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Readers guide
The background and purpose of the dissertation is described in chapter one along with the study

methods. The dissertation subsequently contains three parts that builds on the articles included in
the dissertation and addresses the questions of how we can advance the assessment and
prediction of UHR individuals’ functional outcome by use of clinical and cognitive variables along
with optimizing ways to alleviate functional deficits exemplified by a cognitive remediation
intervention. Lastly, chapter five and six comprise methodological considerations, a general
conclusion of the contribution of the present research and suggests future directions for the
research field.

The dissertation is based on nine publications. Further information on participant characteristics,
methodology, and more detailed discussion of the study findings are provided in these

publications.



1. General introduction

Early intervention: The putative prodromal state for psychosis

Schizophrenia is associated with notable impairments and profound consequences for the affected
individuals and the larger society!. The past two decades have witnessed a growing interest in
understanding the early stages of psychosis. Initially, the research and clinical focus targeted first-
episode psychosis (FEP) with the aim of reducing the duration of untreated psychosis as a mean to
improve the patients’ clinical and functional outcome?3. Subsequently, the research interest grew
beyond instituting early treatment of established psychosis by exploring the prospect of
preventing psychosis onset; that is, intervening in the putative prodromal phase of psychosis*. This
potential of prospectively identifying individuals at incipient psychosis serves as the foundation for
primary, selected prevention, which ultimately may prevent illness progression - or improve the

clinical and functional prognosis of at-risk individuals.

A

== Progression to psychosis
Continued UHR

= Remission from UHR state

Figure 1: Outcomes of Ultra-High Risk (UHR) individuals.

The construct of the at-risk mental state (ARMS) for psychosis was established with the
operationally defined Ultra-High Risk (UHR) criteria® that have been adapted world-wide?. The
UHR criteria comprise three at-risk groups; the attenuated psychotic symptoms group, the brief
limited intermittent psychotic symptom group, and the genetic vulnerability group®®. The
attenuated psychotic symptoms group is the most frequently occurring’. Alternate psychosis high-
risk criteria exist that are based on subjectively experienced abnormalities in areas such as
cognition, attention, perception, movement, or the basic sense of self, which constitute the basic

symptoms of psychosis risk®1°, Psychosis prediction and prevention have traditionally been the
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main outcome of interest in UHR research®! with initial studies reporting conversion rates up to
40-50% over a one-year period!?1% and subsequent meta-analytical findings of a 36% psychosis
risk after three-years follow-up'®. Progress in the research field has, however, been accompanied
by declining conversion rates to as low as 10-15%%'7, The fact that the majority of identified UHR
individuals do not convert to a psychotic disorder raised debate regarding a proposal to include
the attenuated psychosis syndrome state in the diagnostic manual DSM-5’, and impacted the
decision of instead including it in the DSM-5 appendix as a condition needing further study*®. The
low transition rates have also prompted ethical concerns emphasizing that the UHR concept
comprises the risk of labelling and potentially stigmatizing young people that will not develop
psychosis, i.e. the false positive notion'®=21, On this note, critics of the UHR paradigm have stressed
that, in contrast to early intervention in somatic disorders, disease mechanisms are not fully
understood in psychotic disorders, which may minimize the chance of benefitting patients?2. The
utility of the UHR paradigm has additionally been questioned with the argument that the help-
seeking nature of the identified UHR individuals results in the UHR paradigm capturing a selected
population that is not representative of the patients that will develop psychosis, i.e. not true
prodromal patients?3. Furthermore, the criticism emphasizes the finding that few presenting with
a FEP have previously been in contact with UHR services?#2%. Contrasting the current high-risk
approach, some critics of the UHR concept advocate a prevention strategy that is based on a
broader public health approach. Such an approach should aim at reducing replicated risk factors
such as cannabis use, and on providing a low-stigma intervention setting to youths such as the
Headspace organisation®®%>. Debating the UHR paradigm?”-?% is indeed important as it stimulates
reflection on current practice and potentially finding ways to further reduce the stigma associated
with a serious mental illness. While this criticism therefore represents a valid and important
perspective to the field of UHR research, it must be noted that although only a minor proportion
of the identified UHR individuals will go on to develop psychosis, the UHR population presents
with inarguable distressing symptoms, functional impairments, and display help-seeking behavior,
which point to the utility of advancing and broadening the outcome targets for UHR identification

and intervention strategies.
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The UHR state; stressing outcomes beyond psychosis development

The expanding research into the UHR state has recognized that the UHR status confers a clinical
risk beyond conversion to psychosis; that is the risk of poor functional outcome irrespective of
psychosis development?®39, This has led to a spurring interest into other equally important
outcomes such as the clinical and functional prognosis of UHR individuals. Functioning is a
multifaceted construct comprising elements such as independent living skills (basic functions such
as taking public transportation, cooking, managing money, medication adherence), social
functions (being able to interact socially), vocational functioning (attaining or holding a
job/education), and lastly the ability for self-care3!. Acknowledging that UHR studies capture a
heterogenous patient group with the majority not converting to psychosis over an average of
three-years follow-up?®>, calls for an improved understanding of the outcome of the group of non-
converters. Persistence, or recurrence of comorbid, non-psychotic disorders (mainly anxiety,
depressive, and substance use disorders) are found to occur in the majority of the non-converting
UHR individuals3?, with further evidence of equal rates of comorbidity in individuals who convert
to psychosis compared to those that do not33. Concerning the functional outcome of non-
converting UHR individuals, studies reveal profound and persistent decrements in overall-, social-
and role functioning in a significant proportion of UHR individuals compared to healthy controls —
even in cases who remit from their UHR state3%3*37, The functional disability of UHR individuals is
also reflected in the finding of long-term unemployment in almost a quarter of a large UHR sample
followed-up up to 14-years after ascertainment3®. At a meta-analytical level, evidence reveal UHR
individuals to exhibit large baseline impairments in functioning and quality of life compared to
healthy controls, with impairments at a level comparable to patients with established psychosis3®
(illustrated in figure 2). While recognizing that functional impairments in psychotic disorders are
debilitating at the individual level, they are also costly at a societal level. The Danish Health
Authority has estimated that schizophrenia is among the most expensive disorders in terms of lost
workforce and costs of treatment?. Additionally the functional impairments in psychosis are
estimated to contribute to the indirect cost of the illness at about double the direct cost of the
illness3. The rationale for intervening in the UHR state, and potentially preventing psychosis, is
therefore obvious. While the costs associated with the non-converting UHR individuals is not fully

known, it can be assumed that the disability and functional impairments experienced by this group
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also constitue a significant economic burden. Consequently, the need to elucidate on predictors of
functional outcome in UHR states is obvious but the field is, however, characterized by a dearth of
evidence on this issue. Functional outcome therefore constitutes a key strategic research focus in
the next decades of research into UHR states. An increase in studies investigating the functional
outcome of UHR individuals are warranted along with intervention studies that more directly aim
at improving the functional prognosis of UHR individuals*'. At a clinical level, identifying correlates
to functional impairments may not only inform on which UHR individuals that are at greatest risk
of a poor functional prognosis, but it may also inform intervention approaches into this population
and potentially help clinicians allocate resources to those UHR individuals that are in most need.
While this argues the case for functioning as a separate and important outcome in UHR research,
functioning is also relevant at the level of psychosis prediction as the literature consistently link
early functional impairments to psychosis development#3942-44 Hence, priority should be given to
assess and treat functional impairments in UHR states as this may be pivotal to the long-term

clinical and functional prognosis of psychosis converters and non-converters.

Functioning in UHR vs. HC and patients Quality of life in UHR vs. HC and
with psychosis patients with psychosis
1 0.34 ! 0.02
0 — 0
1 UHR vs patients with 1 UHR vs patien.ts with
psychosis psychosis
-2 -2
-1.75
-3 -3
4 -3.01 o

Figure 2. Effect sizes (Hedges g) for functioning and quality of life in UHR patients compared with healthy controls and patients with
psychosis. Figure based on data from Fusar-Poli et al. (2015)3°.

Aims
The aims of this dissertation were to:
e Investigate and discuss optimal ways to assess functioning in the UHR state.
e Investigate the impact of specific clinical and cognitive variables on functioning in UHR
individuals.
e |dentify and discuss the current knowledge on the effectiveness of cognitive remediation

on functioning, cognition, and symptoms in the UHR population exemplified by the results
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of a comprehensive cognitive remediation trial, the FOCUS (Function and Overall Cognition

in Ultra-high risk State) trial.

The dissertation is based on nine published papers: One paper addressing the assessment of
functional impairments in the UHR population (paper 1). Five papers addressing cognitive and
clinical predictors of functioning in UHR individuals (paper II-VI), a systematic review on the
efficacy of cognitive remediation in the UHR state (paper VII), and finally a trial evaluating the
effectiveness of a comprehensive cognitive remediation intervention in the UHR population (paper

VIil and IX).
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1.1.  Study cohort

1.1.2. UHR participants
The papers in this dissertation are based on data from a cohort of a total of 146 UHR individuals

that were recruited as part of the randomized, clinical trial, the FOCUS trial, examining the effect
of cognitive remediation in individuals at UHR for psychosis*. Participants were recruited from the
psychiatric in- and outpatient facilities in the Copenhagen area from April 2014 to December 2017.
Clinicians referred help-seeking individuals, aged 18 to 40 years, to the trial if they experienced
subthreshold psychotic symptoms. This recruitment strategy is found to lead to significant
psychosis risk enrichment compared to recruitment from non-clinical settings (i.e. intensive
outreach campaigns in the general population and self-referrals)*. Upon referral, trial researchers
read the individuals medical files to rule out any exclusion criteria (described below).
Subsequently, participants were invited to an approximately three-hours interview using the
Comprehensive Assessment of At-Risk Mental States (CAARMS)? to determine whether they met
one or more of the UHR criteria (see table 1). In case participants met the UHR criteria, they were
invited to participate in the study. Subsequently, they underwent comprehensive baseline
assessments on symptoms, functioning, cognition, and MRI-scans, prior to being randomly
assigned to either treatment as usual + cognitive remediation or treatment as usual. MRI-data are
not included in this dissertation. Copenhagen trial unit (CTU) carried out the randomization which
was centralized and computerized with concealed randomization sequence. Stratification variables
were current use of antipsychotic medication (yes/no) and estimated 1Q score (€£100/>100). Block
size was four and eight and was unknown to the investigators and therapists. Treatment allocation
was concealed until the statistical analyses of resulting data had been completed. Research
assessor, that were masked to participants treatment allocation, conducted re-examination at 6-,
and 12 months follow-up to elucidate on the immediate and long-term response to the cognitive
remediation intervention. Prior to assessments, participants were instructed not to disclose their
allocation. If an assessor was unblinded, the assessment would be conducted by another research
assessor. All the assessments were conducted at a site remote from the intervention site. Figure 3

displays the study flowchart.
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Enroliment

B ¥

Exclusion:
Not meeting inclusion criteria
Declined to participtate

Baseline assessment

Randomisation

y y

Standard treatment +
cognitive remediation

Standard treatment

h 4

6-month assessment: 6-month assessment:
Clinical symptoms, cognitive and Clinical symptoms, cognitive and
psychosocial functioning psychosocial functioning
Y
12-month assessment: 12-month assessment:
Clinical symptoms, cognitive and Clinical symptoms, cognitive and
psychosocial functioning psychosocial functioning

Figure 3. FOCUS trial design. Reprinted with permission from Glenthgj et al. Trials 2015; 16:25.

Participants were excluded if they: Had a history of a psychotic episode of > one-week duration;
Experienced psychiatric symptoms that were entirely explained by a physical illness with
psychotropic effect (e.g. delirium) or acute intoxication (e.g. cannabis use); Had a diagnosis of a

serious developmental disorder (e.g., Asperger’s syndrome); Currently received methylphenidate.

1.1.3. Healthy controls
To act as reference on the functional and cognitive assessments, a total of 70 healthy controls

were recruited from the community by advertising on a webpage designed to recruit participants
to research studies, or via ads at local educational institutions. Assessment of the healthy controls
ruled out any DSM-IV disorder or a first degree relative with a psychotic disorder currently or
previously. The healthy controls were matched at a group level to the UHR participants on the
parameters of gender, age (+/- 2 years), ethnicity, and parental socioeconomic status (i.e. low,
middle, high). Paralleling the UHR individuals, the healthy controls were assessed at baseline, and

at 6- and 12-months follow-up.

1.1.4. Ethics
The Danish Scientific Ethics Committee (H-6-2013-015) and the Data Protection Agency (ref.no.

2007-58-0015) approved the study protocol. The study was conducted in accordance with the
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Declaration of Helsinki. All participants gave written, informed consent. The trial was registered at

clinicaltrials.gov (NCT 02098408).

1.2. Assessments
The CAARMS ratings determined UHR status and hence study eligibility. The CAARMS is a semi-

structured, clinical interview in which psychotic and psychotic-like symptoms are rated in terms of
intensity and frequency revealing whether the participants fulfil one of the three at-risk groups
(see table 1 for elaborate description of the UHR criteria). The CAARMS can be used as a
dichotomous variable (fulfilling the UHR criteria or not), or as a continuous variable, displaying
level of attenuated psychotic symptom by weighing the intensity of symptom scores by their
frequency to form a CAARMS composite score33#’. The assessors of the CAARMS, and other
clinical measures, were all psychologists and medical doctors, that had received training on the
instrument by the creator of the CAARMS, Professor Allison Yung. In addition, a large proportion

of the CAARMS ratings were based on consensus ratings by at least two researchers in the trial.

