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Abstract 

 

Childhood adversity constitutes a major public health problem as it leads to numerous 

negative physical and mental consequences in later life. In individuals with schizophrenia, 

the prevalence of early life adversities (e.g. trauma, insecure attachment) is particularly high, 

suggesting that these negative experiences may pose a major risk factor for developing 

psychiatric disorders. Accumulating evidence also suggests that exposure to early life 

adversity, specifically trauma - defined in terms of physical, emotional and sexual abuse and 

physical and emotional neglect, may underlie social cognitive deficits in patients with 

schizophrenia. Specifically, individuals with this severe mental disorder have been 

consistently shown to have difficulties with understanding and inferring thoughts, emotions 

and feelings of oneself and others, and navigating the social world. This thesis explores the 

association between exposure to various childhood adversities (i.e. trauma, insecure 

attachment, poor parental bonding) and socio-cognitive performance, including Theory of 

Mind (ToM) and emotion recognition, in both individuals with schizophrenia and healthy 

adults, and examines possible cognitive and neural mechanisms behind these associations.  

The four studies included in this thesis advance the literature on the effects of childhood 

adversity by demonstrating that childhood trauma (specifically physical neglect and 

cumulative childhood trauma experiences) leads to poorer performance on ToM and 

emotion recognition tasks in individuals with schizophrenia and to some degree in healthy 

adults also. Further, the results show that better parental bonding (maternal in particular) 

attenuates the impact of these early life adversities on social cognitive functioning, 

highlighting the importance of attachment processes in social cognitive development. 

Additionally, this thesis provides evidence that reduced volume of the anterior cingulate 

cortex (ACC) may represent a neural mechanism underlying the association between early 

life adversity and social cognitive deficits. Lastly, the results demonstrate that chronic stress 

(i.e. childhood trauma) appears to have a greater impact on cognition than acute stressors. 

Overall, these findings highlight the need to develop new therapeutic and early intervention 

strategies in order to ameliorate the impact of these negative childhood experiences on brain 

structure and function in both clinical and non-clinical populations.  
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Introduction  

This thesis seeks to explore specific associations between various forms of early childhood 

adversities (i.e. childhood trauma, insecure attachment, sub-optimal parental bonding) and 

a range of social cognitive abilities (i.e. ability to recognise emotions, Theory of Mind), and 

to elucidate possible cognitive and neural mechanisms underlying these associations. The 

impact of current (acute stress) on cognitive and social cognitive performance as well as its 

association with childhood trauma experiences was also investigated. Research in this area 

is important for informing the development of both early childhood interventions (e.g. 

parenting programs) and novel psychosocial interventions that may reduce the detrimental 

impact of childhood adversities on later social cognitive functioning.  

 

Providing an introduction to the area, this chapter presents an overview of Schizophrenia, 

its current definition, understanding of aetiology, current treatment options and impact of 

the disorder on society and on the individual affected. Later sections provide a description 

of childhood trauma experiences as well as cognitive and social deficits in individuals with 

schizophrenia as these areas are the primary focus of this thesis. Further, neurobiological 

consequences of childhood trauma and neural basis of social cognition will also be discussed.   

 

 

Definition of Schizophrenia  

Schizophrenia is a severe and debilitating mental disorder affecting approximately 0.5-1% 

of the general population (Saha et al., 2005; Simeone et al., 2015). It typically begins in late 

adolescence or early adulthood and leads to disability in the majority of the individuals with 

this disorder (Murray & Lopez, 1996). Schizophrenia can be broadly characterised by 

disturbances in behaviour, perceptions, thoughts, sense of self and mood, and although the 

aetiology of schizophrenia is highly heterogeneous, several genetic, environmental and social 

factors have been identified as risk factors contributing to the development of this disorder 

(Moran et al., 2016; National Collaborating Centre for Mental Health, 2014). However, the 

exact causes of schizophrenia remain unclear and currently available treatments reduce the 

symptoms, enabling management rather than cure of the illness. 

 

Schizophrenia Symptoms and Diagnosis  

Schizophrenia is a highly heterogeneous disorder, as each individual with this illness may 

experience their own unique combination of symptoms. The symptoms of schizophrenia 
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are commonly divided into three major groups, namely: positive symptoms, negative 

symptoms and cognitive impairments. Positive symptoms refer to feelings or behaviours 

that are usually not present in the normal repertoire of human experiences, while negative 

symptoms are those that are important for normal functioning, but have become absent or 

reduced (Tsuang et al., 2019). Positive symptoms are usually easier to identify and treat than 

negative symptoms and although negative symptoms significantly contribute to patients’ 

disability, they are less disruptive to others. Positive symptoms include hallucinations (visual 

and auditory), delusions, disorganised thoughts, behaviour and speech. Negative symptoms 

are characterised by social withdrawal, anhedonia (reduced ability to experience pleasure), 

avolition (less motivation to begin and sustain everyday activities), flattened affect (lack of 

emotional and facial expression), alogia (reduced speech) and catatonia (reduced 

movements)(Sadock et al., 2007). Cognitive deficits are another independent domain of 

difficulty in schizophrenia and include problems in attention, planning, decision making and 

memory as well as emotion recognition and Theory of Mind abilities.  

According to the Diagnostic and Statistical Manual of Mental Disorders (5th Edition, DSM-

5) (American Psychiatric Association, 2017), a diagnosis of schizophrenia is made when at 

least two of the following symptoms have been present for a significant portion of time 

during a one-month period: hallucinations, delusions, disorganised speech, grossly 

disorganised or catatonic behaviour, and negative symptoms, with at least one of them being 

hallucinations, delusions or disorganised speech. Other diagnostic factors include 

impairments in the areas of social and occupational functioning that last at least six months.  

 

Phases of Schizophrenia  

The development of schizophrenia is typically not a sudden process, but it is rather a gradual 

mechanism that takes place over many years with three main phases that tend to occur in 

order and cycle throughout the course of the illness, including the prodromal phase, the 

acute phase and the recovery phase (Kasper, 2003). In men, the symptoms of schizophrenia 

tend to start earlier than in women, which is also often associated with the severity of the 

illness (Aleman et al., 2003). Some individuals with schizophrenia may experience one or 

many psychotic episodes during their lifetime.  

The vast majority of individuals that go on to develop schizophrenia show evidence of 

having experienced a prodromal phase, which is a period where people show subtle changes 

in how they behave, feel or think and a gradual deterioration in social and occupational 
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functioning (White et al., 2006). For instance, the person may have difficulties concentrating 

or remembering things, have unusual perceptual experiences, and become superstitious and 

socially isolated from people (Walker et al., 2004). This phase typically occurs between the 

age of 15 and 25 in males and 25 to 35 in females (Ochoa et al., 2012). The prodromal stage 

is followed by the acute stage where psychotic symptoms become clearly apparent and 

manifested at their peak intensity. Finally, during the recovery phase, some residual 

symptoms may persist and functional impairments often continue (National Collaborating 

Centre for Mental Health, 2014). Also, during this stage, it is not unusual to develop 

depressive symptoms as people regain insight into their behaviour and become aware of the 

impact the illness has had on their lives. However, with the use of appropriate medication, 

the symptoms may gradually disappear and when they have gone completely, patient is in a 

remission stage (Kasper, 2003).  

 

Socioeconomic Burden of Schizophrenia  

Economic cost  

Schizophrenia is one of the main contributors to disability worldwide resulting in significant 

economic, social and health burden for individuals with this severe disorder, their families, 

caregivers, and the wider society. In a 2011 study commissioned by the World Economic 

Forum (World Health, 2011), mental disorders emerged as the single largest health cost 

(estimated at $6 trillion by 2030) - more than diabetes, cancer, and pulmonary diseases 

combined. Among these, schizophrenia was identified as one of the ten leading causes of 

years lived with disability across all ages and one of the top five causes of disability in the 

15-34 year age group (Ustun et al., 1999; James et al., 2018). 

In England, the economic burden of schizophrenia is estimated to cost about £7.9 billion 

and approximately £65,000 per person annually (Mangalore and Knapp, 2007). Of this, 

about 30% of the total cost constitutes direct costs such as treatment and public care, while 

the remaining 70% comprise indirect costs to the society, including benefit payments, 

informal care and private expenditures, criminal justice system services and lost productivity 

of individuals with schizophrenia due to unemployment or premature mortality (National 

Collaborating Centre for Mental Health, 2014). In the US, the economic burden of 

schizophrenia is comparable to the above one given the population size, as it is estimated to 

be over US$60 billion per year (Marcus and Olfson, 2008).  
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The economic and social burden of schizophrenia to the Irish society is also enormous 

(estimated at €461m in 2008 (Behan et al., 2008)). In Ireland, people with mental health 

problems have the lowest employment rate of all disability groups with only 1 in 5 patients 

being in full-time employment (National Disability Authority, 2005). Due to the relatively 

early onset of schizophrenia and its incurable nature with severe symptoms, schizophrenia 

imposes an increasing economic burden to the Irish and worldwide population. Hence, 

improving treatment for schizophrenia is essential to aid individuals with this disorder to 

become more independent in order to find employment. Consequently, the economic and 

societal costs of schizophrenia would be reduced, and the well-being of those people would 

be enhanced. 

 

Impact on Family  

Schizophrenia does not only affect those with this severe illness, but it is also very difficult 

and stressful for every member of their family as unlike other general physical illnesses it 

can be difficult to diagnose and there is still stigma and negativity attached to it. A significant 

number of people with schizophrenia receive support and are being cared for by relatives 

or friends, who play key roles in all stages of the disease. However, the caring role can be 

emotionally and psychologically challenging, often resulting in the carer’s own health 

problems and lower quality of life (Boyer et al., 2012). Almost every second family caregiver 

reports a high level of perceived burden and difficulties coping with the illness of their family 

member (Awad and Voruganti, 2008). It is also common to disconnect with other family 

members and to become alienated from the society, at large due to stigma and fear related 

to the illness as schizophrenia is still poorly understood (Ostman and Kjellin, 2002). Other 

significant deteriorations experienced by the family are financial issues and the time burden 

frequently preventing the caregiver from working full-time and affecting family dynamics 

(Caqueo-Urízar et al., 2017).  

Although caring for a family member diagnosed with schizophrenia is mainly associated 

with negative consequences, in recent years, more positive and beneficial aspects have been 

identified related to this role, such as a higher sense of feeling useful and needed, and 

discovering inner strength (Kulhara et al., 2012). Other positive aspects include: having more 

social support, becoming more sensitive towards others, and clarifying priorities in life. 

Carers are instrumental for many aspects of the illness, including assessment, engagement 

in treatment as well as recovery from schizophrenia, although their involvement needs to be 

guided and supported by relevant services. 



6 
 

 

Socio-functional impairment and disability  

Schizophrenia is possibly the most severe and debilitating psychiatric disorder characterised 

by a chronic course and substantial functional decline (Tandon et al., 2009). Although 

numerous studies have shown that some degrees of recovery are possible, schizophrenia is 

a disorder that is still considered as one of the top causes of disease-associated disability 

worldwide and is consistently demonstrated to substantially contribute to poor quality of 

life (Switaj et al., 2012; Ritsner and Gibel, 2007).  Deficits in cognition and social cognition 

have been suggested to be the primary determinants of social and functional disability in 

schizophrenia as they have been more strongly correlated with life outcomes than the 

severity of psychosis in most studies (Bowie et al., 2006; Fett et al., 2011; Green, 2016; Green 

et al., 2000). Since cognition and social cognition encompass such abilities as memory, 

executive functioning, problem solving, and inferring emotions and intentions of other 

people, impairments in these abilities may result in difficulties completing everyday activities, 

for instance, making an inquiry over the phone or other vocational and self-care skills 

(Harvey, Strassnig, & Silberstein, 2019). It is also important to mention that this socio-

functional disability is more pronounced in schizophrenia than in other major psychiatric 

disorders as 75% of individuals with schizophrenia report severe impairments in everyday 

functioning (Mueser et al., 1991). 

 

In terms of functional disability, individuals with schizophrenia often report 

underachievement of milestones, such as marriage, educational attainment, independent 

living or employment, compared to the general population (Harvey et al., , 2005).  In a meta-

analysis by Carmona et al. (2017),  it was reported that the rates of unemployment among 

people with schizophrenia are extremely high as they range between 80-85%. Although 

some individuals with schizophrenia may achieve certain milestones, for instance having a 

stable employment or living independently, only a small number of these individuals appear 

to show concurrent attainment of multiple functional milestones across educational, 

vocational and residential domains (Harvey et al., 2012).  

 

In relation to social functioning, individuals with schizophrenia frequently show reduced 

social motivation and social competence – both have the potential to result in poor social 

outcomes (Harvey et al., 2019; Bowie et al., 2006). Patients with schizophrenia are often 

socially isolated and have difficulties with initiating and maintaining interpersonal 

interactions. This may be related to social cognitive dysfunction in identifying and 



7 
 

understanding emotions, thoughts and intentions of both self and others, as evidenced by 

inappropriate interpersonal behaviour or remarks (Harvey et al., 2007; Patterson et al., 2001). 

In general, individuals with schizophrenia tend to have smaller social networks and very few 

long-term and stable relationships with other people (Horan et al., 2006; Patterson et al., 

1997). In a large study (n=1400) by Rosenheck et al. (2006), it was found that only 12% of 

individuals with schizophrenia were married, and two thirds of this small minority reported 

challenges in the ability to engage in essential familial responsibilities. Interestingly, 

numerous studies in Western societies have shown that approximately 80% of patients with 

schizophrenia lack the ability to live independently (Eglit et al., 2018; Shrivastava et al., 2010) 

and only 50% of them have a computer at home (Välimäki et al., 2017), which is relatively 

low compared to the general population where these rates range between 80-90% (Statista 

Research Department, 2020). Overall, failure to achieve social and functional milestones 

produces a continuous cycle of disability.  

 

Possible Causes and Risk Factors for Schizophrenia  

Overview  

The exact causes of schizophrenia are still unclear, however there is evidence suggesting that 

a combination of genetic, biochemical and environmental factors may increase the risk for 

developing this severe disorder. Specifically, it has been proposed that the development of 

schizophrenia is a result of the combined action of multiple genes of small effect size and 

various environmental factors, which is conceptualised as the ‘Two-Hit Hypothesis’ of 

schizophrenia emphasising the causal role of the gene x environment interaction (Bayer et 

al., 1999; Karl and Arnold, 2014). This relationship may also be mediated via alterations in 

immune function and impact on neural synaptic connectivity (Feigenson et al., 2014). 

Research studies continue to be conducted to improve our understanding of these complex 

mechanisms contributing to the development of schizophrenia.  

Genetic factors  

Numerous studies over the last few decades have shown that the risk for the development 

of schizophrenia is highly influenced by both nature and nurture (van Os et al., 2008). 

Indeed, twin and adoption studies confirmed that there is a strong heritable component to 

schizophrenia as the concordance rates for monozygotic (MZ) twins are between 41% and 

65%, and for dizygotic (DZ) twins the rates vary from 0% to 28% (Cardno and Gottesman, 

2000). In a meta-analysis including 12 twin studies (Sullivan et al., 2003) and in the largest 



8 
 

study of twins in schizophrenia to date conducted in Denmark (Hilker et al., 2018), it was 

found that the estimated heritability of schizophrenia is around 80%, implying that 80% of 

schizophrenia risk may be explained by genetics. Unlike twin studies, where family members 

typically share similar environment, adoption studies allowed the examination of genetic and 

environmental contributions in isolation. These studies have shown that offspring of parents 

with schizophrenia had a similarly increased risk for schizophrenia whether they were raised 

by their biological parents (with schizophrenia) or adoptive parents (without schizophrenia), 

while offspring of parents without schizophrenia did not show an increased risk when raised 

by adoptive parents with schizophrenia (Wender et al., 1974; Gejman et al., 2010).  

Although studies on candidate genes of schizophrenia have failed to show any clear 

associations with schizophrenia, more recent genome-wide association studies (GWAS) 

based on large sample sizes identified 145 genetic risk loci (although of very small individual 

effects), the single nucleotide polymorphisms (SNPs), suggesting that schizophrenia is 

primarily associated with common genetic variants (i.e. SNPs) (Pardinas et al., 2018; 

Henriksen et al., 2017). Interestingly, these associations were observed at dopamine receptor 

D2 as well as in glutamatergic neurotransmission and tissues in immune/inflammation 

responses providing further evidence for the link between schizophrenia and dopamine and 

immune dysregulation (Henriksen et al., 2017).  

These common variant risk loci were also found to be enriched for genes expressed in 

pyramidal excitatory neurons, particularly in synaptic pathways (Hall et al., 2019). Schrode 

et al. (2019) observed the cell-type-specific effects of common variants and a synergistic 

effect between schizophrenia expression quantitative trait loci (eQTL) genes that converges 

on synaptic function, suggesting cumulative effects between rare and common risk variants. 

With current advances in analytic strategies and their application to larger genetic and 

genomic datasets, including the Psychiatric Genomics Consortium (PGC3) SZ GWAS 

(65,205 cases and 87,919 controls (Ripke et al., 2017)), this holds a great promise for 

clarifying the list of putative causal variants and genes linked to schizophrenia. 

Importantly, these genetic variations are also thought to interact with environmental factors, 

such as maternal infections during pregnancy or traumatic experiences in childhood that 

may further increase the likelihood of developing schizophrenia. 
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Biochemical factors  

     Dopamine hypothesis  

There is a range of biochemical factors that have been suggested to be involved in the 

pathology of schizophrenia; however, neurotransmitters like dopamine, glutamate and 

serotonin appear to have a particularly important role in this disorder. The ‘dopamine 

hypothesis’ was formulated in 1960s by Arvid Carlsson and Margit Lindqvist  and has been 

the cornerstone of schizophrenia research since then, although it has been revised numerous 

times (Brisch et al., 2014; Carlsson and Lindqvist, 1963). While the ‘original dopamine 

hypothesis’ proposed that individuals with schizophrenia have an excessive dopamine 

activity leading to positive and negative symptoms of schizophrenia, the ‘revised dopamine 

hypothesis’ states that dopamine transmission (specifically dopamine D2 receptor) is 

hyperactive in the mesolimbic regions of the brain and hypoactive (specifically dopamine 

D1 receptor) in the prefrontal cortex in these individuals (Brisch et al., 2014; da Silva Alves 

et al., 2008). Consequently, this hyperactivity contributes to positive symptoms of 

schizophrenia and hypoactivity is linked to negative and cognitive symptoms of the disorder 

(McArthur and Borsini, 2008). Current antipsychotic medication has D2-antagonist 

properties providing further support for the ‘dopamine hypothesis’ of schizophrenia 

(Desbonnet, 2016).  

 

    Glutamate hypothesis  

Another theory based on the postulation that dysfunction of glutamatergic 

neurotransmission in several brain areas is associated with the symptoms of schizophrenia 

was developed following observations of schizophrenia-like symptoms induced by ketamine 

and phencyclidine (PCP), which were used as dissociative anaesthetics from 1960s (Lodge 

and Mercier, 2015; Rubio et al., 2012). Specifically, this ‘glutamate hypothesis’ of 

schizophrenia posits that the hypoactivity of the N-methyl-D-aspartate (NMDA) glutamate 

receptor, particularly in the prefrontal cortex and hippocampus, may exacerbate the 

symptoms of schizophrenia (Hu et al., 2015; Balu, 2016).  

     Serotonin hypothesis  

Finally, the ‘serotonin hypothesis’ of schizophrenia, which is derived from early studies on 

interactions between the hallucinogenic drug lysergic acid diethylamide (LSD) and serotonin 

(5-HT) implies that hyperactivation of serotonin neurotransmission can disturb the activity 

of cortical neurons in schizophrenia, particularly in the anterior cingulate cortex (ACC) and 
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dorsolateral frontal lobe (DLFL), what may contribute to the pathophysiology of the 

disorder (De Gregorio et al., 2016; Burt et al., 1976; Eggers, 2013). In fact, serotonin 5-

HT2A receptors blockade is a key mechanism of action of atypical antipsychotic medication, 

such as clozapine, as their stimulation modulates the release of dopamine, glutamate and 

other neurotransmitters mainly in the cortical and limbic areas (Li et al., 2016; Meltzer, 1999).  

     Immune hypothesis  

In addition to the above neurotransmitter hypotheses, which are possibly the most enduring 

theories of schizophrenia, more recent studies have shown that inflammation and immune 

system may also play an important role in schizophrenia (Leza et al., 2015). The ‘immune 

hypothesis’ postulates that an exposure to prenatal infections (e.g. rubella, influenza, 

chlamydia, toxoplasma gondii) in individuals who are genetically predisposed to 

schizophrenia, may affect normal brain development, mediated via immune response to this 

infection, subsequently leading to more atypical response to later environmental stressors 

(Upthegrove, 2014; Muller and Schwarz, 2010). Numerous studies have supported this 

hypothesis by demonstrating an association between increased immune response and 

inflammatory markers with more severe psychopathology in schizophrenia, and by showing 

differences in cytokine profiles between individuals with schizophrenia and non-clinical 

populations (Hope et al., 2013; Feigenson et al., 2014). For instance, in a meta-analysis of 

62 studies by Potvin et al. (2008), significant increases were observed for  interleukin 1 (IL-

1) receptor antagonists (IL-1RA), IL-2 receptors (IL-2R) and IL-6, and decreases in IL-2 in 

patients with schizophrenia relative to healthy controls. In another meta-analysis based on 

40 studies, in addition to observing increases in IL-1β and IL-6, higher levels of the 

regulatory cytokine transforming grow factor-β (TGF-β) were also reported (Miller et al., 

2011). These findings suggest that differential cytokine profiles may represent 

endophenotypes of schizophrenia.  

Current investigations of the immune dysfunction in schizophrenia hold a great promise for 

the improvement of our understanding of schizophrenia and development of novel 

treatments. One of such investigations is the multicentre Psychosis Immune Mechanism 

Stratified Medicine (PIMS) study led by Prof. Rachel Upthegrove focusing on the IL-6 

cytokine as a potential new therapeutic target for psychosis using a number of approaches 

(e.g. machine learning; randomised double-blind clinical trial on the effectiveness of an anti-

inflammatory medication – Tocilizumab). 
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Environmental factors  

In addition to the genetic and biochemical risk factors for schizophrenia, epidemiological 

studies have shown that a number of environmental factors may also contribute to the 

development of this disorder (Dean and Murray, 2005; Jablensky, 1997; McDonald and 

Murray, 2000). It has been proposed that early brain development (from birth to the age of 

5) and maturation during adolescence are particularly sensitive to these environmental 

influences, which could potentially elevate the risk for schizophrenia, specifically when a 

person is genetically predisposed to the disorder (Moran et al., 2016; Keshavan, 1999; 

Hambrick et al., 2019). Numerous studies have claimed that environmental hazards in 

prenatal and postnatal life, such as: maternal infections, obstetric complications, maternal 

malnutrition, paternal age, childhood trauma, stressful life events, parental loss or separation, 

migration, growing up in an urban environment and abuse of drugs (e.g. cannabis) are the 

main risk factors for schizophrenia (Stilo et al., 2011; Stilo and Murray, 2019). Among these 

factors, childhood trauma (i.e. emotional, physical and sexual abuse, and emotional and 

physical neglect) appears to be a particularly important risk factor as it has been extensively 

studied over the years providing strong evidence for its association with schizophrenia 

(Varese et al., 2012). In particular, the experience of childhood trauma has been associated 

with more severe positive symptomatology as well as more profound deficits in cognition 

and social cognition in individuals with schizophrenia (Bentall et al., 2014; Matheson et al., 

2013; Dauvermann and Donohoe, 2019).  

Furthermore, it has also been shown that the cumulative effect of multiple environmental 

factors leads to significantly worse illness outcomes compared to the impact of a singular 

environmental factor (Stilo and Murray, 2019). For instance, Cougnard et al. (2007) reported 

that the interaction between cannabis use, childhood trauma and urbanicity predicted more 

persistent psychotic symptoms 3 years later compared to those with a lesser degree of 

exposure to these environmental factors in the general population. In another study by 

Stepniak et al. (2014), it was found that individuals reporting exposure to 4 or more 

environmental risk factors had a significantly lower age of schizophrenia onset relative to 

those exposed to 3 or less factors. The experience of severe childhood trauma was also 

found to be associated with 3 times higher risk for developing schizophrenia in later life 

(Bentall et al., 2012).  
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Treatment of Schizophrenia  
 

Pharmacological treatment  

Despite pharmacological advances over the last few decades, treating schizophrenia is still 

challenging due to its heterogeneity and uncertain aetiology. Although, there is no cure for 

schizophrenia, pharmacotherapy with dopamine 2 (D2) antagonists is currently the 

cornerstone of schizophrenia treatment.  

Chlorpromazine was the first antipsychotic drug, developed in 1954, followed by the 

development of over 50 drugs, which have improved the treatment of schizophrenia 

(George et al., 2013). Although these drugs have been found to be effective in the treatment 

of positive symptoms and result in a reduced risk for relapse, they exert minimal effects on 

negative and cognitive symptoms (Ballester and Frankel, 2016). Antipsychotic drugs have 

come to be classified as typical (chlorpromazine-like; Chlorpromazine, Prochlorperazine, 

Thioridazine, Fluphenazine, Haloperidol, Pimozide, Thiothixene) or atypical (clozapine-like; 

Aripiprazole, Asenapine, Clozapine, Iloperidone, Lurasidone, Olanzapine, Quetiapine, 

Paliperidone, Risperidone, Ziprasidone) depending on mechanisms of action (Li et al., 

2016). Typical drugs are also called first generation antipsychotics (FGAs) and atypical drugs 

are known as second generation antipsychotics (SGAs), which in addition to blocking 

dopamine receptors (D2 antagonists) also block Serotonin 5-HT2A receptors (Li et al., 2016).  

SGAs were developed in the 1990s (with the exception of Clozapine which was developed 

in the 1970s) with the hope for enhanced efficacy in the treatment of negative and cognitive 

symptoms in schizophrenia, while minimising the incidence of extrapyramidal side effects 

(EPS) (Divac et al., 2014). However, in a number of randomised controlled trials (RCTs), 

such as EUFEST and CATIE, it was shown that SGAs cause a number of adverse metabolic 

side effects, including hypertension, obesity and diabetes, and in fact, are not more effective 

than FGAs (Stroup et al., 2003; Hirsch et al., 2018; Kahn et al., 2008). Due to these 

disadvantages of antipsychotic medication, the researchers have started looking for other 

molecules that could possibly target negative symptoms, while minimising the risk of 

suffering from severe side effects. Currently, there are a handful of drugs in the pipeline that 

address novel treatment targets, including glutamate, acetylcholine, GABA and 

inflammatory cytokines (Yang and Tsai, 2017).  
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Psychosocial interventions  

Although antipsychotic medication remain the mainstay treatment for schizophrenia, due to 

concerns about their long-term use (Murray et al., 2016) and varying degrees of response to 

antipsychotics (Gillespie et al., 2017), a number of psychosocial interventions have been 

recommended to be used in conjunction with medication. In fact, in recent years, researchers 

have emphasised the need for the development of effective psychosocial interventions that 

could be used with a minimal use of antipsychotics or no antipsychotics at all (Cooper et al., 

2019). Some of the more commonly used psychosocial interventions for schizophrenia 

include: cognitive behavioural therapy (CBT), cognitive remediation therapy (CRT) and 

social skills training. 

 

     Cognitive behavioural therapy 

CBT is a problem-oriented and individual therapy based on the assumption that thoughts, 

feelings and behaviours are inter-connected, thus a change of one will affect the other two 

(Cooper et al., 2019). Although CBT was first developed by Albert Ellis in the 1960s, it was 

the work of Aaron Beck that contributed to the currently practised CBT, which was initially 

developed to treat depression (Beck, 1979). The main aim of CBT is to reduce stress, anxiety 

and catastrophising by teaching new ways of thinking and behaving as well as developing 

coping strategies (Cooper et al., 2019). In individuals with schizophrenia, CBT is also used 

to normalise and make sense of psychotic symptoms they experience and improve overall 

functioning (National Collaborating Centre for Mental Health, 2014). Numerous trials have 

shown that CBT contributes to symptom (Rector et al., 2003) and relapse reduction (Garety 

et al., 2008) as well as improvement of social functioning (Startup et al., 2004)  and insight 

(Turkington et al., 2002).  

 

     Cognitive remediation therapy 

CRT is another type of intervention, commonly using computerised training programs that 

aim to improve cognitive deficits, including attention, memory, executive function and social 

cognition (Galletly and Rigby, 2013). Since pharmacological treatments are not effective in 

improving cognitive and social cognitive deficits in schizophrenia (Kucharska-Pietura and 

Mortimer, 2013), CRT has gained increasing interest in the last decades. There is strong 

evidence showing that CRT is associated with significant improvements across various 

outcomes, with a medium effect size for cognitive performance (0.41), psychosocial 
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functioning (0.36), and a small effect size for symptoms (0.28) (Wykes et al., 2011; McGurk 

et al., 2007). Greater improvements, specifically for psychosocial functioning, have been 

found to be achieved when including therapists and engagement in other psychosocial 

therapies, such as social skills training yielding medium to large effect sizes (0.59-.08)  

(McGurk et al., 2007; Galletly and Rigby, 2013; Wykes et al., 2011; Bowie, 2019).  

 

     Social skills training 

Given the severe deficits in social functioning in schizophrenia and the importance of social 

skills for everyday functioning and a good quality of life, social skills training was developed 

to help people with schizophrenia regain their social competence and prevent relapse 

(National Collaborating Centre for Mental Health, 2014). Social skills training programmes 

typically utilise a number of learning-based procedures, including role plays, problem 

identification, goal setting, social modelling or social reinforcement, which are likely to 

improve one’s social behaviours and become more independent (Kopelowicz et al., 2006; 

Almerie et al., 2011). Social skills training has been shown to have protective effects in 

schizophrenia by improving the ability to deal with stressful life events and challenges, and 

helping individuals stabilise their illness, adhere to medication, and promote recovery 

(Kopelowicz et al., 2006; Kurtz and Mueser, 2008).  

 

Cognition and Social Cognition in Schizophrenia  

 

Cognition 
 

Historical context  

Cognition in individuals with schizophrenia has been at the forefront of research for the last 

century as it goes back to the beginning of the 1900s when a German psychiatrist – Emil 

Kraepelin - first observed and described cognitive impairments in schizophrenia (referred 

to as ‘Dementia Praecox’ back then and meaning a ‘premature dementia’)(Kraepelin and 

Robertson, 1919). Specifically, Kraepelin noted active and passive attentional processing 

impairments in individuals with schizophrenia that today we would refer to as active 

attention vigilance and passive attention distractibility (Green and Harvey, 2014). Building 

on Kraepelin’s work, Eugen Bleuler, who coined the term ‘schizophrenia’, further described 

the nature of cognitive deficits, attributing them to the loss of associations between thoughts 
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(Bleuler, 1952; Corrigan, 2016). However, it was not until the post-World War II era (1950-

1980) when a more thorough examination of cognitive processes in patients with 

schizophrenia emerged as a result of implementing integrative approaches that combined 

various measures (e.g. genetic, biological, psychosocial) (Green and Harvey, 2014). For 

instance, Sutton et al. (1965) examined event related potentials (ERPs) in combination with 

several cognitive tasks to measure attentional processes. In the last few decades, subsequent 

developments of neuroimaging techniques (e.g. MRI) have led to the rebirth of research on 

cognition among schizophrenia scientists, allowing exciting investigations of the structural 

and functional properties of the human brain.   

 

Cognitive deficits 

Currently, cognitive deficits are considered a core feature of schizophrenia and are 

recognised as a major symptom domain along with positive and negative symptoms 

(Tripathi et al., 2018). Since neurocognitive impairments have not only been observed in 

individuals with chronic schizophrenia (Reichenberg, 2010), but also in those with a first-

episode psychosis (Addington et al., 2003), in remission (Nuechterlein et al., 1992), 

unmedicated patients (Torrey, 2002), and in high-risk subjects (Bora et al., 2014) as well as 

in first-degree relatives (Kuha et al., 2007), this is suggestive that cognitive deficits are 

potential endophenotypes in schizophrenia.   

Individuals with schizophrenia frequently show impairments across several cognitive 

domains including deficits in general intelligence, attention, verbal fluency, memory, verbal 

learning, executive functioning and processing speed, indicating a global cognitive 

impairment in this population (Bowie and Harvey, 2006; McCleery and Nuechterlein, 2019; 

Heinrichs and Zakzanis, 1998). Although the vast majority of patients with schizophrenia 

manifest at least some cognitive deficits, the severity and breadth of these impairments vary 

across individuals with mild to severe deficits of different domains of cognition being 

present (Bowie and Harvey, 2006). It is estimated that approximately 60-80% of patients 

with schizophrenia show significant cognitive deficits and that they typically perform 

between 1 and 2 standard deviations below healthy individuals of similar age on most 

cognitive tasks (Heinrichs and Zakzanis, 1998; Keefe et al., 2011).  

The vast majority of the literature on cognition in schizophrenia shows that the most severe 

cognitive deficits are apparent in episodic memory and processing speed, but are less 

pronounced in measures of crystallised verbal knowledge and visuo-spatial abilities (Palmer 
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et al., 2009). For instance, in a review by Heinrichs and Zakzanis (1998), the strongest mean 

effect size was observed on tests of ‘Global Verbal Memory’ (d=1.41) and the lowest mean 

effect size was seen on the Wechsler Block Design (d=0.46) and Vocabulary (d=0.53) 

subtests. Surprisingly, working memory was not included in this review given the abundant 

evidence demonstrating that working memory deficits are an important feature of 

schizophrenia (Forbes et al., 2008) Similarly, in subsequent reviews by Fioravanti et al. (2005) 

and Mesholam-Gately et al. (2009), the largest effect sizes were observed for tests of memory 

(d=1.18-1.20) and processing speed as measured by the Digit Symbol Coding Task (d=1.59), 

while the smallest effect sizes were associated with verbal learning tasks (d=0.34). 

Cognition and psychotic symptoms 

Cognitive impairments have been found to be independent of positive symptoms (e.g. 

delusions and hallucinations) and to remain relatively stable over time (Dominguez Mde et 

al., 2009; García-Laredo, 2018). On the other hand, according to the neurotoxicity 

hypothesis (Wyatt, 1991), extended periods of psychotic episodes have neurotoxic effects 

on the brain, including structural and functional decline as well as more profound cognitive 

impairments. However, due to the limited number of empirical studies on the longitudinal 

course of neurocognition in individuals with schizophrenia and severe limitations of these 

studies (e.g. small sample size; weak associations; methodological problems) (Goldberg et 

al., 2009; Rund, 2014),  it is currently not possible to draw firm conclusions about the validity 

of the neurotoxicity hypothesis. In fact, a 10-year follow-up study by Rund et al. (2015) 

provided no support for this hypothesis and cast doubt on the notion that more psychotic 

episodes impact on neurocognition. However, what this study showed was that treatment 

response in the first year is a key predictor of the long-term course of neurocognition. 

Further studies are required to confirm these findings and improve our understanding of 

the long-term impact of psychotic episodes on neurocognition. 

 

Cognition and functional outcomes 

Cognitive deficits in schizophrenia have been found to be related to various aspects of daily 

functioning, including employment, independent living and quality of life (Twamley et al., 

2002; Mohamed et al., 2008). In fact, cognitive functions are stronger predictors of 

functional outcomes in schizophrenia compared to positive or negative symptoms (Green, 

1996; Green et al., 2000). In a review by Green et al. (2000),  it was shown that three 

particular domains of cognition, namely executive functioning, verbal memory and vigilance, 
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are specifically important for such functional outcomes as social problem-solving skills, 

psychosocial skills and community activity (e.g. being employed or going to school).  

