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Abstract

Obijective: Cognitive remediation approaches for early course schizophrenia are promising
interventions for improving social adjustment. Premorbid sociality is a potentially important
moderator of social adjustment response to cognitive remediation and may serve to personalize
such interventions.

Method: Eighty-eight early course schizophrenia outpatients with premorbid sociality scores
were included in this preliminary investigation. Secondary data came from a recent 18-month
multi-site confirmatory trial of Cognitive Enhancement Therapy (CET) compared to Enriched
Supportive Therapy (EST). Intent-to-treat mixed effects models examined the moderating effect of
premorbid sociality assessed at baseline on differential social adjustment change between CET and
EST assessed at baseline, 9, and 18 months.

Results: Premorbid sociality significantly moderated the differential effect of CET vs. EST

on overall social adjustment change at 18 months, such that CET was particularly effective for
patients with high premorbid sociality and EST for low premorbid sociality. This significant group
x time x premorbid sociality interaction was also observed for 18-month change in interpersonal
anguish, self-care, and sexual relations. Again, CET was largely favorable for higher premorbid
sociality patients and EST for lower premorbid sociality for these sub-scales.

Conclusions: The results provide initial evidence that premorbid sociality moderates differential
social adjustment change during cognitive remediation in early course schizophrenia. In many, but
not all cases, better social functioning prior to the development of schizophrenia was associated
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with a significantly better social adjustment response to CET. Data on social functioning during
childhood and adolescence is possibly useful for personalizing treatment planning in the early
course of schizophrenia.
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early course schizophrenia; premorbid sociality; social adjustment; Cognitive Enhancement
Therapy

Schizophrenia is a complex neurodevelopmental disorder with a typical onset during

late adolescence or early adulthood. Positive, negative, and cognitive symptoms are

often accompanied by difficulties in functional outcomes that can lead to relapses,
hospitalizations, and unsatisfactory quality of life (Eack & Newhill, 2007; Kalin et al.,
2015). Cognitive remediation is one of the most promising interventions for targeting
cognitive and functional recovery in the condition, and has evolved and improved over

the last three decades. These interventions have shown efficacy for improving cognition and
social functioning, and when applied alongside broader psychosocial treatments, the gains
are reliably larger for functional recovery (McGurk et al., 2007; Revell et al., 2015; Vita et
al., 2021; Wykes et al., 2011).

In order to maximize the positive outcomes and personalization of cognitive remediation,
understanding the impact of heterogeneity in schizophrenia on presentation and trajectory
during treatment is important. Identification of moderators in the scope of intervention
research has the potential to reveal how levels of an individual’s baseline characteristics
(e.g., premorbid social functioning) can influence the overall effect that treatment will have
on that individual (Kraemer et al., 2002). Indeed, moderators of cognitive remediation
response in schizophrenia have recently gained attention (Seccomandi et al., 2020, 2021)
and are considered critical to the personalized medicine agenda outlined by the National
Institute of Mental Health (Insel, 2009). In line with the advancement of cognitive
remediation for schizophrenia, this is the first investigation of a potential premorbid
functioning moderator during Cognitive Enhancement Therapy (CET) for early course
schizophrenia. CET is a recovery-phase approach to cognitive remediation, incorporating
strategy coaching and social-cognitive groups with more traditional neurocognitive
computer training (Hogarty & Greenwald, 2006).

The clinical profile of individuals with schizophrenia varies widely and several factors

are associated with course, symptom, and outcome, all of which could impact individual
response to treatment. For example, a strong and established relationship exists in people
with schizophrenia between lower social functioning during childhood and adolescence, as
measured by premorbid sociality, and poorer social adjustment to the condition after onset
(Addington et al., 2003; Addington & Addington, 2005; Bailer et al., 1996; Meng et al.,
2006; Mueser et al., 1990). Further, previous studies have linked poor premorbid sociality
to cognitive impairment, and have found these factors contribute to a lower likelihood of
recovery in individuals with schizophrenia (Treen Calvo et al., 2018). Specifically, poor
premorbid sociality is predictive of impairments in attention (Silverstein et al., 2002),
visual learning (Levitt et al., 1996), working memory, verbal memory (Rund et al., 2004),
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and global neurocognition (Béchard-Evans et al., 2010; Bucci et al., 2018). Premorbid
social functioning in individuals with schizophrenia has even been shown to predict
global cognitive improvement after cognitive remediation (Buonocore et al., 2019). Taken
together, cognitive remediation for schizophrenia seeks to improve social adjustment by
way of cognitive gains, and the evidence above suggests that level of premorbid sociality
may influence the degree of social adjustment response an individual has to cognitive
remediation.