Table 1. The UHR criteria according to the CAARMS.

1. Attenuated Psychotic Individuals with sub-threshold (intensity or frequency) positive psychotic
Symptoms (APS) group symptoms. The symptoms must have been present during the past year.

2. Brief Limited Intermittent Individuals with a recent history of frank psychotic symptoms that resolved
Psychotic Symptoms (BLIPS) spontaneously (without antipsychotic medication) within one week. The
group. symptoms must have been present during the past year.

3. Vulnerability (Trait and State Individuals with a combination of a trait risk factor (DSM schizotypal
Risk Factor) group personality disorder or a family history of psychotic disorder in a first degree

relative) and a significant deterioration in functioning or sustained low
functioning during the past year.

1.2.1. Functional assessments
Five functioning measures were included to capture different elements of functioning: Global,

interviewer-rated functioning was assessed using the Social and Occupational Functioning
Assessment Scale (SOFAS)*® and the Personal and Social Performance Scale (PSP)* that assess
functioning in areas such as social-, and role functioning, and self-care. These are frequently used
functional measures in research on psychiatric disorders. Social and role functioning was assessed
with the two separate measures; the Global functioning Social and Role Scales (GF-S and GF-R)*?

which have been designed specifically to assess functioning in the putative prodromal psychosis
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state and is widely used in UHR research. A self-report measure of quality of life was obtained
using the Assessment of Quality of Life (AQoL-8D)°° which assess quality of life in the overarching
dimensions of physical (tapping dimensions such as independent living and pain) and psycho-social
(tapping dimensions such as happiness, relationships, and coping). The composite quality of life
score was used in the analyses, but domain scores can be extracted from the instrument. The
AQoL-8D has been used in another large-scale UHR trial*!. In addition, a self-report measure of
social impairments was obtained with the total score on the Social Responsiveness Scale — Adult
version (SRS-A)>2. The SRS-A has originally been validated in autism spectrum disorders, but
additionally administered to subjects with non-autistic disorders>3=>°, Finally, we included the High
Risk Social Challenge (HiSoC) as a functional capacity social skills measure® (further described in

the following section and in paper I).

1.2.2. Clinical assessments
The following measures were included to assess multiple symptom aspects: attenuated psychotic

symptoms using the CAARMS composite score®; negative symptoms using the Scale for the
Assessment of Negative Symptoms (SANS)>’ extracting a total score by averaging the four domain
score excluding the attention domain>%; depressive symptoms using the total score on the
Montgomery-Asberg Depression Rating Scale (MADRS)%; general psychiatric symptom level using
the total score on the Brief Psychiatric Rating Scale Expanded Version (BPRS)®; and cognitive basic
symptoms using nine items forming the COGDIS criteria from the Schizophrenia
Prediction/Proneness Instrument — Adult Version (SPI-A)®'. These symptom measures are

frequently used in large scale UHR studies®?.

1.2.3. Cognitive assessments

1.2.3.1.  Social cognition
Three of the four proposed domains of social cognition was assessed®; that is, Theory of mind

(ToM) by use of The Awareness of Social Inference Task (TASIT)®*; attributional bias by use of the
Social cognition screening questionnaire (SCSQ)®; and finally emotion recognition accuracy and
latency by use of the Emotion Recognition Task from the Cambridge Neuropsychological Test
Automated Battery (CANTAB ERT)®® (please see part 2 of the dissertation on paper Il and Il for
further description of the task). The social cognitive domain of social perception/knowledge was
not assessed in the trial. The TASIT has shown good psychometric properties®” and efficacy in

assessing ToM impairments in schizophrenia spectrum disorders®®°. The ERT is a promising task

18



to examine emotion recognition deficits in clinical populations’?, and has proven initial
discriminant validity in UHR individuals relative to healthy controls’. The SCSQ has proven initial

validity in a schizophrenia sample”’?.

1.2.3.2. Neurocognition
Neurocognition was indexed with the Brief Assessment of Cognition in Schizophrenia Battery

(BACS)”3 which includes six subtests that index cognitive function in the domains of verbal learning
and memory, speed of processing, and executive functions. These subscales can be used
individually, indexing specific cognitive domains, or they can be combined to form a
neurocognitive composite score. Additionally, nine tests from the Cambridge Neuropsychological
Test Automated Battery (CANTAB) ¢ were included that assess the cognitive domains of: working
memory and strategy; executive function/planning and set shifting; visual memory; processing
speed; and visual attention. Both the BACS and the CANTAB have proven high validity and
reliability’>~7>. Additionally, current 1Q was estimated using four subtests from the third version of
the Danish Weschler Adult Intelligence Scale (WAIS-IIl) (Vocabulary and Similarities Block Design
and Matrix reasoning)’® which are known to correlate strongly with full-scale 1Q"”.

A more detailed description of the study designs, participants, and assessments can be found in

the papers included in the dissertation.

1.3.  Statistical analyses
All study participants with available data on the relevant variables were included in the analyses.

Between-group analyses were conducted by use of Chi-square tests and analyses of variance
(ANOVAs). Univariate and multiple regression analyses were used on continuous outcomes to
investigate associations between the relevant predictors and the functional outcome measures
and also regarding analyses on variables predicting a response to the cognitive remediation
intervention. Dichotomous outcome (risk remission) was analyzed using binary logistic regression.
Analyses on the effect of the FOCUS intervention (paper VIII) were computed by generalized linear
models adjusted for stratification variables and baseline imbalances with missing data handled by
multiple (m=100) imputations using multivariable normal regression. Secondary analyses were
conducted with linear mixed models with repeated measurements and an unstructured
covariance matrix assessing the interaction term between time and intervention. All analyses in

paper VIl were conducted according to the intention-to-treat approach, analyzing all participants
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in the groups they were assigned to by randomization. Primary efficacy analyses on the FOCUS
intervention were conducted by a blinded and independent researcher.

Analyses were performed using SPSS version 22.0, 25.0, Stata/SE version 15.1. or R version 3.572,
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2. Part 1: How should functioning be assessed in UHR states? (paper

)

The assessment of functioning in psychotic disorders poses considerable challenges as functioning
is a multifaceted construct. The commonly used way to assess functioning in schizophrenia
spectrum disorders is by interview/observer-based ratings or patients self-reports tapping the
individual’s real-world achievements. While these assessment methods provide important
information on the individuals functioning, they may suffer biases which may influence their
validity3!; The subject’s self-appraisal may be influenced by the individuals impaired insight
affecting the accuracy of the reported level of functioning’®. The informant-based ratings may not
be appropriate for many behaviors (e.g. the person may be unemployed or without a social
network) and furthermore, the informant/interview-based rating may be biased as the
information is filtered through the informant’s perception of the individual. Actual real-world
functional achievements such as employment/educational status may, perhaps, offer the most
objective, reliable, and robust functional outcome measure. Such assessments may on the other
hand be influenced by a number of external circumstances; e.g. local economics/job opportunities
etc.89, and such real-world outcomes may also take longer time to occur than the common clinical
trial duration®!. Performance-based measures of functioning may mitigate the problem of biased
ratings by providing an assessment of the individuals capacity for real-life functioning opposed the
real-world behavior/achievements®. Functional capacity can be conceptualized as the ability to
perform life skills under optimal conditions®2. This delineation of capacity versus achievements
implies that capacity is the foundation for what can be achieved in the respective functional
domain. Furthermore, functional capacity can be regarded as intermediate between basic
cognitive function and intricate real-world behaviors/achievements (figure 4), with additional
evidence indicating that symptoms impact the deployment of functional capacity skills rather than
being an underlying factor for functional capacity deficits8%%3. In a previous publication, we tested
whether this mediating effect of a functional capacity measures established in psychosis®?, would
also apply for the UHR state, but failed to find functional capacity mediating the relationship
between neurocognition and real-world functional outcome®. Significant methodological
limitations may, however, have masked the finding of a true mediating effect of functional

capacity.
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Figure 4. Conceptualization of functional capacity as an intermediate variable between basic cognition and real-world outcomes.



An important element of UHR individuals functioning is social skills, which reflect their capacity for
social interactions/social functioning®. There is, however, a shortage of available instruments to
assess social skills performance in UHR individuals®®. This study (paper 13’) therefore aimed to test
the utility of the functional capacity social skills measure, the High Risk Social Challenge (HiSoC)
task, with established evidence in children and adolescents at genetic high risk for psychosis®®, in

our cohort of young adults at clinical high risk for psychosis.

2.1. Measuring functional capacity in UHR states: the High Risk Social Challenge task
(HiSoC)
At total of 102 UHR individuals and 66 healthy controls were assessed with the HiSoC task, which

is a performance-based, standardized videotaped task in which the participants are instructed to
do a 45-second audition in a mock competition, with a grand money prize, on being the most
interesting person in the country. In scoring of the task, social skills are assessed in terms of the
display of affect, odd behavior and language, social-interpersonal anxiety, and interest in the task.
A higher score on the task indicate better social skills.

We established the utility of the HiSoC task in our UHR sample by evaluating the convergent and
discriminant validity of the task, and found the HiSoC to be significantly, positively related to the
social- and overall functional achievements measures (GF-S and SOFAS) and the social cognitive,
theory of mind measure (TASIT). Furthermore, HiSoC scores were negatively correlated with the
negative symptoms measure (SANS). No influence was found of age, IQ, attenuated psychotic- or
depressive symptoms on the HiSoC performance. Additionally, we found the HiSoC ratings to be
highly reliable with ICC in the range=0.88 — 0.98. Secondly, we found the HiSoC task (total score
and subscales scores) to discriminate between UHR individuals and healthy controls (N=66)
displaying large effect sizes; that is, Cohens d in the range= 1.40 — 1.94. While these results
provide encouraging evidence on the usefulness of the HiSoC task in UHR research, an important
limitation of low task tolerability must be addressed. Thirty-nine (27%) of the total sample
declined to perform the task, which leaves open the possibility of the study having a biased
sample. Furthermore, the large effect sizes found between UHR individuals and healthy controls
must be considered in the context of difficulties in maintaining blinding (UHR individuals or
healthy controls) of the HiSoC raters due to practical circumstances. Hence, the possibility of

biased ratings cannot be ruled out.
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2.2.  Discussion and conclusion on part 1

The HiSoC functional capacity social skills measure displayed high levels of reliability and validity in
our sample of UHR individuals. Furthermore, the findings revealed the HiSoC to be sensitive to
social skills deficits in our UHR sample. This stresses the utility of a functional capacity social skills
measure to be used in UHR research, but the important point regarding the task tolerability must
be considered. This highlights the potential of performance-based measures suffering problems
such as poor motivation, low task acceptance, and uncooperativeness which may influence task
performance. In accordance with the notion of functioning encompassing the two separate
dimensions (capacity vs. achievement), the performance-based and interview/observer-rated
ratings inform on different levels of functional difficulties. That is, whereas performance-based
measures, such as the HiSoC, may convey a more objective assessment of the UHR individual’s
social functional capacity, there is a need to include additional measures such as
observer/interview-based ratings and self-reports on functional impairments, that may capture
the real-world areas of deficit and distress. While functional achievement is influenced by many
external factors, a strength of functional capacity measures is their proximity to biological and
genetic causation®. The importance of elucidating on functional capacity in UHR research is
therefore obvious, but functional capacity measures rarely form part of assessment batteries in
UHR studies. Our current findings on functional capacity deficits, that aligns with two previous
UHR studies®>®8, stress the need for UHR research to broaden the scope of functional assessment
to include functional capacity, as diminished capacity may constitute a key barrier to favorable
functional outcomes. The finding of functional capacity predicting conversion to psychosis®>-88
further emphasizes that diminished functional capacity may be vital to the etiology of the
established disorder. Preferably, functional capacity should test skills that are carried out in actual,
real-world settings, but this is burdensome for researchers and clinicians and often offers
practical, economic, and logistical challenges. Laboratory-based capacity tests such as the HiSoC
act as proxy measures of these real-world skills. The expanding digital technologies, however,
offer new and possibly advanced ways to conduct functional capacity assessments that closely
simulates real-world settings. For example, the Virtual Reality Functional Capacity Assessment
Tool (VRFCAT) which is a virtual reality, functional capacity measure, that has shown high levels of

reliability, validity, and tolerability in psychotic disorders®!. Such virtual reality-based functional
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assessment instruments may have significant advantages in offering flexibility in the assessments
(i.e. fine-tuning the virtual reality scenarios) and may also be appealing to the younger individuals
that constitute the UHR population, and thus potentially increase task acceptability.

In conclusion, the intricacy of functioning may not be captured by one assessment procedure; the
use of multiple functional assessment instruments is therefore warranted in UHR studies.
Different ways of assessing functioning; i.e. observer-rated, interview-based, self-report, and
functional capacity assessments have individual advantages and limitations. This study provides
important results for the widespread use of the HiSoC as a social functional capacity measure in
UHR research and potentially in clinical practice.