 

Medication effects on cognition 

As antipsychotic medication confers little benefit for cognitive improvement in 

schizophrenia (Chou et al., 2012), and in fact often results in deterioration of cognitive 

function, specifically memory, behavioural approaches (e.g. CRT) to treating cognitive 

dysfunction are increasingly gaining attention owing to their potential to ameliorate these 

impairments and the associated functional difficulties (Barlati et al., 2013; O'Reilly et al., 

2019). As regards current efforts to develop medication to improve cognitive functions in 

schizophrenia, the National Institute of Mental Health (NIMH) in the US has launched a 

program called Measurement and Treatment Research to Improve Cognition in 

Schizophrenia (MATRICS; (Marder, 2006)) to support the development of pharmacological 

treatments. This initiative aims to target cognitive deficits in schizophrenia and effectively 

evaluate these impairments across eight main domains of cognition: processing speed, 

attention/vigilance, working memory, learning and verbal memory, learning and visual 

memory, reasoning, problem solving as well as social cognition. (Green et al., 2004). 

 

Social Cognition  

 

Definition of Social Cognition 

While the topic of neurocognition has been at the forefront of schizophrenia research for 

many decades, social cognition has gained increased attention relatively recently due to its 

importance in everyday social interactions and association with various negative outcomes 

in later life. Social cognitive deficits are in fact a core feature of schizophrenia and are 

associated with poor functional outcomes and worse recovery (Green et al., 2019; Green, 

2016). Therefore, this thesis aims to improve our understanding of the possible correlates 

of social cognitive dysfunction in individuals with schizophrenia.   

Although there are various definitions of social cognition within the scientific literature, it 

can be broadly described as the ability to know and understand how people think about 

themselves and others in the social world (Penn et al., 2008). A widely used definition of 

social cognition agreed upon in a consensus meeting held by the NIMH in 2006 describes 
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social cognition as ‘the mental operations that underlie social interactions, including perceiving, 

interpreting, and generating responses to the intentions, dispositions, and behaviours of others’ (Green et 

al., 2008).  

 

Domains of Social Cognition 

Participants of the NIMH meeting have proposed that social cognition can be further 

divided into five areas, including: (1) attributional bias, (2) social perception, (3) social 

knowledge, (4) emotion processing (5) and Theory of Mind. It was also noted that there is 

some overlap among the terms, thus the boundaries between these various categories of 

social cognition are not absolute. For instance, emotion processing may also be considered 

to be an aspect of Theory of Mind and social knowledge may overlap with social perception 

(Green et al., 2008; Roberts and Penn, 2013). The first three domains of social cognition 

will be briefly described below, followed by a more thorough description of the emotion 

processing and Theory of Mind concepts, as these two areas are the focus of this thesis. 

Both constructs have also been the most extensively studied in schizophrenia and other 

psychiatric disorders as they are possibly the most important aspects of social cognition.  

 

Social Cognitive deficits 

     Attributional bias 

Attributional bias refers to how people explain the causes of positive and negative events in 

life by attributing the meanings to these events (Böhm and Pfister, 2015). These attributions 

can be measured by questionnaires – for instance the Internal, Personal and Situational 

Attribution Questionnaire (IPSAQ) developed by Kinderman and Bentall (1996) or rated 

using the interview transcripts (Lee et al., 2004). The causes of events are categorised into 

the following factors: internal (attributed to oneself), external-personal (attributed to other 

people) and external-situational (attributed to other situations or circumstances) (Martin and 

Penn, 2002). In schizophrenia research, paranoid delusions have been frequently associated 

with personalising bias (i.e. attributing negative intentions to others) and a general tendency 

to attribute hostile intentions to other people rather than situational factors (McKay et al., 

2005; Randjbar et al., 2011; Bentall et al., 2001; Garety and Freeman, 1999).  
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     Social perception 

Social perception is the ability to identify and utilise social cues in order to make accurate 

judgements about social roles, societal rules or relationships (McCleery et al., 2014). Social 

perception tasks typically include: Affect Naming, Prosody-Face Matching and Prosody-Pair 

Matching that assess the ability to infer complex or ambiguous social situations by 

identifying such interpersonal features as mood state, intimacy, status, etc. (Kandalaft et al., 

2012). Individuals with schizophrenia have been shown to have large impairments in this 

area, compared to healthy samples (d=1.04) as they often have difficulties utilising available 

contextual information to infer social situations, which often results in poor community 

functioning (Penn et al., 2002; Tan et al., 2018; Savla et al., 2013).  

 

     Social knowledge 

Social knowledge (often called ‘social schema’) is refers to being aware and having the 

knowledge of social roles and rules, and what to expect from certain social situations (Green 

et al., 2008; Corrigan et al., 1992). This social knowledge is based upon previous experiences 

and interactions with other people (Verschueren et al., 2012). Assessment of social 

knowledge can be conducted with pen and paper tests that assess one’s knowledge about 

what is socially expected in various social scenarios (e.g. in a restaurant or supermarket) or 

by asking questions about more general social issues (e.g. why do you think people get 

divorced?). Although patients with schizophrenia typically perform worse on social 

knowledge tasks compared to non-clinical populations (Horan et al., 2008), some findings 

suggest that basic social knowledge in schizophrenia is intact and that more advanced social 

knowledge may be affected by more severe ToM deficits (Langdon et al., 2014a).  

 

     Emotion processing 

Emotion processing refers to the ability to perceive, recognise and use emotions and can be 

defined in terms of four main components, including emotion identification, emotion 

facilitation, emotion understanding, and emotion management (Green et al., 2008). The 

ability to recognise basic emotions, such as happiness, sadness and anger is thought to be 

developed by 6 years of age (Izard, 1971) and it improves throughout adolescence (Rodger 

et al., 2015).  
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Various measures of emotion processing/recognition have been developed over the years 

and typically include ratings of emotions that are displayed in pictures of facial expressions 

or voices, and participants are asked to identify these emotions. Ekman, Izard and Friesen 

(1969; 1992) conducted pioneering work in the area of emotion recognition as they identified 

six basic human emotions, often referred to as ‘The Big Six’ including happiness, sadness, 

anger, surprise, fear and disgust, which were subsequently used in their research on emotion 

recognition (Kowalska and Wróbel, 2017). This was also the first tool for measuring emotion 

recognition with a set of black and white photographs of people of similar ethnicity and age 

(Behere, 2015). One of the main tasks used for assessing emotion recognition in 

schizophrenia as well as in other psychiatric disorders and non-clinical populations is the 

Emotion Recognition Task (ERT), which is implemented in the Cambridge 

Neuropsychological Test Automated Battery (CANTAB) (Robbins et al., 1994). The ERT 

task is currently one of the most widely used tasks measuring emotion recognition due to its 

ease of administration, feasibility and tolerability, and for these reasons it is also utilised in 

this thesis. 

Impairment in emotion recognition is one of the core features of schizophrenia. Although 

mixed findings have been reported regarding deficits in emotion recognition and their 

specificity, the vast majority of studies on schizophrenia reported general impairments in 

emotion recognition, tested by both face and auditory emotion recognition tasks (Kohler et 

al., 2010; Gold et al., 2012). Also, several studies found these deficits to be specific for 

negative emotions, particularly fear, anger and disgust (Van't Wout et al., 2007; Comparelli 

et al., 2013; Mandal et al., 1998; Bediou et al., 2005). Studies that did not report significant 

deficits in emotion recognition in individuals with schizophrenia tended to have smaller 

sample sizes (less than ~20 participants) and often used non-standardised stimuli, which 

could possibly explain the non-significant findings (Thompson et al., 2012; Kohler et al., 

2010; Barbato et al., 2015).  

Deficits in identifying emotions are found to be present in every stage of schizophrenia, as 

numerous studies have observed these impairments in chronic schizophrenia (Dondaine et 

al., 2014), ultra-high risk (UHR) groups (Addington et al., 2008), individuals with FEP 

(Daros et al., 2014) as well as first-degree unaffected relatives (Albacete et al., 2016), 

suggesting that deficits in emotion processing might be potential biomarkers of 

schizophrenia. Further, the inability to recognise emotions in schizophrenia is suggested to 

be a key indicator of difficulties in communication and deterioration in adaptive behaviours 

resulting in poorer functional and social outcomes (e.g. independent living, employment, 
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being in a close relationship etc.) (Marwick and Hall, 2008; Gica et al., 2019). Emotion 

recognition deficits are also thought to contribute to psychopathology of schizophrenia as 

a number of studies found significant associations between emotion recognition dysfunction 

and negative (e.g. alogia) as well as positive symptoms (e.g. hallucinations, delusions) (Kohler 

et al., 2000; Mandal et al., 1999).  

 

     Theory of Mind 

Theory of Mind (also referred to as ‘mental state attribution’, ‘intentional stance’, 

‘mentalising’ and ‘reflexive awareness’) is defined as the ability to infer mental states of self 

and others, in terms of thinking, believing or pretending (Brüne, 2005). The term ‘Theory 

of Mind’ was originally coined by primatologists and psychologists - Premack and Woodruff 

(1978), who applied it to their studies on chimpanzees. Following their work, numerous 

evolutionary researchers have argued that a ‘theory of self and others minds’ is a result of a 

hominid evolution (e.g. larger brain size) emerging as an adaptive response to increasingly 

complex social environments, what has later become known as the ‘social brain hypothesis’ 

(Brüne, 2005; Brothers, 1990; Dunbar, 1997). Based on this concept, Brüne (2005) further 

suggested that individuals with good mentalising abilities may outperform those with poorer 

mind-reading abilities in terms of social success, which consequently increases the 

reproductive success of the former (Brothers, 1990; Dunbar, 1997). Baron-Cohen et al. 

(1999) proposed that there are various stages of ToM maturation in child development. 

Although ToM development starts at about 18 months, it is not until the age of 3 to 4 when 

a child is able to distinguish between her/his own and another person’s beliefs (i.e. first 

order false belief) and between the age of 6 to 7 a child learns higher order representations 

(i.e. second order false belief) (Brüne, 2005).  

To date, impaired ToM abilities have been observed in a variety of neuropsychiatric 

disorders, including schizophrenia (Pousa et al., 2008), autistic spectrum disorders (Baron-

Cohen et al., 1999), dementing disorders (Snowden et al., 2003), bipolar disorder (Kerr et 

al., 2003) and in individuals with frontal lobe damage (Rowe et al., 2001). In schizophrenia, 

poor ToM has been proposed to contribute to psychotic symptoms (Versmissen et al., 

2008). In particular, according to Frith (1992), poor ability to infer mental states of self and 

others in individuals with schizophrenia may result in disorders of ‘willed action’ (e.g. 

negative and disorganised symptoms), self-monitoring disorders (e.g. auditory and visual 

hallucinations; delusions of alien control), and disorders of monitoring thoughts and 

intentions of other people (e.g. delusions of reference and persecution) (Brüne, 2005). 
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Additionally, compromised ToM abilities have been found to be the best predictor of poor 

social and functional outcomes (Roncone et al., 2002; Langdon et al., 2014b; Achával et al., 

2009).  

Further, poorer performance on ToM tasks in the schizophrenia group relative to healthy 

individuals has been a consistent finding in the scientific literature (Bora et al., 2009). It has 

also been shown that ToM impairments are present not only in individuals with chronic 

schizophrenia (Pousa et al., 2008), but also in those with first-episode psychosis (Lindgren 

et al., 2018) or at clinical high-risk (CHR) of developing psychosis (Thompson et al., 2012), 

although ToM deficits are the most pronounced and severe in the acute phase of 

schizophrenia (Bora, 2009). Unaffected relatives of individuals with schizophrenia also 

perform worse on ToM tasks compared to healthy individuals, however not to the same 

degree, suggesting that these deficits may be trait rather than state-dependent features of the 

illness (Van Rheenen et al., 2019; Ayesa-Arriola et al., 2016; Achával et al., 2009). 

Interestingly, ToM deficits are independent of neurocognition and persist after adjusting for 

neurocognitive deficits (Mehta et al., 2013; Ng et al., 2015). In a meta-analysis by Savla et al. 

(2013) including 112 studies, deficits in ToM were found to be comparable in effect size to 

other social cognitive functions, with large effects observed for ToM (d=0.96), social 

perception (d=1.04) and emotion recognition (d=0.88).  

 
The Reading the Mind in the Eyes Task (RMET; also known as the ‘Eyes Task’) and the 

Hinting Task are perhaps the most frequently used ToM tasks in schizophrenia research, 

which are also employed in this thesis. The Eyes Task was developed by Baron-Cohen and 

colleagues (1997; 2001) for autism research, however, it has been widely used since then in 

other neuropsychiatric disorders, including schizophrenia. This task measures the ability to 

infer mental states of others just by looking at people’s expressions around their eyes 

(Guariglia et al., 2015). The Hinting Task was developed by Corcoran et al. (1995) and 

examines the ability to infer the intentions of various characters from short passages 

describing social interactions. Although both the Eyes Task and the Hinting Task assess 

ToM abilities, the Eyes Task has been suggested to measure the more automatic mental state 

‘decoding’ aspect of ToM, compared to the Hinting Task, which uses information such as 

facial expressions to reason about the mental states of others, and requiring more effortful 

verbal processing than automatic decoding processing (McGlade et al., 2008). McGlade et 

al. (2008) and Bora et al. (2006) reported that mental state decoding, as measured by the 

Eyes Task, is a better predictor of social functioning than mental state reasoning measured 

with the Hinting Task.  
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Possible shortcomings of studies on Social Cognition 

 
Despite the fact that studies of social cognition increasingly focus on how people behave 

and understand each other in a variety of social situations, one possible criticism of these 

studies is that they are too focused on individualistic behaviour and observational 

perspectives, rather than on the collective and interactive aspects of human interactions. In 

other words, while we use social cognition to describe the ability to understand the thoughts, 

intentions and behaviours of other people, social cognition is more complex than only 

understanding others (De Jaegher et al., 2010; De Jaegher and Di Paolo, 2007). In fact, social 

cognition involves both processes – understanding others and understanding with others. 

In this context, ‘understanding’ may require an ability to verbalise reasons for actions as well 

as some pragmatic skills to act appropriately in a particular situation (De Jaegher et al., 2010). 

However, in most empirical studies, the importance of interactive processes is somewhat 

overlooked while examining social cognitive abilities as they typically examine passive 

understanding of social stimuli. Future studies should therefore investigate both the 

noninteractive and interactive aspects of social cognition.  

 

 

Neurobiology of Social Cognition  

 

There has been a wide range of studies investigating the neural underpinnings of social 

cognition and although some inconsistent findings have been reported, several brain regions 

have been identified as primary neural structures involved in social cognitive processes. This 

section will mainly focus on brain structures underlying emotion recognition and Theory of 

Mind domains of social cognition since these processes are most relevant to this thesis.  

The primary structures important for social cognitive processing include: (1) specific regions 

in higher-order sensory cortices (e.g. fusiform gyrus, superior temporal gyrus); (2) the 

amygdala, ventral striatum (VT), and orbitofrontal cortex (OFC); and (3) the hippocampus 

and cortical regions, such as the left prefrontal, right parietal, and anterior and posterior 

cingulate cortices  (Adolphs, 2003). These three sets of brain regions are highly dependent 

on each other and are integrated via complex interactions. They are also involved in three 

different types of processes. Higher-order sensory cortices play a central role in perceptual 

processing of stimuli and their constituent features, while the amygdala, striatum and 

orbitofrontal cortex mediate an association between this perceptual representation and 
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emotional response, cognitive modulation as well as social behaviour (Adolphs, 2003; 

Adolphs, 2009). The hippocampus and higher cortical regions are then involved in the 

development of internal working models of the social environment, which can be defined 

as mental representations for understanding self and others in the context of a social group 

(Dweck and London, 2004). Figure 1 provides a graphical description of these brain 

structures and their involvement in social cognitive processes.  

 

Figure 1. Processes and brain structures involved in social cognition (taken from Adolphs 

(2003)).  

 

 

Childhood Trauma in Schizophrenia  

Definition of Childhood Trauma  

Among the factors (e.g. genetics) that may contribute to social cognitive deficits, the 

experience of childhood trauma has begun to receive significant attention. Childhood 

trauma is a broad term that can be used to describe various adverse experiences in early life 

including abuse, neglect, witnessing violence, loss of a parent or a caregiver, separation or 

divorce of parents, natural disasters among many other negative childhood experiences (De 

Bellis and Zisk, 2014). In schizophrenia research, childhood trauma is typically defined and 

examined in terms of physical, sexual and emotional abuse as well as physical and emotional 
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neglect (Bebbington, 2009). The focus of this thesis will also be on these particular forms of 

childhood experiences.  Childhood trauma subtypes are described in more detail in Table 1 

based on the Fourth National Incidence Study (NIS-4) (Sedlak et al., 2010), which considers 

childhood trauma as events that cause harm or pose a serious risk of harm to a child under 

the age of 18 (e.g. perpetrated by a parent or a caregiver).  

Table 1. NIS-4 criteria for childhood trauma subtypes (taken from Sedlak et al. (2010)). 

Trauma subtype Definition 

Emotional abuse 
Verbal assaults or other abuse, threats, terrorization, administration of 
unprescribed substances or close confinement. 

Emotional neglect 

Inadequate nurturing and affection, deliberate failure to provide or 
seek needed care for emotional-behavioural problems, allowing 
substance abuse or maladaptive behaviour, overprotectiveness, 
inappropriately advanced expectations, inadequate structure and 
exposure to maladaptive behaviours and environments or domestic 
violence. 

Physical abuse 
Hitting a child with hands or an object, kicking, punching, throwing, 
deliberately dropping, shaking, grabbing, dragging, pushing or pulling, 
or otherwise causing actual or threatened physical harm. 

Physical neglect 
The refusal of custody or the deliberate failure to provide or seek 
needed care, supervision, nutrition, clothing, shelter, and personal 
hygiene or other disregard of a child's physical needs and safety. 

Sexual abuse 

Any sexual act with a minor, including sexual penetration, molestation 
with genital contact, attempted sexual abuse with physical contact, 
child prostitution or pornography and exposure to sexually explicit 
material or voyeurism. 

 

Prevalence of Childhood Trauma  

The prevalence of childhood trauma in the general population is relatively high as it affects 

a third of the population worldwide (Briere and Elliott, 2003; Kessler et al., 2010). However, 

in individuals with psychiatric disorders these rates are much higher with reports that 

approximately 70% to 80% of individuals with major psychiatric disorders experienced 

trauma in childhood, with emotional abuse and physical neglect being the most common 

types of childhood trauma (Larsson et al., 2013; Battle et al., 2004; Popovic et al., 2019; 

Young and Widom, 2014a). Interestingly, individuals with schizophrenia have particularly 

high reports of childhood maltreatment as 85% individuals with this severe mental illness 
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report such experiences (Larsson et al., 2013). Due to this remarkably high prevalence of 

childhood trauma in individuals with schizophrenia and its lasting and detrimental impact 

on psychological and physical development, childhood trauma has been at the forefront of 

psychiatric research, specifically during the past two decades, owing to major advances in 

neuroimaging techniques.  

 

Impact of Childhood Trauma  

Childhood trauma has been associated with numerous negative outcomes in later life, 

including antisocial behaviour (Bruce and Laporte, 2015), crime (Wolff and Shi, 2012), high-

risk sexual behaviour (Thompson et al., 2016), aggression (Sansone et al., 2012), 

homelessness (Davies and Allen, 2017), lower academic achievement (Lieberman and 

Knorr, 2007), substance misuse (Kendler et al., 2000), cognitive difficulties (Majer et al., 

2010) as well as increased risk for psychiatric disorders (Torjesen, 2019) and cardiovascular 

diseases (Scott-Storey et al., 2019). Of particular relevance to this thesis, there is increasing 

evidence that early life trauma significantly contributes to disturbances in cognitive, social 

and emotional development (De Bellis and Zisk, 2014; McLean et al., 2016). We suggest that 

this association has plausible cognitive (attachment-related) and biological explanations that 

will be described in a section below in more detail. However, it is important to note that not 

all children exposed to traumatic experiences will be affected in the same way nor to the 

same degree in adulthood as some individuals are less vulnerable and more resilient to the 

harmful effects of early life stress (Beutel et al., 2017; Martin-Soelch and Schnyder, 2019).  

In a meta-analysis by Varese et al. (2012), the experience of childhood trauma was found to 

be associated with increased risk for developing schizophrenia, with the odds ratio reported 

between 2.72 and 2.99, indicating a strong link between these adverse childhood experiences 

and schizophrenia onset. Traumatic experiences in childhood are also known to impact on 

various aspects of cognition in individuals with this severe mental disorder. For instance, in 

a recent review by Dauvermann and Donohoe (2019) synthesising the studies on the effects 

of childhood trauma on cognitive function in individuals with psychosis at different stages 

of the illness, it was reported that higher rates of childhood trauma were frequently 

associated with poorer general cognitive ability, memory and executive function across all 

patient (i.e. FEP, UHR, chronic SZ) and healthy participant groups. The authors also found 

that physical trauma, that is physical abuse and neglect, were the most consistently reported 

subtypes of trauma in the relationship between childhood trauma and cognition. 

Additionally, exposure to childhood trauma was associated with worse performance on 
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social cognitive tasks. The studies examining the relationship between early life adversities 

and social cognitive functions in schizophrenia and other major psychiatric disorders are 

discussed in more detail in Chapter 2.  

Further, the experience of childhood trauma was found to be associated with more severe 

symptomology of schizophrenia. For instance, in a study by Kelly et al. (2016), patients who 

reported childhood abuse had more psychotic and depressive symptoms compared to those 

without such experiences. Even in UHR individuals, a history of childhood trauma, 

specifically emotional neglect, was correlated with paranoid symptoms, higher levels of 

attenuated positive and general symptoms, depressive symptoms and lower levels of global 

functioning(Appiah-Kusi et al., 2017; Kraan et al., 2015a). Although the impact of childhood 

trauma is more pronounced in adulthood, several studies reported that cognitive decline 

begins in childhood as children exposed to abuse or neglect tend to have lower IQ and 

impairments in specific domains of cognition, including visual and verbal episodic memory, 

working memory, executive functions (Berthelot et al., 2015; Maziade et al., 2011; Maziade 

et al., 2009; Holland et al., 2020). 

 

Tools for assessing Childhood Trauma 

There are a variety of tools for assessing childhood trauma experiences in clinical studies, 

including self-report questionnaires and semi-structured interviews. However, the most 

commonly used instruments in schizophrenia research are perhaps the Childhood Trauma 

Questionnaire (CTQ) (Bernstein et al., 1997) and the Adverse Childhood Experiences 

(ACE) questionnaire (Felitti et al., 1998). The CTQ questionnaire has a total of 28 items and 

assesses five subtypes of childhood trauma including emotional, physical and sexual abuse 

and emotional and physical neglect. The ACE questionnaire slightly differs from the CTQ 

questionnaire as it consists of 17 questions and assesses childhood abuse in terms of 

psychological, physical and sexual abuse as well as provides a measure of childhood exposure 

to household dysfunction across four categories: substance abuse, mental illness, violent 

treatment of mother, and criminal behaviour in the household (Popovic et al., 2019). In this 

thesis, the CTQ questionnaire is used as the main measure of traumatic experiences in 

childhood.  

Although both the CTQ and ACE questionnaires have been proved to have good reliability 

and validity in both clinical and non-clinical populations (Kim et al., 2013; Paivio and 

Cramer, 2004; Dudeck et al., 2015), the investigation of childhood trauma poses several 
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challenges, primarily due to temporal problems as childhood trauma experiences are 

assessed retrospectively (Frissa et al., 2016). Therefore, it is likely that these memories are 

prone to recollection bias, specifically in the clinical populations (MacDonald et al., 2015; 

Popovic et al., 2019). Other issues lie in the reductionist steps that most researchers employ 

when analysing childhood trauma data by categorising data into specific domains (e.g. 

emotional abuse and physical neglect) or using ordinal categories (e.g. high versus low 

childhood trauma). Consequently, this removes a great amount of more detailed information 

about the individual and reduces variance and heterogeneity that may be critical for further 

analyses (Hovdestad et al., 2015; Popovic et al., 2019). Due to these methodological issues, 

unbiased and explorative machine learning and multivariate techniques for analysing this 

type of data have recently been introduced (Jollans and Whelan, 2018; Dwyer et al., 2018; 

Shim et al., 2019; Popovic et al., 2019). Although no studies on childhood trauma and 

schizophrenia have been published yet with the use of these approaches, machine learning 

techniques offer exciting potential for analysing this type of data in the future.  

 

 

Neurobiological effects of Childhood Trauma  
 

Hypothalamic-Pituitary-Adrenal axis 

Traumatic experiences in childhood may have a severe impact on brain development over 

time as they often lead to structural and functional changes in various brain areas (Cross et 

al., 2017). Multiple theories have attempted to explain the link between childhood trauma 

and these brain alterations in clinical and non-clinical populations. The majority of the 

literature on potential underlying mechanisms explaining this association focuses on the 

hypothalamic-pituitary-adrenal (HPA) axis hyperactivation, which is the main stress 

response system (Roberts and Lopez-Duran, 2019). There is substantial evidence from 

animal and human studies that chronic or repeated exposure to stress, such as childhood 

trauma, has enduring effects on both structure and function of the brain through an 

overactivation of the HPA axis (De Bellis and Zisk, 2014). In fact, chronically elevated levels 

of cortisol are thought to have neurotoxic effects, particularly in early development (Lupien 

et al., 2018). This stress-induced hyperactivation of the HPA axis influences neural growth 

in developmentally sensitive structures of brain regions consisting of a high density of 

glucocorticoid receptors (e.g. hippocampus and prefrontal cortex; (Myers et al., 2014)) as 

well as regions that are particularly sensitive to stress (e.g. amygdala; (Mothersill and 



29 
 

Donohoe, 2016)). Ultimately, these structural alterations may result in disruption of 

cognitive (e.g. memory, learning) and social cognitive processing (e.g. emotion recognition, 

Theory of Mind) (Walder et al., 2000). In contrast to childhood trauma, it is has been found 

that positive early life experiences, such as optimal parental care (specifically maternal) and 

secure attachment promote the modulation of the HPA axis, hence creating resilience 

towards novel stressful events (Debbané et al., 2016; Gunnar and Quevedo, 2008).  

 

Association between early life adversity and genetic variation and immune response 

There is some evidence suggesting that the association between early life adversities and 

structural brain alterations is conditional on genetic variation at the serotonin transporter 5-

HTT gene-linked polymorphic region (5-HTTLPR) (Uher and McGuffin, 2008), and the 

brain-derived neurotrophic factor (BDNF) that plays a key role in the growth and survival 

of neurons in the central nervous system (Jin et al., 2019). Specifically, the Val66Met 

polymorphism may modulate the association between early life adversities and brain 

morphology and function (Tsai, 2018). Another important gene relevant in the gene-

environment interactions is FKBP5 that regulates glucocorticoid receptor sensitivity 

(Binder, 2009). Risk variants of FKBP5 polymorphisms have been found to be associated 

with decreased receptor sensitivity, which results in diminished HPA axis negative feedback 

(i.e. slower ‘off-switch’ for the stress response) and subsequent maintenance of 

glucocorticoids in the absence of threat (Dias et al., 2015; Cross et al., 2017). However, it is 

important to note that the literature on gene-environment association in schizophrenia is 

relatively heterogenous and the results from studies on candidate genes could frequently not 

be replicated (Popovic et al., 2019; Zwicker et al., 2018). 

Additionally, it has been recently shown that elevated levels of systemic inflammation, 

particularly circulating levels of IL-6, may partially mediate the link between childhood 

trauma and corticolimbic circuits that impact on brain structure (Kraynak et al., 2019; 

Nusslock and Miller, 2016). Oxytocin has also been implicated in this association as it is 

thought to play a protective role towards environmental stress, such as childhood trauma, 

and its consequences on the HPA axis (Cancel et al., 2019; Feder et al., 2009). However, the 

extent to which early life adversities shape the responsiveness and function of the oxytocin 

system remains unclear.  
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Impact on brain function and structure  

As mentioned above, the hippocampus, amygdala and prefrontal cortex (PFC) are the brain 

areas that are most prominently affected by enduring or frequent stress, mainly through the 

stress response pathway. In ‘normal’ neurobiological conditions, the hippocampus receives 

and processes perceptual information (‘who and what’) and binds it to the contextual 

information (‘when and where’), while the PFC facilitates future recollection of and 

attributions about that information (Cross et al., 2017; Ranganath, 2010). The PFC region is 

also involved in modulation of the amygdala activity via inhibitory processes and 

communicates with the hippocampus to facilitate the consolidation of emotional and 

perceptual stimuli (Banks et al., 2007; Kajiwara et al., 2003). However, under adverse 

conditions, such as trauma in early life, the structure and function of these particular brain 

areas can be impacted in various ways. For instance, this can occur by facilitating 

inappropriate associations among perceptual, contextual and attributional information about 

events and/or reducing the ability to consciously manage recollections of the events and 

moderating fear responses to the recollections (Cross et al., 2017; Acheson et al., 2012; 

Stevens et al., 2013).  

Numerous neuroimaging studies examining the impact of childhood trauma on brain 

structure and function in schizophrenia and non-clinical populations have consistently 

shown that traumatic experiences in early life are associated with total grey matter 

reductions, decreased cortical thickness, and volume loss, primarily in the hippocampus, 

amygdala, anterior cingulate cortex (ACC), and dorsolateral prefrontal cortex (dlPFC) 

(Cancel et al., 2019; Teicher et al., 2016). Additionally, functional magnetic resonance 

imaging (fMRI) studies have shown altered activation and decreased functional connectivity 

in these regions providing evidence for the detrimental impact of childhood trauma on brain 

functioning (Kraynak et al., 2019; Herringa et al., 2013b; Cancel et al., 2019).  

It is important to mention that the neurobiological impact of childhood trauma may vary 

depending on numerous factors, such as the timing and length of the trauma exposure as 

well as severity of these experiences across the course of development (Cross et al., 2017). 

Since early and middle childhood is thought to be a particularly sensitive period of brain 

development marked by enhanced plasticity (Stevens et al., 2018; Anderson et al., 2011), 

exposure to environmental insults during this time (e.g. trauma) can alter the neurobiological 

landscape in long-lasting and damaging ways by inhibiting neurogenesis, synaptic growth, 

and organisation of neural circuits (Heim and Binder, 2012). Indeed, several studies have 

shown the age-dependent impact of early life adversities on the PFC, hippocampus and 
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amygdala volumes (Pechtel et al., 2014; Rao et al., 2010). However, although brain structures 

mature at unequal pace, they are functionally and structurally connected with each other 

such that environmental insults may not only impact on one specific brain region during 

sensitive periods, but they may also interfere with the nature of its relationship with other 

regions (Knudsen, 2004). The hippocampus, amygdala and PFC as well as the default mode 

network (DMN) consisting of several cortical areas (i.e.   left and right angular gyrus, 

posterior cingulate cortex (PCC)/precuneus, ventromedial prefrontal cortex (vMPFC), 

dorsomedial PFC (dMPFC), right medial PFC, and left inferior temporal gyrus (ITG)) are a 

prime example of networks of connected regions (McEwen et al., 2015; Zeev-Wolf et al., 

2019). Thus, chronic stress may reduce connectivity within the whole network resulting in 

functional deficits in multiple domains.  

 

Neurobiological impact of Childhood Trauma on Social Cognition  
 

Functional neuroimaging studies  

As previously mentioned, childhood trauma is associated with multiple brain alterations in 

both individuals with schizophrenia and non-clinical populations, with the PFC, 

hippocampus and amygdala being the brain areas that are most impacted by and consistently 

associated with these adverse experiences, although other regions have also been reported 

to be affected (Teicher et al., 2016). Several functional imaging and connectivity studies have 

shown alterations of brain activity, primarily in these three brain regions, during 

performance on social cognitive tasks in individuals with schizophrenia and healthy adults 

exposed to trauma. For instance, Benedetti et al. (2011) reported a significant association 

between high levels of trauma and decreased hippocampal activation and increased ACC 

activity during emotional task in subjects with schizophrenia and healthy controls. Further, 

in a meta-analyses on 54 studies using activation likelihood estimation (ALE), Mothersill 

and Donohoe (2016) showed increases in blood oxygen level-dependent (BOLD) responses, 

predominantly in the right amygdala, in both children and adults exposed to higher levels of 

early life stress, including trauma. In addition, Aas et al. (2017) showed that high levels of 

childhood trauma in patients with psychosis were associated with an increased brain 

response to emotionally negative faces compared to positive emotional expressions in 

several brain areas, including the right angular gyrus, supramarginal gyrus and middle 

temporal gyrus. In another study by Quide et al. (2017) that investigated the association 

between childhood trauma and brain activity during a Theory of Mind task in patients with 

https://www-sciencedirect-com.libgate.library.nuigalway.ie/topics/medicine-and-dentistry/angular-gyrus
https://www-sciencedirect-com.libgate.library.nuigalway.ie/topics/medicine-and-dentistry/cingulate-cortex
https://www-sciencedirect-com.libgate.library.nuigalway.ie/topics/medicine-and-dentistry/ventromedial-prefrontal-cortex
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schizophrenia, the experience of childhood trauma was negatively associated with activation 

of the right temporo-parietal junction (TPJ) and positively associated with activation of the 

precuneus, PCC and dMPFC regions.  

Furthermore, in a functional connectivity study by Cancel et al. (2017), high levels of sexual 

abuse and physical neglect in patients with schizophrenia were related to decreased 

connectivity between the amygdala and the precuneus/PCC region during a negative 

emotional valence condition. Additionally, decreased connectivity between the ACC and the 

precuneus/PCC region was observed during an emotional incongruency task in those with 

higher reports of emotional abuse. There was also an association between emotional neglect 

and an increased connectivity between the amygdala and TPJ in relation to the negative 

emotional valence condition. These findings suggest that disturbances in specific brain 

networks resulting from early life stress may affect social cognitive abilities.  

It is important to mention that functional brain alterations have also been reported in 

children and adolescents exposed to early life adversities, such as maltreatment or orphanage 

rearing, indicating that the consequences of early life stress are evident across the lifespan.  

For instance, in a study by Tottenham et al. (2010) on institutionally-raised children, 

prolonged orphanage care was associated with a higher susceptibility towards negatively-

valenced faces and enlarged amygdala. This finding is in agreement with previous studies 

showing that anxious humans (both adults and children) typically have a hyperactive 

amygdala as well as a greater processing bias for negative stimuli (MacMillan et al., 2003; 

Barros-Loscertales et al., 2006). Similar results were reported by McLaughlin et al. (2015) in 

a study on maltreated adolescents, as the authors found that adolescents exposed to trauma 

showed a bias toward negative emotional stimuli relative to non-maltreated individuals. 

Interestingly, those exposed to trauma showed a greater engagement of the PFC regions 

(e.g. superior frontal gyrus and dorsal anterior cingulate cortex) involved in emotion 

regulation to modulate amygdala activation and thus, regulate emotional responses.  

 

Structural neuroimaging studies 

As regards structural imaging studies, there have been no studies investigating specific 

associations between childhood trauma, brain structure and performance on social cognitive 

tasks in either clinical or non-clinical populations, to date. However, a few studies have 

shown structural alterations in brain areas associated with social cognition in those exposed 

to early life trauma, although behavioural performance on social cognitive tasks was not 
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measured. For instance, Benedetti et al. (2011) reported decreased ACC and PFC volumes 

in individuals with schizophrenia and healthy adults with high reports of childhood trauma. 

Further, two studies showed that sexual abuse and emotional neglect associated with 

reduced PFC volumes (specifically in the left middle frontal gyrus, mid cingular cortex, and 

right DLPFC) in patients with schizophrenia (Sheffield et al., 2013; Cancel et al., 2015). 

