of participants with severe symptoms to drop out at follow-
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up. This reduces the variation of the dependent variable that contribute to floor effect 

(Terluin, Boer, & Vet, 2016), and thus attenuating effect sizes.  Even though we attempted to 

correct these shortcomings by estimating the missing data using FIML procedure, these 

shortcomings nevertheless can lead to an underestimation of all lagged pathways due to a 

reduction of follow-up data variability.  

8 Implication and Outlook 

Combined together the results may extend the theoretical framework of SD hypothesis and 

cognitive models of psychosis. Notably, psychological mechanisms derived from cognitive 

models of psychosis were empirically found for the SD hypothesis. Specifically, the role of 

negative schemas was found to be important. In this chapter I discuss theoretical implications 

of the results and outlook for future studies. 

A summary of the results of the three studies is illustrated in Figure 1. In the left side 

of the figure an ellipse titled SD is shown to be a common denominator of various seemingly 

different social adversities. SD as a common latent factor of those social adversities is then 

shown to be associated with negative schema and psychotic symptoms. Specifically, the 

association between SD and psychotic symptoms is partially mediated by negative schemas. 

Negative schemas have an indirect influence via negative affect towards psychotic symptoms. 

Negative affect plays both the role of a mediator that translates the effect of negative schema 

to psychotic symptoms and a maintenance factor of negative schema, which forms a vicious 

cycle of negative schema and negative affect reinforcing each other over time. 
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Figure 1. Schematic representation of the results of the dissertation: Psychological model of 

Social Defeat hypothesis  
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The results of this dissertation can be formulated as a psychological model of SD 

hypothesis (see Figure 1). The model can be understood using terminologies of well-known 

cognitive models of psychosis and cognitive behavioral therapy. For example, SD can be seen 

as a concrete operationalization of “triggers” (Freeman & Garety, 2014), “stressful events” 

(Garety et al., 2001) or “adverse life events/interpersonal experience” (Kesting & Lincoln, 

2013). This left side of the figure can also be understood as stimulus or antecedents (A) in the 

terminologies of cognitive behavioral therapy. The constructs on the right hand side of Figure 

1 can be understood as a reaction to the stimulus. This reaction may be in the form of a belief 

or thoughts (B), i.e. represented by negative schemas, emotions or consequences (C), i.e. 

represented by negative affect, and symptoms of a disorder, i.e. represented by psychotic 

symptoms.  

The direct clinical implications of the results are that they support current practice of 

CBTp and may provide a stepping stone to further extend some of the techniques in CBTp. 

First of all, there are similarities of the psychological model of SD hypothesis with the ABC 

model of CBTp manuals (e.g. Lincoln, 2014). Understood in this way, the present results 

inform therapists that the phenomenon of social factors that resulted in the feeling of defeat 

triggering negative thoughts related to the self may be a particularly common theme in the 

therapeutic context of psychosis. Furthermore, therapists may be more rewarded with success 

in terms of symptoms reduction of patients if they focus on negative thoughts related to the 

self, rather than negative thoughts indicative of loneliness or social comparison. Another 

interesting similarity with techniques in CBTp is the vicious cycle of negative thoughts and 

negative affect (Lincoln, 2014). As described in a CBTp therapeutic manual (Lincoln, 2014), 

psychotic symptoms are maintained or increased by increasing negative affect, and that the 

relationship between negative affect and negative schema is bi-directional. However, the 

findings reported in this dissertation and other studies (e.g. Fowler et al., 2012; Oliver et al., 
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2012) support a uni-directional relationship from negative affect to psychotic symptoms, 

instead of a bi-directional relationship that is conceptualized in cognitive models of psychosis 

and described in the therapeutic manual. In practical terms this means that a reduction of 

psychotic symptoms, for example via the administration of antipsychotics, will not reduce 

negative affect and negative schema. Mental health professionals who observed a significant 

symptom reduction that is possibly attributable to antipsychotics have no reason to feel 

successful because the symptom maintaining cognitive and affective factors are still 

nevertheless present, and have to be separately addressed. To state it differently, the lack of 

bi-directional relationship means that reduction of psychotic symptoms through antipsychotics 

will not automatically improve negative affect and negative schemas. 