Given that premorbid sociality consistently predicts social adjustment and cognitive
performance after onset, we sought to explore premorbid sociality as a moderator of

social adjustment response to CET in patients in the early course of schizophrenia. The
beneficial effects of CET on social and non-social cognition and social adjustment in the
early course of schizophrenia were established previously (Eack et al., 2009). Further, both
the neuro- and social-cognitive gains made during CET were identified as mechanisms of
social adjustment improvement in the same early course sample (Eack et al., 2011). The
current study follows up on a recently completed randomized controlled trial that sought
to confirm the positive cognitive and social adjustment effects of CET in the early course
of schizophrenia (Woijtalik et al., 2021). The overall effect of CET on cognitive gain was
confirmed in this trial, but not the social adjustment effect, as participants in both CET and
EST demonstrated improvement. Based on the evidence of premorbid sociality’s association
with social adjustment after onset, such factors may explain some of the heterogeneity in
social adjustment outcomes during this trial. Evidence that premorbid sociality moderates
heterogeneous social adjustment response to CET will contribute to the advancement

of cognitive remediation and research in personalized treatments for individuals with
schizophrenia.

This research is a secondary analysis of data from a two-site (Pittsburgh, PA and Boston,
MA\) 18-month confirmatory randomized controlled trial of CET compared to EST for

early course schizophrenia (clinicaltrials.gov identifier: NCT01561859). The parent study
was reviewed and approved annually by both the Beth Israel Deaconess Medical Center

and University of Pittsburgh Institutional Review Boards. Of the 102 outpatients with early
course schizophrenia included in the parent trial, 88 (CET: n=52, EST: n= 36) with
premorbid sociality scores at baseline were included in the current study. Participants were
randomly assigned to CET or EST by an independent database manger using a computer-
generated randomization program. The parent trial allocated a higher randomization ratio

to CET to facilitate the formation of social-cognitive groups, which requires 6 to 8
participations (see the description of CET below). All participants provided written informed
consent prior to participation in the parent study. Eligible participants included those with

a Structured Clinical Interview for the DSM-IV-TR (First et al., 2002) confirmed diagnosis
of schizophrenia, schizoaffective or schizophreniform disorders, age 18-55, 1Q = 80, ability
to read and speak fluent English, < 10-year illness duration, stable positive symptoms,
adherence to antipsychotic medication, and demonstration of significant social and cognitive
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disability. Early course schizophrenia in this study was defined as the onset of first psychotic
symptoms within the past 10 years. The onset of schizophrenia typically occurs in late
adolescences or early adulthood, although females tend to have a later age of onset that
peaks in the early 30’s and again around the age of 45 (Li et al., 2016). There is not yet a
standardized definition of early course schizophrenia, with illness durations ranging from 1
— 10 years in the early course literature (Newton et al., 2018). Woijtalik et al. (2021) provides
further details regarding inclusion and exclusion criteria, study procedures, the CONSORT
enrollment diagram, and the handling and limitations of attrition.

The attrition rate of the parent trial was high at 49%. The attrition rate for the current sample
of 88 participants is 42%, and the rate of within group attrition did not significantly differ (p
= .665) between CET (44%) and EST (39%). There were no significant baseline differences
between the participants that dropped from the study (n7= 37, 42%) and those who did not
(n =151, 58%) on the study measures of interest (described below): Premorbid Adjustment
Scale (PAS; p=.621), Social Adjustment Scale-11 (SAS-I1) total score (p=.287), and the
SAS-II subscales (all p’s >.084).

The baseline demographic characteristics, presented in Table 1, of the 88 participants
included in the current analysis are typical of an early course schizophrenia sample. The
overall sample was young in their mid-twenties, majority male, and ill for less than four
years. The participants were racially diverse, with most individuals that identified as a racial
minority indicating their race as African American. Almost three-quarters of the sample had
some college education, although less than a third were employed at the time of enrollment.
Almost half of the sample had a history of substance misuse. There were no significant
differences at baseline between CET (7= 52) and EST (7= 36) on any demographic,
diagnostic, or antipsychotic medication characteristics (see Table 1).