Moreover, Stein et al. (1997) found left hippocampal volumes to be smaller in women with 

the experience of sexual abuse in childhood and Veer et al. (2015) reported reduced 

amygdala volumes in PTSD patients exposed to childhood trauma. These maltreatment-

related differences in brain structures relevant for social cognition were observed not only 

in adults, but also in maltreated adolescents. For instance, Andersen et al. (2008) found that 

sexual abuse was associated with volume reductions of the PFC region (including the 

inferior, middle, and superior frontal gyri, orbitofrontal cortex and cingulate gyri ) in 

adolescents aged 14-16 years, and higher emotional trauma was related to smaller 

hippocampal volumes in 14-15 years old girls in a study by Malhi et al. (2019).  

Overall, these observations in different sample populations are in accordance with an 

experience-dependent adaptation hypothesis suggesting that functional and structural 

alterations promote avoidance and diminish approach responses (Teicher et al., 2016).  

 

Attachment Theory – overview and relevance to Social Cognition  

The ability to interact with other people and to understand the social world is heavily 

dependent on our experiences in early childhood and environmental feedback. Since the 

first few years of life are especially important for the development of socio-cognitive 

abilities, adverse exposures in this developmentally sensitive period may have a negative and 

long-lasting impact on these skills as well as severe consequences on later physical and 

mental health (Guinosso et al., 2016; Herzog and Schmahl, 2018). Particularly, trauma 

inflicted by trusted individuals, including parents or caregivers, who are expected to provide 

protection and support, may alter behavioural responses by developing dissociation and 

learned helplessness. Both of these processes allow optimal adaptations for survival in 

adverse environments, but affect normative social and emotional development (Lanius et 

al., 2010a; Lanius et al., 2010b).  

Attachment theory by Bowlby (1969) provides a critical developmental framework for 

understanding how early life social experiences and caregiving relationships affect social 

cognitive development. Bowlby (1969 & 1973) defined attachment as a 'lasting psychological 
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connectedness between human beings' and proposed that humans possess a biologically 

based attachment system that keeps them in close proximity to attachment figures (i.e. wiser, 

stronger and older caregivers protecting from environmental hazards), thus enhancing their 

reproductive fitness. However, in addition to these evolutionary and biological functions, 

Bowlby suggested that attachment relations between humans have significant implications 

for their personal development and overall psychological well-being as attachment-related 

experiences influence our perceptions and expectations of the world (Dykas et al., 2011). 

He believed that physical separation from and loss of attachment figures as well as 

inadequate attachment experiences (e.g. neglectful or insensitive parenting) in childhood 

may cause major disruptions to how we view ourselves and others in the social context. 

Bowlby (1969; 1973) proposed that these early life attachment experiences are retained in 

mental structures of ‘self’ and ‘others’ that he referred to as ‘internal working models’. These 

structures integrate and store past experiences with attachment figures about their 

tendencies to be available, responsive and sensitive to one’s needs, and use this knowledge 

to process social information in later life (Marvin and Britner, 2008; Dykas et al., 2011). 

Therefore, early life trauma and caregivers’ negligence and unpredictable behaviours may 

prevent children from developing positive mental representations of the world and a secure 

base to turn to for safety when under threat (Erozkan, 2016b; Cyr et al., 2010). Failure to 

form secure attachment behaviours with caregivers and a positive ‘internal working model’ 

of ‘self’ and ‘others’ may subsequently affect how these insecurely attached children interact 

with other people and understand social cues in later life. Since securely attached children 

are more confident in the availability of their mothers, they may be more confident and 

willing to explore the world and engage in social interactions, compared to insecurely 

attached children (Leblanc et al., 2017). It is also important to note that the first three years 

of life are particularly important for the formation of secure attachments between children 

and their caregivers, and although these early attachments may diminish with age, 

attachment-related behaviours tend to persist throughout the lifespan (Bowlby, 1980; 

Bowlby, 1973; Ainsworth, 1985). 

Drawing on Bowlby’s theory, Ainsworth (1978) proposed three types of child attachment 

styles: secure, avoidant and resistant, which was subsequently translated by Hazan and 

Shaver (1987) into adult attachment styles, namely: secure, avoidant and preoccupied, 

respectively. A fourth category – disorganised attachment – was later identified from the 

transcripts of the Adult Attachment Interview (AAI), which could not easily be classified 

and corresponds to the disorganised child attachment style (Hesse, 1996). However, the 

model of attachment that is currently applied in most studies is the four-category model 
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developed by Bartholomew (1990). It is based on Bowlby’s conception of internal working 

models and two underlying dimensions of the ‘self’ and ‘others’. Bartholomew (1990) 

proposed that these internal working models can be dichotomised as either negative or 

positive, for instance: one’s view of ‘self’ is either worthy of unworthy of love and attention, 

and one’s view of ‘others’ is either trustworthy, caring and available or rejecting and distant 

(Wilhelm, 2016; Bartholomew, 1990). By combining each model of ‘self’ with a model of 

‘others’, four categories of attachment were proposed, including the following: secure (self-

positive, other-positive), preoccupied (self-negative/other-positive), dismissing (self-

positive/other-negative) and fearful (self-negative/other-negative). Interestingly, these 

attachment models were later found to correspond with parental bonding categories 

(Gittleman et al., 1998; Matsuoka et al., 2006; Liu et al., 2008; Parker et al., 1992), as 

measured by the Parental Bonding Instrument (PBI) (Parker et al., 1979), suggesting that 

both processes are related. In a similar way to attachment, parental bonding is also 

characterised in terms of a two-dimensional four-category classification system (see Figure 

2). Two dimensions of parental bonding – care and overprotection – are used to categorise 

parental bonding into four quadrants: ‘optimal’ (high care/low control), ‘affectionate 

constraints’ (high care/high control), ‘neglectful’ (low care/low control), and ‘affectionless 

control’ (low care/high control), with the latter style being the most pathogenic (Rodgers, 

1996; Parker, 1983). Although attachment and parental bonding processes both describe the 

nature of relationship quality with parents/caregivers and are often used interchangeably by 

researchers, it is important to note that they are distinct constructs. Whereas attachment 

relates to the manner in which people perceive their own worth and that of others based on 

previous experiences with attachment figures, parental bonding, in contrast, focuses on 

memories of past child-caregiver interactions and a sense of how one was treated by 

caregivers (Ambruster and Witherington, 2016). Both attachment and parental bonding 

experiences and their relationship with social cognitive abilities are examined in this thesis 

in Study 1 and Study 2, respectively.  
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Figure 2. Model of adult attachment by Bartholomew & Horowitz (1991) and quadrants of 

the Parental Bonding Instrument (PBI) (Parker et al. 1979) relating to perceived parental 

bonding style (taken from Wilhelm (2016)). 

 

Objectives  

The main objective of this thesis is to explore the impact of early life adversities, defined in 

terms of childhood trauma and sub-optimal parental bonding, on social cognitive abilities 

in patients with schizophrenia and healthy individuals, and to elucidate possible cognitive 

and neural mechanisms that underlie this association.  The primary focus of the studies is 

on the emotion recognition and Theory of Mind domains of social cognition that were 

assessed using well-validated tasks.  As regards specific aims of this thesis, they are as 

follows: (1) to assess the association between early social experiences, early life adversities 

and social cognitive abilities in major psychiatric disorders, including schizophrenia (Study 

1); (2) to investigate the relationship between specific types of childhood trauma with 

parental bonding experiences and social cognitive measures in patients with schizophrenia 

and healthy individuals, and to determine whether parental bonding moderates the 

association between childhood maltreatment and social cognitive performance (Study 2), (3) 

to explore whether structural changes in specific brain regions (i.e. amygdala, hippocampus, 

ACC) mediate the relationship between childhood trauma and emotion recognition in both 

groups of participants (Study 3), (4) and to examine whether the impact of acute stress (i.e. 

Trier Social Stress Task) on cognition varies according to childhood trauma experiences in 

both patients with schizophrenia and healthy participants (Study 4).  
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Thesis outline  

This thesis is divided into four studies described in Chapter 2, Chapter 3, Chapter 4, and 

Chapter 5. Chapter 2 provides a systematic review of the literature on the association 

between early life adversities, such as childhood trauma and insecure attachment/sub-

optimal parental bonding, and social cognitive abilities in schizophrenia and other major 

psychiatric disorders (Study 1). Chapter 3 investigates the impact and interaction of various 

types of childhood trauma and parental bonding experiences on social cognitive abilities (i.e. 

ToM and emotion-specific and overall ability to recognise emotions) in individuals with 

schizophrenia and healthy adults, and highlights the importance of the Attachment Theory 

as a cognitive developmental framework for understanding potential mechanisms 

underlying this association (Study 2). Chapter 4 builds on Study 1 and Study 2 by exploring 

the neural mechanisms that may mediate the association between childhood trauma and 

emotion recognition in individuals with schizophrenia and healthy participants (Study 3). 

Lastly, Chapter 5 further extends previous studies by investigating the extent to which the 

effects of psychosocial (acute) stress on cognition vary according to childhood trauma 

exposure in patients with schizophrenia and healthy individuals. 
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Abstract 

Objective: To present a systematic review of the literature on the associations between early 

social environment, early life adversity, and social cognition in major psychiatric disorders, 

including schizophrenia, bipolar disorder, borderline personality disorder, major depressive 

disorder and posttraumatic stress disorder.  

Method: Relevant studies were identified via electronic and manual searches of the literature 

and included articles written in English and published in peer-reviewed journals up to May 

2018. Quality assessment was performed using the quality evaluation scale employed in 

previous systematic reviews. 

Results: A total of 25 studies were included in the systematic review with the quality 

assessment scores ranging from 3 to 6 (out of 6). The vast majority of the studies reviewed 

showed a significant association between early childhood social experience, including both 

insecure attachment and adversity relating to neglect or abuse, and poorer social cognitive 

performance. 

Conclusion: We discuss these findings in the context of an attachment model, suggesting 

that childhood social adversity may result in poor internal working models, selective 

attention towards emotional stimuli and greater difficulties with emotional self-regulation. 

We outline some of the steps required to translate this understanding of social cognitive 

dysfunction in major psychiatric disorders into a target for interventions that mitigate the 

adverse effects of childhood maltreatment and poor parental attachment on social cognition. 
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Introduction 

Childhood adversity is highly prevalent worldwide, affecting about one third of the general 

population (Briere and Elliott, 2003; Kessler et al., 2010), and contributing to a number of 

negative outcomes in later life, including higher rates of criminal behaviour (Wolff and Shi, 

2012), alcohol and drug use (Kendler et al., 2000), and lower academic achievement 

(Lieberman and Knorr, 2007). Adverse childhood experiences have been identified as major 

risk factors for the development of many psychiatric disorders, such as schizophrenia, 

bipolar disorder, borderline personality disorder, major depressive disorder and 

posttraumatic stress disorder (Read et al., 2001; Aas et al., 2016; Herman et al., 1989; 

Maercker et al., 2004) . Specifically, childhood trauma – often defined in terms of  physical 

and emotional neglect, and physical, emotional, and sexual abuse - has been a particular 

focus of research because of their deleterious and long-lasting effects (Bebbington, 2009). 

The types and frequencies of these traumatic experiences can have a negative impact on 

mental health in adulthood (Read et al., 2014). In fact, traumatic experiences in childhood 

are frequently reported to show increased prevalence in patients with psychiatric disorders, 

with rates as high as 85% in schizophrenia spectrum disorders (Larsson et al., 2013), 82% in 

personality disorders (Battle et al., 2004), 77% in affective disorders including major 

depressive disorder and bipolar disorder (Larsson et al., 2013), and  70% in patients with 

posttraumatic stress disorder (Kessler et al., 2017). Emotional abuse and neglect appear to 

represent the most common forms of childhood maltreatment (Taillieu et al., 2016; Young 

and Widom, 2014a).  

In addition to childhood maltreatment, a number of other types of adverse early life 

experiences, such as early loss of caregivers and insecure attachment styles (i.e. dismissive-

avoidant, fearful-avoidant and anxious-pre-occupied (Bartholomew, 1990)) have also been 

related to psychopathology in adulthood (Morgan et al., 2007; Dozier et al., 2008; Schreier 

et al., 2009).  The link between childhood trauma and insecure attachment has been 

supported by a number of studies showing that a history of childhood trauma is significantly 

positively associated with attachment insecurities in later life (Stalker and Davies, 1995; 

Alexander, 1993; Styron and Janoff-Bulman, 1997; Erozkan, 2016b), indicating significant 

overlap between these experiences. This suggests that adverse childhood experiences may 

provoke the development of insecure types of attachment. According to Fonagy and Target 

(2008), childhood trauma is the most destructive factor in the development of the 

attachment system. 
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The importance of attachment was emphasised by Bowlby (1969), who argued that the 

relationships and bonds between parents and their offspring are critical for children’s 

cognitive, emotional and social development. Specifically, he claimed that insensitive, 

maltreating and neglectful parenting negatively influences individuals’ interpretations and 

expectations, and results in construction of an unworthy and inadequate internal working 

model of relationships (Bowlby, 1973). This attachment structure not only integrates past 

experiences, but also provides the basis on which to form expectations for later 

relationships. Exposure to inconsistent and unreliable attachment figures, as well as the 

experience of childhood trauma, can negatively affect a child’s sense of safety and security, 

essential to the development of secure attachment and positive mental representations of 

self and others (Cyr et al., 2010). Specifically, the first 3 years of life are a very sensitive 

period for the development of the attachment relationships and exposure to traumatic 

events during this time has irreversible effects on subsequent cognitive, social and emotional 

development (Bowlby, 1969; Bowlby, 1973; Lieberman et al., 2011). Once an attachment 

pattern is formed in childhood, it tends to persist beyond youth (Ainsworth, 1979).  

Of relevance to social cognitive development, Bowlby’s (1980) ‘defensive exclusion’ 

hypothesis posits that insecurely attached individuals will filter out all information related to 

his/her attachment figure, as this is associated with emotional pain. Even positive 

attachment-related information will be prohibited from entering conscious awareness as it 

protects individuals from experiencing psychological pain associated with the notion that 

they have no or very little positive experiences with their attachment figure (Vandevivere et 

al., 2014). As a result of this selective or ‘biased’ information processing an individual also 

lacks integrated memories of negative states, which in turn may impact their Theory of Mind 

(ToM) development (Vanwoerden et al., 2015). Without the proper use and reflection of 

positive and negative mental states within one’s own mind, making correct inferences about 

another person’s beliefs or intentions can also be impaired. 

Also relevant to social cognitive development, children with the experience of abuse may 

also be more likely to develop an enhanced sensitivity to social cues that are reminiscent of 

the adults who abused them (Bower and Sivers, 1998). Consequently, maltreated individuals 

may become more vigilant and distracted by threatening stimuli (‘threat-related attention 

bias’) (Pine et al., 2005), thus failing to adequately process peripheral cognitive and social 

information. There is also substantial evidence that maltreating parents provide less affective 

interactions as compared to non-abusive parents and tend to isolate themselves and their 

children from social interactions, providing no stable models for forming close relationships 
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in later life (Bugental et al., 1990; Carlson et al., 1989; Salzinger et al., 1993; Young and 

Widom, 2014b). Specifically, those children who develop an avoidant attachment pattern 

would be expected to show fearfulness and avoidance in social situations, so that they are 

less likely to develop adequate representations of the social environment and expressions 

needed to accurately recognise others’ emotions. 

Supporting these hypotheses, a number of studies in children have shown that exposure to 

adverse environments interferes with the development of social cognition (Pollak et al., 

2005; Pollak et al., 2000; Curtis and Cicchetti, 2011), which refers to the set of mental 

operations underlying social interactions, and in psychiatric studies generally comprises the 

following domains: (1) emotion recognition and regulation, (2) ToM, (3) attributional style, 

and (4) social perception. Deficits in social cognitive function are a hallmark feature of major 

psychiatric disorders resulting in impaired social and occupational functioning (Green, 2016; 

Henry et al., 2016). 

Despite the relevance of early life experience to understanding development of social 

cognition in those who go on to experience psychiatric disorders, the association between 

early life experiences and social cognition in psychiatric disorders remains poorly 

understood. To synthesise what is currently known, we undertook a systematic review of 

the existing literature on the relationships between childhood experiences of adversity, 

attachment (both secure and insecure) and social cognition in adults with major psychiatric 

disorders, including schizophrenia (SZ), bipolar disorder (BD), borderline personality 

disorder (BPD), major depressive disorder (MDD) and posttraumatic stress disorder 

(PTSD).  

 
 
Methods 

Search strategy 

An electronic search was conducted using PubMed and PsycINFO to identify original 

articles addressing the relationship between adverse early life experiences, attachment and 

social cognitive measures in adults with major psychiatric disorders, published up to May 

2018. The following terms were used as search terms ((emotion recognition OR self-

regulation OR theory of mind OR attribution OR facial expression OR face perception OR 

social cognition OR social perception OR face discrimination OR emotion regulation OR 

emotion perception OR social inference) AND (parent death OR institutional care OR 

foster care OR physical abuse OR verbal abuse OR sexual abuse OR emotional abuse OR 
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domestic violence OR parent divorce OR parental mental illness OR neglect OR parental 

alcoholism OR parental maltreatment OR adversities OR childhood trauma OR attachment 

OR early life stress OR parental bonding OR adverse childhood experience OR childhood 

adversity) AND (schizophrenia OR schizoaffective disorder OR psychosis OR bipolar 

disorder OR borderline personality disorder OR major depressive disorder OR 

posttraumatic stress disorder)). We included only studies that assessed the direct relationship 

between adverse early life experiences (e.g. childhood trauma) and/or attachment and social 

cognition (e.g. theory of mind, emotion recognition) in adult patients with schizophrenia 

spectrum disorders, bipolar disorder, borderline personality disorder, major depressive 

disorder and/or posttraumatic stress disorder. Searches were limited to original articles 

written in English and published in peer-reviewed journals up to May 2018. Neuroimaging 

studies were excluded.  

Quality assessment 

The quality assessment was based on the revised version of the quality evaluation scale 

employed in previous systematic reviews (Bauer et al., 2014; Misiak et al., 2017), and 

comprised the following items:  (1) The clinical sample was representative of the target 

population (eligible cases were recruited in hospitals and/or mental health services settings 

with a diagnosis based on well-established clinical diagnostic manuals), (2) The clinical 

sample was appropriately matched to the control group (patients and controls matched for 

at least two confounding variables: age and/or sex and/or education level and/or body mass 

index), (3) The authors performed sample size calculations and/or power analysis, (4) The 

study used well-established measures of early life stress and attachment styles, (5) The study 

used well-established measures of social cognition, (6) The authors reported effect sizes 

and/or confidence intervals of their main findings. Each item scored one point if the 

criterion was met (i.e. present) and the overall quality score was calculated by adding up all 

the items.  

Study characteristics 

The literature search identified 2619 relevant publications of which 20 were found to meet 

criteria for inclusion after examining the titles and abstracts. Based on a review of the 

reference list of these papers a further five published studies met the inclusion criteria. In 

total 25 publications were included. These included nine studies conducted in patients with 

schizophrenia spectrum disorders, two studies included patients with bipolar disorder, six 

studies of patients with borderline personality disorder, three studies of patients with 
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posttraumatic stress disorder, one study which included borderline personality disorder and 

bipolar disorder patients, one was performed on borderline personality disorder and major 

depressive disorder patients, two on patients with major depressive disorder and one was 

carried out in patients with borderline personality disorder plus additional personality 

disorders. Studies focused only on healthy participants were not included in this review; 

however, in patient studies in which a healthy comparison group was included, the data from 

these groups are reported. The PRISMA flow diagram is presented in Fig. 1 (Moher et al., 

2009) and the relevant studies are presented in Table 1. 

 
 

Results 

Quality evaluation 

The quality of the 25 studies included in this systematic review was assessed by two 

independent reviewers and is presented in Supplementary Table 1. The scores ranged from 

3 to 6 points (out of 6) in the quality assessment instrument. All of the studies recruited 

clinical populations in hospitals and mental health services, and their diagnosis was 

confirmed using well-established clinical diagnostic manuals (e.g. Structured Clinical 

Interview for DSM-IV; SCID) (American Psychiatric Association, 2000). Only three studies 

reported performing sample size calculations and/or power analysis (Koelkebeck et al., 

2017; Powers et al., 2015; Preißler et al., 2010) and six studies used a sample size of less than 

30 patients (Nazarov et al., 2015; Petersen et al., 2016; Palmier-Claus et al., 2016; Nicol et 

al., 2014; Fletcher et al., 2014; Nazarov et al., 2014), thus limiting the generalisability of 

findings. Other methodological flaws included either poorly matched control groups (Garcia 

et al., 2016; Palmier-Claus et al., 2016; Pos et al., 2015) or no control groups at all (Jimenez 

et al., 2017; Olbert et al., 2016; Beeney et al., 2015; Gunther et al., 2015; Russo et al., 2015; 

Powers et al., 2015; Fletcher et al., 2014; Scott et al., 2013; MaBeth et al., 2011; Lysaker et 

al., 2011). The majority of the studies employed well-established measures of early life stress 

and attachment (e.g. Childhood Trauma Questionnaire; CTQ (Bernstein et al., 1997),  

Relationship Questionnaire (Bartholomew and Horowitz, 1991)) and social cognition (e.g. 

Reading the Mind in the Eyes Task (Baron-Cohen et al., 2001), Emotion Recognition Task 

(Robbins et al., 1994)) providing a valid description of the childhood experiences and social 

cognitive functioning. Less than half of the studies (Palmier-Claus et al., 2016; Olbert et al., 

2016; Pos et al., 2015; Fletcher et al., 2014; Schalinski et al., 2017; Kilian et al., 2017; Jimenez 

et al., 2017; Beeney et al., 2015; Powers et al., 2015; Preißler et al., 2010; Nazarov et al., 2015; 
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Nazarov et al., 2014) reported the effect sizes and/or the confidence intervals of the main 

statistical analyses affecting the interpretation of the findings.  

 

Early social environment and social cognition in major psychiatric disorders  

Schizophrenia Spectrum Disorders   

We identified a total of nine studies that investigated the impact of early life environment 

on social cognition in patients with schizophrenia spectrum disorders. 

In a study of 34 patients with first-episode psychosis (FEP), MaBeth et al. (2011) showed 

that patients classified as having an insecure/dismissing (avoidant) attachment style had 

significantly lower scores on a measure of emotional ToM than patients with either a secure 

or an insecure/preoccupied (anxious) attachment style. However, the generalisability of 

these results was limited by the small sample size, particularly of patients with an insecure-

preoccupied attachment style, and the absence of a healthy participant group. In terms of 

established illness, Donohoe et al. (2008) examined the association between relationship 

style, an adult indicator of early childhood attachment, and attributional style in 73 patients 

with schizophrenia or schizoaffective disorder and 78 healthy controls. The authors found 

that lower ‘personalising bias’ (attributing negative events to others rather than to situational 

factors) was predicted by higher secure relationship style ratings in the patient group but not 

in healthy controls. Several studies since then have examined the link between (childhood) 

attachment/parental bonding styles and social cognitive outcomes in patients with an 

established psychotic disorder. Pos et al. (2015) reported that avoidant attachment 

(measured with the Psychosis Attachment Measure; PAM (Berry et al., 2008)) was 

significantly associated with cognitive (second order) and affective (first and second order) 

ToM in patients with a diagnosis of schizophrenia spectrum disorder (n=111). Additionally, 

anxious attachment was linked to poorer performance in cognitive ToM (second order). 

Neither anxious nor avoidant attachment styles were associated with ToM measures in non-

affected siblings (n=106) or healthy controls (n=63). By contrast, Olbert et al. (2016), who 

again used the PAM to assess the relationship between adult attachment style and social 

cognition in 138 patients with schizophrenia, found no correlations between these measures. 

The authors suggest that these findings may reflect construct validity issues with the PAM, 

the psychometric properties and construct validity in terms of measuring ToM. 

In terms of association with early adversity, Lysaker et al. (2011) investigated the relationship 

with social cognition in 67 patients with schizophrenia and 34 patients with schizoaffective 
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disorder (a healthy participant group was not included in the study). Based on this analysis, 

the authors found that the group aware of their own emotions but not those of others had 

a significantly higher report of childhood sexual abuse. Significant associations were also 

reported in the study by Schalinski et al. (2017) comprised of 168 patients with schizophrenia 

spectrum disorders and 50 healthy controls. The results highlighted a negative impact of 

adverse childhood experiences, specifically physical neglect at age 11, on social cognitive 

function in schizophrenia.  Similarly, Garcia et al. (2016) found a negative correlation 

between higher early life adversity total scores and ToM total scores in FEP patients and 

Kilian et al. (2017) provided additional evidence for the association between adverse life 

events and social cognition as they found that childhood neglect was a significant predictor 

of social cognitive deficits in the same population of patients.  By contrast, in an analysis of 

the relationship between childhood adversity and social functioning in small clinical groups 

(20 patients with chronic schizophrenia, 30 FEP patients and 14 ultra-high risk individuals) 

and a larger healthy control group, Palmier-Claus et al. (2016) found that childhood 

adversity, as measured by the CTQ(Bernstein et al., 1997), did not significantly predict 

performance on either measure of ToM (Reading the Mind in the Eyes Task, Hinting Task) 

in any of the statistical models they tested. 

 

Bipolar Disorder 

Further, in a sample of 75 patients with bipolar disorder, Russo et al. (2015) found that 

traumatic childhood experiences, specifically emotional neglect and physical abuse, resulted 

in impairments in the recognition of angry faces in comparison to those with no such history. 

A trend level association was also observed for physical neglect. A healthy comparison group 

was not included in this study. By comparison, a similar study by Jimenez et al. (2017) 

investigating the association between childhood trauma and cognitive performance in a 

sample of 113 bipolar patients did not fully replicate findings by Russo and colleagues (2015) 

as they only observed a non-significant trend toward an association between physical neglect 

and social cognition (measured with the Managing Emotions branch of the MSCEIT 

(Brackett and Salovey, 2006)) . However, as suggested by the authors, these findings may be 

due to the fact that the social cognitive tasks they used did not sufficiently measure this 

specific domain of social cognition. 
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Borderline Personality Disorder 

In a sample of age and gender matched patients with bipolar disorder II (n=24) and 

borderline personality disorder (n=24), Fletcher et al. (2014) investigated the relationship 

between perceived parental style and emotional self-regulation showing a significant 

association between dysfunctional parenting experiences and maladaptive emotion 

regulation strategies. Another study conducted by Zheng et al. (2011) in 123 patients with 

various personality disorders and 166 healthy controls, found that parental care significantly 

predicted emotional accuracy in patients and controls. Specifically, better maternal care was 

associated with greater accuracy in recognising expressions of sadness, whereas worse quality 

of paternal care was significantly associated with better recognition of anger. Significant 

associations were also reported in the study by Scott et al. (2013) comprised of 100 patients 

with borderline personality disorder (35 males and 65 females), with no comparison control 

group. The authors showed that preoccupied (anxious) attachment style and difficulties with 

emotion regulation were significantly positively associated. More recently, Beeney et al. 

(2015) provided additional evidence for the relationship between attachment insecurities and 

social cognition as they reported a link between insecure attachments and deficits in 

mentalization in a sample of 150 patients with borderline personality disorder. Furthermore, 

Brune et al. (2016) found that ToM was associated with parenting style, childhood trauma 

and attachment style in the patient group based on a study of 30 female borderline 

personality disorder patients and 30 female healthy controls. Specifically, poorer affective 

ToM performance was associated with lack of maternal emotional warmth, rejection and 

punishment, physical neglect and abuse, emotional neglect and preoccupied attachment 

style.  Detrimental effects of childhood trauma, specifically sexual abuse and punishment, 

on ToM abilities were also reported by Preißler et al. (2010), and more recently by Petersen 

et al. (2016) based on 64 and 19 patients with borderline personality disorder, respectively. 

Likewise, in the study comprised of 20 borderline personality disorder patients and 21 

healthy controls, Nicol et al. (2014) reported a significant association between a childhood 

history of emotional and physical abuse, and poorer emotional recognition – specifically, 

identification of disgust. Finally, another study on childhood adversity conducted by 

Carvalho Fernando et al. (2014) explored the association between self-reported childhood 

traumatic experiences and emotional self- regulation in a sample of 49 borderline personality 

disorder and 48 major depressive disorder patients and 63 healthy controls. They observed 

that maltreatment experiences, especially emotional neglect and abuse, were significantly 

associated with poorer emotional self-regulation in both patients and healthy controls, as 
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measured with the Emotion Regulation Questionnaire (Fletcher et al., 2014) and the 

Difficulties in Emotion Regulation Scale (Nazarov et al., 2014).  

Major Depressive Disorder 

Evidence for the association between childhood adversity and social cognitive functioning 

was also provided by Gunther et al. (2015) in a sample of 45 patients with major depressive 

disorder; no healthy participants were included in the study. The authors reported that more 

severe maltreatment during childhood resulted in mood-congruent biases in emotion 

processing (i.e. sustained attention toward sad facial expressions). In terms of the association 

with attachment, Koelkebeck et al. (2017) showed that dependent and anxious attachment 

styles were related to lower scores on the ToM task in 38 patients with major depressive 

disorder patients suggesting that trustful and less dependent attachment in relationships may 

result in better social cognitive abilities.  

 

Posttraumatic Stress Disorder 

Three further studies have examined the association between adverse early social 

environment and social cognition in patients with posttraumatic stress disorder. The first 

study by Powers et al. (2015) conducted in 67 individuals with PTSD symptoms (19 of which 

met diagnostic criteria for PTSD) and comparing individuals with low and high childhood 

trauma reported that moderate-to-severe childhood abuse was significantly related to worse 

emotional regulation scores. This finding was independent of current PTSD symptoms, 

depressive symptoms, and adult trauma exposure. Furthermore, Nazarov et al. (2014) 

demonstrated, in a sample of female patients with PTSD (n=31) and matched healthy 

controls (n=20), that traumatic childhood experiences in individuals with PTSD were 

associated with difficulties interpreting scenes depicting kinship interactions, as measured 

with the Interpersonal Perception Task-15 (Costanzo and Archer, 1989). Finally, in the 

subsequent and similarly sized study by Nazarov et al. (2015) examining the ability to 

discriminate affective prosody in women with PTSD and healthy controls, the authors 

observed that childhood maltreatment (specifically emotional abuse, emotional and physical 

neglect) was related to less accurate discrimination and slower identification of emotions.  
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Discussion 

The main aim of this review was to synthesise the literature exploring the association 

between early life environment (i.e. attachment, childhood trauma) and social cognition in 

individuals with a diagnosis of either schizophrenia, bipolar disorder, borderline personality 

disorder, major depressive disorder and/or posttraumatic stress disorder. Thus, we 

conducted a systematic search of the literature, which identified 25 relevant studies. Of these 

studies, nine were conducted in patients with schizophrenia spectrum disorders, seven in 

patients with personality disorders, four in patients with affective disorders, three in patients 

with anxiety disorders and two in mixed groups of patients with either affective or 

personality disorders. This literature is relatively recent, with the first study being published 

ten years ago (Donohoe et al., 2008), with an apparent growth in the numbers of articles 

published, which indicates an increased interest in the topic.  

 

The majority of the studies reviewed showed a significant association between early 

childhood experience, including both sub-optimal parenting and childhood adversity 

relating to neglect or abuse, and poorer social cognition. Together, these data suggest that 

these negative early social experiences deleteriously impact on later social cognitive function 

in patients, and to some extent in healthy participants also. Specifically, emotional and 

physical abuse, neglect, and avoidant attachment styles were found to be the strongest 

predictors of ToM, emotion recognition deficits, and emotional dysregulation. The only 

studies (n=3) that did not report this relationship were either based on small sample sizes 

(n<30)(Palmier-Claus et al., 2016), which were likely to have been underpowered, employed 

a measure of attachment with unclear construct validity (Olbert et al., 2016) or used a task 

that was not sufficient to measure a specific domain of social cognition (Jimenez et al., 2017). 

 

Some limitations should be acknowledged regarding the generalisability of the data reviewed 

in this study. Firstly, a number of studies were based on small sample sizes, which may not 

have been sufficiently powered for detecting small effects regarding the relationship between 

adverse early life environment and social cognition. Secondly, the majority of the studies 

included either poorly matched control groups or no control groups at all, thus limiting the 

generalisability and reliability of findings. In particular, this made it difficult to determine 

whether there were differential effects of early social environment on social cognition 

according to status as patient or healthy controls, or between patient groups. Thirdly, these 

studies were conducted in patients of different age groups and phases of the illness (e.g. 
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FEP, chronic). While this has the advantage of reflecting the effects of social cognition on 

a broader population, the effects on different illness phases are unknown. Another limitation 

of the studies reviewed here is that the early childhood experiences were assessed through 

subjective retrospective measures affecting potentially the accuracy of these reports. A 

number of studies have previously provided strong support for the validity and reliability of 

the retrospective self-reports of childhood maltreatment (Dill et al., 1991; Hardt et al., 2010; 

Hardt and Rutter, 2004). However, an important factor that has yet to be addressed is 

whether and to what extent age of onset and frequency of traumatic experiences moderate 

their effects (Maercker et al., 2004; Hagenaars et al., 2011). Finally, social cognitive measures 

used in the studies were considerably heterogeneous, thus preventing us from conducting a 

meta-analysis. Notwithstanding these limitations, and as already noted, the vast majority of 

the studies provided firm evidence of the significant effects of early childhood environment 

on social cognitive functioning.   

 

Early social environment and social cognitive deficits in major psychiatric disorders: 

An attachment perspective 

As noted in our introduction, Attachment theory (Bowlby, 1969) provides a framework for 

understanding the potential cognitive mechanisms behind this relationship between early 

social environment and social cognition. This theory proposes that typical social, cognitive 

and emotional development is formed on the basis of an attachment bond with the 

caregiver, which provides a child with the inputs from which internal representations of 

others and self are constructed. If the attachment process is disrupted, for instance by a 

traumatic event, the child may not develop the secure base essential to form and maintain 

relationships throughout life and acquire social cognitive skills.  

The results of our review are complimentary to existing evidence of a strong link between 

adverse parental experience and childhood trauma and mental health problems in adulthood. 

In particular, exposure to early life stress has been frequently shown to increase the risk for 

psychosis (Janssen et al., 2004; Bebbington et al., 2011), bipolar disorder (Etain et al., 2008; 

Fisher and Hosang, 2010), borderline personality disorder (Zanarini et al., 1997; Battle et al., 

2004), major depressive disorder (Molnar et al., 2001; Widom et al., 2007) and posttraumatic 

stress disorder (Widom, 1999). There is also consistent evidence that childhood adversity, 

specifically emotional abuse, is associated with clinical characteristics of these disorders, 

including an earlier onset of the illness (Darves-Bornoz et al., 1995; Li et al., 2014), an 

increased risk of at least one lifetime suicide attempt (Alvarez et al., 2011; Etain et al., 2013), 
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and higher symptom severity (Bentall et al., 2012; Martins et al., 2014; Hagenaars et al., 2011). 

Because social cognitive abilities are likely to be acquired through interaction with primary 

caregivers and the broader environment, insecure attachment and traumatic experiences in 

early developmental stages may disrupt their development. Thus, social cognitive 

impairments may be a possible pathway through which childhood adversities increase the 

risk for developing psychiatric disorders and act as a mediator between negative early life 

experiences and later psychopathology. A direct link between social cognition and symptoms 

is suggested by the fact that many psychotic symptoms, such as auditory hallucinations or 

reasoning biases, referred to as ‘jumping to conclusions’, can be a result of attribution of 

one’s actions, feelings and thoughts to external sources and impaired mentalising abilities, 

respectively (van Os et al., 2010). 