With regard to functional achievements, one of the most widely used functional assessments
scales in psychiatric disorders is the Global Assessment of Functioning (GAF)® which is an easily
administered scale. It does, however, suffer the problem of using one item to assess diverse areas
of functioning®. Additionally, it comprises an assessment of both function and symptoms with
evidence of the GAF being more strongly related to psychiatric symptoms than actual
functioning®. The SOFAS and the PSP, which are functional scales commonly used in psychosis
research and clinical practice, also suffer the problem of combining different areas of functioning
(e.g. social, and role functioning) into one global score. While these scales have the advantage of
providing an estimate of the individuals overall functional abilities, they may, however, not be
sensitive enough to capture subtle treatment-related changes in patients with schizophrenia-
spectrum disorders. Furthermore, the operationalization of functioning in these scales may also
relate more to functioning in adults and miss the functional issues that arise in adolescence and
early adulthood such as school settings, dating etc.*?. The GF-Social and GF-Role are designed to
detect difficulties that are more subtle than what is found in more established and chronic
psychotic cases, and moreover, they are not confounded by psychiatric symptoms3’, which
strengthens the utility of using the GF-Social and GF-Role in UHR research and clinical settings. By
providing a more subtle and age-appropriate definition of functioning, and further by delineating
functioning into the separate domains of social and role functioning, the GF-Social and GF-Role
seem to offer the currently most appropriate measures of functional achievements in UHR
research. Taken together, designing research studies to include multiple functional variables that

encompass both functional capacity- and achievement measures will provide the most accurate
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way to predict the prognosis of UHR individuals. Owing to the complexity of functional deficits,
research studies should conduct a multifaceted functional profile which may inform research on
advancing and personalizing targeted interventions that aim at improving the functional prognosis

of UHR individuals.
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3. Part 2: Impact of clinical and cognitive variables on functioning in UHR
states (paper II-VI)

On the path to improving functional outcome of UHR individuals, evidence need to be established
on functional predictors constituting potential treatments targets which can be found within
clinical, functional, and cognitive domains. A delineation of the schizophrenia symptomatology can
be made into positive (psychotic) and negative symptoms®2. The conceptualization of positive
symptoms was developed to reflect alterations in normal functions, whereas the term negative
symptoms reflect a loss of function®3. Attenuated psychotic symptoms, while traditionally
capturing the focus of UHR research, show little impact on the functional outcome of UHR
individuals®49°, Previous literature has indicated that level of negative symptoms, cognitive
deficits, and poor baseline functioning are indicators of UHR individual’s functional prognosis in
cross-sectional and longitudinal studies®>°’19 - over and above the effect of anxiety-, and
depressive symptoms®4°6:110-114 Thjs influence of negative symptoms and cognition on functioning
mirrors findings in patients with established psychosis!'>120 that additionally suggests the domain
of social cognition possibly being more strongly related to functional outcome than
neurocognition?!. Social cognition can be defined as “the mental operations that underlie social
interactions, including perceiving, interpreting, and generating responses to the intentions,
dispositions, and behaviors of others” 122, It comprises the functions of social perception and
knowledge, theory of mind, attributional bias, and emotional processing®. Social cognition is a
relatively young research field that has suffered the main problem of lacking social cognitive tests
with good psychometric properties. To rectify this, the Social Cognition Psychometric Evaluation
(SCOPE) initiative was established to evaluate the psychometric properties of the most widely
used social cognitive tests®3. The final test recommendations from the SCOPE expert panel
underscore the problems with the available social cognitive measures, as the experts found only
three out of the evaluated eight social cognitive tests to have adequate psychometric properties
for them to be included in clinical trials!?3. These measures were; the Bell Lysaker Emotion
Recognition Task (BLERT)'?4, the Hinting task!?®, and the Penn Emotion Recognition Task (ER-40)26
covering the two social cognitive domains of mental state attribution and emotion recognition.
Thus, at current no psychometrically sound tests are available to capture attributional bias and
social perception, that constitute the last two of the hypothesized four aspects of social cognition.

This warrants a need to refine the existing social cognitive measures or develop new measures to
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capture the breadth of social cognitive deficits that may also show amenable to social cognitive
treatments. Additionally, no social cognitive battery is currently recommended for use in UHR
states, and, while the three SCOPE-recommended tests show promise to form part of a future
social cognitive battery in more persistent psychotic cases, the psychometric properties of the
tests do not seem to apply to the early stages of psychosis!?’, which indicates that they neither will
apply to the UHR population. Hence, progress in social cognitive assessments in UHR states
constitutes a key future research area.

UHR individuals do, indeed, display significant deficits in social cognition (overall effect size= -0.45
—-0.52), which are of a magnitude intermediate to that of patients with established psychosis and
healthy controls?812°, The importance of social cognitive deficits in UHR states is stressed by the
finding of areas of social cognition (ToM and affect recognition) being predictive of psychosis
development!30131 Social cognitive correlates to functioning are generally understudied in UHR
samples, but we have previously reported on the cross-sectional influence of aspects of social
cognition on overall-, social- and role functioning along with self-report social functioning in a
subsample of the FOCUS cohort’! which is comparable to previous literature®”.198132,

Research into neurocognitive deficits in UHR states and psychotic disorders has a longer tradition,
and thus a stronger evidence base, than research into social cognitive deficits. Neurocognition in
psychotic disorders has been suggested to encompass seven separable dimensions of
neurocognitive deficits being: Speed of Processing, Attention/Vigilance, Working Memory, Verbal
Learning and Memory, Visual Learning and Memory, Reasoning and Problem Solving, and Verbal
Comprehension'33, as identified by the National Institute of Mental Health (NIMH) initiated expert
panel. This delineation of neurocognitive deficits into separable domains was the foundation for
the development of a consensus cognitive battery, the Measurement and Treatment Research to
Improve Cognition in Schizophrenia (MATRICS) consensus cognitive battery (MCCB), to be used as
a standardized battery in pro-cognitive research trials in psychosis spectrum disorders'3*. The
MCCB is widely used in psychosis research, but not that frequently used in UHR research3>, The
cognitive tests employed in UHR research therefore often relies on local preferences or tests
available in specific languages. Neurocognitive deficits are key features of the UHR state and
established psychotic disorders. UHR individuals display significant, widespread cognitive deficits

of a magnitude around half a standard deviation below the norm®3®37, The important role of
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neurocognitive deficits in UHR states is reflected in the findings of greater neurocognitive deficits
in those individuals that convert to psychosis!*®'38 and additional evidence of diverse cognitive
domains (e.g. processing speed, attention, executive functions, verbal and visual memory and
learning, and working memory) being predictive of psychosis development!3¢-14°, Neurocognitive
deficits have also been implicated in the functional outcome of UHR individuals with regard to
global neurocognition®°910% and the specific cognitive domains of verbal learning and
memory?>104141 spatial working memory'%, processing speed04107:139,141 attention'%, and
executive function®®. In a previous paper, we suggested an interrelationship between
neurocognition, negative symptoms, and functioning based on the finding of negative symptoms
mediating the effect of neurocognition on functioning®.

Given the lack of a strong evidence base on cognitive and clinical correlates to functioning, this
research area in need of further studies. Additionally, there is a need to elucidate on subdomains
of cognition and symptoms, as opposed to global measures that are frequently used in research in
schizophrenia spectrum disorders. Identifying specific and consistent functional correlates, which
likely impact different domains of real-life functional disability, will not only improve the
understanding of the UHR state, but also inform the development of highly targeted treatment
approaches.

The studies included in the following chapter serve this purpose of describing the contribution of
different domain variables within the cognitive and clinical global- and subdomains to the
functional outcome of UHR individuals. The first three studies (paper Il, lll and IV) report cross-
sectional data while the additional two studies (paper V and VI) report longitudinal data with a 12-

month follow-up.

3.1. Emotion recognition and functional correlates
Deficits in emotional processing, that is facial emotion recognition, is a key feature of social

128,142—145' and may

cognitive deficits in UHR individuals as well as in patients with frank psychosis
be an essential determinant of functioning and transition to psychosis in UHR states!4®. While
aspects of anomalies in facial emotion recognition have been investigated in patients with
psychosis'#’, they remain largely unexplored in UHR individuals with no previous study assessing
the relationship between emotion recognition latency and functioning in UHR states. The aims of

the current papers (paper 11'*8 and 1111*°) were therefore to investigate potential differences in

emotion recognition accuracy and latency in UHR individuals along with the relationship between
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emotion recognition accuracy, latency and neurocognition, clinical symptoms, and functioning
measures. Emotion recognition was assessed using the CANTAB ERT task which is a computerized
test covering the recognition of six, basic facial emotional expressions: happiness, sadness, anger,
disgust, fear, and surprise. Following a quick presentation (200 ms) of a facial expression, the
participant must select between the six emotional expressions presented on the screen by
pressing the touch screen (see test illustration in figure 5). The outcome of the task is total percent
emotions correctly identified, along with a mean response latency (reported in ms) for all

emotions correctly identified.

Anger Sadness

Fear Disgust

Figure 5. The CANTAB emotion recognition task (ERT). Adapted with permission from the CANTAB test administration guide.
©Copyright 2019 Cambridge Cognition Limited. All rights reserved.

The findings presented in paper Il and lll reveal UHR individuals (N=132) to display significant
deficits in accurately identifying facial emotions along with longer processing speed of facial
emotions compared to healthy controls (N=60), (Cohens d for total emotion recognition accuracy
and latency -0.47 and -0.35, respectively). Additionally, multivariate analyses found higher
emotion recognition accuracy to be associated with better sustained attention (RVP A’=b: -7.978,
95% Cl:-12.748 — -3.207, p=.001) and worse attenuated psychotic symptoms (CAARMS composite=
b:-0.16, 95%Cl: -.032 — .000. p=.048), but not with other of the hypothesized six core
neurocognitive domains®9, nor negative symptoms.

In the subsequent regression analyses, emotion recognition latency, but not accuracy, was found
to be significantly, negatively associated with the overall functioning measure PSP (b:-16.20,
95%Cl: -28.53 —-3.87, p=.01), SOFAS (b:-14.41, 95%Cl: -27.64 — -1.17, p=.03), and GF-Social (b:-
1.57, 95%Cl: -2.92 —-0.22, p=.02), and a trend association with GF-Role (b:-1.30, 95%Cl: -2.81 —
.20, p=.09), but not with the SOFAS and the AQoL-8D. To control for the potential that emotion
recognition latency simply reflected a general neurocognitive processing speed, we conducted
post-hoc regression analyses with neurocognitive processing speed (BACS symbol-coding) as an
additional predictor. We found ERT latency to continue to relate significantly with the PSP (b: -
13.61, 95%Cl: -26.18 —-1.04, p=.03). This observed relationship was maintained when controlling
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for other relevant confounders; years of education and estimated 1Q. To test whether this
observed relationship could also be found in the healthy control population, we conducted
regression analyses between emotion recognition accuracy, latency and the five functioning
measures in the healthy control sample. We did not find any significant associations between
these variables indicating that the influence of slower emotion recognition latencies on lower
functioning form part of the disease process in UHR individuals. While deficits in emotion
recognition accuracy are the most commonly investigated emotion recognition impairments in
UHR!?8 and psychotic disorders®, the findings in paper Il and IlI highlight the importance of
assessing latency in emotion recognition tasks, as this processing of social cognitive information
may have important influence on aspects of social functioning in UHR individuals, albeit no
evidence-based relationship with role functioning. This observed relationship between longer
processing speed of facial emotions and lower social functioning could be understood in a daily
social context, as the fast-paced nature of social interactions may make demands on both accurate
and fast emotion recognition. This mirrors previous findings from psychosis research of a
significant relationship between social cognitive response time and functional outcome?&123,
Taken together, the findings indicate the importance of targeting social cognitive processing speed
(such as emotion recognition latency) in intervention trials in the UHR population that aim at
enhancing social functioning.

When interpreting the findings in paper Il and Ill an obvious limitation needs to be considered as
the studies are cross-sectional which precludes any causal inferences to be made. Hence, the
findings need to be replicated in longitudinal studies to reach firm conclusions. In addition, the use
of the multiple functional outcome measures in paper Il has the scope of capturing the
abovementioned many elements of UHR individuals functioning, but also increases the risk of
multiplicity with the reported relationships in the multivariate analyses between emotion

recognition latency and a global functioning measure being spurious.

3.1. Cognitive basic symptoms and functioning
The CAARMS criteria were used to establish UHR status in the FOCUS trial. Two complementary

approaches can, however, be used to detect UHR individuals and yield information on level of
psychosis risk symptoms; the previously defined CAARMS criteria and the alternative basic
symptoms criteria that identifies subjective disturbances in attention, thinking, speech, and motor

action to constitute the prodromal symptoms*>. The basic symptoms criteria can detect emerging
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psychosis early in the illness course in contrast to the CAARMS criteria identifying at-risk
individuals at a more pronounced illness stage®®2. Preliminary evidence combining the CAARMS
and basic symptoms criteria has shown increased sensitivity and specificity in psychosis risk
prediction compared to using just one criteria'>>>4, although findings diverge®®>. With the scope
of extending the findings of basic symptoms as a psychosis illness marker, the study (paper IV*°9)
aimed to investigate whether a relationship could also be established between basic symptoms
and functioning in UHR individuals.

The study included cross-sectional data from 133 of UHR individuals in the FOCUS trial that, in
addition to the CAARMS, were assessed on level of cognitive basic symptoms by use of the
Schizophrenia Proneness Instrument for Adults (SPI-A) COGDIS criteria that are composed of nine
basic symptoms®L157. COGDIS criteria are depicted in table 2. SPI-A can be used as a dichotomous
variable displaying psychosis risk or not, but also as a continuous variable (composite score)
representing level of basic symptoms. Initially, SPI-A assessors were trained by a national expert
on basic symptoms, and subsequently attended a three-day training course conducted by Dr.