Moderator Identification.—Moderators are critical to identify in clinical trials because
they provide information about how treatment affects patients differently (Kraemer et al.,
2002). Treatment moderators guide best practices to personalized medicine and are a
National Institute of Mental Health priority (Insel, 2009). In this way, data about functioning
during childhood and adolescence prior to the onset of schizophrenia may be informative
for individualized treatment planning after illness onset. Theoretical evidence that premorbid
sociality is a possible moderator of social adjustment response during cognitive remediation
is supported by the long-standing associations demonstrated between premorbid sociality
and social adjustment and cognitive impairment after illness onset (Addington & Addington,
2005; Bailer et al., 1996; Béchard-Evans et al., 2010; Bucci et al., 2018; Mueser et al.,
1990). As such, the aim of this secondary analysis was to provide initial evidence of
premorbid sociality as a moderator of the relationship between CET, compared to EST, and
social adjustment response in patients with early course schizophrenia.

Premorbid Sociality (moderator).—The Premorbid Adjustment Scale (PAS) is a
commonly used measure in schizophrenia research designed to capture social functioning
development from childhood to adulthood prior to illness onset using a semi-structured
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interview format (Cannon-Spoor et al., 1982). The PAS has sound psychometric properties
for assessing social functioning from childhood to adolescents prior to the onset of the
schizophrenia. The PAS has been validated as a self-report measure in schizophrenia,
demonstrating both predictive and concurrent validity (Brill et al., 2008), and good
reliability (Krauss et al., 1998). For the current analysis, six items from the PAS assessing
withdrawal (isolation), peer relationships, and interest in social activities during childhood
and adolescence were selected due to their relevance to social functioning in schizophrenia
and administered during social and psychiatric history interviews conducted by parent trial
clinicians at baseline. The PAS items were rated on scale from 0O (i.e., “not withdrawn, active
social interaction™) to 6 (i.e., “unrelated, withdrawn and isolated”). For the current analysis,
a premorbid sociality total score was calculated by averaging the PAS items from the social
and psychiatry history interview.

Social Adjustment (outcome).—The Social Adjustment Scale-1l (SAS-1l) isa
structured interview-based instrument that includes 45 items assessing social adjustment

to disability in the previous 2 months in the domains of social and role functioning, as

well as self-care (Schooler et al., 1979). With one exception (rating 0 — 5), items are

rated on a scale from O (i.e., “No impairment ) to 4 (i.e., “Extreme impairment or not
functioning at all”’). The SAS-11 has demonstrated good psychometric properties and is a
field standard measure of social adjustment in schizophrenia research (Bellack et al., 1990;
Glazer et al., 1980; Jaeger et al., 2003; Mueser et al., 2001). The yielded scores from the
SAS-I1 are a mean of items and includes an overall social adjustment total score and seven
subscales scores: interpersonal anguish, sexual relations, household/family relationships,
social functioning, work affect, major role performance, self-care. Trained raters masked to
treatment assignment completed the SAS-11 with participants at baseline, 9- (mid-treatment)
and 18-month (end of treatment) time points.

For the purposes of data analysis and interpretation, scores generated from both measures
were reversed scored so a higher score represented better adjustment and standardized to
z-scores with a mean of 0 (SD = 1). Both the SAS-I1I total score (a = .77) and premorbid
sociality total score (a = .78) demonstrated acceptable reliability and were not correlated at
baseline (r=".10, p=.348).

All participants were on prescribed antipsychotic medication(s) approved for the treatment
of schizophrenia throughout the parent trial. The same therapists provided both CET and
EST to control for any potential therapist effects. See Wojtalik et al. (2021) for more

details on the treatments and related procedures. CET and EST were both delivered for 18-
months, with participants in both groups completing assessments at baseline, mid-treatment
(9 months), and treatment completion (18 months).