 

Early social environment and social cognitive development in major psychiatric 

disorders: Biological factors 

Since the era of candidate gene studies, the relationship between early life adversity, genetic 

risk and phenotypic variation has been a subject of great interest to the field of psychiatric 

genetics. Two genetic variants previously associated with psychiatric risk receiving particular 

attention have been the Serotonin transporter gene (5-HTT) and the BDNF Val66Met 

polymorphism. While the potential role for 5-HTT in mediating the effects of early adversity 

on later outcomes was first highlighted by Caspi et al. (2003), the role of this variant has 

remained controversial, and unsupported in a meta-analysis by Risch et al. (2009).  To our 

knowledge, no social cognition studies in humans have been carried out that test the 

interactive effects of 5-HTT and early adversity, although evidence from animal studies 

point to cognitive effects (Robbins, 2016). Similarly, we found only one study of the 

interaction between early adversity and the Val66Met polymorphism at BDNF in relation 

to cognition (Aas et al., 2013), but a measure of social cognition was not included in this 

study.  

 

Independent of early environment, variation at several genomic loci has been implicated in 

social cognition, both for specific disorders (e.g. in Schizophrenia with variants within 

ZNF804A (Hargreaves et al., 2012) and MIR137 (Mothersill et al., 2014)) and across 

disorders (e.g. Oxytocin; for a recent review see Kendrick et al. (2017)). To date, however, 

and to our knowledge, no studies have tested the interaction between social cognition, early 

adversity, and genome wide associated risk loci for psychiatric disorders. This remains a 
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priority for future research that seeks to model the relationship between early adversity and 

genetic risk in contribution to social cognitive development. 

Patients with major psychiatric disorders reporting a history of early adversity have also been 

found to show increased hyperactivity of the hypothalamic-pituitary-adrenal (HPA) axis as 

compared to those with no prior experience of maltreatment (Braehler et al., 2005; Peng et 

al., 2014). Furthermore, there is some evidence that this relationship may be conditional on 

genetic variation at the 5-HTT locus (Alexander et al., 2009; Gotlib et al., 2008; Lardinois et 

al., 2011). This hyperactivity of the HPA axis is thought to affect the neural growth in 

developmentally sensitive structures and function of brain regions with a high density of 

glucocorticoid receptors (e.g. hippocampus and prefrontal cortex (Zhu et al., 2014)) as well 

as regions sensitive to repeated neuronal excitation (e.g. amygdala (Mothersill and Donohoe, 

2016)). These structural and functional changes may result in disruption of cognitive 

processes, specifically memory, learning, and social information processing (Walder et al., 

2000). Chronically elevated corticosterone levels resulting from early life adversities have 

also been found to hinder the integrity of ventral and dorsal medial prefrontal cortex, which 

comprise the ‘neural circuitry of self’, leading to disruptions in self-referential and self-

monitoring processes (Brent et al., 2014). Furthermore, in major psychiatric disorders, a 

history of childhood abuse has been associated with decreased grey matter in brain areas 

involved in social cognitive processes, i.e. dorsolateral prefrontal cortex , ventromedial 

prefrontal cortex, and amygdala (Aas et al., 2012; Sheffield et al., 2013; Keding and Herringa, 

2015; Wise et al., 2016; Aguilar-Ortiz et al., 2018). Although smaller gray matter volume is 

found in several brain regions associated with higher cognitive processes in all patients with 

psychiatric disorders, the experience of childhood trauma appears to be an additional risk 

factor for gray matter loss (Sheffield et al., 2013). Numerous studies have also shown that 

childhood adversities contribute to functional brain alterations that may lead result in social 

cognitive deficits. For instance, Quidé and colleagues (2017) reported a positive association 

between early life trauma and activation of the dorsomedial prefrontal cortex in 

schizophrenia and an increased amygdala activation was reported by Hentze et al. (2016) in 

trauma-exposed patients with chronic depression during an affective ToM task. 

Additionally, in a recent study involving patients with schizophrenia, Cancel et al. (2017) has 

found that during an emotional valence task, childhood trauma was negatively associated 

with decreased connectivity between the amygdala and the precuneus, the posterior 

cingulate cortex and the calcarine sulcus, all of which are involved in theory of mind. 
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Conclusion 

Deficits in social cognition are suggested to represent a core aspect of disability in psychiatric 

disorders such as Schizophrenia, and may be more predictive of psychosocial functioning 

than general cognitive ability (McGlade et al., 2008). The fact that these deficits are not 

generally improved by antipsychotic medication (Daros et al., 2014; Kucharska-Pietura and 

Mortimer, 2013) makes social cognition an important treatment target, and makes the 

development of a causal working model of social cognitive deficits of crucial importance.  

 

This systematic review provides a comprehensive picture of current research on the 

relationship between early life environment and social cognition in patients with major 

psychiatric disorders. The studies reviewed suggest a crucial role of early childhood 

experiences in the development of social cognitive abilities, which may represent a mediator 

between early life adversities and later symptom severity. Studies to understand the 

mechanisms by which this occurs at neurocognitive and biological levels remain an 

important goal for the field.  Alongside these research needs, the findings of this review 

underline the importance of addressing the various types of early childhood social 

experiences and adversity in clinical assessment and interventions, given the abundant 

evidence of the later effects of these experiences. Finally, the studies reviewed are relevant 

from a public health perspective, highlighting the importance of early childhood 

interventions (e.g. parenting programs) that seek to minimise the occurrence and long-term 

effects of adversity in early life. 
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Tables and figures 

 

Table 1. Characteristics of the studies included in the review. 

Study 
Participants 

N (male:female) 
Age 

Mean (SD) 
Environmental 

measures 

Social 
cognitive 

measures 

Main findings 
Quality 

assessment 

total score 

Schalinski et 
al. (2017)  

Patients with 
psychosis= 168 

(112:56) 
HC=50 (28:22) 

Patients with 
psychosis = 

27.9 (8.4) 
HC= 26.8 (7.9) 

MACE MCCB 
 

Cumulative adverse 
childhood experiences 

and physical neglect at 
age 11 were significantly 

negatively associated with 
social cognition in 

patients.  
 

5 

Kilian et al. 
(2017)  

FEP= 56 (42:14) 
HC= 52 (35:17) 

FEP= 23.8 (6.2) 
HC=25.1 (6.8) 

CTQ MCCB Childhood neglect was 
significantly correlated 

with social cognitive 
impairments in both 

patients and controls. 
These associations were 

stronger in the patient 
group.  

 
 

5 

Koelkebeck 
et al. (2017)  

MDD= 38 
(21:17) 

HC = 40 (23:17) 

MDD= 40.3 
(11.4) 

HC= 39.7 
(10.9) 

AAS ‘animated 
triangles’ task 

Insecure attachment style 
(i.e. anxious, dependent) 

was significantly 
associated with ToM 

deficits in patients.  

5 

 

Jiménez et 
al. (2017)  

 

LP BD= 10 
(4:6)* 

AP BD= 74 
(31:43)* 

HP BD= 29 
(11:17)* 

 

LP BD=52.0 
(15.28)* 

AP BD= 48.23 
(11.37)* 

HP BD= 45.24 
(10.7)* 

 

CTQ 

 

MSCEIT-ME 

 

No significant 
associations were 

reported between 
childhood trauma and 

social cognition.  

 

4 

 
Palmier-

Claus et al. 
(2016)  

 
SZ=20 (13:7) 

FEP=20 (16:4) 
UHR=14 (6:8) 

HC=120(35:85) 

 
SZ = 39.6 (8.9) 

FEP = 24.6 
(5.2) 

UHR = 22.6 
(5.2) 

HC = 20.1 (2.5) 
 

 
CTQ; PAM  

 
Hinting Task; 

RMET 

 
No significant effects of 

childhood trauma on 
either measure of ToM 

were reported.  

 
4 

Olbert et al. 
(2016) 

SZ=138 (102: 36) SZ = 41.3 
(12.5) 

PAM SCAF 
paradigms; 

AIHQ (the 
blame bias 

subscale); 
Facial Affect 

Identification 
 

No significant 
correlations between 

attachment and social 
cognitive measures were 

found.  

3 

Garcia et al. 
(2016) 

Early psychosis 
patients=79 

(48:31) 
HC= 58 (30:28) 

Early psychosis 
patients (male) 

= 24.4 (4.5)  
Early psychosis 

patients 
(female)= 26.8 

(5.9)  
HC (male)= 

24.0 (4.8) 
HC (female) = 

23.9 (4.2)  
 

CTQ MSCEIT-ME A history of childhood 
trauma was associated 

with poorer social 
cognition in patients. 

3 

Brüne et al. 
(2016) 

BPD=30 (all 
female) 

HC=30 (all 
female) 

BPD=25.7 ( 
6.3) 

HC= 25.3 (7.7) 

CTQ; Parental 
Rearing Style 

Questionnaire 
(German version – 

FEE); RQ 

Cartoon-based 
mentalization 

task 

Significant correlations 
between childhood 

trauma, recalled 
parenting, attachment and 

performance on the 

4 
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mentalizing task were 
reported in the patient 

group. 
 

No CTQ or FEE data 
were recorded for the 

control group. 
 

Petersen et 
al. (2016)  

BPD= 19 (1:18) 
HC= 20 (1:19) 

BPD=33.0 
(14.27) 

HC=32.5 
(13.57) 

CAT RMET; EAT; 
False-Belief 

Picture 
Sequencing 

Task – short 
version; Joke-

Appreciation 
Task; Faux 

Pas Task 

Childhood experiences of 
punishment were 

significantly associated 
with decreased 

mentalization ability in 
adulthood.  

4 

 

Beeney et 
al., (2015)   

 

BPD= 150 (98: 
52) 

 

BPD= 44.9 
(10.4) 

 
 

 
 

 

ECR-R 

 

PAI-
BOR;DERS; 

IIP; clinician’s 
assessment of 

mentalization 

 

Anxious and avoidant 
attachment were 

significantly associated 
with mentalization 

difficulties.  

 

4 

Günther et 
al. (2015)  

MDD=45 (15:30) MDD= 34.04 
(9.48) 

CTQ Dot-Probe 
task 

 

A history of emotional 
abuse and physical 

neglect was significantly 
associated with 

attentional bias scores to 
sad faces. 

 

3 

Russo et al. 
(2015)  

BD (type I: 52; 

type II: 22) = 75 
(51:24) 

 

BD=47.1 (10.2) CTQ ERT A history of childhood 

trauma, specifically 
emotional neglect and 

physical abuse, was 
significantly associated 

with a decreased ability to 
recognise anger. 

 

3 

Nazarov et 
al. (2015)  

PTSD= 29 (all 

female) 
HC=21 (all 

female) 

PTSD= 42.0 

(12.3) 
HC=39.9 (14.7) 

CTQ Two 

computer-
based tasks 

assessing 
affective 

prosody: 
recognition 

and 
discrimination 

A history of childhood 

trauma was associated 
with emotion recognition 

and discrimination 
difficulties in patients. 

4 

 
Pos et al. 

(2015) 

 
SZ=111 (92:19) 

Siblings**= 
106 (47:59) 

HC=63 (43:20) 

 
SZ=31.1 (7.57) 

Siblings**= 
30.81 (7.98) 

HC=30.65 
(10.6) 

 
CTQ – SF; PAM 

 
CBE 

 
Avoidant attachment 

(measured with the 
Psychosis Attachment 

Measure; PAM) showed a 
U-shaped association 

with affective ToM (first 
order and second order) 

as well as cognitive ToM 
(second order) indicating 

worse ToM performance 
at medium scores and 

better ToM performance 
at lower and higher 

scores on avoidant 
attachment in patients.  

 
Anxious attachment was 

significantly negatively 
associated with cognitive 

ToM (second order) in 
patients.  

 
No significant differences 

were found between 
attachment and ToM in 

siblings or controls. 
 

 
3 
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Powers et al. 
(2015)  

PTSD*** = 67 
(all female) 

NR TEI; CTQ Emotional 
Conflict 

Regulation 
Behavioral 

Task 

Higher levels of 
childhood trauma were 

significantly associated 
with emotion regulation 

difficulties. 

5 

 

Fletcher et 
al. (2014) 

 

BD II=24 (NR) 
BPD=24 (NR) 

 

Both groups= 
32.9 (11.3) 

 

MOPS 

 

CERQ; DERS 

 

Dysfunctional parenting 
experiences were 

significantly associated 
with emotion regulation 

difficulties. 

 

4 

 

Nazarov et 
al. (2014)  

 

PTSD= 31 (all 
female) 

HC= 20 (all 
female) 

 

PTSD= 42.1 
(12.0) 

HC= 35.8(13.2) 

 

CTQ; PBI 

 

RMET;  IPT-
15 

 

Childhood trauma was 
significantly associated 

with difficulties on the 
IPT-15 task in patients.  

 

5 

 
Nicol et al. 

(2014) 

 
BPD=20 (5:15) 

HC=21(5:16) 

 
BPD= 34.3 

(8.5) 
HC=34.5 (11.6) 

 
CTQ 

 
Ekman 60 

faces test 

 
In the patient group, a 

history of childhood 
trauma, specifically 

emotional and physical 
abuse, was significantly 

associated with deficits in 
recognising disgust. 

 

 
4 

Carvalho 

Fernando et 
al. (2014)  

BPD=49 (5:44) 

MDD=48 (22:26) 
HC=63 (22:41) 

BPD= 28.63 

(8.99) 
MDD= 33.15 

(8.89) 
HC= 31.44 

(9.98) 

CTQ ERQ; DERS Childhood trauma 

experiences, specifically 
emotional abuse and 

neglect, were significantly 
associated with emotion 

regulation difficulties in 
both patients and 

controls. 
 

4 

Scott et al. 
(2013) 

BPD=100 (35:65) BPD= 45.9 
(10.6) 

AAPR EERI Preoccupied (anxious) 
attachment was 

significantly associated 
with emotion regulation 

difficulties. 

3 

 

Zheng et al. 
(2011) 

 

Patients with 
personality 

disorders**** =  
123 (61:62) 

HC=166 (82:84) 
 

 

Patients with 
personality 

disorders**** =  
24.42 (7.03) 

HC= 23.24 
(3.86) 

 

 

PBI 

 

JACFEE 

 

In patients and healthy 
controls, maternal care 

significantly predicted the 
accuracy of recognising 

sadness. 
 

Paternal care negatively 
predicted the accuracy of 

recognising anger in 
patients. 

 
In the control group, the 

maternal autonomy denial 
significantly predicted the 

accuracy of recognizing 
sadness. 

 

 

4 

MaBeth et 
al. (2011)  

FEP=34 (20:14) NR AAI RF Patients with secure and 

insecure/preoccupied 
attachment styles showed 

significantly higher RF 
than those with 

insecure/dismissing 
(avoidant) classifications. 

 

3 

Lysaker et 
al. (2011)  

SZ/SZD = 101 

(86:15) 

SZ= 46.26 

(9.66) 

TAA MAS; BLERT Patients with a history of 

childhood sexual abuse 
had lower awareness of 

other people’s emotions 
than those without this 

history. 
 

3 

Preissler et 
al. (2010)  

BPD= 64 (all 
female) 

HC= 38 (all 
female) 

BPD= 29.2 
(8.9) 

HC=31.7 (10.3) 

PDS RMET; 
MASC 

Experience of sexual 
trauma significantly 

negatively predicted social 
cognitive abilities on the 

MASC in patients. 

6 
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*gender and mean age was reported for three different cluster groups 
**non-affected siblings of patients 
*** 67 participants with PTSD symptoms (30% of the sample met diagnostic criteria for PTSD) 
****paranoid (n=13), schizoid (n=26), schizotypal (n=14), antisocial (n=8), borderline (n=7), histrionic 
(n=18), narcissistic (n=3), avoidant (n=14), dependent (n=8), or obsessive-compulsive (n=12) personality 
disorders 

 

SZ: schizophrenia; SZD: schizoaffective disorder; BD: bipolar disorder; BPD: borderline personality disorder; 
MDD: major depressive disorder; PTSD: posttraumatic stress disorder; FEP: first-episode psychosis; LP: low 
performance; AP: average performance; HP: high performance; PAM: Psychosis Attachment Measure; CT: 
childhood trauma; MACE: Maltreatment and Abuse Chronology of Exposure Scale; MCCB: MATRICS 
Consensus Cognitive Battery; CTQ: Childhood Trauma Questionnaire; CTQ-SF: Childhood Trauma 
Questionnaire – Short Form; FEE: Fragebogen zum erinnerten elterlichen Erziehungsverhalten (German: 
questionnaire on recalled parental rearing behaviour); CBE: Conflicting Beliefs and Emotions; MAS: 
Metacognition Assessment Scale; MASC: Movie for the Assessment of Social Cognition; BLERT: Bell-Lysaker 
Emotion Recognition Task; ECR-R: Experience in Close Relationships Scale – Revised; CAT: Child Abuse 
and Trauma Scale; TAA: Trauma Assessment for Adults; AAS: Adult Attachment Scale; EAT: Expression 
Attribution Test; IPSAQ: Internal, Personal and Situational Attributions Questionnaire; SCAF: Social 
Cognition and Functioning; AIHQ: Ambiguous Intentions Hostility Questionnaire; MSCEIT-ME: Mayer–
Salovey–Caruso Emotional Intelligence Test – Managing Emotions; IPT-15: Interpersonal Perception Task-
15; PAI-BOR: Personality Assessment Inventory-Borderline Personality Disorder Identity Scale; IIP: 
Inventory of Interpersonal Problems; AAI: Adult Attachment Interview; RF: Reflective Function; TEI: 
Traumatic Events Inventory; RMET: Reading the Mind in the Eyes Task; ERT: Emotion Recognition Task;  
MOPS: Measure of Parental Style; CERQ: Cognitive Emotion Regulation Questionnaire; DERS: Difficulties 
in Emotion Regulation Scale; PBI: Parental Bonding Instrument; JACFEE: Matsumoto and Ekman Japanese 
and Caucasian Facial Expressions of Emotion; RQ: Relationship Questionnaire; AAPR: Adult Attachment 
Prototype Ratings; EERI: Emotion Experiencing and Regulation Interview; ERQ: Emotion Regulation 
Questionnaire; ToM; Theory of Mind; NR: not reported 

 

 

 

 

 

 

 

 

 

 
Donohoe et 
al. (2008) 

 
SZ/SZD=73 

(49:24) 
HC=78 (45:33) 

 
SZ= 41.4 (11.5) 

HC=38.3 (13.5) 

 
RQ 

 
IPSAQ 

 
Secure attachment was 

significantly associated 
with lower ‘personalising 

bias’ scores in the patient 
group only. 

 
4 
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Supplementary Table 1. Quality assessment of the 25 studies included in the systematic 

review. 

Study Quality assessment 

1. 2. 3. 4. 5. 6. total 
Schalinski et al. (2017) 1 1 0 1 1 1 5 

Killian et al. (2017) 1 1 0 1 1 1 5 

Koelkebeck et al. (2017) 1 1 1 1 1 0 5 

Jiménez et al. (2017) 1 N/A 0 1 1 1 4 

Palmier et al. (2016) 1 0 0 1 1 1 4 

Olbert et al. (2016) 1 N/A 0 1 0 1 3 

Garcia et al. (2016) 1 0 0 1 1 0 3 

Brune et al. (2016) 1 1 0 1 1 0 4 

Petersen et al. (2016)  1 1 0 1 1 0 4 

Beeney et al. (2015) 1 N/A 0 1 1 1 4 

Gunther et al. (2015) 1 N/A 0 1 1 0 3 

Russo et al. (2015) 1 N/A 0 1 1 0 3 

Nazarov et al. (2015) 1 1 0 1 0 1 4 

Pos et al. (2015) 1 0 0 1 0 1 3 

Powers et al. (2015) 1 N/A 1 1 1 1 5 

Fletcher et al. (2014) 1 N/A 0 1 1 1 4 

Nazarov et al. (2014) 1 1 0 1 1 1 5 

Nicol et al. (2014) 1 1 0 1 1 0 4 

Carvalho et al. (2014) 1 1 0 1 1 0 4 

Scott et al. (2013) 1 N/A 0 1 1 0 3 

Zheng et al. (2011) 1 1 0 1 1 0 4 

MaBeth et al. (2011) 1 N/A 0 1 1 0 3 

Lysaker et al. (2011) 1 N/A 0 1 1 0 3 

Preissler et al. (2010) 1 1 1 1 1 1 6 

Donohoe et al. (2008) 1 1 0 1 1 0 4 

 
Quality of evidence adapted from Misiak et al. (2017)  and Bauer et al. (2014) : (1) The clinical sample was 
representative of the target population (eligible cases were recruited in hospitals and/or mental health services 
settings with a diagnosis based on well-established clinical diagnostic manuals), (2) The clinical sample was 
appropriately matched to the control group (patients and controls matched for at least two confounding 
variables: age and/or sex and/or education level and/or body mass index), (3) The authors performed sample 
size calculations and/or power analysis, (4) The study used well-established measures of early life stress and 
attachment styles, (5) The study used well-established measures of social cognition, (6) The authors reported 
effect sizes and/or confidence intervals of their main findings. Each item was scored one point if the criterion 
was met and the overall quality score was calculated by adding up all the items.  

N/A – non-applicable 

 



61 
 

 

 

Figure 1. Prisma flow diagram of studies selected for systematic review. 
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Abstract  

 

Objective: This study investigated associations between childhood trauma, parental 

bonding and social cognition (i.e. Theory of Mind and emotion recognition) in patients with 

schizophrenia and healthy adults. 

Methods: Using cross-sectional data, we examined recollections of childhood trauma 

experiences and social cognitive abilities in 74 patients with schizophrenia and 116 healthy 

adults. 

Results: Patients had significantly higher scores compared to healthy participants on 

childhood trauma, and lower scores on parental bonding and social cognitive measures. 

Physical neglect was found to be the strongest predictor of emotion recognition 

impairments in both groups. Optimal parental bonding attenuated the impact of childhood 

trauma on emotion recognition.  

Conclusion: The present study provides evidence of an association between physical 

neglect and emotion recognition in patients with schizophrenia and healthy individuals, and 

shows that both childhood trauma and parental bonding may influence social cognitive 

development. Psychosocial interventions should be developed to prevent and mitigate the 

long-term effects of childhood adversities. 
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Introduction  

Patients with schizophrenia frequently present with impairments in social cognition, which 

can be broadly defined as the mental operations that underlie social interactions (Green et 

al., 2008). Emotion recognition (i.e. recognising emotions from facial expressions) and 

Theory of Mind (i.e. understanding and inferring mental states of self and others) are 

possibly the most studied aspects of social cognition in schizophrenia and although they are 

partially overlapping, they are distinct social cognitive domains (Mitchell and Phillips, 2015). 

In patients with schizophrenia, deficits in social cognition are associated with poorer social 

and occupational functioning (Fett et al., 2011; Javed and Charles, 2018), not typically 

improved by antipsychotic medication (Kucharska-Pietura and Mortimer, 2013), and 

ultimately leading to high healthcare costs and a huge burden for patients and their families 

(Chong et al., 2016).  

 

Childhood trauma, often defined in terms of emotional, physical and sexual abuse and 

emotional and physical neglect, is particularly prevalent in individuals with schizophrenia 

and those at ultra-high risk for psychosis with rates as high as 85% reported (Larsson et al., 

2013; Kraan et al., 2015b). Childhood trauma is a recognised risk factor for schizophrenia 

(Varese et al., 2012), and has been associated with a range of disturbances in psychosocial 

functioning, including social and vocational functional as well as higher levels of neuroticism 

(Lysaker et al., 2004; Lysaker et al., 2001). Given that these events often reflect one’s early 

social environment, there is growing interest in whether and how early traumatic experiences 

contribute to later social cognitive deficits in patients with schizophrenia (Rokita et al., 2018). 

For instance, Kilian et al. (2017) reported significant associations between childhood neglect 

and social cognitive deficits in 56 patients with first episode psychosis and 52 healthy 

controls, with the association more pronounced in the patient group. Additionally, 

significant associations between early childhood adversities, specifically physical neglect, and 

later social cognitive dysfunction in patients with schizophrenia, were reported by Schalinski 

et al. (2017) and Garcia et al. (2016). Poorer social cognitive performance related to 

childhood trauma has also been observed in studies on other major psychiatric disorders 

(e.g. Bipolar Disorder, Posttraumatic Stress Disorder) as well as healthy individuals (for a 

review see Rokita et al., 2018). The cognitive and neural mechanisms by which this occurs 

remain unclear.  

 

Bowlby’s Attachment theory (Bowlby, 1969) provides a cognitive developmental framework 

for understanding potential mechanisms by which early childhood trauma may impact on 
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social cognitive abilities in later life. According to this theory, neglectful or insensitive 

parenting (specifically mother-related) prevents children from the development of secure 

attachment, which is necessary to explore and relate to others in the social environment. 

The securely attached children with a strong bond with their caregivers develop a positive 

‘internal working model’ of the self and others. In contrast, low care and/or overprotection 

of parents may contribute to the development of an insecure attachment style in a child, 

associated with the development of an inadequate/less adaptive ‘internal working model’ 

that tends to persist throughout life (Doyle and Cicchetti, 2017). Therefore, the experience 

of childhood trauma may interfere with the formation of positive mental representations of 

self and development of a ‘secure base’ necessary to explore, learn and relate to others 

(Erozkan, 2016a). In a study of individuals with schizophrenia, Aydin et al. (2016) found 

that effects of childhood trauma and anxious attachment were uniquely related to 

metacognitive deficits. The authors also suggested that childhood trauma may disrupt 

attachment security, which in turn affects metacognitive abilities due to a failure to provide 

the scaffolding needed in the face of adversity, allowing for the formation of stable 

representations of the caregiver and a sense of cohesion and safety. The importance of 

attachment for various clinical and functional outcomes has been shown in individuals with 

psychosis as reported in a review by Gumley et al. (2014) linking attachment insecurity to 

increased symptom severity and depression as well as poorer quality of life.  

 

The main aim of this study was to explore the relationship between reports of childhood 

trauma, parental bonding and social cognition in patients with schizophrenia and healthy 

participants, and to determine whether specific forms of childhood trauma (i.e. emotional, 

physical and sexual abuse, and physical and emotional neglect) would predict social cognitive 

abilities (i.e. Theory of Mind; emotion-specific and overall ability to recognise emotions) in 

both groups. We also investigated whether parental bonding, in interaction with childhood 

trauma, would have an impact on social cognitive performance. To the best of our 

knowledge, this is the first study to assess these specific associations in patients with 

schizophrenia and healthy adults. 

 

Informed by Attachment theory (Bowlby, 1969) and the findings from our recent systematic 

review (Rokita et al., 2018), we hypothesised that: (1) patients would report significantly 

higher childhood trauma experiences and lower scores on optimal parental bonding and 

social cognitive tasks as compared to healthy participants; (2) childhood trauma (specifically 

physical neglect and cumulative trauma experiences) and poorer parental bonding (maternal 
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in particular) would be significantly negatively associated with social cognitive measures in 

all participants; (3) finally, we expected to observe an interaction between higher childhood 

trauma (specifically physical neglect and cumulative trauma experiences) and poorer parental 

bonding (maternal in particular) in predicting lower social cognitive function. Given that 

social cognitive deficits are frequently reported in individuals with schizophrenia (Hajdúk et 

al., 2018; Cotter et al., 2018), we expected that the effects of childhood trauma on social 

cognitive outcomes would be stronger in patients than healthy participants.  

 

Methods 

Participants  

A total of 190 individuals participated in the study. One hundred and sixteen were healthy 

individuals (64 males, 52 females) and 74 were patients (50 males, 24 females) with a 

diagnosis of schizophrenia (n=51) or schizoaffective disorder (n=23), recruited from either 

the St. James’s Hospital in Dublin or the outpatient clinic of the University Hospital Galway, 

as well as other mental health services (e.g. day centres, day hospitals) based in county 

Galway and Dublin in Ireland. Criteria for participation included: a confirmed diagnosis of 

schizophrenia (SZ) or schizoaffective disorder (SZA) using the Structured Clinical Interview 

for DSM-IV (SCID) (Association, 2000), being aged between 18 and 65 years and clinically 

stable at the time of assessment according to their treatment team as well as no report of 

co-morbid disorders.  

Healthy adults were recruited through adverts placed around the Galway and Dublin areas 

and were required to complete two screening questionnaires (online and over phone). They 

were only included in the study if there were aged between 18 and 65 years and did not 

report a history of mental health problems, use of antipsychotic medication or having a first-

degree relative with schizophrenia. All participants were Caucasian and should have no 

history of: acquired brain injury causing loss of consciousness of more than one minute, 

intellectual disability, substance abuse in the preceding six months (based on self-report) and 

a history of neurological disorders (e.g. epilepsy). Demographic and clinical characteristics 

of patients and healthy participants are reported in Table 1. 

Procedure 

Data were collected within the context of the iRELATE (Immune Response & Social 

Cognition in Schizophrenia) research program. Following screening interviews to assess 
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suitability (as above), a comprehensive battery of measures was administered over two study 

visits. 

Measures 

Early life experiences  

The Childhood Trauma Questionnaire (CTQ; (Bernstein et al., 2003)) is a 25-item self-report 

consisting of five subscales assessing emotional abuse (EA), physical abuse (PA), sexual 

abuse (SA), emotional neglect (EN) and physical neglect (PN). Each subscale includes five 

items and the respondents have to indicate whether they experienced a certain event on a 

Likert scale from 1 (never true) to 5 (very often true). Although the CTQ questionnaire is a 

well-validated instrument with high internal consistency scores as previously reported in 

clinical (Bernstein et al., 1997) and non-clinical samples (Paivio and Cramer, 2004), to reflect 

the ‘absence’ scores, the Likert scale was re-scaled to the following: 0 (never true) to 4 (very 

often true). Ultimately, the scores of each subscale ranged from 0 to 20 and the total score 

from 0 to 100, with higher scores indicating more traumatic experiences. The scores for each 

subscale are classified according to manual’s cut-off scores to differentiate between different 

levels of severity for abuse and neglect, such as: none, low, moderate and severe. In this 

study, we used the rescaled cut-off scores from low to severe to report the presence of a 

childhood trauma subtype. 

The Parental Bonding Instrument (PBI; (Parker et al., 1979)) is a 25-item self-report 

questionnaire evaluating adults’ perceptions of attachment with their parents and their child-

rearing behaviours. Positive items are scored using the scale from 0 (very unlikely) to 3 (very 

likely) and negative items are scored reversely. The PBI assesses two factors: maternal and 

paternal ‘Care’ and ‘Overprotection’. The total ‘Care’ score ranges from 0 to 36 and the total 

‘Overprotection’ score ranges from 0 to 39 with a higher score on the ‘Care’ subscale 

indicating higher parental care and a higher score on the ‘Overprotection’ subscale indicating 

higher parental control. Based on the final score, the relationship type is classified to one 

out of four categories of parental bonding styles: ‘optimal’ (high care and low protection), 

‘affectionate constraint’ (high care and high protection), ‘affectionless control’ (high 

protection and low care), and ‘neglectful’ (low care and low protection). Assignment to the 

above categories is based on the following cut-off scores: a ‘Care’ score of 27.0 and a 

‘Protection’ score of 13.5 for the maternal form and a ‘Care’ score of 24.0 and a ‘Protection’ 

score of 12.5 for the paternal form (Parker et al., 1979). 
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Social cognitive assessment 

The Hinting Task (Corcoran et al., 1995) is one of the most widely used tasks to assess a 

component of ToM known as mental state reasoning. This task consists of ten short 

vignettes depicting scenarios involving two people. After each story is read, the participant 

is asked about what the character really meant to say. If an inappropriate answer is given, 

another question is added about the story in the form of a more obvious hint. Each story is 

worth two points and the maximum score is 20.  

The Reading the Mind in the Eyes Task (in short the Eyes task (Baron-Cohen et al., 2001)) 

is an advanced ToM task assessing the ability to infer mental states of others from facial 

expressions, also known as mental state decoding (McGlade et al., 2008). It consists of 36 

images of people’s eyes region of the face and participants are asked to choose one word 

out of four that best describes what the person in the picture is thinking or feeling. Each 

correct answer is scored one point and the total score is 36. The Eyes task has been found 

to have good validity and reliability (Fernandez-Abascal et al., 2013; Vellante et al., 2013).  

The Emotion Recognition Task (ERT) is a computerised paradigm implemented in the 

Cambridge Neuropsychological Test Automated Battery (Robbins et al., 1994) that 

measures the ability to identify six basic emotions from facial expressions including: sadness, 

happiness, anger, disgust, surprise, and fear, and the overall ability to recognise emotions. 

Participants are asked to choose one out of six emotions describing the emotional 

expression presented on the screen. The main outcomes of this task assessed in our study 

are the overall and emotion-specific numbers of correct responses. 

 

Neuropsychological assessment 

In order to provide an estimate of Full Scale Intelligence Quotient (FSIQ) and reduce 

administration time, only  three subtests from the Wechsler Adult Intelligence Scale – 3rd 

Edition (WAIS-III; (Wechsler, 1997a)) were selected, including Vocabulary, Digit Symbol 

and Block Design. Abbreviated versions of the WAIS-III were previously found to highly 

correlate (r>0.9) with the full version consisting of eleven subtests (Wymer et al., 2003; 

Axelrod, 2002).  

Clinical measures 

Symptom severity in patients with schizophrenia was measured with the Positive and 

Negative Syndrome Scale (PANSS; (Kay et al., 1987)). The PANSS is a 30-item semi-
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structured interview of psychotic symptoms comprising three subscales: positive symptoms 

scale (7 items), negative symptoms scale (7 items) and general psychopathology scale (16 

items). Each item is scored on a Likert scale from 1 (absent) to 7 (extreme). However, to 

reflect the ‘absence’ of symptoms, the scores were re-scaled to the following: 0 (absent) to 

6 (extreme). Ultimately the total scores ranged from 0 to 42 for the positive and negative 

scales, and 0 to 96 for the general scale. 

Statistical analysis  

All statistical analyses were performed using Statistical Package for Social Sciences Version 

25 (Corp, 2017). Prior to data analyses, all variables were assessed for normality using 

histograms and those that were not normally distributed were transformed using log 

transformations to reduce skewness. Sexual and physical abuse were converted into 

dichotomous variables (0 = did not experience abuse and 1= experienced abuse) since the 

vast majority of the total sample (i.e. 83% and 80%, respectively) did not report such 

experiences.  

To test our hypotheses, patients and healthy participants were first compared in terms of 

childhood trauma, parental bonding and performance on social cognitive tasks using 

independent sample t-tests, Chi-square (χ2) tests and ANCOVA, where appropriate. 

Regression analyses between childhood trauma (specifically physical neglect and total 

childhood trauma score) and the Eyes and Emotion Recognition Tasks were undertaken in 

patients and healthy participants separately. Subsequently, ANCOVA was conducted to 

investigate the interaction between the selected childhood trauma measure (i.e. physical 

neglect) and parental bonding styles on social cognitive performance, separately for healthy 

participants and patients. Physical neglect was dichotomised into ‘absent’ and ‘present’ based 

on the cut-off scores by Bernstein et al. (2003) and for parental bonding style, comparisons 

were made between ‘optimal’ versus ‘non-optimal’ bonding (separately for maternal and 

paternal bonding styles). Non-optimal category included affectionate constrain, affectionless 

control and neglectful parental bonding styles. Age and years of education were adjusted for 

in the models.  
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Results 

Demographic and clinical data 

In terms of age, healthy participants were significantly younger than patients (p<.001), but 

there were no significant group differences with regard to gender (p=.097). As expected, 

both groups significantly differed on years of education (p<.001) and IQ (p<.001; see Table 

1).      

Differences between patients and healthy participants on childhood trauma 

In line with previous reports, a large majority of patients (81%) reported the experience of 

at least one type of childhood trauma, compared to less than a half of healthy participants 

(46%). Patients also reported more experiences of specific types of childhood trauma (see 

Table 2) and a higher number of experienced childhood trauma subtypes (mean=1.92, 

SD=1.53) as compared to healthy individuals (mean=1.16, SD=1.41, p=.001) (see 

Supplementary Figure 1). 