The proposed psychological model of SD hypothesis is far from complete. Many 

aspects of the model have to be explored in future studies. First of all, cross-sectional paths in 

the model should be confirmed longitudinally. Specifically, future studies should confirm 

longitudinally of the postulated paths from SD construct to negative schema and psychotic 

symptoms. Secondly, closer looks at negative schema as a translating mechanism of the 

relationship of SD and psychotic symptoms are needed. Negative schema in the present study 

was conceptualized very broadly using the Brief Core Schema Scale (Fowler et al., 2006). A 

more detailed understanding of the role of schema in psychosis, for example through Young 

Schema Questionnaire (Young, 1998) as suggested by Sundag et al. (2016), may open a new 

line of treatment research. This is particularly relevant in the context of a recent treatment trial 

that particularly target negative schema, also measured with the BCSS, but did not manage to 

induce large improvement of negative schemas and the targeted symptom, persecutory 

delusion (Freeman, Pugh, et al., 2014). In this context, further understanding of negative 

schemas and its role in psychotic symptoms is warranted. The results of the third study of the 

present dissertation suggest that the effect of negative schemas on psychotic symptoms occurs 
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at the macrolevel, probably in the timeframe of at least around eight months. If this is true, 

then this may explain the disappointing findings of the abovementioned treatment trial that 

only has up to 12 weeks follow-up data. Thirdly, a confirmation of the proposed pathways 

using interventionist-causal model (Kendler & Campbell, 2009) is warranted. While this idea 

has in part been implemented by a treatment trial that target negative schema (Freeman, Pugh, 

et al., 2014), they did not implement the trial on a vulnerable population. Specifically, future 

studies may take the findings of this dissertation further by testing a treatment trial targeting 

negative schema on populations that are vulnerable to feel socially defeated, for example 

migrants (Cantor-Graae & Selten, 2005) and people with minority sexual orientations 

(Gevonden et al., 2014), and test whether the improvement of negative schemas in this 

population resulted in general psychotic symptoms reduction. 
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Appendix A. Longitudinal mental health and social situation survey 

1. Participants, design and procedure 

Participants from Germany, Indonesia, and the United States were recruited through 

Crowdflower and other websites (e.g. internet forums and social networking websites) to 

complete an anonymous 30-minute online survey. Moreover, following the sampling method 

from the COMED study (Hanssen, Krabbendam, Vollema, Delespaul, & Van Os, 2006), we 

advertised our study in internet forums focused on mental disorders, and particularly 

schizophrenia, in order  to secure sufficient variation reflecting the continuum of psychosis. 

Participants recruited from Crowdflower received 0.50 US$ following the median hourly 

wage in Amazon MTurk (Buhrmester, Kwang, & Gosling, 2011). Participants recruited from 

other websites were not given compensation for reasons of data security. Previous studies 

have shown that collecting self-report data on mental health symptoms over the internet is 

reliable (e.g. Moritz et al., 2013) and that recruiting participants through crowdsourcing 

websites produces demographically heterogeneous samples (e.g. Shapiro et al., 2013). Only 

participants who agreed with the consent statements and indicated to be above 18 years of age 

were allowed to participate.  

 There were 2501 completed survey entries, of which 151 were excluded due to 

duplicate entries (n = 98), longstring (i.e. providing the same answer consecutively for 50 

items, n = 46, (Johnson, 2005), and inconsistent answers (n = 7). The final sample consisted 

of 2350 participants of whom 720 participants completed the English, 786 the German and 

844 the Indonesian version of the survey. This is the cross-sectional data that is analysed in 

Study 1 and Study 2. 

Participants who completed the baseline survey (T0) were invited via email to 

complete a follow-up survey after 4 (T1), 8 (T2), and 12 months (T3). Participants recruited 
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from Crowdflower received increasing compensation to motivate participation in the follow-

ups (T1, 0.60 US$; T2, 0.80 US$; T3, 1.00 US$). Participants recruited from other websites 

could not be given compensation for reasons of data security.  

From those who are invited to the follow-ups, 1447 participants responded at T1 

(response rate = 61.6%), 1244 at T2 (response rate = 52.9%), and 943 at T3 (response rate = 

40.1%). The participants who responded to the invitation were then subjected to the same 

inclusion criteria (i.e. complete entry, no longstring, consistent answers). Based on these 

criteria, there were 682 participants at T1, 409 at T2, and 366 at T3, of which 135 participants 

completed all follow-up assessments. A detailed participant flowchart following the STROBE 

(STrengthening the Reporting of OBservational studies in Epidemiology) guideline is 

available in Appendix B. For the analysis in Study 3, we included participants who 

participated in at least one follow-up survey (n = 962), which consists of 302 participants who 

completed the English, 312 the German and 348 the Indonesian version of the survey. The 

study received approval from the ethical committee of the German Psychological Society. 