Cognitive Enhancement Therapy (CET).—CET is an 18-month recovery-phase
intervention that uses a comprehensive curriculum to remediate illness-related
developmental impairments in social and nonsocial cognition that inhibit functional recovery
(Hogarty & Greenwald, 2006). The cognitive enhancing exercises of CET are designed to
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be performance-based and encourage patients to engage actively in treatment. CET consists
of 60 1-hour weekly neurocognitive computer-training sessions in attention, memory, and
problem-solving (Ben-Yishay et al., 1987; Bracy, 1994) conducted in patient pairs that

are integrated with 45 structured social-cognitive small-group sessions (i.e., 3 to 4 patient
pairs). The social-cognitive groups begin after patients complete approximately 3 months

of neurocognitive training sessions in attention. Subsequently, neurocognitive training and
social-cognitive groups continue concurrently until the completion of treatment. The weekly
social-cognitive groups are 1.5 hours in length and take advantage of experiential learning
opportunities to increase social knowledge and interpersonal success. Social-cognitive group
lectures and exercises (i.e., unrehearsed social exchanges, presenting homework, providing
feedback) include topics such as perspective-taking, gistfulness, non-verbal communication,
emotion management, and foresightfulness. Specific details on the CET protocol can be
found in the manual (Hogarty & Greenwald, 2006).

Enriched Supportive Therapy (EST).—The active comparison intervention in the
parent trial was EST (Wojtalik et al., 2021). EST is an 18-month intervention provided
weekly on an individual basis for one hour and includes two major phases based on the
basic and intermediate stages of Personal Therapy (Hogarty, 2002). The first phase focuses
on psychoeducation, the relationship between stress and schizophrenia, and practices to help
clients reduce or avoid stressful situations. The second phase focuses on helping clients
recognize their own early cues of distress and developing personalized healthy coping
techniques. The two phases are provided for roughly 9 months for a total of 18 months of
treatment. Patients are able to progress through the phases at their own pace.

Data Analysis

The aim of this secondary analysis was to examine if level of premorbid sociality moderated
differential effects of CET, compared to EST, on social adjustment change in the early
course of schizophrenia. Intent-to-treat linear mixed-effects models were used to investigate
any significant group (CET vs. EST) x time (baseline, 9, and 18 months) x baseline
premorbid sociality interactions on social adjustment change. These models were executed
in R using the nlme package (Pinheiro et al., 2021), adjusted for study site, included

random intercept and slope parameters, and were estimated with restricted maximum
likelihood (REML) (Raudenbush & Bryk, 2002). For the intent-to-treat approach, a standard
expectation-maximization approach was used to estimate any missing longitudinal data
(Dempster et al., 1977). After identifying any significant moderating effects of premorbid
sociality on differential social adjustment change between CET and EST, predicted means
within these treatment groups with premorbid sociality scores above and below 1 SD of the
sample mean were created for interpretation of this three-way interaction. Hedges’ formula
(Hedges, 2007) for mixed-effects models was used to calculate Cohen’s d effects sizes

for the CET and EST sub-groups at the highest and lowest levels of premorbid sociality.
Given the theme of this special issue to increase precision of experimental therapeutics

for youth, follow-up analyses were also conducted to examine the potential moderating
effects of other developmental predictors of psychopathology (i.e., IQ and age) on social
adjustment response to CET vs. EST using the same mixed-effects analyses described above.
To investigate the moderating effects of age, the sample was divided into two groups above
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and below the sample mean age of 24.95, effectively creating a group of transitional age
young adults (n#=56) and a group of young-to-middle aged adults (7= 32).

A significant group x time x premorbid sociality interaction was observed on the
longitudinal trajectories of the SAS-11 total score (A9 = 3.30, p=.041). This three-

way interaction was not significant at mid-treatment (9 months), but at the completion

of treatment (18 months) premorbid sociality significantly moderated differential overall
social adjustment change in CET compared to EST (Table 2). Effect sizes of overall social
adjustment change at 18 months among CET and EST sub-groups above and below 1

SD of the mean premorbid sociality score are presented in Figure 1. Participants with the
highest premorbid sociality scores (i.e., 1 SD above the mean) benefited the most from
CET, with a medium-to-large size gain in overall social adjustment at the completion of
treatment (Figure 1). In contrast, EST participants with the highest premorbid sociality
scores demonstrated a small reduction in overall social adjustment. EST appeared to be
beneficial for participants with lower premorbid sociality scores (i.e., 1 SD below the
mean), with these participants demonstrating a medium-sized improvement in overall social
adjustment at 18 months (Figure 1).