 

Our first hypothesis that patients and healthy participants would significantly differ on 

childhood trauma scores was partially supported; patients reported significantly higher 

severity of cumulative childhood trauma than healthy participants (p= .008). For individual 

subscales, group differences were also observed on sexual abuse (p=.028) and physical 

neglect (p=.004), but not on emotional abuse (p=.093), emotional neglect (p=.113) or 

physical abuse (p=.110; see Table 3).  

 

Differences between patients and healthy participants on parental bonding 

In comparing patients and healthy participants on the PBI scale, we assessed both the 

categorical dimensions of the PBI (optimal, neglectful, affectionate constraint, and 

affectionless control parental bonding) and its scales (care and overprotection), separately 

for a mother and a father. We found that a smaller number of patients identified their 

maternal bonding style as optimal (34%), compared to the healthy group (51%). Similarly, 

fewer patients perceived their fathers’ bonding style as optimal (38%), compared to controls 

(47%; see Table 2). Considering parental bonding style in terms of the care and control 

subscales, patients reported significantly lower maternal care (p=.011) and higher maternal 

and paternal control scores (p=.042 and p=.013, respectively), compared to healthy 

participants (see Table 3). No significant differences in paternal care were reported, 

although a trend towards significance was observed (p=.078).  
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Differences between patients and healthy participants on social cognitive measures 

In line with our first hypothesis, independent t-test analyses revealed significantly lower 

scores for patients compared to healthy participants on all social cognitive measures except 

the Hinting Task (p=.666; see Table 3). Specifically, the strongest differences were observed 

for the Reading the Mind in the Eyes task, overall ERT score, and ERT subscales for 

recognition of disgust, anger and happiness (all p<0.001). 

 

Associations between childhood trauma, parental bonding and social cognitive 

measures 

In regression analyses undertaken in cases and controls separately, the Eyes task and 

Emotion Recognition Task total scores were selected as outcome variables, with age and 

years of education included as variables of no interest. We found that physical neglect was 

significantly associated with the Emotion Recognition Task overall score in patients (β=-

4.07; t(71)=-2.22; p=.028) and healthy controls (β=-3.34; t(113)= -1.98; p=.049). There was 

also a trend toward significance between physical neglect and the Eyes task in the patient 

group (β=-3.63; t(71)= -1.85; p=.066). No significant associations were reported for the 

total childhood trauma score. Given the significant associations between the Emotion 

Recognition Task overall score and physical neglect, we further conducted post-hoc analyses 

for the Emotion Recognition Task subscales. We found that physical neglect was 

significantly associated with the Emotion Recognition Task subscales for recognition of 

disgust  (β=-1.67; t(71)= -2.34; p=.02) and sadness (β=-1.36; t(71)= -2.19; p=.029) in 

patients. There was also a nominal association between physical neglect and the recognition 

of disgust (β=-1.28; t(113)= -1.96; p=.052) in healthy participants. No other significant 

effects of physical neglect were observed.   

In post-hoc analyses assessing the relationship between other childhood trauma types and 

social cognitive measures in the whole sample, we did not find any significant associations.  

To investigate whether a possible interaction existed between childhood trauma and parental 

bonding style, we tested for an interaction between physical neglect and parental bonding 

on social cognitive outcomes. Only one interaction was observed - between physical neglect 

(absent versus present) and maternal bonding style (optimal versus non-optimal) on the 

overall ERT score in healthy participants [F(1,109)= 4.69, p.=.033]. As shown in Figure 1, 

the effects of physical neglect on the ERT total score were attenuated when maternal 
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bonding style was optimal. In patients, no significant interaction effect between physical 

neglect and maternal bonding style was observed [F(1, 66)=.015, p=.902] (see Figure 2). 

For paternal bonding styles, no significant interactions were reported in healthy participants 

[F(1,109)=.022, p=.881] or patients [F(1,66)=.114, p=.737]. 

Discussion 

The main aim of the study was to assess the relationship between recollections of childhood 

trauma, parental bonding and social cognition (specifically emotion recognition and Theory 

of Mind) in patients with schizophrenia and healthy individuals. To our knowledge, this is 

the first study to examine these specific associations in patients with schizophrenia and 

healthy adults.  

 

As hypothesised, we found that patients had significantly higher scores on childhood trauma 

and lower scores on optimal parental bonding styles compared to healthy participants. 

Patients also performed significantly worse than healthy adults on all social cognitive tasks 

except the Hinting Task, indicating significant impairments in the ability to infer emotions 

and thoughts of other people in this group of participants. The findings are in line with 

previous research studies demonstrating differences between patients with schizophrenia 

and healthy participants on these measures (Green et al., 2019; Devi et al., 2019). Our second 

hypothesis - that childhood trauma would have an impact on social cognitive outcomes - 

was partially supported. Specifically, we found that physical neglect was the only early 

adversity measure that was significantly associated with a number of social cognitive 

outcomes. Particularly, in patients, reports of physical neglect predicted lower scores on the 

Emotion Recognition Task total score, as well as the Emotion Recognition Task disgust and 

sadness subscales, with only a nominal association observed between physical neglect and 

Eyes task performance. Similarly, in healthy participants, reports of physical neglect 

predicted lower scores on the Emotion Recognition Task total score and for the recognition 

of disgust.  Finally, an interaction between physical neglect and maternal bonding style on 

the overall Emotion Recognition Task score in healthy adults was observed, suggesting that 

optimal maternal bonding attenuates the negative impact of physical neglect on the ability 

to recognise emotions. This finding supports the idea that optimal caregiving may serve a 

protective function against adversities (Woodhouse et al., 2020).  

 

Although we did not find significant associations between other types of childhood trauma 

and social cognition, these findings are consistent with previous studies (Rokita et al., 2018) 
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and extend this knowledge base by demonstrating the long-term effects of early childhood 

experiences, specifically physical neglect, in both clinical and non-clinical populations. There 

is evidence to suggest that physical neglect may have different psychological outcomes 

compared to abuse as neglect is associated with psychological rejection and abandonment, 

whereas abuse is not (Widom et al., 2018). According to Garcia et al. (2016), the 

consequences of childhood neglect can be more harmful and devastating than abuse. Unlike 

abused children, neglected children feel unworthy of attention, which may result in 

avoidance of social interactions and consequently, less exposure to appropriate social and 

emotional stimuli. Ultimately, neglected children are less likely to learn the subtle nuances 

of interpersonal situations and expressions needed to accurately recognise emotions and to 

take different perspectives.  

 

To the best of our knowledge, this is the first study to provide evidence for emotion-specific 

deficits associated with the reports of physical neglect in both patients (i.e. recognition of 

sadness and disgust) and healthy adults (i.e. recognition of disgust), and to show that optimal 

parental bonding (maternal in particular) attenuates the impact of childhood trauma on 

social cognition (specifically emotion recognition), suggesting that both childhood trauma 

and parental bonding are influential for social cognitive development. These findings are 

also consistent with the idea that directing attention away from trauma-related and emotional 

stimuli, particularly sad and disgust faces, could help alleviate anxious mood states and 

prevent from re-experiencing painful memories of past traumatic or attachment-related 

experiences (Bowlby, 1973; Davis et al., 2014). While behavioural studies have shown that 

patients with schizophrenia are frequently impaired in the recognition of disgust (Barkl et 

al., 2014; Bonfils et al., 2019), the association between physical neglect and these deficits that 

we observed in our study could be due to the fact that neglected individuals often feel 

rejected and socially isolated, and this emotion represents a signal of social rejection and 

social pain (Lindner et al., 2014). Sherman and Haidt (2011) suggest that disgust has a 

dehumanising function in social interactions as the objects of disgust are excluded from 

moral concerns.  

 

Limitations  

Although our investigation of the relationship between childhood trauma reports, parental 

bonding and social cognition has numerous strengths, including the relatively large sample 

size and administration of various social cognitive measures with strong psychometric 

properties (Pinkham et al., 2018), several limitations should be acknowledged. Firstly, 
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childhood maltreatment and parental bonding experiences were assessed using retrospective 

self-reports, introducing a possibility of recall bias. During the assessments, we observed 

that some participants, specifically patients, were not willing to disclosure information about 

their early life experiences to researchers, commenting that they felt this information was 

too sensitive to report. A potential under-reporting of these experiences may have 

influenced the results, particularly in the patient group. In order to prevent reporting bias, 

future studies should assess memories of childhood experiences by compilation of data from 

outside sources. Secondly, since the Childhood Trauma Questionnaire does not assess the 

age of onset or the duration of trauma exposure, we did not consider these factors in the 

analyses, although they have been found to influence clinical manifestations in patients with 

schizophrenia (Alameda et al., 2015; Schalinski et al., 2019). Lastly, the study did not examine 

other forms of traumatic experiences (e.g. school bullying) that may also contribute to the 

social cognitive outcomes. 

 

Conclusion  

In conclusion, the present study demonstrates that memories of childhood trauma, 

specifically physical neglect, are associated with deficits in emotion recognition, in both 

patients with schizophrenia, and to some extent in healthy adults. Particularly, physical 

neglect was found to be related to deficits in the overall and emotion-specific ability to 

recognise facial expressions (i.e. disgust and sadness), with more pronounced effects 

observed in the patient group. We also show, for the first time, that maternal bonding 

attenuates the impact of childhood trauma on emotion recognition in healthy adults. These 

non-illness specific findings suggest the existence of resilience mechanisms (either 

neurobiological or environmental or both) that prevent maltreated individuals from the 

development of mental disorders.  

 

The findings of this study have significant implications for the development of novel 

psychological interventions that aim to minimise the long-term effects of early life 

adversities and highlight the importance of addressing childhood adversities in clinical 

assessments and treatment plans. Future studies should examine the role of resilience factors 

that may mitigate the consequences of early life adversities.  
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Tables and figures 

 

Table 1. Demographic and clinical characteristics of the study participants. 

aA Chi square test was conducted; N/A: not applicable; SZ: Schizophrenia; SZA: Schizoaffective disorder; 

IQ: Intelligence Quotient; S.D.: standard deviation; PANSS: Positive and Negative Syndrome 

Scale;***p<0.001 

 

 

 

 

 

 

 

 

 

 

 

Variable 

Patients (N=74) 
Healthy participants 

(N=116) 
Difference 

Mean (S.D.) Mean (S.D.) T /χ2 

Age 

Gender (male: female)a 

Years of education 

IQ estimate 

Duration of illness (in years) 

Diagnosis (SZ: SZA) 

Positive symptoms (PANSS) 

Negative symptoms (PANSS) 

General symptoms (PANSS) 

Total score (PANSS) 

44.58 (10.83) 

50:24 

15.07 (3.25) 

95.20 (16.89) 

18.39 (11.68) 

51:23 

1.89 (2.33) 

2.94 (3.90) 

5.14 (4.79) 

9.68 (8.88) 

35.01 (11.72) 

64:52 

17.06 (3.41) 

111.61 (17.03) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

- 5.653*** 

2.892 

3.879*** 

6.496*** 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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Table 2. Frequency of childhood trauma subtypes and parental bonding styles reported in 

patients (N=74) and healthy participants (N=116).  

aChi square was conducted; *p<.05; **p<.01; ***p<.001 

 

 

 

 

 

 

 

 

 

 

 

Variable 
Patients 

Healthy 

participants 
Differencea 

N (%) N (%) χ2 

Childhood Trauma Questionnaire  

Emotional abuse  37 (50%) 36 (31%) 6.869** 

Physical abuse 20 (27%) 19 (16%) 2.557 

Sexual abuse 18 (24%) 14 (12%) 4.85* 

Emotional neglect 35 (47%) 42 (36%) 2.306 

Physical neglect 35 (47%) 24 (20%) 13.589*** 

Any type of childhood trauma 

 

60 (81%) 54 (46%) 9.658** 

Parental Bonding Instrument  

Mother optimal bonding style 24 (34%) 59 (51%) 5.095* 

Mother neglectful bonding style 13 (19%) 18 (16%) .266 

Mother affectionless control 19 (27%) 20 (17%) 3.842 

Mother affectionate constraint 14 (20%) 18 (16%) .575 

Father optimal bonding style 26 (38%) 54 (47%) 1.321 

Father neglectful bonding style 21 (31%) 38 (32%) .091 

Father affectionless control 13 (19%) 14 (12%) 1.217 

Father affectionate constraint 8 (12%) 10 (9%) 1.128 
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Table 3. Childhood trauma, parental bonding and social cognitive mean and standard 

deviation scores in patients and healthy participants.    

χ2= Chi-square; *p<0.05; **p<0.01; ***p<.001; S.D.: standard deviation; ERT: Emotion Recognition Task; 
aA Chi-square test was conducted; bANCOVA was conducted for all social cognitive variables covarying for 

age and years of education 

Variable 
Patients 

Healthy 

participants 
Difference 

Mean (S.D.) Mean (S.D.) T/ χ2/F value 

Childhood Trauma Questionnaire    

Emotional abuse 4.59 (4.69) 3.46 (4.42) - 1.687 

Physical abusea 1.85 (3.37) 1.39 (2.66) 2.557 

Sexual abusea 1.88 (4.31) .50 (1.66) 4.85* 

Emotional neglect 5.16 (4.69) 4.09 (4.38) - 1.592 

Physical neglect 2.65 (2.95) 1.47 (2.59) - 2.887** 

Total score 16.14 (14.16) 10.91 (12.41) - 2.676** 

 

Parental Bonding Instrument 

   

Maternal Care 25.14 (8.97) 28.38 (7.82) 2.582* 

Maternal Overprotection 13.14 (8.15) 10.81 (7.10) -2.408* 

Paternal Care 21.16 (10.53) 23.77 (9.06) 1.773 

Paternal Overprotection  

 

Social Cognitionb 

Hinting Task (total score) 

11.03 (7.34) 

 

 

14.07 (2.42) 

8.47 (6.21) 

 

 

14.22 (2.18) 

-2.515* 

 

 

.665 

‘Eyes’ task (total score) 

ERT disgust (total correct responses) 

22.59 (4.75) 

3.84 (2.12) 

27.06 (4.52) 

5.53 (1.68) 

16.241*** 

24.036*** 

ERT surprise (total correct responses) 5.28 (1.69) 5.92 (1.15) 3.458* 

ERT anger (total correct responses) 2.77 (1.70) 3.65 (1.38) 12.164*** 

ERT fear (total correct responses) 2.36 (1.63) 3.23 (1.87) 10.124** 

ERT sadness (total correct responses) 4.73 (1.94) 5.53 (1.34) 4.39** 

ERT happiness (total correct responses) 5.86 (1.50) 6.81 (1.13) 8.237*** 

ERT total correct responses  24.85 (6.26) 30.66 (3.93) 33.324*** 
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Figure 1. Interaction of maternal optimal bonding style vs. maternal non-optimal bonding 

style with physical neglect (absent vs. present) on the ERT total score in healthy participants.  
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Figure 2. Interaction of maternal optimal bonding style vs. maternal non-optimal bonding 

style with physical neglect (absent vs. present) on the ERT total score in patients.   
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Supplementary Figure 1. Frequency of childhood trauma (CT) subtypes in patients with 

schizophrenia and healthy participants (%).  
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Chapter 4: Childhood Trauma, Brain Structure and 

Emotion Recognition in Patients with Schizophrenia 

and Healthy Participants (Study 3) 
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Abstract   

Childhood trauma (CT), and in particular physical neglect (PN), has been repeatedly 

associated with lower performance on measures of social cognition (e.g. emotion 

recognition tasks) in both psychiatric and non-clinical populations. The neural mechanisms 

underpinning this association have remained unclear. Here, we investigated whether 

volumetric changes in three stress-sensitive regions – the amygdala, hippocampus and 

anterior cingulate cortex (ACC) - mediate the association between CT and emotion 

recognition in a healthy participant sample (N=112) and a clinical sample of patients with 

schizophrenia (N=46). Direct effects of CT, specifically PN and total trauma scores, on 

Emotion Recognition Task were observed in the whole sample. In healthy participants, 

reduced total and left ACC volumes were observed to fully mediate the association between 

both PN and total CT score, and emotion recognition. No mediating effects of the 

hippocampus and amygdala volumes were observed for either group. These results suggest 

that reduced ACC volume may represent part of the mechanism by which early life adversity 

results in poorer social cognitive function. Confirmation of the causal basis of this 

association would highlight the importance of resilience-building interventions to mitigate 

the detrimental effects of CT on brain structure and function. 
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Introduction 

The ability to recognise emotional facial expressions is a highly developed and integral 

feature of social cognition, and an important predictor of socio-occupational functioning, 

contributing to quality of life (Fiszdon et al., 2013; Fett et al., 2011). Impairments in emotion 

recognition have been particularly well-documented in psychiatric disorders, such as 

schizophrenia (SZ), which is characterised by wide-ranging social cognitive deficits (Mier 

and Kirsch, 2017). Individual differences in emotion recognition have also been found in 

healthy samples with lower age and higher education level leading to a better ability to 

recognise facial expressions (Isaacowitz et al., 2007; Tamamiya and Hiraki, 2013). 

While adverse childhood experiences (i.e. emotional abuse (EA), physical abuse (PA), sexual 

abuse (SA), emotional neglect (EN) and physical neglect (PN)) have been consistently 

associated with various negative outcomes across the life course, including mental health 

problems (Bendall et al., 2008; Morgan and Gayer-Anderson, 2016; Mandavia et al., 2016; 

Hébert et al., 2018), there is also growing evidence that traumatic experiences in childhood 

are related to deficits in the ability to recognise emotions in both clinical (e.g. schizophrenia) 

and non-clinical populations (Rokita et al., 2018; Rokita et al., submitted). Although 

childhood trauma (CT) is relatively common in the general population (~30%; (Kessler et 

al., 2010)), its prevalence is particularly high in individuals with schizophrenia (~85% 

(Larsson et al., 2013)), with physical and emotional neglect being the most prevalent forms 

of child maltreatment (Stoltenborgh et al., 2013). In previous studies, we explored the 

possible cognitive mechanisms by which traumatic experiences in childhood may lead to 

social cognitive deficits in later life, in both clinical and non-clinical populations, suggesting 

the mediating role of attachment-related processes (Rokita et al., 2018; Rokita et al., 

submitted). However, the neural substrates underlying this relationship have yet to be 

clarified as the specific association between childhood trauma, brain structure and social 

cognitive function has not yet been investigated. 

Across both clinical and non-clinical samples, neuroimaging studies have found evidence 

that childhood trauma is associated with variability on multiple measures of brain structure 

and function (Cancel et al., 2019; Heany et al., 2017). On measures of brain structure, 

experience of childhood trauma has been linked to reductions in total grey matter (GM) 

volume (Lim et al., 2018; Frissen et al., 2018; Cancel et al., 2015), and volume reduction 

primarily in the hippocampus, amygdala, anterior cingulate cortex (ACC), and dorsolateral 

and ventromedial prefrontal cortices (dlPFC, vmPFC) (Cancel et al., 2019; Teicher et al., 

2016; Popovic et al., 2019). Moreover, childhood trauma has been associated with changes 
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in brain activity during emotional faces tasks, mostly in the hippocampus, amygdala and 

ACC (Anticevic et al., 2012; Benedetti et al., 2011; Teicher and Samson, 2016; Quide et al., 

2017) as well as decreased functional connectivity between limbic (i.e. amygdala, 

hippocampus) and cortical (PFC, ACC) regions (Cancel et al., 2017; Herringa et al., 2013a; 

Kraynak et al., 2019). Given the evidence that structural brain alterations in maltreated 

individuals are primarily observed in brain areas relevant for emotion processing, such as 

the amygdala, hippocampus and ACC, this is highly suggestive of the possible mediating 

effects of these structural alterations in the relationship between childhood trauma and 

emotion recognition.  

While emotion processing has been linked to multiple brain structures and function of these 

regions, including the fusiform face area, amygdala, insula, hippocampus and the medial 

prefrontal cortex and the ACC (Maat et al., 2016; Adolphs, 2009; Szymkowicz et al., 2016; 

Anticevic et al., 2012; Fujiwara et al., 2007; Krautheim et al., 2018) in both structural and 

functional imaging studies, this study will focus on three regions of interest (ROIs) – namely, 

the amygdala, hippocampus and ACC - as these structures are implicated in emotion 

recognition and showing particular sensitivity to the effects of childhood trauma.  

Despite substantial evidence for the impact of childhood trauma on brain structures 

involved in social cognition, particularly emotion recognition, the mediating effects of these 

regional brain alterations have never been investigated in psychiatric or healthy samples, to 

the best of our knowledge. The main objective of this study was to investigate the 

relationship between childhood trauma, brain structure and emotion recognition in both 

healthy participants and a clinical sample of patients with schizophrenia to confirm possible 

differential effects of adversity on regional brain volume and the ability to recognise 

emotions. Based on our recent systematic review and findings  (Rokita et al., 2018; Rokita 

et al., submitted), we tested the hypothesis that the association between higher levels of 

childhood trauma and poorer emotion recognition would be mediated via reduced volumes 

in one or more of three stress-sensitive brain regions – the hippocampus, the amygdala, and 

the ACC. 

 

Methods 

Participants  

The current study was part of the ‘Immune Response & Social Cognition in Schizophrenia’ 

(‘iRELATE’) research project funded by the European Research Council examining the 
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impact of the environment, genes and immune system on brain structure and function in 

schizophrenia. Data were derived from 112 healthy participants (81 males; 31 females) and 

46 patients (34 males; 12 females) either with a diagnosis of schizophrenia (N=35) or 

schizoaffective disorder (SZA) (N=11). Healthy participants were recruited through adverts 

placed in the Galway and Dublin areas, and patients were recruited from the local outpatient 

clinics and mental health services (e.g. day centres, day hospitals).  

Inclusion criteria for patients were the following: (a) a diagnosis of schizophrenia or SZA as 

confirmed by the Structured Clinical Interview for DSM-IV (SCID) (American Psychiatric 

Association, , 2000); (b) being clinically stable at the time of assessment; (c) and no report 

of co-morbid psychiatric disorders. Healthy participants were only included in the study if 

they met the following criteria: (a) no report of mental or general health problems; (b) no 

use of antipsychotic medication; (c) and having no first-degree relative with schizophrenia 

or SZA. All participants were Caucasian and had to be aged between 18 and 65 years. 

Exclusion criteria for both groups were: (a) a history of acquired brain injury causing loss of 

consciousness of more than one minute; (b) substance abuse in the preceding six months; 

(c) intellectual disability (i.e. IQ < 70); (d) Magnetic Resonance Imaging (MRI) contra-

indicators (e.g. metal implants, claustrophobia), (e) and a neurological disorder (e.g. 

epilepsy). Demographic and clinical characteristics of patients and healthy participants are 

presented in Table 1.  

 

Procedure 

Following initial screenings conducted to identify eligible individuals to take part, 

participants were administered a comprehensive battery of measures over three study visits.  

The National University of Ireland Galway Research Ethics Committee, the Clinical 

Research Ethics Committee at University Hospital Galway, and the Research Ethics 

Committee at Tallaght Hospital in Dublin reviewed and approved all study procedures. All 

participants provided written informed consent prior to the study visits.  

 

Measures 

Clinical measures 

The severity of symptomatology in patients was measured using the Positive and Negative 

Syndrome Scale (PANSS; (Kay et al., 1987)). This 30-item semi-structured interview consists 
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of three subscales: positive symptoms scale (7 items), negative symptoms scale (7 items) and 

general psychopathology scale (16 items). To reflect the ‘absence’ scores, we used the re-

scaled Likert scale ranging from 0 (absent) to 6 (extreme). Ultimately, the total scores ranged 

from 0 to 42 for the positive and negative scales, 0 to 96 for the general scale and 0 to 138 

for the total score. 

Childhood trauma experiences  

The Childhood Trauma Questionnaire (CTQ; (Bernstein et al., 2003)) was used to assess 

traumatic experiences during childhood up to the age of 16. The CTQ is a 28-item self-

report questionnaire investigating five different types of childhood trauma, including 

emotional abuse, physical abuse, sexual abuse, emotional neglect and physical neglect. Each 

scale consists of five items and a 5-point Likert scale is used for the responses, which range 

from 1 (never true) to 5 (very often true). However, in order to reflect the absence of trauma, 

we used the re-scaled Likert scale ranging from 0 (never true) to 4 (very often true). 

Ultimately, each subscale ranged from 0 to 20 and the total score ranged from 0 to 100, with 

higher scores indicating more traumatic experiences.  

Emotion recognition  

Emotion recognition was assessed with the Emotion Recognition Task (ERT), which is a 

computerised task, implemented in the Cambridge Neuropsychological Test Automated 

Battery (CANTAB (Robbins et al., 1994)) evaluating the ability to recognise six basic facial 

expressions: happiness, sadness, disgust, anger, surprise and fear. Participants are instructed 

to correctly identify emotions presented on the screen by choosing one out of six names of 

emotional expressions. The overall number of correct responses (for all emotions) is the 

main outcome of this task that we assess in the current study. 

 

Neuropsychological assessment 

Three subtests from the Wechsler Adult Intelligence Scale – 3rd Edition  (WAIS-III-R; 

(Wechsler, 1997a)) including Vocabulary, Digit Symbol and Block Design were administered 

to estimate Full Scale Intelligence Quotient (FSIQ). The shortened versions of the WAIS-

III are frequently used to reduce administration time and were previously found to highly 

correlate (r>0.9) with the full version consisting of eleven subtests (Wymer et al., 2003; 

Axelrod, 2002). 
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MRI acquisition  

Imaging for all participants was performed on a 3T Philips Achieva MR scanner (Philips 

Medical Systems, Best, The Netherlands), located in the Centre for Advanced Medical 

Imaging (CAMI) at St. James's Hospital, Dublin, Ireland. Three-dimensional T1-weighted 

structural scans (FFE pulse sequence, TR/TE = 8.5 /3.9 ms, FOV = 256 × 256 × 160 

mm3, a spatial resolution of 1 mm3, TI = 1,060 ms, flip angle = 8°, SENSE factor = 1.5, 

acquisition time = 7 min 30 s) of the whole brain were acquired for each participant. Foam 

padding was used to stabilise the head and headphones were provided to minimise scanner 

noise.  

MRI analysis 

The FreeSurfer image analysis software suite (Version 6.0; 

https://surfer.nmr.mgh.harvard.edu/ (Fischl et al., 2002)) was used for processing of the 

T1-weighted images, including cortical surface reconstruction, cortical volume parcellation, 

and subcortical volume segmentation. The Desikan-Killiany atlas was used to label thirty-

four cortical structures per hemisphere (Desikan et al., 2006). Since the study focuses on 

three a priori defined regions, including the amygdala, hippocampus and ACC, we extracted 

bilateral volumes for these specific regions. Total ACC volume for each hemisphere was 

calculated by adding the volume areas of the caudal and rostral sub-regions. Prior to data 

analysis, all T1 images were visually inspected by two independent researchers and images 

with clear artefacts (e.g. motion artefacts) were not included in the analysis (N=5). Outliers 

were assessed following a standardised protocol provided by the ENIGMA consortium 

(http://enigma.ini.usc.edu/).  

Statistical analysis  

Statistical analyses were conducted with the Statistical Package for Social Sciences (SPSS) 

Version 25 (SPSS IBM Corp., 2017) and the mediation analyses were performed with 

PROCESS macro Version 3.3 (Hayes, 2013). Log transformations were applied to reduce 

skewness of the childhood trauma variables that were not normally distributed. Sexual abuse 

and physical abuse were converted into dichotomous variables (0=absent, 1=present) since 

the majority of the sample (i.e. 86% and 80%, respectively) did not report these experiences.  

Between-group differences on childhood trauma, ROI volumes and emotion recognition 

To compare both groups on childhood trauma and emotion recognition measures, we first 

conducted independent sample t-tests and Chi-square (χ2) tests, where appropriate. 

https://surfer.nmr.mgh.harvard.edu/
http://enigma.ini.usc.edu/
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ANCOVA’s were used to assess between-group differences on the specified brain regions 

with age, years of education and intracranial volumes (ICV) as covariates in these analyses.  

Associations between childhood trauma, ROI volumes and emotion recognition in all participants 

In the next step, partial correlations were conducted between childhood trauma (i.e. physical 

neglect, total childhood trauma), emotion recognition task, and ROI volumes for all 

participants in order to assess the relationships between these measures and select the 

variables for the mediation analyses. Age, years of education and ICV were controlled for.  

Moderated mediation analyses   

To explore whether regional brain volumes in the amygdala, hippocampus and ACC mediate 

the association between childhood trauma and performance on the ERT task, we conducted 

moderated mediation analyses using Model 59 from the PROCESS macro (Hayes, 2013), 

which allowed the inclusion of mediators and a moderator in the same model. We examined 

both direct and indirect (mediating) effects between childhood trauma and the ERT task, 

with the ROI volumes as mediators in these associations and a group type as a moderator, 

controlling for age, years of education and ICV. The reliability of the associated indirect 

effect was estimated using 5,000 bootstrapping iterations to obtain bias-corrected and 

accelerated bootstrap 95% confidence intervals.  

 

Results 

Demographic and clinical data 

Sociodemographic and clinical characteristics of the study participants are presented in 

Table 1. Patients did not significantly differ from healthy participants on age (p=.063) and 

gender (p=.838). As expected, both groups showed significant differences on years of 

education (p<.001) and estimated IQ (p<.001).  

Between-group differences on childhood trauma, emotion recognition and ROI 

volumes  

Patients with schizophrenia had significantly higher scores on physical neglect (p=.018), but 

not on emotional abuse (p=.187), physical abuse (p=.463), sexual abuse (p=.069) or 

emotional neglect (p=.560) compared to healthy participants (see Table 1). Both groups 

also significantly differed on the total childhood trauma score (p=.049). As expected, 
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patients showed significantly poorer performance than healthy participants on the ERT task 

(p<.001; see Table 1).  

When comparing patients and healthy participants on ROI volumes, we found that only the 

hippocampal volumes were significantly smaller in patients compared to healthy 

participants, including the total (p=.001) as well as the left and right hippocampal (p=.003; 

p=.001, respectively; see Table 2) volumes. Although the amygdala and ACC volumes were 

smaller in patients than healthy participants, these differences did not reach statistical 

significance. 

 

Associations between childhood trauma, emotion recognition, and ROI volumes in 

all participants 

To assess the relationship between childhood trauma, emotion recognition and ROI 

volumes and to select the variables for the mediation analyses – partial correlations of these 

variables are reported for all participants (see Table 3).   

Regarding the associations between childhood trauma and ROI volumes, physical neglect and 

CTQ total score were significantly negatively correlated with both left ACC (r=-.161, 

p=.046; see Figure 1) and right ACC (r=-.158, p=.048; see Figure 2), respectively. Total 

CTQ scores were also negatively correlated with hippocampal and amygdala volumes, but 

these correlations were non-significant.  

In terms of the associations between performance on the ERT task and the ROI volumes, the ERT 

score was significantly positively associated with the total (r=.255, p=.001) and left (r=.201, 

p=.012) ACC volumes as well as the total (r=.172, p=.032), left (r=.168, p=.037), right 

(r=.162, p=.044) hippocampal volumes. No significant correlations were reported between 

the amygdala and the ERT task. The ERT score was also significantly negatively associated 

with physical neglect (r=-.321, p<.001), but not total childhood trauma score (r=-.134, 

p=.098).  

 

Moderated mediation analyses 

In order to test our main hypothesis regarding the direct and indirect effects of physical 

neglect and the CTQ total score on emotion recognition as mediated by volumetric changes, 

we tested two moderated mediation models in which group (healthy participants and 



95 
 

patients separately) represented a moderator variable, and age, years of education and ICV 

were included as covariates. Based on the correlational analyses, only the hippocampus and 

the ACC regions were entered as mediators in both models as the amygdala was not 

associated with any of the childhood trauma or emotion recognition measures. Physical 

neglect and the CTQ total score served as independent predictor variables and total ERT 

score was selected as the outcome variable (see Table 4).  

Healthy participants 

In healthy participants, significant indirect effects were observed (indicating full mediation) 

with the total and left ACC volumes as mediators in the association between physical neglect 

and the ERT total score (β= -.176, SE=.738, 95% CI [-2.872 : -.016]; β= -1.183, SE=.697, 

95%CI [-2.706 : -.079], respectively). We also found evidence of full mediation of the total 

and left ACC volumes in the association between the CTQ total score and the ERT task 

(β= -1.786, SE=.894, 95% CI [-3.823 : -.317]; β= -1.323, SE=.763, 95%CI [-2.993 : -.066], 

respectively). No direct effects of childhood trauma on emotion recognition were observed 

in this group (see Table 4). 

Patients with schizophrenia 

In patients, a significant direct association was found between physical neglect and the ERT 

task (β= -11.657, SE= 3.843, p=.003, 95% CI [-19.251 : -4.064]), but not between the CTQ 

and ERT total scores (β =-4.262, SE=.240, p=.072,  95% CI [-7.398 : 9.445]). No indirect 

(mediating) effects were observed in this group (see Table 4).  

 

Discussion 

In this study, we tested the hypothesis that the association between higher levels of 

childhood trauma and poorer emotion recognition would be mediated via reduced volumes 

in one or more of three stress-sensitive brain regions – the hippocampus, the amygdala, 

and/or the ACC. We observed that the association between increased childhood trauma 

exposure (measured in terms of both physical neglect and total childhood trauma scores) 

and lower emotion recognition scores is mediated, at least partly, via reduced total and left 

ACC volumes in healthy participants. This was observed in the absence of similar 

associations with either the hippocampus or the amygdala. To the best of our knowledge, 

this is the first study to evaluate a specific link between childhood trauma, brain structure 

and emotion recognition.   
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The role of the ACC in the association between childhood trauma and emotion 

recognition 

When examining the association between childhood trauma and the ROI volumes in the 

whole sample, we observed a significant negative association between physical neglect and 

the overall CTQ score, with the left and right ACC volumes, respectively. These results are 

consistent with previous studies reporting smaller ACC volumes in clinical and non-clinical 

populations following early life trauma (Dannlowski et al., 2012; Meng et al., 2014; Cancel et 

al., 2019). We also observed a significant positive association between emotion recognition 

and both the left and total volumes of the ACC. Consistent with these findings, several 

studies have suggested that better ability to recognise emotions is associated with larger ACC 

volumes in both clinical and non-clinical populations (Fujiwara et al., 2007; Szymkowicz et 

al., 2016).  

In terms of our main hypothesis that childhood trauma related effects on emotion 

recognition would be mediated by volumetric changes, reduced ACC volumes were 

observed to fully mediate the association between childhood trauma and emotion 

recognition in healthy participants. The role of the ACC region as a potential mediator in 

the relationship between childhood trauma and emotion recognition is novel and highlights 

the importance of this particular brain area in emotion processing.  

There are a range of possible explanations for why variation of volume in the ACC may 

mediate the effects of childhood trauma on emotion recognition, including (a) the idea of a 

trauma sensitive critical period for brain development, (b) the role of the ACC in emotional 

awareness, and (c) the role of the ACC in detecting social exclusion. In terms of the notion 

that the ACC region may be more sensitive to adversity during development, some 

researchers (Do et al., 2009; Teicher et al., 2016; Pizzagalli, 2011) argue that there may be a 

‘critical period’ for the normal development of anterior cortical areas, during which the 

impact of various stressors could be particularly detrimental. The PFC is a region with 

delayed ontogeny (Weinberger et al., 1986), and consequently may be affected more by 

environmental stressors than other brain areas, as shown in studies of animal models (Radley 

et al., 2006; Pascual and Zamora-Leon, 2007). Another possible explanation for a potential 

mediating role of the ACC is that this region is involved in emotional awareness and self-

referential thinking essential for conscious self-monitoring, which in turn is important for 

adapting cognitively and socially to various experiences and being aware of the environment 

(Lou et al., 2017). Trauma-related alterations to ACC may impair these processes, affecting 

the ability to accurately identify emotional expressions. Further, ACC has also been shown 
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to be a key region involved in the detection of social exclusion. Since humans are sensitive 

about being included by others, negative experiences associated with rejection (e.g. physical 

neglect), may affect the ability to effectively adapt to social environments by hindering 

monitoring or detection systems that are highly sensitive to social exclusion (Gauthier et al., 

1996; Kawamoto et al., 2012; Garcia et al., 2016). The ACC region is in fact often implicated 

in physical and social pain research as disruption in ACC activity has been consistently 

demonstrated while experiencing physical as well as ‘social pain’, such as rejection, exclusion, 

humiliation or grief, based on previous studies and meta-analyses (Rotge et al., 2015; 

Eisenberger, 2015; Lieberman and Eisenberger, 2015; Eisenberger et al., 2003).  