Frauke Schultze-Lutter, an international expert on basic symptoms.

Table 2. Basic symptom criterion “Cognitive disturbances” (COGDIS)

At least any two of the following basic symptoms with a SPI-A score of >3 within the last 3 months:

Inability to divide attention Disturbance of expressive speech

Thought interference Unstable ideas of reference

Thought pressure Disturbance of abstract thinking

Thought blockages Captivation of attention by details of the visual field

Disturbance of receptive speech

Conducting univariate regression analyses revealed cognitive basic symptoms to be highly
influential on role functioning (GF-Role), self-report social functioning (SRS-A), and quality of life
(AQoL-8D), and trending significant association with the overall functioning measure (SOFAS)
(table 3). This finding was maintained when controlling for the effect of negative symptoms that
are known to be highly influential on UHR individuals functioning0%18, Additionally, we found that
at-risk participants meeting both the UHR + basic symptoms (COGDIS) criteria were more impaired
in the domains of overall-, role functioning, and quality of life: SOFAS (p=.035, Cohen’s d=.38), GF-
R (p=.002, Cohen’s d=.54) and AQoL-8D (p=.003, Cohen’s d=.48) compared to at-risk individuals

only fulfilling UHR criteria. Additionally, there was a trending significant difference between the
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groups on the self-report social functioning measure SRS-A (p=.06, Cohen’s d=-.35) with the UHR +
COGDIS group reporting higher levels of social functioning deficits. These between-group findings
were controlled for the presence of any comorbid psychiatric diagnosis, as comorbid disorders are

known to impact functioning in UHR states33, but that did not change the results.

Table 3. Univariate regression analyses demonstrating the influence of cognitive basic symptoms (composite score) on functioning in
UHR individuals (N=133).

Functional outcomes B [95% CI] t p R?

SOFAS -.219 [-.443 - .005] -1.94 .06 .028
GF:Social -.017 [-.039 - .005] -1.53 13 .018
GF:Role -.036 [-.061 — -.010] -2.77 .006** .055
AQol-8D -.006 [-.009 - -.003] -3.80 <.001** .099
SRS-A .974 [.346 — 1.602] 3.07 .003** .071

SOFAS: Social and Occupational Functioning Scale; GF:Social: Global Functioning Social scale; GF:Role: Global Functioning Role scale; AQoL-8D:
Assessment of Quality of Life; SRS-A: Social Responsiveness Scale Adult Version. Higher scores indicate better functioning except for the SRS-A where
lower scores equal better self-report social functioning. Adapted version based on data from Glenthgj et al. Acta Psychiatrica Scandinavica 2019: 1-
10.

The current findings indicate cognitive basic symptoms to influence different aspects of UHR
individuals functioning (i.e. role functioning, self-report social functioning, and quality of life)
explaining between 6-10% of the variance on these measures. Albeit needing replication, these
findings do indicate that the subtle self-perceived cognitive disturbances contribute to UHR
individuals’ functional decrements and perceived distress, and hence may constitute an important
treatment target in the UHR population. Our study design did, however, not allow for the inclusion
of an at-risk group based on the basic symptoms criteria only. That constitutes a limitation to the
study, as we cannot conduct comparisons on functional level in different at-risk profiles presenting

with only basic symptoms, UHR symptoms, or the combination of these.

3.2.  Negative symptoms predicting functioning
Negative symptoms comprise the domains of affective flattening, alogia, avolition, apathy,

anhedonia, asociality, and attention®”1°, Negative symptoms may exert a considerable influence
on many aspects of the individual’s daily life, as it affects the ability to engage socially, to
experience motivation, affective expressivity etc. Negative symptoms are linked to profound
functional decrements in UHR individuals8492101102,160 3nd the pivotal role of negative symptoms
in at-risk states is reflected in the proposal to include negative symptoms to define and enroll UHR
samples!®l, Negative symptoms are commonly defined as encompassing the two domains

experiential and expressive negative symptoms'6%163; with experiential negative symptoms
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comprising anhedonia and avolition, and expressive negative symptoms comprising alogia and
affect. Experiential negative symptoms are known to impact UHR individuals functioning in cross-
sectional study designs®, but evidence is scarce on the relative contribution of experiential and
expressive negative symptoms to UHR individuals long-term functional outcome. In paper V¢4 we
investigated the predictive strength of baseline experiential and expressive negative symptoms to
UHR individuals (n=146) global functioning, self-report social functioning and quality of life at 12-
months follow-up (n=91) using the SANS.

Overall, the regression analyses revealed negative symptoms to influence UHR individuals 12-
months functional outcome explaining 7-35% of the variance on the functional measures of overall
functioning, self-report social functioning, and quality of life. In contrast to expressive negative
symptoms, experiential negative symptoms impacted all the five functioning measures in the
multivariate analyses (figure 6); PSP was influenced by avolition and anhedonia; GF-Role was
influenced by avolition; SRS-A was influenced by anhedonia; and AQoL-8D was influenced by
avolition. Alogia was the only aspect of negative symptoms impacting functioning (GF-social) in
addition to anhedonia. Post-hoc analyses controlled for the effect of baseline neurocognition
(using a composite score), antipsychotic mediation, and depressive symptoms and revealed only
neurocognition to influence functioning on one measure (GF-Social) in addition to anhedonia and
alogia. The additional robust findings of experiential negative symptoms predicting functioning
was maintained. These findings support that rather than assessing negative symptoms as one
factor, negative symptoms can appreciably be delineated into the two factors experiential and
expressive, that associate differently with the functional outcome of UHR individuals; while
expressive symptoms may have a strong relationship with social skills performance (functional
capacity) (as described in paper 1)¥7, experiential negative symptoms may be more influential on
real-life functioning and quality of life and thus represent different targets for intervention. An
apparent limitation to our study is, however, the fact that measures of negative symptomes,
particularly the aspect of experiential negative symptoms, and functioning have content overlap
which may inflate the association between these variables. While it was not possible to remove
the potentially overlapping items on the SANS subscales used in our study, previous studies have
succeeded in removing the overlapping items on a global negative symptoms score and finding it

to remain a significant contributor to functional impairments of UHR individuals®®. This notion of

33



overlapping items on negative symptoms- and functional assessment scales underscores the utility
of more recently developed negative symptom scales such as the Brief Negative Symptoms Scales
(BNSS)'%> and the Clinical Assessment Interview for Negative Symptoms (CAINS)*%® in future UHR
studies on negative symptoms, as these scales have been designed to reduce the item overlap
with functioning measures. Furthermore, the utility of refined negative symptoms scales such as
the BNSS or the CAINS in future studies is also in keeping with the serious concerns raised against
the SANS and the Positive and Negative Symptoms Scale (PANSS) negative symptom scale, which
are perhaps the most frequently used negative symptoms scales in psychotic disorders. Critics
argue that these scales include items that are not part of the negative symptom complex (e.g. taps
on cognitive abilities), and further that they suffer the shortcoming of encompassing items that
are not adequately defined (e.g. the distinction between consummatory and anticipatory
pleasure) or contain items that are ambiguously operationalized and hence may reflect different
processes, and finally, that they predominantly rely on the observed behavior of individuals and
consequently may miss assessing the core psychological processes that constitute the essential
part of negative symptoms (the latter limitation especially holds for the PANSS negative symptoms
scale)'”/1%8 These conceptual and methodological limitations of the traditional negative symptom
scales may impede on an accurate negative symptom measurement which may again hinder the
potential of optimizing targeted therapeutic approaches for negative symptoms, that currently
constitute a pivotal unmet treatment need.

Employing negative symptom measures in UHR states need, however, to be modified in order to
make them relevant to the adolescent and young adult population. The SIPS and CAARMS negative
symptom scales are some of the most widely used negative symptom measures in UHR research,
but the instruments also suffer the limitation of the mentioned content overlap between negative
symptoms and functioning and furthermore, is not in keeping with the advanced
conceptualization of negative symptoms as they do not measure the five identified negative
symptoms domains'®?, This highlights the paramount need to develop negative symptoms scales
specifically for the UHR population that adhere to the progress made in the understanding of the
core of negative symptoms. The Prodromal Inventory of Negative symptoms (PINS) is one such
potential instrument which has proven preliminary reliability and validity in a UHR sample®”°,

Additionally, adapted version of the BNSS'’! and the CAINS’? have been developed to be used in
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the UHR population with preliminary reports of satisfying psychometric properties. These second-
generation negative symptom scales may currently be the most suitable instruments to use in UHR
research studies and hold the potential for optimizing the understanding and treatment of
negative symptoms in UHR research and the broader research in psychotic disorders. It must,
however, be taken into account that the validation of these instruments in UHR samples has
produced positively skewed data indicating that they may not be capturing the differences in
negative symptoms at the lower end of the spectrum. Hence, there is a need for further
refinement of these scales, or the development of new negative symptom scales, with extended
item selection that may map the breadth of negative symptoms in UHR states along with proving
robust psychometric properties. A compelling large-scale study has been initiated aimed at
validating a newly developed second-generation negative symptom measure for use in the UHR
population, with the specific aim of overcoming the conceptual and methodological limitations of

existing measures!’.
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Figure 6. lllustration of multiple regression analyses with forward selection of negative symptom domains predicting overall
functioning, self-report social functioning, and quality of life at 12-months follow-up.

PSP: Personal and Social Performance scale; GF:Social: Global Functioning Social scale; GF:Role: Global Functioning Role scale; SRS-
A: Social Responsiveness Scale Adult Version; AQoL-8D: Assessment of Quality of Life. Higher scores indicate better functioning
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except for the SRS-A where lower scores equal better self-report social functioning. Based on data from Glenthgj et al. Schizophrenia
Research 2020; 218: 151-156.

3.1. Predictors of risk remission and functional improvements
An outcome of interest, in addition to the functional prognosis of UHR individuals, is their

symptomatic recovery, that can be defined as remission from the ultra-high risk state (i.e. no
longer fulfilling the CAARMS criteria of the psychosis UHR state). Previous data reveal 46% of UHR
individuals to display full remission from their UHR status over the course of 24-months'’* and
additionally, UHR remitters are found to have a better functional outcome than non-remitters at
two-years follow-up?>3817>-177 These findings point to the importance of elucidating on what
predicts a favorable clinical outcome such as remission from the UHR state, but evidence in the
area is limited3>178-18_ This study (paper VI*8!) therefore aimed to investigate the multiple,
potential baseline predictors of symptoms, cognition, and functioning to remission from the
psychosis UHR state at 12-months follow-up. The sample consisted of the 146 UHR individuals of
which 91 were assessed at 12-months follow-up. Potential predictors of remission were symptom
variables (attenuated psychotic-, negative-, and depressive symptoms), and functional variables
(GF-Social, GF-Role, AQoL-8D, and the SRS-A), along with the variables of gender, antipsychotic
medication (y/n), and estimated Q. Neurocognitive measures were included capturing the
established six core neurocognitive domains of verbal learning; processing speed, visual learning
and memory, working memory, executive function, and sustained attention!33. Social cognition
was assessed in the area of theory of mind, attributional bias, and emotion processing (please see
description in the method section and in paper lll and IV for a further elaboration of the cognitive
domains).

We found a 12-month remission rate of 36% in our UHR sample largely corroborating existing
literature!’4. Univariate logistic regression analyses revealed that the baseline measures of social
and role functioning were the only predictors of risk remission at 12-months (table 4), and role
functioning remained a significant predictor in the multivariate regression analyses using the same
predictor variables as the univariate analyses (OR=1.648, 95%Cl: 1.105 — 2.457, p=.014).
Furthermore, at 12-months follow-up, the UHR remitters showed significantly better social
functioning, role functioning, and self-report social functioning (Cohens d= 0.83, 0.48, and 0.50,

respectively) along with lower levels of depressive symptoms and, as expected, lower levels of
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attenuated psychotic symptoms compared to non-remitters (Cohens d = 0.82 and 2.25,
respectively).

The functional level of UHR individuals at ascertainment may therefore be pivotal to their clinical
prognosis, which is in accordance with a previous study finding®. Hence, functional level could
potentially be used as a baseline marker for the need for monitoring and intervention in
subgroups of UHR individuals; that is, UHR individuals presenting with high baseline functioning
may have a better clinical and functional trajectory than UHR individuals with low functioning at
ascertainment. Limiting this study finding is the well-established notion of remission rates
increasing over the longer-term of >2 years3®, and thus a longer follow-up period than the current
rather short follow-up (i.e. 12-months) would be preferable to shed light on risk remission in UHR
states. A further limitation that must be stressed is the fact that this was analyses secondary to the
RCT, which excludes conducting power calculations to determine whether the sample had
statistical power to assess remission. The findings may therefore be considered preliminary and

need replication in adequately powered samples.

Table 4. Univariate logistic regression analyses of cognitive, symptoms- and functional variables predicting remission at 12-month
follow-up. Adapted version from Glenthgj et al. Early Intervention in Psychiatry 2020; 1-9.