With respect to the subscales of the SAS-II, premorbid sociality significantly moderated

the change trajectories of interpersonal anguish in the CET group relative to EST (/99 =
6.58, p=.002). Similar to overall social adjustment, premorbid sociality did not moderate
interpersonal anguish change at 9 months, but did significantly affect change at 18 months
between the treatment groups (Table 2). As seen in Figure 1, CET participants with the
highest premorbid sociality had a small-to-medium sized improvement in interpersonal
aguish. Conversely, the EST group with the highest premorbid sociality had a small-to-
medium decrease. The largest improvement in interpersonal anguish was in the EST
participants with the lowest level of premorbid sociality, with almost 1 standard deviation
improvement. While not statistically significant, premorbid sociality had a moderating effect
close to the conventional threshold of significance for sexual relations (F2°1 = 2.94, p=
.058) and self-care (99 = 2.81, p=.065). At 9 months, the group x time x premorbid
sociality interaction was also trending close to significance for sexual relations and self-care
change (Table 2). At 18 months, premorbid sociality significantly moderated differential
sexual relations and self-care change in the CET and EST groups (Table 2). Across the
premorbid sociality sub-groups presented in Figure 1, self-care change looked similar to
overall social adjustment change, where the highest premorbid sociality CET group had

the largest gains with a medium effect size and the highest premorbid sociality EST

group had a medium decrease. The lowest premorbid sociality EST group had a small-to-
medium improvement in self-care. Regarding sexual relations, participants in both CET

and EST with the highest premorbid sociality had medium-to-large improvements, with
CET having a slightly more favorable effect on sexual relations (Figure 1). EST was not
beneficial for participants with the lowest premorbid sociality, with a large reduction in
sexual relations observed in this group. For household/family relationships, although the
trajectories significantly varied across the premorbid sociality moderator (/62 = 3,55, p=
.035), there were no significant interactions at 9 or 18 months (Table 2). Premorbid sociality
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did not moderate differential treatment trajectories (all ~'s <.88, all p’s > .418) or changes
at 9 and 18 months for the social functioning, work affect, or major role performance
subscales (Table 2).

For the additional follow-up moderator analyses, 1Q was not a significant moderator of
overall social adjustment change in CET compared to EST at neither 9 (p=.970) nor

18 months (p=.771). Non-significant moderator effects of 1Q were also observed for

the SAS-I1 subscales at both time points (all p’s >.303). This group x time x moderator
interaction was also not significant for age at 9 (all p’s > .061) and 18 months (all p’s >
.124), such that transitional age and older young adults did not significantly differ in their
social adjustment responses (i.e., SAS-I1 total and subscale scores) in either the CET or EST
groups.

Discussion

Poor social adjustment to schizophrenia is a common feature of the condition and present

in young individuals in the early phase (Addington et al., 2003; Addington & Addington,
2005; Lenior et al., 2001). Few treatments are available that target social functioning in this
population. Cognitive remediation has an established evidence-base for schizophrenia and is
one of the most promising approaches for facilitating both cognitive and functional recovery
(McGurk et al., 2007; Revell et al., 2015; Vita et al., 2021; Wykes et al., 2011). Premorbid
and post-illness onset social functioning in schizophrenia are highly correlated (Bailer et
al., 1996; Bucci et al., 2018). It is possible that level of premorbid sociality is a moderator
of individual differences in social adjustment change during cognitive remediation. Such
information is critical for knowing how to best adapt and personalize cognitive remediation,
particularly CET, for individuals with early course schizophrenia.

The current secondary analysis examined the impact of premorbid sociality on longitudinal
social adjustment change during two psychosocial interventions, CET compared to EST,

in the early course of schizophrenia. The results provide initial evidence that premorbid
sociality moderates differential effects of CET and EST on overall social adjustment.

While not all the sub-scales of social adjustment were moderated by premorbid sociality,
differential change in interpersonal anguish, self-care, and sexual relations were. The within
CET and EST sub-group social adjustment effect sizes at the completion of treatment largely
indicated that CET may be more beneficial for patients with higher premorbid sociality. In
contrast, EST had favorable effects on social adjustment for patients with poorer premorbid
sociality. This is the first premorbid moderator study of differential CET and EST effects,
and to our knowledge, the first to consider premorbid sociality as a moderator of cognitive
remediation outcome in schizophrenia.