In regards to our clinical sample, we did not find the same mediating role of the ACC in 

patients. This was despite the fact that our patient sample showed higher rates of childhood 

trauma experiences (specifically physical neglect and total CTQ scores). Given the 

previously observed association between childhood trauma and poor social cognitive 

function in patients with schizophrenia (Trémeau, 2006; Popovic et al., 2019; Rokita et al., 

2018; Rokita et al., submitted), the lack of significant mediating effects in the patient group 

is surprising. One potential explanation for this difference between healthy participants and 

patients relates to the difference in sample size between these groups. While the patient 

group was relatively large for a sample of this size, it is difficult to calculate exactly what the 

power of a given sample is in mediation analysis. This, together with the known 

heterogeneity of clinical samples, both in terms of brain structure and social cognitive 

performance, may have prevented us from being able to detect associations, despite the high 

levels of childhood adversity reported. 

 

The role of the amygdala and hippocampus in the association between childhood 

trauma and emotion recognition 

In terms of an association between childhood trauma and the other two ROIs in the whole 

sample, we did not observe significant associations between childhood trauma and amygdala 

volumes, contrary to findings from Aas et al. (2012) and Hoy et al. (2012). However, several 

meta-analyses showed inconsistent findings for the amygdala (McCrory et al., 2011; 

O'Doherty et al., 2015). In fact, volumetric changes of the amygdala are complex and likely 

to be moderated by the type and exposure timing of childhood trauma (Berens et al., 2017). 

We also did not observe significant associations between amygdala volume and the ability 

to recognise emotions. The importance of this brain region in emotion processing has been 
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demonstrated primarily in functional MRI studies rather than structural imaging studies 

(Spohrs et al., 2018; Taylor et al., 2012; Zinchenko et al., 2018). Where changes in amygdala 

volume have been correlated with emotion recognition, these associations have been specific 

to negative facial expressions (e.g. fearful) (Zhao et al., 2013; Warnell et al., 2018), whereas 

our study examined the ability to recognise emotions more generally.  

Similar to Aas et al. (2012), we did not find a significant association between childhood 

trauma and hippocampal volumes. However, we did observe a significant positive 

association between the ERT total score and the total, left and right volumes of the 

hippocampus, which is consistent with previous studies (Fujiwara et al., 2007; Szymkowicz 

et al., 2016). In terms of our mediation hypothesis, the hippocampus was not observed to 

mediate the effects of childhood trauma on emotion recognition in either group. The lack 

of mediating effects of the hippocampus may reflect the influence of other factors on 

hippocampal volume that were not the focus of this study and that have been previously 

found to affect it. For instance, school/workplace bullying and other stressful events in 

adulthood have also been associated with variations in hippocampal volume (Nolfe et al., 

2018; Zannas et al., 2013).  

 

Between group differences on ROI volumes 

When examining between-group differences on ROI volumes, we observed significant 

reductions of the total, left and right hippocampal volumes in patients compared to healthy 

participants. This is one of the most consistently reported findings in schizophrenia. 

Numerous neuroimaging studies and meta-analyses have reported reduced hippocampal 

volumes in chronic patients as well as those with first-episode psychosis and ultra-high risk 

(UHR) individuals (Wright et al., 2000; Lieberman et al., 2018; Sumich et al., 2002; Arnold 

et al., 2015; Dean et al., 2015; Ho et al., 2017). Amygdala and ACC volumes also appeared 

on average smaller in patients than healthy participants, but these differences were non-

significant.  Considering the effect sizes reported for these differences by the ENIGMA 

Schizophrenia Working Group (van Erp et al., 2016), the non-significance of these 

differences is likely to reflect limited power in the current sample.  

Limitations 

Although the findings of our study provide novel evidence for the detrimental effects of 

childhood trauma on emotion processing and structural brain measures of volume 

associated with emotion recognition deficits, some limitations should be mentioned. Firstly, 
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the assessment of childhood trauma experiences was based on retrospective self-report.  

Although the CTQ questionnaire is reported to provide reliable and valid screening of 

childhood maltreatment experiences (Bernstein et al., 1997), such measures are generally 

criticised for liability to recall bias. Based on our observations during testing, it appears that 

a number of participants, specifically patients, may have under-reported their early life 

traumatic experiences as feedback from some individuals seems to suggest that they felt 

uncomfortable disclosing childhood experiences. Such under-reporting of traumatic 

experiences may have impacted our ability to accurately measure the mediating effects of 

brain structure in relation to childhood trauma and emotion recognition. Several studies 

have suggested that patients with schizophrenia are more likely to under-report instances of 

childhood maltreatment than healthy individuals for a variety of reasons, such as distrust 

towards researchers or other professionals, not feeling comfortable disclosing information 

on this sensitive topic, or to avoid pain and embarrassment when verbalising and thinking 

about these experiences – the former is likely to be related to schizophrenia symptoms (e.g. 

paranoia) (McKinney et al., 2009; Fisher et al., 2009).  In future studies, the accuracy of 

childhood maltreatment measures might be aided by the use of additional sources, such as 

clinical documentation or family interviews, where possible. Secondly, because of a multiple 

testing burden, we did not include other brain regions involved in emotion recognition 

impairments in our analysis, for instance the insula or the fusiform face area, which are also 

relevant to understanding the relationship between childhood trauma and emotion 

recognition studied here. Thirdly, we did not assess other stressful life events, including 

traumatic experiences after the age of 18 that may also contribute to structural changes in 

several brain regions, including the hippocampus, amygdala and ACC (Papagni et al., 2011). 

Lastly, we were unable to investigate the possible impact of childhood trauma duration and 

onset, which could contribute to the results as there may be sensitive periods when specific 

brain areas are most sensitive to stressful events (Dannlowski et al., 2012; Gee and Casey, 

2015).   

 

Conclusion 

In conclusion, our findings provide further evidence for the detrimental impact of childhood 

trauma, specifically physical neglect and total childhood trauma, on volumetric changes in 

stress and emotion associated brain regions in both healthy participants and patients with 

schizophrenia. We also provide novel evidence for the mediating effects of altered ACC 

volumes in the association between childhood trauma and the ability to recognise emotions, 
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suggesting that one way in which childhood trauma may affect social cognitive function is 

via a deleterious impact on specific brain areas. If true, then these findings have important 

implications for clinical and translational research as they underline the importance of early 

interventions (e.g. parenting programs) aimed at preventing or reducing childhood 

maltreatment. Future studies should investigate the possible role of genetic variation 

combined with childhood trauma in contributing to both changes in brain structure and 

neurocognitive function in both clinical and non-clinical populations. So doing is likely to 

be highly informative in the further development of early intervention strategies aiming to 

mitigate the detrimental effects of trauma.  
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Tables and figures 

 

Table 1. Sociodemographic and clinical characteristics of patients with schizophrenia and 

healthy participants. 

 aA Chi square test was conducted; bChlorpromazine equivalent 

N/A: not applicable; S.D.: standard deviation; *p<.05**p<.01; ***p<.001; PANSS, Positive and Negative 
Syndrome Scale; IQ, Wechsler Adult Intelligence Scale estimated Intelligence Quotient; ERT, Emotion 
Recognition Task 
thy participants. 

Variable 
Patients (N=46) 

Healthy participants 

(N=112) 
Difference 

Mean (S.D.) Mean (S.D.) T / χ2 

Age 

Gender (male: female)a 

Years of education 

IQ estimate 

Duration of illness (in years) 

Diagnosis (SZ: SZA) 

Positive symptoms (PANSS) 

Negative symptoms (PANSS) 

General symptoms (PANSS) 

Total score (PANSS) 

Antipsychotic medicationb (mg) 

Childhood Trauma Questionnaire 

Emotional abuse 

Physical abusea 

Sexual abusea 

Emotional neglect 

Physical neglect 

CTQ total score 

Emotion Recognition Task 

ERT total score 

43.74 (10.94) 

34:12 

15.04 (2.37) 

95.30 (15.96) 

17.86 (12.24) 

35:11 

1.61 (2.26) 

2.64 (3.66) 

4.43 (4.17) 

8.45 (8.33) 

369.52 (309.07) 

 

4.35 (5.00) 

1.85 (3.76) 

2.04 (4.85) 

4.83 (4.77) 

2.52 (3.16) 

15.59 (15.61) 

 

25.52 (5.82) 

40.13 (10.81) 

81:31 

17.28 (3.30) 

111.40 (16.16) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

 

3.33 (4.10) 

1.54 (2.78) 

.42 (1.45) 

4.26 (4.11) 

1.48 (2.37) 

11.04 (10.52) 

 

30.36 (3.94) 

-1.898 

.042 

4.157*** 

5.709*** 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

 

-1.327 

.538 

3.307 

-.584 

-2.231* 

-1.985* 

 

6.056*** 
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Table 2. Comparisons on ROI volumes between patients with schizophrenia and healthy 

participants. 

aGroup differences on ROI volumes were controlled for age, years of education and intracranial volume. 

**p<.01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable 

          Patients (N=46) 

Healthy 

participants 

(N=112) 

Differencea 

           Mean (S.D.)  Mean (S.D.) F 

 

Amygdala (mm3) 

Left amygdala 

Right amygdala 

Total amygdala 

Hippocampus (mm3) 

Left hippocampus 

Right hippocampus 

Total hippocampus 

Anterior cingulate cortex (mm3) 

Left anterior cingulate cortex (total) 

Right anterior cingulate cortex (total) 

Total anterior cingulate cortex 

 

 

1692.79 (226.04) 

1833.77 (298.52) 

3526.57 (488.48) 

 

3978.57 (411.44) 

3993.69 (420.39) 

7972.29 (805.86) 

 

1653.76 (306.22) 

1441.02 (257.36) 

3092.84 (493.49) 

 

 

1736.84 (233.96) 

1882.06 (251.54) 

3618.89 (456.88) 

 

4246.29 (394.74) 

4284.17 (412.89) 

8530.46 (780.42) 

 

1660.38 (279.07) 

1483.52 (259.08) 

3154.16 (476.44) 

 

 

 

.454 

.488 

.567 

 

9.212** 

11.683** 

11.474** 

 

.794 

.123 

.018 

 

 



104 
 

Table 3. Correlational analyses in all participants.   

 

Note: ERT, Emotion Recognition Task; PN, physical neglect; CTQ, Childhood Trauma Questionnaire; 
ACC, anterior cingulate cortex;*p<.05; **p<.01 ; *** p<.001 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Variable ERT PN 
Total 
CTQ 

Left 
amygdala 

Right 
amygdala 

Total 
amygdala 

Left 
hippocampus 

Right 
hippocampu

s 

Total 
hippocampu

s 

Left 
ACC 

Right 
ACC 

Total 
ACC 

ERT 1.000 -.321*** -.134 .046 .084 .073 .168* .162* .172* .201* .053 .255** 

PN -.321*** 1.000 .766*** -.036 -.084 -.068 -.074 -.001 -.037 -.161* -.074 -.116 

Total CTQ -.134 .766*** 1.000 -.066 -.047 -.061 -.033 -.005 -.02 -.078 -.158* -.082 

Left amygdala .046 -.055 -.036 1.000 .664*** .893*** .574*** .560*** .592*** .209** -.079 .195* 

Right 
amygdala 

.084 -.141 -.084 .664*** 1.000 .929*** .510*** .444*** .497*** .222** .006 .150 

Total 
amygdala 

.073 -.110 -.068 .893*** .929*** 1.000 .590*** .543*** .592*** .237** -.036 .186 

Left 
hippocampus 

.168* -.074 -.033 .574*** .510*** .590*** 1.000 .831*** .954*** .111 .027 .129 

Right 

hippocampus 
.162* -.001 -.005 .560*** .444*** .543*** .831*** 1.000 .959*** .122 .005 .123 

Total 
hippocampus 

.172* -.037 -.021 .592*** .497*** .592*** .954*** .959*** 1.000 .122 .016 .131 

Left ACC .201* -.161* -.078 .209** .222** .237** .111 .027 .129 1.000 -.010 .831*** 

Right ACC .053 -.074 -.158* -.079 .006 -.036 .027 .005 .016 -.010 1.000 -.077 

Total ACC .255** -.116 -.082 .195* .150 .186* .129 .123 .131 
.831**

* 
-.077 1.000 
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Table 4. Moderated mediation analyses. 

Note: SE =standard error; β=standardized coefficient; LLCI = lower level confidence interval; ULCI=upper 

level confidence interval; *p<.05, **p<.01 

 

 

 

 
 

 

Independent Variable (IV) x 

Dependent Variable (DV) 

Direct Effect Mediating Variable 

(moderated by the 

group type) 

Indirect Effect 

Group type β (SE) 
95% CI [LLCI : 

ULCI ] 
β (SE) 

95% CI [LLCI : 

ULCI ] 

Model 1 

Physical neglect x ERT overall 

score 

 

Healthy group 

Patients 

 

-5.595 (2.981) 

-11.657 (3.843)** 

 

[-11.485 : .295] 

[-19.251 : -4.064] 

Left hippocampus 

Healthy controls 

Patients 

 

.340 (.489) 

1.695 (2.232) 

 

[-.246 : 1.682] 

[-2.207 : 6.855]  

Right hippocampus 

Healthy controls 

Patients 

 

.069 (.289) 

2.129 (2.311) 

 

[-.378 : .831] 

[-1.486 : 7.760] 

Total hippocampus 

Healthy controls 

Patients 

 

.188 (380) 

2.088 (2.331) 

 

[-.289 : 1.217] 

[-1.819 : 7.357] 

Left ACC 

Healthy controls 

Patients 

 

-1.183 (.697) 

-.563 (1.347) 

 

[-2.706 : -.079] 

[-3.263 : 2.493] 

Right ACC 

Healthy controls 

Patients 

 

-.079 (.311) 

.002 (.932) 

 

[-.849 : .478] 

[-2.110 : 1.906] 

Total ACC 

Healthy controls 

Patients 

 

-.176 (.738) 

-.507 (1.101) 

 

[-2.872 : -.016] 

[-2.493 : 2.154] 

Model 2 

CTQ total score x ERT overall 

score 

 

 

 

 

 

 

 

 

 

 

Healthy group 

Patients 

 

-3.972 (3.275) 

-4.262 (.240) 

 

 

[-10.444 : 2.499] 

[-7.398 : 9.445] 

Left hippocampus 

Healthy controls 

Patients 

 

.310 (.559) 

2.603 (2.398) 

 

[-.388 : 1.791] 

[-.800 : 8.248] 

Right hippocampus 

Healthy controls 

Patients 

 

.201 (.411) 

2.496 (2.416) 

 

[-.467 : 1.224] 

[-.824 : 8.449] 

Total hippocampus 

Healthy controls 

Patients 

 

.268 (.468) 

2.778 (2.439) 

 

[-.396 : 1.487] 

[- .563 : 8.696] 

Left ACC 

Healthy controls 

Patients 

 

-1.323 (.763) 

-1.579 (1.838) 

 

[-2.993 : -.066] 

[ -1.124 : 5.867] 

Right ACC 

Healthy controls 

Patients 

 

-.119 (.442) 

-.283 (1.627) 

 

[-1.161 : .673] 

[-4.634 : 2.321] 

Total ACC 

Healthy controls 

Patients 

 

-1.786 (.894) 

-1.176(1.575) 

 

[-3.823 : -.317] 

[ -.883 : 5.213] 
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Figure 1. Association between the volume of the left ACC and physical neglect score (log 

transformed) in all participants. The scatter plot is unadjusted for covariates for illustration 

purposes.  
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Figure 2. Association between the volume of the right ACC and the CTQ total score (log 

transformed) in all participants. The scatter plot is unadjusted for covariates for illustration 

purposes.  
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Abstract 

Background: Cognitive difficulties are experienced frequently in schizophrenia (SZ) and 

are strongly predictive of functional outcome. Although severity of cognitive difficulties has 

been robustly associated with early life adversity, whether and how they are affected by 

current stress is unknown. The present study investigated whether acute stress reactivity as 

measured by heart rate and mood changes predicts variation in cognitive performance in 

patients with schizophrenia and healthy individuals, and whether this differs when 

conditioned on previous childhood trauma exposure. 

Methods: One hundred and four patients with schizophrenia and 207 healthy participants 

were administered a battery of tasks assessing cognitive performance after psychosocial 

stress induction (Trier Social Stress Test; TSST). Mood states and heart rate were assessed 

before and after the TSST.  

Results: Healthy participants and patients both showed significant changes in mood scores 

and heart rate post-TSST. Specifically, healthy participants showed increased scores in 

Tension and decreases in Depression, Vigour and heart rate post-TSST. Patients showed 

significant decreases in both Anger and heart rate measures following stress induction. Stress 

reactivity as measured by pre to post changes in Tension and heart rate did not significantly 

predict cognitive performance in either group. When stress reactivity was conditioned on 

exposure to childhood trauma, although childhood trauma exposure was associated with 

poorer cognitive function, no interaction with stress reactivity was observed. 

Discussion: These findings suggest that while chronic stress exposure (i.e. childhood 

trauma) explains significant variation in cognition, acute stress reactivity (measured by 

changes in mood and heart rate) did not. In the context of broader developmental processes, 

we conclude that stressful events that occur earlier in development, and with greater 

chronicity, are likely to be more strongly associated with cognitive variation than acute 

transient stressors experienced in adulthood.   

 

 

 

 

 



111 
 

Introduction 

Psychological stress has been defined as an individual’s appraisal of their environment as 

taxing their resources and endangering their well-being (Lazarus and Folkman, 1984). It is 

associated with various psychological and physical outcomes in both healthy and psychiatric 

populations, including schizophrenia (Giles et al., 2014). In terms of psychological 

processes, stress is thought to impact both mood and cognitive processes (Lieberman et al., 

2002; Roozendaal et al., 2009; van Eck et al., 1996), while the physical effects include 

increased cortisol, alpha-amylase (AA) and cardio-vascular changes resulting from activation 

of the hypothalamic-pituitary-adrenal (HPA) axis and sympathetic nervous system (SNS) 

(Kudielka et al., 2004a; Gerra et al., 2001). In schizophrenia in particular, where experience 

of disability is strongly predicted by cognitive and social cognitive task performance, the 

impact of current psychological stress is relatively underexplored. 

Perception of psychological stress involves a complex interplay of factors including 

neurophysiological, psychological, behavioural and social variables in the face of threats to 

the goal of maintaining the ‘social self’ (Frisch et al., 2015; Dickerson and Kemeny, 2004). 

Prototypical situations in which we experience this ‘social threat’ include those that are 

related to the danger of a negative evaluation of important and valued aspects of oneself by 

others, such as a job interview or an oral examination (Frisch et al., 2015). These social-

evaluative threats may trigger strong neurophysiological responses (e.g. elevated cortisol 

levels and heart rate), as well as changes in mood, self-appraisal, and cognition  (Dickerson 

and Kemeny, 2004; Dickerson et al., 2004; Dickerson et al., 2009; Merz et al., 2010). These 

changes are moderated by multiple factors, including social factors (e.g. social support; 

belonging to a social group), age, gender and personality (Bauer, 2005).  

Several experimental methods have been developed to induce social-evaluative threat to 

reliably and effectively produce changes in stress-related subjective and physiological 

parameters (Angelidis et al., 2019). One of the paradigms most widely used in 

biopsychological stress research is the Trier Social Stress Task (TSST; (Kirschbaum et al., 

1993)). This involves preparation for, and participation in, a 5-minute mock job interview 

followed by a 5-minute mental arithmetic task performed before two judges. In healthy 

individuals, this task has typically been found to produce moderate increases in cortisol and 

blood pressure as well as changes in mood states and performance on cognitive tasks 

(Kudielka et al., 2004b; Hellhammer and Schubert, 2012; Giles et al., 2014; Guez et al., 2016; 

Kuhlmann et al., 2005). Heart rate has been reported to increase during TSST completion, 

and then to decline (versus baseline) at all post-TSST time points (Giles et al., 2014; 
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Hellhammer and Schubert, 2012). In terms of the effects of the TSST task on mood states 

and cognition, the TSST was found to be associated with increased feelings of tension, 

confusion, total mood disturbance and reduced feelings of vigour (Giles et al., 2014; Kelly 

et al., 2008) as well as impaired memory retrieval and working memory performance (Guez 

et al., 2016; Kuhlmann et al., 2005). However, given that several studies have reported no 

effects of the TSST on memory (Espin et al., 2013; Hidalgo et al., 2014; Luettgau et al., 

2018), this association is unclear. As regards the impact of acute stress on social cognition, 

there is very limited evidence, with one study (Smeets et al., 2009) linking worse performance 

on social cognitive tasks (i.e. Eyes Task and Movie for the Assessment of Social Cognition) 

with higher cortisol levels and improved performance with moderate cortisol responses 

following stress induction.  

In schizophrenia,  patients also tend to show changes on cardiac measures (i.e. heart rate, 

blood pressure) following the TSST task, even though they typically show a blunted cortisol 

response to psychosocial stressor (Brenner et al., 2009; Rubio et al., 2015). In a recent study 

by Andersen et al. (2018), patients with schizophrenia and controls demonstrated lower 

heart rate after the TSST, but greater heart rate reactivity during the stress task. The authors 

also reported increases in subjective ratings of feeling ‘stressed’ and ‘irritated’, and decreases 

in ‘happiness’ between baseline and post-TSST time points in both groups. In terms of the 

impact of the TSST on cognition in patients with schizophrenia, a negative impact of this 

acute stressor on working memory task performance was observed in one study (Reed et al., 

2017). No other studies on the impact of psychosocial stress on cognition and/or social 

cognition in individuals with schizophrenia have been reported to our knowledge.  

In examining differences in how acute stress response affects cognitive performance in 

patients versus controls, one potential moderating factor is previous exposure to childhood 

trauma, which has been suggested to enhance susceptibility to stress-related cognitive 

impairments (Kuehl et al., 2019). Recent literature reviews from our group have found 

robust evidence of poorer performance on cognitive and social cognitive tasks following 

childhood trauma exposure in both patients with schizophrenia and healthy individuals 

(Dauvermann and Donohoe, 2019; Rokita et al., 2018). Given the exceptionally high rates 

of childhood trauma observed in schizophrenia (~85%; (Larsson et al., 2013)) and evidence 

that their effects endure into adulthood (Lange et al., 2017; De Bellis and Zisk, 2014), it is 

important to understand whether the effects of acute stress on cognition are comparable to 

those of chronic stress (i.e. childhood trauma) and to what extent they interact. 
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The purpose of the present study was to examine whether reactivity to psychosocial stress 

(i.e. TSST) as measured by heart rate and mood change predicts cognitive performance in 

patients with schizophrenia and healthy participants and whether these effects vary 

according to early childhood trauma exposure. We hypothesised that changes in heart rate 

and mood states between the pre- and post-TSST conditions would affect cognitive 

performance in both groups. We also expected that exposure to early life trauma would lead 

to higher stress reactivity and a greater impact on cognition across all participants.  

 

Methods 

Participants  

One hundred and four patients diagnosed with either schizophrenia or schizoaffective 

disorder (SZA) and 207 healthy participants were studied. Patients were recruited from 

outpatient clinics and mental health services (e.g. day hospitals) located in the Galway and 

Dublin areas, whereas healthy participants were recruited from the community via flyers and 

online advertisements. All patients met the diagnostic criteria for schizophrenia or SZA 

according to DSM-IV, assessed by the Structured Clinical Interview for DSM-IV (SCID) 

(American Psychiatric Association, , 2000). They were clinically stable according to their 

treatment team and had no co-morbid psychiatric disorders. Healthy controls reported no 

history of psychiatric or general health problems as assessed by online and telephone 

screening questionnaires, were not taking antipsychotic medication, and did not have first-

degree relatives with schizophrenia spectrum disorders. All but three participants were 

Caucasian, and all were between the ages of 18 and 65 years. Exclusion criteria for both 

groups included: (a) a history of acquired brain injury causing loss of consciousness of more 

than one minute; (b) substance abuse in the preceding six months; (c) intellectual disability 

(i.e. IQ < 70); (d) and a diagnosis of a neurological disorder (e.g. epilepsy). Clinical and 

demographic comparison of patients and healthy participants are presented in Table 1. 

 

Procedure 

Data was collected as part of the ‘Immune Response & Social Cognition in Schizophrenia’ 

(‘iRELATE’) research project funded by the European Research Council to examine the 

impact of environmental, genetic and immune system on brain structure and function in 

individuals with schizophrenia. All participants provided written informed consent as 

approved by the Galway University Hospital Research Ethics Committee, and the Research 
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Ethics Committee of St James’s Hospital and AMNCH Tallaght Hospital, Dublin. 

Participants were evaluated on two separate days following initial phone or one-to-one 

screenings conducted to identify their eligibility to participate in the study. The first study 

visit involved demographic and clinical interviews and questionnaires, whereas during the 

second visit, TSST testing, neuropsychological testing and mood assessment took place and 

heart rate was measured. Heart rate and mood states were assessed 30 minutes prior to the 

TSST (baseline) and immediately after stress induction, and all cognitive tasks were 

completed post-TSST.  

 

Measures 

Clinical measures 

The Positive and Negative Syndrome Scale (PANSS; (Kay et al., 1987)) was used to assess 

the symptoms and severity of schizophrenia. The PANSS is a 30-item rating scale consisting 

of three scales: positive (7 items), negative (7 items) and general psychopathology (16 items).  

To reflect the ‘absence’ scores, we re-scaled Likert scale from 0-6 so that 0 represented 

‘absent ‘and 6 ‘high’. The total scores ranged from 0 to 42 for the positive and negative 

scales, 0 to 96 for the general scale and 0 to 138 for the total score. 

Cognitive assessment 

Full Scale Intelligence Quotient (FSIQ) was assessed using the Wechsler Abbreviated 

Intelligence Scale – 3rd Edition (WAIS-III-R; (Wechsler, 1997a)) comprised of Vocabulary, 

Digit Symbol and Block Design subscales.  

Memory function was assessed using the Logical Memory and Letter Number Sequencing 

tasks from the Wechsler Memory Scale – 3rd Edition (WMS; (Wechsler, 1997b)) in order to 

measure episodic and working memory, respectively. This involves oral presentation of a 

short story after which participants are asked to recall the story verbatim either immediately 

(immediate recall) or after 30 minutes (delayed recall). In the Letter Number Sequencing 

task, participants are presented with clusters of numbers and letters of increasing length and 

are asked to recall the numbers in ascending order, followed by the letters in alphabetical 

order.  

The emotion recognition domain of social cognition was assessed with the Reading the Mind 

in the Eyes Task (‘Eyes Task’(Baron-Cohen et al., 2001)) that measures the ability to infer 

emotional states of others from their eyes. Participants are shown 36 black and white static 
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photos and are asked to choose one of four adjectives that best describes the mental state 

expressed in the picture.  

Childhood trauma 

Childhood trauma experiences were measured using the 28-item Childhood Trauma 

Questionnaire (CTQ; (Bernstein et al., 2003) that assesses five types of trauma, including 

emotional, sexual and physical abuse and emotional and physical neglect. A 5-point Likert 

scale is used for the responses ranging from 1 (never true) to 5 (very often true). As with the 

PANSS, we re-scaled the CTQ to 0 (never true) to 4 (very often true). The total score ranged 

from 0 to 100.  

Stress induction 

The Trier Social Stress Task was used to induce a stress response. The procedure for this 

acute psychosocial stressor has been described by Kirschbaum et al. (1993) and Allen et al. 

(2017) in more detail. Briefly, the TSST consists of 3 phases: preparation (10 minutes), a 

speech in front of a panel of judges describing participants’ ideal job and why they should 

be hired for it (5 minutes), and an arithmetic task (5 minutes) involving serial subtraction 

(i.e. subtract 13 from 1022). The judges consisted of two individuals in white lab coats that 

refrained from providing any facial and verbal feedback. Participants were informed that 

they would be video-recorded throughout the task in order to evaluate their non-verbal 

behaviour and perform a voice analysis. At the end of the test, participants were debriefed 

as to the true nature of the experiment.  

Mood assessment 

The Profile of Mood States (POMS; (McNair et al., 1992)) is a 65-item self-report assessing 

short-term mood states. Participants are instructed to rate their current mood using multiple 

adjectives and a five-point Likert scale ranging from 0 (not at all) to 4 (extremely).  Fifty-

eight items yield scores on the following factors: Tension, Depression (i.e. depressed mood), 

Anger, Fatigue, Confusion and Vigour. Another item represents Friendliness, which is 

currently not considered as one of the mood indicators. Of the six dimensions, only one – 

Vigour – represents a positive mood state, while the other five represent negative mood 

states. The Total Mood Disturbance (TMD) score is calculated by adding the five negative 

subscale scores and subtracting the Vigour score. Higher TMD scores indicate a greater 

degree of mood disturbance. The POMS is a well-established measure in both clinical and 

non-clinical populations (Searight and Montone, 2017).  
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Data analysis  

Demographic and clinical characteristics of study participants was conducted with 

independent sample t-tests for continuous variables and Chi-squared tests for dichotomous 

variables. Between-group differences (patients vs. healthy participants) on cognitive 

measures were analysed using analyses of covariance (ANCOVA), covarying for age, gender 

and years of education. We used ANCOVA  to assess between-group differences in heart 

rate and mood changes following TSST (covarying for age and gender), and regression 

analyses to determine whether changes in selected stress reactivity measures (i.e. heart rate 

and Tension change between the pre- and post-TSST condition) predicted variation in 

cognitive performance in patients and controls separately. Results of regression analyses 

were corrected for multiple comparisons using a Bonferroni correction based upon the 

number of analyses performed. Finally, ANCOVA was conducted to test for interaction 

between selected stress reactivity measure (i.e. Tension) and childhood trauma on cognitive 

outcomes in the whole sample. Stress reactivity was dichotomised into ‘low reactivity’ versus 

‘high reactivity’ and childhood trauma was dichotomised (based on a median split) into ‘low 

CT’ versus ‘high CT’ based on the total childhood trauma score. All statistical analyses were 

conducted with the Statistical Package for Social Sciences (SPSS) Version 25 (SPSS IBM 

Corp., 2017) 

 

Results 

Sample characteristics 

Gender distribution was comparable in patients versus healthy participants (p=0.94) 

whereas for age, patients were on average seven years older than healthy participants 

(p<.001) (see Table 1). As expected, significant differences were observed in IQ (p<.001), 

years of education (p<.001) and childhood trauma total scores (p=.010) between the two 

groups. Patients also had significantly lower scores on all cognitive measures, after 

controlling for the effects of age, gender and years of education (all p<.001).  

Within- and between-group differences on stress reactivity as measured by heart rate 

and mood change and their impact on cognitive performance in patients with 

schizophrenia and healthy participants  

 

Healthy participants showed significantly higher POMS (mood) scores on post-TSST 

Tension (p<.001) and lower scores on post-TSST measures of Depression (p=.008), Vigour 
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(p<.001) and heart rate (p<.001) (see Table 2). By comparison, patients showed 

significantly lower Anger (p=.022) and heart rate (p<.001)  post-TSST compared to the pre-

TSST condition. In patients, Tension scores also followed the same direction as in healthy 

participants, but this difference was not significant. In terms of between-group differences 

on cardiac measures at baseline and post-TSST, patients exhibited higher heart rate at both 

time points (both p<.001), relative to the healthy group.  As regards stress reactivity (amount 

of change in mood and heart rate measures from pre- to post-TSST), however, no significant 

differences were observed after controlling for the effects of age and gender.  

To examine whether stress reactivity as measured by heart rate and mood change between 

the pre- and post-TSST conditions predicts cognitive performance in patients and healthy 

participants, we conducted a series of regression analyses. Cognitive performance on each 

of the three tasks was used as the dependent measures, and stress reactivity as indexed by 

changes in heart rate and Tension served as the independent variable (see Table 3). Age, 

gender, and years of education were included as covariates of no interest. We found that a 

change in Tension scores between the pre- and post-TSST conditions explained 4.9% of 

variance in scores on the Logical Memory Task for the healthy group (p=.043), but was not 

associated with the other two tasks. Following correction for multiple testing, this 

association was no longer significant. No significant associations were observed for the 

patient group. Analysis based on the total sample combined revealed no significant 

associations either.  

 

Associations between stress reactivity, childhood trauma and cognitive measures  

To test our second hypothesis - that previous exposure to childhood trauma would result in 

higher stress reactivity and greater impact on cognition in all participants, we began by 

investigating the relationship between stress reactivity as measured by changes in heart rate 

and POMS Tension scores from pre- to post-Trier. Childhood trauma total score explained 

6.1% of variance in stress reactivity as measured by changes in POMS Tension scores from 

pre- to post-Trier across the whole sample (F=4.534; p=.034). By comparison, total 

childhood trauma score was not associated with stress reactivity as measured by heart rate 

changes from pre- to post-Trier (F=.026; p=.871). On this basis, POMS Tension scores 

were used to test for interaction between stress reactivity and childhood trauma in predicting 

cognitive performance. 
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An ANCOVA was used to test for interaction between stress reactivity (low versus high) 

and childhood trauma exposure (low versus high) on cognitive outcomes in the whole 

sample. A significant main effect of childhood trauma exposure was observed, such that 

greater exposure was associated with poorer performance on the Logical Memory task 

(F=5.427; p=.021; see Figure 1). No effects were observed for either the Letter Number 

Sequencing task (F=2.838; p=.093), or the Eyes task (F=1.950; p=.164). No interaction 

effects were observed between stress reactivity (low versus high POMS Tension scores) and 

childhood trauma (low versus high CTQ total scores) for the Eyes (F=.225; p=.636),  

Logical Memory (F=.070; p=.792) and Letter Number Sequencing (F=.039; p=.845) tasks. 

When the analysis was re-run for the groups separately, the results remained non-significant.  

 

Discussion 

This study investigated the effects of current stress reactivity (i.e. induced using the Trier 

Social Stress Task) on cognitive performance in individuals with schizophrenia and healthy 

participants. Interaction between current stress reactivity and previous exposure to 

childhood trauma was also examined. Overall, we found that both patients and healthy 

individuals showed significant decreases in heart rate post-TSST compared to the pre-TSST 

condition. In terms of stress reactivity as measured by mood change, healthy participants 

showed significant increases in feelings of Tension and decreases in Depression and Vigour 

post-TSST, while patients reported significantly lower levels of post-TSST Anger, compared 

to the pre-TSST condition. Patients also reported more subjective feelings of Tension post-

TSST, although this difference was not significant. Further, we found that stress reactivity 

as measured by changes in Tension and heart rate did not significantly predict cognitive 

performance in either group. Finally, no interaction between stress reactivity and childhood 

trauma was observed in relation to effects on cognitive performance. This was despite the 

fact that exposure to childhood trauma significantly predicted both variance in stress 

reactivity as measured by POMS Tension scores, and Logical Memory performance in the 

whole sample.  To our knowledge, this study is the first to explore the interaction between 

childhood adversity and current stress reactivity in both patients with schizophrenia and 

healthy individuals.  

The impact of the TSST on heart rate and mood states in the current study was consistent 

with previous findings demonstrating decreases in heart rate as well as increased feelings of 

Tension and reduced feelings of Vigour post-TSST compared to baseline in both patients 

with schizophrenia and healthy participants (Andersen et al., 2018; Giles et al., 2014; Kelly 
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et al., 2008). While some previous studies have reported an association between acute stress 

reactivity and cognitive performance in patients with schizophrenia and healthy samples 

(Reed et al., 2017; Kuhlmann et al., 2005; Smeets et al., 2009; Guez et al., 2016; Schoofs et 

al., 2008), others have not (Luettgau et al., 2018; Hidalgo et al., 2014; Espin et al., 2013). 