Symptoms

Attenuated psychotic symptoms (CAARMS) 1.006 .997 - 1.035 .700
Negative symptoms (SANS) .656 .368 -1.168 152
Depressive symptoms (MADRS) .956 .897-1.018 161
Functioning

Social function (GF-Social) 1.786 1.104 -2.891 .018
Role function (GF-Role) 1.581 1.079 - 2.316 .019
Quality of life (AQoL-8D) 8.256 .383 -178.072 .178
Self-report social function (SRS-A) .996 .980-1.012 .613
Neurocognition

Verbal Learning (BACS List learning) 1.011 .958 — 1.066 .701
Processing speed (BACS Symbol coding) 1.029 .990-1.070 143
Visual memory (CANTAB PAL) 961 .891-1.033 .279
Working memory (CANTAB SWM) .995 .956 —1.036 .800
Executive function (CANTAB SOC) 1.091 .847 —1.406 .499
Attention (CANTAB RVP A’) 1.088 .000 - 6909.338 .985
Social cognition

Theory of mind (TASIT 1.049 .937-1.175 1402
Emotion recognition accuracy (CANTAB ERT .978 .915-1.044 499
accuracy)

Emotion recognition latency (CANTAB ERT - - -
latency)

Attributional bias (SCSQ) 1.055 .851—1.309 .624
Other

Antipsychotic medication 1.024 .376-2.789 .963
Gender 1.032 429 -2.482 .944
Estimated 1Q 1.034 .994 -1.075 .098
Intervention group 1.200 .504 —2.858 .680

Predictors that are significant at the P< 0.05 level are given in bold.
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Note: CAARMS: Comprehensive Assessment of At-Risk Mental States; SANS: Scale for the Assessment of Negative Symptoms; MADRS: Montgomery-
Asberg Depression Rating Scale; GF:Social: Global Functioning Social scale; GF:Role: Global Functioning Role scale; AQoL-8D: Assessment of Quality
of Life; SRS-A: Social Responsiveness Scale Adult Version; BACS: Brief Assessment of Cognition in Schizophrenia: CANTAB: Cambridge
Neuropsychological Test Automated Battery; PAL: Paired Associate Learning; SWM: Spatial Working Memory,; SOC: Stockings of Cambridge; RVP:
Rapid Visual Memory; TASIT: The Awareness of Social Inference Task; ERT: Emotion Recognition Task: SCSQ: Social Cognition Screening
Questionnaire.
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Conclusion on part 2
This section aimed to investigate specific cognitive and clinical baseline correlates and predictors

of UHR individual’s functional outcome in various domains. Impairments in overall functioning
were related to both longer emotion recognition processing speed and higher levels of
experiential negative symptoms. Impairments in role functioning, self-report social functioning,
and quality of life were related to higher levels of basic symptoms and experiential negative
symptoms. Lastly, better role functioning at baseline predicted symptomatic recovery (i.e.
remission from the UHR state) at short-term follow-up. These findings imply that different areas of
social cognition and clinical symptoms exert a differential influence on outcome. The cross-
sectional study findings of emotion recognition latency and basic symptoms relating to functional
outcome warrants, however, a need for replication in a longitudinal design in order to infer
causality. Additionally, limiting the longitudinal findings is the fact that the studies were secondary
to an RCT which excludes conducting power calculations to evaluate whether the sample had
statistical power to investigate the predictive strength of the relevant variables on functional
outcome and risk remission.

Taken together, the current findings suggest that researchers and clinicians should consider
aspects of patients social cognitive functioning; that is emotion recognition processing speed, and
symptom level in the domains of basic symptoms and negative symptoms along with baseline
functional level at ascertainment. Assessing potential deficits in these domains will provide
indications on the functional prognosis of UHR individuals and can thus form part of the treatment

planning.
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4. Part 3: What is the current state of evidence on the effect of cognitive
remediation to enhance functional, cognitive, and clinical outcome in
the UHR state (paper VII, VIII and IX)?

4.1. Reviewing cognitive remediation trials in the UHR population
Given the lead of research into established psychotic states, evidence on the effectiveness of
cognitive remediation is well established in both first-episode and more chronic states of psychosis
with small to medium effect sizes in both cognitive and functional outcome!®% |nterestingly,
evidence has emerged on the beneficial effect of cognitive remediation in reducing the level of
negative symptoms!® which are known to be detrimental to the functional prognosis of patients
with psychosis spectrum disorders?9, as well as being difficult to alleviate. The UHR state for
psychosis offers a unique window of opportunity for the efficacy of cognitive remediation as the
cognitive deficits may be more amenable to treatment at this early stage of illness with potentially
greater neuroplasticity!®, than at more chronic stages. Additionally, given the fact that symptoms
and deficits have been present for a shorter duration in the UHR state than established psychosis,
the UHR individuals may thus have experienced shorter interruptions in their functional domains,
and developed fewer defeatist beliefs and personal discouragements'®!. Early intervention may
therefore offer an opportunity for more effective interventions aiming at preventing chronic
functional disability and applying cognitive remediation in the UHR state may potentially be the
optimal time to intervene with the aim of improving the level of cognition and the associated
functional outcome. To establish the current state of evidence on the effectiveness of cognitive
remediation in UHR states we conducted a systematic review (paper VII1*°?) using the Cochrane risk
of bias evaluations on RCTs and the Newcastle-Ottawa Scale (recommended for assessing the
quality of non-randomized studies) for treatments on cognitive deficits in UHR states. Only trials in
an isolated UHR sample (compared to samples of mixed UHR and FEP patients) were included. A
total of six studies conducted between 2011 and 2016 were identified of which four were RCTs%3"
196 and two were cohort studies!®”1%8, Overall, the sample sizes were relatively low, ranging
between a total of 10-128 participants. Four studies out of the five that reported a cognitive
outcome found cognitive remediation to improve cognition in the domains of processing speed,
attention, and verbal memory (Cohens d for processing speed= 0.50 — 0.84; Cohens d for attention
=0.69; and Cohens d for verbal memory = 0.61 - 1.23)19>71%_Regarding functional outcome, two

out of the four studies, that reported on functional outcome, found cognitive remediation to
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improve aspects of functioning with treatment related benefits found in the domains of social
functioning and social adjustment (Cohens d=3.09 and 1.04, respectively)'°¢1%, Lastly, none of the
five studies that reported on clinical outcomes found cognitive remediation to affect the level of
clinical symptoms. None of the studies demonstrated a low risk of bias in the total domains
assessed (table 5+6), but noteworthy, the risk of bias was lower in the RCTs than in the cohort
studies; particularly stressing that the sample sizes in the cohort studies were small (n= 10 and 14),
and the studies may therefore have been statistically underpowered to detect any treatment
related benefits. Furthermore, while cohort studies can provide preliminary indications of
potential treatment effects, they cannot be used to establish evidence on the effect of cognitive
remediation in UHR states due to the lack of a control group. The main methodological problems
in the RCTs concerned performance bias and attrition bias, with the latter ranging between 3-48%.
The presence of high attrition rates is well-known in UHR studies??, and point to the importance
for clinical trials to use statistical methods to handle missing data (i.e. multiple imputations) to

lower the risk of bias.

Table 5. Randomized controlled trials on the effect of cognitive remediation in the UHR population. Modlified version adapted from
Glenthgj et al. NPJ Schizophrenia 2017, 3-20.

Study Selection bias | Performance | Detection | Attrition bias | Intention to | Reporting bias
bias bias treat
Bechdolf et al. Low High Unclear Low High High
(2012)
Piskulic et al. Low High Low High Low Low
(2015)
Loewy et al. Low Low Low High Low Low
(2016)
Choi et al. Low Low Low Low Unclear Low
(2016)

Table 6. Cohort studies on the effect of cognitive remediation in the UHR population. A maximum of nine stars for the highest
quality can be given. Modified version adapted from Glenthgj et al. NPJ Schizophrenia 2017, 3-20.

Study Selection | Comparability | Outcome
Rauchensteiner £ *% *
etal. (2011)
Hooker et al. ** ok ok ok
(2014)

In addition to the studies presented in the review (paper VII), an open-label, feasibility, cohort

study with a small sample size (n=17) has subsequently been published?°?. It differs from the
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previous cognitive remediation UHR studies by offering integrative cognitive remediation, which
draws on evidence of the beneficial effect this therapy approach from patients with established
psychosis?%2293, The findings from this integrative cognitive remediation therapy, consisting of
both group- and home-based cognitive training, individual coaching, and family sessions, revealed
trial participants to improve significantly on a social functioning measure at treatment cessation
(Cohens d=1.02, p=.001)%°, Cognitive measures were not affected indicating that the functional
gains were not related to cognitive improvements.

Taken together, the field has produced few studies elucidating on the effect of cognitive
remediation in UHR states, which forms a methodological limitation to the systematic review
(paper VII). The level of evidence on the effect of cognitive remediation on the functional,
cognitive, and clinical outcome of UHR individuals is therefore still low?%*, but the trial findings
propose initial evidence on the beneficial effect of cognitive remediation on aspects of cognition

and functioning in UHR.

4.2. The effectiveness of comprehensive neuro- and social cognitive remediation
in the UHR state: The FOCUS trial
Given the need for additional knowledge on the effect of cognitive remediation in methodological

rigorous, large-scale trials, the FOCUS trial was developed, and is hitherto the largest trial to
investigate the effect of cognitive remediation in the UHR population. Mitigating one of the
shortcomings of previous cognitive remediation trials in UHR states, the FOCUS trial targeted both
neurocognitive and social cognitive deficits. This approach is based on the assumption that
neurocognitive and social cognitive remediation may work synergistically to increase the transfer
of cognitive remediation gains to participants real-world functioning?%29>:206,

The FOCUS trial was a single-site, randomized, assessor-blind, clinical trial investigating the
effectiveness of treatment as usual + comprehensive cognitive remediation versus treatment as
usual in UHR individuals®. Based on previous literature in UHR and psychosis states'88192, we
hypothesized that cognitive remediation would be superior to standard treatment in improving
cognition, psychosocial functioning, and clinical symptoms in UHR individuals.

The intervention in the trial consisted of comprehensive, manualized neurocognitive and social

cognitive remediation along with individual sessions that aimed to maximize bridging between

cognitive training benefits and real-world functioning. The intervention was initially scaled to be in
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the format of 24-group sessions and 12 individual sessions. Based on the feedback from the
participants in the initial experimental intervention group, that found the intervention format too
long, we did, however, reduce the number of group sessions from 24 to 20. This could be done
without compromising the treatment manuals. The 20 group sessions comprised two hours of
training (one hour of neurocognitive training, with subsequent 15 minutes of bridging session, and
one hour of social cognitive training) once a week for a total of 20 weeks. Participants were
instructed to do additional home-based neurocognitive training at least one hour per week, to
achieve the recommended two hours weekly of neurocognitive training?®’. The neurocognitive
remediation was done according to the Neuropsychological Educational Approach to Cognitive
Remediation (NEAR)?%7, and the social cognitive training was done using the Social Cognition and
Interaction Training (SCIT) manual?®®, Both are evidence-based treatments found to be effective in
improving cognition and functioning in patients with psychosis?%9-2%>, See additional information

on the intervention elements in table 7.

Table 7. Elements in the FOCUS intervention.

NEAR SCIT Individuals sessions

Emphasizes learning and motivation = Targets key social cognitive domains | Semi-manualized and embedded in

when doing cognitive remediation. encompassing theory of mind, cognitive behavioral therapy (CBT).
Encompass drill-and practice emotion recognition, attributional Uses key CBT techniques to target
training of cognitive deficits along biases, overconfidence, and cognitive deficits occurring in

with a manualized bridging group in | interaction skills to improve social participants daily lives and

each session. The neurocognition functioning. Social cognitive training | reinforces participants’ motivation
training was done using web-based was done in the group-setting and to do cognitive remediation in the
exercises from additional weekly homework was trial period.
ScientificBrainTrainingpro.com and assigned to be completed with a Format

Brainhg.com. Neurocognitive “practice partner”. The homework Individual, bi-weekly sessions.
training was done in the group- was designed to enhance the effect

setting and at home. of the elements in the group

Format sessions.

Group training: 1 hour/week. Format

Homework: minimum 1 hour/week. | Group training: 1 hour/week.

Homework: weekly.
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A total of 146 UHR individuals were randomly assigned to treatment as usual + cognitive
remediation (TAU + CR) or treatment as usual (TAU). Table 8 display selected participant baseline
characteristics. The participants were re-assessed at treatment cessation (6-months follow-up)
and at 12-months follow-up (see figure 7 for additional information on participant allocation and
follow-up attendance). They were assessed on a multitude of cognitive, functional, and symptom
measures. Detailed information on outcomes in the trial can be found in Glenthgj et al. 2015% and
paper V. The primary outcome was neurocognitive global score at 6-months follow-up measured
with the Brief Assessment of Cognition in Schizophrenia (BACS) battery. Secondary outcomes were
levels of functioning and psychopathology assessed with Personal and social Performance Scale
(PSP), Brief Psychiatric Rating Scale (BPRS), Scale for The Assessment of Negative Symptoms
(SANS), and Montgomery-Asberg Depression Rating Scale (MADRS) assessed at 6-months follow-
up.