2. Measures 

The measurements consist of standardized self-report questionnaires and single questions. The 

total set of measurements took around 20 to 30 minutes to complete. Back-translation 

procedure and cultural adaption of measures were conducted by native Germans, British and 

Indonesians according to guidelines (Schmitt & Eid, 2007). 

2.1. Demographic and mental health problem questions 

The Demographic questions included age, sex, living arrangement, current relationship status, 

and frequency of being in a relationship. The mental health problem questions asked whether 

the participant, and also the participant´s parents and sibling, ever had a diagnosable mental 

health problem. There were also questions about the type of diagnosis and the current mental 
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health state of the participants. Participants who reported to have been diagnosed with 

schizophrenia were asked more specific questions, such as time of diagnosis, types of 

medication taken, schizophrenia type, previous hospitalizations, and psychological treatment 

use.  

2.2. Socio-economic status 

Socio-economic status was measured with a multidimensional index, which was used in the 

telefonischen Gesundheitssurveys 2003-2006 by Robert Koch-Institut (Lampert & Kroll, 

2009). This index has also been adapted in online survey format (Klug, 2013).The index 

(ranges 3 to 21) was construed by summing the score of education (range 1 to 7), household 

income (range 1 to 7), and job position (range 1 to 7). The respective answer choices for 

education and household income were created based on the census categories published by 

statistical offices of Germany, Indonesia, and United States. The index measures participants´ 

current socio-economic position relative to people from their country. For further information 

regarding the socio-economic status questions, please see the appendix. 

2.3. Bullying victim experiences  

Bullying victim experience frequency in childhood in a school context and adulthood in a 

home and work context were measured with a bullying victimization questionnaire (Wolke & 

Sapouna, 2008). The questionnaire measured direct and relational bullying victim experience 

frequency at school, home and work. Behavior examples of direct bullying victim experience 

were regular experience of being threatened, insulted, subject to ridicule, hit, and/or beaten 

up. Behavior examples of relational bullying victim experience were getting deliberately left 

out of get-together or parties, being ignored, and/or having nasty lies or rumors. Each bullying 

victim experience was measured with a frequency and a duration scale. Frequency was 

measured with 5-points Likert scale (0: never; 1: once or twice; 2: occasionally; 3: about once 



  58 
 

a week; 4: several times a week). Duration was measured with 5-points Likert scale (1: a few 

days; 2: several weeks; 3: several months; 4: several years; 5: It´s still going on now). 

Participant who answered “never” in the frequency question was not given the duration 

question. A score made by averaging the frequency and duration scores ranging from 0 to 5 

was created. This score was used in the analyses as an indicator of bullying victim experience 

at school, home and work.  

2.4. Child abuse 

Frequency of child abuse experience before the age of 16 was measured by a self-report 

questionnaire developed based on a semi-structured interview from the NEMESIS study 

(Janssen et al., 2004). Participants were asked if they ever experienced emotional, 

psychological, physical, or sexual abuse (yes or no) according to a given definition that was 

presented (e.g. emotional abuse: “This means for example that people at home didn’t listen to 

you, that your problems were ignored, that you had the feeling of not being able to find any 

attention or support from the people in your house”) and to rate the frequency of the 

experience on a 6-point Likert scale (0 = never to 5 = very often).  

2.5. Discrimination 

Experiences of discrimination were assessed with the perceived discrimination measure from 

the NEMESIS study (Janssen et al., 2003), which includes a section on minority status and a 

section on perceived discrimination. Minority status was measured with five dichotomous 

items, which included having a minority sexual orientation, a physical disability, a visible 

physical condition (e.g. being obese), belonging to an ethnic minority group, and to a minority 

religion. The perceived discrimination section consisted of seven dichotomous items (age, 

sex, sexual orientation, physical disability, ethnic minority group, religion, visible physical 
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condition). The sum score represents the degree of minority status (range 0 to 5) and 

perceived discrimination (range 0 to 7).  

2.6. Social undermining 

Social undermining was assessed with the Social Undermining Scale (Vinokur & van Ryn, 

1993), a five items scale that measures the frequency of negative interaction with a spouse or 

significant other over the past four weeks (e.g. How much does the spouse or significant other 

act in an unpleasant or angry manner toward you?) on a 5-point Likert scale (1 = not at all to 5 

= a great deal). 

