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Thesis Portfolio Abstract

Reduced social functioning is a key characteristic of the psychosis
continuum. However, it is currently unclear how effective a range of psychological
interventions are in improving social functioning in at risk mental states (ARMS)
and first episode psychosis (FEP) populations. One treatment target that has
received increased interest is social cognitive function. However, there has not yet
been a comprehensive analysis of the literature investigating the relationship
between social cognition, social functioning, and psychotic symptomatology. To
this end we conducted a systematic review and meta-analysis to determine the
effectiveness of psychological interventions on social functioning, and to determine
the nature of relationship between social cognition, social functioning and
psychotic symptoms in ARMS and FEP. Our systematic review demonstrated that
CBT, multicomponent and service level interventions have efficacy in FEP, whilst
there is currently no evidence that CBT, and limited evidence that other therapeutic
modalities, are efficacious in improving social functioning in ARMS populations.
Overall methodological quality was highly variable and there was a high risk of
bias in many domains. Our meta-analysis revealed that in ARMS participants,
better overall social cognitive performance and emotion recognition were related to
better social functioning, and better emotion recognition performance was related
to lower psychotic symptoms. In FEP, significant relationships were identified in
all domains indicating that better social cognitive performance is related to
enhanced social functioning and lower psychotic symptoms. Effect sizes for all
meta-analyses were small (range r=0.1 to 0.3). Together, our findings indicate that
there is a need for future trials targeting social functioning, particularly in ARMS

populations. Moreover, considering the consistent significant relationship between



social cognitive performance, social functioning and psychotic symptoms, interventions
designed to target social cognition specifically in ARMS and FEP may prove beneficial in
improving deficits in this domain, and potentially functioning and psychotic

symptomatology.
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Chapter 1

General Introduction



1.1. Overview of Introduction

The following section aims to introduce the key concepts, definitions, literature and
theoretical models of relevance to this thesis. Psychosis and the psychosis continuum are
defined and described, followed by a discussion of the Clinical Staging Model, the at-risk
mental state concept and First Episode Psychosis. Next, the evidence indicating that social
functioning is impaired along the psychosis continuum is reviewed. Social cognition is
described and along with the commonly investigated subdomains, and the literature
indicating that social cognitive deficits are apparent at different stages along the psychosis
continuum, is outlined. Following this, key psychological models that are important for
understanding how social functioning and social cognition are affected in psychosis are
outlined, along with a conceptual framework linking social cognition, positive and
negative symptoms and social functioning. Finally, the thesis aims and hypothesis are

described in the final section of this General Introduction.



1.2. The Psychosis Continuum

In its broadest usage, the term psychosis refers to a set of symptoms which
can occur in a number of psychiatric, neurodevelopmental, neurological and
medical conditions (Arciniegas, 2015). The Diagnostic and Statistical Manual of
Mental Disorders (5th ed.; DSM-5; American Psychiatric Association, 2013)
defines psychotic symptoms as hallucinations in any sensory modality and/or
delusions. When they occur in an organic condition they are referred to as
secondary psychoses, whilst in the absence of any clear organic cause, are referred
to as a primary affective or non-affective psychotic disorder (Arciniegas, 2015).
Psychiatric nosology has produced discrete categorisations to identify and diagnose
individuals presenting with particular combinations of positive symptoms
(hallucinations and delusions) and negative symptoms which include reduced
initiation of goal directed behaviour (avolition), range and intensity of emotional
expression (affective flattening) fluency and production of speech and thought
(alogia) and expectation and experience of pleasure (anhedonia; DSM-5, 2013).

Psychotic disorders, such as schizophrenia, are associated with significant
personal and societal burden. Chronic course schizophrenia is associated with a
reduced life expectancy of approximately 10 years and accounts for a
disproportionate amount of disability when compared to all other health conditions
(Rossler, Salize, van Os, & Riecher-Rossler, 2005). The impact of psychosis
extends beyond the individual, impacting significantly on the family and carers of
those who develop a psychotic disorder (Onwumere, Shiers, & Chew-Graham,
2016). In a comprehensive analysis of studies conducted between 1950 and 2009,
the incidence of all new cases of psychoses in England during this time period was

31.7 per 100,000 person-years, with the peak age of onset in the early twenties



(Kirkbride et al., 2012). Prior to the age of 45 years, incidence rates were higher in men,
after which point there was no gender difference, and rates were higher in ethnic minority
groups (Kirkbride et al., 2012). In addition, the Adult Psychiatric Morbidity Survey
estimated the prevalence of psychotic disorders in England as 0.7% of adults aged 16 and
over (McManus, Meltzer, Brugha, & Bebbington, 2009). Findings in England are in line
with the wider international literature (Hafner, 2000; McGrath et al., 2004).

Despite the clinical and research utility of discrete psychiatric diagnostic
categories, there has been a move in recent decades towards understanding psychosis, and
psychotic disorders, as representing a continuum of interrelated and overlapping mental
health conditions (Guloksuz & van Os, 2018). This is an area of ongoing debate (Curtis &
Derks, 2017), however, there are some key points which lend weight to adopting this
perspective. The most commonly researched psychotic disorder is schizophrenia, yet it
represents only 30% of the of the broader psychosis continuum of disorders (Perél& et al.,
2007), in which patients have the worst outcomes. As such, an overly exclusive focus on
the aetiology and treatment of schizophrenia will potentially miss a large number of
individuals who experience psychotic symptoms, and will thus not be representative of the
wider population. Recent studies have demonstrated that subthreshold psychotic
experiences are common in the general population, with incidence rates around 2.5%
(Linscott & Van Os, 2013). In addition, it appears that although psychotic like experiences
have some predictive value in identifying who will later develop a psychotic disorder, the
combination with affective disturbance and motivational impairments produces a much
greater risk of psychotic disorder in the future (Dominguez, Saka, Lieb, Wittchen, & van
Os, 2010; Hanssen, Bak, Bijl, Vollebergh, & Van Os, 2005). Thus psychotic symptoms
alone are a poor indicator of the potential to progress to a psychotic disorder, and it has

been proposed that psychosis is best viewed as a marker of severity of psychopathology



more broadly, and as a transdiagnostic symptom of the psychosis continuum

(Guloksuz & van Os, 2018).

1.2.1. The Clinical Staging Model

The clinical staging model of psychosis (McGorry, Hickie, Yung, Pantelis,
& Jackson, 2006), has largely been adopted in research and clinical settings to
identify and provide treatment to individuals at the earliest possible time point.
Within the clinical staging model, the current view is that there are three key stages
in which to identify and treat individuals with varying severity of symptoms (see
Figure 1.1.). The first stage is the ‘at-risk’ period prior to the onset of frank
psychotic symptoms; the second stage is the early detection and intervention for
individuals who have developed a FEP and frank psychotic symptoms; and the
third stage is the critical period post diagnosis of FEP, which is most commonly
viewed to be up to five years (McGorry et al., 2006; McGorry, Killackey, & Yung,

2008).

Recovery/ ongoing

At Risk Phase First Episode Phase
symptoms

Threshold for
psychotic disorder

Symptoms

Time

Figure 1.1. The Clinical Staging Model of Psychosis. Three key phases are identified across the
psychosis continuum. 1. The at risk phase during which the individual may experiences elevated levels
of general psychopathology (e.g. anxiety, low mood) and low level/ transient psychotic symptoms; 2.
The first episode phase during which the individual has crossed a threshold to frank psychosis and
presents to services for treatment; 3. The recovery or ongoing symptom phase during which the
individual may recover fully and all psychotic symptomatology may remit, or some level of psychotic
symptomatology may persist.



1.2.2. The At Risk Mental State Concept

A prodromal phase of psychosis has been recognised since the early 20" century
(Fusar-Poli et al., 2013). However, the ‘at risk’ concept was first fully operationalized just
over two decades ago, with a set of standardised criteria to identify individuals as being at
Ultra-High-Risk (UHR) of developing a psychotic disorder (Yung & McGorry, 1996). In
addition to UHR, there are a number of different terms in the literature referring to this
period of illness including clinical high risk for psychosis (CHR) and at-risk mental state

(ARMS). Herein, the term ARMS will be used to refer to UHR, prodromal and CHR.

Since the introduction of the UHR concept, there has been a rapid growth of
studies utilising this criteria to investigate the risk factors and aetiological mechanisms
involved in the development of psychosis (McHugh et al., 2018). In addition, there have
now been a number of substantial clinical trials of psychological interventions to improve
outcomes and prevent the progression to frank psychosis in ARMS individuals (see
Chapter 2 for review of trials).

The gold standard measure for identifying ARMS individuals is the clinician
administered Comprehensive Assessment of At Risk Mental States (CAARMS; Yung et
al., 2005). However, other measures for identifying individuals at risk of developing
psychosis include the Structured Interview for Prodromal Syndromes (SIPS), the Scale
of Prodromal Symptoms (SOPS; Miller et al., 2003), and Early Recognition Inventory
(Hafner et al., 2004).

The CAARMS was developed for clinical and research use and defines individuals
as UHR for developing psychosis if they fall into one or more of three categories; 1.
Attenuated psychotic symptoms; 2. Brief limited intermittent psychotic symptoms; 3.Trait

vulnerability group (see Table 1.1. for details). In addition, the individual must be



between 15 and 25 years-of-age, have been referred to a specialised service for
support, and have experienced a decline in functioning lasting at least one month
during the past year, or sustained low functioning (Yung et al., 2005).

Despite the utility of the CAARMS in identifying ARMS individuals, only a
proportion of these individuals will subsequently transition to develop a full
psychotic episode. For example, in an Australian sample of individuals identified as
UHR, 34.9% developed psychosis during a 10-year follow-up period (Nelson et al.,
2013), and when key predictor variables are combined using complex statistical
modelling in empirical studies, the predictive value is, at best, around 80%
(Thompson, Marwaha, & Broome, 2016). As such, there is ongoing debate
regarding the utility and validity of the ARMS concept (Fusar-Poli, 2018; Fusar-
Poli et al., 2013).

In those individuals who do transition to frank psychosis, the factors driving
this are still not fully understood. Social functioning and social cognition are two
factors which have become an area of significant interest, and will be discussed

further below.



Table 1.1. The Ultra High Risk (UHR) Criteria

Group

Criteria

Vulnerability
Group (state and
trait risk factors)

1% degree relative with psychotic disorder OR schizotypal
personality disorder in patient

Significant decline in mental state or functioning (30% drop in
SOFAS), maintained for at least 1 month, during the past 12
months Or sustained low functioning for 1 year or longer (SOFAS
score of 50 or less functioning during the past month

Attenuated Positive
Psychotic
Symptoms

1 or more of the following symptoms: ideas of reference, odd
beliefs or magical thinking, perceptual disturbance (visual,
auditory, olfactory, gustatory, tactile or somatic), paranoia,
disorganised speech.

Symptoms must occur at least 3-6 times per week, lasting more
than one hour. Or daily, lasting one hour or more

Symptoms must be present for the past year.

Symptoms must be present for 1 week or more but less than or
equal to 5 years.

Significant decline in mental state or functioning (30% drop in
SOFAS), maintained for at least 1 month, during the past 12
months Or sustained low functioning for 1 year or longer (SOFAS
score of 50 or less functioning during the past month

Brief limited
intermittent
psychotic symptoms

Transient psychotic symptoms: 1 or more of the following
symptoms: ideas of reference, odd beliefs or magical thinking,
perceptual disturbance (visual, auditory, olfactory, gustatory,
tactile or somatic), paranoia, disorganised speech.

Symptoms must be continuous/ occur several times per week
Symptoms must have occurred during the past year.

Symptom episode must have lasted for less than one week and
spontaneously remitted

Significant decline in mental state or functioning (30% drop in
SOFAS), maintained for at least 1 month, during the past 12
months Or sustained low functioning for 1 year or longer (SOFAS
score of 50 or less functioning during the past month




1.2.3. First Episode Psychosis

The concept of first episode psychosis (FEP) appears self-explanatory in
that, an individual must cross a threshold to meet diagnostic criteria for one of the
major non-affective or affective psychotic disorders, and this must be the first time
they have presented to services for treatment and met these criteria (Fusar-Poli et
al., 2016). However, there are some variations in definition and conceptualisations
in the literature which are important to outline. In addition to FEP, other terms
include; early schizophrenia, early psychosis, recent-onset schizophrenia, early
phase schizophrenia, early stage schizophrenia and early course schizophrenia
(Newton et al., 2018). Even more problematically, there is variation in the
definition of these terms regarding number of episodes, duration of symptoms, and
severity of symptoms. In many studies it is unclear if participants are in an acute
phase or stable remission, and the ‘cut-off” number of years in which someone is
still considered to be in the FEP phase of illness varies from less than one year to
less than five years (Newton et al., 2018). Clearly, there is a need for greater
standardisation in definition and terminology of what constitutes a FEP. However,
for the purpose of this thesis, FEP is considered to be within five years of
developing frank psychotic symptoms and/or presenting to services for treatment

within this period (McGorry et al., 2008).

1.2.4. Early Intervention in Psychosis

Until the 1980s, progress in early intervention in psychotic disorders was
hampered by the legacy of the Kraepelinian view of psychotic disorders,
particularly schizophrenia, as neurodegenerative diseases with an invariably poor

long term outcome (Zubin, Oppenheimer, & Neugebauer, 1985). However,



following seminal research conducted in the early 1980s, (Crow, MacMillan, Johnson, &
Johnstone, 1986; Kane, Rifkin, Quitkin, Nayak, & Ramos-Lorenzi, 1982; Lieberman et al.,
1992) early intervention (EI) services were established, first in Melbourne, Australia, then
in Europe and North America (Edwards & McGorry, 2002; McGorry, Edwards,
Mihalopoulos, Harrigan, & Jackson, 1996). The key aim of EI services is to identify and
provide treatment to individuals who have developed a FEP, so as to promote the best long
term outcomes. In the UK, EI services were introduced by the National Service Framework
in 1999 (Department of Health, 1999). Some of the key randomised controlled trials
(RCTs) of early intervention services include the EPPIC trial in Australia (McGorry et al.,
1996), the OPUS trial in Denmark (Petersen et al., 2005), and the Lambeth Early Onset
(LEO) trial in the UK (Craig et al., 2004). The most comprehensive of these trials was the
OPUS which had a large sample and followed patients for up to 10 years; at the 2 year time
point the treatment group had significantly lower psychotic symptoms and higher general
functioning (Bertelsen et al., 2008; Secher et al., 2014). The EPPIC trial has received
criticism due to its methodology (Raven, 2013) and the LEO trial found only significant
differences in hospital readmissions and not in relapse rates between the treatment and
control group. Nonetheless, it is now widely accepted that psychological and functional
outcomes for individuals presenting with psychosis are better when identified as early as
possible, and treatment is provided within an EI model, rather than within a general
community mental health team. As such, EI is now a standard of care in the UK for
individuals suspected of having a FEP (National Institute for Health and Care Excellence,

2014).
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1.3. Psychosis and Social Functioning

Social functioning broadly refers to an individual’s capacity to engage in
meaningful activities (e.g. work and leisure activities), and their ability to develop
maintain interpersonal relationships (Couture, Lecomte, & Leclerc, 2007). A range
of different measures are used in the literature and clinically to assess social
functioning (see Table 1.2. below for commonly used measures). As noted above,
part of the diagnostic criteria for ARMS is impaired social functioning, and such
impairments have been recognised as a significant difficulty in those who develop a
psychotic disorder (Hodgekins et al., 2015). Negative symptoms and
neuropsychological impairments have previously been identified as key factors
driving functional impairments in ARMS populations (Cotter et al., 2014). It has
been reported that the level of social functioning impairment in ARMS participants
is not significantly different to FEP participants or those who have had multiple
psychotic episodes (Addington, Penn, Woods, Addington, & Perkins, 2008).
However, this study measured social functioning using the Social Functioning
Scale (Birchwood, Smith, Cochrane, Wetton, & Copestake, 1990) and different
results have been reported when the analysis has used a different outcome measure.
For example, in a comprehensive study using the Time Use Survey (Hodgekins et
al., 2015), the average number of hours per week spent in structured activity was
compared in ARMS and FEP participants. In this study, 45 hours of structured
activity per week was identified as the cut-off for ‘normal’ levels of functioning.
The following rates of social disability were identified: for ARMS participants
28.6% had no disability (>45 hours), 21.1% were at risk of social disability (>30
hours <40 hours), 21.6% had social disability (>15 hours < 30hours) and 28.6%

had severe social disability (<15 hours). In FEP participants 18.9% had no

11



disability, 13.5% were at risk of social disability, 17.9% had social disability, and 49.7%
had severe social disability (Hodgekins et al., 2015). The difference between ARMS and
FEP participants was statistically significant, indicating that when a more sensitive
measure of social functioning is employed, social functioning impairments are greater
following the development of a FEP in comparison to being in an ARMS (Hodgekins et
al., 2015).

The degree to which impaired social functioning precedes, or is a result of,
psychotic symptomatology, is unclear. However, psychological models have been
developed which provide some indication of this direction of effect and highlight the
importance of social functioning as a treatment target (see Section 1.6. below).
Importantly, in individuals diagnosed with a psychotic disorder, it has been reported that
only around half return to normal social functioning and can engage in meaningful
activities such as competitive employment (Harrison, Croudace, Mason, Glazebrook, &
Medley, 1996; Tsai et al., 2001). The combination of a decline in social functioning along
with co-morbid psychopathology (e.g. depression and anxiety) appears to be most
predictive of long term social functioning impairments (Fowler et al., 2010). As such, there
has been increased effort to better understand the psychological processes involved in
functional outcomes, particularly social functioning, in psychotic disorders, and to develop
better psychological interventions to alleviate these difficulties (see Chapter 2 for review
of interventions; (Devoe, Farris, Townes, & Addington, 2018; Fowler et al., 2010;
Hodgekins et al., 2015). One psychological process that has received increased attention in

functional outcomes in psychosis is social cognitive functioning.
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Table 1.2. Commonly used measures of social functioning

Type of Social Measure Description Outcomes Available Psychometric References
Measure Functioning Properties
Measure
Clinician Rated = SOFAS 10 anchor points assessing social, One item score (0-100) Interrater reliability: 1ICC=0.94, Burns & Patrick, (2007);
occupational, academic, and where higher score equals  good convergent and discriminant  Hilsenroth et al., (2000).
personal functioning better functioning . validity
GAF-F 10 anchor points assessing social, One item score (0-100) Correlations between self and Bodlund, Kullgren,
occupational, family and work/ where higher score equals  expert ratings on the GAF have Ekselius, Lindstrém, &
academic domains better functioning . shown to be highly correlated (r= von Knorring, (1994);
0.62 p<0.001) Burns & Patrick, (2007).
GFS 10-item measure assessing the scoring range of 1-10 excellent interrater reliability (a=  Cornblatt et al., (2007);

quality of peer relationships, level of

peer conflict, age appropriate
intimate relationships and

involvement with family members

with 1 representing severe
dysfunction and 10
representing superior

functioning

0.78-0.84), good convergent
validity (total score r=0.59) when
tested in a FEP sample of
participants, and good
discriminant and good predictive

validity in an ARMS populations

Piskulic, Addington,
Auther, & A Cornblatt,
(2011)
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Type of Social Measure Description Outcomes Available Psychometric References
Measure Functioning Properties
Measure
SAS-II 53-item instrument assessing work Total score in each Limited psychometric data Glazer, Prusoff, John, &
role, immediate family relationships, domain, and overall total ~ available. Self and expert ratings ~ Williams, (1981);
extended family relationships, sexual score on this scale have been shown to Schooler et al., (1979);
functioning, romantic involvement, be highly correlated (r =0.72) and  Weissman & Bothwell,
parental role, social leisure activities it differentiates participants (1976).
and personal well-being diagnosed with schizophrenia and
those without
RFS Four rating scales assessing the Total score in each Good discriminant validity, Goodman et al., (1993);
following domains of social domain, and overall total ~ construct validity, inter-rater Strauss & Carpenter,
functioning; work productivity, score reliability (r= 0.64-0.92) and test-  (1977).
independent living and self-care, retest reliability (r=0.85-0.92).
immediate social network
relationships and extended social
network relationship
TUS Semi-structured interview assessing ~ Weekly average hours Good discriminant validity in Gee et al., (2016);

time spent in employment,
education, voluntary work, leisure
activities, childcare, housework and

chores

spent in each activity

differentiating social functioning
between ARMS individuals and a
non-clinical sample (all p<0.007,

except for sporting activities

Hodgekins, French, et
al., (2015).
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Type of Social Measure Description Outcomes Available Psychometric References
Measure Functioning Properties
Measure
Self-reported SFS 79 items assessing social SFS total score which Good internal consistency Addington et al., (2008);
engagement/withdrawal, ranges from 0-236, with (Cronbach's a= 0.69- 0.87) in Addington et al., (2017);
interpersonal higher scores indicating schizophrenia. Birchwood et al., (1990);
behaviour/communication, better social functioning Differentiates between ARMS Burns & Patrick, (2007);
participation in prosocial activities, and non-ARMS individuals Jang et al., (2011).
participation in recreational
activities, independence-competence
(perceived ability to complete tasks
of everyday social functioning),
independence performance (rate of
completion of tasks of everyday
social functioning),
employment/occupation
SAS-SR 54-item instrument assessing work, Total score in each Significant inter-correlation Weissman & Bothwell,

social and leisure activities, family
relationship, marital relationship,
parental role, and role within the

family unit

domain, and overall total

score

between informant and patient

(0.74) and interviewer and patient

(0.70;

(1976).
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Type of Social Measure Description Outcomes Available Psychometric References
Measure Functioning Properties
Measure
SBS Assesses a number of behaviours: Score for each individual  inter-rater reliability (o= 0.94), Wykes & Sturt, (1986)

communication, sociability,
depression, anxiety, suicidality, odd
ideas, restlessness, socially
unacceptable habits or manners,
violence, sexual behaviour, self-care,

activity and speech, attention

behaviour and two global
scores: the severe
behaviour score (BSS)
and mild and severe

behaviour score (BSS)

and inter-informant reliability
(0=0.91), are excellent; test-retest
reliability (¢=0.70) and Inter-
setting reliability (0=0.70) are

acceptable

GAF-F, Global Assessment of Functioning- Functioning subscale; GFS; Global Functioning: Social Scale; RFS; Role Functioning Scale; SAS-I1, Social Adjustment

Scale 2" Edition; SAS-SR, Social Adjustment Scale- Self Report; SBS, Social Behaviour Schedule; SFS; Social Functioning Scale ; SOFAS, Social and Occupational

Functioning Assessment Scale; TUS, Time Use Survey.
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1.4. Social Cognition

Social cognition is an umbrella term which refers to set of cognitive
processes by which the individual perceives, interprets and processes social
information (Green et al., 2008). It is considered to be a fundamental function of
the human mind (with varying degrees apparent in other animals) which confers
survival advantages; allows humans to learn through the consequences of other
individuals experiences (social learning/ social referencing); underpins the ability
to infer the intentions, desires, beliefs, wants and needs of people in the social
environment; is the cognitive means by which humans can create a shared world
and interact through symbols, myths, language, culture and religion; and provides
the capacity to co-operate in small and large societies (Frith & Frith, 2007).
Considering the role of social cognition in all of human social life, normal social
cognitive functioning is believed to underpin general social functioning capacity
(Schonherr, 2017)

Within the empirical literature, there is some variation in the specific
subdomains of social cognition. However, most commonly the key subdomains
include emotion recognition, theory of mind (ToM), social perception and
attributional bias (Pinkham et al., 2014). It is important to note that social cognition
is conceptualised as distinct, but not independent of, neuropsychological functions
such as episodic memory or executive function. For example, verbal
comprehension and perceptual reasoning are related to a number of social cognitive
measures (Henry, Von Hippel, Molenberghs, Lee, & Sachdev, 2016), and if an
individual has a primary memory or executive functioning impairment, then aspects

of social cognition may also be affected (Pinkham & Penn, 2006).

17



There is now a significant literature across all the major psychiatric diagnoses,
neurodevelopmental disorders and neurodegenerative diseases, indicating that social
cognitive impairments are apparent, and quite pronounced, across these conditions (Cotter
et al., 2018). As such, social cognitive dysfunction has been proposed as a transdiagnostic
clinical marker of psychopathology and neurological disease (Cotter et al., 2018; Henry et

al., 2016).

1.4.1. Emotion Recognition

Emotion recognition is defined as the ability to identify others’ emotions through
facial expressions, vocal prosody and body language (Pinkham et al., 2014). In addition,
emotion processing refers to the ability to recognise and regulate one’s own emotions, but
is measured distinctly, and so will be considered here as a separate domain of
psychological function from emotion recognition. However, it should be noted that the
ability to identify others emotion and the ability to label and regulate one’s own emotions
are not mutually exclusive. A number of assessment methods have been developed to
determine an individual’s emotion recognition capacity (see Table 1.3. for description of
common tests), which have their foundation in the work by Paul Ekman (Ekman &
Friesen, 1976) who was inspired by Darwin’s proposition of universal facial expressions of
emotion (Darwin, 1872). Ekman and colleagues developed a set of standardised pictures of
individuals expressing six basic emotions of happiness, sadness, anger, disgust, fear and
surprise (Ekman & Friesen, 1976). Basic emotion is distinguished from complex emotion
in that each basic emotion is a discrete category which can be observed and expressed
alone, whereas a complex emotion may be a combination of basic emotions to create a new
category (e.g. disgust and anger to form contempt). Since this early work, many variations

on the presentation of facial emotional expressions have been developed (e.g. incremental
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intensity of emotion, obscuring particular parts of the face, inverting faces etc),
which have led to further understanding of the psychological and neurobiological
processes underpinning facial emotion recognition. In addition to interpreting facial
expressions, there has been some work in understanding emotion recognition of
vocal prosody; variations in speech such as pitch, contour, duration and intensity,

which convey particular emotional states (Besson, Magne, & Schén, 2002).

1.4.2. Theory of Mind

Theory of Mind (ToM) is the ability to infer more complex mental states in
others such as beliefs, intentions, desires, needs and goals (Green, Horan, & Lee,
2015), and is sometimes referred to as cognitive empathy, mental state attribution
or mentalizing (Fonagy, 2018; Pinkham et al., 2014). In the literature, ToM is
sometimes separated into cognitive and affective ToM (Arioli, Crespi, & Canessa,
2018). However, the degree to which these represent distinct constructs is unclear.
The pioneering work by Simon Baron-Cohen and colleagues with individuals with
Autism Spectrum Disorders, spearheaded our understanding of ToM in the broader
context, and introduced assessment methods to determine an individual’s ToM
capacity (Baron-Cohen, Leslie, & Frith, 1985). Since then, a number of

assessments of ToM have been introduced (see Table 1.3. for details).

1.4.3. Social Perception
Social perception includes social context processing and social knowledge,
and involves the capacity to understand social rules, roles and goals, and how these

influence how the self and others behave (Pinkham et al., 2014). Social processing
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and social knowledge are commonly assessed independently using a number of different

measures (see Table 1.3. for details).

1.4.4. Attributional Bias

Attributional bias refers to the tendency to utilise particular cognitive processing
patterns to make sense of social events and interactions (Pinkham et al., 2014). A number
of attributional biases have been discussed in the literature in both clinical and non-clinical
populations. Indeed, all humans are vulnerable to these cognitive biases to varying degrees.
However, when particular biases become the default cognitive process or the common
mode in which an individual makes sense of the social world, problematic psychological
and behavioural consequences may ensue. The key biases that have received the most
attention in psychosis are the ‘jumping to conclusions bias,’ ‘hostile attribution bias,’
‘externalizing bias’ and ‘personalising bias’ (Bentall et al., 2009; Brookwell, Bentall, &
Varese, 2013; Combs, Penn, Wicher, & Waldheter, 2007; Garety et al., 2011; So, Tang, &
Leung, 2015; Thompson, Papas, Bartholomeusz, Nelson, & Yung, 2013). The jumping to
conclusions bias refers to a tendency to draw conclusions in social situations based on
limited information (Garety et al., 2011). The hostile attribution bias refers to the tendency
to interpret ambiguous actions of others as indicative of hostile behaviour towards the self
(Combs et al., 2007). The externalizing bias refers to the tendency to make external
attributions for negative events (Brookwell et al., 2013), and the personalising bias refers
to the tendency to blame other individuals for negative events (So et al., 2015). As noted
above, social cognition and neuropsychological functions are not entirely independent of
one another. Indeed, there is evidence that executive functioning impairments may

underpin the Attributional Biases exhibited by individuals with psychosis (Berry, Bucci,
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Kinderman, Emsley, & Corcoran, 2015). A number of measures have been
developed to determine attributional biases an individual may exhibit (see Table

1.3. for details).
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Table 1.3. Common social cognitive assessments used to determine performance on each subdomain

Social Social Cognitive Test Test description Outcome Measures Reference
Cognitive
Domain
Emotion Bell Lysaker Emotion Participants view 21, 10 sec video clips in which a male actor Total number correct Bryson, Bell, &
Recognition Recognition Task expressed emotions through facial expressions, upper body Lysaker, (1997)
(BLERT) movements and vocal tone. Participant chooses one of seven
emotions that they think the man is expressing; happiness, sadness,
fear, disgust, surprise, anger, or no emotion
Penn Emotion Participants are presented with 40 colour photos of static faces Total number correct Christian G Kohler
Recognition Task (ER40) expressing 4 emotions; happiness, sadness, anger, fear or neutral. etal., (2003)
Faces are balanced on gender, age and ethnicity. The stimuli-set
includes four high and four low intensity expressions. Participants
choose which emotion they think is correct.
Ekman 60 faces Participants are presented with 60 black and white photos of static ~ Total number correct out of 60 Ekman & Friesen,
faces expressing one of 6 emotions; anger, disgust fear, happiness,  Total correct for each emotion  (1976)
sadness, surprise or neutral. out of 10.
Theory of Reading the Mind inthe  Participant is presented with 36 images of a person’s eye s and a Total number correct Baron-Cohen,
Mind: Eyes Task choice of four mental states. Participant choses one of four mental Wheelwright, Hill,

states

Raste, & Plumb,
(2001)
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Social Social Cognitive Test Test description Outcome Measures Reference
Cognitive
Domain

The Awareness of Social ~ Participates are presented with video clips of every day social Form B and C, average McDonald,

Inferences Test (TASIT)

interactions and answer four standard questions for each video that  number correct.
seek to determine the individuals understanding of th e beliefs,

intentions and meaning of the actors in the clip. Note: The TASIT

also consists of an emotion recognition condition which tests the

ability of an individual to identify six basic emotions; happiness,

surprise, anger, sadness, fear and disgust, and their ability to

discriminate these from neutral expressions.

Flanagan, Rollins,
& Kinch, (2003)

Hinting Task

Participants are presented with 10 short passages in which 2 Total number correct (0-20)
characters interact. One character drops a hint at the end of each
passage indicating what their true intention is. Participants must
provide an account of the characters true intent. A second hint is

provided if participants first answer is incorrect.

Corcoran, Mercer,
& Frith, (1995)
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Social Social Cognitive Test
Cognitive

Domain

Test description

Outcome Measures

Reference

Faux-Pas Recognition

Participants are read 20 short stories; 10 Faux Pas Stories and 10

A ratio score of % correct for

Stone, Baron-

Test control stories. After each, they are asked if anyone in the story Faux Pas and Control stories Cohen, & Knight,
said something they shouldn’t have or said something socially is calculated for each (1998)
awkward. Participants are also asked questions to assess their component; control questions
understanding of a characters intentions, beliefs and to assess the score; Faux Pas Detection
participants capacity for empathy. Score; Understanding
Inappropriateness score;
Intentions score; Belief score;
Empathy score.
Social Situational Feature Participants are presented with 9 different situations, such as Correct identification rate of; Corrigan & Green,

Perception Recognition Test (SFRT)

‘swinging a bat’ and a list of 14 actions and 14 goals. Participants
must choose the actions and goals that are most relevant to the
situation. Participants also rate how familiar or unfamiliar each
situation is on a 7-point scale (1=extremely familiar to

7=extremely unfamiliar)

concrete/abstract features in
familiar /Junfamiliar situations;
false positive rate of
concrete/abstract features in

familiar /unfamiliar situations

(1993)

Relationships Across
Domains (RAD).

Participants are presented with 25 vignettes of a male-female dyad
interacting. Following each vignette, 3 yes or no questions are
completed in which the participant has to determine if a stated
behaviour in the question is likely to be true based on their

knowledge of the dyad from the vignette.