The participants in the intervention group showed an average attendance of 10.9, SD=7.6 of group
sessions out of 20 and had an average of 11.9, SD=16.4 hours of neurocognitive training out of the
target number of 40. Twenty-two participants discontinued the experimental intervention
corresponding to a 30% attrition rate. Lastly, the intervention group received significantly less TAU
(average hours=20.2, SD=13.2) within the 6 months intervention period compared to the TAU

group (average hours= 26.2, SD=20.0) p=0.04.
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241 assessed for eligibility

95 excluded:

+ 56 did not meet inclusion criteria
= 36 dropped out prior to completing baseline assessment
« 3 met exclusion criteria

146 randomly assigned

v

73 allocated to cognitive remediation:

* 57 received allocated intervention
« 22 did not receive/discontinued allocated intervention
o 8 Exhibited anxiety/lack of motivation for group therapy
o 3 Moved away
o 7 Work/school attainment hindered therapy
o 3 Severe somatic iliness hindered engaging in therapy

v

73 allocated to treatment as usual:

» 73 received allocated intervention

17 lost to follow-up:

+ 9 not contactable
« 6 refused

= 1 moved away

« 1 developed psychosis

18 lost to follow-up:

+ 8 not contactable
» 8 refused

+ 1 moved away

+ 1 died

B6-months:
56 met primary endpoint

6-months:
55 met primary endpoint

12 lost to follow-up:

« 5not contactable

= 4 refused

= 1 moved away

« 2 developed psychosis

8 lost to follow-up:

= 2 not contactable
» 6 refused

12-months:
44 met primary endpoint

12-months:
47 met primary endpoint

Figure 7. Study flowchart of the FOCUS trial. Based on data from Glenthgj et al. 2020, Schizophrenia Research.
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Table 8. Sociodemographics and baseline levels of primary and secondary outcomes of FOCUS participants (N=146). Modified
version adapted from Glenthgj et al. 2020, Schizophrenia Research, which includes a detailed description of baseline measures in the
trial.

Variable TAU + CR TAU
N=73 N=73
N (%)
Female 38 (52.06) 44 (60.27)
CAARMS status
- APS 50 (68.49) 61 (83.56)
- Trait/state 2(2.74) -
- APS + trait/state 18 (24.66) 12 (16.44)
- APS + BLIPS 3(4.11) -
Ethnicity
- High income countries 70 (95.89) 70 (95.89)
- Low income countries 3(4.11) 3(4.11)
Medication
- Antipsychotics 25 (34.4) 26 (35.6)
- Antidepressant 20 (27.4) 22 (30.1)
- Mood stabilizers 1(1.4) 6(8.2)
- Benzodiazepines 5(6.9) 6(8.2)
Current DSM-IV diagnoses
- Affective disorder 33 (45.2) 48 (65.8)
- Anxiety disorder 38 52.1) 34 (46.6)
- Substance use disorder 13 (17.8) 10 (13.7)
- Somatoform disorder 1(1.4) 3(4.1)
- Eating disorder 4(5.5) 2(2.7)
- Adjustment disorder 2(2.7) 0(0)
- Personality disorder 29 (39.7) 29 (39.7)
- None 9(12.3) 6(8.2)
Mean (SD)
Age 23.93 (4.67) 23.90 (3.79)
Years of education 14.23 (2.70) 14.79 (2.77)
Estimated 1Q (WAIS I11) 102.38 (12.51) 103.92 (12.11)
Primary and secondary outcomes
BACS composite score -1.06 (1.14) -1.26 (0.94)
PSP 56.44 (10.39) 57.15 (9.96)
BPRS 42.70 (7.45) 40.99 (9.95)
SANS 1.58 (0.79) 1.48 (0.81)
MADRS 16.34 (6.86) 14.01 (6.68)

TAU: Treatment as usual; CR: Cognitive Remediation; CAARMS: Comprehensive assessment of at-risk mental states; APS: Attenuated Psychotic
Symptom; BLIPS: Brief Limited Intermittent Psychotic Symptom; BPRS: Brief Psychiatric Rating Scale; SANS: Scale for the Assessment of Negative
Symptoms; MADRS: Montgomery-Asberg Depression Rating Scale

The FOCUS intervention did not result in any significant differences between the intervention
group and the TAU group on neither the primary nor the secondary outcomes (see figure 8).
Exploratory analyses did, however, reveal the intervention group to display significantly reduced
processing speed of facial emotions at 6-months follow-up compared to the TAU group (beta
values displays ms) on total emotion recognition latency (b=-151.98, 95%Cl: -279.73 to -24.24,
p=.02) and on the emotions happiness (b=-214.13, 95%Cl: -344.93 to -83.33, p=.002), sadness (b=-
187.07, 95%Cl: -331.86 to -42.28, p=.01), and fear (b=-226.78, 95%Cl: -403.41 to -50.15, p=.01). At
12-months follow-up, the between-group differences on emotion recognition latency were no
longer significant. The intervention group did, however, display significantly superior performance

on two exploratory outcomes of executive function (b=0.76, 95%Cl: 0.10 to 1.42, p=.03) and visual
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memory (b=-1.98, 95%Cl: -3.67 to -0.28, p=.02). There were no adverse events reported relating to

the intervention (paper VIII).

BACS PSP SANS BPRS MADRS
62 15 39 13
-0,1 618 P=0.96 P=0.60 38,8 P=0.63 128 P=0.35
03 61,6 145 38,6 12,6
05 61,4 14 38,4 12,4
61,2 38,2 12,2
07 61 1,35 38 12
0,9 60,8 37,8 11,8
13
P 60,6 : 37,6 11,6
» 60,4 125 37,4 I 11,4
B p=0.41 60,2 37,2 11,2
Ry % au Yt A S
“CR* TAU on TAU on TAU CR+ TAU “CR* TAU
mBACS | -1,24 -1,26 mPSP | 61,52 61,49 mSANS 1,44 1,32 mEBFRS 37,5 38,04 mMADRS 12,17 12,74

Figure 8. Primary and secondary outcomes of FOCUS participants obtained at treatment cessation (6-months). The figure displays
the mean scores.

TAU: Treatment as Usual; CR: Cognitive Remediation; BACS: Brief assessment of Cognition in Schizophrenia; PSP: Personal and Social
Performance Scale; SANS: Scale for the assessment of Negative Symptoms; MADRS: Montgomery-Asberg Depression Rating Scale.
Based on data from Glenthgj et al. 2020, Schizophrenia Research (accepted for publication).

Given the fact that the UHR population is characterized by substantial heterogeneity, UHR
individuals may also show differences in response to a cognitive remediation intervention. To
evaluate what characterizes the UHR individuals showing a response to the FOCUS intervention on
exploratory outcomes, secondary linear regression analyses were conducted (paper 1X?¢). These
analyses elucidated on baseline cognitive, clinical, and functional predictors of a treatment
response (change scores) on the exploratory outcomes of emotion recognition latency and
executive function and visual memory that improved significantly more in the intervention group
than the TAU group at cessation of treatment and at 12-months follow-up, respectively. A
consistent pattern revealed better baseline social and role functioning leading to improved
emotion recognition latency. Additionally, we found better baseline performance on emotion
recognition latency scores to predict these social cognitive improvements. This finding indicates
that UHR individuals with better functioning at ascertainment may be more able to benefit from a
cognitive remediation intervention, but this effect was not related to their ability to engage in
treatment, as we did not find number sessions attended, nor the number of training hours
predicted the cognitive improvements. The data indicating that better functioning at baseline lead
to cognitive remediation related improvements, suggests that the better functioning UHR
individuals have a greater learning potential which contrasts some studies in patients with

schizophrenia reporting that patients with lower functional levels are more able to benefit from
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cognitive remediation?!’. Contrasting the findings of better baseline emotion recognition
processing speed relating to more improved function on these measures, we found the 12-months
improvements on executive function and visual memory were predicted by worse baseline
performance on these neurocognitive measures. Furthermore, baseline functioning did not predict
the neurocognitive improvements. If these findings are replicated, it indicates that there may be a
need to take baseline patient characteristics into account when implementing cognitive

remediation in the UHR population.

4.3.  Discussion and conclusion on part 3

Acknowledging the paucity of evidence on the effectiveness of cognitive remediation in UHR
states, there is an evident rationale for investigating the efficacy of cognitive remediation in a
methodological large-scale trial such as the FOCUS trial. The lack of effect on the primary and
secondary outcomes are surprising, particularly recognizing that the participants did show
considerable cognitive, functional, and symptom decrements at baseline’*8”14° and additionally,
the experimental treatment elements have proven effective in improving function and cognition in
psychosis - in both separate and combined treatment approaches?%°-21>218 The exploratory 6-
months findings of improved emotion recognition processing speed and the 12-months findings of
improved executive function and visual memory in the intervention group, indicate a hypothesis-
generating effect of the comprehensive remediation on isolated cognitive outcomes, but due to
the integrative intervention design, we cannot conclude on which treatment elements produced
this effect. When evaluating the lack of expected cognitive and functional improvements, the
dosage of cognitive training must be considered; the participants in the intervention group
attended an average of 11 hours of group sessions (out of a total of 20) and had an average of 12
hours of neurocognitive training. Given that the intervention was designed for participants to
receive a target number of 40 neurocognitive training hours, and great effort was put into
addressing training motivation, the low number of training hours indicate that a comprehensive
cognitive remediation format, such as the FOCUS intervention, is not feasible in an UHR
population. The average of 12 hours of training are considerably less than the 20-40 hours of
neurocognitive training in previous cognitive remediation trials in the UHR population®>1% and
the remediation may therefore be underdosed to drive meaningful and robust cognitive and

functional improvements. The issue of low engagement in cognitive remediation interventions in
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UHR populations echoes previous findings'°31%>201 and underscores a key need of the research
field in designing appealing and engaging interventions for UHR individuals, as this is also key to
the feasibility and scalability of cognitive remediation interventions into clinical practice.
Furthermore, cognitive training programs are in competition with the availability of presumably
more engaging, commercial computer games which warrants a focus on advancing the software
and digital technologies used to deliver cognitive remediation. This notion is stressed by the
finding that young people with psychosis appear to prefer digital platforms as the modality of
delivering interventions?!®, and that the use of digital technologies is generally feasible and
acceptable in psychotic disorders??°. To increase treatment engagement and adherence in the
population of young UHR individuals, the potential of using mobile devices to deliver a pro
functional and cognitive intervention embedded in a real-world setting is promising, and has
proven preliminary feasibility in psychotic disorders??!. Additionally, preliminary evidence indicate
effectiveness of a targeted social functioning enhancing online (desktop and mobile devices)
intervention that integrates strengths- and mindfulness-based elements for the UHR
population???, Finally, delivering social cognitive training by use of a virtual reality platform has
proven feasible and acceptable in a proof-of-concept study in early psychosis??3, indicating a
potential of such a therapy approach to improve social functioning.

Another important finding in the FOCUS trial concerns the comprehensive intervention format as
adjunctive to treatment as usual. The majority of participants in the FOCUS trial received standard
treatment in the Danish early intervention facilities (termed OPUS), which offers an intensive two-
years treatment with a minimum of one weekly session??*, The design of the FOCUS intervention
as an augment to standard psychiatric treatment aligns with evidence from patients with
psychosis of increased effect of cognitive remediation when provided in the context of psychiatric
rehabilitation'88, Nonetheless, a shortcoming of the FOCUS trial may be that the significant
scheduling burden of the entire intervention format hindered participants engaging fully in the
experimental intervention resulting in the low number of training hours. Also, it must be noted
that the intervention group received significantly less treatment as usual compared to the TAU
group in the intervention period, and thus the effect of the FOCUS intervention on functional
outcome may potentially be underestimated. Another methodological concern in the FOCUS trial

is that the target number of 126 participants at 6-months follow-up was not reached due to
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practical and financial circumstances. By employing intention to treat analyses we did, however,
account for this by including all 146 participants, and consequently the likelihood of the null
findings being type 2 errors are minimized. The lack of expected treatment related functional gains
in the trial emphasize the main difficulty in improving functional outcome of UHR individuals with
the available interventions (e.g. antipsychotic medication, psychological therapies (mainly CBT),
and Omega-3 fatty acids), which has been established meta-analytically in relation to overall
functioning®???> and specifically regarding social function?2®. Albeit it must be acknowledged that
these interventions were not designed specifically to target psychosocial functional outcome.
Considerably more research has been conducted on pro-functional intervention studies in patients
with a first-episode psychosis than in UHR individuals. Evidence on treatment-related functional
improvements in patients with a FEP psychosis has revealed cognitive remediation??’, and
specialized integrated interventions, commonly consisting of CBT/supportive therapy, family
intervention, and antipsychotics, to improve the patients functional prognosis and quality of life
compared to treatment as usual??#228-230_ The question of what the active treatment elements in
the integrated interventions may be remain, however, elusive. This indicates that functional
enhancing interventions in the UHR population may need to be multifaceted with cognitive
remediation potentially being one of the target areas of deficit. Following the findings from the
studies described in part 2 of this dissertation, negative symptoms and basic symptoms may
constitute important treatment targets in addition to cognitive deficits when aiming at improving
UHR individual’s functional prognosis.