This heterogeneity of findings may reflect differences in sample sizes and participant 

characteristics between studies. For instance, those reporting positive association tended to 

be based on smaller samples (~20-60 participants in total) (Kuhlmann et al., 2005; Smeets 

et al., 2009; Guez et al., 2016; Schoofs et al., 2008), with some restricted to one gender only 

(Guez et al., 2016; Kuhlmann et al., 2005; Schoofs et al., 2008).  

Our finding that childhood trauma significantly predicted variance in stress reactivity as 

measured by subjective ratings of Tension is in line with previous studies linking childhood 

trauma to an increased vulnerability and sensitivity to subsequent stressful events (Mayo et 

al., 2017), perhaps reflecting HPA axis changes following sustained periods of 

hyperactivity/chronic stress (Bunea et al., 2017). Although no interaction between 

childhood trauma and current stress reactivity on cognition was observed, the finding that 

cognitive performance is affected by early life trauma is consistent with previous reports of 

cognitive dysfunction following childhood trauma exposure in both individuals with 

schizophrenia and healthy samples (Rokita et al., 2018; Dauvermann and Donohoe, 2019). 

Given that the reliability of retrospective accounts of childhood perceptions is questioned, 

it is noteworthy that these retrospective accounts of historical, chronic stress nonetheless 

explained variance in cognition more than the perception of current stress. Since acute stress 

is not ongoing and does not require a continuous state of physical arousal in contrast to 

chronic stress, prolonged periods of stress in childhood may have more impact on cognitive 

functioning than acute stress. There is abundant evidence showing that exposure to chronic 

trauma in childhood (i.e. abuse, neglect) can disrupt normal brain development resulting in 

cognitive impairments in later life (Teicher et al., 2016; Teicher and Samson, 2016). In fact, 

childhood trauma may lead to changes in the structure and function of stress-sensitive areas, 

including the hippocampus, prefrontal cortex (PFC), and the amygdala, which play an 

important role in fundamental cognitive processes (Teicher et al., 2016; McEwen et al., 

2016). Particularly, trauma occurring early in life during sensitive periods of development 

may have a powerful and lasting impact on the neurobiological landscape, leading to various 

psychological, behavioural and neurocognitive problems in later life (Cross et al., 2017; 

Cowell et al., 2015).  
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Limitations 

Some limitations of the study should be acknowledged. First, the present study assessed 

stress response immediately after the TSST rather than during the task, which has previously 

been found to be the most informative measure of the stress response (Hellhammer and 

Schubert, 2012).  Another limitation was that we did not include cortisol levels or other 

factors (e.g. immune markers) in our analyses, which limited our interpretation of the stress 

response effects. Additionally, we did not control for the effects of Body Mass Index (BMI) 

or physical activity although they were both suggested to have an impact on physiological 

parameters, including heart rate (Koenig et al., 2014; Nystoriak and Bhatnagar, 2018). 

Further, while all participants were instructed to refrain from smoking and caffeine 

consumption prior to the study visit, these behaviours may have influenced stress reactivity, 

particularly cardiac response (Andersen et al., 2018).  

Despite the aforementioned limitations, the current study has several strengths. First, the 

study employed a large sample; to our knowledge this is the largest study investigating the 

impact of psychosocial stress on cognition and/or mood in patients with schizophrenia and 

healthy individuals reported to date. Second, all statistical analyses controlled for the effects 

of age, gender and years of education which allowed us to account for possible differential 

effects resulting from these potential confounds. Lastly, while previous studies typically used 

a modified version of the TSST to suit the schizophrenia patients as it is thought to be less 

stressful (Brenner et al., 2009), this study used the original version of the TSST in order to 

reliably induce a stress response in both patients and healthy participants. The TSST has 

previously been found to exert the most robust effects on mood and physiological response, 

compared to other stress tasks (e.g. Socially Evaluative Cold Pressor Task) (Giles et al., 

2014). 

 

Conclusions 

In conclusion, the current study investigated the impact of stress reactivity to the TSST as 

measured by heart rate and mood change on cognitive performance in patients with 

schizophrenia and healthy participants, and explored the role of childhood trauma 

experiences as a possible contributor to variation on these measures. Our results indicate 

that stress reactivity as measured by change on Tension and heart rate scores between the 

pre- and post-TSST conditions does not predict cognitive performance in patients with 

schizophrenia or healthy individuals. Instead, chronic stress (i.e. childhood trauma) appears 

to significantly predict both stress reactivity and cognitive impairments across all 
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participants. These findings support the idea that exposure to early life trauma is associated 

with multiple adverse outcomes, including cognitive performance as measured here, for 

both clinical and non-clinical populations. Future studies should investigate the role of other 

factors, such as cortisol or immune markers that may contribute to variations in cognitive 

performance following exposure to an acute stressor.   
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Tables and figures 

 

Table 1. Characteristics of study participants. 

*p<.05; p<.01; ***p<.001; PANSS:  Positive and Negative Syndrome Scale; SZ: Schizophrenia; 

SZA: Schizoaffective Disorder; N/A: not applicable; S.D.: standard deviation; aChi-square was 

conducted; bChlorpromazine equivalent ; c ANCOVA was conducted controlling for age, gender and 

years of education 

 

 

 

 

 

Variable 

Patients (N=104) 
Healthy participants 

(N=207) 
Difference 

Mean (S.D.) Mean (S.D.) T / χ2/F 

Age 

Gender (male: female)a 

Years of education 

IQ estimate 

Duration of illness (in years) 

Diagnosis (SZ: SZA) 

Positive symptoms (PANSS) 

Negative symptoms (PANSS) 

General symptoms (PANSS) 

Total score (PANSS) 

Antipsychotic medicationb (mg) 

Eyes Taskc 

Logical Memory Taskc 

Letter Number Sequencing Taskc 

Childhood Trauma total score 

43.09 (10.95) 

70 : 34 

14.78 (3.26) 
 

93.22 (16.91) 
 

18.26 (11.93) 
 

72 : 32 
 

2.07 (2.77) 
 

2.95 (3.83) 
 

5.54 (4.88) 
 

10.45 (9.44) 
 

215.17 (147.21) 
 

11.26 (3.51) 
 

7.82 (3.36) 
 

8.68 (2.84) 
 

15.47 (14.12) 
 
 

36.19 (12.36) 

119 : 88 
 

16.86 (3.11) 
 

112.53 (16.36) 
 

N/A 
 

              N/A 
 

N/A 
 

N/A 
 

N/A 
 

N/A 
 

N/A 
 

13.72 (2.62) 
 

11.62 (2.63) 
 

11.16 (2.52) 
 

11.34 (12.03) 
 
 

-4.815*** 

χ2 = 2.800 
 

5.431*** 
 

9.707*** 
 

N/A 
 

N/A 
 

N/A 
 

N/A 
 

N/A 
 

N/A 
 

N/A 
 

12.451*** 
 

38.520*** 
 

23.305*** 
 

-2.589** 
 
 



Table 2. Within and between-group differences on pre- and post-TSST and reactivity scores on heart rate and mood states in patients (N=104) and 

healthy participants (N=207).  

*p<.05; **p<.01;***p<.001; S.D.: standard deviation; TMD: Total Mood Disturbance; TSST: Trier Social Stress Task; awithin-group differences between 

the pre- and post-TSST conditions; bmean change between the scores on pre- and post-TSST conditions; cbetween-group differences on reactivity scores 

assessed using ANCOVA covarying for age and gender 

 

  

Variable 

Patients (N=104) Healthy participants (N=207) 
cBetween-group 

difference 
F value 

Pre-TSST 
(Mean: 
S.D.) 

Post-TSST 
(Mean: 
S.D.) 

aWithin-
group 

differences 
F value 

bChange 
(Mean: 
S.D.) 

Pre-TSST 
(Mean: 
S.D.) 

Post-TSST 
(Mean: 
S.D.) 

aWithin-
group 

differences 
F value 

bChange 
(Mean: 
S.D.) 

 

Heart rate 

 

82.82 (15.27) 

 

77.93 (14.79) 

 

35.187*** 

 

-4.58 (6.64) 

 
70.58 (9.47) 

 
67.28 (9.37) 

 
37.297*** 

 
-3.39 (7.51) 

 
1.285 

Tension 7.57 (5.61) 8.05 (6.39) .456 .28 (4.17) 3.96 (4.71) 5.00 (4.98) 13.316*** 1.07 (4.27) 1.541 

Depression 6.95 (9.27) 6.05 (9.17) 2.644 -1.22 (4.63) 3.21 (6.89) 1.79 (4.21) 10.652** -1.39 (4.57) .310 

Anger 4.18 (5.89) 3.27 (4.79) 4.535* -.97 (3.65) 2.12 (3.87) 1.59 (2.72) 1.860 -.53 (2.97) .869 

Fatigue 6.12 (6.57) 5.42 (6.53) .978 -.97 (3.85) 3.50 (4.15) 2.74 (3.77) 2.439 -.69 (3.26) .625 

Confusion 7.47 (4.59) 8.03 (5.31) 1.577 .05 (3.37) 4.69 (3.37) 4.39 (3.23) .449 -.28 (2.87) .088 

Vigour 14.75 (6.68) 13.65 (7.09) .157 -1.05 (3.84) 17.76 (5.94) 16.62 (7.26) 13.914*** -1.03 (5.24) .414 

TMD 17.53 (30.62) 16.73 (31.57) .708 -.57 (21.25) .38 (22.06) .86 (19.86) .070 .88 (16.48) 2.133 
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Table 3. Regression analyses for heart rate and Tension reactivity variables predicting cognitive performance in patients with schizophrenia (N=104) and 

healthy participants (N=207).  

 

Group 
Dependent 

variable 
Independent 

variable 
R2 Adjusted R2 R2 change F change Sig F change 

Patients Eyes Task 1.Heart rate change 
2.Tension change 

 

.084 

.086 
. 

.060 

.062 
 

.001 

.002 
 

.050 

.188 
 

.824 

.666 
 

Logical 
Memory Task 

1.Heart rate change 
2.Tension change 

 

.051 

.047 
 

.030 

.026 
 

.005 

.001 
 

.447 

.133 
 

.506 

.717 
 

Letter Number 
Sequencing 

 
 

1.Heart rate change 
2.Tension change 

.067 

.066 
 

.044 

.043 
.001 
.000 

 

.055 

.010 
 

.815 

.921 
 

Healthy 
participants 

Eyes Task 1.Heart rate change 
2.Tension change 

 

.001 

.010 
 

-.007 
.003 

 

.001 

.010 
 

.104 
1.455 

 

.748 

.230 
 

Logical 
Memory Task 

1.Heart rate change 
2.Tension change 

 

.007 

.049 
 

.002 

.040 
 

.007 

.019 
 

1.453 
4.414 

 

.229 

.043 
 

Letter Number 
Sequencing 

1.Heart rate change 
2.Tension change 

 

.028 

.029 
 

.021 

.019 
 

.002 

.003 
 

.426 

.625 
 

.515 

.430 
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            CT: childhood trauma 

          Note: A main effect of childhood trauma exposure (low vs high) was observed for the Logical memory task (p=.021). 

 

Figure 1. Comparing all participants with low versus high experiences of childhood trauma on cognitive performance according to stress reactivity as 

measured by Tension change between the pre- and post-TSST condition (low versus high).  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 6: General Discussion 
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Overview 

 

The main purpose of this thesis was to investigate the impact of early life adversity and early 

social environment, measured in terms of childhood trauma and child-parent interactions 

and relationships, on social cognitive abilities in individuals with schizophrenia and healthy 

participants, and to examine possible cognitive and neural mechanisms underlying these 

associations. The role of current (acute) stress in the association between childhood trauma 

and cognition was also explored. Through the four chapters presented in this thesis (i.e. 

Chapter 2, Chapter 3, Chapter 4, and Chapter 5), I have shown that social cognitive 

abilities explored here, namely Theory of Mind and emotion recognition, are altered in 

patients with schizophrenia and healthy individuals exposed to trauma (specifically physical 

neglect and cumulative trauma) and non-optimal parental bonding experiences. I have also 

highlighted the importance of attachment processes contributing to these associations and 

demonstrated that reduced volumes of the ACC region may represent a possible neural 

mechanism underlying the association between childhood trauma and impaired social 

cognition. Further, I have shown that chronic stress contributes to variability in cognition 

to a greater extent than current (acute) stress. The findings of this thesis add significant and 

novel data to inform a better understanding of how early life adversities may influence the 

way we think about, understand and navigate the social world. 

The aim of this final chapter is to summarise the findings of each study, as well as to outline 

some possible implications of these results and directions for future work in this area. Since 

this thesis is ‘article-based’, each chapter already contains a discussion of the findings. 

Therefore, this section will only briefly summarise the main findings in order to avoid the 

repetition of the thorough discussions that have already taken place.  

 

Summary of main findings                   

 

Study 1  

Study 1 (described in Chapter 2) sought to synthesise the literature on the association 

between early life adversity, early social environment and social cognition in individuals with 

psychiatric disorders, including schizophrenia, major depressive disorder, bipolar disorder, 

borderline personality disorder and posttraumatic stress disorder. Specifically, we only 

included behavioural studies that looked at the direct impact of various adverse childhood 

experiences (e.g. early life trauma), attachment/parental bonding on social cognitive abilities 
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(e.g. emotion recognition, Theory of Mind, attributional style), published up to May 2018. 

Based on literature searches conducted in PubMed and PsycINFO and reference lists of 

relevant articles, 25 papers were included in the systematic review and a quality assessment 

was conducted in order to determine the methodological quality of each study. Of these 25 

studies, nine were conducted in patients with schizophrenia and/or schizoaffective disorder, 

six studies included patients with borderline personality disorder, three studies of patients 

with posttraumatic stress disorder, two studies on bipolar disorder and major depressive 

disorder, and three studies were carried out in patients with various major psychiatric 

disorders.  

Study 1 provides important evidence of the robust relation between exposure to early life 

adversities and social cognition as we found consistent evidence demonstrating that 

traumatic experiences in childhood as well as insecure attachment result in poorer social 

cognition in both individuals with major psychiatric disorders, and to some extent in healthy 

adults also. In particular, cumulative childhood trauma experiences, emotional and physical 

neglect as well as avoidant type of attachment appeared to contribute substantially to 

impairments in Theory of Mind and emotion processing. Of the studies reviewed, only three 

failed to find evidence of association, and this was likely due to issues of relatively small 

sample size (~N=30) and using measures with unclear validity and reliability. The results 

were explained in terms of the Attachment theory by Bowlby (1969), which provides an 

important conceptual framework for understanding some possible cognitive mechanisms 

underlying the association between early life experiences and social cognitive development. 

According to Bowlby (1969), children develop mental models of self and others based on 

their previous experiences with attachment figures (specifically a mother), who provide a 

secure base for exploring the world and act as a prototype for future social interactions. 

Therefore, disrupting these attachment processes, for instance by exposure to trauma, may 

have severe consequences for the development of social cognitive abilities.  

Study 2 

Based on the findings from Study 1 demonstrating that early life experiences (i.e. childhood 

trauma and attachment) impact on social cognitive abilities in patients with schizophrenia 

and healthy individuals, Study 2 (described in Chapter 3) was developed in order to evaluate 

the effects of various forms of childhood trauma on Theory of Mind and emotion 

recognition abilities in both of these groups. Since the vast majority of studies on childhood 

trauma and social cognition in psychiatric and healthy populations are focused primarily on 
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cumulative adverse childhood experiences rather than specific types of trauma, we felt it was 

important to assess whether specific forms of childhood maltreatment would result in 

differential effects on social cognitive abilities. Likewise, we also examined the overall and 

emotion-specific abilities to recognise emotions, as to our knowledge, there have been no 

studies investigating the link between childhood trauma and the ability to recognise specific 

emotions in individuals with schizophrenia. Given the importance of early child-caregiver 

interactions in social cognitive development, we further investigated whether parental 

bonding experiences (both maternal and paternal), in interaction with childhood trauma, 

would influence social cognitive performance in patients and healthy adults. Parental 

bonding was assessed with the Parental Bonding Instrument (Parker et al., 1979) that 

measures recollections of parental behaviour and attitudes during the first 16 years of life.  

The second study comprising 74 individuals with schizophrenia and 116 healthy participants 

found that patients had significantly higher scores compared to the healthy sample on 

childhood trauma (specifically sexual abuse, physical neglect and total childhood trauma 

exposure), and lower scores on optimal parental bonding styles and all social cognitive tasks 

except the Hinting Task.  These findings are in line with previous studies showing 

differences between individuals with schizophrenia and healthy adults on these measures 

(Garcia et al., 2016; Gomes et al., 2015; Kohler et al., 2010; Brüne, 2005). We further found 

that one type of early adversity measure, namely physical neglect, had a particularly 

detrimental impact on social cognition as it was associated with deficits in the overall and 

emotion-specific ability to recognise emotions in both groups of participants. Specifically, 

in patients, physical neglect predicted lower scores on the ERT total score and for the 

recognition of disgust and sadness, while in healthy participants, physical neglect predicted 

lower scores on the ERT total score as well as the ERT disgust subscale. These novel 

findings suggest that the consequences of physical neglect can be more harmful than those 

of other childhood trauma types and that these experiences may affect specific components 

of social cognition.  Finally, we also reported that optimal parental bonding (specifically 

maternal) attenuated the impact of childhood trauma on emotion recognition in healthy 

adults, suggesting that positive child-caregiver interactions may have a protective function 

against early life adversities. Overall, the findings from Study 1 and Study 2 add to the 

literature by demonstrating an association between childhood trauma and social cognitive 

abilities in patients with schizophrenia and to some extent in healthy adults also, and 

highlight the potential role of attachment-related processes in this relationship. In so doing, 

this study provides some support for the conclusions drawn following the review paper. 
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Study 3 
 

The third study (described in Chapter 4) in this thesis extended the investigations of the 

impact of childhood trauma on social cognition to looking at structural brain measures and 

exploring their possible mediating effects in the association between childhood trauma and 

emotion recognition in age and gender matched individuals with schizophrenia (N=46) and 

healthy participants (N=112). Given the large number of studies that have independently 

shown a link between childhood maltreatment and the ability to recognise emotions with 

structural brain alterations, we sought to evaluate the extent to which volumetric changes in 

three particular brain regions– namely the hippocampus, amygdala and ACC – underpin this 

association. Based on the findings from Study 1 and Study 2 as well as neuroimaging studies 

identifying physical neglect and total childhood trauma exposure as the strongest predictors 

of regional brain alterations and social cognitive deficits, respectively, we only focused on 

these particular childhood trauma measures.   

The findings of the third study confirmed our main hypothesis that the effects of childhood 

trauma would be mediated via volumetric changes in one or more ROIs as we found 

evidence that the relationship between both physical neglect and cumulative childhood 

trauma and emotion recognition is mediated via reduced ACC volumes in healthy 

participants. These results highlight the importance of this brain region in emotion 

recognition and provide, to our knowledge, the first evidence identifying reduced ACC 

volume as a plausible cortical change underlying the association between childhood trauma 

and social cognition. Although no mediating effects were observed in the patient group, a 

direct association was found between childhood trauma measures (i.e. physical neglect and 

total CTQ score) and worse performance on the ERT task, which is in agreement with our 

previous findings from Study 1 and Study 2. Additionally, consistent with prior literature 

(Devi et al., 2019; Kohler et al., 2003), we found that patients with schizophrenia reported 

higher rates of childhood trauma experiences (specifically physical neglect and total 

childhood trauma) and obtained lower scores on the ERT task, compared to the healthy 

sample. Significant between-group differences were also observed on ROI volumes as 

patients had significantly smaller hippocampal volumes than healthy participants, which is 

possibly the most consistently reported finding in neuroimaging studies on schizophrenia 

(Lieberman et al., 2018). Lastly, we provided important evidence linking physical neglect and 

the overall CTQ score with reduced volumes of the left and right ACC in the whole sample 

and found that better performance on the ERT task was related to increased volumes of the 

ACC and hippocampus (both bilateral and total). Overall, the findings of this study 
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demonstrate that early life trauma leads to alterations in brain structure and that reduced 

ACC volumes may represent a neural mechanism underlying the relationship between 

childhood trauma and social cognitive impairments.  

 

Study 4 

The fourth study (described in Chapter 5) in this thesis extended the findings of the 

previous three studies by exploring whether reactivity to acute stress (i.e. induced using the 

Trier Social Stress Task) as measured by heart rate and mood change between the pre- and 

post-stress conditions impacts on cognitive performance in patients with schizophrenia 

(N=104) and healthy individuals (N=207). The study also examined whether these effects 

vary according to childhood traumatic experiences.  

First, we found that patients had significantly lower scores on all cognitive measures, 

including the Eyes Task, Logical Memory and Letter Number Sequencing, and reported 

more childhood trauma experiences, compared to healthy participants. Second, our first 

hypothesis that there would be differences on heart rate and mood between the pre- and 

post-TSST conditions that would in turn affect cognitive performance in both groups was 

partially supported. Particularly, we found that both patients and healthy participants 

showed significant decreases on post-stress heart rate relative to baseline. Healthy 

participants showed significant increases in subjective feelings of Tension and decreases in 

Depression and Vigour post-TSST, while patients reported lower levels of Anger, compared 

to the pre-TSST condition. Although patients also reported increases in Tension post-stress 

exposure, this difference was not significant. We further found that stress reactivity as 

measured by heart rate and mood change between the pre- and post-TSST conditions did 

not predict performance on cognitive tasks. Finally, when testing the second hypothesis that 

the experience of childhood trauma would lead to higher stress reactivity and contribute to 

variability in cognitive performance across all participants, we found that childhood trauma 

predicted variance in stress reactivity, but there was no interaction between these two 

measures on cognitive performance. However, childhood trauma appeared to significantly 

contribute to variance in cognitive performance as participants reporting higher levels of 

early life trauma performed overall worse on all cognitive tasks, compared to those with 

lower levels of traumatic experiences. These results provide further evidence for the negative 

impact of childhood trauma experiences and suggest that chronic stress might be more 

important in explaining variance in cognition than the perception of current (acute) stress. 
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Integrating the results of the four studies 

 

Taken together, through the four studies presented in this thesis, I have demonstrated that 

early life adversity (defined in terms of childhood trauma experiences) is associated with 

lower cognitive and social cognitive abilities in both patients with schizophrenia and healthy 

individuals. This association is also related to sub-optimal parental bonding and mediated 

via structural brain alterations. Since the findings are non-illness specific, it is suggestive that 

early life environment is likely to be a moderating factor rather than a causal factor in this 

association, and that there may be several resilience mechanisms that mitigate the effects of 

childhood trauma in some individuals and prevent from the development of a mental illness. 

Some contributing factors may include genetics (Nemeroff, 2016), child gender (Kim-Cohen 

et al., 2006), trauma features (e.g. onset, duration) (Bick and Nelson, 2016), and the presence 

of protective factors, such as nurturing caregiving (Berens et al., 2017). The latter has been 

found to mitigate the effects of childhood adversity on elevated allostatic load (Evans et al., 

2007), inflammation (Chen et al., 2011), cortisol reactivity (Luecken, 2000), and cellular aging 

(Brody et al., 2016). Specifically, since schizophrenia has a well-established genetic 

component as described in the main introduction of this thesis, the association between 

early life environment and social cognition is certainly not deterministic and cannot be 

referred to as causal. It is likely to be caused, however, by a combination of many genetic 

variants and environmental factors that jointly contribute to later cognitive and socio-

cognitive outcomes. Further development of valid multifactorial models is crucial in 

determining the mechanisms underlying the convergence of genetic and environmental 

factors and the complexities of gene x environment interactions.  

 

Strengths  

This thesis has several strengths that should be acknowledged. First, the studies comprised 

a detailed investigation of various early life experiences, including different types of 

childhood trauma and parental bonding experiences. Consequently, this enabled an 

examination of individual effects of each type of these early life experiences on social 

cognitive abilities rather than only their cumulative effects, as it is often investigated in 

studies on childhood trauma. Another strength is that the neurocognitive and social 

cognitive tasks used in this thesis have been widely used by researchers and psychologists, 

making it likely that these results will be reliable and reproducible (Olderbak et al., 2015; 

Bland et al., 2016; Wymer et al., 2003). Further, although the sample size of patients with 
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schizophrenia employed in this work was smaller compared to the sample size of healthy 

participants, thus decreasing statistical power in this group of participants, it was still 

relatively large comparing to the majority of similar studies that typically included 20-30 

participants per group. Finally, a major strength of this thesis is that the methods used and 

the manner in which the findings of one study contribute to the development of another 

provide a clear structure and an organised flow from one chapter to another and potential 

explanations for certain effects observed in these studies.   

 

Limitations 

 

Although this thesis provides important evidence for the detrimental effects of early life 

adversities, such as childhood trauma and poor parental bonding, on social cognitive 

functioning and brain structure in both clinical and non-clinical populations, several 

limitations should be acknowledged.  

First, early life experiences were assessed using retrospective self-reports, such as the CTQ 

and PBI questionnaires. Although they are frequently used in research and have been 

demonstrated to have good reliability and validity in both psychiatric and non-clinical 

populations (Bender and Lange, 2001; Bernstein et al., 2003), some researchers argue that 

retrospective measures may introduce recall bias (Frissa et al., 2016; Kraynak et al., 2019). 

For instance, adults with mental health problems, including those with schizophrenia, might 

experience generalised difficulties with memory and attention compared to healthy adults, 

which could potentially exert on the salience of childhood memories (Newbury et al., 2018; 

Brewin et al., 1993). However, as demonstrated by recent studies comparing retrospective 

and prospective recall of childhood trauma, there are moderate correlations between these 

measures, and both explain a similar amount of variation in negative life outcomes (Reuben 

et al., 2016). Furthermore, subjective reports of these experiences are noted to predict risk 

for psychopathology more strongly than objective measures (e.g. court reports; (Danese and 

Widom, 2020)).  Replicating the findings in samples for which prospective CT data is 

available will provide important confirmation of the findings reported here. Additionally, 

individuals with schizophrenia are typically less likely to share confidential information with 

researchers and often show distrust and suspicion towards them what may result in 

underreporting of childhood adverse experiences in these individuals. To improve the 

accuracy of reporting childhood trauma and other early life experiences in psychiatric 
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samples, future studies should compile information from clinical documentation and family 

interviews, if possible.  

Second, the CTQ questionnaire only allowed us to determine frequency and severity of 

childhood trauma experiences, but not other trauma characteristics (e.g. duration, onset, 

source) that could potentially contribute to the results based on previous studies 

(Dannlowski et al., 2012; Gee and Casey, 2015). Third, we did not assess other types of 

traumatic experiences, such as school bullying, or those that occurred after the age of 18 – 

both of which may have impact on brain structure and function (Papagni et al., 2011; du 

Plessis et al., 2019; Bremner, 2006).  

Another limitation is that patients who agreed to take part in the iRELATE study that this 

thesis is part of, represented a relatively intact cohort in terms of their cognitive and social 

functioning as those who were more severely impaired were often either not motivated to 

participate or unable to complete various tests and questionnaires. Therefore, it is possible 

that our patient sample is not entirely representative of the general population of patients 

with schizophrenia. Nonetheless, it is important to note that the scores for these patients 

approximate those reported for chronic patients in the literature. Furthermore, this thesis 

only looked at two aspects of social cognition, namely Theory of Mind and emotion 

recognition; hence inferences cannot be made as regards other social cognitive domains, 

such as attributional bias, social perception and social knowledge.  

Finally, although patients and healthy participants were carefully matched in terms of 

ethnicity as all participants were Irish, they were recruited from various geographical and 

socioeconomic catchment areas, and information on their parental socioeconomic status 

(SES) was not collected. Differences in parental SES have been found to have both direct 

and indirect effects on children, determining not only education level and future 

employment and income, but also cognitive and social skills (de Neubourg et al., 2018; 

Mohamed and Toran, 2018). Thus, it is possible that parental socioeconomic status could 

be a potential contributor to the distribution of social cognitive scores across patients and 

healthy participants included in this thesis. Future studies should control for the possible 

effects of parental SES when investigating social cognitive abilities in both clinical and non-

clinical samples. 
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Future directions 

 

Comprehensive assessment of childhood trauma experiences 

Based on the findings of the studies described in the previous chapters and aforementioned 

limitations, this thesis proposes several directions for future research. First, future studies 

should assess the experience of childhood trauma and early child-parent relationships more 

comprehensively. For instance, through clinical interviews, such as the Interview for 

Traumatic Events in Childhood (ITEC) (Lobbestael et al., 2009) and the Adult Attachment 

Interview (AAI) (Main et al., 1985) as well as compilation of this information from clinical 

documentation or interviews with family members. While interviews are certainly more 

time-consuming compared to self-report questionnaires, they can provide a more detailed 

picture of early life adverse experiences and examine additional characteristics (e.g. age of 

onset and duration of maltreatment, specification of acts, identity of the perpetrator etc.) 

that may result in differential effects on social and emotional development (Ehring and 

Quack, 2010; Infurna, 2015). A combination of self-report questionnaires and interviews 

may also increase the validity of the assessments.  

Replicating findings in studies with larger sample sizes 

Although the sample sizes of the studies included in this thesis are relatively large comparing 

to other similar studies, further studies would benefit from using much larger sample sizes 

in order to increase the possibility of finding differences or associations of smaller effects 

sizes. Larger sample sizes would also provide the opportunity to investigate the relationships 

between the types of childhood trauma that are typically less frequently reported, such as 

sexual and physical abuse (prevalence rates of approximately ~10-15% in those exposed to 

trauma), and various domains of social cognition. In fact, these types of childhood trauma 

are often excluded from the analysis given their low prevalence. Likewise, larger sample sizes 

would enable researchers to use more sophisticated statistical analysis, such as Structural 

Equation Modelling (SEM), which allows modelling of different types of associations 

between measured variables and latent constructs. This type of analysis would be specifically 

useful while exploring the complex associations between multiple variables, including 

various types of childhood trauma, attachment styles and dimensions, experiences of 

parental bonding, regional brain volumes, and social cognitive domains. Investigating these 

multivariate causal relations could increase the understanding of the underlying nature of 

social cognitive impairments.  
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Assessment of the impact of childhood trauma disclosure 

Another interesting area for future work would be to look at the effects of childhood trauma 

on social cognition in individuals who disclosed these experiences with their caregivers or 

other close family members and received support and assistance versus those whose 

maltreatment experiences remained undetected or were met with disbelief. This area has 

been identified as an important factor in the long-term impact of childhood trauma (Briere, 

1993; Lueger-Schuster et al., 2015). There is evidence that early intervention and support 

following traumatic exposure may ameliorate the intensity and severity of response to 

trauma and reduce the probability of developing sensitised neural systems that lead to 

persistent trauma symptoms and defensive behaviours (Perry et al., 1995).  

 

Development of prospective studies 

Another way to explore causal relationships between early life adversities and social 

cognition would be to conduct prospective studies that could provide valuable insight into 

how links between childhood experiences and social cognitive processes emerge and persist 

throughout different stages of life at both cognitive and neurobiological levels. For instance, 

although Bowlby (1969; 1973) argued that internal working models of attachment remain 

relatively stable over time and are resistant to change, it is possible that one’s attachment 

relationships may either improve or worsen over time in the face of new environmental 

inputs by changing these internal working  models of ‘self’ and ‘others’, consequently 

affecting social cognitive processing (Bretherton and Munholland, 1999). Longitudinal 

research could also determine whether changes in attachment-relevant processes are 

concurrently associated with differential social cognitive outcomes and whether the 

association between childhood experiences (e.g. trauma, attachment, parental bonding) and 

social cognition predicts functional outcomes in both psychiatric and non-psychiatric 

populations. Based on previous studies that have independently shown a link between social 

cognitive deficiencies with childhood adversities and functional outcomes (Rokita et al., 

2018; Copeland et al., 2018; Cotter and Yung, 2018), researchers could examine the potential 

mediating role of social cognitive processes in this association. A greater understanding of 

the interplay between early life adversities and social cognition in predicting functional 

outcomes may help to inform effective therapeutic interventions in the future.  
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Development of more reliable and comprehensive measures of social cognition 

Although the social cognitive tasks employed in this thesis have been widely used by 

researchers to assess social cognitive functioning in individuals with psychiatric disorders, 

including schizophrenia, psychometric properties of these tasks may not apply uniformly to 

all psychiatric conditions or to those at different stages of an illness. For instance, autism 

spectrum disorder (ASD) and schizophrenia are both characterised by deficits in social 

cognition, however, they are clinically distinct conditions. Thus, measuring social cognitive 

abilities in individuals with schizophrenia with tasks that were initially developed for ASD 

(e.g. Reading the Mind in the Eyes Task; (Baron-Cohen et al., 2001)) may not be adequate. 

Development and use of tasks that may provide a more reliable and comprehensive 

measurement of social cognitive processes in schizophrenia would benefit future studies by 

providing an accurate evaluation of these skills. 

 

Comprehensive assessment of attachment  

As evident from systematic review (Study 1) included in this thesis, attachment processes 

appear to play a role in social cognitive development. However, there are only a few studies 

investigating this association in individuals with schizophrenia and the methods used for 

assessing attachment frequently include brief self-reports (e.g. Relationship Questionnaire; 

Bartholomew and Horowitz, 1991), which may not provide an accurate measurement of 

attachment. Therefore, future studies should assess attachment patterns with the use of 

more thorough investigations, such as the Adult Attachment Inventory relying on a complex 

interview to establish an attachment classification rather than assuming that attachment 

constructs are conscious and can be accurately reported in brief questionnaires (George et 

al., 1996; Holmes and Lyons-Ruth, 2007).  

 

Exploration of other factors  

Finally, exploring other environmental (e.g. current or recent stress, social support) and 

biological factors (e.g. genetic, immune) that could possibly play a role in illness and non-

illness specific effects of childhood adversities on social cognition is crucial in order to shed 

light on whether and how different risk and resilience factors influence social cognitive 

processing.   
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Clinical implications 

Despite the limitations, the findings of this thesis have important clinical implications and 

policy recommendations. First, by providing further evidence for the detrimental effects of 

childhood trauma, specifically physical neglect and cumulative trauma experiences, on social 

cognitive outcomes in both psychiatric and healthy populations, the findings highlight the 

need to develop explicit policies and action plans aimed at prevention of childhood 

maltreatment. This can be achieved through family interventions and more general 

communitywide programs that would offer guidance and support to parents/caregivers and 

enhance parenting skills to promote healthy child development and positive parenting. As a 

result, these programs could reduce risks of maltreatment or/and minimise its 

consequences. Since childhood trauma experiences have a particularly high prevalence in 

people with psychiatric disorders and thus, are considered a risk factor for mental health 

problems, development and implementation of these interventions are of crucial 

importance.  

Further, as teachers play a vital role in child protection and holistic development, it is 

imperative to provide them with training and support in order to know how to detect and 

respond to child maltreatment. This support from educators is especially important in 

situations when a child is maltreated by one or both parents. There is evidence suggesting 

that early intervention in children exposed to trauma increases the likelihood of greater 

recovery and is key to reducing the impact trauma (Schwarz and Perry, 1994; Putnam, 2006).  

Additionally, the finding that attachment and bonding processes may also contribute to later 

social cognitive outcomes and to some degree attenuate the effects of childhood trauma on 

social cognition, have implications for development of new therapeutic strategies as well as 

promotion of already established interventions  (e.g. Evidence-Based Parenting 

Interventions to Promote Secure Attachment (Wright and Edginton, 2016)) aiming to 

improve attachment by creating a ‘secure base’ in those with insecure attachment patterns. 