2.7. Social network and support 

Social network and support were measured by the six items version of the Social Support 

Questionnaire (Sarason, Sarason, Shearin, & Pierce, 1987). Social network was measured by 

asking participants to list people whom they can rely on in relation to six different conditions 

(e.g. Who accepts you totally, including both your worst and your best points?). The 

maximum number of people that participants could list for each item was nine. Social support 

was measured by asking participants´ satisfaction concerning the support they received (How 

satisfied are you with the overall support?) on a 6-point Likert scale (1 = very dissatisfied to 6 

= very satisfied).  

2.8. Ostracism experiences 

Ostracism experiences was assessed with the Ostracism Experience Scale (Carter-Sowell, 

2010). The questionnaire consists of eight items (e.g. In general, others leave me out of their 

group) that measure general ostracism over the past four weeks with a 7-point Likert scale (1 

= hardly ever to 7 = almost always). The scale has shown good validity and reliability (Carter-

Sowell, 2010).  
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2.9.Social rank 

Social rank was measured with the Social Comparison Scale (Allan & Gilbert, 1995), which 

consists of eleven bipolar items that ranged from zero to ten (e.g. inferior - superior, left out - 

accepted) rated over the past four weeks. Higher scores indicated a more positive view of the 

self in comparison to others. Good validity and reliability have been reported(Allan & Gilbert, 

1995). 

2.10. Loneliness 

Loneliness was measured with the UCLA Loneliness Scale, Version 3(Russell, 1996). The 

questionnaire consists of twenty items (e.g. I lacked companionship) that are rated on 4-point 

Likert scale (1 = never to 4 = often) over the past four weeks. Good validity and reliability 

have been reported (Russell, 1996). 

2.11. Negative schemas 

Negative schemas were measured with the negative-self and -others subscales from the Brief 

Core Schema Scales (Fowler et al., 2006). Each of the scales contains six items (e.g. negative-

self schemas: I am unloved; negative-others schemas: Other people are hostile). The original 

format of the scale was slightly modified for technical reasons in the online survey 

presentation. In the original questionnaire, participants have to answer ‘Yes’ or ‘No’ first for 

each item, before answering the 4-point Likert scale (1: Believe it slightly, 2: Believe it 

moderately, 3: Believe it very much, 4: Believe it totally). This was slightly modified into a 5-

point Likert scale (1: No, Do not believe it, 2: Yes, Believe it slightly, 3: Yes, Believe it 

moderately, 4: Yes, Believe it very much, 5: Yes, Believe it totally). Good validity and 

reliability of the scale have been reported (Fowler et al., 2006). 

2.12. Anxiety 



  61 
 

Anxiety was measured with the Generalized Anxiety Disorder-7 (GAD-7) scale (Spitzer,	

Kroenke,	Williams,	&	 Löwe,	2006). GAD-7 consisted of seven items based on the DSM-IV 

diagnostic criteria for generalized anxiety disorder. The items were answered according to the 

past four weeks with 4-point Likert scale (1: Not at all; 2: Several days; 3: More than half the 

days; 4: Nearly every day). Good reliability and convergent validity had been reported for the 

GAD-7 (Kroenke, Spitzer, Williams, & Löwe, 2010). The scale had been used in 

epidemiological study and normative data is available (Löwe	 et	 al.,	 2008). The published 

English, German and Indonesian version of the questionnaire was used (available in 

www.phqscreeners.com). 

2.13. Depression 

Depression was measured with the Patient Health Questionnaire-9 (PHQ-9) scale (Kroenke,	

Spitzer,	&	Williams,	2001). PHQ-9 consisted of nine items based on the DSM-IV diagnostic 

criteria for depression. Similar with the GAD-7, the PHQ-9 items were answered according to 

the past four weeks with 4-point Likert scale (1: Not at all; 2: Several days; 3: More than half 

the days; 4: Nearly every day). PHQ-9 had been shown to have good reliability and validity 

(Martin,	 Rief,	 Klaiberg,	 &	 Braehler,	 2006). The published English, German and Indonesian 

version of the questionnaire was used (available in www.phqscreeners.com). 

2.14. Psychotic symptoms 

Psychotic symptoms were measured with the 20 positive symptom items and the 14 negative 

symptom items of the Community Assessment of Psychic Experience (Stefanis et al., 2002). 