Total % Correct

Sergi et al., (2009)
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Social Social Cognitive Test Test description Outcome Measures Reference
Cognitive

Domain

Attributional ~ Ambiguous Intentions Participants are presented with 5 hypothetical, negative situations A hostility bias and aggression Combs et al.,
style: and Hostility with ambiguous causes. Participants are asked to imagine this bias is determined by (2007)

Questionnaire (AIHQ)

situation occurring for them and record a reason why it has
occurred. Participants also rate on Likert scales how angry the
situation made the, if the other person in the scenario did it on
purpose and how much they blame the other person. Participants

also indicate how they would respond to the situation.

independent raters coding
open ended responses. A
Blame Score is calculated

from Likert scale questions

Attributional Style

Participants are presented with 12 hypothetical situations and are

Composite scores for

Peterson et al.,

Questionnaire asked to imagine that this has occurred for them. Participants then  Internality, Stability and (1982)
record what they believe was the major cause o of the situation. Globality attributional styles
Participants then answer three questions with a 7-point Likert scale are calculated
response, about the cause of the situation, and answer one question
with a 7-point Likert scale response about the situation.
Internal, Personal, Participants are presented with a 32-item questionnaire which Externalizing Bias score Kinderman &

Situational Attributions

Questionnaire

describes 16 positive and 16 negative social situations in the
second person. Participants are required to write down the one
most likely cause of the situation. Participants then categorise the
cause as being either internal (relating to the respondent), personal

(relating to another person) or situational.

Personalizing Bias score

Bentall, (1996)
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1.5. Social Cognition and Psychosis

Social cognitive functioning in psychotic disorders has been investigated most
extensively in individuals with a diagnosis of schizophrenia. Meta-analytic studies have
demonstrated that individuals with longer duration schizophrenia exhibit significant
impairments in social cognition (Bora, Yucel, & Pantelis, 2009; Kohler, Walker, Martin,
Healey, & Moberg, 2010; Savla, Vella, Armstrong, Penn, & Twamley, 2012; Sprong,
Schothorst, Vos, Hox, & Van Engeland, 2007). For example, it has been reported that
individuals with a diagnosis of schizophrenia have reduced ability in identifying (Cohens d
=—0.89) and differentiating (d = —1.09) facial emotional expressions in comparison to
control participants (Kohler et al., 2010). Similar effect size differences have been reported
for ToM (Hedges g=0.96) and social perception (g=1.04) in individuals with a diagnosis of
schizophrenia (Savla et al., 2012). Indeed the central importance of social cognition in
schizophrenia was recognised by the National Institute of Mental Health’s, Measurement
and Treatment Research to Improve Cognition in Schizophrenia (MATRICS; (Marder &
Fenton, 2004) initiative, which included the Mayer-Salovey-Caruso Emotional
Intelligence Test in the MATRICS Consensus Cognitive Battery (August, Kiwanuka,
McMahon, & Gold, 2012). The focus of this initiative is to better characterise the nature of
neuropsychological and social cognitive deficits in schizophrenia and to develop treatment
approaches to alleviate these deficits. The hypothesis driving this work is that alleviating
neuropsychological and social cognitive deficits will produce better social functioning
outcomes with these patients (Marder & Fenton, 2004). Indeed, a meta-analysis of the
literature reported that social cognitive performance predicts real world outcomes in longer
term schizophrenia, such as community functioning (Fett, Viechtbauer, Penn, van Os, &

Krabbendam, 2011)
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1.5.1. Social Cognition and Social Functioning in ARMS and FEP

Following the recognition that social cognitive function is a key factor in
the course of longer duration schizophrenia, there has been increasing interest in
social cognitive impairment as an indicator of vulnerability to developing
psychosis, and as potential early intervention treatment target in ARMS and FEP
(Glenthgj, Hjorthgj, Kristensen, Davidson, & Nordentoft, 2017). There has been
comparatively less investigation into social cognitive function in ARMS and FEP.
However, this is a burgeoning literature with new developments rapidly emerging.
Recent meta-analytic studies have demonstrated that ARMS individuals exhibit
impairments on emotion recognition tasks (d=-0.46) and ToM tasks (d=-0.44)
with medium effect size differences from controls (Cotter et al., 2015; Van
Donkersgoed, Wunderink, Nieboer, Aleman, & Pijnenborg, 2015). In FEP,
significant impairments on emotion recognition (d=-0.88; (Barkl, Lah, Harris, &
Williams, 2014) and ToM (d=-1.0; (Bora & Pantelis, 2013) have been reported,
with large effect sizes that are comparable to those found in longer duration
schizophrenia. The degree of impairment in social perception and the difference

between controls and ARMS / FEP on attributional biases has not been subject to

meta-analytic study due to a lack of studies into these two social cognitive domains.

Nonetheless, individual studies have demonstrated that ARMS and FEP
participants exhibit impaired social perception ability and score higher on measures
of attributional biases (see Chapter 3 for review of studies).

Taken together, the empirical evidence suggests that social cognitive
difficulties are apparent across the psychosis continuum. Of note is the fact that the

effect sizes are much greater for FEP and longer duration schizophrenia than those
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identified as ARMS. This likely reflects the impact of increased psychotic
symptomatology, although the mechanisms involved unclear at present.

Similar to studies in longer duration schizophrenia, there is empirical evidence
linking social cognitive performance and social functioning in ARMS and FEP (see

Chapter 3 for review of studies). However, this evidence has not yet been meta-analysed.

1.6. Psychological Models to Understand the Link Between Social

Cognition, Psychotic Symptoms and Social Functioning

1.6.1. Cognitive Models of Positive Psychotic Symptoms

Two commonly utilised psychological models of psychosis were introduced by
Garety and colleagues (Garety, Kuipers, Fowler, Freeman, & Bebbington, 2001) and
Morrison and colleagues (Morrison, 2001). Each model draws on a stress-vulnerability
framework to explain how hallucinations and delusions may develop and become
pathological in some vulnerable individuals. For example, if an individual has a tendency
to utilise the jumping to conclusions bias, they rapidly interpret ambiguous internal or
external stimuli, coming to a decision on its meaning prior to considering disconfirmatory
evidence (Garety et al., 2001). For example, in the classic “beads task” individuals with
delusions tend to come to a decision on the basis of less information than those without
delusions (Ross, McKay, Coltheart, & Langdon, 2015). As such, the individual may draw
seemingly bizarre or unusual conclusions that do not represent what others view as reality.
Thus, delusional beliefs about the world and others may be formed and interfere with the
individuals functioning in various ways. In line with this, another attributional bias linked
to the development of delusional beliefs is the externalizing bias (Bentall, Kinderman, &

Kaney, 1994).
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Similarly, with regards to hallucinations, normal intrusions into awareness
by thoughts, or auditory, visual, olfactory, gustatory or somatic sensations, are
misinterpreted, or appraised, in such a way that the individual concludes they are
indicative of “going crazy” or “losing my mind.” The misinterpretation or negative
appraisal of stimuli leads to increased distress (anxiety, worry etc.), which increases
the occurrence of similar intrusions (thoughts, bodily sensations), which are further
misinterpreted (Morrison, 2001). This vicious cycle continues and further
exacerbates the experience of ‘hallucinations.” Of relevance here, a key element of
the Garety and Morrison cognitive model of positive symptoms, is that individuals
will tend to withdraw socially as a coping strategy for delusions and hallucinations
(Garety et al., 2001; Morrison, 2001). This coping mechanism, although successful
in reducing distress associated with social activities in the short term, perpetuates
the problem as the individual has less opportunity to be exposed to disconfirmatory
evidence of their delusions or hallucinations.

Taken together, it can be seen that an attributional biases and cognitive
misinterpretations of anomalous stimuli may contribute to the development and
maintenance of positive symptoms of psychosis leading to a reduction in social

functioning as a coping response.

1.6.2. Cognitive Model of Negative Psychotic Symptoms

Beck and colleagues proposed a cognitive model of negative symptoms in
psychosis (Beck, Rector, Stolar, & Grant, 2011; Rector, Beck, & Stolar, 2005). As
with the models of positive symptoms described above, the cognitive model of
negative symptoms draws on a stress vulnerability model to explain how negative

symptoms of psychosis including affective flattening, alogia, volition and
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anhedonia, may be influenced by particular negative beliefs and negative expectancies that
may become activated in individuals vulnerable to psychosis (Rector et al., 2005). This
model proposes that these negative beliefs and expectancies can influence negative
symptoms independently of the secondary effects of positive symptoms. The problematic
cognitive appraisals associated with negative symptoms in psychosis involve low
expectancies for pleasure, success, and acceptance, and the perception of limited personal
resources to manage social activities.

Low expectancy of pleasure in psychosis is characterised by thoughts such as
“what’s the point?” or “it’s not worth it in the end” when provided with the opportunity to
partake in pleasurable activities (Rector et al., 2005). As such, participants with psychosis
predict less pleasure and positive emotion of engaging in pleasurable activities. However,
when engaged in such activities they do report experiencing positive emotion, indicating
that the motivational process to engage in activities is affected (Germans & Kring, 2000).

Low expectancy for success in psychosis is characterised by individuals expecting
that they will fail to meet a given goal which leads to impaired motivation and action
(Rector et al., 2005). For example, an individual with psychosis may avoid performance
based tasks such as making an appointment to see their doctor as they have the thought “I
will sound odd on the phone or will not be able to make it clear why I am calling.”
However, it should be noted that individuals with psychosis do exhibit cognitive
difficulties that may impact their performance in various ways. However, it appears these
cognitive difficulties do not account for all aspects of impaired goal directed action in
psychosis and ‘defeatist’ beliefs may become reinforced in the individual when they do not
meet there own or others expectations, and this may strengthen cognitive appraisals that

they will not succeed (Beck et al., 2011).
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Low expectancies for acceptance refers to the stigma attached to a diagnosis
of a psychotic disorder, in addition to repeated failures to meet self-imposed or
externally imposed standards and goals (Beck et al., 2011; Rector et al., 2005).
Many individuals with psychosis may develop beliefs that they are worthless or
incompetent and their perceived self-efficacy may be reduced, leading to a
conclusion of “what’s the point?” (Beck & Rector, 2002), and withdrawal from
pursuing various activities.

Finally, perception of limited resources refers to a negative cognitive
appraisal in which the individual with psychosis will have thoughts such as “it’s too
much” or “it will be too much for me to handle” when presented with the
opportunity to engage in pleasurable or meaningful activities (Rector et al., 2005).
In some cases, this may be related to neuropsychological difficulties such as
impaired processing speed (Basso, Nasrallah, Olson, & Bornstein, 1998). However,
within the cognitive model of negative symptoms, cognitive appraisals of having
limited resources to manage a given situation are viewed as an excessive cognitive
distortion in which the individual with psychosis, in reality, has greater resources to
manage than they perceive (Rector et al., 2005).

Taken together, the influence of negative expectancy appraisals on the
expression of negative symptoms in psychosis may lead to social functioning

difficulties.

1.6.3. The Theory of Mind Model of Psychosis
The role of ToM difficulties in psychosis has been recognised for over two
decades. Frith (1992) first proposed that schizophrenia may be viewed as a disorder

of ‘self-awareness.’ In this view, three key factors combine to produce psychosis;
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first is that there is a deficit in willed action; second, there is a dysfunction in the ability to
self-monitor (thoughts, emotions, sensory stimuli); and third, there is a deficit in
monitoring the intentions of others (Frith, 1992). A deficit in willed action is proposed to
produce apathy and bizarre behaviour due to the individual having reduced awareness of
their own intentions and difficulties recognizing their behaviour as a result of their willed
action (Harrington, Siegert, & McClure, 2005). Reduced ability in self-monitoring
thoughts, or sensory stimuli is proposed to result in the individual with psychosis
misinterpreting these experiences as being external and being perceived as
auditory/sensory hallucinations. Finally, the ability to accurately monitor the intentions of
others may lead to erroneous interpretation of others thoughts, beliefs, intentions and
desires, leading to delusional thinking in reference to others, and disorganised
communication which heavily relies on the ability to interpret and predict the mind of

others (Frith, 1992; Frith, 2014; Harrington et al., 2005).

1.6.4. Conceptual Framework Linking Social Cognition and Social

Functioning

As noted above, psychological models of positive and negative symptoms of
psychosis have helped to understand how such symptoms may develop and be maintained.
Each model describes that social functioning problems may ensue due to attributional
biases, negative appraisals of ambiguous internal or external stimuli, ToM deficits leading
to impaired self and other monitoring, or negative expectancy appraisals of pleasure,
success and acceptance. However, how social functioning difficulties occur in psychosis is
conceptualised differently in each model. The cognitive models of positive symptoms
suggest that social withdrawal is a coping mechanism as interacting with others is

problematic when difficult experiences of hallucinations are present, or if a delusional
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belief centres on others being the source of danger or threat (Garety et al., 2001;
Morrison, 2001). On the other hand, the cognitive model of negative symptoms
indicates that negative expectancy appraisals directly influence the occurrence of
negative symptoms (Beck et al., 2011; Rector et al., 2005). An increase in negative
symptoms may result in reduced social functioning through difficulties in
interacting with others due to flattening of affect, low expectancies of pleasure
derived from social interactions, low expectancy of ability to successfully complete
social activities and avoidance of others due to reduced expectancy that others will
accept that the individual has psychosis (Beck et al., 2011; Rector et al., 2005).
The role of attributional biases and negative appraisals has been clearly
outlined in each model. ToM difficulties have also been described above as regards
to self and other monitoring difficulties may result in aberrant perceptual
processing and social communication difficulties due to reduced ability to infer
others intentions, desires, beliefs and emotional state. The models discussed above
do not explicitly discuss the role of emotion recognition and social perception in
psychosis. However, a basic model has been described in which difficulties with
recognising others emotions or inferring social norms, may lead to distress and
difficulties in navigating the social world, or indeed, a fear or concern of others
intentions and withdrawal from social activities (Couture, Penn, & Roberts, 2006).
This basic model conceptualising the interrelationship between social
cognition and social functioning, in the context of positive symptoms is presented
below (see Figure 1.2.). As is shown in Figure 1.2., emotion recognition and
social perception are considered to be more automatic and less deliberative
responses to social stimuli than ToM and attributional biases, and so occur earlier

in the process of exposure to experience, appraisal and subsequent behavioural
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response (Couture et al., 2006). In this schematic, social cognitive difficulties may interact
with the experience of hallucinations and/or delusions to impact on the individual’s ability

to accurately make sense of their social world, leading to social withdrawal as a coping

response.
Social Stimulus Hallucinations/delusions ‘ Anxiety/distress ‘
l Interpretation: l Appraisal: l , Behaviour :
—>|  weha »” — > | “shemustbe one of ————=| Withdraw from social
She is angry i St :
them, I’'min situations to avoid
]\ danger” contact with others
Impaired Emotion Attributional Bias {e.g. Coping Response
Recognition & jumping to conclusions
Social Perception bias)
Theory of mind deficits

Figure 1.2. Schematic outlining how social cognitive impairment may interact with positive psychotic
symptoms and lead to social withdrawal. Adapted from Couture et al., (2006).

In Figure 1.3. below a schematic indicating the interactions between social
cognition, negative symptoms and social functioning is presented. Within this framework,
negative appraisals of engaging in social activities may lead to reduced engagement with
such activities and to the production of negative symptoms. In the conceptualisation below,
negative cognitive appraisals, avoidance of social engagement and negative symptoms
affect one another in a bidirectional fashion. Emotion recognition, ToM and social
perception difficulties are not specifically described in the cognitive model of negative
symptoms. However, below, we include these social cognitive functions as being involved
in the individual’s negative appraisals of oneself and others. These social cognitive factors
may thus contribute to the expression of negative symptoms, but may also be affected by

negative symptomatology.
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Figure 1.3. Schematic representation outlining the interactions between negative appraisals and other social cognitive
functions, negative symptoms and reduced social engagement in psychosis.

1.7. Psychological Interventions for Improving Social Cognition and

Social Functioning In Psychosis

1.7.1. Social Cognition

In light of the fact that social cognitive impairments are a feature of the
psychosis continuum and may be related to the development and maintenance of
positive and negative symptoms, there has been a focus on targeting social
cognitive performance to improve outcomes (Grant, Lawrence, Preti, Wykes, &
Cella, 2017). In a meta-analysis of studies targeting social cognitive outcomes in
mostly longer duration schizophrenia, post-treatment moderate to large effect sizes
were identified for emotion recognition ability (identification d= 0.71,
discrimination d=1.01) and ToM (d= 0.46; (Kurtz & Richardson, 2011). Fewer
studies have targeted social perception or attributional biases in schizophrenia,
however, there is some evidence that interventions targeting these social cognitive
domains can improve performance (see Grant et al., (2017) for review). Grant and

colleagues, in their systematic review of the literature concluded that there was
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little evidence that improving social cognition led to better functional outcomes in longer
duration schizophrenia (Grant et al., 2017). However, in an independent meta-analytic
study, a significant improvement in facial affect recognition was associated with large
improvements in social functioning (g= 0.98; Bordon, O'Rourke, & Hutton, 2017).

Taken together, there is some evidence that interventions aimed at improving social
cognitive deficits in longer duration schizophrenia are effective and may be associated with
improved social functioning. The effects of such interventions in ARMS and FEP
populations has received comparatively less investigation. However, some studies have
focused on social cognitive function as the target of psychological intervention and these
will be reviewed in Chapter 2. The degree to which targeting social cognition may lead to
a positive outcome in psychotic symptoms and social functioning in ARMS and FEP is
unclear at present. However, as an initial step in determining the efficacy of such
interventions, there is a need for a systematic analysis of the empirical literature to
determine the strength of the relationship between social cognitive performance, psychotic

symptoms and social functioning in ARMS and FEP participants (see Chapter 3).

1.7.2. Social Functioning

An alternative to targeting social cognition to improve functional outcomes in
psychotic disorders is to target social functioning directly. However, few psychological
interventions have been developed which specifically target social functioning. Social
functioning is a common outcome measure in psychological intervention studies in
psychotic disorders, but it is unclear which psychological interventions confer the greatest
benefits. A specified approach- Social Recovery CBT- has been introduced, and has
demonstrated good outcomes in FEP (Fowler et al., 2018; Fowler et al., 2009). A recent

meta-analytic study, published during the course of this thesis, concluded that no
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psychological interventions were effective in improving social functioning in
ARMS participants (Devoe et al., 2018). However, there are some methodological
considerations when interpreting these findings (see Chapter 2). Moreover, the
evidence that psychological interventions improve social functioning in FEP has
not yet been subject to a systematic analysis.

Taken together, individual studies suggest that psychological interventions
can improve social functioning in FEP. However, the evidence in ARMS
populations is conflicted at present with individual studies indicating a beneficial
outcome (see Chapter 2 for review of studies) and one meta-analysis suggesting no
beneficial effect. To date, no study has systematically reviewed the evidence base
to determine if psychological interventions can improve social functioning in
ARMS and FEP combined. As such, there a clear need for a synthesis of the

current evidence, comparing and contrasting the evidence in ARMS and FEP.

1.8. Primary aims and hypotheses of thesis:

Drawing on the literature reviewed above, which indicates an important
interplay between social cognitive performance, psychotic symptomatology and
social functioning in ARMS individuals, and those who have experienced a FEP,

this thesis has two main aims to answer the following research questions:

Aim 1: Do psychological interventions improve social functioning in ARMS and FEP
participants? Is there a difference between intervention approaches, and do these
have a differential effect at different stages of psychotic illness (i.e. ARMS versus

FEP)?
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We aimed to conduct a comprehensive systematic review of the literature to
determine which psychological interventions are most effective in improving social
functioning in ARMS and FEP participants. In addition, we aimed to compare and contrast
our findings to determine if there are apparent differences in the effectiveness of specific
psychological interventions (e.g. CBT or cognitive remediation). We also aimed to
compare and contrast the effectiveness of psychological interventions in improving social

functioning between ARMS and FEP participants.

Aim 2: Is overall social cognitive performance, and performance on specific
subdomains, related to psychotic symptomatology and social functioning in ARMS
and FEP participants? Is there a difference in the strength and/or direction of
relationship between social cognitive performance, psychotic symptoms and social

functioning at different stages of psychotic illness?

We aimed to conduct a comprehensive review and meta-analysis of the literature to
determine the strength and direction of relationship between performance on social
cognitive subdomains (emotion recognition, ToM, social perception, attributional biases),
psychotic symptomatology (positive and negative symptoms) and social functioning, in
ARMS and FEP participants. In addition, we aimed to conduct a quantitative between
group analysis (ARMS versus FEP) of this data to identify differences in the strength of
relationship between overall social cognitive performance, performance on specific

subdomains, psychotic symptomatology and social functioning.
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2.1. Abstract

Reduced social functioning is a key component of the at-risk mental state (ARMS)
and first episode psychosis (FEP). However, to date, the primary outcome measure in most
randomised controlled trials (RCTs) of psychological interventions with these populations
has been a change in psychotic symptomatology. Considering the central role of social
functioning in the course and development of psychosis, it is of importance to understand
which psychological interventions are effective in improving social functioning in ARMS
and FEP populations. An extensive literature search of four databases was conducted.
Twenty-two studies were included that provided a social functioning outcome measure and
investigated the efficacy of structured psychological therapy interventions. Twenty-one
were RCTs and one a non-randomised controlled trial. Overall, there is some evidence
from individual trials that psychological interventions are efficacious in improving social
functioning in ARMS and FEP participants. CBT has demonstrated efficacy in FEP, whilst
to date, there is no evidence that CBT is efficacious in improving social functioning in
ARMS populations. Multicomponent and service interventions have reported positive
effects for social functioning in FEP participants. Overall methodological quality was
variable and there was a high risk of bias in many domains for many of the included
studies. As such, these conclusions should be interpreted with caution. A small number of
methodologically rigorous trials have demonstrated that psychological therapy can
improve social functioning in FEP. The current evidence base for ARMS populations is
limited. Future trials are needed to determine the efficacy of CBT and CRT in ARMS and

FEP populations.
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2.2. Introduction

Social functioning is a broad outcome referring to an individual’s ability to
engage in meaningful activities such as work and social activities, and their ability
to develop and maintain interpersonal relationships (Couture et al., 2007). Reduced
social functioning is a key characteristic of the psychosis continuum (Hodgekins et
al., 2015), and a decline in social functioning is a diagnostic requirement to identify
individuals as at-risk mental state (ARMS) for developing psychosis (Addington et
al., 2008; Jang et al., 2011). To date, the primary outcome measure in most
randomised controlled trials (RCTs) of psychological interventions in ARMS or
FEP populations has been a change in psychotic symptomatology, with social
functioning largely included as a secondary outcome measure. However, there is
increasing interest in targeting social function and improving social recovery in
individuals who have experienced psychosis (Devoe et al., 2018; Fowler et al.,
2010; Hodgekins et al., 2015). In a prospective longitudinal study conducted over a
20 year period, poor social functioning at baseline was shown to predict later
negative functional outcomes in individuals with psychosis, including reduced
educational achievement, unemployment and the ability to live independently
(Velthorst et al., 2017). There is some variability in the social recovery profiles
within cohorts of individuals who have experienced a FEP. For example, the
majority of individuals who enter a specialised early intervention service (El) with
low social functioning, appear to remain at this level of functioning (66%), whilst a
smaller proportion who enter with moderate functioning show improved recovery
(27%) and those with high functioning show decreased social recovery rates (7%)
(Hodgekins et al., 2015). These findings suggest that targeted interventions for

those who enter EI services with low levels of social functioning are required to
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improve social recovery.

In ARMS populations poor social functioning is consistently demonstrated as a
common impairment, along with difficulties with neuropsychological functioning
(Cornblatt et al., 2011; Fusar-Poli, Deste, et al., 2012; Seidman et al., 2010). Moreover,
low social functioning is a key variable in predicting later transition to psychosis in ARMS
(Addington et al., 2017; Cornblatt et al., 2011).

Considering the importance of social functioning in the course of illness in
psychosis, it is pertinent to determine which interventions are most effective in improving
social recovery in ARMS and FEP. As noted above, the majority of studies do not assign
social functioning as a primary outcome measure. However, a recent well conducted RCT
utilising social recovery focused CBT demonstrated a significant benefit of this targeted
intervention for social functioning in individuals with FEP (Fowler et al., 2018). However,
it is unclear the extent to which other psychological interventions produce positive social
functioning outcomes in FEP participants.

A recent meta-analysis has addressed this question in youth at risk of developing
psychosis (Devoe et al., 2018). The authors of this study concluded that CBT or cognitive
remediation therapy (CRT) did not significantly improve social functioning in ARMS
participants. However, considering the small number of studies included in this meta-
analysis (Devoe et al., 2018), it seems premature to conclude that these interventions have
no benefit in improving social functioning in ARMS. In addition, this meta-analysis did
not include studies with individuals who have experienced a FEP. Considering the clinical
staging model of psychosis (McGorry et al., 2006), it is of importance to compare the
efficacy of treatments at different stages of illness, which may inform more targeted

clinical intervention approaches.
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Taken together, there is a clear need for a detailed analysis of the current
evidence base for the efficacy of psychological therapies in improving social
functioning in ARMS and FEP participants. As noted above, most studies do not
assign social functioning as the primary outcome. As such, here we aim to assess
the efficacy of psychological therapies in studies that do and do not assign social
functioning as the primary outcome. Thus, this review has three main aims;

1. To determine the quantity and quality of evidence that psychological therapy
improves social functioning in ARMS participants.

2. To determine the quantity and quality of evidence that psychological therapy
can improve social functioning in FEP participants.

3. To compare and contrast the efficacy of specific psychological therapies in

improving social functioning in ARMS and FEP participants.

2.3. Materials and Methods

2.3.1. Protocol
This systematic review was conducted in accordance with PRISMA
guidelines and was pre-registered on the PROSPERO database of systematic

reviews, number;: CRD42018093769.

2.3.2. Search Strategy

A comprehensive search of the literature was conducted using the following
databases: MEDLINE (Ovid), EMBASE (Ovid), CINAHL (EBSCO), and
PsychINFO (EBSCO) from 1980 to June 2018. Search terms were: Ultra high risk
for psychosis OR UHR OR clinical high risk of psychosis OR CHR OR at risk

mental state* OR prodromal psychosis OR prodromal schizophrenia OR prodromal
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phase OR prodrome OR prodromal stage OR prodromal symptoms AND first episode
psychosis OR early psychosis OR FEP AND cognitive behaviour therapy OR CBT OR
cognitive remediation OR cognitive remediation therapy OR behaviour therapy OR
behavioral therapy OR psychological treatment OR psychological intervention OR
psychological therapy OR cognitive enhancement OR cognitive enhancement therapy OR
social skills OR social skills training OR social skills training intervention OR mindfulness
OR mindfulness-based cognitive therapy OR mindfulness based stress reduction OR
acceptance and commitment therapy AND social functioning OR social impairment OR
social dysfunction OR social adjustment. Google Scholar was also searched to identify
further articles. None were identified. Google Scholar alerts for the above search terms
were set up to receive updates of new articles that may fit the inclusion criteria for this
review. The search terms were chosen so as to capture a broad range of studies. As can be
seen in Figure 2.1., a large number of studies were excluded at the screening stage. The
main exclusion reasons were studies that were non-interventional, drug trials, or studies
investigating cross-sectional relationships between factors involved in the development/
progression of psychosis. Titles and abstracts were initially screened by the first author
using Covidence systematic review software. Full text articles were screened by two
reviewers (PK, JH) for eligibility for inclusion. Full text screening for eligibility was
carried out by two independent reviewers (PK, JH) and discrepancies discussed to come to

a final decision.

2.4. Selection Criteria

Studies were included in this systematic review based on the following
inclusion/exclusion criteria:

Inclusion Criteria:
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Primary research including randomised and non-randomised controlled trials
(double or single blind); open label trials, pragmatic trials, pilot trials.

Participant age range 16-65 years old;

Male or female;

Participants identified as being at-risk for developing psychosis as defined by the
Comprehensive Assessment of At Risk Mental States (CAARMS; (Yung et al.,
2005), Criteria of Prodromal States (COPS) using the Structured Interview for
Prodromal Symptoms (SIPS), Scale of Prodromal Symptoms (SOPS; (Miller et al.,
2003) or Early Recognition Inventory (Hafner et al., 2004);

Participants identified as having experienced a FEP diagnosed according to DSM-
IV, DSM-IV-TR, DSM-V, ICD-10 criteria. The duration of illness must have been
<5 years and the first and only time an individual had a psychotic episode (McGorry
et al., 2006).

Psychological intervention defined as structured, evidence-based, theory driven
intervention to include CBT, CBT for psychosis (CBTp), CBT for ultra-high risk
(CBTuhr), Acceptance and Commitment Therapy and other Mindfulness based
therapies, and Cognitive Remediation Therapy. Other therapeutic approaches
including psychodynamic therapy, group therapy, family therapy, social skills
training were also considered. The focus of intervention did not have to be social
functioning.

Control group to include, but not limited to; waiting list control, case management
or ongoing pharmacotherapy.

Studies reporting a social functioning outcome measure (primary or secondary) to
include, but not limited to, clinician rate, self-report and performance based

measures; Social and Occupational Functioning Assessment Scale (SOFAS; Burns

45



& Patrick, 2007); Multnomah Community Ability Scale (MCAS; Barker, Barron,
McFarland, & Bigelow, 1994); Global Assessment of Functioning- Functioning
subscale (GAF-F; Burns & Patrick, 2007); Global Functioning: Social Scale (GFS;
Barbara A. Cornblatt et al., 2007); Social Adjustment Scale-11 (SAS-I1; Schooler,
Hogarty, & Weissman., 1979); Role Functioning Scale (RFS; Goodman, Sewell,
Cooley, & Leavitt, 1993); Social Functioning Scale (SFS; Birchwood et al., 1990);
Social Adjustment Scale-Self Report (SAS-SR; Weissman & Bothwell, 1976); and
Social Skills Performance Assessment (Patterson, Moscona, McKibbin, Davidson,
& Jeste, 2001). The above measures were identified in a pre-screen of the literature

to identify commonly used social functioning measures.

Exclusion Criteria:

1.

2.

Drug only trials

Other interventions including occupational therapy, exercise and dietary studies
Studies comparing a psychological intervention to pharmacotherapy

Studies that include only a wider measure of functioning such as general
functioning and quality of life. The rationale for this is that, although social
functioning may be a component of these measures, they will capture a broader

range of factors such as symptoms, which is not the focus of this systematic review.

2.4.1. Quality Assessment:

Studies were assessed for quality using the Cochrane risk of bias assessment tool

(Higgins et al., 2011) in the Covidence systematic review program. A random sample of

25% of included papers were quality assessed by an independent reviewer to determine

inter-rater reliability, which showed moderate agreement (x= 0.45, p<0.001). Where
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disagreements arose, the raters discussed the ratings in reference to the Cochrane
risk of bias manual and a final decision was made on the appropriate rating. The
remainder of quality assessments were carried out by the first author. The Cochrane
risk of bias assessment tool covers the following seven domains to determine
methodological quality of RCTs: random sequence generation (selection bias),
allocation of concealment (selection bias), blinding of participants and personnel
(performance bias), blinding of outcome assessment (detection bias), incomplete
outcome data (attrition bias), selective reporting (reporting bias) and other sources
of bias as determined by the investigator. For this review we considered other
sources of bias to include; reporting of sample size calculations; if a study was
adequately powered to detect changes in social functioning; general quality of
reporting of methodology; control group not matched in terms of important

variables such as ‘time spent with clinician.’

2.4.2. Data Extraction

Data were extracted from each study based on (1) study characteristics (year
of publication, country where study was conducted, sample size); (2) characteristics
of ARMS, FEP and control participants (mean age, %female in sample); (3) clinical
assessment/ diagnostic instruments used to identify ARMS participants and FEP
participants; (4) The name of the psychological intervention; (5) Primary outcome
measure; (6) % conversion to psychosis in ARMS studies; (7) social functioning
measure; (8) details of the effect of the intervention on social functioning; (9) post
intervention, between group effect sizes on social functioning. Effect sizes are
expressed as Hedges g and were calculated using Comprehensive Meta-Analysis

software (CMA,; Borenstein, Hedges, Higgins, & Rothstein, 2013).