Consequently, this may lead to changes in expectations of self, others and relationships in 

the social world and enhancement of social cognitive processes.  

Finally, given the fact that social cognitive deficits are not improved by antipsychotic 

medication (Daros et al., 2014; Kucharska-Pietura and Mortimer, 2013), targeted 

interventions that focus on a specific social cognitive domain or broad-based interventions 

combining various psychosocial approaches (e.g. CBT, CRT, social cognition training) may 

hold some utility in improving social cognitive abilities. Social cognitive impairments should 
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also be considered when determining best treatment options and during clinical assessments, 

so that affected individuals are not presented with tasks they are not capable of doing and 

which would merely cause frustration.  

 

Concluding remarks 

 
Schizophrenia is a complex brain disorder that is characterised by substantial and wide-

ranging social cognitive impairments in the perception of social stimuli and understanding 

and inferring mental states of other people, such as thoughts, intentions, behaviours and 

emotions. Since humans are intrinsically social beings and need social skills to survive and 

evolve, impairments in social processing may lead to severe difficulties in navigating the 

social world and integrating into society, consequently resulting in failure to achieve life goals 

and having a fulfilling life.  Therefore, it is imperative to investigate possible correlates of 

these social cognitive deficits.  

 

This thesis has explored the effects of various early life adversities, including traumatic 

experiences and poor parental bonding/attachment, on social cognition in both individuals 

with schizophrenia and healthy adults, and proposed possible cognitive and neural 

mechanisms behind this association. The role of psychosocial (acute) stress in the 

association between childhood trauma and cognition was also investigated.  Examining 

relationships of specific types of childhood trauma and parental bonding experiences with 

ToM and emotion recognition domains of social cognition as well as investigating 

underlying mechanisms for these associations provide a novel contribution to the literature. 

The main findings of this thesis have shown that the experience of childhood trauma, 

specifically physical neglect and cumulative trauma experiences, leads to impairments in 

ToM and emotion recognition abilities in individuals with schizophrenia and to some degree 

in healthy adults also. Further, the results suggest that attachment processes and structural 

alterations of the ACC region may represent possible mechanisms underlying these 

associations, and that chronic stress (i.e. childhood trauma) is more strongly associated with 

cognitive variation than acute stress. Gaining a better understanding of how and to what 

extent early life adversities affect cognitive and social cognitive abilities in psychiatric and 

healthy populations might pave the way for new directions in clinical assessments and 

development of early childhood interventions (e.g. parenting programs). The findings of this 

thesis also highlight the need to make parents aware of the importance of secure and optimal 

parenting in their children’s life.  
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Reflecting on what I have learnt during the PhD 

 
 
In September 2016, I joined the Cognitive Genomics and Cognitive Therapy (CogGene) 

research group and was fortunate to have been offered a PhD to work on a newly developed 

research study called ‘iRELATE’ (‘Immune Response and Social Cognition in 

Schizophrenia’) - a European Research Council funded project awarded to my supervisor 

Prof. Gary Donohoe. The main aim of the study is to understand how environmental, 

genetic and immune factors impact on social thinking and interaction, which are often 

impaired in individuals with schizophrenia. As evident from this thesis, the focus of my PhD 

is on the environmental factors (e.g. childhood trauma) and their contribution to these social 

cognitive deficits in both patients with schizophrenia and healthy participants. Since the start 

of my PhD, I have received a wide-ranging training in clinical and neuropsychological 

assessments of patients and healthy individuals and been actively involved in the 

development of study protocols, participant recruitment and data collection and 

management. These tasks were carried out in the Clinical Research Facilities at the University 

Hospital Galway and St. James’s Hospital in Dublin. Additionally, I conducted MRI study 

visits with study participants in the Centre for Advanced Medical Imaging (CAMI) at St. 

James’s Hospital and was in charge of MRI data quality control and management. Over the 

past few years, I have also improved my data analysis skills (including neuroimaging data) as 

all analyses for my studies were undertaken by myself with the support and advice from my 

supervisor Prof. Gary Donohoe, the iRELATE study co-ordinator Dr. Maria Dauvermann 

and project manager Dr. Laurena Holleran. Furthermore, I have learnt how to write 

scientific papers in a clear and concise manner – this is thanks to my supervisor who has 

offered me great support and guidance throughout the whole process of manuscript writing. 

Since the start of my PhD, I have had two manuscript and four abstract publications as first 

author, with my first paper being covered widely in the media, and another (third) paper 

currently under review. I have also contributed to several publications/submissions (both 

manuscript and abstract) as a co-author and disseminated my findings at multiple national 

and international conferences.  

 

Although I had gained some research experience prior to starting my PhD at NUI Galway, 

I had never been part of such a large research group as CogGene, which consists of junior 

and senior researchers and scientists from diverse backgrounds, including genetics, 

psychology, psychiatry, immunology, neuroscience, nursing and pharmacology. Being part 

of this multidisciplinary team benefited me on both personal and professional levels by 
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giving me a great opportunity to learn from each other, clarify and discuss my research ideas 

and gain valuable feedback from experts in the field. Teamwork was an integral part of my 

PhD life, enabling me to have some structure in daily work routine as each team member 

was assigned specific tasks, which made me feel personally responsible for various aspects 

of the project and therefore, gave me the motivation to work hard to achieve our teamwork 

goals. Working with other people enabled me to see problems and challenges encountered 

in research from different perspectives and given the variety of skills and expertise in the 

group, we were able to tackle arising issues promptly and effectively (e.g. patient 

recruitment). My research group provided me with a great sense of belonging through 

mutual respect, shared decision-making as well as open and honest communication. Each 

team member contributed to my development from a student into a researcher as I learnt 

something new from everyone - from theory to practice, which I am incredibly grateful for.   

 
As I reflect over the last few years of my PhD, I could say that every aspect of doctoral 

studies and working on the iRELATE project has taken me to different experiences, and 

that I have learnt much more through this PhD than just learning about my research topic. 

Some of those experiences were positive and exciting, while others were more challenging. 

However, all those experiences taught me valuable lessons and made me realise that with 

hard work and determination, I could overcome any challenges. Today, I embrace the 

lessons I have learnt from facing difficulties during my PhD. One of such challenges was 

manuscript submission to journals as the whole process from submission to final publication 

is quite extensive and paper rejection can be frustrating and difficult to take, especially for 

PhD students who have just started developing their identities as researchers. Rejection was 

disheartening and hard to deal with at the start, but thankfully more experienced academics 

from my research group, including my supervisor, made me realise that rejection is a 

completely normal part of the process and receiving criticism and negative reviews can 

simply be turned into something positive. Indeed, after the first sting of rejection of one of 

my manuscripts, I looked at the reviewers’ feedback objectively, made the suggested changes 

and resubmitted to another journal – this time with success! Although this experience was a 

bit upsetting at first, it turned out to be rewarding in the end. Another challenge I faced 

during my PhD was related to patient recruitment, which was one of my main 

responsibilities. Although prior to my PhD, I had experience in participant recruitment 

(healthy participants and those with dementia), recruiting individuals with schizophrenia was 

unquestionably more challenging and required a great deal of sensitivity, consultancy, and 

encouragement. As the focus of my thesis, individuals with schizophrenia are often impaired 
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in social cognition which affects their ability to interact socially with other people, and 

because of paranoid delusions their trust in others is also impaired. Since the role of mutual 

trust and communication between the researchers and study participants is crucial in 

research, recruitment of individuals with schizophrenia for a study involving three separate 

visits at two different sites (Galway and Dublin) required more planning and effort 

(specifically for older patients), as compared to the recruitment of healthy participants. In 

addition to their social impairments, they also tend to have relatively low motivation to begin 

and accomplish new tasks, which in fact is a core negative symptom in schizophrenia. Thus, 

before approaching individuals with schizophrenia to ask if they would be interested in 

taking part in our study, I often had to get to know them first and meet several times in the 

community-based mental health services (e.g. Day Centres), to build trust and rapport 

between us. Despite this process being lengthy at times, it appeared to be effective in most 

cases and from my observations it also reduced patient dropout. Although patient 

recruitment was often challenging, I learnt a lot from this experience – mainly about patients, 

who often confided in me after getting to know me and gave me insight into their illness. I 

am extremely grateful for this first-hand experience of working with people with 

schizophrenia as it was a motivational factor for conducting research on social cognitive 

deficits in individuals with this severe mental disorder. Feedback given by patients upon 

completion of the study visits was also very rewarding as they often found that taking part 

in the iRELATE study gave them a voice and a sense of empowerment as well as hope that 

their participation might contribute to a better understanding of their illness and possibly 

help others in the future. Being involved in both recruitment and assessment of patients 

with schizophrenia also made my data analysis experience quite different than just ‘analysing 

numbers’ as it enabled me to gain a deeper understanding of the results by linking them to 

patients’ experiences and thoughts about their illness they had previously shared with me.  

 

In addition to these few challenges, which in fact turned out to be very beneficial in the end, 

my PhD journey has also taught me a huge amount about the various stages of the research 

process itself from defining a research question to interpretation and report writing – 

although each step requires enormous effort, I found it an extremely stimulating and 

rewarding process. It is fascinating how at the beginning of my PhD I only started with a 

few research questions,  and then had to go through various stages, including learning about 

the background, recruitment, data collection and analysis, before I could answer these 

questions. Although it is a slow and sometimes difficult process, it has taught me ‘how to 

think’ as it required me to organise my own thoughts, be creative and systematically think 
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of novel ideas and ways of solving various issues. Without being able to do so, it would not 

have been possible to complete original research and create answers that no one had known 

before. This experience can be used as scaffolding when I encounter new problems and 

need to solve complex issues in the future in both professional and personal life. Another 

thing I have learnt during my PhD was that I work well as part of a large team as well as by 

myself. While working as part of a group improved a number of my interpersonal skills, 

such as leadership, communication and listening to other people, working by myself built 

my tenacity, resilience and independence, and further developed time management and 

organisational skills. Pursuing a PhD takes some level of intrinsic curiosity, persistence and 

motivation to face all different aspects of the whole process – and what I have learnt from 

my own PhD journey is that I have all these qualities, which I am extremely proud of. I have 

read somewhere that a PhD is 10% inspiration and 90% sheer dogged determination, and 

now after completing my PhD I can totally agree with it.  I also have learnt that forming 

good habits from the very first day of a PhD (e.g. keeping up-to-date with recent and 

relevant publications, writing systematically) is extremely important and that I work best by 

planning my tasks ahead and avoiding distractions. Lastly, my PhD made me realise that I 

can quickly learn new concepts and grasp the various methods used in research, which will 

be vital for future employment opportunities.  

 

Overall, my PhD experience has been an unforgettable journey that stretched me 

emotionally and intellectually and made me a stronger and more confident person than I 

was when I started my PhD. Now, I can also proudly call myself a scientist! 
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Appendix C: Letter of Consent for Galway participants 

 

HRB Clinical Research Facility, Galway  
Áis Taighde Chliniciúil HRB, Gaillimh 

 

Letter of Consent 
 

The purpose of this study - which is to understand changes in aspects of thinking and 
behaviour associated with mental health and emotional difficulties – has been explained 
to me to my satisfaction and I have had an opportunity to read the letter of information. 
 

Participant Initials:___________ Date:___________ 
 

Contact details for members of the study team have been made available to me. I have 
had the opportunity to discuss any questions I may have with the research team, and all 
questions have been answered to my satisfaction. 
 

1. I voluntarily agree to participate in this study and provide the clinical and cognitive data 
requested. I understand that I can drop out at any time, and am not required to give a reason, 
and opting out will not effect my medical care, now or in the future. All clinical and cognitive 
data will be stored at NUI Galway under Prof. Gary Donohoe’s lead. 
 

(Circle as appropriate) YES / NO 
 

Participants Initials:___________ Date:___________ 
 

2. I also agree to provide blood samples that will be used for the purposes of genetic, immune 
and hormone analysis. The study team, led by Prof. Gary Donohoe, is responsible for the blood 
samples. Blood samples will be given a specific study code without any personal identifying 
information. Samples will then be stored in the research laboratory facility of Dr. Declan 
McKernan at NUI Galway, and may be used for future studies seeking to understand the 
genetic and immune basis of brain development and disorders. 
 

(Circle as appropriate) YES / NO 
 

Participants Initials:___________ Date:___________ 
 

The risks associated with having an MRI scan have been explained to me. Specifically, I have 
been told that there is minimal physical risk and that I will not be exposed to x-rays or 
radioactivity in this study. I understand that noise produced by this MRI exam could be very 
loud, and that I will wear earplugs or headphones to prevent damage to my hearing. I have 
been informed that I may experience some discomfort from lying in the MRI scanner such as 
fearfulness of being in a tight space or tight sensations from having my head restrained to 
prevent movement. I have been informed that I will also be asked to perform some tasks that 
I have been trained on, prior to the MRI procedure, which 
 
 
iRELATE Study - Letter of Consent – Final [V4.0_CRF_Galway_ 09/01/2019 ]  



193 
 

 

 

 

should not cause undue distress. I have been further informed that other possible risks 
of injury due to MRI include damage to implanted electronic devices (such as 
pacemakers), aneurysm clips or metal objects. I have been informed that if a brain 
abnormality is observed, that my treating consultant or GP will be informed and that I 
will be called for a meeting with the radiologist. The MRI data will be stored at NUI Galway 
under Prof. Gary Donohoe’s lead. 
 

I agree to have an MRI scan. (Circle as appropriate) YES / NO 
 

Participants Initials:___________ Date:___________ 
 

4. I understand that my neuropsychological and MRI data is likely to be of use in future 
studies that seek to understand the biological and environmental factors that influence 
mental health disorders such as schizophrenia. All data will be stored safely and securely, 
in an anonymised format, in the Psychology building of NUI Galway.  
I agree to the future use of my data for these purposes. 
 

(Circle as appropriate) YES / NO 
 

Participants Initials:___________ Date:___________ 
 

5. I give permission to authorized personnel to have access to my records to determine if 
I am eligible for the study. I understand that my personal details will be kept strictly 
private and confidential, and will only be used for research related to brain, cognition, 
and mental health. 
 

(Circle as appropriate) YES / NO 
 

Participants Initials:___________ Date:___________ 
 

6. I understand that I will not benefit personally from the 

study. Participants Initials:___________ Date:___________ 

 
7. I understand that I am free to withdraw my consent for the study at any time, and either 
participating in or withdrawing from this study will not affect that any medical or 
psychological treatment I receive. 
 

Participants Initials:___________ Date:___________ 
 

8. I agree to have my contact details kept on file, which may be used by the same research 
team to contact me about future studies. If you agree the research team will contact you 
according to your preferences via phone or email. I also understand that I do not give consent 
to future studies by agreeing to be re-contacted for future studies. I understand 
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that this option does not impact on the participation of this study or any future study 
participation. 
 

Participants Initials:___________ Date:___________ 
 
 
 

 

PARTICIPANT’S NAME:  _______________________________________ 
 

 

PARTICIPANT’S SIGNATURE: _________________________________ 
 
 

 

Date: ____________________ 
 
 
 
 

 

WITNESS’S NAME:  _________________________________ 
 
 

 

WITNESS’S SIGNATURE: _________________________________ 
 
 

 

Date: ____________________ 
 
 

 

Research Team: 
 

Prof. Gary Donohoe  
Dept Psychology, Room 1040, Arts Millennium Building Extension (AMBE), NUI Galway. 
Tel: 353-91-495122  
Email: gary.donohoe@nuigalway.ie 
 

Dr. Omar Mothersill 
Room 2060, Arts Millennium Building Extension (AMBE), NUI Galway 
Tel: 353-091-493457 
Email: omar.mothersill@nuigalway.ie 
 

Dr. Maria Dauvermann 
Room 1063 Arts Millennium Building Extension (AMBE), NUI Galway. 
Tel: 353-91-495953 
Email: maria.dauvermann@nuigalway.ie 
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4. I understand that my data is likely to be of use in future studies that seek to understand 
the biological and environmental factors that influence mental health disorders such as 
schizophrenia. All data will be stored safely and securely, in an anonymised format, in the  
Psychology Building of NUI Galway.  I agree to the future use of my data for these 
 

purposes. (Circle as appropriate) YES / NO 
 

Participants Initials: ___________ Date: ___________ 
 

 

5. I understand that my personal details will be kept strictly private and confidential, and will 
only be used for research related to brain, cognition, and mental health. I give permission to 
authorized personnel to have access to my records. (Circle as appropriate)  
YES  /NO 
 

Participants Initials: ___________ Date: ___________ 
 

6. I understand that I will not benefit personally from the 

study. Participants Initials: ___________ Date: ___________ 

 
7. I understand that I am free to withdraw my consent for the study at any time, and either 
participating in or withdrawing from this study will not affect that any medical or 
psychological treatment I receive. 
 

Participants Initials: ___________ Date: ___________ 
 

8. I agree to be contacted for future studies by the same research team. I agree that the 
research team will contact me according to my preferences via phone or email. I also 
understand that I do not give consent to future studies by agreeing to be re-contacted for 
future studies. I understand that this option does not impact on the participation of this 
study or any future study participation. 
 

Participants Initials: ___________ Date: ___________ 
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PARTICIPANT’S NAME:  _______________________________________ 
 

PARTICIPANT’S SIGNATURE: _________________________________ 
 

Date: ____________________ 
 

 

WITNESS’S NAME:  _________________________________ 
 

WITNESS’S SIGNATURE: _________________________________ 
 

Date: ____________________ 
 

 

Research Team: 
 

Prof. Gary Donohoe 
Dept Psychology, Room 1040, Arts Millennium Building Extension (AMBE), NUI Galway. 
Tel: 353-91-495122 
Email: gary.donohoe@nuigalway.ie 
 

Dr. Omar Mothersill 
Room 2060, Arts Millennium Building Extension (AMBE), NUI Galway 
Tel: 353-091-493457  
Email: omar.mothersill@nuigalway.ie 
 

Dr. Maria Dauvermann 
Room 1063 Arts Millennium Building Extension (AMBE), NUI Galway.  
Tel: 353-91-495953  
Email: maria.dauvermann@nuigalway.ie 
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Appendix E: Letter of Information for Galway participants 

 

HRB Clinical Research Facility, Galway  
Áis Taighde Chliniciúil HRB, Gaillimh 

 

Letter of Information to Participants 
 

Project Title: Immune Response & Social Cognition in Schizophrenia (iRELATE) 
 

About this information leaflet:  
You are being invited to take part in a research study. Before you decide, it is important 
for you to understand why the research is being done and what it will involve. This 
Participant Information Sheet will tell you about the purpose of the research, along with 
its potential risks and benefits. 
 

There will be a screening process to ensure that you are eligible and that it is safe for you 
to take part in the study. If eligible, and you agree to take part, we will ask you to sign a 
Consent Form. Only the minimum amount of data necessary for the study is being sought. 
If there is anything that you are not clear about, we will be happy to explain it to you. 
Please take as much time as you need to read it. You will also be given a copy of this 
Participant Information Sheet and the Consent Form to keep. You should only consent to 
participate in this research study when you feel that you understand what is being asked 
of you, and you have had enough time to think about your decision. 
 

It is up to you to decide whether or not to take part. If you decide to take part you are still 
free to withdraw at any time and without giving a reason. A decision to withdraw at any 
time, or a decision not to take part, will not affect your rights in any way. Whether or not 
you agree to take part, any medical care you might be currently receiving will not be 
changed or affected. 
 

Description:  
There is evidence to suggest that certain aspects of our environment and genetic make-
up influence how we think and feel. These aspects may cause differences in the parts of 
our brains that control thoughts and feelings. In this study we are interested in looking 
at how your environment and genes influence your brain structure and function. A 
particular focus of the research is on examining whether these effects are related to 
changes in our immune system – the system that helps us identify infections such as 
viruses and mount a response. The two questions we want to address in this research 
are:  
(1) Does the effect of genes that are already known to increase illness risk occur because 
of changes in our immune system? In order to study these genetic and immune system 
changes we will ask you to give blood (described below).  
(2) Does our early social environment (e.g. our childhood relationships) modify this 
relationship? In order to examine theses influences on thinking and feeling we will ask 
you some questions and take pictures of your brain using Magnetic Resonance Imaging 
(MRI - described below). 
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The study will consist of three assessment visits. The first visit will be a clinical 
assessment, which will take about 2.5 hours. The second visit, which will occur one or 
two weeks later, will involve cognitive assessment, blood draws, and a stress test. This 
visit will take about 2.5 hours. The third visit will include an MRI scan, which will last 
around 1.5 hours. The first and second visits will take place at a clinical centre that is in 
your town (depending on where you live) and the MRI scan in the third visits will take 
place at the MRI facility located in St James Hospital, Dublin. 
 

(1) Clinical assessment visit  

In the clinical assessment will be asked questions about your early childhood experiences 
(including you relationship to your parents as a child, and whether you experienced any 
significant trauma or loss in childhood). 
 

(2) Neuropsychological assessment visit  
This assessment will consist of three parts. Firstly, you will be asked to do tests that look at 
memory, concentration and emotion – these include testing your memory, your ability to 
recognise emotions from pictures of faces, and to ‘read’ other people’s emotions. Secondly, 
your bloods will also be taken for testing. Thirdly, you will be asked to do a stress 

test. 

 

What are the risks associated with giving blood?  

During the neuropsychological assessment a qualified nurse will take your bloods. This 
will be done in the routine way using a blood catheter and the equivalent of three 
tablespoons of blood will be taken. There is minimal physical risk with this procedure. 
 

Storage & future use of blood-based DNA and immune data  

Any samples you provide us with will be stored safely and securely in an anonymised 
format (i.e. with your identifying details such as your name removed). The sample will 
then be used for the genetic and immune components of the study. These samples, along 
with the other information you provide, may also be used in the future by us in further 
studies seeking to understand the genetic and immune basis of brain development and 
disorders. The samples will not be used for any purposes other than for the purpose of 
understanding brain and mental health disorders. 
 

(3) MRI scanning 
visit What is an MRI?  
The purpose of this MRI is to determine the size and shape of the brain, and which brain 
regions are activated as you perform certain tasks. The MRI scanner uses a combination 
of radio waves and a strong magnetic field to take pictures of your brain while you 
perform the tasks. While you are inside the scanner your head will be placed inside a 
special device, known as the head coil. When you have been safely and comfortably placed 
in the head coil, you are moved slowly into the scanner. When your head is in the middle 
of the magnetic field, radio frequency pulses and magnetic fields are switched on and off 
to produce a signal, which we use for measuring blood flow. 
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What will I be asked to do while I am in the MRI scanner?  

Different types of MRI will be done while you are in the scanner. For some images you 
will be asked to lie still and relax. For others you will be asked to do tasks while we take 
the brain pictures. You will be able to hear us while you are in the scanner and we will 
explain exactly what you need to do before we start each MRI test run. Individual MRI 
test runs will last no longer than 10 minutes and the entire testing session will be 
completed within 60 minutes. 
 

Task Description  

You will be asked to complete three tasks during scanning. You will practice the first task 
on a computer before doing the task in the scanner. These tasks include testing your 
memory, your ability to recognise emotions from pictures of faces, and to ‘read’ other 
people’s emotions. These tasks are different tasks than the tasks from the 
neuropsychological assessment. After the MRI scan, you will be asked to do two 
additional tasks, similar to two of the tasks you will have done previously in the MRI 
scanner. 
 

What are the risks associated with MRI?  

Your MRI scan will be operated by qualified individuals. When done in this way, MRI 
presents virtually no risk, as there is NO exposure to x-rays or radioactivity with this 
procedure. However, there are some potential side effects. The noise produced by the 
exam may lead to decreased ability to hear quiet sounds in a small percentage of people. 
You will be issued with protective headphones and earplugs to prevent damage to your 
hearing. 
 

Given the confines of an MRI machine, a small percentage of people in the past have 
reported feeling claustrophobic (fear of being closed in a tight space) when placed into 
an MRI scanner. Please let us know before we put you in the scanner if you have 
experienced claustrophobia in the past. During MRI scanning, you will be able to speak to 
the MRI operator via a microphone. This will be used to regularly check your comfort and 
to allow you to inform us of any problems or concerns, or to stop the scan if you feel any 
discomfort. 
 

Benefits  

There will not be a direct personal benefit to you from participating in this study. The 
long-term purpose of the study is to improve our understanding of serious mental health 
disorders such as schizophrenia. This improved understanding may, we believe, have 
potential benefits for discovering new treatments for these disorders in the future, and 
this is why we are asking you to participate. 
 

You will be reimbursed for travel and related expenses incurred with attending for 
assessments, but you will not be paid for your participation. Feedback on the assessment will 
not be provided routinely, but you will be able to seek summary feedback on you cognitive 
assessment if you wish, along with a photo taken from your brain scan. 
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Confidentiality and data storage  

Your identity will remain confidential throughout and after the study. The signed consent 
form will be stored on site by the principal’s investigator and only members of the 
research team will be granted access to the form. A reference number will be assigned to 
the participant’s name upon participation in the study as part of ensuring confidentiality. 
This number will be used to identify all material collected from you. Only the research 
team will have access to the coded data from the experiment. These members are bound 
by a contractual code of secrecy that means that members would face disciplinary action 
who disclose or facilitate unauthorised access to identifiable data. All other data from the 
study visits (i.e. the clinical assessment visit, the neuropsychological assessment visit and 
the MRI scanning visit) will be safely stored with Prof. Gary Donohoe, who leads the 
study, and Dr. Declan McKernan at NUI Galway. 
 

All data that will be provided will be processed by the research team and collective 
results may be published in scientific journals and/or conferences. However at no point 
will individual results be interpreted. The results of the research will not be used or 
disclosed for commercial purposes. 
 

Conditions and withdrawal  

It is entirely up to you if you would like to participate in this study. As a participant of 
this study, you may voluntarily decide to withdraw at any time without any 
consequences. In the event that you need to withdraw before the day of the experiment, 
you only need to contact the research team via email. During the experiment, should you 
experience any discomfort with the blood draws or in the MRI scanner you can easily 
communicate your discomfort and request the experiment to be discontinued. 
 

Research Ethics Committee  

The study has been approved by the Research Ethics Committee at Tallaght University 
Hospital. No persons, who are carrying out this research, have a link to the Committee or 
the institution behind the committee. 
 

Lawful basis for the research  

This health research is carried out based on the General Data Protection Regulation 
(Article 6 and Article 9). 
 

Re-Contact  
It is optional for you to be contacted by the same research team for future studies. If you 
agree the research team will contact you according to your preference via phone or email. If 
you agree to be contacted for future studies, you do not give consent to future studies. This 
option does not impact on the participation of this study or any future study. 
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For further information please contact:  
Prof. Gary Donohoe 
Room 1040, Arts Millennium Building Extension (AMBE), NUI Galway 
Tel: 353-91-495122 
Email: gary.donohoe@nuigalway.ie 
 

Dr. Omar Mothersill 
Room 2060, Arts Millennium Building Extension (AMBE), NUI Galway 
Tel: 353-091-493457  
Email: omar.mothersill@nuigalway.ie 
 

Dr. Maria Dauvermann  
Room 1063 Arts Millennium Building Extension (AMBE), NUI Galway 
Tel: 353-91-495953  
Email: maria.dauvermann@nuigalway.ie 
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Appendix F: Letter of Information for Dublin participants 
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Appendix G: Recruitment Letter to Consultants – Galway 

 

iRELATE_Information_Sheet_Clinicians_Galway_V2.4_20/09/17  
 

Immune Response & Social Cognition 

in Schizophrenia (iRELATE) 
 
 
 
 
 
 

 

University Hospital Galway St. James’s Hospital Dublin 
  

 

 
Summary of the study 
 
The aim of the study is to gain a better understanding of how the environment and genes influence your brain structure 

and function. A particular focus of the research is on examining whether these effects are related to changes in the 

immune system in individuals with schizophrenia. 

 
What is involved in the study? 
 
There are three parts to the study: 
 
1) There is a screening process to ensure the participant is eligible and that it is safe for him/her to take part in the 

study. Following this, the participant will be asked to complete pen and pencil questionnaires about early 

childhood experiences and there will be some clinical interviews. This first part of the study will take about 2.5 

hours. 
 
2) In the second part of the study, the participant will be asked to complete pen and pencil tests and computer tasks 

that look at memory, concentration and emotion. In addition, he/she will also be asked to provide small blood 

samples for immune function and genetic testing. Lastly, he/she will also be asked to participate in a stress task. 

This part will stake about 2.5 hours. 
 
3) In the third part of the study, the participant will be asked to do new computer tasks while having an MRI scan 

of the participant’s brain done. This part will take about 1.5 hours. 

 
The first and second part of the study will take place at the University Hospital Galway, whereas the third part of the 

study will take place at St. James’s Hospital in Dublin. All travel and related expenses for the study will be fully 

reimbursed. In addition, we can provide feedback on the pen and pencil tests and computer tests. We also give a DVD 

containing the MRI scan of the participant’s brain. 

 
What individuals can be included in the study? 
 

Patient is between 18 and 65 years old   
Patient has a diagnosis of schizophrenia or schizo-affective disorder as defined by DSM-IV 

Patient does not currently misuse substances (for at least one month) 
 
 
Who will be in contact with the participants? 
 
Dr. Maria Dauvermann (Postdoctoral Research Fellow) 
 

 
Prof. Gary Donohoe (Principal Investigator) 

 
Tel: 091 495 953 
 
Email: maria.dauvermann@nuigalway.ie 
 
Tel: 091 495 122 
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Appendix H: Recruitment Letter to Consultants – Dublin 

 

iRELATE_Information_sheet_clinicians_Dublin_v2.3_18/04/17  
 
 
 
 
 
 
 
 
 
 

Immune Response & Social Cognition 

in Schizophrenia (iRELATE)  
 
 
 
 
 
 

 
St. James’s Hospital Dublin 

 
Summary of the study 
 
The aim of the study is to gain a better understanding of how the environment and genes influence your brain structure 

and function. A particular focus of the research is on examining whether these effects are related to changes in the 

immune system in individuals with schizophrenia. 

 
What is involved in the study? 
 
There are three parts to the study: 
 
1) There is a screening process to ensure the participant is eligible and that it is safe for you to take part in the study. 

Following this, the participant will be asked to complete paper and pencil questionnaires about early childhood 

experiences and there will be some clinical interviews. This first part of the study will take about 2.5 hours. 
 
2) In the second part of the study, the participant will be asked to complete paper and pencil tests and computer tasks 

that look at memory, concentration and emotion. In addition, he/she will also be asked to provide small blood 

samples for immune function and genetic testing. Lastly, he/she will also be asked to participate in a stress task. 

This part will stake about 2.5 hours. 
 
3) In the third part of the study, the participant will be asked to do new computer tasks while having an MRI scan 

of the participant’s brain done. This part will take about 1.5 hours. 

 
All study parts will take place at St. James’s Hospital in Dublin. Travel and related expenses for the study will be 

reimbursed. In addition, we can provide feedback on the paper and pencil and computer tests. We also give a DVD 

containing the MRI scan of the participant’s brain. 

 
What individuals can be included in the study? 
 

Patient is between 18 and 65 years old   
Patient has a diagnosis of schizophrenia or schizo-affective disorder as defined by DSM-IV 

Patient does not currently misuse substances (for at least 1 month) 
 



210 
 

Appendix I: CAMI form 

 

Centre for Advanced Medical Imaging (CAMI) 
                    St. James’s Hospital, Dublin 

 

RESEARCH SUBJECT - SCAN REQUEST FORM 

 
 

 

STUDY DETAILS: 
 

Principal Investigator:Click here to enter text. Study name: Click here to enter text. 

Date: ____/____/____  Time: Click here to enter text.  

 

 

PATIENT DETAILS: 

Forename:Click here to enter text.   Surname:Click here to enter text.      
DOB: ____/____/____     Sex: Click here to enter text.        
CAMI MRN: Click here to enter text.   SJH MRN: Click here to enter text.             

Mobility: Walk ☐ Chair ☐ Requires Assistance ☐  Weight: Click here to enter text. 

________________________________________________________________ 

 

PATIENT HISTORY 

 

1. Does the patient have any of the following: (YES / NO)  
 

Cardiac pacemaker ☐ 

Aneurysm clip      ☐ 

 
2. Any history of renal (kidneyy) disease/failure, dialysis or diabetes? (YES / NO)  

  

Creatine level within 3 months: Click here to enter text. 
(only for studies using contrast agent) 

 

3. Does the patient have any implants / prosthesis? (YES / NO) 
 

Type of Implant: Click here to enter text. Model Number: Click here to enter text. 

Name of implant: Click here to enter text. Manufacturer: Click here to enter text.
   

4. Has the patient ever been injured by metallic object or fragment especially to the eyes? (YES / NO) 

(Metallic slivers, shaving, bullet, shrapnel, foreign body)  

 
  

5. Has the patient prior surgery or an operation of any kind? (YES / NO) 
If yes, please indicate the date and type of surgery: 
Month:Click here to enter text. Year: Click here to enter text.Type of Surgery: Click here to enter text. 
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Appendix J: Childhood Trauma Questionnaire (CTQ) – amended version 

 
 
 
 
 
 

Childhood Trauma Questionnaire 

 
Instructions: The questions below ask about some of your experiences growing up as a child and a 

teenager. Although these questions are of a personal nature, please try to answer as honestly as you 

can. For each question, circle the dot under the response that best describes how you feel. If you wish 

to change your response, put an X through it and circle your new choice. If you are not sure about the 

frequency of a specific event and the age when it happened, please give an estimated answer. 
 

  Never Rarely Sometimes Often Very 

 When I was growing up: True True True True Often 
      True 
       

1. I didn’t have enough to eat. o o o o o 

2. I knew that there was someone to take care of o o o o o 

 me and protect me.      

3. People in my family called me things like o o o o o 

 ‘stupid’, ‘lazy’, or ‘ugly’.      

4. My parents were too drunk or high to take care o o o o o 

 of the family.      

5. There was someone in my family who helped o o o o o 

 me feel that I was important or special.      

6. I had to wear dirty clothes. o o o o o 

7. I felt loved. o o o o o 

8. I thought that my parents wished I had never o o o o o 

 been born.      

9. I got hit so hard by someone in my family that I o o o o o 

 had to see a doctor or go to the hospital.      

 Age when this first happened? ____      

10. There was nothing I wanted to change in my o o o o o 

 family.      

11. People in my family hit me so much that it left o o o o o 

 me with bruises or marks.      

 Age when this first happened? ____      

12. I was punished with a belt, a board, a cord, or o o o o o 

 some other hard object.      

 Age when this first happened? ____      

13. People in my family looked out for each other. o o o o o 

       

      1 
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14. People in my family said hurtful or insulting o o o o o 

 things to me.      

15. I believe that I was physically abused. o o o o o 

 Age when this first happened? ____      

16. I had the perfect childhood. o o o o o 

17. I got hit or beaten so badly it was noticed by o o o o o 

 someone like a teacher, neighbour or doctor.      

 Age when this first happened? ____      

18. I felt that someone in my family hated me. o o o o o 

19. People in my family felt close to each other. o o o o o 

20. Someone tried to touch me in a sexual way, or o o o o o 

 tried to make me touch them.      

 Age when this first happened? ____      

21. Someone threatened to hurt me or tell lies o o o o o 

 about me unless I did something sexual with      

 them.      

 Age when this first happened? ____      

22. I had the best family in the world. o o o o o 

23. Someone tried to make me do sexual things or o o o o o 

 watch sexual things.      

 Age when this first happened? ____      

24. Someone molested me. o o o o o 

 Age when this first happened? ____      

25. I believe that I was emotionally abused. o o o o o 

 Age when this first happened? ____      

26. There was someone to take me to the doctor if I o o o o o 

 needed it.      

27. I believe that I was sexually abused. o o o o o 

 Age when this first happened? ____      

28. My family was a source of strength and support. o o o o o 
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Appendix K: Parental Bonding Instrument (PBI) 
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- END OF THESIS - 

 

 

  