The frequency of symptom experience was rated according to the past four weeks on a 4-point 

Likert scale (1 = never, 2 = sometimes, 3 = often, 4 = nearly always). Multidimensional 

conceptualization of the CAPE (bizarre experiences, hallucinations, paranoia, grandiosity, and 
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magical thinking latent factors load into a second-order positive symptom latent factor, while 

social withdrawal, affective flattening, and avolition latent factors load into a second-order 

negative symptom latent factor) was used as it has been shown to have better factorial validity 

over the original model (Schlier, Jaya, Moritz, & Lincoln, 2015). 
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Appendix B. Participants flowchart 

  

Participated in at least    one follow-up (n = 962) 

Baseline survey views (n = 7374) 

Consented to participate (n = 3782) 

Fulfilled age criteria (n = 3600) 

Completed baseline survey (n = 2501) 

Participants included at baseline (n = 2350) 

Excluded (n = 151) 
•Duplicate entries (n = 98) 
•Longstring (n = 46) 
•Inconsistent answers (n = 7)  

Participants included at 1
st
 follow-up (n = 682) 

Participants included at 2
nd

 follow-up (n = 409) 

Participants included at 3
rd

 follow-up (n = 366) 

Participated in all follow-up (n = 135) 

Loss to follow-up (n = 1668) 
•Did not participate (n = 903) 
•Incomplete entry (n = 134) 
•Longstring (n = 148) 
•Non-matched ID (n = 483) 

Loss to follow-up (n = 1941) 
•Did not participate (n = 1106) 
•Incomplete entry (n = 350) 
•Longstring (n = 78) 
•Non-matched ID (n = 407) 

Loss to follow-up (n = 1984) 
•Did not participate (n = 1407) 
•Incomplete entry (n = 201) 
•Longstring (n = 57) 
•Non-matched ID (n = 319) 
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Appendix C. Study 1 
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Appendix D. Study 2 
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Table 1 
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Participant characteristics (N = 962) 

Characteristic Mean SD Sample Range Possible Range 

Gender, Female (%) 439 (45.6%) - - - 

Age 34.41 11.85 18-74 18 - 99 

T0 Negative-self schema 1.80 0.90 1.00-5.00 1-5 

T0 Negative affect 1.85 0.64 1.00-4.00 1-4 

T0 Positive symptoms 2.23 1.47 1.00-16.00 1-16 

T1 Negative-self schema 1.81 0.93 1.00-5.00 1-5 

T1 Negative affect 1.78 0.67 1.00-4.00 1-4 

T1 Positive symptoms 2.11 1.27 1.00-9.35 1-16 

T2 Negative-self schema 1.82 0.63 1.00-5.00 1-5 

T2 Negative affect 1.78 0.62 1.00-3.89 1-4 

T2 Positive symptoms 1.91 1.06 1.00-8.80 1-16 

T3 Negative-self schema 1.81 0.95 1.00-5.00 1-5 

T3 Negative affect 1.80 0.62 1.00-3.86 1-4 

T3 Positive symptoms 1.93 1.23 1.00-14.55 1-16 

Note. T0 n = 962, T1 n = 682, T2 n = 409, T3 n = 366. 
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Table 2 

Fit indices of the tested models  

Model χ² RMSEA [90% CI] SRMR CFI AICa 
 χ²a df p     
Cross-lagged panel 
model of negative-self 
schema on positive 
symptoms 

88 12 < 0.01 0.081 [0.066, 0.097] 0.060 0.951 13 130 

Cross-lagged panel 
model of negative-self 
schema on negative 
affect 

50 12 < 0.01 0.057 [0.041, 0.074] 0.052 0.984 8 723 

Cross-lagged panel 
model of negative 
affect on positive 
symptoms 

91 12 < 0.01 0.083 [0.067, 0.099] 0.069 0.953 11 171 

Longitudinal 
mediation model of 
negative-self schema, 
negative affect, and 
positive symptoms 

170 38 < 0.01 0.060 [0.051, 0.069] 0.075 0.965 15 661 

Note. RMSEA = Root Mean Square Error of Approximation. SRMR = Standardized Root 

Mean Square Residual. CFI = Comparative Fit Index. AIC = Akaike Information Criterion. 

90%CI = 90% Confidence Interval. a rounded to the next integer.  
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ORCID http://orcid.org/0000-0002-7232-6312  
URL: https://www.psy.uni-hamburg.de/arbeitsbereiche/klinische-psychologie-und-
psychotherapie/personen/jaya-edo.html 
BLOG: https://edojaya.com/  
TWITTER: https://twitter.com/edoyap  
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ACADEMIC RECORD 
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under the supervision of Prof. Tania M. Lincoln, 
Clinical Psychology and Psychotherapy, Institute of Psychology, 
University of Hamburg, Germany 
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