47



Records identified through Additional records identified
database searching through other sources
(n=2184) (h=3)

Records after duplicates removed
(n=2130)

A 4

Records screened

Records excluded

(n =2130)

A 4

\ 4

(n =1995)

Full-text articles assessed
for eligibility i
(n =135)

l

Studies included in
gualitative synthesis
(n=22)

[ 1.1. Included ] [ 1.2. Eligibility ] [ 1.4. Screening } [1.3. Identification}

Figure 2.1. PRISMA Flow chart of literature search,
study review and study inclusion.

Full-text articles excluded, with
reasons
(n=113)

Wrong study design (n=40)
Duplicate/ follow up of data
reported another publication
(n=15)

No control condition (n=13)
Study Protocol (n=11)

Review Article (n=9)

Wrong patient population (n=8)
Conference Abstract (n=7)
Social functioning outcome not
reported (n=5)

Full text not available (n=2)
Wrong intervention type (n=1)
Case series (n=1)

Not in English (n=1)
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2.5. Results

A total of 22 studies, published between 1980 and 2018, with 21
independent samples, were identified for inclusion within this review. Of these,
seven studies with a population of individuals categorised as being ARMS for
developing psychosis were included, and 15 studies included a sample of
participants who had experienced a FEP. Sample sizes of studies ranged from 32 to
201 for ARMS studies and 40 to 557 for FEP studies. The overall sample size for
included studies was 1947. Twenty-one of included studies used RCT
methodology with one study a non-randomised clinical trial. Intervention length,
and number of sessions varied widely between included studies (see Table 2.1. for
details). Of the included studies with an ARMS population, four investigated the
effects of CBT and three investigated the effects of cognitive remediation. Within
included FEP studies, six investigated the effects of CBT, four the effects of
cognitive remediation, two the effect of a service level intervention, one the effect
of a psychodynamic therapy intervention, and two the effect of multicomponent

therapeutic interventions (See Table 2.2. and 2.3. for details).
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Table 2.1. Details of each intervention used in included studies.

Study Population Primary Length of Maximum No. of Mean No. of
Intervention Intervention Sessions/ Hours Sessions/ Hours
Addington e al., (2011) ARMS CBT 6 months 20 12 sessions
Bechdolf et al., (2007) ARMS CBT 12 months 25 1:1/ 15 group/ 23.4 1:1 & group
12 CRT sessions
Ising et al., (2016) ARMS CBT 6 months 26 sessions 10 sessions
Van der Gaag et al., ARMS CBT
(2012) 6 months 26 sessions 10 sessions
Choi et al., (2017) ARMS CRT 2 months 30 hours 30.32 hours
Holzer et al., (2014) ARMS CRT 2 months 12 hours 10 hours
Piskulic et al., (2015) ARMS CRT 3 months 40 hours 20 hours
Drake et al., (2014) FEP CBT median 7
NS six to thirty weeks  sessions
Fowler et al., (2009) FEP CBT 9 months mean 12 sessions mean 12 sessions
Fowler et al., (2018) FEP CBT 9 months median 15 sessions  mean 16.49
Gleeson et al., (2013) FEP CBT 7 months 30 sessions 8.51 sessions
Jackson et al., (2008) FEP CBT 3.5 months 20 sessions mean 9 sessions
Fernandez-Gonzalez et FEP CRT
al., (2015) NS minimum 15 hours ~ 30.7 hours
Fisher et al., (2015) FEP CRT 2 months 40 hours 34.65
Lee et al., (2013) FEP CRT 2.5 months 20 hours NS
Wykes et al., (2007) FEP CRT 3 months 40 hours NS
Harder et al., (2014) FEP Psychodynamic NS 3 years NS
Penn et al., (2011) FEP Multicomponent NS 36 sessions 19 sessions
Peterson et al., (2005) FEP Multicomponent 24 months NS NS
Craig et al., (2014) FEP Service Level 3 day training on
12 months Ml and IPS NS
Garety et al., (2006) FEP Service Level 18 months NS NS

ARMS, at-risk mental state; CBT, Cognitive Behavioural Therapy; FEP, first episode psychosis; CRT, Cognitive Remediation Therapy;
NS, not stated.
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2.5.1. Outcome Measures

2.5.1.1. Summary of Outcome Measures

Clinician rated social functioning measures were used by the following
studies: Six studies used the SOFAS (Addington et al., 2011; Drake et al., 2014;
Gleeson et al., 2013; Holzer et al., 2014; Ising et al., 2016; Jackson et al., 2008; van
der Gaag et al., 2012), two studies the GAF-F (Harder, Koester, Valbak, &
Rosenbaum, 2014; Petersen et al., 2005), two studies the GFS (Fisher et al., 2015;
Piskulic, Barbato, Liu, & Addington, 2015), two studies used the Time Use Survey
(TUS; Fowler et al., 2018; Fowler et al., 2009), one study the SAS-1I (Bechdolf et
al., 2007), and one study used the RFS (Penn et al., 2011).

Self-reported social functioning measures were used by the following
studies: Three studies used the SFS (Addington et al., 2011; Fernandez-Gonzalo et
al., 2015; Lee et al., 2013), one study the SAS-SR (Choi et al., 2017), and one study
the Social Behaviour Schedule (SBS; Wykes et al., 2007). In addition, two studies
measured post treatment increases in employment/vocational and educational
outcomes (Craig et al., 2014; Garety et al., 2006).

The measures utilised by included studies vary on a number of dimensions
and a decision as to which is most appropriate depends on the primary question and
outcome in each study. As this review includes studies in which social functioning
is and is not the primary outcome measure, a number of different outcome
measures have been selected. For those studies in which social functioning is the
primary outcome, a measure such as total time in employment/ vocational activity
or education, and total hours of structured activity per week/ month as in the TUS,
is likely to provide the most sensitivity to change and relate to real world

meaningful changes for the individual.
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2.5.2. Psychological Interventions:

French and Morrison (2004) Cognitive Therapy Manual: One study used the French and
Morrison (2004) treatment protocol for ARMS participants (Addington & Piskulic, 2011).
This protocol is formulation driven and based on a specific cognitive model of psychosis
(Morrison, 2001). The intervention is limited to a maximum of 26 sessions over six months
and incorporates modules on psychoeducation and normalisation, generating and testing
alternative beliefs, identification and modification of safety behaviours, work on
metacognitive beliefs, core beliefs and social isolation, and relapse prevention (French &
Morrison, 2004). The primary outcome of studies using this manual included here was the

number of ARMS participants that transitioned to psychosis.

CBT Ultra High Risk (CBTuhr): Of the included at risk studies, two publications of the
same trial used a specific CBTuhr manual (Ising et al., 2016; van der Gaag et al., 2012).
CBTubhr is based on the protocol outlined above (French & Morrison, 2004) with
additional psychoeducational components on dopamine super sensitivity and how this
relates to perception and thinking. Additional exercises are included to experience
cognitive biases including jumping to conclusions, selective attention to threat,
confirmatory bias, negative expectation bias and covariance bias (van der Gaag et al.,
2012). CBTuhr consists of a maximum of 26 weekly sessions and includes behavioural
goals focused on school and work attendance, fostering interactions with friends and
relatives, and a reduction of cannabis use, where relevant. The primary outcome of studies
using this manual included here was the number of ARMS participants that transitioned to

psychosis.
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Other CBT based interventions: One included study used a treatment manual developed
by the investigators (Bechdolf et al., 2007). This protocol combined 25 individual therapy
sessions consisting of psychoeducation, stress management, symptom management and
crisis management; 15 group therapy sessions consisting of positive mood and enjoying,
training social perception and skills, and mastering difficult situations; 12 sessions of
cognitive remediation consisting of training of concentration, attention, vigilance and
memory; 3 sessions of family psychoeducation (Bechdolf et al., 2007). The primary

outcome measure in this study was a change on the SAS-II.

CBT for Psychosis (CBTp): One included study used a CBTp manual (Drake et al., 2014)
although the authors do not reference a specific manual. Typically, CBTp consists of up to
26 sessions over six to nine months (Morrison, 2017) drawing on a cognitive model of
psychosis (Garety et al., 2001; Morrison, 2001). Phases of the protocol include,
engagement and formulation, normalisation, advantages and disadvantages of events,
appraisals and responses, coping strategies, generating alternative explanations, role
play/skills practice, safety behaviours and behavioural experiments, metacognitive beliefs
and strategies, attentional strategies, imagery modification, core beliefs, schema change,
and relapse prevention (Morrison, 2017). The included study in this review had a reduction
in psychotic symptoms as the primary outcome measure following this intervention (Drake

etal., 2014).

Social Recovery Therapy: Two included trials used Social Recovery Therapy (Fowler et
al., 2018; Fowler et al., 2009) which is specifically designed to target social functioning
impairments in psychosis. This intervention consists of three main phases. The first phase

involves engagement, formulation, goal setting, value identification, motivational
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assessment, and identification of how symptoms affect activity levels and setting day to
day activity targets. Stage two involves preparatory work in beginning new activities by
identifying pathways to achieve new activities. Cognitive strategies are included to
promote agency and reduce hopelessness, and behavioural experiments are introduced.
Phase three involves engagement in new activities and behavioural experiments to address
specific problems related to engagement in activities (Fowler et al., 2018). Social Recovery
therapists take an assertive outreach approach and visit participants at home or community
settings (Fowler et al., 2018). The primary outcome measure in the studies by Fowler et al.,

(2009; 2018) was a change in structured activity on the TUS.

Active Cognitive Behaviour Therapy for Early Psychosis (ACE): One included study
used ACE as an intervention (Jackson et al., 2008) which consists of a maximum of 20
sessions over a 14 week period (Bendall, Killackey, Marois, & Jackson, 2005). This
intervention consists of standard CBT stages and focuses on priority symptoms (e.g.
positive symptoms), then co-morbidity, negative symptoms, identify issues and relapse
prevention (Jackson et al., 2008). The primary outcome measure in the Jackson et al.,

(2008) trial was psychotic symptoms.

Supportive Psychodynamic Therapy (SPP): One study used SPP as an intervention
approach (Harder et al., 2014) which is non-specific regarding number and frequency of
sessions. Therapy is provided to participants for up to two years and is developed from
prior psychotherapy manual (Holmes & Bateman, 2002). SPP consists of a range of
psychodynamic therapy techniques including transference interpretations, explorative
interventions, meaning making, and understanding of interpersonal and intra-psychological

process (Harder et al., 2014).
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Graduated Recovery Intervention Program (GRIP): One study used GRIP as an
intervention approach (Penn et al., 2011) which consists of up to 26 weekly sessions
comprised of four main phases: engagement and wellness management, substance use,
persistent symptoms and functional recovery (Waldheter et al., 2008). It utilises a CBT
approach with a focus on functional recovery by targeting social skills and role and
community functioning. The primary outcome measure in the trial by Penn et al., (2011)

was community functioning and social skills.

Assertive Community Treatment: One study used Assertive Community Treatment which
was integrated with CBT, family therapy, social skills training and medication (Petersen et
al., 2005). Assertive Community Treatment is an assertive outreach approach in which
patients receive a high frequency of contact with clinicians who actively encourage and
motivate the individual to engage in the recovery process. The primary outcome measure

in the trial by Petersen et al., (2005) was not specified.

Individual Placement and Support (IPS) with Motivational Interviewing (MI): One study
used an integrated IPS and Ml intervention (Craig et al., 2014). IPS is a specific approach
which provides support in job searching, pre-vocational preparation and ongoing support.
MI is a therapeutic technique which aims to reduce an individual’s ambivalence to change
and encourages behavioural change using a person centred approach (Miller & Rollnick,
2012). The primary outcome measure in the trial by Criag et al., (2014) was the proportion

of participants in paid employment by 12 month follow up.
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Early Intervention Service: One included trial was conducted using an Early Intervention
approach (Garety et al., 2006). This is an integrated approach utilising CBTp, vocational
support, family therapy and medication management. The primary outcome measure in the

trial by Garety et al., (2006) was vocational and educational activity.

CRT Trials

Processing Speed Training (PST): One study used PST as an intervention approach (Choi
et al., 2017) which is delivered over approximately 30 hours over a two month period. PST
consists of repetitive drill and practice tasks centred on pupillometric cognitive load,
working memory and motivational theory (Choi et al., 2017). The primary outcome

measure in the trial by Choi et al., (2017) was processing speed.

Captain’s Log® neuropsychological training software: This intervention was used by one
study (Holzer et al., 2014) and consists of a maximum of 12 hours of training delivered
over two months. The training modules aim to train attention skills, concentration,
memory, eye-hand coordination, problem solving/ reasoning skills, self-esteem and self-
control (Sandford & Browne, 1988). The primary outcome measure in the trial by Holzer

et al., (2014) was neuropsychological performance.

Posit Science Brain Fitness Training: One study used this CRT program as an
intervention approach (Piskulic et al., 2015) which consists of a maximum of 40 hours of
training over a three month period. It is focused on training auditory processing speed, and
interpretation of semantic and emotional aspects of speech (Piskulic et al., 2015). The
primary outcome measure in the trial by Piskulic et al., (2015) was not specified by the

authors.
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NeuroPersonalTrainer-Mental Health (NPT-MH): One study used the NPT-MH program
as an intervention approach (Fernandez-Gonzalo et al., 2015) which consists of a minimum
of 15 hours of training focused on attention, memory, executive function, emotional
processing, theory of mind and cognitive biases (Caballero-Herndndez et al., 2014). The
primary outcome measure in the trial by Fernandez-Gonzalo et al., (2015) was not

specified by the investigators.

Neuropsychological and Educational Approach to Remediation (NEAR): One study used
the NEAR as an intervention approach (Lee et al., 2013) which consists of a maximum of
20 hours of training over a period of 10 weeks. NEAR is comprised of psychoeducation on
cognitive deficits and drill and practice sessions which are tailored to the individuals
particular neuropsychological profile (Lee et al., 2013). The primary outcome measure in

the trial by Lee et al., (2013) was neuropsychological performance.

Non Specific CRT: One study used a non-specific treatment manual of CRT (Wykes et al.,
2007) which consists of 40 hourly sessions focused on complex planning, memory and
problem solving (Delahunty, Reeder, Wykes, Newton, & Morice, 1999). The primary

outcome measure in the trial by Wykes et al., (2007) was neuropsychological performance.

2.5.3. Methodological Quality

Quality of ARMS studies: Risk of bias assessments for ARMS studies included in this
review are summarised in Figure 2.2. and 2.3. All CBT trials had a high risk of bias
regarding blinding of participants and personnel. This is usual with psychotherapy trials as

it is not possible for a therapist to be blind to the treatment they are providing, and the
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psychoeducational component of therapy means socialising participants to the model. With
this caveat in mind, the trial by van der Gaag et al., (2012)/ Ising et al., (2016) was the
most methodologically rigorous trial included in this review. In contrast, the two other
included CBT trials had relatively small sample sizes, did not provide adequate detail on
allocation concealment and were not preregistered trials meaning it was not possible to
ascertain if all data were reported and analysed as a-priori planned (Addington et al., 2011,
Bechdolf et al., 2007). CRT studies with ARMS populations in this review were conducted
with small sample sizes and two did not provide adequate reporting of statistical power
analyses (Choi et al., 2017; Holzer et al., 2014; Piskulic, Addington, Auther, & Cornblatt,
2011). Overall, CRT studies had a high or unclear risk of bias. With one exception
(Bechdolf et al., 2007) CBT and CRT trials reported here did not have social functioning
as the primary outcome measure. As such, drawing conclusions as to the effectiveness of
CBT or CRT on social functioning in ARMS is limited by poor methodological quality and
by most studies not being powered with social functioning as the primary outcome

measure.

Quality of FEP Studies: The risk of bias assessments for FEP studies included this review
are summarised in Figure 2.4. and 2.5. CBT trials were of varying quality with all studies
suffering from a high risk of bias for blinding of participants and personnel. One CBT trial
was methodologically rigorous, had an overall low risk of bias, and showed a positive
outcome on social functioning (Fowler et al., 2018). Drake et al., (2014) was limited by
attrition bias, but scored as low risk of bias in five of seven domains. The remaining CBT
studies suffered from a number of sources of bias which may be the result of insufficient
reporting of methodology in the published article (Fowler et al., 2009; Gleeson et al.,

2013). Of the CRT studies, one was rated as low in risk of bias in five of seven domains
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(Wykes et al., 2007), with the remaining rated as high or unclear risk of bias in most
domains; again potentially due to insufficient reporting of methodology (Fernandez-
Gonzalo et al., 2015; Fisher et al., 2015; Lee et al., 2013). The one psychodynamic
intervention trial included in this review was rated as high risk of bias across almost all
domains (Harder et al., 2014). Similarly multi-component studies were rated as high or
unclear risk of bias across most domains (Penn et al., 2011; Petersen et al., 2005). Finally,
the two service level interventions included here were divergent in methodological quality.
One study was rated as high or unclear risk across five of seven domains (Craig et al.,
2014) whilst the other was rated as having low risk of bias in all domains except blinding

of participants and personnel (Garety et al., 2006).

2.5.4. Description of studies:

The effect of CBT on Social Functioning in ARMS Participants: Four studies (RCTSs)
reported a social functioning outcome measure following a CBT intervention with ARMS
participants (see Table 2.2 for details). Of these, two studies were conducted within the
same sample following the initial trial period (van der Gaag et al., 2012) and a four year
follow up (lIsing et al., 2016) using the CBT for ultra-high risk (CBTuhr) specific manual
(Van der Gaag, Nieman, & Van den Berg, 2013). There was no significant change on the
SOFAS at the 6, 12, and 18 month time point (Van der Gaag et al., 2013) nor the 4 year
follow-up (Ising et al., 2016). Similarly an earlier small open label RCT reported no
significant improvement on the SFS following treatment with CBT in ARMS individuals
(Addington et al., 2011). Finally, Bechdolf et al., (2007) reported a significant
improvement in social functioning in both the treatment and control group as measured by
the SAS-II, with no differential effect between groups. In comparing effect sizes and

methodological quality, the post intervention effect size for the study by van der Gagg et
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al., (2012) which was rated as having overall low risk of bias, was g= 0.23, and for
Addington et al., (2011) which had high risk or unknown risk of bias was also g=0.23. In
contrast, the study by Bechdolf et al., (2007) which had a significant post intervention
effect size on social functioning of g=0.41, was the lowest quality study with the highest

risk of bias across domains.

The effect of Cognitive Remediation on Social Functioning in ARMS Participants:
Three studies were included that reported a social functioning outcome measure following
treatment with cognitive remediation in ARMS participants. Choi et al., (2017) reported
that compared to an active control, Processing Speed Training resulted in a significant
improvement in social functioning as measured by Social Adjustment

Scale-Self Report with a large post intervention effect size of g=1.0. Piskulic et al., (2015)
reported a significant improvement in social functioning, as measured by the GFS, in the
CRT group between baseline and 9 month follow-up, whilst there was no change in the
control group. However, it is important to note that this finding appears to represent a
within group change and the authors do not report a treatment by time interaction with
post-hoc comparisons and suitable corrections for multiple comparisons (Piskulic et al.,
2015). The between group post intervention effect size for this study was negligible (g=
0.05; Piskulic et al., (2015). Finally, Holzer et al., (2014) reported a significant within
group change in social functioning as measure by the SOFAS in both the treatment and
control group. However, the post intervention effect size difference was g=-0.05. The
study by Choi et al., (2017) was rated a low risk of bias in only three of seven domains,
while the study by Holzer et al., (2014) was rated as low risk of bias in five of seven
domains. The trial by Piskulic et al., (2015) was very poor methodologically and was rated

as high or unknown risk across all domains. Taken together, the efficacy of CRT in
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improving social functioning in ARMS participants is unclear when considering the

methodological quality of studies and differences in post intervention effect sizes.

The effect of CBT on Social Functioning in FEP: Five trials were included that report a
social functioning outcome measure with a CBT focused treatment (see Table 2.3. for
details). The largest and well conducted trial (Fowler et al., 2018), found that social
recovery-CBT (SR-CBT), when compared to TAU in a specialised early intervention
service, resulted in a significant increase in structured activity of 8.1h as measured by the
TUS with a post intervention effect size of g=0.39. An earlier study with a smaller sample
size utilising SR-CBT reported no overall effect on the TUS in a combined affective and
non-affective psychosis group (Fowler et al., 2009). However, when these groups were
separated, there was a significant improvement in social functioning in the non-affective
psychosis group following treatment with an effect size of g=0.27 (Fowler et al., 2009).
(Jackson et al., 2008) reported the effect size difference at each time point in a trial
utilising Active Cognitive Therapy for psychosis (ACE) versus befriending. The authors
report a moderate effect size favouring ACE at treatment endpoint (d= 0.39) which had
reversed by the end-of-treatment to follow-up (d=- 0.31). Gleeson et al., (2013) reported
the outcome on the SOFAS following treatment with Relapse Prevention Therapy
(combined CBT/family therapy) versus specialised FEP care. The authors report a
significant group by time interaction on the SOFAS which was no longer significant when
medication adherence was controlled for, producing a post intervention effect size of
0=0.15 (Gleeson et al., 2013). Finally, Drake et al., (2014) reported outcomes on the
SOFAS following a trial investigating CBTp plus social contact vs. CBTp plus cognitive
remediation in FEP. The authors found no significant differential effect of treatment group

on social functioning and the effect size was not able to be calculated (Drake et al., 2014).
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Taken together, the evidence indicates that one trial (Fowler et al., 2018) was
methodologically rigours and found a meaningful post intervention effect size for
improving social functioning. The study by Drake et al., (2014) was rated as low risk in
five of seven domains and so can be considered as moderately rigorous trial. The other
studies (Fowler et al., 2009; Gleeson et al., 2013) were of low or unknown risk of bias
across domains and as such should be interpreted with caution. However, it should be
noted that the same intervention was used by the same research team in the most recent
well conducted trial (Fowler et al., 2018) and earlier less rigorous trial (Fowler et al.,
2009). In addition, it should be noted that the trial by Fowler et al., (2018) specifically
recruited participants who had very low levels of social functioning at baseline, whilst this

was not specified in other trials.

The effect of Cognitive Remediation on Social Functioning in FEP: Four included trials
reported a social functioning outcome measure following treatment with cognitive
remediation therapy (see Table 2.3. for details). One study reported a significant
improvement in social functioning following CRT (Lee et al., 2013) whilst three found no
differential effect of treatment (Fernandez-Gonzalo et al., 2015; Fisher et al., 2015; Wykes
etal., 2007). Lee et al., (2013) reported that Neuropsychological and Educational
Approach to Remediation improved social functioning, as measured by the SFS, when
compared to TAU. The authors reported that the treatment effect on social functioning was
large, accounting for 14.6% of the variability in improvement (Lee et al., 2013). However,
the post intervention effect size was small (g=0.21) Fernandez-Gonzalo et al., (2015)
reported a significant improvement in social functioning, as measured using the SFS, in
both the CRT (NeuroPersonalTrainer-Mental Health) and control group, but with no

differential effect of treatment. This study produced a small post intervention effect size
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(9=0.31). Finally, Fisher et al., (2015) found no significant improvement on the GAF-S
following CRT (g=0.16); and Wkyes et al., (2007) found no significant effect of CRT on
the SFS with FEP participants (g=-0.36; lower score= improved functioning). Although
non-significant, the trial by Wykes et al., (2007) produced the largest post intervention
effect size and was the most methodologically rigorous. The one trial by Lee et al., (2013)
that reported a significant intervention effect for social functioning, had an overall small
effect size (g=0.21) and was of very poor methodological quality. Taken together, effect
sizes for the best conducted trials are in the small to moderate range, however, the

evidence base for CRT improving social functioning in FEP is limited.

The effect of psychodynamic and multi-component therapy on Social Functioning in
FEP: One included trial reported a social functioning outcome measure following a
psychodynamic therapy intervention (Harder et al., 2014) and two following a multi-
component therapy intervention (Penn et al., 2011; Petersen et al., 2005). Harder et al.,
(2014) conducted a non-randomized trial with a relatively large sample size (n= 269) of
individuals experiencing a FEP. Trial participants received manualised psychodynamic
therapy or standard treatment. The authors found no significant improvement in social
functioning, as measured by the GAF-S, in the treatment versus control group, with a very
small post-intervention effect size (Harder et al., 2014). Penn et al., (2011) randomized a
small sample (n=46) of individuals with FEP to GRIP (psychoeducation, CBT, Ml and
social skills training) versus TAU and reported a significant increase in work functioning
as measured by the RFS, with no effect on other social functioning measures (g=0.29).
Finally, Peterson et al., (2005) randomized a large sample (n=547) of individuals with FEP
to Integrated Treatment (Assertive Community Treatment, psychoeducational family

intervention, social skills training and CBT) versus TAU, and reported a significant
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improvement in work and education following treatment (g= -0.65; reduction equals better
functioning). Although the trial by Peterson et al., (2005) reported a moderate post
intervention effect size for work and educational engagement, this trial was very poor
methodologically, being rated as high risk of bias in six of seven domains. Similarly, the
trial discussed above by Harder et al., (2014) was of poor quality as was Penn et al.,
(2011). Taken together, there is no evidence that psychodynamic focused interventions
improve social functioning in FEP. For multicomponent studies, one study suggests a
multifaceted approach may be beneficial, but considering the methodological quality,

further studies are needed to confirm this finding.

The effect of service level interventions on social functioning in FEP: Two included
studies reported a social functioning outcome measure following a service level
intervention in FEP (Craig et al., 2014; Garety et al., 2006). Both studies reported a
significant beneficial effect of the intervention on social functioning in FEP. Craig et al.,
(2014) randomized FEP participants (n=159) to receive individual placement and support
(IPS) from clinicians additionally trained in motivational interviewing (MI), versus with
IPS clinicians not trained in MI. The authors reported that IPS plus MI was superior to IPS
alone in increasing the number of participants in paid employment by the trial endpoint
(9=0.69; (Craig et al., 2014). In one of the first studies to trial a specialised early
intervention for psychosis service (EIS) in the UK (The Lambeth Early Onset trial), Garety
et al., (2006) randomized FEP participants (n=144) to EIS (medication management, CBT,
vocational input and family intervention) versus standard care, and reported that the EIS
group was engaged in significantly more months of structured activity compared to the
control group at treatment end (g=0.45). The post intervention effect size was moderate for

the trial by Craig et al., (2014) but this trial had a high risk of bias in five of seven
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domains. In contrast, Garety et al., (2006) reported a smaller, but moderate, effect size and
had a high risk of bias only for blinding of participants. Taken together, there is evidence
that El service level approach is beneficial for improving social functioning in FEP

participants.
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Table 2.2. Psychological Interventions for Social Functioning with ARMS Participants

Study Country Study N Treatments N at Age Female ARMS Intervention Details Primary % Social Effect of Post
Design Study Baseline (M, SD) (N, %) Measure Outcome Conversion Functioning intervention Intervention
Sites Measure to Psychosis Measure on social Between
functioning Group
Effect size
CBT
Addington et Canada RCT 1 CBT 27 20.8 (451) 177 COPS/ SIPS CBT: 20 sessions over  Transition 0 SFS No 6 months:
al,, (2011) (Single 21.1(3.74) 6 months to significant 0=0.23
Blind) Supportive 24 11.8 psychosis 12,5 change
Therapy
Bechdolf et al., Germany RCT 4 CBT 54 25.2 (5.3) 35.2 Early Individual CBT x 25 Social N/A SAS I Significant ~ Post
(2007) 26.4 (5.7) Recognition sessions Adjustment within treatment:
Supportive 59 32.2 Inventory Group therapy x 15 group g=0.41
Counselling sessions increase in
Cognitive both
Remediation groups, but
X 12 sessions no
Information & differential
counselling of effect
relatives between
X 3 sessions. groups
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Study Country Study N Treatments N at Age Female ARMS Intervention Details Primary % Social Effect of Post
Design Study Baseline (M, SD) (N, %) Measure Outcome Conversion Functioning intervention Intervention
Sites Measure to Psychosis Measure on social Between
functioning Group
Effect size
Ising et al., Netherlands RCT 6 CBT 95 22.7 47 CAARMS CBT for UHR specific ~ Transition 15.7% SOFAS No For non-
(2016) (5.6) (49.5) treatment manual to (CBT) vs significant converters:
TAU 101 22.6 52 psychosis 25.5 (TAU) changedue d=-0.1
(5.4) (51.5) to CBTuhr vs.
treatment. control
d=-1.43; across all
converters timepoints
Vvs. non
converters.
vander Gaaget  Netherlands RCT 4 CBT 98 229 49 (50) CAARMS CBT for UHR specific ~ Transition 9.8% SOFAS No 6 months:
al,, (2012) (5.6) treatment manual to (CBTuhr) significant g=0.23
TAU 103 22.6 50 (54) psychosis vs. 22.66% difference
(5.5) (TAU) between
groups due
to treatment
Cognitive
Remediation
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Study Country Study N Treatments N at Age Female ARMS Intervention Details Primary % Social Effect of Post
Design Study Baseline (M, SD) (N, %) Measure Outcome Conversion Functioning intervention Intervention
Sites Measure to Psychosis Measure on social Between
functioning Group
Effect size

Choi et al., USA RCT CRT 30 18.17(3.81) 48 (SIPS/SOPS)  Processing Speed Processing N/A Social Significant 4 months:
(2017) Training Speed Adjustment  improveme  g=1.0
Active 32 18.53(3.72) 50 Scale-Self nt in social
Control Report adjustment
(SAS-SR),  inCRT
group
compared

to control

Holzer et al., Switzerland RCT 1 CRT 18 15.4 (1.3) 9 (50) (SIPS/SOPS)  Captain’s Log® Neuropsych  N/A SOFAS Significant  g=-0.05
(2014) software ological effect of
Active 14 15.7 (1.4) 5 (36) Function time
Control showing
increase in
social
functioning
but no
differential
group
effect

Piskulic et al., Canada RCT 1 CRT 18 19.72(5.71) 7 (SIPS/SOPS) Posit Science Brain Not n/a GFS Significant 9 months:
(2015) (38.8) Fitness Training specified within g=0.05
Computer 14 17.5(3.48) group
Games 4 change in
(28.6) treatment
group

CAARMS, Comprehensive Assessment for At Risk Mental State; COPS, Criteria of Prodromal States; CBT, Cognitive Behavioural Therapy; CRT, Cognitive Remediation Therapy; GFS, Global Functioning Social; RCT,
Randomised Controlled Trial; SAS-II, Social Adjustment Scale 2" Version; SFS, Social Functioning Scale; SOFAS, Social and Occupational Functioning Scale; SIPS/SOPS; Structured Interview for Prodromal Syndromes/Scale
of Prodromal Symptoms; TAU, Treatment as Usual.
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Figure 2.2. Risk of bias summary across each
domain for each ARMS study included in this review
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Figure 2.3. A summary of risk of bias in each domain (expressed as a percentage)
of all included ARMS studies.
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Table 2.3. Psychological Interventions for Social Functioning with FEP Participants

Study Country  Study N Study  Treatments N at Age Female FEP Intervention Details Primary Social Effect of Post Intervention
Design Sites Baseline (M, SD) (N, %) Catego Outcome Functionin  intervention on Between Group
risatio Measure g Measure  social Effect size
n functioning
CBT
Drake et UK RCT 1 CBPp + Social 31 24.7 10 (32) DSM- CBTp manual not PSYRATS SOFAS No significant Data not reported
al., (2014) Contact (5.2) v specified group differences  for ES
Cognitive remediation: between groups at
CBPp+ Computerised Interactive follow up.
Cognitive 31 234 14 (47) Remediation of
Remediation 4.9 Cognition — Interactive
Training for
Schizophrenia’
(CIRCUITS) software
Fowler et UK RCT 4 Social Recovery 75 Median 19 (25%) NS Social recovery therapy TUS TUS Social recovery 9 months:
al., (2018) (Single Therapy (IQR): 24.84 based CBT vs. TAU in a therapy group had  g=0.39
Blind) (20.73-29.04) specialised early increase in
TAU 79 24.15 (22.17- 19 (24%) intervention team structured activity
27.79) of8.1h
Fowler et UK RCT 2 Social Recovery 35 27.8(6.1) 10 (28.6) N.S. Social recovery therapy TUS TUS No significant 9 months:
al., (2009) Therapy based CBT vs. TAU ina effect in combined  g=0.27 (non-
specialised early affective and non-  affective group)
TAU 12 (28.6) intervention team affective
42 30.0(7.2) psychosis groups.