Due to the nature of the FOCUS trial being an RCT, the trial participants were randomly assigned
to TAU or the experimental intervention with no additional selection based on their level of
cognitive or functional difficulties, nor their motivation for cognitive remediation. Selecting trial
participants based on their level of functional deficits has been done in an observational, pilot
trial?®! finding integrative cognitive remediation to result in functional improvements in a UHR
sample, albeit the finding must be seen in the context of the obvious methodological limitations
caused by an uncontrolled study design. While such an approach may inflict the external validity of
the trial findings, it may on the other hand reduce the potential of ceiling effects and may also
increase attendance and engagement in the intervention. Hence, individualizing treatment based

on patients’ level of difficulties may be a viable approach in research and clinical settings targeted
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at improving the functional prognosis of UHR individuals. The utility of a precision medicine
approach is further stressed by the fact that the UHR paradigm captures a heterogenous
population of which two-third or less may never develop a psychotic disorder. Indeed, the UHR
population shows considerable baseline variability; e.g. regarding psychopharmacological
medication, number of comorbid psychiatric disorders, duration of impairments etc., and this
baseline variability may certainly influence treatment response. In this context of individualized
treatment, it has been proposed that different trajectories may require different approaches to
cognitive remediation in order improve the functional prognosis of patients with psychosis
spectrum disorders?3L. This notion implies that cognitive remediation in UHR and FEP psychosis
should not only be within a restorative approach (such as the FOCUS intervention), but also aim to
strengthen and preserve abilities that are not yet impacted by the illness. On the other hand,
early, persistent deficits that are evident at illness onset may require the involvement of more
adaptive and compensatory approaches in order to translate into functional improvements?32233,
At a meta-analytical level, compensatory cognitive interventions have proven beneficial effects on
functioning in psychotic disorders with medium effect sizes at treatment cessation and a small
effect size regarding symptom aspects?3*. An evidence base on the effect of compensatory
cognitive interventions in UHR states therefore needs to be established.

Additional ways to personalize treatments and ensure treatment motivation may be by use of the

235 or Motivational Enhancement?36). These

motivational questionnaires (e.g. the MUSIC inventory
instruments address motivational deficits that can be circumvented by facilitating motivating and
engaging learning environments that thus may increase attendance and treatment outcome.
Likewise, the digital technology allows for the deployment of advanced monitoring of participants
motivation when conducting cognitive remediation, which may prove helpful in adjusting the level
of difficulty and increase engagement*®,

Based on the equivocal FOCUS trial findings and the current state of evidence on cognitive
remediation in UHR states, no strong support for the effect of cognitive remediation in the UHR
population can be provided to patients and clinicians. The studies conducted to date do, however,
indicate select functional and cognitive gains. Additionally, there is the potential of the existence

of UHR subgroups responding to cognitive remediation interventions. That is, our secondary

analyses on what characterizes UHR individuals that are likely to benefit from a cognitive
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remediation intervention revealed that those with better functioning and social cognition at
baseline showed more treatment related improvements on areas of social cognition, while those
with greater domain specific neurocognitive impairments at baseline showed greater treatment
related improvements on aspects of neurocognition. While clinical symptom levels did not
influence outcome in the FOCUS trial, findings from patients with psychosis have revealed those
with less severe negative symptoms at baseline to show enhanced cognitive remediation-specific
cognitive improvements?37:238_ Based on the existing literature, and the FOCUS trial findings, it may
be stated that cognitive remediation might enhance specific cognitive and functional domains in
UHR states, and no evidence indicate it to be a harmful treatment element®®. The evidence base
on the effect of cognitive remediation in UHR states is, however, still scarce and the findings from
the FOCUS trial, which is the hitherto largest trial on subject, only revealed significant effect on
exploratory outcomes. More studies are thus needed to elucidate on the effect of cognitive
remediation in UHR states and on which specific treatment elements that may be effective. Such
future studies also need to investigate the potential of UHR subgroups showing a response to
cognitive remediation interventions. Elucidating on these aspects is crucial in order to determine
whether cognitive remediation should form part of the intervention offered in UHR treatment
facilities.

The cognitive remediation in the FOCUS trial was a broad-based, comprehensive treatment
integrating both neurocognitive and social cognitive remediation. There is, however, the potential
that more targeted cognitive remediation treatments are needed that focus exclusively on isolated
cognitive domains with the potential of generalizability to other cognitive domains and
functioning. Two RCT’s employing such an approach have been found to result in cognitive!%>1%
and functional®® improvements in the UHR population. A more focused cognitive remediation
approach may also have the advantage of being less extensive than a comprehensive, integrative
approach and may thus increase treatment adherence. This notion of a possibly more focused
remediation approach also imply that neurocognitive and social cognitive treatment elements may
need to be applied in a separate rather than integrated format, while acknowledging that this
precludes any possible synergistic benefits. If future studies do, however, employ an integrated

cognitive remediation program, it should be in an engaging and accessible format that can prove
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appealing and feasible for the UHR population that may be in a more dynamic stage of illness than

the probably more stabilized illness stages seen in more established psychotic disorders.

5. General methodological considerations
The findings in the thesis should be interpreted in the light of the following methodological

considerations. Regarding population representativeness, the vast majority of UHR participants in
the FOCUS trial were referred from the Danish early intervention facilities which for decades have
specialized in assessing and treating patients with attenuated psychotic- and established psychotic
disorders. Hence, the study sample is expected to be a representative UHR population mirroring
UHR samples from other early intervention facilities such as the PACE or OASIS clinic?4%241, This
recruitment strategy represents a significantly superior psychosis risk enrichment than recruiting
from non-clinical settings such as self-referrals or outreach campaigns in the general population?®.
The one-year conversion rate in the FOCUS trial was 9.5% (N=14) which presumably can be
regarded as proximal to the 15.2% two-year conversion rate in the comparable OASIS sample; i.e.
expecting that more FOCUS participants will convert to psychosis within a two-year period as this
is the period with highest conversion risk?*2. On the other hand, the FOCUS conversion rate is
somewhat lower than the approximately 15% one-year conversion rate seen in other UHR
studies®178,179,242-244 Hence, the possibility of our sample representing a UHR group that is more
clinically and functionally stabilized due to a large proportion of them being in receipt of a
comprehensive out-patient (i.e. OPUS) treatment cannot be excluded. Due to logistic and practical
circumstances in the delineation between adult psychiatry and child- and adolescent psychiatry in
Denmark, we enrolled an adult UHR sample aged 18-40 years. This is an older age range than most
other UHR studies enrolling participants to as low as 12 years of age?40-24224>-248 'Acknowledging
that the emergence of the initial prodromal psychotic symptomatology often begins in early
adolescence or younger?*>29 our older study sample (mean age 24 years) could potentially have
reached a functional, clinical, and cognitive plateau with the “optimal window of opportunity”
being missed. In addition, it can affect the generalizability of the study findings to other UHR
samples. Furthermore, it leaves open the possibility of our study sample encompassing a subgroup
of individuals displaying a trait phenomenon; i.e. schizotypal personality disorder rather than the
more dynamic UHR state. On the other hand, we have previously reported that individuals initially

diagnosed with a schizotypal disorder show a 32% psychosis conversion rate within a medium
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term follow-up?®?, and thus share several similarities with the prototypical UHR individual.
Furthermore, we cannot exclude that a selection bias may have occurred in our study population
as the study participants were recruited to participate in a comprehensive RCT, which may result
in only the better functioning and motived UHR individuals being able to participate. This
possibility may thus inflict on the external validity of the study findings?>2. Our study follow-up of
12-months may be regarded as a short-term follow-up, and hence, a longer-term follow-up (i.e. 2
24 months) is required to shed light on the long-term functional prognosis of the UHR individuals.
This is also relevant regarding the abovementioned elevated psychosis conversion risk being
within the first two years?42. Lastly, the study had a drop-out rate of 55 participants (38%) from
baseline to 12-months. It may be that those UHR individuals with the highest symptom level and
most adverse outcome were the ones not attending follow-up which may potentially have

influenced the study findings.

6. General conclusion and perspectives
Research in psychotic disorders has witnessed a shift from the predominant focus on treating end-

stage illness to intervening in the putative prodromal, or UHR state of psychosis. Prediction and
prevention of psychosis has traditionally been the overarching focus of research into the UHR
state. The current thesis emphasizes broadening the scope of UHR research to the equally
important unfavourable trajectory of UHR individual’s poor functional outcome. Functioning in
psychosis spectrum disorders is not unidimensional but rather a multifaceted construct that can
be more narrowly defined by delineating it into functional capacity and functional achievements.
The research field has almost exclusively focused on real-world achievements and thus it is a well-
established fact that UHR individuals suffer significant and persistent impairments within this
functional domain. The current dissertation expands this finding by reporting decrements in UHR
individual’s functional capacity required to carry out specific real-world functions, and functional
capacity may therefore constitute a barrier to functional achievements. Acknowledging these
different levels of functional difficulties, assessments encompassing both functional achievement
and functional capacity is warranted in UHR studies to gain a comprehensive understanding of the
individual’s level of deficits. Furthermore, assessing functional capacity may also be relevant with

respect to identifying illness markers, as it has been reported to predict conversion to psychosis.
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Identifying predictors of UHR individual’s functional trajectory is important as it guide treatment
targets. The investigated risk factors in this dissertation advances the understanding of variables
involved in functional disability by highlighting a specific aspect of social cognition; that is emotion
recognition latencies, experiential negative symptoms, basic symptoms, and baseline functioning
to be critical to UHR individual’s functional and clinical outcome. At a clinical level, this may
translate into the development of a standardized assessment battery encompassing cognitive tests
and comprehensive functional and clinical assessment in order to map an individual risk profile
that may give indications on the functional prognosis and inform on individual treatment targets.
Incorporating data from different modalities to increase the predictive strength of a poor
functional outcome corresponds to the use of probabilistic multimodal models in predicting
conversion to psychosis?>3. Likewise, preliminary evidence for the utility of a risk calculator for
poor functional outcome has emerged®*. Hence, the identification of individual risk factors will be
a key factor in future strategies aimed at preventing functional disability in UHR populations.
Improving the functional outcome of UHR individuals constitutes a major challenge and a primary
future research area. The available treatments (e.g. antipsychotic medication, integrated
psychological therapy, cognitive behavioral therapy) have proven very modest efficacy in providing
durable functional improvements in UHR samples. As presented in this dissertation, and in the
existing literature, cognitive deficits interfere with daily functioning, and hence targeting cognitive
impairments in cognitive remediation approaches may be a viable way to alleviate areas of
functional deficits in UHR states. The findings from the FOCUS trial do not support that
comprehensive cognitive remediation affects the functional or clinical outcome of the UHR
population, but an effect on select cognitive gains may be achieved. A possible explanation for the
lack of robust effect on functioning and cognition may be due to low adherence and hence,
delivering pro-functional interventions in UHR populations need to be in a feasible format with
advancing technologies offering encouraging ways to increase therapy adherence and
engagement. Additionally, the need for probably more focused (compared to broad-based)
cognitive remediation interventions seems warranted. Furthermore, UHR studies need to consider
the potential of selecting participants specifically for a specific treatment; that is, UHR samples
could be stratified at baseline based on their level of functioning and motivation and targeted

interventions could be applied accordingly. This notion implies that cognitive remediation may be
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beneficial for a subgroup of UHR individuals; as our preliminary findings indicate, those with worse
neurocognition at baseline may show greater benefit from neurocognitive remediation, and those
with better social cognition and functioning at baseline may show greater response to a social
cognitive remediation intervention. The potential of baseline characteristics predicting a cognitive
remediation response needs further investigation in UHR research. Additionally, the findings
presented in this dissertation of correlations between functioning and emotion recognition latency
deficits, level of experiential negative symptoms, and basic symptoms point to the need for future
pro-functional intervention studies in the UHR population targeting these specific areas of deficit.
This also implies that pro-functional interventions in UHR need to be multifaceted encompassing
different treatment targets. Overall, the findings in this dissertation indicate a potential need to
adopt a precision medicine approach to improve the functional prognosis of the heterogenous

UHR population.

6.1. Future directions
Gaining insight into functional impairments in psychotic disorders is a difficult endeavor. Future

ways to potentially further refine functional assessments is by use of Experience Sampling Method
(ESM) which allows for studying psychosis spectrum disorders in the realm of daily life. ESM is a
structured data collection technique that assess patients functioning at different time-points over
time which allows for capturing detailed fluctuations in functioning that may not be detected by
traditional retrospective paper-based measures?>>. This may potentially provide functional
assessments with better ecological validity compared with interview/observer-based ratings and
patients self-reports?6. Hence, ESM constitutes an interesting alternative to the commonly used
functional assessment techniques by allowing for assessment of discrete and nuanced variations in
functioning along with the impact of contextual variables. While acknowledging that this research
area is in initial stages, the utility of the ESM approach has been found in relation to the areas of
social functioning in UHR and psychotic disorders?*72°8, and quality of life in patients with
psychosis?°®,

Owing to the findings in this dissertation, the question remains of how we can effectively treat
functional impairments in UHR states? Negative symptoms are core features of psychosis
spectrum disorders, and prominence of negative symptoms may impede on the effect of cognitive
remediation and other treatment approaches, if they are not addressed in the treatment

protocols. At current, no robust evidence exist on ways to alleviate negative symptoms in UHR
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states®® nor frank psychotic disorders''® with marketed interventions. While meta-analytical
evidence have indicated a small to moderate beneficial effect of cognitive remediation on negative
symptoms in psychosis'®, the effect of cognitive remediation on negative symptoms needs further
evidence base. In general, future research is warranted into combining treatment approaches to
target negative symptoms more efficiently, or alternatively to elucidate on the effectiveness of
providing an intervention to reduce negative symptoms before patients enter a treatment
program. Furthermore, UHR individuals display dysfunctional coping strategies, self-efficacy, and
external control beliefs?>°-261 and these psychological aspects may therefore be additional
important treatment targets to integrate in pro-functional interventions in order to make UHR
individuals engage in, and benefit from, treatments.