Significant
improvement in
non-affective

psychosis group
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Study Country  Study N Study  Treatments N at Age Female FEP Intervention Details Primary Social Effect of Post Intervention

Design Sites Baseline (M, SD) (N, %) Catego Outcome Functionin  intervention on Between Group
risatio Measure g Measure  social Effect size
n functioning
Gleeson et Australia  RCT 2 Relapse 41 20.1 14 (34.1) DSM- Combined CBT/Family Number of ~ SOFAS RPT group had Across all
al., (2013) Single Prevention (2.9) v therapy relapses/tim significantly timepoints:
Blind Therapy e to relapse lower functioning  g=0.15
16 (40) at 30 months
Specialised FEP 40 20.1 compared with the
care 3.2) TAU group. No

significant group
X time interaction
effect when
medication
adherence

controlled for.

Jackson et Australia  RCT 1 CBT 31 22.13 12 (38) DSM- Active BPRS/SAN  SOFAS Moderately large 12 weeks:
al., (2008) (3.3 v Cognitive Therapy for S effect baseline 6 g=0.39
Befriending 31 22.45 5 (16) Early Psychosis: ACE weeks (g=0.50)
(3.82) which lowered at
end of tx 12

weeks (0.39) and
tx follow up at 1
year (-0.31).

Cognitive
Remediati

on
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Study Country  Study N Study  Treatments N at Age Female FEP Intervention Details Primary Social Effect of Post Intervention
Design Sites Baseline (M, SD) (N, %) Catego Outcome Functionin  intervention on Between Group
risatio Measure g Measure  social Effect size
n functioning
Fernandez-  Spain RCT 1 CRT 28 30.9(5.9) 11(39.3) DSM- NeuroPersonalTrainer- Not SFS Significant main Post treatment:
Gonzalo et v Mental Health (NPT- specified effect of time g=0.31
al., (2015) Control 25 30.02(7.4) 8 (32) MH) within both
groups but no
significant group
or interaction
effects
Fisher et USA RCT 1 CRT 43 21.7 (3.26) 12 (27.9) DSM- Posit Science Brain MATRICS  GFS No significant Post treatment:
al., (2015) v Fitness Training interaction of g=-0.16
Computer 43 20.74(3.37) 10 (23.2) condition x time
Game
Leeetal., Australia  RCT 1 CRT 28 22.88 (4) 14 (53.8) DSM- Neuropsychological and ~ Neuropsych ~ SFS Controlling g=0.21
(2013) \Y Educational Approach ological for diagnosis,
TAU 27 22.74 (4.7) 11 (40.7) to Remediation Assessment CRT significantly
greater effect on
social functioning
Wykes et UK RCT 1 CRT 21 18.8(2.6) 8 (38) DSM- CRT Delahunty et al., Neuropsych ~ SBS No significant Across all time
al., (2007) v (1999) ological effect points
TAU 19 17.5(2.2) 6 (32) Assessment g=-0.36
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Study Country  Study N Study  Treatments N at Age Female FEP Intervention Details Primary Social Effect of Post Intervention
Design Sites Baseline (M, SD) (N, %) Catego Outcome Functionin  intervention on Between Group
risatio Measure g Measure  social Effect size
n functioning

Psychodyn
amic
Interventio
ns
Harder et Denmark  NotRCT 14 Supportive 119 Median (min- 41 (35) ICD-10  Supportive GAF-Social GAF- No Across all time
al., (2014) psychodynamic max) Psychodynamic Therapy ~ Functioning  Functioning  significant points: g=0.17

psychotherapy 24.6 (17.6- interaction.

35.9)

Standard 150 23.2 (16.2- 46 (31)

Treatment 35.6)
Multi-
compnent
therapy
approache
s
Penn et al., USA RCT 1 GRIP 23 23.48 (3.89) 9(39.1) SCID- GRIP includes elements Quality of RFS Only significant 9=0.29
(2011) 20.96 (2.14) P of psychoeducation, life, effect is increased

TAU 23 9(39.1) CBT, Ml social skills community work functioning

training. functioning on RFS in GRIP
, and social vs TAU. No other
skill. significant effects
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Study Country  Study N Study  Treatments N at Age Female FEP Intervention Details Primary Social Effect of Post Intervention
Design Sites Baseline (M, SD) (N, %) Catego Outcome Functionin  intervention on Between Group
risatio Measure g Measure  social Effect size
n functioning
Petersen et Denmark  RCT 3 Integrated 275 26.6(6.4) 115 (42) ICD-10  Assertive Community No single GAF Significant d=-0.65
al., (2005) Treatment Treatment measure (Functionin  improvement in
(ACT; psychoeducation, 9) IT group on work
TAU 272 26.6(6.3) 108 (40) family intervention, and education
social skills training,
CBT)
Service
Level
Interventio
ns
Craigetal., UK RCT 4 IPS 78 24 (4.2) 24 (30.8) Not IPS: support to search Proportion Active IPS+MI was 12 months:
(2014) specifi ~ for work and pre- of employmen  superior to IPS d=0.69
IPS+MI (for 81 24 (4.2) 18 (22.2) ed vocational preparation. participants  t alone in
clinicians) Ml for one group of in paid increasing the
clinicians. employmen number of
tat12 participants in
month paid employment
follow up
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Study Country  Study N Study  Treatments N at Age Female FEP Intervention Details Primary Social Effect of Post Intervention
Design Sites Baseline (M, SD) (N, %) Catego Outcome Functionin  intervention on Between Group
risatio Measure g Measure  social Effect size
n functioning
Garety et UK RCT 2 Early 71 Average age 35% of ICD-10  El Service: medication Relapse Vocational Intervention group 18 months:
al., (2006) Intervention of whole whole management, cognitive—  rates and was g=0.45
Service sample: 26 sample behavioural Educational ~ engaged in an
years female therapy, vocational input Activity activity for
Standard Care 73 and family significantly more

interventions was
provided according to

individual need

months (6.9
months) than

the control group
(4.2 months)

BPRS, Brief Psychiatric Rating Scale; CBT, Cognitive Behavioural Therapy; CRT, Cognitive Remediation Therapy; El, Early Intervention; GAF, Global Assessment of Functioning; IPS, Individual Placement and Support; Ml,
Motivational interviewing; MCAS; Multnomah Community Ability Scale; PSYRATS, Psychotic Symptom Rating Scales; RCT, Randomised Controlled Trial; RFS, Role Functioning Scale; SANS, Scale for the Assessment of
Negative Symptoms ; SIPS/SOPS; Structured Interview for Prodromal Syndromes/Scale of Prodromal Symptoms ; SFS, Social Functioning Scale; SOFAS, Social and Occupational Functioning Scale; TAU, Treatment as Usual;

TUS, Time Use Survey; UK, United Kingdom.
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Figure 2.5. A summary of risk of bias in each domain (expressed as a
percentage) of all included first episode psychosis studies.

2.6. Discussion

This systematic review aimed to determine the effect of psychological
interventions on social functioning in ARMS and FEP participants. No ARMS
studies, but three of five FEP studies (Fowler et al., 2018; Fowler et al., 2009;
Jackson et al., 2008) reported a positive effect on social functioning following a
CBT focused intervention. Our findings in ARMS participants are in line with
findings from a recent meta-analysis (Devoe et al., 2018). Two of three ARMS
studies (Choi et al., 2017; Piskulic et al., 2015) and one of three FEP study (Lee et
al., 2013) reported a positive effect on social functioning following CRT treatment.
We found no evidence from one trial that psychodynamic therapy produced a
positive outcome on social functioning in FEP (Harder et al., 2014). In contrast,
both multi-component trials (Penn et al., 2011; Petersen et al., 2005) and both
service level intervention trials (Craig et al., 2014; Garety et al., 2006) included in

this review, reported a significant improvement in social functioning in FEP. There



are a number of considerations to take into account when interpreting these findings.

Of the CBT studies that showed a positive outcome in social functioning in FEP
participants, most (Fowler et al., 2018; Fowler et al., 2009) but not all (Jackson et al.,
2008) had social functioning as the primary outcome measure. This suggests that CBT
studies not showing a positive outcome on social functioning in ARMS or FEP were not
adequately powered to do so as sample size calculations were powered on other primary
outcomes (e.g. symptoms). Another important consideration is the therapeutic target of
each CBT intervention. For example, the largest and most methodologically rigorous trial
of CBT in ARMS participants (Ising et al., 2016; van der Gaag et al., 2012) did not find a
significant improvement in social functioning. This trial utilised CBTuhr (Van der Gaag et
al., 2013) which is focused primarily on psychotic symptom reduction. Similarly, studies
which utilised specialised CBT for psychosis manuals which focus on symptom reduction
found no significant effect on social functioning in ARMS participants (Addington et al.,
2011) or FEP participants (Drake et al., 2014; Gleeson et al., 2013). In contrast, the most
methodologically rigorous CBT trial in FEP participants which did find a significant
improvement in social functioning, utilised a CBT intervention which specifically targets
social functioning (Fowler et al., 2018). An earlier study using the same CBT intervention
also reported a positive outcome on social functioning in non-affective FEP participants
(Fowler et al., 2009). Of note, the trial by Jackson et al., (2008) did report a moderate
positive effect size on social functioning at the treatment end point. However, this effect
had reversed by treatment follow-up. Moreover, the authors did not report if this effect was
statistically significant (Jackson et al., 2008). Taken together, these findings indicate that
CBT has efficacy in improving social functioning in FEP participants but not ARMS

participants. However, this is dependent on studies being adequately powered to detect
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changes in social functioning and, moreover, social functioning being a primary
treatment target of the intervention.

The methodological quality of most of the CRT trials was poor and these
findings should be interpreted with caution. While there is more evidence that CRT
Is more effective in improving social functioning in ARMS than FEP participants,
clearly a difference of one study is insufficient to draw meaningful conclusions. A
previous meta-analysis concluded that there was no global benefit of CRT in
improving social functioning in ARMS participants (Devoe et al., 2018). However,
it is noteworthy that the authors only analysed effect sizes of CRT studies in ARMS
participants at a 2-3 month time point (Devoe et al., 2018). This approach may have
served to mask treatment effects which were apparent at later time points (e.g. 9
months in (Piskulic et al., 2015). As such, our findings that two studies included in
the current review showed positive effects of CRT on social functioning in ARMS
participants (Choi et al., 2017; Piskulic et al., 2015) are not in contention with
previous findings (Devoe et al., 2018). The apparent discrepancy represents that we
interpreted a positive treatment effect being eligible at any time point, whereas
Devoe et al. (2018) only included treatment effects at 2-3 months in the meta-
analysis.

The two multi-component therapy studies included in this review were of
low or unclear methodological quality. The trial by Peterson et al., (2005) had a
very large sample size, whilst Penn et al., (2011) conducted a small pilot study.
Nevertheless, both studies reported a significant positive effect on social
functioning in FEP participants. Drawing conclusions as to which aspect of the
intervention was beneficial for social functioning is not possible. Both trials

incorporated CBT as part of the intervention but there was variation as to how
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many sessions each participant received. Both trials also incorporated social skills training
which may have had a more direct effect on social functioning. In particular, work
functioning was the main social functioning domain in which participants in both trials
showed significant improvements. Taken together, multicomponent therapeutic
interventions appear to show good efficacy in improving social functioning in FEP.
However, it is unclear if specific elements or the treatment as a whole confers these
benefits. Moreover, the trials here are of questionable methodological quality and as such,
these findings may not be reliable.

Finally, both service level interventions we included in this review reported
positive outcomes in social functioning in FEP. One trial specifically targeted work
placement support training and found that participants who received an intervention from
therapists trained in MI had achieved more full-time employment than participants who
received an intervention with an IPS only trained therapist. An earlier trial by Garety et al.,
(2006) which was the first service level RCT of a specialised El service provided a multi-
component intervention consisting of CBT, vocational input and family interventions
according to each individuals need. Similar to the multicomponent therapeutic
interventions discussed above, it is unclear if individual elements of the intervention
described by Garety et al., (2006) were most beneficial for social functioning, or if the
combined elements are needed to produce a positive effect. Taken together, these studies
indicate that service level interventions can provide beneficial outcomes in social
functioning for individuals experiencing a FEP. However, as these studies focused on work
and educational outcomes alone, it is not clear if these interventions had any beneficial
effect on other domains of social functioning such as engagement in hobbies or social

activities with family and friends.
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Strengths & Limitations

This systematic review included 22 studies with 21 independent samples
investigating the effect of structured psychological therapies on social functioning
in ARMS and FEP participants. An extensive literature search was carried out
across a number of databases and to the best of our knowledge, this is the first
systematic review to specifically compare the effects of a range of psychological
interventions on social functioning in ARMS and FEP participants. Nevertheless, a
number of limitations should be noted when interpreting our findings and
conclusions.

Across trials, different treatment manuals were utilised. As such, in trials in
which the treatment modality was broadly similar (e.g. CBT, CRT), there are
differences in the target of intervention and so generalising across studies is
problematic.

With some exceptions (Fowler et al., 2018; van der Gaag et al., 2012) the
methodological quality of many of the studies included in this review was poor and
there was a high risk of bias across a number of domains. Many studies did not
report a sample size calculation and as such it is not possible to tell if they were
sufficiently powered to detect the desired change in their primary outcome. Within
the context of this review, few studies had social functioning as their primary
outcome measure. As such, most studies in this review, even when a sufficient
sample size calculation was conducted, may have been underpowered to detect
changes in social functioning.

In line with methodological issues, there was little consistency in the
specific social functioning measured used between studies. As such, the different

psychometric properties of instruments used to measure social functioning may
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have affected results across studies. Some standardisation to outcome measures used in
ARMS and FEP populations would allow for greater confidence in making generalisations

as to the specific intervention effects.

Conclusions & Future Directions

As noted above, the combined methodological quality of trials included in this
review was mixed with some studies showing good methodological rigour and others poor.
Individual studies suggest that CBT, CRT, multicomponent and service level interventions
have efficacy in improving social functioning in ARMS and FEP populations. However,
there is clearly a need for further investigation to determine which interventions work for
whom and at what stage of psychosis. To date, there have been no trials to determine if
social functioning focused CBT has efficacy in improving social functioning in ARMS
populations. This is perhaps surprising considering that a change in social functioning
forms part of the criteria to identify an individual in an at-risk state (Yung et al., 2005).

Considering the methodological limitations of CRT studies included in this review,
there is a need for larger, well powered studies to establish the efficacy of this therapeutic
approach in improving social functioning in ARMS and FEP participants. As with CBT,
these interventions may need to be tailored to both the clinical presentation (ARMS / FEP)
and the desired outcome (e.g. improved social functioning). A potential focus of future
CRT trials may be to focus on social cognition training (Kurtz, Gagen, Rocha, Machado, &
Penn, 2016) for which there is some evidence of beneficial effects on social functioning
with individuals diagnosed with schizophrenia (Grant et al., 2017).

Specialised EIP services are established in a number of regions of the UK (Neale &
Kinnair, 2017) other European countries, North America and Australia (Csillag et al.,

2018), and have been subject to RCTs to determine efficacy in treating FEP (e.g. (Garety et
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al., 2006). However, the efficacy of specialised ARMS services in improving
outcomes is unclear at present (Fusar-Poli, McGorry, & Kane, 2017). Determining
the efficacy of such services in preventing the transition to psychosis and
improving key outcomes, including social functioning, is necessary in future RCTs.
Finally, future trials are needed to determine if multi-component interventions have
greater benefit in improving social functioning than individual treatment modalities

alone.
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3.1. Abstract

Social cognition, including the domains of emotion recognition (ER) and
theory of mind (ToM), underpin an individual’s ability to navigate their social
environment. Meta-analytic studies have demonstrated that individuals in an at-risk
mental state (ARMS) for developing psychosis, or having experienced a first
episode psychosis (FEP), exhibit impaired social cognitive functioning across most
domains. Recent interest has been on the impact of impaired social cognition on
functional outcomes and psychotic symptomatology. However, to date, no meta-
analysis of the literature has been conducted to determine the strength and direction
of relationship between social cognitive performance, social functioning and
psychotic symptoms in ARMS and FEP. A comprehensive literature search of four
databases was conducted. Thirty-two studies were included that reported on the
relationship between at least one social cognitive domain, social functioning and/or
psychotic symptoms. Overall social cognitive performance was positively
correlated with social functioning in ARMS (0.12, p=0.015) and FEP (0.205,
p<0.001), and negatively correlated with positive (-0.178, p<0.001) and negative
symptoms in FEP (-0.221, p<0.001). Emotion Recognition (ER) was positively
correlated with social functioning in ARMS (0.131, P=0.01) and FEP (ER: 0.222,
P<0.001), negatively correlated with positive symptoms in FEP, (-0.166, p<0.001),
and negative symptoms in ARMS (-0.11, p=0.021) and FEP (-0.211). ToM was
positively correlated with social functioning in ARMS (0.178, p=0.01) and FEP
(0.208, P<0.001), and negatively correlated with positive (-0.189, p<0.001) and
negative (-0.3) symptoms in FEP. Pooled correlation coefficient estimates did not
differ significantly between ARMS and FEP participants for each social cognitive

domain and outcome analysed (all p>0.05). These findings indicate that better
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social cognitive performance is associated with enhanced social functioning and lower
psychotic symptomatology. However, effect sizes were generally small and the clinical

impact of targeting social cognitive performance to enhance outcomes in ARMS and FEP

IS unclear at present.
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3.2. Introduction

Social cognition is an umbrella term for a number of related psychological
constructs which underpin an individual’s ability to navigate their social
environment and to develop, maintain and understand inter and intra personal
relationships (Harvey & Penn, 2010). There is some variation in the literature
regarding which specific subdomains comprise the concept of social cognition and
there is some overlap between domains. Nevertheless, the most commonly defined
social cognitive subdomains are emotion recognition , theory of mind (ToM), social
perception and attributional biases (Green, Olivier, Crawley, Penn, & Silverstein,
2005; Green et al., 2008). Social cognitive function has received increased attention
over recent years as a clinical marker of the major psychiatric and
neurodevelopmental disorders (Cotter et al., 2018). A large focus has been on
psychosis spectrum conditions, in particular, schizophrenia (Cotter et al., 2018).
Meta-analytic studies have consistently demonstrated that individuals with chronic
course schizophrenia exhibit a significant impairment in social cognition when
compared to healthy controls, with large effects sizes ranging from 0.88 to 1.04
depending on the sub domain (Bora et al., 2009; Kohler et al., 2010; Savla et al.,
2012; Sprong et al., 2007). Similarly, meta-analyses have demonstrated that
individuals who have experienced a first episode of psychosis (FEP; Barkl et al.,
2014; Bora et al., 2009; Cotter et al., 2018), and individuals defined as being in an
at-risk mental state (ARMS) of developing psychosis (Cotter et al., 2018; Lee,
Hong, Shin, & Kwon, 2015; Van Donkersgoed et al., 2015), exhibit impaired social
cognitive performance across the major subdomains. Taken together, the current

evidence suggests that social cognitive impairment is apparent across the psychosis
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continuum. As such, there has been increasing investigation into the effect of modulating
social cognitive functioning to improve outcomes in psychosis.

Of particular interest has been the relationship between social cognition and
functional outcomes. Cognitive models of positive psychotic symptoms incorporate
attributional biases as key in the development of hallucinations and delusions, with social
withdrawal as an important coping response (Garety et al., 2001; Morrison, 2001). A ToM
model of psychosis was described over two decades ago, and proposes that difficulties with
processing sensory information and deficits in self and other monitoring play a role in
positive symptoms of psychosis, with resulting reduction in social functioning (Frith,
1992). In addition, a cognitive model of negative psychotic symptoms highlights negative
expectation biases in relation to pleasure, success, acceptance and perceived resources,
may influence the development of negative symptoms and lead to social functioning
impairments (Beck et al., 2011; Rector et al., 2005). Emotion recognition has received less
empirical investigation in relation to psychosis and functional outcomes, however a basic
model has been proposed where by deficits in emotion recognition and social perception
may lead to anxiety and difficulty navigating the social world, which may lead to
withdrawal and reduced social functioning (Couture et al., 2006).

A meta-analysis in chronic course schizophrenia demonstrated that social cognition
is a stronger predictor of functional outcome than neuropsychological performance (Fett et
al., 2011). Of note, in this study, the strongest association was found between ToM and
community functioning (Fett et al., 2011). A number of individual studies have reported
the relationship between social cognition and functional outcomes in FEP and ARMS
populations (e.g. Cotter et al., 2018; Palmier-Claus et al., 2016). However, these data have
not yet been combined using meta-analytic methods to allow for a quantitative analysis of

all studies in the literature.
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Considering the important role of social cognition in psychosis and the
evidence that, in chronic course schizophrenia, social cognition is strongly related
to functional outcomes, it is of importance to determine the strength of relationship
between social cognition and functional outcomes in FEP and ARMS participants.
In addition to social functioning, it is of interest to determine the strength of
relationship between social cognition and psychotic symptomatology in ARMS and
FEP. As with functional outcomes, individual studies have reported correlations
between social cognition and psychotic symptoms in ARMS and FEP participants
(e.g. Green et al., 2012; Ntouros et al., 2014). However, again, these findings have
not yet been combined using meta-analytic methods.

A better understanding of the relationship between social cognition,
functional outcomes, and psychotic symptoms in FEP and ARMS participants, may
provide important information for more targeted therapeutic interventions. For
example, in chronic course schizophrenia, social cognitive training has shown
promise as a treatment for improving social cognitive impairments, with some
effects in treating negative symptoms (Kurtz et al., 2016). Moreover, there is
evidence that improving facial affect recognition in schizophrenia is associated
with large improvements in social functioning (Bordon et al., 2017). At present, it
is unclear which social cognitive domains are most strongly related to functioning
and psychotic symptomatology in ARMS and FEP, and thus, which domains
should be the target of therapeutic intervention. It is also unclear if the relationship
between social cognition, functioning and psychotic symptoms differs due to stage
of illness i.e. when in the ARMS stage or following the development of frank

psychotic symptoms.
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As such, the current study aims to address the gap in the evidence by conducting a
meta-analysis to determine the following:

1. The strength of relationship between social cognition, social functioning and positive
and negative psychotic symptoms in ARMS and FEP participants.

2. The strength of relationship between each social cognition subdomain (emotion
recognition, ToM, social perception and attributional biases), social functioning and
positive and negative psychotic symptoms in ARMS and FEP participants.

3. The effect of demographic moderator variables on the strength of relationship between
social cognition, social functioning and positive and negative psychotic symptoms in

ARMS and FEP participants.

3.3. Method

3.3.1. Search Strategy

A comprehensive search of the literature was conducted using the following
databases: MEDLINE (Ovid), EMBASE (Ovid), CINAHL (EBSCO), and PsychINFO
(EBSCO) from 1980 to June 2018. Search terms were: Ultra high risk for psychosis OR
ultra high risk OR ultra-high risk OR UHR OR clinical high risk of psychosis OR clinical
high risk OR CHR OR at risk mental state OR at-risk mental state OR ARMS OR
prodromal psychosis OR prodromal schizophrenia OR schizophrenia prodrome OR
prodromal phase OR prodrome OR prodromal stage OR prodromal symptoms OR
attenuated psychotic symptom OR attenuated psychosis syndrome AND first episode
psychosis OR early psychosis OR FEP OR early schizophrenia AND social functioning
OR social impairment OR social dysfunction OR social adjustment OR social recovery OR
functioning OR impaired functioning OR general functioning OR functional impairment

AND psychotic symptoms OR delusions OR hallucinations OR paranoia AND social
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cognition OR social cognitive OR theory of mind OR emotion recognition OR

affect recognition OR facial affect recognition OR emotional prosody OR

emotional body language OR social perception OR mentalizing OR mentalising OR

empathy OR faux pas OR social faux pas OR attributional style OR attributional

bias

3.3.2. Selection Criteria

Studies were included in this meta-analysis based on the following

inclusion/exclusion criteria;

Inclusion Criteria:

1

Primary research including observational and intervention studies reporting a
relationship between a social cognition measure, functioning measure, and/or psychotic
symptom measure.

Participant age range <65 years old;

Male and female;

Participants identified as being at-risk for developing psychosis as defined by the
Comprehensive Assessment of At Risk Mental States (CAARMS; Yung et al., 2005),
Criteria of Prodromal States (COPS) using the Structured Interview for Prodromal
Symptoms (SIPS), Scale of Prodromal Symptoms (SOPS; Miller et al., 2003) or Early
Recognition Inventory (H&fner et al., 2004).

Participants identified as having experienced a FEP diagnosed according to DSM-1V,

DSM-IV-TR, DSM-5, ICD-10 criteria.
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6  Studies reporting a social cognition measure including but not limited to emotion
processing (facial emotion recognition, emotion prosody), Social Perception, Theory
of Mind and Attributional Style.

7 Studies reporting a reliable and valid social functioning outcome measure to include,
but not limited to, clinician rate, self-report and performance based measures; Social
and Occupational Functioning Assessment Scale (SOFAS; Burns & Patrick, 2007);
Multnomah Community Ability Scale (MCAS; Barker et al., 1994); Global
Assessment of Functioning- Functioning subscale (Burns & Patrick, 2007); Global
Functioning: Social Scale (Cornblatt et al., 2007); Social Adjustment Scale-11
(Schooler et al., 1979); Role Functioning Scale (Goodman et al., 1993); Social
Functioning Scale (SFS; Birchwood et al., 1990); Social Adjustment Scale-Self Report
(Weissman & Bothwell, 1976); and Social Skills Performance Assessment (Patterson
etal., 2001).

8 Studies reporting a reliable and valid psychotic symptom outcome measure including
but not limited to Brief Psychiatric Rating Scale (BPRS), Positive and Negative
Syndrome Scale (PANSS), Scale for the Assessment of Positive Symptoms (SAPS);

Scale for the Assessment of Negative Symptoms (SANS).

Exclusion Criteria:
1. Studies not reporting a cross-sectional relationship between a social cognition
measure and social functioning or psychotic symptoms.

2. Studies not including at-risk or FEP participants.
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3.3.3. Quality Assessment:

Studies were assessed for quality using the QualSyst tool (Kmet, Cook, &
Lee, 2004). The QualSyst tool provides 14 quality assessment items which are
scored depending on if the study meets criteria fully (yes=2) partially (partial=1)
not at all (no= 0) or if the criteria is non-applicable (N/A). For the current study,
three of 14 criteria pertaining to interventional trials were rated N/A for each study
and these three criteria were excluded when determining the overall score, as
described in the original article (Kmet et al., 2004).

A random sample of 20% of included papers were blind quality assessed by
an independent reviewer to determine inter-rater reliability, which showed fair
agreement (84% agreement; k= 0.35, p=0.001). Where disagreements arose, the
assessors referred to the QualSyst scoring manual to discuss and agree on a final
score. The remainder of quality assessments were carried out by the first author.

Each of 14 quality assessment items are added together to give an overall
quality score for each study with a maximum score of 28. The total score is then
divided by the maximum total score. As three items on the QualSyst tool pertain to
interventional trials, the total number of items for each study in the current review
was 11, providing a maximum total score of 22 for each paper and a maximum
global rating (total score/ total number of quality items rated) of one for each study.

A cut-off score of <0.5 was used to determine study inclusion (Kmet et al., 2004).

3.3.4. Data Extraction
Data were extracted from each study based on (1) study characteristics (year
of publication, country where study was conducted, sample size); (2) characteristics

of ARMS and FEP participants (mean age, ratio of male to female in sample,
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duration of illness, 1Q, chlorpromazine equivalent of medication use in milligrams per day
(CPZ equiv/ mg per day); (3) clinical assessment/ diagnostic instruments used to identify
ARMS and FEP participants (including the specific diagnosis that FEP participants where
available); (4) measures used to assess social functioning and psychotic symptomatology;
(5) social cognitive tests employed in each study and social cognitive domain assessed by
this test (ER, ToM, SP, AB); (6) statistical correlation data between each available social
cognitive measure and functioning/psychotic symptom outcomes. Data was not imputed if

missing, unclear and/or not made available by the study authors.

3.3.5. Summary Measures and Synthesis of Results for Meta-analysis

Meta-analyses were conducted by computing a pooled correlation coefficient of
extracted data using Comprehensive Meta-Analysis (CMA,; Borenstein et al., 2013). When
meta-analysing correlational data, CMA conducts all statistical analysis on transformed
standardised effect sizes (Fishers Z). However, for clarity, all data are presented as
correlation coefficients (Pearson’s r).

For each study, effect size (r values), 95% confidence interval (Cl), Z and p values
were computed based on the correlation coefficient data on the relationship between a
social cognitive function test and social function/ psychotic symptom outcome. As between
study heterogeneity was expected, the pooled correlation coefficient estimate and 95% CI
were calculated using a random effects model. A random effects model accounts for within
study variance and sample size to provide a weighted estimate of effect size and 95% CI.

A series of meta-analyses were conducted to investigate the relationships of interest
following the same protocol for each. First, an analysis of the relationship between overall
social cognitive performance (calculated by averaging all relevant correlational data

provided in each study) and the outcome (social functioning, positive psychotic symptoms,
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negative psychotic symptoms) was conducted. Next, we determined the
relationship between each social cognitive domain individually (where data were
available) and each outcome (social functioning, positive psychotic symptoms,
negative psychotic symptoms). We determined that a minimum of three studies
were required to incorporate in a meta-analysis (Borenstein et al., 2013). If less
than three studies were unavailable for quantitative analysis, a narrative synthesis
of available studies is provided.

For each analysis determining the strength of relationship between a social
cognitive measure) and outcome, a pooled correlation coefficient estimate was
computed for ARMS and FEP groups individually. Following this, analysis of
variance (ANOVA) were conducted to determine if the pooled correlation
coefficient estimates significantly differed between ARMS and FEP participants. Z
and p-values are reported for ANOVA and significance was set at p<0.05. Finally,
the overall pooled correlation coefficient for the combined ARMS and FEP groups
is reported along with Z, p-values and 95% CI.

Heterogeneity in effect size estimates between studies was determined using
Chi-square based on Cochrans Q-statistic (Cochran, 1950). The proportion of
variability in the pooled effect size due to between study heterogeneity is provided
by the 12 value. An 1%~ 25% corresponds to low heterogeneity, 50% to moderate and
75% to high (Higgins & Thompson, 2002). As I?has low sensitivity in detecting
heterogeneity, alpha level of significance was set at p<0.1 (Song, Sheldon, Sutton,
Abrams, & Jones, 2001).

Where heterogeneity was significant in either ARMS or FEP groups,
random effects meta-regression was conducted on the groups combined to

determine which variables might account for heterogeneity. Variables entered into
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the meta-regression model were publication year, continent in which study was conducted,
study quality, sample size, mean age and gender (% of males in sample). Q and p values
are reported for meta-regression analysis in addition to % of variance accounted for by the
model, where relevant.

Risk of bias was determined using funnel plots of Fishers Z standard error (SE) and
the trim and fill method (Duval & Tweedie, 2000). The trim and fill method calculates how
many studies might be missing from each meta-analysis to correct for funnel plot
asymmetry and provides adjusted effect size estimates based on the inclusion of missing

studies.

3.4. Results

A total of 45 studies, published between 1980 and January 2019 were identified for
inclusion in this meta-analysis. Of these studies, 40 were independent samples. However,
the authors of 8 other studies were unable to provide study data or were uncontactable,
leaving a total of 32 studies included for quantitative analysis (see Figure 3.1. for details).
In cases where data sets were overlapping, the authors were contacted to provide the
original data set. Where this was not possible, data was extracted from the earliest
publication and used for analysis. Of included studies, six studies had only a population of
at risk participants (Amminger et al., 2013; Barbato et al., 2013; Cotter et al., 2015; Eack et
al., 2010; Glenthoj et al., 2018; Piskulic et al., 2016), 20 studies with only a population of
FEP participants (Achim, Ouellet, Roy, & Jackson, 2012; Addington, Saeedi, &
Addington, 2006; Bozikas et al., 2018; Bozikas et al., 2015; Caletti et al., 2018; Catalan et
al., 2018; Catalan et al., 2016; Eack et al., 2010; Gardner et al., 2017; Hooper et al., 2010;
Humphreys & Barrowclough, 2006; Koelkebeck et al., 2010; Langdon, Connors, Still,

Ward, & Catts, 2014; Ludwig, Pinkham, Harvey, Kelsven, & Penn, 2017; Mazza et al.,
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2012; Ntouros et al., 2014; Romero-Ferreiro et al., 2016; Stouten, Veling, Laan,
van der Helm, & van der Gaag, 2014, 2017; Tsui et al., 2013), and six studies
which included a sample of both at-risk and FEP participants (Clayson et al., 2018;
Green et al., 2012; Lee et al., 2015; Ntouros et al., 2018; Ohmuro et al., 2016;
Palmier-Claus et al., 2016). The total number of participants in the combined at risk
(n=1403) and FEP sample (n=1596) was n=2999. However, it should be noted that
in the at-risk group one study had a much larger sample size (n=746) than all other
studies (Piskulic et al., 2016). The sample size ranged from 12 to 746. The age
range of participants was 14.25 to 37.8 years with a mean of 23.03 years. The
majority of included studies had a predominantly male sample (range: 27.5% to
100% male, mean= 63.74%).

A total of 21 studies included a social functioning measure and 23 a
psychotic symptom measure. A total of 23 studies included a measure of emotion
recognition, 20 a ToM measure (see Table 3.1. and 3.2. for details of tests), nine a
Social Perception measure and four an Attributional Bias measure. As there were
too few studies to combine Social Perception and Attributional Bias in a meta-
analysis for ARMS and FEP participants, these social cognitive domains were not
analysed and only overall social cognition, emotion recognition and ToM were

included.

3.4.1. Study quality

No studies which were quality rated fell below the <0.5 cut-off score and so
no studies were excluded on this basis. As such, all studies met quality criteria. The
range was 0.59 to 1.0 with a mean of 0.9 (S.D. £ 0.089). Quality ratings for each

study are presented in Table 3.3. below.
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Table 3.1. Studies included in review with AMRS participants

Study Country N Age Gender Duration 1Q ARMS Social Psychotic Symptom  Social Cognition Measure Social Cognitive
(M, SD) (n; of illness M, SD Measure Functioning Measure Domains
M:F,) Measure
Amminger et al., (2013) Australia 79 16.5 (2.1) 26:53 NR NR NR NR NR Facial Recognition/Vocal ER
Prosody
Barbato et al., (2013) USA, 137 19.96 81:56 NR NR SIPS SFS NR FEIT, FEDT, RMET ER
Canada (4.67)
Clayson et al., (2018) USA 43 18.8 (3.9) 31:12 NR NR SIPS GFS:Social NR FEIT ER
Cotter et al., (2015) Australia 30 19.1 (2.8) 14:16 NR 103.3 (16) CAARMS SOFAS NR DANVA-2, Hinting Task, ER, ToM, SP, AB
MSCEIT,
SCST-R, ANSIE
Eack et al., (2010) Spain 70 16.3 38:32 NR 104.11 SIPS/SOP NR SIPS/SOPS ER-40 ER
(3.4)19 S
Glenthoj et al., (2018) Denmark 146 24.3 (4.2) 66:80 NR 105 (12.9) CAARMS SOFAS/PSP NR CANTAB ERT ER
Green et al., (2012) USA 50 18.25 36:14 NR NR SIPS NR SAPS/SANS MSCEIT, TASIT, RADS ER, SP
(3.12)
Lee etal., (2015) South 40 19.9 (3.6) 25:15 NR 104.1 (11.8) SIPS Social Chapman Perceptual Ekmans Faces ER
Korea Anhedonia aberration scale
Scale
Ntouros et al., (2018) Greece 12 245 (3.1) 12:0 NR NR CAARMS NR PANSS PESIT ToM
Ohmuro et al., (2016) Japan 36 20.9 (4.7) 14:22 NR 101.1 (11.7) CAARMS SFS NR Picture Stories Task ToM
-J
Palmier-Claus et al., UK 14 22.6 (5.2) 6:8 NR NR CAARMS PSP NR RMET, ToM
(2016) Hinting Task
Piskulic et al., (2016) USA, 746 18.5 436:328 NR NR COPS SIPS/SOPS Penn Emotion ER, ToM, SP
Canada (4.23) Differentiation task, TASIT,

RADS

ANSIE, Adult Nowicki Strickland Internal External locus of control scale; CAARMS, Comprehensive Assessment of At-Risk Mental States; COPS, Criteria of Psychosis-risk Syndromes; DANVA-2, Diagnostic Analysis of
Nonverbal Accuracy 2; ER, Emotion Recognition; ER-40, Penn Emotion Recognition Task; FEIT, Face Emotion Identification Task; FEDT, Face Emotion Discrimination Task; GFS, General Functioning Scale; MSCEIT,
Mayer—Salovey—Caruso Emotional Intelligence Test; NR, Not reported; PANSS, Positive and Negative Symptom Scale; PESIT, Perception of Social Inference Test; PSP, Personal and Social Performance Scale; RADS,
Relationship Across the Domains test; RMET, Reading the Mind in The Eyes Test; SIPS/SOPS, Structured Interview for Psychosis-risk Syndromes/ Scale Of Psychosis-risk Symptoms; SP, Social Perception;

SOFAS, Social and Occupational Functioning Assessment Scale; SCST-R, Schema Component Sequencing Task—Revised; TASIT, The Awareness of Social Inference Test; ToM, Theory of Mind.



Table 3.2. Studies included in review with participants with first episode psychosis

Study Country N Age Gender Duration 1Q Meds (CPZ Diagnosis Social Psychotic Social Cognition Social
(patients) (M, SD) (M:F) of illness (mean, equiv/mg Functioning Symptom Measure(s) Cognitive
(months, SD) per day(SD) Measure Measure Domains
mean)
Achimetal., Canada 31 24.9 (4.5) 26:5 20.9 100.4 NR Schizophrenia (n=23), schizoaffective SOFAS NR Ekman Faces, Hinting ER, ToM,
(2012) (15.1) disorder (n=2), Task, False Belief SP
delusional disorder (n=4), and Task, Faux Pas,
psychosis not otherwise specified Strange Stories Test,
(n=2) Social Knowledge Test,
SCRT
Addington et Canada 50 25.1(8.0) 30:20 NR NR 343.5 Schizophrenia Quality of Life PANSS Emotion Recognition, ER, SP
al., (2006) (n=32) , schizophreniform Scale, Discrimination, SFRT
(n=12), delusional disorder (n=1), Assessment of
brief psychotic disorder (n=1), Interpersonal
psychotic disorder not otherwise Problem
specified (n=3) and schizoaffective Solving
(n=1)
Bozikas et al., Greece 27 26.33 24:3 538.09 DSM-IV-TR, psychotic disorder PANSS PESIT SP
(2015) (4.51) (67.32)
Bozikas et al., Greece 35 32.77 19:16 NR 358.37 Schizophrenia (n=21), Schizoaffective PANSS Facial affect ER
(2018) (7.56) (200.41) disorder, (n=1), Delusional disorder recognition

(n=2), Unspecified psychotic disorder
(n=2), Brief psychotic disorder (n=5),
Bipolar disorder ( n=4)

Caletti et al., Italy 208 30.2 (10.3) 118:90 NR 109.8 NR ICD-10 for psychosis PANSS MEC ER
(2018) ©9)

Catalan et al., Spain 32 37.8(13) 13:19 NR 91.1 NR DSM-1V psychotic disorder PANSS MASC ToM
(2018) (17.3)
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Study Country N Age Gender Duration 1Q Meds (CPZ Diagnosis Social Psychotic Social Cognition Social
(patients) (M, SD) (M:F) of illness (mean, equiv/mg Functioning Symptom Measure(s) Cognitive
(months, SD) per day(SD) Measure Measure Domains
mean)
Catalan et al., Spain 64 35.5(12.9) 41:23 NR 95.3 NR Schizophrenia or schizophreniform PANSS MASC TOM
(2016) (14.4) disorder
(n = 32), Affective psychosis (n = 18),
Brief psychotic episode (n = 7),
Delusional disorder (n = 7)
Clayson et al., USA 63 22.7 (3.5) 46:17 NR NR NR DSM-1V diagnostic criteria for GFS:Social FEIT ER
(2018) schizophrenia, schizoaffective
disorder, or schizophreniform disorder
Eack et al., USA 64 25.78 44:20 384 NR NR schizophrenia (n = 37), schizoaffective ~ Performance MSCEIT ER
(2010) (6.15) (27.72) (n = 23), or schizophreniform Potential
disorder (n = 4) Inventory
Gardner et al., Australia 146 20.49 101:45 8.9 (16.11) 924 NR Schizophrenia ( n=56), SOFAS DANVA, False Belief ER, ToM
(2017) (2.41) (13.93) Depression with psychotic features and Deception Stories
(n=21),

Schizoaffective disorder (n=19),
Psychosis not otherwise specified
(n=17),

Bipolar disorder with psychotic
features (n=16),
Schizophreniform disorder (n=8),
Delusional disorder (n=8), Brief
psychotic disorder (n=1)
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Study Country N Age Gender Duration 1Q Meds (CPZ Diagnosis Social Psychotic Social Cognition Social
(patients) (M, SD) (M:F) of illness (mean, equiv/mg Functioning Symptom Measure(s) Cognitive
(months, SD) per day(SD) Measure Measure Domains
mean)
Greenetal., USA 81 22.02 30:20 NR NR NR Schizophrenia (n = 46), SAPS/SA MSCEIT, TASIT, ER, SP
(2012) (4.18) Schizoaffective disorder (n =10), NS RADS
Schizophreniform disorder (n = 25)
Hooper et al., USA 119 14.25 VABS RMET ToM
(2010) (2.41)
Humphreys & UK 35 27.91 28:7 NR NR NR Schizophrenia, Schizophreniform, PANSS ASQ, IPSAQ AB
Barrowclough, (7.81) Schizoaffective disorder.
(2006)
Koelkebeck et Germany 23 24.5 (5.6) 11:12 36.4(345) NR 539.7 (296.9)  SCID-I PANSS Moving Shapes ToM
al., (2010) paradigm
Langdon et al., Australia 23 2091 22:1 11.8(6.88)  96.65 NR ICD-10 criteria SOFAS SAPS/SA False belief, Joke ToM
(2014) (1.83) (8.41) Paranoid Schizophrenia (n=17); NS Appreciation, Story
Undifferentiated comprehension
Schizophrenia (n=4); Schizoaffective
Disorder — Bipolar Subtype (n=1);
Other Non-Organic Psychotic
Disorder (n=1)
Leeetal., South Korea 24 20.5 (3.3) 8:16 9.5 (10.8) 96 454.7 (307.6) NR Social Chapman Ekmans Faces ER
(2015) (15.7) Anhedonia Perceptual
Scale aberration
scale
Ludwig et al., USA 38 23.5(3.01) 335 NR NR NR Schizophrenia( n=25) SSPA ER-40, BLERT, ER, ToM,
(2017) Schizoaffective (n=6) TASIT, Hinting Task, ~ SP, AB
Psychosis NOS (n=7) RADS, AIHQ
Mazza et al., Italy 49 26.4 (7.56)  33:16 NR 79.7 DSM-IV-TR diagnoses of VADO Strange Stories Test ToM
(2012) (12.9) schizophrenia or schizoaffective Personal and
disorder Social
Functioning
Scale
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Study Country N Age Gender Duration 1Q Meds (CPZ Diagnosis Social Psychotic Social Cognition Social
(patients) (M, SD) (M:F) of illness (mean, equiv/mg Functioning Symptom Measure(s) Cognitive
(months, SD) per day(SD) Measure Measure Domains
mean)

Ntouros et al., Greece 27 26.33 24:3 NR NR 538.09 NR PANSS PESIT ER, ToM
(2014) (4.51)
Ntouros et al., Greece 25 25.48 25:0 NR NR 555.32 NR PANSS PESIT ToM
(2018) (5.41) (388.67)
Ohmuro et al., Japan 40 22.9 (6.3) 11:29 NR 99.1 371.9(343.1) Schizophrenia (n=24,); SFS Picture Stories Task ToM
(2016) (8.3) Schizophreniform disorder (n=4);

Brief psychotic disorder (n=1);

Delusional disorder (n=1), Bipolar

disorder with psychotic features (n=2),

Psychotic disorder not otherwise

specified (n=8)
Palmier-Claus UK 20 24.6 (5.2) 16:4 NR NR NR Cut-off scores on the Positive and PSP Green RMET, ToM
etal., (2016) Negative Syndrome Scale Paranoid Hinting Task

Thought
Scales

Romero- Spain 21 15.6 (1.63) 13:7 NR NR 206.45 ICD-10 PANSS NimStim set facial ER
Ferreiro et al., (128.63) affect recognition
(2016)
Stouten et al., Netherlands 153 27.8 111:42 NR NR NR Schizophrenia (n=81), PSP PANSS Hinting Task TOM
(2014) brief psychotic disorder (n=9),

delusional disorder (n=5), shared
psychotic disorder (n=2),
psychotic disorder NOS (n=56)
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Study Country N Age Gender Duration 1Q Meds (CPZ Diagnosis Social Psychotic Social Cognition Social
(patients) (M, SD) (M:F) of illness (mean, equiv/mg Functioning Symptom Measure(s) Cognitive
(months, SD) per day(SD) Measure Measure Domains
mean)
Stouten et al., Netherlands 162 27.61(6.3) 116:46 NR NR NR Schizophrenia (n=81) PSP PANSS Amsterdam ER, TOM,
(2017) Schizoaffective disorder (n=9); Neuropsychological SP, AB
Brief psychotic disorder (n=9); Tasks (emotion
Delusional disorder (n=5) processing speed),
Shared psychotic disorder (n=2); Hinting Task, WAIS 111
Psychotic disorder NOS (n=56) Picture Arrangement,
Davos Assessment of
Cognitive Biases Scale
Tsui et al., China 36 22 (4.6) 18:18 29.6 (20.1) 105.3 358.1 (23.1) Schizophrenia SAPS/SA Facial emotion ER
(2013) (15.6) NS categorization

AB, Attributional Bias; AIHQ, Ambiguous Intentions Hostility Questionnaire; ANSIE, Adult Nowicki Strickland Internal External locus of control scale; ASQ, Attributional Style Questionnaire; BLERT, Bell Lysaker Emotion Recognition Task;
CANTAB ERT, Cambridge Neuropsychological Test Automated Battery-Emotion Recognition Test; DANVA-2, Diagnostic Analysis of Nonverbal Accuracy 2; DSM-1V, Diagnostic and Statistical Manual of Mental Disorders; ER, Emotion
Recognition; ER-40, Penn Emotion Recognition Task; FEIT, Face Emotion Identification Task; FEDT, Face Emotion Discrimination Task;GFS, General Functioning Scale; IPSAQ, International, Personal, and Situational Attributions
Questionnaire; ICD, International Classification of Diseases; MASC, Movie for the Assessment of Social Cognition; MEC, Montreal Evaluation Protocol of Communication; MSCEIT, Mayer—Salovey-Caruso Emotional Intelligence Test; NR,
Not reported; PANSS, Positive and Negative Symptom Scale; PESIT, Perception of Social Inference Test; PERT, Penn Emotion Recognition Test; PSP, Personal and Social Performance Scale; RAD, Relationship Across the Domains test;
RMET, Reading the Mind in The Eyes Test; SIPS/SOPS, Structured Interview for Psychosis-risk Syndromes/ Scale Of Psychosis-risk Symptoms; SP, Social Perception; SOFAS, Social and Occupational Functioning Assessment Scale;
SAPS/SANS, Scale for the Assessment of Positive Symptoms/ Scale for the Assessment of Negative Symptoms; SCST-R, Schema Component Sequencing Task—Revised; SCID-I, Structured Clinical Interview; SFRT, Situational Features
Recognition Test; SP, Social Perception; SSPA, Social Skills Performance Assessment; TASIT, The Awareness of Social Inference Test; ToM, Theory of Mind; VABS, Vineland Adaptive Behavior Scale; VSIT, Video Social Inference Task;
WAIS, Wechsler Adult Intelligence Scale.
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Table 3.3. Quality ratings for each included study

Study Objective Study Recruitment  Sample Measures Sample Analysis Estimate of  Confounding Results Valid Global
Design Method Characteristics Size Variance Variables Conclusions  Score

Achim (2012) 2 2 2 2 2 1 2 0 2 1 2 0.82
Addington 2 2 2 2 2 1 2 0 2 1 2 0.82
(2006)

Amminger 2 1 1 1 1 0 1 2 0 2 2 0.59
(2013)

Barbato (2013) 2 2 2 2 2 2 2 2 2 2 2 1.00
Bozikas (2015) 2 2 2 2 2 0 2 2 2 2 2 0.91
Bozikas (2018) 2 2 2 2 2 1 2 2 2 2 2 0.95
Caletti (2018) 1 2 1 2 2 1 2 2 2 2 2 0.86
Catalan (2016) 2 2 2 2 2 1 1 2 2 1 2 0.86
Catalan 2018 2 2 2 2 2 1 2 2 2 2 2 0.95
Clayson (2018) 2 2 2 2 2 1 2 2 2 2 2 0.95
Cotter (2015) 2 1 2 2 2 0 1 2 1 2 2 0.77
Eack, Greeno 2 2 2 2 2 1 1 2 1 2 2 0.86
(2010)

Eack, Mermon 2 2 2 2 2 1 0 2 2 2 2 0.86
(2010)

Gardner (2017) 2 2 2 2 2 1 2 2 1 2 2 0.91
Glenthoj (2018) 2 2 2 2 2 2 2 2 2 2 2 1.00
Green (2012) 2 2 2 2 2 1 2 2 2 2 2 0.95
Hooper (2010) 1 2 2 2 1 1 2 2 1 2 2 0.73
Humphreys 2 2 2 2 2 1 0 2 2 2 2 0.86
(2006)
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Koelkebeck
(2010)

0.95

Langdon (2014)

0.95

Lee (2015)

0.91

Ludwig (2017)

0.95

Mazzaetal.(2012)

0.95

Ntouros (2014)

0.95

Ntouros (2018)

0.82

Ohumuro (2016)

1.00

Palmier-Claus
(2016)

0.95

Piskulic (2016)

1.00

Romero-Ferreiro
(2016)

0.95

Stouten (2014)

0.82

Stouten (2017)

0.86

Tsui (2013)

091

106



3.4.2. Results from Meta-analyses

The results from each meta-analysis are summarised in Table 3.3. For
ARMS participants, a significant positive relationship was identified between
overall social cognition (r=0.118 (95% CI: 0.023 to 0.210), emotion recognition
(r=0.131 (95% CI: 0.031 to 0.228), ToM 0.178 (95% CI: 0.043 to 0.306) and
social functioning. In addition, a significant negative relationship was identified
between emotion recognition performance and negative symptoms in ARMS
participants (r=-0.11 (95% CI: -0.201 to -0.017). Only two included studies
reported the correlation coefficient between ToM performance and negative
psychotic symptoms in ARMS participants. As such these were not included in a
quantitative analysis. These studies reported differing results and had notable
differences in sample size. Piskulic et al., (2016) reported a weak negative
correlation between these variables (r=-0.07, n=764) whilst Ntouros et al., (2018)
reported a weak positive correlation (r=0.042, n=12). Significant pooled effect sizes
in each analysis were small. For non-significant findings in ARMS participants,
similarly small effect sizes were identified for each social cognitive domain, social
functioning and psychotic symptoms (see Table 3.4. for details). Between study
heterogeneity varied depending on the analysis and ranged from 12 = 0% to 58.82%.

In FEP participants, significant pooled effect sizes were identified for each
meta-analysis (see Table 3.4. for details). Overall social cognition, emotion
recognition and ToM were significantly positively related to social functioning and
significantly negatively related to positive and negative psychotic symptoms (see
Table 3.4.). Effect sizes in each analysis were small ranging from r=-0.3 to r=

0.222. The largest effect size was identified for the negative relationship between
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ToM performance and negative symptoms. Across analyses between study heterogeneity
was low, ranging from 1= 0% to 19.18% (see Table 3.4.). Forest plots with results from

individual studies in each meta-analysis can be inspected in Appendix C.
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2.4. Summary table of all meta-analyses carried out to determine the relationship between overall social cognition, social functioning and psychotic symptoms in ARMS and FEP participants

Social Cognitive Outcome ARMS  ARMS ARMS z Pooled Q 12 Tau H FEP FEP FEP z Pooled Q Df 12 Tau H
Domain Measure N K Pooled Estimate (%) P value N K Pooled Estimate P value P
studies Estimate Pvalue Studies (95% CI) value
(95% ClI)
Overall Social Social 446 7 0.118 (0.023t0  2.443 0.015 2.458 0 0.0 0.873 965 14 0.205 (0.143 to 6.327 <0.001 7.448 13 0 0.0 0.878
Coghnition Functioning 0.210) 0.266)
Positive 940 6 -0.144 (-0.315 -1.575 0.115 12.14 5882  0.025 0.033 833 15 -0.178 (-0.245 to -2.036 <0.001 13.40 15 0 0.0 0.571
Symptoms to 0.035) 1 0.109) 5
Negative 885 4 -0.131 (-0.277 -1.691 0.091 5.01 40.11 0.01 0.171 973 14 -0.211 (95% Cl: - -5.514 <0.001 16.08 13 19. 0.004 0.245
Symptoms t0 0.021) 0.282 t0 -0.137) 6 18
Emotion Social 396 5 0.131(0.031to 2571 0.01 1.651 0 0.00 0.8 577 8 0.222 (0.141 to 5.3 <0.001 1097 7 0 0.00 0.993
Recognition Functioning 0.228) 0.299)
Positive 913 5 -0.144 (-0.315 -1.575 0.115 12.14 5882  0.025  0.033 459 8 -0.166 (-0.234 to -4.633 <0.001 8914 14 0 0.00 0.836
Symptoms t0 0.035) 1 0.069)
Negative 945 4 -0.11(-0.201to  -2.317 0.021 3.64 1759  0.002  0.303 677 9 -0.211 (-0.283 to -5.465 <0.001 6.086 8 0 0.00 0.638
Symptoms -0.017) -0.137)
ToM Social 217 4 0.178 (0.043 to 2571 0.01 2.134 0 0.00 0.545 767 10 0.208 (0.138 to 5.72 <0.001 8.262 9 0 0.00 0.508
Functioning 0.306) 0.276)
Positive 790 3 0.033(-0.301to  0.187 0.851 3.991 49.88 0.051 0.136 465 8 -0.189 (-0.288 to - -3.547 <0.001 7843 7 10. 0.003 0.347
Symptoms 0.36) 0.085) 74
Negative - - - - - - - - - 399 5 -0.3 (-0.396 to - -5.56 <0.001 4389 4 88 0.002  0.356
Symptoms 0.198) 7

ARMS, at-risk mental state; FEP, first episode psychoisis; H; Heterogeneity p value; K, number of studies; DF, degrees of freedom. Bold pooled estimates indicate significant result.
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3.4.3. Risk of bias in each meta-analysis

For each meta-analysis the trim and fill method was used by constructing funnel
plots to identify how many, if any, studies might be missing from each analysis that would
make the funnel plot symmetrical. Analyses were conducted using a random effects model
and the unadjusted and adjusted pooled correlation coefficients along with 95% confidence
intervals are presented in Table 3.5. Each funnel plot can be visually inspected in
Appendix D. Briefly, the range of missing studies for ARMS participants was 1 to 3. As
can be seen in Table 3.5 below, the adjusted pooled estimates were not largely different
than unadjusted estimates. Similarly, the range of number of missing studies for FEP
participants was between 1 to 4. The adjusted estimates were each within the same range as
unadjusted estimates. Taken together, this suggests that publication bias may not have had
a major effect on the pooled estimates. However, as fewer studies were included for

ARMS participants, caution is needed in drawing this conclusion.
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Table 3.5. Summary table of risk of bias funnel plot analysis showing adjusted and unadjusted pooled estimate
effect sizes for each meta-analysis in ARMS and FEP participants

Social Outcome ARMS ARMS ARMS FEP FEP FEP
Cognitive Measure Number Unadjusted Adjusted Number of Unadjusted Adjusted
Domain of missing Pooled Estimate Pooled Estimate missing Pooled Estimate Pooled Estimate
studies (95% CI) (95% CI) studies (95% CI) (95% CI)
Overall Social Social 3 0.118 (0.023 to 0.149 (0.064 to 0.205 (0.143 to .187 (0.127 to
Cognition Functioning 0.210) 0.233) 0.266) 0.246)
Positive 1 -0.144 (-0.315 to -0.114 (-0.284 to - -0.178 (-0.245 to -0.157 (-0.224 to
Symptoms 0.035) 0.062) 0.109) -0.088)
Negative 1 -0.131 (-0.277 to -0.124 (-0.245 to - -0.211 (95% Cl: - -0.257 (-0.334 to -
Symptoms 0.021) 0.00003) 0.282 t0 -0.137) 0.176)
Emotion Social 1 0.131(0.031 to 0.146 (0.031 to 0.222 (0.141 to 0.211 (0.134 to
Recognition Functioning 0.228) 0.052) 0.299) 0.285)
Positive 2 -0.144 (-0.315 to -0.055 (-0.02 to - -0.166 (-0.234 to -0.177 (-0.268 to -
Symptoms 0.035) 0.096) 0.069) 0.082)
Negative 1 -0.11 (-0.201 to - -0.102 -0.163to - -0.211 (-0.283 to -0.237 (-0.305 to -
Symptoms 0.017) 0.041) -0.137) 0.167)
ToM Social 1 0.178 (0.043 to 0.191 (0.059 to 0.208 ( 0.138 to 0.198 (0.126 to
Functioning 0.306) 0.315) 0.276) 0.269)
Positive 0 0.033 (-0.301 to -0.189 (-0.288to - -0.141 (-0.274 to -
Symptoms 0.36) 0.085) 0.004)
Negative -0.3 (-0.396 to - -0.334 (-0.445to -
Symptoms 0.198) 0.213)

3.4.4. Effect of Group on the Relationship between social cognition, social functioning

and psychotic symptoms

There were no significant group differences between ARMS and FEP

participants on the relationship between social cognition, ER or ToM and social
functioning and psychotic symptoms (see Table 3.6. for details). Note, ToM and

negative symptoms were not included as fewer than three studies reported this

relationship in ARMS participants. This suggests that the strength of relationship

between each social cognitive measure and outcomes is similar in ARMS and FEP
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participants. However, the pattern of results indicates a small, but consistent difference
with a stronger relationship apparent in each analysis for FEP participants when compared

to ARMS participants.
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Table 3.6. Group differences on overall correlation coefficient in ARMS versus FEP participants

Social Cognitive Outcome Measure K studies ARMS N FEP N Pooled Estimate (95% CI) Q Df ARMS vs. FEP
Domain p- value
ARMS FEP
Overall Social Social Functioning 21 446 965 0.118 (0.023 to 0.210) 0.205 (0.143 to 0.266) 2.345 1 0.126
Cognition
Positive Symptoms 22 940 833 -0.144 (-0.315 t0 0.035) -0.178 (-0.245t0 0.109)  0.121 1 0.728
Negative Symptoms 18 885 973 -0.131 (-0.277 t0 0.021) -0.211 (95% ClI: -0.282t0  0.882 1 0.348
-0.137)
Emotion Recognition  Social Functioning 13 396 577 0.131 (0.031 to 0.228) 0.222 (0.141 t0 0.299) 1.98 1 0.159
Positive Symptoms 12 913 459 -0.144 (-0.315 to 0.035) -0.166 (-0.234 to 0.069) 0.05 1 0.823
Negative Symptoms 13 945 677 -0.11 (-0.201 to -0.017) -0.211 (-0.283t0 -0.137)  2.862 1 0.091
ToM Social Functioning 14 217 767 0.178 ( 0.043 to 0.306) 0.208 ( 0.138 to 0.276) 1.56 1 0.69
Positive Symptoms 11 790 465 0.033 (-0.301 to 0.36) -0.189 (-0.288 to -0.085) 1.485 1 0.223

ARMS, at risk mental state; DF, degrees of freedom; FEP, first episode psychosis; ToM, Theory of Mind.
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3.4.5. Meta Regression: Factors explaining between study heterogeneity

Sample size (Q(1)=11.18, p=0.008) was a significant predictor of between study

variance for the relationship between social cognition and positive psychotic symptoms.

Adding study quality to the model (Q(2)= 8.48, p=0.014) explained 87% of between study

variance. Similarly, sample size and study quality combined (Q(2)=11.46, P=0.032)
explained 100% of the variance in the relationship between emotion recognition and
positive psychotic symptoms. A combined model of sample size and publication year

(Q(2)=6.93, P=0.0313) accounted for 71% of the between study variance in studies

reporting the relationship between ToM performance and positive psychotic symptoms.

Taken together, the results from this meta-regression suggest that much of the between

study variance can be accounted for by sample size and study quality. That publication

year accounts for some variance may suggest a difference between more recent and earlier

studies regarding variables such as psychometrically sound outcomes measure. However,

this hypothesis was not tested in the current study due to a limited range of studies and

outcome measures available.
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3.5. Discussion
Main Findings

This study aimed to identify the degree to which social cognitive
functioning, and subdomains, were related to social functioning and psychotic
symptoms in participants defined as ARMS and having experienced a FEP. Overall
better social cognition was associated with better social functioning in ARMS and
FEP participants, with a small effect size in both groups. Better overall social
cognition was significantly related to lower positive and negative psychotic
symptoms in FEP but not ARMS participants. In both groups the overall effect size
was small but it is noteworthy that the direction of effect was the same in both
groups. A similar pattern was identified when each social cognitive subdomain was
analysed. In ARMS participants, better emotion recognition and ToM performance
were significantly related to better social functioning, while the relationship
between ER and ToM was not significant for psychotic symptoms. In contrast,
enhanced ER and ToM performance were significantly associated with improved
social functioning and lower psychotic symptoms in FEP participants. The
strongest relationship was identified for ToM and negative symptoms in FEP
participants (r=-0.3). Although effect sizes remained in the small range, they were
as predicted, in that better social cognitive functioning was associated with better
social functioning and lower positive and negative symptomatology.

Our findings are in line with a previous meta-analysis conducted on studies
with patients with chronic course schizophrenia (Fett et al., 2011). In this study, the
largest effect size was for the relationship between ToM and community
functioning (r=0.48). This effect size is larger than that identified in the current

study for the relationship between ToM and social functioning in FEP (r=0.208)
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and ARMS participants (r=0.178). Our findings are in line with a previous meta-analysis
demonstrating that ER and ToM performance are significantly related to psychotic
symptoms in a mixed sample of FEP and longer duration psychotic disorder (Fett, Maat, &
Investigators, 2011). In this analysis, the effect sizes were similarly small and showed an
inverse relationship between social cognitive functioning, and positive and negative
psychotic symptoms.

We did not find any significant differences between the pooled estimates for overall
social cognition, or subdomains, and outcome measures in at risk and FEP participants.
This may indicate that social cognitive impairments impact on social functioning and level
of psychotic symptoms similarly before and after the onset of frank psychosis. However,
this conclusion should be treated with caution as all data included in our meta-analyses
were cross-sectional and future longitudinal studies are needed to confirm this conclusion.
In addition, although group differences were not significant, there was a consistent
difference in magnitude of relationship between ARMS and FEP participants in each meta-
analysis.