Another point to be considered for future pro-functional trials in the UHR population is to adopt a
staged approach according to the clinical staging models. A staged intervention approach towards
functional deficits would infer that the most benign interventions were applied initially (e.g.
supportive counselling, psychotherapy, cognitive remediation), and for those UHR individuals not
responding to these treatments, more intensive or specific interventions, with possibly more
adverse effects (e.g. pharmacological interventions), could be initiated?®2. Such an approach would
also allow for a gradual enrichment of the UHR sample, such that those individuals not in
remission of functional impairments at initial stages would be enriched for more persistent and
profound functional disability?%3. Based on the findings in this dissertation, future studies should
be established that replicate the findings of the variables of emotion recognition latency deficits,
level of negative symptoms, prominently experiential negative symptoms, and basic symptoms
correlates to adverse functional outcomes. If replicated, this would indicate that these cognitive
and clinical symptoms domains constitute important treatment targets that, in conjunction with
other significant predictors which has not being elucidated on in this dissertation, indicate areas of
deficit that need to be treated in future pro-functional studies. If found effective, such
interventions could form part of a staged treatment approach. Indeed, this would align with the
research interest into a precision medicine approach. Additionally, another important future
research area is the potential of refining the subgrouping of UHR individuals in terms of functional
outcome by combining cognitive, clinical, and biological modalities. The relationship between

aspects of cognition and clinical symptom to functioning have been investigated in the current
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dissertation. Biological data (Magnetic Resonance Imaging (MRI)) is, however, also available from
the FOCUS cohort and constitute an important future research area to explore in predicting UHR
individual’s functional prognosis. This notion of potentially identifying UHR subgroups is reinforced

by research on the utility of establishing subgroups in psychotic disorders?6

and additionally,
implies a need for multi-center studies to achieve adequate sample sizes.

Finally, the virtual reality paradigm, with the usage in psychosis spectrum disorders still being in its
infancy, offers unique opportunities for assessment and treatment of functional deficits. Virtual
reality enables great flexibility in designing scenarios that will elicit psychological responses that
are very similar to those in the real world?6>2%¢, Virtual reality treatments have proven preliminary
effectiveness in improving areas of functioning such as social skills deficits?67:268 and specific job-
interview skills?®® in patients with psychosis, and is generally regarded as a safe and well-tolerated
intervention?’°. Adding virtual reality techniques to the assessment and treatment of functional
deficits in UHR states may thus be a promising research area to explore which allows for a highly
targeted and personalized approach, that also corresponds to the great functional, cognitive, and
symptom heterogeneity characterizing the UHR population. To gain robust functional
improvements, this established heterogeneity also warrants a potential need for future pro-
functional treatment trials into the UHR population to be based on needs-based selection criteria
and consequently tailoring the intervention to the individual’s primary health-related concerns.
Lastly, another point to be considered in future UHR research is to advance and broaden the UHR
paradigm and the intervention strategies?’!. As mentioned, the UHR paradigm captures a complex
patient group with a heterogenous outcome. This heterogeneity is exemplified by UHR individuals
displaying cross-diagnostic trajectories?’?. Hence, as seen in the CHARMS (Clinical High At Risk
Mental State) initiative, the UHR concept could be expanded to encompass a broad definition of a
syndrome that, although the symptoms do not reach the threshold for a psychiatric diagnosis,
causes distress and help-seeking behavior that merit an intervention?’3. Within this extended UHR
paradigm, the outcome would move beyond psychosis development to any defined serious mental
iliness. Such an approach could therefore be considered as a future strategy to explore in high-risk
studies aimed at preventing functional disability of a larger population of young adults at-risk for

any serious mental illness.
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/. Summary
The psychosis Ultra-High Risk (UHR) paradigm is a clinical syndrome associated with profound and

persistent functional impairments. This dissertation argues the case for functional outcome to
constitute an independent and equally important outcome to psychosis development in UHR
studies. Recognizing the paucity of evidence on functional determinants and treatments in UHR
research, the dissertation investigated how the assessment, prediction, and prevention of
functional disability could be optimized in UHR states. At the level of assessment of functional
impairments, the dissertation provided evidence to support the rationale for including multiple
functional measures to capture the complexity and multifaceted nature of functioning in UHR
individuals. In particular, the utility of a functional capacity measure (i.e. the individuals’ capacity
for real-life functioning) was emphasized as a supplement to the commonly used functional
achievements measure (i.e. the individuals’ real-world behavior/achievements) in UHR research.
Regarding the prediction of functional impairments in UHR states, the dissertation found evidence
for specific social cognitive and clinical predictors relating to functional outcome. In cross-sectional
studies, we found emotion recognition processing speed to associate with overall functioning, and
cognitive basic symptoms to associate with role functioning, self-report social functioning, and
quality of life. In longitudinal studies, with a 12-months follow-up, we found experiential negative
symptoms; that is, reduced motivation and experience of pleasure, to predict role functioning,
self-report social functioning, and quality of life. Additionally, we found baseline functioning to
predict symptomatic recovery defined as remission from the UHR state. These findings point
towards the utility of conducting comprehensive baseline cognitive and clinical assessment of UHR
individuals, which can translate into a functional risk profile that can inform researchers and
clinicians of the individual’s risk of a poor functional trajectory. This may aid in adjusting the need
for monitoring and intervention along with the potential of allocating resources to those who are
at greatest risk for a poor functional outcome.

The current available treatments have shown modest efficacy in alleviating functional deficits in
UHR states. By acknowledging that UHR individuals suffer cognitive deficits that can impede
functional improvements, we conducted the hitherto largest randomized clinical trial (FOCUS trial)
in the UHR population to evaluate the effectiveness of intensive cognitive remediation, as an
adjunctive to treatment as usual, on functioning, cognition, and clinical symptoms. We did not find

a comprehensive cognitive remediation approach to result in significant benefits in functioning,
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global cognition, and symptoms. Select gains in emotion recognition processing speed, working
memory, and executive function were found exploratorily which, within a hypothesis-generating
perspective, points to an effect of a brief cognitive remediation approach to result in cognitive
gains. The lack of robust effect of the FOCUS intervention may be attributed to low adherence and
convey important information on the feasibility of a comprehensive cognitive remediation
protocol in the UHR population; that is, a 20-sessions cognitive remediation treatment, as an add
on to treatment as usual, is not feasible. Additionally, it is likely that UHR individuals respond
selectively to a cognitive remediation intervention, and hence it may be that, rather than offering
cognitive remediation to the whole UHR population, it should be offered at a subgroup level.
Selecting such a subgroup could potentially be based on UHR individuals baseline characteristics
indicating cognitive and functional malleability. The expanding digital technologies offer new and
interesting ways to deliver cognitive remediation to an UHR population that need further
exploration in terms of feasibility and functional and cognitive gains. Furthermore, if replicated,
the findings in the dissertation indicate that emotion recognition processing speed, negative
symptoms, especially experiential negative symptoms, and basic symptoms constitute important
treatment targets in future pro-functional intervention studies in the UHR population. Lastly,
when aiming at improving UHR individual’s functional prognosis, the established heterogeneity of
this population needs to be considered which indicates a need for a precision medicine- and
possibly staged intervention approach that allow for adjusting the intervention elements and

duration according to the individual’s response and varying needs.
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8. Danish summary (Dansk resumé)
Psykosens Ultra-Hgj Risiko (UHR) paradigme er et klinisk syndrom, der er forbundet med

betydelige og vedvarende nedsattelser af UHR-personers funktionsniveau. | denne afhandling
argumenteres der for, at det funktionelle outcome udggr et selvstaendigt, og ligesa vigtigt,
outcome som udvikling af psykose i UHR forskningsstudier. Grundet den begreensede evidens, der
eksisterer omkring praediktorer for, og behandling af, funktionsnedsaettelser i UHR-tilstande,
undersggte naervaerende afhandling, hvordan man kan optimere undersggelse, praediktion og
forebyggelse af funktionsnedsaettelse hos UHR-personer. | forhold til undersggelse af
funktionsnedsaettelser fremhaeves det i denne afhandling, at der er rationale for at inkludere
multiple instrumenter til at afdaekke funktionsnedszettelser med det formal at indfange
kompleksiteten af og de mange facetter, der er forbundet med UHR-personers funktionsniveau.
Seerligt blev der lagt veegt pa vigtigheden og brugbarheden af, at man i UHR-forskningen anvender
et mal for funktionel kapacitet (dvs. personens kapacitet til at kunne fungere i hverdagslivet) som
et supplement til funktionelle preestationer (dvs. hvordan man faktisk fungerer i hverdagslivet malt
pa f.eks. job/uddannelse, parforhold, venskabsrelationer mv.).

| forhold til at praediktere funktionsnedsaettelser i UHR-tilstande, blev der fundet evidens for, at
specifikke socialkognitive og kliniske praediktorer er relateret til det funktionelle outcome. |
tveersnitsstudier fandt vi, at emotionsprocesseringshastighed var associeret med et globalt mal for
funktionsniveau, og at kognitive basissymptomer var forbundet med rollefunktion, selv-
rapporteret social funktion og livskvalitet. | longitudinelle studier, der havde en 12-maneders
opfelgning, fandt vi, at “oplevelsesmaessige” negative symptomer (dvs. nedsat motivation og
nedsat oplevelse af glaede og nydelse) praedikterede rollefunktion, selv-rapporteret social funktion
og livskvalitet. Yderligere fandt vi, at funktionsniveauet ved baseline praedikterede UHR-
personernes symptommaessige recovery, hvilket blev defineret som remission fra UHR-tilstanden.
Disse fund peger pa anvendeligheden af at foretage en omfattende kognitiv og klinisk
undersggelse af UHR-personer ved baseline, da en sadan undersggelse kan omszettes til en
individuel risikoprofil for funktionsnedszettelser. En sadan risikoprofil kan give forskere og klinikere
et fingerpeg om, hvad individets risiko er for et darligt funktionelt outcome. Det kan medvirke til
at hjeelpe med at tilpasse behovet for monitorering og intervention i forhold til den enkelte UHR-
person. Samtidig kan det hjzlpe med at fordele de behandlingsmaessige ressourcer til de

personer, som er i stgrst risiko for et darligt funktionelt outcome. De nuvaerende, tilgeengelige,
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behandlinger har haft begraenset effekt i forhold til at bedre UHR-personers funktionsniveau. Da
UHR-personer har kognitive vanskeligheder, der kan vaere en barriere i forhold til at bedre
funktionsniveauet, har vi gennemfgrt det til dato stgrste randomiserede, kliniske forsgg (FOCUS-
projektet) i en gruppe af UHR-personer. | FOCUS-projektet undersggte vi effekten af intensiv
kognitiv remediering (kognitiv traening), som et supplement til standardbehandling. Effekten af
behandlingen blev undersggt i forhold til funktionsniveau, kognitive vanskeligheder og
symptomniveau. Vi fandt ikke, at et omfattende kognitivt remedieringsprogram resulterede i en
signifikant forbedring af UHR-personernes funktionsniveau, deres globale kognitive niveau eller
deres symptomniveau. | eksplorative analyser fandt vi, at den kognitive remediering resulterede i
en forbedring af udvalgte kognitive domaener; emotionsgenkendelsesprocessering,
arbejdshukommelse samt eksekutive funktioner. | et hypotese-generende perspektiv peger det i
retning af, at et korterevarende kognitivt remedieringsprogram kan medfgre en bedring af nogle
kognitive funktioner. Vi kunne dog ikke pavise en solid effekt af FOCUS interventionen, hvilket kan
skyldes, at deltagerne udviste lav behandlingsadharens. Det bidrager med vigtig information
omkring gennemfgrligheden af et omfattende kognitivt remedieringsprogram i en gruppe af UHR-
personer. Naermere bestemt peger det p3, at et 20-sessioners kognitiv remedieringsprogram, som
et supplement til standardbehandlingen, ikke er hensigtsmaessigt at tilbyde UHR-personer.
Yderligere er det muligt, at UHR-personer har forskelligt respons pa kognitive
remedieringsinterventioner, og derfor kan det potentielt veere mere hensigtsmaessigt, at man
tilbyder kognitiv remediering til UHR subgrupper, fremfor at tilboyde det til hele UHR-populationen.
Identifikationen af sdadan en subgruppe kunne basere sig pa UHR-personernes baseline
karakteristika, der kan indikere potentiale for kognitiv og funktionsmaessig aendring.

De hastigt udviklende digitale teknologier indebaerer muligheden for at udvikle nye og
interessante mader at tiloyde kognitiv remediering pa til UHR-personer. Sddanne nye mader bgr
undersgges naeermere i forhold til deres gennemfgrlighed og deres effekt pa UHR-personernes
funktionelle og kognitive udbytte. | denne afhandling fandt vi, at emotionsgenkendelseshastighed,
negative symptomer (saerligt de aspekter, der vedrgrer motivation og nydelse) samt
basissymptomer influerede pa UHR-personernes funktionsnedsaettelser. Hvis disse fund repliceres,
peger det pa, at disse domaener udger vigtige behandlingsomrader i fremtidige

interventionsstudier rettet mod UHR-personer. | forsgget pa at forbedre UHR-personers
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funktionelle prognose, er man ngdt til at forholde sig til den betydelige heterogenitet, der er i
denne patientgruppe. Det indikerer, at der kan vaere et behov for at tilbyde en malrettet og
muligvis stadieinddelt intervention, der giver mulighed for, at man tilpasser elementerne i

interventionen og dens varighed i henhold til det individuelle respons.
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