Heterogeneity between studies was generally low when ARMS and FEP groups
were combined in each meta-analysis. However, within the ARMS group greater between
study heterogeneity was identified. This may reflect that this population of individuals are
more heterogeneous as regards a range of psychological factors, including level of
psychotic symptomatology and social functioning. However, it is likely to reflect that there
smaller number of ARMS studies that were different to one another in terms of sample
sizes. As there were a limited number of studies in the ARMS group for some
subdomains, we choose to carry out meta-regression analyses on the groups combined, so
as to increase statistical power. This showed that sample size and study quality moderated

the relationship between social cognition (explained variance=87%), emotion recognition
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(explained variance=100% of variance) and positive symptoms. Similarly, the
combined model of sample size and publication year moderated the relationship
between ToM performance and positive psychotic symptoms (explained
variance=71%). Unfortunately, many studies did not report important variables that
may have been significant moderators such as neuropsychological function (Fett et
al., 2011), duration of illness (Savla et al., 2012), and medication usage in both
ARMS and FEP participants. In addition, few studies reported mental health
diagnoses in ARMS participants which is likely to be an important moderator of the
relationship between social cognitive functioning, social functioning and psychotic
symptoms. It has been shown that social cognitive impairments are evident to
varying degrees in all the major psychiatric diagnosis (Cotter et al., 2018). As such,
the degree to which social cognitive deficits ARMS participants is a function of the
underlying aetiology of psychosis, or reflects the severity of psychopathology in
general, is unclear. Psychosis, or psychotic symptoms, may be viewed as a marker
of severe psychopathology (Guloksuz & van Os, 2018), and it is important to note
that not all individuals identified as being ARMS subsequently transition to full
have a full psychotic episode (estimated at 36% after 3 years; Fusar-Poli, Bonoldi,
etal., 2012). A such, although the current findings suggest that the effect of social
cognitive performance on social functioning and psychotic symptoms is similar
before and after the onset of psychosis, future investigation is needed to confirm if
this remains the case when co-morbidity and general psychological distress is

factored into the analysis.
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Theoretical Links

The mechanisms by which social cognitive abilities influence social functioning
likely involves the individual being able to predict others’ behaviour, understand others’
emotional state, intentions, desires, wants and needs, thus conferring positive social
experiences and reinforcing the pursuit of social interactions. If an individual struggles to
make sense of others, the social world may be confusing and lead to social misperceptions,
unexpected responses and actions by others, and eventually social withdrawal, as social
interactions are experienced as unpleasant (Couture et al., 2006). The mechanisms
involved in how social cognitive functioning and psychotic symptoms are related to one
another have been described in psychological models of psychosis. These models indicate
that aspects of social cognition, including ToM, influence the expression of both positive
and negative symptoms before the onset of frank psychotic symptoms, and that social
functioning difficulties may be related to these symptoms (Beck et al., 2011; Frith, 1992;
Garety et al., 2001; Morrison, 2001; Rector et al., 2005). There is a significant literature
indicating that certain attributional biases, such as jumping to conclusions, are related to
paranoia and delusions in psychosis (Ross et al., 2015), and negative appraisals of
expectancy of pleasure, success, acceptance and perceived resources influence the
expression of negative symptoms, which lead to social functioning impairments (Beck et
al., 2011; Rector et al., 2005). The processes involved in how ER influences psychotic
symptoms has not yet been fully delineated, and it is important to note that poorer ER
performance may be an outcome of increased psychotic symptoms (Bliksted, Videbech,
Fagerlund, & Frith, 2017). Nevertheless, if an individual views social interactions as
anxiety provoking and confusing or threatening, this may trigger positive symptoms such
as paranoia and delusions which left unchallenged, may become problematic (Arguedas,

Green, Langdon, & Coltheart, 2006; Garety et al., 2001).
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Strengths and Methodological Limitations

To the best of our knowledge, this is the first comprehensive review of the
literature and detailed meta-analysis of the relationship between overall social
cognitive functioning, ER and ToM, social functioning and psychotic
symptomatology in ARMS and FEP. There was only a small amount of between
study heterogeneity with combined sample sizes large enough to provide accurate
correlational point estimates. In addition, our analysis allowed to us to determine if
ARMS and FEP participants significantly differed regarding the strength of
relationship between social cognition and social functioning and psychotic
symptoms. However, there are some important methodological limitation that
should be considered when interpreting these findings. As noted above, many
studies did not report data for important moderator variables, and future studies are
needed in which these factors are accounted for in the analysis. Another major
limitation in this study is the total number of studies for ARMS participants in each
meta-analysis conducted. It is clear that while a sufficient number of independent
studies have investigated the relationship between social cognition, functional
outcomes and psychotic symptoms, in FEP, but further studies are needed in
ARMS to determine the consistency of findings. Similarly, due to a limited number
of studies that met inclusion criteria we weren’t able to include performance on
tests of social perception and attributional bias in our analysis, and this is an
important area for future study. Finally, we aimed to be inclusive as regards the
particular test used to assess social cognitive performance in each domain.
However, there is a lack of consistency between studies in which test is used to

assess ER and ToM, and the presumption is that each test will measure an
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underlying psychological function in a similar manner. However, the degree to which this

assumption is valid should be tested in future studies.

Clinical Implications

The findings presented in the current study suggest that targeting social cognition,
particularly ER and ToM, may have beneficial effects on social functioning and psychotic
symptomatology. These findings are consistent with prior research in longer duration
schizophrenia, in which it has been reported that various psychological interventions, such
as cognitive remediation, can lead to significant improvements in ER performance which is
associated with a large increase in social functioning (Bordon et al., 2017). Similarly, a
meta-analysis reported that social cognitive training produces significant improvements in
ER and ToM in individuals diagnosed with schizophrenia (Grant et al., 2017). However,
the authors of this report found limited evidence for concurrent improvements in functional
outcomes. In ARMS participants, few studies have investigated the effects of social
cognition targeted interventions (Glenthgj et al., 2017). Taken together, while there is
evidence that social cognition targeted interventions may improve performance on
particular tests in individuals with longer duration schizophrenia, it is unclear if a similar
effect is apparent in FEP or ARMS participants. Moreover, the degree to which improving
social cognition positively effects functioning and psychotic symptomatology is unclear at
present. The current findings indicate that the relationship between social cognition, social
functioning and psychotic symptoms in ARMS and FEP is small, and the clinical relevance
of this relationship is unclear. Nevertheless, social cognitive targeted interventions may

form part of multicomponent interventions to improve outcomes in ARMS and FEP.
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Conclusions

This meta-analytic study has demonstrated that better social cognitive
performance is related to increased social functioning and lower psychotic
symptomatology. Although the overall effect sizes were small, our findings were
consistent in ARMS and FEP participants when a combined social cognition
measure was used. The clinical utility of modulating social cognition to improve
outcomes in ARMS and FEP participants has yet to be determined but studies in
longer term schizophrenia suggest that improving ER or ToM may prove beneficial
in enhancing recovery for these individuals. Finally, future studies are needed to
delineate the influence of co-morbidity in ARMS participants, in addition to

accounting for other important moderating factors.
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Chapter 4

General Discussion
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4.1. Overview and summary

In this thesis, we have identified that the current evidence base supporting
psychological therapy for improving social functioning in ARMS participants, or
having developed a FEP, is limited. For ARMS participants, there is evidence that
cognitive remediation therapy improves social functioning. Whilst in FEP, there is
evidence that a number of different therapeutic approaches confer beneficial effects
for social functioning. Further, in this thesis we have identified that social
cognition is significantly, but differentially, depending on social cognitive sub
domain, related to psychotic symptomatology and social functioning in ARMS and
FEP participants. These findings add to a growing literature identifying the
importance of social cognition in psychosis, and highlight where future effort
should be focused to improve social functioning outcomes across the psychosis

continuum.

The importance of social cognition in functional outcomes, particularly
social functioning, in psychosis has gained an increasing amount of attention in
recent years (Pinkham et al., 2014). These developments owe much to the
introduction of the Clinical Staging Model (McGorry et al., 2006), the view of
psychosis or psychotic disorders as continuum of interrelated conditions (Guloksuz
& van Os, 2018), and a shift in focus to prevention and early intervention.
However, despite increased efforts to enhance outcomes for ARMS and FEP
participants, the state of the current evidence base for psychological interventions
to improve social functioning has not been subject to systematic analysis and
synthesis. Moreover, whilst individual studies have reported the relationship

between social cognition, psychotic symptoms and social functioning in ARMS and
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FEP, this data had not yet been quantitatively synthesised to determine the size and
direction of effect between these two factors.

To this end, we conducted a systematic review of the literature to determine which
psychological therapies had demonstrated efficacy in improving social functioning in
ARMS and FEP. Furthermore, we conducted a meta-analysis of studies which have
measured social cognition and social functioning, and provided correlational data, in
ARMS and FEP. In Chapter 2, we identified that in ARMS participants there is evidence
from two of three included studies that CRT therapy is effective in improving social
functioning (Choi et al., 2017; Piskulic et al., 2015) with one study reporting a large effect
size (g= 1.0; Choi et al., 2017). Group level effects for CBT interventions did not reach
statistical significance indicating there is currently no evidence that CBT focused
interventions had any beneficial effect for social functioning in ARMS participants. Effect
sizes for CBT were small (g=-0.1 to 0.41). In contrast, three of five studies in FEP
utilising a CBT model reported a beneficial effect in FEP participants studies (Fowler et
al., 2018; Fowler et al., 2009; Jackson et al., 2008), with small effect sizes (g=0.39). Only
one of three CRT studies (Lee et al., 2013) reported a beneficial outcome for social
functioning in FEP participants with a small effect size (g=0.21). Two included
multicomponent interventions (Penn et al., 2011; Petersen et al., 2005) and service level
interventions (Craig et al., 2014; Garety et al., 2006) reported a significant beneficial
outcome for social functioning in FEP with small to moderate effect sizes (range: 0.29 to
0.69). With the exception of two studies (Fowler et al., 2018; van der Gaag et al., 2012),
the methodological quality was poor and risk of bias high across CBT, CRT,
multicomponent and service level trials. As such, findings from these studies should be

interpreted with caution.
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In Chapter 3, our quantitative analysis identified some differential findings
between ARMS and FEP participants in the relationship between social cognition,
psychotic symptoms and social functioning. Better overall social cognitive
performance, emotion recognition and ToM was associated with enhanced social
functioning in ARMS and FEP participants, with small effect sizes in each group.
For psychotic symptoms, findings were mixed between groups. In ARMS, better
overall social cognitive performance was not significantly related to positive or
negative symptoms. However, better emotion recognition performance was
significantly related to lower negative symptoms in ARMS participants. In FEP,
better emotion recognition and ToM performance were significantly associated
with lower psychotic symptomatology. Effect sizes for the relationship between
social cognition and psychotic symptoms were small in each meta-analysis. The
strongest effect size was identified for the relationship between ToM and negative
psychotic symptoms in FEP (r=-0.3). Interestingly, we found no significant
between group differences (ARMS versus FEP) in the overall effect sizes in each
meta-analysis of the relationship between social cognition, and subdomains, social

functioning and psychotic symptoms.

4.2. Improving social functioning outcomes in psychosis: More trials or a

new approach?

The role for psychological therapy in psychosis is a topic which has resulted
in significant controversy and debate over recent years (Jauhar et al., 2014; Lynch,
Laws, & McKenna, 2010). Much of this debate has centred on the efficacy of
psychological therapy, particularly CBT-p, in reducing psychotic symptomatology

(Birchwood, Shiers, & Smith, 2014). While a full discussion of this debate is
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beyond the scope of this thesis, it is suffice to say that there has been a change in our
understanding of what constitutes ‘Recovery’ (Roberts & Boardman, 2013) and what
outcomes should be the focus of psychological interventions.

The empirical evidence reviewed above and in Chapter 2 supports that for FEP,
there are effective treatments for improving social functioning. In ARMS participants, the
evidence is limited to one CRT trial (Choi et al, 2017). As such, the current evidence
indicates that for FEP, more trials utilising social recovery focused CBT within a
multidisciplinary care context would lend greater support for this approach to be rolled out
to the wider population (Roberts & Boardman, 2013). For ARMS participants, much work
is still yet to be done. Considering current CBT approaches have not proved effective in
improving social functioning, a new approach may be necessary. Replication of the results
by Choi et al., (2017) is an important next step to determine the potential role for CRT.
However, it appears that future trials of social recovery focused CBT, or a similar approach
provided within a multidisciplinary care context, are a necessary next step in determining

the best psychological intervention for improving social functioning in ARMS participants.

4.3. Social cognitive impairments in psychosis: A viable therapeutic target

to improve social functioning?

Of the studies included in Chapter 2 for systematic synthesis, none specifically
targeted social cognitive performance. One study utilised a CRT intervention which
targeted different domains of neuropsychological function and social cognition in FEP
participants (Fernandez-Gonzalo et al., 2015), but did not report a statistically significant
effect on social functioning. As such, it is currently unclear if targeting social cognition in
the earlier stages of psychosis has beneficial effects on social functioning. However,

drawing on the literature in longer duration schizophrenia, there is reason to propose that
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explicitly targeting social cognition should be a focus of future study. In longer
duration schizophrenia, social cognitive remediation therapy has been shown to
improve social cognitive performance, which was associated with improvements in
social functioning. Thus applying the social cognitive remediation approaches
already established with longer duration schizophrenia, to ARMS and FEP
populations, may prove to be effective for improving both social cognitive
performance and social functioning. Although these studies may be warranted, it is
important to hold in mind that the overall effect sizes we identified in Chapter 3 in
the relationship between social cognitive performance, psychotic symptoms and
social functioning were small. The results presented in Chapter 3 certainly suggest
that in ARMS and FEP participant’s social cognition is an important variable
related social functioning, but not the only variable. As such, modulating social
cognition may have only small effects on social functioning in ARMS and FEP.
The question for future study is what impact a small change in social cognition and
social functioning has for ARMS and FEP participants. Another important question
that follows, is what other variables may be involved in the relationship between
social cognition and social functioning? Important psychological variables that may
mediate this relationship include meta-cognition (Bright et al., 2018), self-efficacy
(Kurtz, Olfson, & Rose, 2013), and emotion regulation (Kimhy et al., 2016). Future
studies should aim to test the mediating relationship of these variables in the

relationship between social cognition and social functioning.

4.4. Social cognition and social functioning: Issues with measurement

A range of different measures of social cognition and social functioning are

utilised in the literature with varying psychometric quality and validation which
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may lead to a lack of accurate measurement, and the ability to meaningfully draw
comparisons between individual studies. Indeed, the range of measures used in Chapter 2
and 3 to measure social function and social cognition respectively, was broad, and this is
an important consideration when interpreting these findings.

The Social Cognition Psychometric Evaluation (SCOPE) study was designed to
address the measurement issue in studies aiming to characterise and develop interventions,
for social cognition in schizophrenia (Pinkham et al., 2014). This study had five phases; 1.
Identify the core domains of social cognition in schizophrenia and the best existing
measures of each domain through consultation with experts in this area; 2. Short list the
best tasks within each domain based on expert consensus; 3. Determine the reliability and
validity of each task in a sample of individuals diagnosed with schizophrenia; 5. Modify
and re-test measures with poor psychometric quality; 5. Large validation study of final
selected measures including determining the correlation with functional measures
(Pinkham et al., 2014). The SCOPE study published the final phase of findings last year
and produced a finalised list of social cognitive tests that have appropriate psychometric
properties and are predictive of functional outcomes (Pinkham, Harvey, & Penn, 2018). As
these recommendations have only recently been published, many of the studies included in
Chapter 3 did not use measures as per these guidelines. Moving forward, it will be
important that studies in ARMS and FEP participants follow the guidelines produced by
the SCOPE study so that consistency can be achieved between studies, and accurate and

replicable results can be produced.

As discussed in Chapter 2, a wide of range of measures of social functioning are
utilised in the literature. These measures vary based on whether they are clinician rated,
self-report or performance based. Current psychometric data indicates that performance

based measures such as the Social Skills Performance Assessment (SSPA), may be most
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reliable and valid in assessing social functioning in psychosis (Patterson et al.,
2001). Indeed, the SCOPE study utilised the SSPA in each phase of this project. In
addition, the investigators utilised the UCSD Performance-Based Skills
Assessment, Brief (UPSA-B; Mausbach, Harvey, Goldman, Jeste, & Patterson,
2007) and the informant reported Specific Level of Functioning Scale (SLOF;
Schneider & Struening, 1983). Most studies measure social functioning using one
approach; self-report, clinician rated or performance based. Self-report and
clinician rated measures have the limitation of relying on memory recall and may
be subject to a degree of recall bias (Coughlin, 1990). However, such measures
tend to be quick and cost effective to administer. In contrast, performance based
measures may provide a more accurate picture of real world functioning and are not
limited by recall bias. Moreover, some such as the SSPA are short to administer
(~12 minutes; Pinkham et al., 2018) but rely on an expert rater to code and score.
Informant reported measures such as the SLOF may be an important adjunct to
performance based measures. However, there may still be a degree of recall bias
when using these measures and they rely on an available informant to complete the
measure so will not be practical in all studies. The evidence reviewed in this thesis
indicates that a measure, such as the Time Use Survey (TUS), which identifies
average number of hours per week spent doing a range of structured activities
might be more sensitive to intervention effects and may be more appropriate to
what outcomes an individual may want to change when engaged in a therapeutic
intervention (Hodgekins et al., 2015). Moreover, cut-off scores for clinical and non-
clinical samples have been identified for the TUS which increases its utility as a

measure of social functioning (Hodgekins et al., 2015).
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In summary, there is now a published battery of social cognitive tests along with
psychometric data that should be used in future studies investigating social cognitive
performance in ARMS and FEP participants. Social functioning measures have not been
subject to such extensive validation and it would be pertinent that future research should
aim to define the key domains of social functioning that are important for the psychosis
continuum, which measures are best suited to characterise these domains, and which are

reliable enough to show changes due therapeutic intervention.

4.5. Limitations of the reported studies

Whilst the studies reported in this thesis add novel and important information to the
evidence base, there are a number of limitations that must be borne in mind when
interpreting these findings. In Chapter 2, many different treatment modalities were used
and the target of each intervention varied. As such, generalising from these studies is
limited. Moreover, the methodological quality of many of the studies was poor and there
was a high risk of bias. Only three included studies had social functioning as the primary
outcome measure and many did not report a sample size calculation. As such, it is not clear
if they were powered to detect an effect on social functioning. As discussed above, there
was a variety of social functioning measures utilised across studies and standardisation of
outcomes is a necessary future development.

In Chapter 3 a wide range of social cognitive tests were used between studies, and
as noted above, not all have been subject to full psychometric validation. Of the studies
included in our meta-analysis, many did not report important data such as medication
usage, neuropsychological function, duration of illness and co-morbid mental health
diagnoses. As such, these factors could not be entered into the analysis as moderator

variables. This is a significant limitation which should be addressed in future when a
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sufficient number of studies have been conducted that report this additional data to
determine the degree to which these factors explain between study variance.
Nonetheless, it should be noted that the between study variance was generally small
in each meta-analysis in Chapter 3 for FEP participants. The total number of
studies of ARMS studies in Chapter 3 was small and further analysis should be
conducted when more studies are available to determine the consistency of the
findings reported. In addition, we were unable to conduct an analysis of studies into
social perception and attributional bias in Chapter 3, and this is an important goal

once more data is available.

4.6. Conclusions and Clinical Implications

With the noted limitations in mind, our results nevertheless indicate that
social functioning impairments in ARMS and FEP are amenable to psychological
intervention. In addition, the results presented in this thesis indicate that better
social cognition is significantly related to better social functioning and lower
psychotic symptomatology. Regarding psychological interventions for social
functioning, there is still much work to be done as studies specifically targeting
social functioning in ARMS participants are currently non-existent. However, there
is an ongoing multi-centre trial- the PRODIGY trial- which aims to determine the
efficacy of Social Recovery CBT in young people with attenuated psychotic
symptoms and complex mental health problems (Fowler et al., 2017). The results
from this trial will be critical in determining if targeting social functioning in
ARMS participants confers beneficial outcomes. If successful, this trial may lead to
a wider implementation of Social Recovery CBT for young people identified as

being ARMS for developing psychosis.
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There is sufficient evidence from the analysis reported in Chapter 3 to establish a
consistent, but small, relationship between social cognition, social functioning and
psychotic symptomatology in ARMS and FEP. However, the clinical implications of this
relationship are unclear at present. As an important next step, intervention trials which
specifically target social cognition should be conducted to determine the magnitude of
change in social functioning due to modulating social cognition. It is unlikely that the
effects will be very large. However, social cognitive training may prove to be useful as an
adjunct to other therapeutic approaches, such as Social Recovery CBT. The cost
effectiveness of such approaches will of course play a major role in what becomes
available for day to day clinical practice.

Despite many important advances in recent decades in our understanding of
psychosis and psychotic disorders, there is still much improvement to be made. The points
discussed herein are important developments which should be undertaken to further
expand the evidence base, with the ultimate aim of promoting the best possible outcomes

for individuals along the psychosis continuum.
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and promotes equal opportunities. Articles should make mo assumptions about the beliefs or
commitments of any reader, should contain nothing which might imply that one individual is superior
to ancther on the grounds of race, sex, culture or any other characteristic, and should use incusive
language throughout. Authors should ensure that writing is free from bias, for instance by using "he
or she', "his/her' instead of 'he' or 'his', and by making use of job titles that are free of stereotyping
(e.g. "chairperson' instead of 'chairman’ and flight attendant’ instead of 'stewardess').

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made onl
before the manuscript has been accepted and only if approved by the jowrnal Editor. To request mcﬁ
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in auther list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this indudes confirmation from the author being added or removad.

Only in exceptional droumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Author Disclosure Policy

Authors must provide three mandatery and one optional author disclosure statements. These
statements should be submitted as one separate document and not included as part of the manuscript.
Author disclosures will be automatically incorporated into the PDF builder of the online submission
system. They will appear in the journal article if the manuscript is accepted.

The four statements of the author disclosure document are described below. Statements should
not be numbered. Headings (i.e.. Role of Funding Sources, Contributors, Conflict of Interest,
Acknowledgements) should be in bold with no white space between the heading and the text. Font
size should be the same as that used for references.

Statement 1: Role of Funding Sources

Authors must identify who provided financial support for the conduct of the research andfor
preparation of the manuscript and to briefly describe the role (if any) of the funding sponsor in study
design, collection, analysis, or interpretation of data, writing the manuscript, and the decision to
submit the manuscript for publication. If the funding source had no such involvement, the authors
should so state,

Example: Funding for this study was provided by NIAAA Grant RO1-AA133456. NIAAA had no mole
in the study design, collection, analysis or interpretation of the data, writing the manuscript, or the
dedsion to submit the paper for publication.

Statement 2: Contributors

Authors must declare their individual contributions to the manuscript. All authors must have materially
participated in the research and/or the manuscript preparation. Roles for each author should be
described. The disclosure must also clearly state and verify that zall authors have approved the final
manuscript.

Example: Authors A and B designed the study and wrote the protocol. Author C conducted literature
searches and provided summaries of previous research studies. Author D conducted the statistical
analysis. Author B wrote the first draft of the manuscript and all authors contributed to and have
approved the final manuscript.
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All autheors must disdose any actual or potential conflict of interest. Conflict of interest is defined
as any finandal or personal relationships with individuals or organizations, occurring within three
(3} years of beginning the submitted work, which could inappropriately influence, or be perceived
to have influenced the submitted research manuscript. Potential conflict of interest would include
employment, consultancies, stock ownership (except personal investments equal to the lesser of one
percent (1%} of total personal investments or USD$5000), honoraria, paid expert testimony, patent
applications, registrations, and grants. If there are no conflicts of interest by any author, it should
state that there are none.

Example: Author B is a paid consultant for X¥Z pharmaceutical company. All other authors dedare
that they have no conflicts of interest.

Statement 4: Acknowledgements {optional)

Authors may provide Acknowledgments which will be published in a separate section along with the
manuscript. If there are no Acknowledgements, there should be no heading or acdknowledgement
statement.

Example: The authors wish to thank Ms. A who assisted in the procf-reading of the manuscript.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement’ [see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with 2 Journal Publishing Agreement’ form or a link to the online version
of this agreement,

Subscribers may reproduce tables of contents or prepare lists of articles induding abstracts for internal
circulation within their institutions, Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted werks are included, the auther(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases,

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agresment’ (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work, More
information.

Elsevier supports responsible sharing
Fimd out how you can share your research published in Elsevier joumnals.

Role of the funding source

You are requested to identify who provided finandal support for the conduct of the research andfor
preparation of the article and to briefly describe the role of the sponsor(s), if any, in stwdy design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the dedsion o
submit the article for publication. If the funding source(z) had no such invelvemeant then this should
be stated,

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee, Details of existing agreements are available enline.

Open access
This jowrnal offers authors a choice in publishing their research:

Subscription

= Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs,

= Mo open access publication fee payable by authors.
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* The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (known as green Open Access), The published journal article cannot be
shared publidy, for example on RessarchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications, The embarge pericd for this journal can be found below,
Gold open access

= Articles are freely available to both subscribers and the wider public with permitted reuse.

* A gold open access publication fee is payable by authors or on their behalf, e.g. by their ressarch
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold ocpen access articles, permitted third party [re)use is defined by the following Creative
Commons user licenses:

Creative Commans Attribution (CC BY)

Lets others distribute and copy the articde, create extracts, abstracts, and other revised versions,
adaptations or derivative works of or from an artide (such as a tanslation), indude in a collective
work [such as an anthology), text or data mine the artide, even for commercial purposes, as long
as they credit the author(s), do not represent the author as endorsing their adaptation of the article,
and do not modify the article in such a way as to damage the author's henor or reputation.

Creative Commons Attribution-NonCommercizl-NoDerivs {CC BY-NC-ND)

For nen-commercial purpeses, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they oredit the author{s) and provided they do not alter or
maodify the article.

The gold open access publication fee for this journal is USD 2100, excluding taxes. Leamn more about
Elsevier's pricing policy: hitps://www.elseviern.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a number of green open
access options available. We recommend authors see our open access page for further information.
Authors can also self-archive their manuscripts immediately and enable public access from their
institution’s repository after an embargo period. This is the wversion that has been accepted for
publication ana which typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embarge period: For subscription articdes, an
appropriate amount of time is needed for joumnals to deliver value to subscribing customers before
an article becomes freely available to the public. This is the embargo period and it begins from the
date the article is formally published onling in its final and fully citable form. Find out maore.

This journal has an embargo period of 24 months.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to suppert eardy and mid-career
researchers throughout their research journey. The "Learn” environment at Researcher Academ
offers several interactive modules, webinars, downloadable guides and resources to guide you throug
thie process of writing for research and going through peer review. Feel free to use these fres resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please wirite your text in good English (American or British usage is accepted, but not a mixture of
thiese). Authiors who feel their English language manuscript may reguire editing to eliminate possible
grammatical or spelling errors and to conform to cormect scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Submission

Our online submission systern guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single POF file used in
the peer-review process. Editable files (e.g., Word, LaTeX)} are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

PREPARATION
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Peer review

This journal operates a single blind review process. All contributions will be initially assessad by the
editor for suitability for the joumnal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewsrs to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor used, The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be remeoved and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc, When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in 2 way very similar to that of conventional manuscripts [see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork,

To avoid unnecessary errors you are strongly advised to use the "spell-check” and 'grammar-check'
functions of your word processor,

Article structure

Manuscripts should be prepared according to the guidelines set forth in the Publication Manual of
the American Psychological Association (6th ed., 2009). Of note, section headings should not be
numberad.

Manuscripts should ordinarily not exceed 30 pages, including references and tabular material.
Exceptions may be made with prior approval of the Editor in Chief. Manuscript length can often be
managed through the judicious use of appendices. In general the References section should be limited
to citations actually discussed in the text, References to articles solely included in meta-analyses
should be included in am appendix, which will appear in the on line version of the paper but not in the
print copy. Similarly, extensive Tables describing study characteristics, containing material published
elsewhere, or presenting formulas and other technical material should also be included in an appendix.
Authors can direct readers to the appendices in appropriate places in the text.

It iz authors’ responsibility to ensure their reviews are comprehensive and as up to date as possible
(&t least to 3 months within date of submission) so the data are still current at the time of publication.
Authors are referred to the PRISMA Guidelines (http://www.prisma-statement. org/statement.hbtm)
for guidance in conducting reviews and preparing manuscripts. Adherence to the Guidelines is not

quﬂr?dd. but is recommended to enhance quality of submissions and impact of published papers on
e field.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eg. (A.1), Eq. (A.2), etc.; in a subseguent appendix,
Egq. (B.1) and =0 on. Similarly for tables and figures: Table A.1: Fig. A.1, etc.

Essential title page information

Title. Concise and informative., Titdes are often used in information-retrieval systems. Awvoid
abbreviations and formulze where possible, Note: The title page should be the first page of the
manuscript decument indicating the author's names and affiliations and the corresponding
author's complete contact information.

Author names and affiliations. Where the family name may be ambiguous (e.g.. 2 double name],
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after
the author's name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name, and, if available, the e-mail address of each author within
the cover letter.
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Corresponding author. Clearly indicate who is willing to handle comespondence at all stages of
referesing and publication, alse post-publication. Ensure that telephone and fax numbers (with
country and area code) are provided in addition to the e-mail address and the complate
postal address.

Presentfpermanent address. If an author has moved since the work described in the articde was
done, or was visiting at the time, a "Present address™ [or "Permanent address") may be indicated
as a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.,

Highlights

Highlights are mandatory for this journal. They consist of 3 short collection of bullet points that
convey the core findings of the articke and should be submitted in a separate editable file in the
online submission system. Please use "Highlights' in the file name and include 3 to 5 bullet points
[maximum &3 characters, induding spaces, per bullet point). You can view example Highlights en
our information site,

Abstract

A concise and factual abstract is required (not exceeding 200 words). This should be typed on a
separate page following the title page. The abstract should state briefly the purpose of the research,
the principal results and major conclusions. An abstract is often presented separate from the article,
so it must be able to stand alone, References should therefore be avoided, but if essential, they must
be cited in full, without reference to the reference list.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 = 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 =
12 om using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphiczl Abstracts on our information site.

Authors can make use of Elsevier's [llustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Keywords

Immediately after the abstract, provide a maximum of & keywords, using American spelling and
avoiding general and plural terms and multiple concepts (aveid, for example, "and’, 'of'), Be sparing
with abbreviations: only abbreviations firmly established in the fizld may be aligible. These keywords
will be used for indexing purposes.

Abbreviations

Drefine abbreviations that are not standard in this field in a footnote to be placed on the first page

of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgemants

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise, List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the artide, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Fundinig: This work was supported by the National Institutes of Health [grant numbers oo, ywyy]:
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaza].

It is not necessary to incude detailed descriptions an the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
imstitution, submit the name of the institute or organization that provided the funding.
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If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Footnotes

Footnotes should be used sparingly. Mumber them consecutively throughout the artcle. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do net include footnotes in the Reference list.

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.

* Embed the used fonts if the application provides that option.

= Aim to use the following fonts in your illustrations: Anal, Courier, Times New Roman, Symbol, or
use fonts that lock similar

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwark files.

* Provide captions to illustrations separately.

* Size the illustrations close to the desired dimensions of the published version.

» Submit each illustration as a separate file.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application [(Word, PowerPoint, Excel) then
pleas= supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats {note the resolution
requirements for line drawings, halftones, and linefhalftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF [or JPEG): Color or grayscale photographs [ halftones), keep to a minimum of 300 dpi.

TIFF {or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a2 minimum of 1000 dpi.
TIFF {or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Plzase do not:

» Supply files that are optimized for screen use [e.g., GIF. BMP, PICT, WPS); these typically have a
low mnumber of pixels and limited set of colors;

= Supply files that are too low in resolution;

= Submit graphics that are disproportionately large for the content.

Color artwaork

Please make sure that artwerk files are in an acceptable format (TIFF (or JPEG), EPS [or PDF), or
MS Office files) and with the comect resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online [e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed wersion. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief tithe (mot on the figure itself) and a description of the illustration. Keep
text in the illustrations themsehves to 2 minimum but explain all symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page{s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.
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References

Citations in the text should follow the referencing style wsed by the American Psychological
Association. You are referred to the Publication Manual of the American Psychological Association,
Sixth Edition, ISBN 1-4338-0559%-6, copies of which may be ordered from http://books.apa.org/
books.cfm?id=4200067 or APA Order Dept., P.0LB. 2710, Hyattsville, MD 20784, USA or APA, 3
Henrietta Street, London, WC3E 8LU, UK. Details conceming this referencing style can also be found
at http:/ fhumanities.byu.edu/linguistics/Henrichsen/ APAS APADL . heml

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa)., Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should fellow the standard reference style of the
jouwrnal and should include a substitution of the publication date with either "Unpublished results' or
Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known {001, author names, dates, reference to a source publication, etc.).
should also be given. Web references can be listed separately (2.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Diata references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and induding a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version [where available), vear,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article,

References in a special issue
Please ensure that the words "this issue” are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Refersnce management software

Mest Elsevier journzls have their reference template availzble in many of the most popular reference
management software products, These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when prepaning their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this joumnal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software,

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:

http://open.mendeley.comy/use-citation-style/dinical-psychology -review

When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

rence siyie

Raf

References should be arranged first alphabetically and then further sorted chrenclogically if necessary.
Mare than one reference from the same author{s]) in the same year must be identified by the letters
"a", "b", "c", etwc., placed after the year of publication. References should be formatted with a
hanging indent (i.e., the first line of each reference is flush left while the subsequent lines
are indented).

Examples: Reference to a journal publication: Van der Geer, 1., Hanraads, J. A. )., & Lupton R, Al
[2000). The art of writing a scientific article. Journal of Scientific Communications, 163, 51-39.
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Reference to a book: Strunk, W, I, &White, E. B. (1979). The elements of style. (3rd ed.). New
York: Macmillan, (Chapter 4].

Reference to a chapter in an edited book: Mettam, G. R., & Adams, L. B, (1994). How to prepare an
electronic version of your article. In B.S. Jones, & R. Z. Smith (Eds.}, Introduction to the electronic
age (pp. 281-304). New York: E-Publishing Inc.

[dataset] Ogure, M., Imahiro, S., Saito, 5., Makashizuka, T. {2015). Mortzality data for Japanese oak
wilt disease and surrounding forest compositions. Mendeley Data, v1. http://ds.doiorg/10.17632/
*wj98nb3or.1

Video

Elsevier accepts video material and animation seguences to support and enhance your scentific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. . In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including Sciencelirect, Please supply
‘stills’ with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will persanalize the link to your video data. For
maore detailed instructions please visit our video instruction pages, Mote: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the artidle that refer to this content.

Supplementary material

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received [Excel
or PowerPoint files will appear as such enling}. Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file, If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any comections on a previous version. Please switch off the Track Changes' option
in Microsoft Office files as these will appear in the published version.

Research data

This joumal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to intedink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings, To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, modals,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list, Please refer to
the "References” section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset, Elsevier collaborates with a number of repositories to link artides on SdenceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your artide by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on Sciencelirect.
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In =addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: oo (e.g., TAIR: AT1G01020; CCDC: 734053
PDB: 1XFN).

Mendeley Datz

This journal supports Mendeley Data, enabling you to deposit any research data (incduding raw and
processed data, video, code, software, algorithms, protocols, and methods) assodated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload yvour relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article enline.

For more infermation, visit the Mendeley Data for journals page.

Data statemeant

To foster transparency, we encourage you to state the awailability of your data in your submission.
This may be a requirement of yvour funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published artice on ScienceDirect, For more information, visit the Data Statement page.

AFTER ACCEPTANCE

Online proof correction

Comesponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs enline. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editon
Web-based proofing provides a faster and less emor-prone process by allowing you to directly type
your corrections, eliminating the potential intreduction of emors.

If preferred, you can still choose to annotate and wpload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF

We will do everything possible to get your artide published gquickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints

The comresponding author will, at no cost, receive a customized Share Link providing 50 days fres
access to the final published version of the article on Sciencelirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media, For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the artide is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Webshop, Comresponding authors who have published their article gold open access do
not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared 'I:hrcnugﬁ the article DOI link.

AUTHOR INQUIRIES

Visit the Elszvier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article will
be published.
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Call for Papers

= Responding o the Opicid Crisis {pubsfoumalsicop/callfor-papers-opiold-crisis)

Description
The Journal of Consuling and Clinical Psychology® (JCCP) publishes original
contributions on the following topics:
the development, validity, and use of techinigues of diagnosis and treatment of

disordered behavior

studies of & varlety of populations that hawve clinlcal interest, Including but not
limited to medical patients, ethnic minorties, persons with serous mental liness,
and community samples

studies that have a cross-cultural or demographic focus and are of interest for
treating behavior disorders

studies of personality and of its assessment and development where these have a
lear bearing on problems of clinical gysfunction and reatment

studies of gender, ethnicity, or sexual crientation that have a clear bearing on
disgnosis, assessment, and treatment

studies of psychosocil aspects of health behaviors

Studies that focus on populations that fall amywhers within the lifespan are considered,

JECP welcomes submissions on treatment and prevention In all areas of clinical and
clinical-heakh psychology and especially on toplcs that appeal 1o a broad clinlical—
sclentist and practitioner audience.

JCCP encourages the submission of theany—based interventions, studies that
imvestigale mechanisms of change, and studies of the efiectiveness of treatmeants in
reakworld settings.

JOCP recommends that authors of clinical trials pre-register their studies with an
appropriate clinkcal trial registry (e.g.. ChnicalTrals gov, ClinkcalTrizlsRegister. eu) thaugh
bath registered and unregistered frials will contnue to be considered at this time,

Studies on the following topics will be considerad if they have clear implications for
clinical research and practice:

epidemiology

usze of peychological senices

nealth care economics for behavioral disorders

Although SJCCP largely publishes research that s empinical and guantitative In method,
rigorous theoretical papers on topics of broad interest 10 the field of clinical psychology
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Social Waork Abstracts
Studies an Women and Gender Abstracts
TOC Premiber

Women's Studies International

Manuscript Submission
Prior to submission, please carefully read and follow the submission guidelines detailed
below. Manuscripts that do not conform to the submission guidelines may be returned
without review,

Submission

To submit to the Editarial Office of Joanne Davila, please submit manuscripts
alactronically through the Manuscript Submission Portal,

SUBM|T MANUSCRIPT HTTPS/WWW ED[TORIALMANAGER COM/CCP/DEFALULT ASPX)

General comespondence may be directed to the Editorial Office via email
[t joanne davila@stonybroakecu]

Journal of Consuling ond Clhnical Psychology® s now using a software system to
screen submitted content for similanty with other published content The system
compares the initial version of each submitted manuscript against a database of 40+
million scholady documents, &5 well as content appearing on the open wab. This
dllows APA 10 check submissions for potential overlap with material previously
publshed in scholarly joumals (e.g., lifted or republished material)

Masked Review

This journal uses & masked reviewing system lor all submissions. The first page of the
manuscript should omit the authors' names and affiliztions but should include the title
af the manuscrpt and the date it s submitted.
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Footnotes containing infermation pertaining to the authors' identities or affiliations
should not be iIncluded in the manuscript, but may be provided after a manuscript is
accepted.

Make every effort to see that the manuscript iself contains no clues o the authors'
idantities,

Please ensure that the final version for production includes a byline and full author
nole for lypesetling.

Keep a copy of the manuscript 1o guard against loss.

Cover Letter

The cover letier accompanying the manuscript submission must include all zuthors'
names and affilistions to avoid potential conflicts of interest in the review process.
Addresses and phone numbers, as well as electranic mail addresses and fax numbers,
if available, should be provided for all authors for possible use by the editorial office
and |ater by the production office.

Length and Style of Manuscripts

Full-length manuscripts should not excesd 35 pages total (Including cover page,
abstract, text, references, tables, and figures), with margins of at least 1 inch on all sides
and a standard font (2.g., Times New Roman) of 12 paints ino smaller). The entire
paper (fext, refarences, tables, 212.) must be double spaced

Instructions on preparing tables, figures, references, metrics, and abstracts appear in
the Publication Manual of the Amencan Psychalogicol Associotion

[fpubsibooks4 200065) (Sth editon).

Authors submitting manuscripts that report new data collection, especially randomized
clinical trials (RCTs), should comply with the newly developed APA Journal Adticle
Reporting Standards (POF, 98KB) (pubsautharsfars.pdf) (JARS, see American
Psychologist, 2008, 63, 839851 or Appendix in the APA Pubilicotion Manuol.

For papers that cxceed 35 pages, authors must justify the extended length In thelr
cover letter (e.g., reporting of multiple studies), and in no case should the paper

exceed 45 pages total. Papers that do not conform 1o these guidelines may be
returned without review.

The References section should immediately follow a page break.

Brief Reports

In addition to ful-length manuscripts, the JOCP will consider Brief Reports of research
studies in clinical psychology. Thea Brief Repart format may be appropriate for
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findings that need further replication, or represent replications ang exiensions of prior
published worke.

Brief fiepors are intended to pemnit the publication of soundly designed studies of
spacinlized interest that cannot be scceptad as reguler articles becauss of lack of
space

Birief Reports must be prepared according 1o the fallewing specifications: Use 12=paint
Times Mew Roman type and Hrch (2 54-cm] margins, and do not exceed 265 lines of
text mcluding references. These limits do not include the tile pags. abstract. author
nete, foolnotes, labkes, or ligures

An author who submits 8 Brief Report must agree not to submi the full report to
anather journal of general eiveulation, The Brie! Repart should give & dear, condensed
summary of the procedure of the study and as full an account of the results as space
parmis

Commentaries

JCCP now publisnes papers that are commentaries of oreviously published articles in
this joumal, Twe types of commentaries will be considerad

Brief Commen:

A Brief Commment walld be witlen in respense te & snale sticle previously sublished
in JCCP. The: primary purpose wauld be o provide a meaninglul insight, cancem,
akernative interpretation, cledfication, or criical analysis. [t is not intended to be
pedestrian 0 nature (2.0.. simply highlighting that a given study & statisticaly
undepowerad). Rather, B publication would provide for a richer and more
comprehensive understanding of a methedological conceptual, or profassional issue
that significantly adds to the [ierature,

Similer to a Brief Report, Brief Comments should not exceed 265 Ines of text including
references. This [imil does nol inclde e e page, absirach, or author noles, The e
of 8 Brief Commen: should include a subtile reflecting the actuel thle end yeer of
publication of the artice that engendered the comment. For example —"The
Importance of Focusirg on Externa Validity: & Brief Commernt on Testing the Efficocy
of Teeo Difaring Tpes of Stress Monogement interventions for the Treatment of
Essential Hyperensien |Jones & Smith, 2002).°

Brief Comments should be submitied in a Smely manner, no laber than 9 months after
puklication of the original atcle. Upon acceptance of a Brief Comment, the author(s)
of the arignal paper would be nvited to submit a response, whereupon, ¥ acceplable,
bt the Bried Cormment and Response would be publshed together Such Responses
b & Brief Comment should alse nol exceed 265 Ines of wext including references.

Extended Comment
The purpese of ihis type of article is essentialy similar to that of a Brief Comment (Le.,
e provide & meaningful nsght, concern, sllemative interpeetation, clarification, or
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criticel analysis), but would be writien in response o & series of eticles previously
publishesd in JCCP ar that nvolves & more exiensive end Tar-reaching conce ptual or
methaookegical issue. An example might nclude describing ana analyzing the
lrmitaticons of & paticuls stelstical or melhodolegical orocedure used in soveral studies
previously publshed In JOCOP, provided along with meaningful recommendations,

This type of article should not exceed spproximately one half the length of the ariginal
paper (naote that 1 journal page equalks approximately 3—3.5 manuscript pages), Unless
perrniEsion Tram the editor s received, no Extended Comment should excesd 20
manuscript pages nclusive of all references, tables, and figures.

Similer 10 a Briel Comment, where end when appropriste, if such & peper is sccepted,
the suthors) of the original article(s) will be contacted to write & response, whereupon,
ilacceptable, ot the Extended Commenl and Response would be publshed
together. This Inwked Response should not exceed approcmately ane half the length
of the Extended Comment

The title of this type of aficle need not include & sublile representing the original
article[s). One mpartant review critera invalees the imelness of the tapic and its
potential contribution to the soentific lierswre base relevant to the scope of JOOP
content.

Conceptual/Theoretical Papers

Whereas the majority of papers published n JOCP will imvolve descriptions of
guantitativey=based investigations, this jourmnal else considers conceplual arickes on
topics of broad theoretical, methodological, or practical interest that advance the fiald
of clinical psyshelogy. Examples might include describing a new methedalogical or
statistical procedure, delineating methods of enhancing dissemination of research
fimdings from the a2 to reslworld setings, or adwocating the need to Increass the
profession’s research oo regarding & raditionally undersensed population,

Similar formating guidelines for submiting a ful length research aricle would apply for
thesie types of papers.

Registration of Clinical Trials

A af March 1, 2019 registration wil be required lor al clinical trials [studies desgned 1o
examine the efficacy or effectiveness of a freatment or preventive nwervention)
reporting primary auloome ndngs. Prospectve regstralion (i, pros=regisiralion) &
required ¥ recrultment began on or afker March 1, 2019 Retrospective registration will
be accepted anly ¥ recruitment began before this date,

Clinical trigls must be registered et ClnicalTrials.gowv or at ancther recognized registry.
A complats |51 of scoeptable trisl registries con be found wia the WHD Intarmational
Clinical Triak Registry Pletform. Diferences between registered and reporled methods
or cutcomes must be explaned clearly and fransparently in the manuscrpt
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Trial protocals, including statsticel analysis plans, must e made evalable 1o readers.
Baoth published and wnpublished protocols are acceptable. Publshed protocok should
be cited in the manuseripl, Unpublished protocols may be provided in online=only
supplements or made avalaoke by request Use of the Standard Protocol ltems
Recommendations for Intersention Trials (SPIRIT) checkist & recommended,

For secondary analyses of exising data sets, where primary analyses have alreacy
beon published {or are in press), registration & not required, For such anslyses,
reqistration status must be made ransparent in the manuscript, and authors must
follow guidelines about data ransparency provided on the JOCOP website. The articlke(s)
reporting the primey cutcames, end the [~dings, must be cited in the manuscipt

Manuscripts reporing long=term cutcomes of studies for which the primany oulcomes
hewve slready been published also will not require registration, but suthors must follew
the guidelines above for secandary anakysas.

For studies that are not clinical trials, registration ks encouraged, but mot requined.

Authors must nobe registration status in ther cover letter, o the manuscriet, and i the
submiEsion portal.

Required Use of JARS and MARS
Guidelines

In order to maintain consistency and faimess in e review process and inthe
repeding of scientific indings, JOCF requires thet ALL manuscripls cenfarm to Joumal
Article Reporting Standands |JARS) and Meta-Analyss Reporting Standards (MARS) as
described in Apgletaum et al, (2008

Applebaum, Cooper, Kine, Mayo-Wilson, Mezu, & Rao (2018). Journal Aride Reporting
Standards far Quaniitative Research in Psychology: The APA Publications and
Communications Board Task Force Report Ypubsfourm elst s esses’anp-ampD 00013 paf] .
American Peychologist, 73, 325

Lipan subrmission, aulhors wil be reguired (o aflirm (on the suamission portal and in
ther cover letier) that they have folowsed JARSMARS guidelnes and that the
subsmittes manuscrpt cortains andlor addresses ALL required information as relevant
far the study, neluding Nlow disgrams where relevant

The editorial team wil use consstency with the JARSMARS guidelnes as a review
criterion, and menuscripls mey De rejected ¥ guidelines are not folowed,

When deviating from JARSMARS guidelines, suthars must provide the rationaks in
their cover |etter and describe e limitations of doing so in their manuscrigl

Title of Manuscript

The tile of & manuscript should be accurate, fully explanatory, ang preferably no
langsr thian 12 words. The stk should reflect the content and populston studied (B9,
“reatment of generalized anxiety disorders in adulis?).
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If the paper reports a randomized clinical trial (RET), this should be ndicated in the titke.
Mode that 1ARS criteria must be used for reporing purposes.

Abstract and Keywords

Al manuscripts must incdude an absiract containing a mexdmum of 250 waords yped on
B Separate page, Aler the abstract, please supply up o ive keywords or briel phrases.

Manuscripls publshed in the Jlouma of Cansuling and Clinkeal Psychoiogy will
include & structurec abstract of up o 250 words.

For studies thet report randomized clinical trials or meta=enalyses, the abstrect also
must be consstent with the guidelnes set forth by JARS or MARS (Meta-Analysis
Reporling Standards) guidelives, respectively, Thus, nopreparng a manuscrgd, please
ensure that it & conskient with the guidelnes stated below

Fleese include an Abstract of up to 250 words, preserled in paragraph fom, The
Abstract should be typed on a separate page {page 2 of the manuscript), and must
include oach of the falkwing sections:

Objective: A brief siatemeant of the purpose of the study

Method: & detaled summary of the participants [N, age, gender, ethnicity] as well
a5 dascripions of the study design, messures lincluding names of messures), and
procedures

Results; A detaled summary of the primary findings that cleardy arficulate
comparson groups (if relevand, and that indicate significance or confidence
miervals fior the man findngs

Conelusloens: A description of the research and clinical mplicetions of the findings

Public Health Significance Statements

Authors submibtiog manuscriphs 1o the toumo’ of Comstling and Clinlea Peychalagy
are required 1o provide 2—3 brief sentences regerding the public heelth significence of
the shudy or mete=analysis described in tveir paper, This description should be
included within the manuscript on the abstract keywords page. [t should be wiitten in
lenguege that = easily understood by both professionals and members of the lay
public

When an acceptad paper is published, these sentences wil be boved bansath the
absiract Tor easy sccessiblity. A1 such descriptions will also be published as sert of the
Table of Contents, as well a5 on the joumals web page. This new policy & i keeping
with affarts to increase dssenination and usoge by larger and diverse audiences

Exemples of these 2-3 sentences nclude the following:

“Thils study strongly suggests that (description of & given psychosocial restmend
s an effective reatment for andiety, Bud o by IF R s of mild b moderate sewerfy, For
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DEISONS with severe anxiely, adoiicnal reatrments may be necessany.”

W treating individuals af (name of a particular el minariy growp) who ane
experencing PTSD, this study demanstrated the importance of taking into
account culural factors, especialy those that nvobee one's sorilual beliefs.”

“This studly highlights the importance of directly including one’s family in reatment
wihen helping adults dognosed with cancer overcoma their depression ”

To e maximally useful these statements of public health signficance should not
simply be Senlences liked directhy oul of the manuscripl

They are meant to be nformathve and useful te any reader. They should provide a
beftomdine, lake-home message that is sccurate and easily understood. [n sdditian,
they should be sble 1o be ranslated into media-sppropriate statements for use n press
raleases and on socal media,

Prior to final acceptance and publication, all public heakh significance setements wil
B carefully reviessed b make sure they meset Buese standards, Authors will be
expected 1o revise statements as necessany.

Participants: Description and Informed
Consent

The Method section of each empirical report must contain a detaled description of the
study paricipants, including Gat nat limited 1o} the following: age, gender, ethnicity,
5E%, clnical dingnoses and comaorbidities (as approgdiate), and amy other relevant
demographics.

In the Discussion section of the manuscripl, authors should discuss the diversity of
ther study samples and the generalizablity of the'r findings.

The Method section elso must include & stetement describing how informed consent
was cbiained from the participants (or ther parentsiguarcians] and indicate that the
shudy wes conducted in compliance with &t appropriate [rlemea| Review Bosre

Measures

The Method section of empirical reparts must contain e sufficiently deteiled description
of the measures used so that the reader understands the hem cantent, scoring
procedures, and lole] scores o subscales, Evidence al refablity and welidity wilh
similar populations should be provided.

Statistical Reporting of Clinical
Significance

JCEP requires the statistical reporting of measures the: convey clinical signficance.
Authors should repont means and standard devistions for all continuous study
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varigbles and the efiect sizes for the primany study findngs. (f effect sizes are nat
avalable for o particular west, suthors should comvey this in ther cover letier at the tme
of submEsion)

JCCP glan requines suthors to repo conlidence imearsals for eny effect sizes imvalwing
princpal outcomns (Soen Fidlor of al, doume of Covsuiling ard Clinisa Poachology,
2008, pp, 136343 and Odgaard & Fowler, Journa! of Consuling and Chnica!
Paychology, 2000, pp.287-257).

In addiian, when reporting e results of interventions, authars should include
indicators of clinically signficant change. Authors may use one of seversl approaches
that heve been recommended for captusing clinical significence, including (but nat
lmited 10} the relable change index [Le., whether the amount of change disolayed by
a treated individual i large enough 1o be meeningful, see Jacobson et al, Jowmna! of
Cevauiting avnd Clinice Peyehology, 19990, the extent ta which aysiunctional
indhviduals show movement nto the functionzl dstribution (see Jacobson & Truax,
Joumal of Consulting and Cimlcal Psychalogy, 1997, or cther nometive compensans
[see Kendal et al, Joume! of Consuiting and Ciinica! Psychology, 1999),

The special section of JOCF an "Clinical Significance” [oumm of Consulling ond
Cliniced Peychoiogy, 1999, pp. 283339 contains detpiled discussions of clinical
significance and its measuremeant and should be a useful rescurce (see also Atkins et
al, Journa of Conswiting and Clinicay Psychoiogy, 2005, pp. 9B2-989).

Discussion of Clinical Implications

Articles must nclude a discussion of the clinical implcations of the study findings or
analytic revdaw. The Discussion section should contain a clear statemant of the dent
of clinical epplcation of the cument assessment, prevention, of reatment methods,
The extent of application to clinical practice may rangs from suggestions tat the data
g oo prefminery o Suppet widespread disseminalion o descriplions of exsting
manuals evalable from the authors ar erchived matesdals that would alow full
Iimplamentation at present

Data Transparency

Ir arder to reduse she likelibood of duplicate o piecemeal publisation, suthors are
required 1o provide, in ther cover letter, a list of publshed, In press, and under review
studies that come from the same datasst s the one 0 the submitied manuscript, as
well as a narrative descriplion of how the submifled manuseipt differs Tram the olhers

This narrstive description should include how the manuscript differs (or does nat) in
terrns of reseanch guestion and variables studied,

Authors also are reguired to submit s masked verson of the narrstive descripton that
can be provided 1o reviewers, Plesse add this as an appendix table an the last page of
the submitted manuscnpt. Please base your descripton on the following examples,
edited according Lo your specilic dala croumsiances,
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Lo nat provide the tille of the manuscript, authars, or joumal in which ©was publshed
Do provice the names of the relevant variables (Le., substiule the numbers in the
expmples below for aclual names, such es depressive symptoms, therapeutic aliance,
atc.).

Marrativee Example: Multple uses of dete collected fram the same sample

The dito reported in this manuscript have bean previously published andfor
were collected as part of a larger data colection (8t ane or mare points in ime).
Findings from the data collection have been reported in separste manuscripts.
ME 1 [published) facuses on varables 1, 2, ang 3 whike MS 2 (0 proess) facuses
on variables 4, 5, end 6. M35 3 {the current manuscrpy) focuses on varables 8, 9
oo 15, M5 4 [moon to be submited) will focus on vorables 10, 12, ond 14

Marrative Example: Publicly avelable dateset

The dete reported in this menuscript were ablained from publicly available data,
‘name of project, akong with webske link to project description]. A bicliography of
journal articles, working papers, conference presentations, and disserations
using the [name of project] s availaole at lwebsite link 1o biolography l&2. The
varables and relationsnips examined in the present article have not been
exarmieEd in any previous or current prticles, o 1o e Best of aur knml&dge in
any pepers that wil be under review soon. [Alernatively, clanfy any owerlap of
varisbles, as done in the namathve example abose],

Upon submission of the manuscrpt, authars wil be required 1o attest to the provision
af the: required informetion described abowe,

Finaly, upon acceptarce of a manuscript, authors wil b= required o provide, as part of
g Aulhies Male, a 5 ol refaled pubished pegaes hal come o the same datasel,
unless such papers are dearly described and referenced in the manuscript
[specificaly noting that findngs come from the same datasa()

Data and Stimulus Materials

Should your paper ulimately be sccepted for pubbcation, JOCP would Fke to
ancourage you 1o oeterming i postng matsriaks andfon data s right for your study and,
il s, to make your data end materals publicly evalable, if passible, by providing a link
Inyour paper 1o a third-party repositony.

Making your dala end materals publicly evalable can increase the impact of your
research, enabling future ressarchers to incorpaonate ywour work in model testing,
replicalion prajects, ard melsanalyses, in addilion ta increasing the sransgarency af
wour research.

The AP&s dats sharing palicy does mot require public posting, so vau are free o
decide what ts best for your oroject in terms of public data, materials, snd conditions
an thiir use. Mote, oweeer, that 8P4 policy doses require thst authors mske their data
evalable to other researchers Lpon reguest
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Manuscript Preparation
Prepare manuscripls accondng o the Pebicoton Moneal of the American
Psychological Associabon (S ediion) Fpubs/books’d Z000EG)

. Manuscripts may be copyedited for bias-free language (see Chapler 3 af the
Puialcation Manua)

Review APHs Joumnal Manuscript Freparation Guidelnes

Vrubsfoumelsresources manuscrpi-submission-guidelines) before submitting your article.

Double=space all copy. Other formatting instructions, as well as instructions on
preparing tables, figures, references, metrics, and abstracts. appear in the Manwal,
Additianal guidence an APA Syl is evalable on the APA Siyle wehsie

[t epastyle g e ss g |

Below are addiicnal irstructions regarding the preparation of displey eguations,
computer code, and lables,

Display Equations

We strongly encourage you 1o use MathType (ihind-party software] or Equation Editor
3.0 (buikt into pre-2007 versions of Waord) to construct your equations, rather than the
equation suppo that is Buill ina Word 2007 and Word 2000, Squations composed
with the buik-in Ward 2007/ Werd 2010 equation supoor are converled to low-
resolution graghics when they anter the production process and must be rekeyed by
the typesatten which may inlroduss e

To constrect your eguations with MattType or Equation Editor 3.0

o to the Text section of the Insert sl and select Object.
Select MathType or Equation Editor 3.0 In the drop-down menu.

If you have en equation that has already been produced using Microscdt Word 2007
or 2010 and you have access to the ful version of MathType 6.5 or later. you can
camaen s equation to MathTyoe by efeking on MethiTy pe [nsert Equation, Copy the
equaticn from Microsoft Word ano paste [t into the MathType bae Verlfy that your
eguation s correct, click Fle, and then dick Update, Your equation has now Been
inserted into your Word file as a MathType Equation

Lise Equalion Edilar 3,0 or MalhTypse only for equations or Tor farmulas thal cannol ba
produced as Word 1ext using the Tmes or Symbal font

Computer Code

Because sltering computer code in any way {e.g., indents, fne spacing, fne breaks,
page breaks) durng the typesetting process could alter s meaning, we treat
campuler code dilferently Fom the rest al your article is our productian procoss, To
that end, we request sepetate files for computer code.

In Online Supplemental Materizl

170



We request that runnable source code be inclided as supplemental materal ta the
article. For more information, visit Supplermenting Your Article With Onlne Matarial
Vpubsijourn alsmsourcessupplemeniakmnenal) .

In the Text of the Article

If you woukd ke to Include code in the et of your published manuscript, please
submil a separate Cle wilh your code exaclly a5 you wanl & o apaear, using Courier
Miw font with a type size of 8 points. We will make an image of esch segment of code
in your article that exceads 40 characters it length. (Shorter snippets of code that
appear in text wil be ypeset in Courier Mew end run in with the rest of the text) IFan
appencix contains a mix of code and explanatory text, please submit a file that
cantaing the entirg appendie, with the code keyed v Bepeint Courier Mew

Tables

Use Wore's Insert Table function when you create tablkes. Using spaces or tabs in your
table wil coeate problems when the lable is typeset and mey resultin errors,

Academic Writing and English Language
Editing Services

Aauthors wiho feel that thelir manuscript may benefit from additional academic witing or
language editing support prior o submission are encouraged to seek out such
services al their host instiutions, engege with colleagues and subject mater experts,
andfor consider several vendors that offer discounts to APA authors

Vrubsfoumn slsresourcesiediting-send cas)

Please nowe thal APA does nol endorse or lake responsiaility Tor the service providers
lsted. It is strictly & referral service.

Usa af such sendoe is not mandalory for publication noan &P journal Use al ane or
maore of these senices does not guarantee selection for peer review, manuscript
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Appendix C

Forrest plots for each meta-analysis in Chapter 3

Overall Social Cognition and Social Functioning in ARMS and FEP

A total of seven studies reported the correlation coefficient between at least
one social cognitive measure and social functioning in ARMS participants (see
Figure C1) which ranged from -0.062 to 0.177 with a significant (Z=2.443,
p=0.015) positive pooled correlation coefficient of 0.118 (95% CI: 0.023 to 0.210,)
indicating a small effect size. Heterogeneity between and within studies was very
low (Q (6) = 2.458, p=0.873, 1>=0%, Tau’= 0.00).

A total of 14 studies reported the correlation coefficient between at least one
social cognitive measure and social functioning in FEP participants (see Figure
C1) with a range of 0.076 to 0.38 and a significant (Z=6.327, p<0.001) positive
pooled correlation coefficient of 0.205 (95% CI: 0.143 to 0.266,) indicating a small
to medium effect size. Heterogeneity of variance between studies was low (Q (13)
= 7.448, p=0.878, 1>=0%, Tau’= 0.00).

The overall pooled correlation coefficient for ARMS and FEP studies
combined was positive and significant at 0.178 (Z=6.607, p<0.001) indicating a
small effect size with low heterogeneity (Q (20) = 12.251, p=0.907, 1°=0%, Tau’=

0.00).
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Group Study name Statistics for each study Correlation and 95% ClI

Lower Upper Relative

Correlation limit  limit Z-Value p-Value Total weight
At risk Barbato 2013 0.162 -0.006 0.321 1.892 0.058 137 31.53 —.—
At risk Clayson 2018 0.000 -0.300 0.300 0.000 1.000 43 9.41 ——
Atrisk Cotter 2015 0.020 -0.343 0.378 0.104 0917 30 6.35 ——
At risk Glenthoj 2018 0.177 0.015 0.330 2.139 0.032 146 33.65 —.—
Atrisk Lee 2015 0.010 -0.302 0.321 0.061 0.951 40 8.71 ——
Atrisk Ohumuro, 2016 0.080 -0.255 0.398 0461 0.645 36 7.76 —_—
At risk Palmier-Claus, 2016 -0.062 -0.574 0485 -0.206 0.837 14 2.59
Overall At Risk 0.118 0.023 0.210 2443 0.015 446 .
FEP Addington 2006 0.155-0.138 0423 1.037 0.300 47 4.77 ———
FEP Achim 2012 0.380 0.030 0.647 2.117 0.034 31 3.03 ———
FEP Clayson, 2018 0.230 -0.019 0452 1.814 0.070 63 6.50 ——
FEP Eack, Greeno 2010 0.280 0.037 0492 2247 0.025 64 6.61 ——
FEP Gardner 2017 0.076 -0.096 0.244 0.865 0.387 132 13.98 -1
FEP Hooper 2010 0.270 0.095 0429 2982 0.003 119 1257 —_——
FEP Langdon 2014 0.160 -0.270 0.537 0.722 0470 23 217
FEP Lee, 2015 0.215-0.206 0.569 1.001 0.317 24 2.28
FEP Ludwig 2017 0.230 -0.097 0512 1.385 0.166 38 3.79
FEP Mazzaetal.2012 0.380 0.111 0597 2.713 0.007 49 4.98 ———
FEP Ohumuro 2016 0.040 -0.275 0.347 0.243 0.808 40 4.01 ———
FEP Palmier-Claus 2016 0.302 -0.162 0.657 1.285 0.199 20 1.84
FEP Stouten 2014 0.194 0.036 0.342 2407 0.016 153 16.25 —_——
FEP Stouten 2017 0.186 0.033 0.331 2.373 0.018 162 17.23 ——
Overall FEP 0.205 0.143 0.266 6.327 0.000 965 .
Overall Combined Groups 0.178 0.126 0.229 6.607 0.000 1411 ‘

-1.00 -0.50 0.00 0.50
Negative Relationship Positive Relationship

Figure C1. Forest plot for meta-analysis of the strength (r) and direction of relationship
between overall social cognition and social functioning in ARMS and FEP participants.

Overall Social Cognition and Positive Psychotic Symptoms in ARMS and FEP

A total of six studies reported the correlation coefficient between at least one social
cognitive function test and positive psychotic symptoms in ARMS participants (see Figure
C2). The range was from -0.01 to -0.427 with a non-significant (Z=-1.575, p=0.115)
negative pooled correlation coefficient of -0.144 (95% CI: -0.315 to 0.035) indicating a
small effect size. There was moderate between study heterogeneity (Q (5) = 12.141,
p=0.033, 1°=58.82%, Tau’= 0.025).

A total of 15 studies reported the correlation coefficient between at least one social
cognitive function test and positive psychotic symptoms in FEP participants (see Figure
C2). The range was from -0.57 to 0.028 with a significant (Z=-5.036, p<0.001) positive

pooled correlation coefficient of -0.178 (95% CI: -0.245 to -0.109) indicating a small effect
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size. Heterogeneity of variance was very low (Q (15) = 13.405, p=0.571, 1°=0%,
Tau?= 0.00).

The overall pooled correlation coefficient for ARMS and FEP studies
combined was negative and significant at -0.173 (Z=-5.036, p<0.001) indicating a

small effect size with low heterogeneity (Q (21) = 32.951, p=0.047, 1°=36.268%,

Tau?= 0.009).
Group Study name Statistics for each study Correlation and 95% CI
Lower Upper Relative

Correlation limit limit Z-Value p-Value Total weight
Atrisk Eack, Mermon 2010  -0.210 -0424 0.026 -1.745 0.081 70 21.32 ——
Atrisk Green, 2012 -0.332 -0.583 -0.023 -2.099 0.036 40 16.36 -T——
Atrisk Lee, 2015 -0.263 -0.531 0.053 -1.638 0.101 40 16.36 +——
Atrisk Ntouros, 2018 -0427 -0.804 0.195 -1.369 0171 12 6.25 +
Atrisk Palmier-Claus, 2016 0415-0.148 0.775 1465 0.143 14 7.34 >
Atrisk Piskulic 2016 -0.010-0.081 0.061 -0.276 0.783 764 32.36
Overall At Risk -0.144 -0.315 0.035 -1.575 0.115 940 J
FEP Addington 2006 -0.246 -0496 0.041 -1.685 0.092 48 573
FEP Bozikas 2018 -0.130 -0444 0212 -0.740 0460 35 4.08 ———
FEP Bozikas 2015 -0.112-0.346 0.136 -0.886 0.376 65 7.90 ——
FEP Catalan 2018 -0.125-0454 0.234 -0677 0499 32 3.69 ———
FEP Green 2012 -0.104 -0.319 0.121 -0.904 0.366 78 9.55 ——p—
FEP Humphreys 2006 0.028 -0.308 0.358 0.158 0.874 35 4.08 ——
FEP Koelkebeck 2010 -0.570 -0.795 -0.206 -2.896 0.004 23 255 ———
FEP Lee 2015 -0.311 -0.635 0.106 -1474 0.140 24 2.68
FEP Langdon 2014 -0.010 -0420 0404 -0.045 0964 23 255 ——
FEP Ntouros 2014 -0.433 -0.698 -0.063 -2.271 0.023 27 3.06 ————
FEP Ntouros 2018 -0.252 -0.589 0.159 -1.208 0.227 25 2.80
FEP Romero-Ferreiro 2016 -0.340 -0.680 0.121 -1460 0.144 20 217
FEP Palmier-Claus 2016 ~ -0.196 -0.588 0.270 -0.819 0413 20 217
FEP Catalan 2016 0.014 -0.234 0.261 0.109 0.913 63 7.64 ——
FEP Stouthen 2014 -0.159 -0.310 -0.000 -1.964 0.050 153 19.11 ——
FEP Stouten 2017 -0.239 -0.379 -0.088 -3.073 0.002 162 20.25 ——
Overall FEP -0.178 -0.245 -0.109 -5.036 0.000 833 ‘
Overall Combined Groups -0.173 -0.236 -0.110 -5.265 0.000 1773 ‘

-1.00 -0.50 0.00 0.50 1.00
Negative Relationship Positive Relationship

Figure C2. Forest plot for meta-analysis of the strength (r) and direction of relationship
between Overall social cognition and positive psychotic symptoms in ARMS and FEP
participants.

Overall Social Cognition and Negative Psychotic Symptoms in ARMS and FEP
A total of four studies reported the correlation coefficient between at least

one social cognitive functioning test and negative psychotic symptoms in ARMS
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participants (see Figure C3). The range was from -0.0425 to 0.042 with a non-significant
(Z=-1.691, p=0.091) negative pooled correlation coefficient of -0.131 (95% ClI: -0.277 to
0.021) indicating a small effect size. There was low to moderate heterogeneity between (Q
(3) = 5.01, p=0.171, 1°=40.11%, Tau’= 0.01).

A total of 14 studies reported the correlation coefficient between emotion
recognition performance and positive psychotic symptoms in FEP participants (see Figure
C3). The range was from -0.5 to 0.04 with a significant (Z=-5.514, p<0.001) positive
pooled correlation coefficient of -0.211 (95% CI: -0.282 to -0.137) indicating a small effect
size. Heterogeneity of variance was very low (Q (13) = 16.086, p=0.245, 1°=19.18%,
Tau’= 0.004).

The overall pooled correlation coefficient for ARMS and FEP studies combined
was negative and significant at -0.195 (Z=-5.69, p<0.001) indicating a small effect size

with low heterogeneity (Q (17) = 28.778, p=0.037, 1°=40.927%, Tau’= 0.008).

Group Study name Statistics for each study Correlation and 95% CI
Lower Upper Relative

Correlation limit  limit Z-Value p-Value Total weight
At risk Eack, Mermon 2010  -0.070 -0.300 0.168 -0.574 0.566 70 2453 ——
At risk Green 2012 -0.425-0.653 -0.126 -2.723 0.006 39 16.16 —_—
At risk Piskulic 2016 -0.080 -0.150 -0.009 -2.212 0.027 764 54.28 -.
At risk Ntouros, 2018 0.042 -0545 0.601 0.126 0.900 12 5.03
Overall At Risk -0.131 -0.277 0.021 -1.691 0.091 885 -'
FEP Addington 2006 -0414 -0.625 -0.147 -2.954 0.003 48 578 ——
FEP Bozikas 2015 0.027 -0.218 0.269 0.213 0.832 65 754
FEP Bozikas 2018 0.040 -0.297 0.368 0.226 0.821 35 4.29
FEP Caletti 2018 -0.250 -0.373 -0.118 -3.657 0.000 208 17.33 —
FEP Catalan 2016 -0.146 -0.380 0.106 -1.139 0.255 63 7.34
FEP Catalan 2018 -0.035 -0.379 0.318 -0.189 0.850 32 3.93
FEP Green, 2012 -0.226 -0428 -0.002 -1.978 0.048 77 8.68 *
FEP Langdon 2014 -0.500 -0.756 -0.111 -2457 0.014 23 279
FEP Ntouros 2014 -0.110 -0470 0.282 -0.541 0588 27 3.31
FEP Ntouros 2018 -0.120 -0492 0.289 -0.566 0572 25 3.05
FEP Romero-Ferreiro 2016 -0.026 -0.463 0421 -0.107 0.915 20 240
FEP Stouten 2014 -0.337 -0471 -0.188 -4.295 0.000 153 14.37 —
FEP Stouten 2017 -0.245 -0.384 -0.094 -3.147 0.002 162 14.90 i
FEP Tsui 2013 -0.111 -0428 0.231 -0631 0528 35 4.29
Overall FEP -0.211 -0.282 -0.137 -5.514 0.000 973 .
Overall Combined Groups -0.195 -0.260 -0.129 -5.690 0.000 1858 ‘

-1.00 -0.50 0.00 0.50 1.00
Negative Relationship Positive Relationship

Figure C3. Forest plot for meta-analysis of the strength (r) and direction of relationship
between Overall social cognition and negative psychotic symptoms in ARMS and FEP participants
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Emotion Recognition
Emotion Recognition and Social Functioning in ARMS and First Episode Psychosis

A total of five studies reported the correlation coefficient between emotion
recognition performance and social functioning in ARMS participants (see Figure
C4). The range was from 0 to 0.181 with a significant (Z=2.571, p=0.01) positive
pooled correlation coefficient of 0.131 (95% CI: 0.031 to 0.228) indicating a small
effect size. Heterogeneity was very low (Q (4) = 1.651, p=0.8, 1’=0%, Tau’= 0.00).

A total of eight studies reported the correlation coefficient between emotion
recognition performance and social functioning in FEP participants (see Figure
C4). The range was from 0.154 to 0.31 with a significant (Z=5.3, p<0.001) positive
pooled correlation coefficient of 0.222 (95% CI: 0.141 to 0.299,) indicating a small
to medium effect size. Heterogeneity of variance was very low (Q (7) = 1.097,
p=0.993, 1°=0%, Tau?= 0.00).

The overall pooled correlation coefficient for ARMS and FEP studies
combined was positive and significant at 0.185 (Z=5.721, p<0.001) indicating a
small effect size with low heterogeneity (Q (12) = 4.728, p=0.966, 1°=0%, Tau’=

0.00).
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Group Study name Statistics for each study Correlation and 95% CI

Lower Upper Relative
Correlation limit  limit Z-Value p-Value Total weight
At risk Barbato 2013 0.143 -0.025 0.303 1.667 0.096 137 3517 —.—
At risk Clayson, 2018 0.000 -0.300 0.300 0.000 1.000 43 10.50 ——
At risk Cotter 2015 0.181 -0.192 0508 0951 0342 30 7.09
At risk Glenthoj 2018 0.177 0.015 0330 2139 0.032 146 37.53 —.—
Atrisk Lee, 2015 0.010 -0.302 0.321 0.061 0951 40 9.71 —_—
Overall At Risk 0.131 0.031 0228 2571 0.010 396 ’
FEP Addington 2006 0.154 -0.133 0417 1.053 0292 49 8.32 —_—G—
FEP Achim 2012 0.310 -0.050 0599 1.696 0.090 31 5.06
FEP Clayson 2018 0.230 -0019 0452 1814 0070 63 10.85 T
FEP Eack, Greeno 2010 0.280 0.037 0492 2247 0025 64 11.03 —_—T
FEP Gardner 2017 0196 0.035 0.347 2375 0.018 146 25.86 ——
FEP Lee 2015 0215 -0206 0569 1.001 0317 24 3.80
FEP Ludwig 2017 0.297 -0.025 0563 1812 0.070 38 6.33
FEP Stouten 2017 0.206 0.054 0.349 2635 0.008 162 28.75 +
Overall FEP 0222 0141 0299 5300 0.000 577 ’
Overall Combined Groups 0.185 0.122 0246 5721 0.000 973 ’
-1.00 -0.50 0.00 0.50
Negative Relationship Positive Relationship

Figure C4. Forest plot for meta-analysis of the strength (r) and direction of relationship
between emotion recognition and social functioning in ARMS and FEP participants

Emotion Recognition and Positive Psychotic Symptoms in ARMS and FEP

A total of four studies reported the correlation coefficient between emotion
recognition performance and positive psychotic symptoms in ARMS participants (see
Figure C5). The range was from -0.427 to -0.01 to with a non-significant (Z=-1.575,
p=0.115) negative pooled correlation coefficient of -0.144 (95% CI: -0.315 to 0.035)
indicating a small effect size. There was moderate heterogeneity between studies (Q (5) =
12.141, p=0.033, 1°=58.82%, Tau’= 0.025).

A total of eight studies reported the correlation coefficient between emotion
recognition performance and positive psychotic symptoms in FEP participants (see Figure
C5). The range was from -0.433 to 0.028 with a significant (Z=-4.633, p<0.001) positive
pooled correlation coefficient of -0.166 (95% CI: -0.234 to 0.069) indicating a small effect
size. Heterogeneity of variance was very low (Q (14) = 8.914, p=0.836, 1>=0%, Tau’=

0.00).
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The overall pooled correlation coefficient for ARMS and FEP studies
combined was negative and significant at -0.163 (Z=-4.888, p<0.001) indicating a

small effect size with low heterogeneity (Q (20) = 27.068, p=0.133, 1°=26.11%,

Tau?= 0.005).
Group Study name Statistics for each study Correlation and 95% CI
Lower Upper Relative

Correlation limit limit Z-Value p-Value Total weight
Atrisk Eack, Mermon 2010  -0.210-0424 0.026 -1.745 0.081 70 23.56 —
Atrisk Green, 2012 -0.278 -0.546 0.041 -1.713 0.087 39 1649 ——t
Atrisk Lee, 2015 -0.263 -0.531 0.053 -1.638 0.101 40 16.79 ——
Atrisk Piskulic 2016 -0.010 -0.081 0.061 -0.276 0.783 764 43.16 '.'
Overall At Risk -0.146 -0.302 0.018 -1.747 0.081 913 ‘
FEP Addington 2006 -0.136 -0.399 0.148 -0.938 0.348 50 10.80 —_——T
FEP Bozikas 2018 -0.130 -0444 0.212 -0.740 0460 35 7.36 e ]
FEP Catalan 2016 0.014 -0.234 0.261 0.109 0.913 63 13.79 —_——
FEP Green 2012 -0.120 -0.334 0.105 -1.044 0296 78 17.24 1
FEP Lee 2015 -0.311 -0.635 0.106 -1.474 0140 24 4.83
FEP Ntouros 2014 -0426 -0.694 -0.055 -2.229 0.026 27 552 e ]
FEP Romero-Ferreiro 2016 -0.340 -0.680 0.121 -1460 0.144 20 3.91
FEP Stouten 2017 -0.264 -0.402 -0.114 -3410 0.001 162 3655 —.—
Overall FEP -0.194 -0.283 -0.102 -4.099 0.000 459 ’
Overall Combined Groups -0.182 -0.260 -0.102 -4.427 0.000 1372 ‘

-1.00 -0.50 0.00 0.50 1.00
Negative Relationship Positive Relationship

Figure C5. Forest plot for meta-analysis of the strength (r) and direction of relationship
between emotion recognition and positive psychotic symptoms in ARMS and FEP
participants

Emotion Recognition and Negative Psychotic Symptoms in ARMS and FEP

A total of four studies reported the correlation coefficient between emotion
recognition performance and negative psychotic symptoms in ARMS participants
(see Figure C6). The range was from -0.07 to 0.393 with a significant (Z=-2.317,
p=0.021) negative pooled correlation coefficient of -0.11 (95% CI. -0.201 to -
0.017) indicating a small effect size with low heterogeneity (Q (3) = 3.64,

p=0.303, 1°=17.59%, Tau?= 0.002).
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A total of nine studies reported the correlation coefficient between emotion
recognition performance and negative psychotic symptoms in FEP participants (see Figure
C6). The range was from -0.355 to 0.04 with a significant (Z=-5.465, p<0.001) negative
pooled correlation coefficient of -0.211 (95% CI: -0.283 to -0.137) indicating a small effect

size. Heterogeneity of variance was low (Q (8) = 6.086, p=0.638, 1°=0%, Tau?= 0.00).

The overall pooled correlation coefficient for at risk and FEP studies combined was
negative and significant at —0.17 (Z=-5.69, p<0.001) indicating a small effect size with low

heterogeneity (Q (12) = 14.716, p=0.257, 1°=18.454%, Tau’= 0.002).

Group Study name Statistics for each study Correlation and 95% CI
Lower Upper Relative

Correlation limit limit Z-Value p-Value Total weight
At risk Eack, Mermon 2010  -0.070 -0.300 0.168 -0.574 0.566 70 13.25 ——
At risk Green, 2012 -0.393 -0.633 -0.084 -2457 0.014 38 7.36
At risk Liu 2019 -0.080 -0.304 0.153 -0.671 0502 73 13.76 ———
At risk Piskulic 2016 -0.090 -0.160 -0.019 -2.489 0.013 764 65.63 .
Overall At risk -0.110 -0.201 -0.017 -2.317 0.021 945 ’
FEP Addington 2006 -0.355 -0.576 -0.085 -2.544 0.011 50 7.23 -
FEP Bozikas 2018 0.040 -0.297 0.368 0.226 0.821 35 4.92 ——
FEP Caletti 2018 -0.250 -0.373 -0.118 -3.657 0.000 208 31.54 -
FEP Catalan 2016 -0.146 -0.380 0.106 -1.139 0.255 63 9.23
FEP Green 2012 -0.204 -0409 0.021 -1.780 0.075 77 11.38 ——t
FEP Ntouros 2014 -0.022 -0.399 0.361 -0.108 0.914 27 3.69 ——
FEP Romero-Ferreiro 2016 -0.026 -0463 0421 -0.107 0915 20 262 ——
FEP Stouten 2017 -0.259 -0.397 -0.109 -3.342 0.001 162 2446 ——
FEP Tsui 2013 -0.111 -0428 0.231 -0.631 0528 35 4.92 ———
Overall FEP -0.211 -0.283 -0.137 -5.465 0.000 677 ’
Overall Combined Groups -0.170 -0.227 -0.112 -5.690 0.000 1622 .

-1.00 -0.50 0.00 0.50 1.00
Negative Relationship Positive Relationship

Figure C6. Forest plot for meta-analysis of the strength (r) and direction of relationship
between emotion recognition and negative psychotic symptoms in ARMS and FEP
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Theory of Mind
Theory of Mind and Social Functioning in ARMS and FEP

A total of four studies reported the correlation coefficient between theory of
mind performance and social functioning in ARMS participants (see Figure C7).
The range was from -0.062 to 0.369 with a significant (Z=2.571, p=0.01) positive
pooled correlation coefficient of 0.178 (95% CI: 0.043 to 0.306) indicating a small
effect size. Heterogeneity was very low (Q (3) = 2.134, p=0.545, 1°=0%, Tau’=
0.00).

A total of 10 studies reported the correlation coefficient between theory of
mind performance and social functioning in FEP participants (see Figure C7). The
range was from 0.04 to 0.45 with a significant (Z=5.72, p<0.001) positive pooled
correlation coefficient of 0.208 (95% CI: 0.138 to 0.276,) indicating a small to
medium effect size. Heterogeneity of variance was very low (Q (9) = 8.262,
p=0.508, 1°=0%, Tau?= 0.00).

The overall pooled correlation coefficient for ARMS and FEP studies
combined was positive and significant at 0.201 (Z=6.258, p<0.001) indicating a
small effect size with low heterogeneity (Q (13) = 10.552, p=0.648, 1°=0%, Tau’=

0.00)
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Group - . Study name Statistics for each study Correlation and 95% CI

Lower Upper Relative

Correlation limit limit Z-Value p-Value Total weight
At risk Barbato 2013 0.180 0.013 0.338 2.107 0.035 137 6537 +
At risk Cotter 2015 0.369 0.010 0644 2.012 0.044 30 13.17 g
At risk Ohumuro, 2016 0.080-0.255 0.398 0461 0.645 36 16.10 >
At risk Palmier-Claus 2016 -0.062 -0.574 0485 -0.206 0.837 14 537
Overall At Risk 0.178 0.043 0306 2571 0.010 217 <
FEP Achim 2012 0450 0.114 0694 2565 0.010 31 3.80 ——(—
FEP Gardner 2017 0.076 -0.096 0.244 0865 0.387 132 17.50 ——
FEP Hooper 2010 0.270 0.095 0429 2982 0.003 119 16.74 —_—
FEP Langdon 2014 0.160 -0.270 0537 0.722 0470 23 2.71
FEP Ludwig 2017 0.295-0.027 0562 1.799 0.072 38 4.75
FEP Mazzaetal. 2012 0380 0.111 0597 2.713 0.007 49 6.24 —(j—r—
FEP Ohumuro 2016 0.040 -0.275 0.347 0.243 0.808 40 5.02
FEP Palmier-Claus, 2016 0.302 -0.162 0.657 1.285 0.199 20 231
FEP Stouten 2014 0.194 0.036 0.342 2407 0.016 153 20.35 —
FEP Stouten 2017 0.194 0.041 0338 2478 0.013 162 2157 ——
Overall FEP 0.208 0.138 0.276 5.720 0.000 767 .
Overall Combined Groups 0.201 0.139 0.262 6.258 0.000 984 ‘

-1.00 -0.50 0.00 0.50 1.00
Negative Relationship Positive Relationship

Figure C7. Forest plot for meta-analysis of the strength (r) and direction of relationship
between Theory of Mind and social functioning in ARMS and FEP participants

Theory of Mind and Positive Psychotic Symptoms in ARMS and FEP

A total of three studies reported the correlation coefficient between theory of mind
performance and positive psychotic symptoms in ARMS participants (see Figure C8). The
range was from -0.427 to 0.415 with a non-significant (Z=0.187, p=0.851) negative pooled
correlation coefficient of 0.033 (95% CI: -0.301 to 0.36) indicating a small effect size.
There was low to moderate heterogeneity of variance (Q (2) = 3.991, p=0.136,
1°=49.882%, Tau?= 0.051).

A total of eight studies reported the correlation coefficient between theory of mind
performance and positive psychotic symptoms in FEP participants (See Figure C8). The
range was from -0.57 to 0.01 with a significant (Z=-3.547, p<0.001) positive pooled
correlation coefficient of -0.189 (95% CI: -0.288 to -0.085) indicating a small effect size.

Heterogeneity of variance very low (Q (7) =7.843, p=0.347, 1°=10.74%, Tau’= 0.003).
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The overall pooled correlation coefficient for ARMS and FEP studies
combined was negative and significant at -0.17 (Z=-3.337, p=0.001) indicating a
small effect size with moderate heterogeneity (Q (10) = 25.703, p=0.004,

1°=61.09%, Tau’= 0.022).

Group Study name Statistics for each study Correlation and 95% ClI
Lower Upper Relative

Correlation limit limit Z-Value p-Value Total weight
Atrisk Piskulic 2016 0.040 -0.031 0.111 1.104 0.270 764 59.20 -.
At risk Palmier-Claus, 2016 0415 -0.148 0.775 1465 0.143 14 21.76 4
Atrisk Ntouros, 2018 -0427 -0804 0.195 -1.369 0.171 12 19.04 4
Overall At Risk 0.033 -0.301 0.360 0.187 0.851 790 ‘-
FEP Catalan 2018 -0.125 -0454 0.234 -0.677 0499 32 7.81 ———
FEP Koelkebeck 2010 -0.570 -0.795 -0.206 -2.896 0.004 23 5.50 ———
FEP Langdon 2014 -0.010 -0420 0.404 -0.045 0.964 23 5.50 —_—
FEP Ntouros 2014 -0439 -0.702 -0.071 -2.307 0.021 27 6.54 ———
FEP Palmier-Claus 2016 -0.196 -0.588 0.270 -0.819 0413 20 4.71
FEP Ntouros 2018 -0.252-0.589 0.159 -1.208 0.227 25 6.03
FEP Stouten 2014 -0.159 -0.310 -0.000 -1.964 0.050 153 31.29 —
FEP Stouten 2017 -0.119-0.268 0.036 -1.508 0.132 162 32.62 -
Overall FEP -0.189 -0.288 -0.085 -3.547 0.000 465 ’
Overall Combined Groups -0.170 -0.266 -0.071 -3.337 0.001 1255 .

-1.00 -0.50 0.00 0.50 1.00
Negative Relationship Positive Relationship

Figure C8. Forest plot for meta-analysis of the strength (r) and direction of relationship
between theory of mind and positive psychotic symptoms in ARMS and FEP participants
Theory of Mind and Negative Psychotic Symptoms in ARMS and FEP

A total of five studies reported the correlation coefficient between theory of
mind performance and negative psychotic symptoms in FEP participants (see
Figure C9). The range was from -0.365 to -0.035 with a significant (Z=-5.555,
p<0.001) negative pooled correlation coefficient of -0.3 (95% CI: -0.396 to -0.198)
indicating a small effect size. Heterogeneity of variance was low (Q (4) = 4.389,

p=0.356, 1°=8.87%, Tau’= 0.002).
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Group by Study name
Group

FEP Catalan 2018
FEP Ntouros 2014
FEP Ntouros 2018
FEP Stouten 2014
FEP Stouten 2017
Overall FEP

Correlation
-0.035
-0.189
-0.120
-0.337
-0.365
-0.300

Statistics for each study

Lower
limit

-0.379
-0.531
-0.492
-0471
-0.492
-0.396

Upper
limit

0.318
0.206
0.289

-0.188

-0.223
-0.198

Z-Value p-Value

-0.189
-0.937
-0.566
-4.295
-4.825
-5.555

0.850
0.349
0572
0.000
0.000
0.000

Total
32
27
25

153
162
399

Relative
weight

8.62
719
6.61
37.88

39.71

Correlation and 95% CI

[ ]

*% | |

-1.00 -0.50 0.00 0.50 1.00

Negative Relationship Positive Relationship

Figure C9. Forest plot for meta-analysis of the strength (r) and direction of relationship
between theory of mind and negative psychotic symptoms in FEP participants
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Appendix D

Risk of bias analysis and funnel plots from Chapter 3.

Risk of Bias for studies investigating overall social cognition and social functioning in
ARMS and FEP

The trim and fill method for studies investigating overall social cognition
and social functioning in ARMS participants indicated three potentially missing
studies that would need to fall to the right of the mean to make the funnel plot
symmetrical (see Figure D1). Assuming a random-effects model, the new pooled
correlation coefficient increased to 0.149 (95 CI: 0.064 to 0.233).

The trim and fill method for studies investigating overall social cognition
and social functioning in participants with FEP indicated three potentially missing
studies that would have to fall to the left of the pooled mean to make the funnel plot
symmetrical (see Figure D2). Assuming a random effects model, the new pooled

correlation coefficient decreased to 0.187 (95% CI: 0.127 to 0.246).

Funnel Plot of Standard Error by Fisher's Z
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Standard Error
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Fisher's Z

Figure D1. Risk of bias funnel plot for meta-analysis of the relationship between
overall social cognition and social functioning in ARMS participants
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Funnel Plot of Standard Error by Fisher's Z
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Figure D2. Risk of bias funnel plot for meta-analysis of the relationship between social
cognition and overall social functioning in FEP participants

Risk of Bias for studies investigating overall social cognition and positive psychotic
symptoms in ARMS and FEP

The trim and fill method for studies investigating overall social cognition and
positive psychotic symptoms in ARMS participants indicated one potentially missing study
that would need to fall to the right of the mean to make the funnel plot symmetrical (see
Figure D3). Assuming a random-effects model, the new pooled correlation coefficient
decreased to -0.114 (95 ClI: -0.284 to -0.062). The trim and fill method for studies
investigating overall social cognition and positive psychotic symptoms in participants with
FEP indicated one potentially missing study that would have to fall to the right of the
pooled mean to make the funnel plot symmetrical (see Figure D4). Assuming a random
effects model, the new pooled correlation coefficient decreased to -0.157 (95% ClI: -0.224
to -0.088).
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Standard Error

Funnel Plot of Standard Error by Fisher's Z
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Figure D3. Risk of bias funnel plot for meta-analysis of the relationship between overall

social cognition and positive psychotic symptoms in ARMS participants
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Figure D4. Risk of bias funnel plot for meta-analysis of the relationship between overall
social cognition and positive psychotic symptoms in FEP participants
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Risk of Bias for studies investigating overall social cognition and negative psychotic
symptoms in ARMS and FEP

The trim and fill method for studies investigating overall social cognition and
negative psychotic symptoms in ARMS participants indicated one potentially missing
study that would need to fall to the left of the mean to make the funnel plot symmetrical
(see Figure D5). Assuming a random-effects model, the new pooled correlation coefficient
decreased to -0.124 (95 ClI: -0.245 to -0.00003). The trim and fill method for studies
investigating overall social cognition and negative psychotic symptoms in participants with
FEP indicated four potentially missing study that would have to fall to the left of the
pooled mean to make the funnel plot symmetrical (see Figure D6). Assuming a random

effects model, the new pooled correlation coefficient increased to -0.257 (95% ClI: -0.334

to -0.176).
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Figure D5. Risk of bias funnel plot for meta-analysis of the relationship between overall
social cognition and negative psychotic symptoms in ARMS participants
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Funnel Plot of Standard Error by Fisher's Z
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Figure D6. Risk of bias funnel plot for meta-analysis of the relationship between overall
social cognition and negative psychotic symptoms in FEP participants

Risk of Bias for studies investigating emotion recognition and social functioning in ARMS
and FEP

The trim and fill method for studies investigating emotion recognition and
social functioning in ARMS participants indicated one potentially missing study
that would need to fall to the right of the mean to make the funnel plot symmetrical
(see Figure D7). Assuming a random-effects model, the new pooled correlation
coefficient increased to 0.146 (95 CI: 0.031 to 0.052). The trim and fill method for
studies investigating emotion recognition and social functioning in participants
with FEP indicated two potentially missing studies that would have to fall to the
left of the pooled mean to make the funnel plot symmetrical (see Figure D8).
Assuming a random effects model, the new pooled correlation coefficient

decreased to 0.211 (95% CI: 0.134 to 0.285).
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Standard Error

Funnel Plot of Standard Error by Fisher's Z
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Figure D7. Risk of bias funnel plot for meta-analysis of the relationship between emotion
recognition and social functioning in ARMS participants
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Figure D8. Risk of bias funnel plot for meta-analysis of the relationship between emotion
recognition and social functioning in FEP participants
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Risk of Bias for studies investigating emotion recognition and positive psychotic symptoms

in ARMS and FEP

The trim and fill method for studies investigating emotion recognition
performance and positive psychotic symptoms in ARMS participants indicated two
potentially missing study that would need to fall to the right of the mean to make
the funnel plot symmetrical (see Figure D9). Assuming a random-effects model,
the new pooled correlation coefficient decreased to -0.055 (95 CI: -0.02 to -0.096).
The trim and fill method for studies investigating emotion recognition performance
and positive psychotic symptoms in participants with FEP indicated one potentially
missing study that would have to fall to the right of the pooled mean to make the
funnel plot symmetrical (see Figure D10). Assuming a random effects model, the

new pooled correlation coefficient decreased to -0.177 (95% CI: -0.268 to -0.082).

Funnel Plot of Standard Error by Fisher's Z
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Figure D9. Risk of bias funnel plot for meta-analysis of the relationship between emotion

recognition and positive psychotic symptoms in ARMS participants
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Funnel Plot of Standard Error by Fisher's Z
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Figure D10. Risk of bias funnel plot for meta-analysis of the relationship between emotion
recognition and positive psychotic symptoms in FEP participants

Risk of Bias for studies investigating emotion recognition and negative psychotic symptoms
in ARMS and FEP

The trim and fill method for studies investigating emotion recognition performance
and negative psychotic symptoms in ARMS participants indicated one potentially missing
study that would need to fall to the left of the mean to make the funnel plot symmetrical
(see Figure D11). Assuming a random-effects model, the new pooled correlation
coefficient decreased to -0.102 (95 CI: -0.163 to -0.041). The trim and fill method for
studies investigating social cognition and negative psychotic symptoms in participants with
FEP indicated three potentially missing studies that would have to fall to the left of the
pooled mean to make the funnel plot symmetrical (see Figure D12). Assuming a random
effects model, the new pooled correlation coefficient increased to -0.237 (95% CI. -0.305

to -0.167).
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Funnel Plot of Standard Error by Fisher's Z
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Figure D11. Risk of bias funnel plot for meta-analysis of the relationship between emotion
recognition and negative psychotic symptoms in ARMS participants
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Figure D12. Risk of bias funnel plot for meta-analysis of the relationship between emotion
recognition and negative psychotic symptoms in FEP participants
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Risk of Bias for studies investigating theory of mind and social functioning in at risk and

FEP

The trim and fill method for studies investigating theory of mind and social
functioning in ARMS participants indicated one potentially missing study that would need
to fall to the right of the mean to make the funnel plot symmetrical (see Figure D13).
Assuming a random-effects model, the new pooled correlation coefficient increased to
0.191 (95 CI: 0.059 to 0.315). The trim and fill method for studies investigating theory of
mind and social functioning in participants with FEP indicated one potentially missing
study that would have to fall to the left of the pooled mean to make the funnel plot
symmetrical (see Figure D14). Assuming a random effects model, the new pooled

correlation coefficient decreased to 0.198 (95% CI: 0.126 to 0.269).
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Figure D13. Risk of bias funnel plot for meta-analysis of the relationship between
theory of mind and social functioning in ARMS participants
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Standard Error

Funnel Plot of Standard Error by Fisher's Z
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Figure D14. Risk of bias funnel plot for meta-analysis of the relationship between
theory of mind and social functioning in FEP participants

Risk of Bias for studies investigating theory of mind and positive psychotic symptoms in

ARMS and FEP

The trim and fill method for studies investigating theory of mind

performance and positive psychotic symptoms in ARMS participants indicated zero

potentially missing studies to make the funnel plot symmetrical (see Figure D15).

The trim and fill method for studies investigating theory of mind performance and

positive psychotic symptoms in participants with FEP indicated two potentially

missing study that would have to fall to the right of the pooled mean to make the

funnel plot symmetrical (see Figure D16). Assuming a random effects model, the

new pooled correlation coefficient decreased to -0.141 (95% CI: -0.274 to -0.004).
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Funnel Plot of Standard Error by Fisher's Z
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Figure D15. Risk of bias funnel plot for the relationship between theory of mind and
positive psychotic symptoms in ARMS participants
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Figure D16. Risk of bias funnel plot for meta-analysis of the relationship between theory
of mind and positive psychotic symptoms in FEP participants
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Risk of Bias for studies investigating theory of mind and negative psychotic symptoms in
ARMS and FEP

The trim and fill method for studies investigating social cognition and
negative psychotic symptoms in participants with FEP indicated two potentially
missing studies that would have to fall to the left of the pooled mean to make the
funnel plot symmetrical (see Figure D17). Assuming a random effects model, the

new pooled correlation coefficient increased to -0.334 (95% CI: -0.445 to -0.213).
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Figure D17. Risk of bias funnel plot for meta-analysis of the relationship between theory of
mind and negative psychotic symptoms in FEP participants
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