The observed moderating effect of premorbid sociality on differential social adjustment
outcome aligns with the neurodevelopmental theory of social-cognitive development

in schizophrenia driving CET (Hogarty & Flesher, 1999a). According to this theory,
neurocognitive impairments and social isolation associated with the condition significantly
limit opportunities for the development of adult social-cognitive abilities, such as
perspective taking, social context appraisal, foresight, cognitive flexibility, and gist
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abstraction (Hogarty & Flesher, 1999a). The social-cognitive abilities of adults with
schizophrenia are characterized as developmentally adolescent, concrete and effortful,
causing patients to miss the larger social meaning (or the gist) of social interactions. The
social-cognitive group exercises of CET are designed to be active and application-based,
such as in engaging in unrehearsed social exchanges, to facilitate the development of adult
social-cognitive milestones (Hogarty & Flesher, 1999b). It may be that patients with higher
premorbid sociality have some adult social-cognitive prerequisites that are capitalized on
during the CET social cognitive group exercises. Further, in the theoretical context of CET,
the interpersonal anguish, sexual relations, and self-care subscales of the SAS-11 include
many items that may reflect the development of such adult social-cognitive abilities listed
above. Items on these subscales assess interest, distress, sensitivity, guilt, and self-appraisal
in interpersonal relationships, as well as personal appearance. The remaining subscales that
were not moderated by premorbid sociality included many items that may not require the use
of effective adult social cognition, such as items assessing economic adequacy (i.e., major
role performance subscale).

The observation that CET, in general, was more favorable for social adjustment
improvement among patients with the highest premorbid sociality may also be explained

by a greater cognitive reserve. A few recent studies have suggested that level of premorbid
sociality is an indicator of cognitive reserve in schizophrenia (Amoretti et al., 2016;
Buonocore et al., 2018; Cuesta et al., 2015; Eack et al., 2009; Herrero et al., 2020), such that
people with greater cognitive reserve functioned better in their social environments prior to
the onset of schizophrenia. Indeed, cortical and cognitive reserve are correlated (Pettigrew
etal., 2017; Sumowski et al., 2013) and previous research has demonstrated that individuals
with early course schizophrenia with greater cortical reserve have an accelerated response to
CET (Keshavan et al., 2011).

Cognitive reserve may also explain the largely positive effect of EST on social adjustment
among the participants with the lowest levels of premorbid sociality. Previous trials of CET
compared to EST for schizophrenia (Eack et al., 2009; Hogarty et al., 2004), including the
confirmatory parent trial (Wojtalik et al., 2021), demonstrate that EST participants have
meaningful gains in social adjustment. EST focuses on the development of basic coping

and interpersonal abilities to help patients recognize cues of distress in social contexts. As
described above, CET emphases the development of more advanced, adult interpersonal
effectiveness through exercises that encourage patients to apply adult-aged social-cognitive
skills (i.e., perspective-taking, understanding gists) to complex social situations. Participants
with low premorbid functioning, and possibly a low cognitive reserve, may find such CET
exercises complex. The foundational exercises of EST are possibly a better starting point
for patients that have lower premorbid social functioning. Overall, these results suggest that
data on social functioning during childhood and adolescence may be useful for personalizing
psychosocial treatment decisions with patients in the early course of schizophrenia with
social functioning goals.

Aligned with the experimental therapeutics theme of this special issue, premorbid sociality
is identified as a potential moderator of diverse trajectories of social adjustment change
during cognitive remediation or supportive therapy in early course schizophrenia. Although
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these findings are preliminary, this research guides future investigations that have the
primary aim of validating the moderating effect of premorbid sociality on social adjustment
response to cognitive remediation in the early course of the condition. Future research is
also needed to understand the impact of the relationship between cognitive reserve and
premorbid sociality on social adjustment outcome in clinical trials of cognitive remediation
for schizophrenia. Further, these findings precipitate continued moderation research of
premorbid sociality on other outcomes during cognitive remediation for schizophrenia, such
as social and nonsocial cognition and symptoms.

Lastly, the results of this study have implications for the use of cognitive remediation

for youth at clinically high risk for developing psychosis. The provision of cognitive
remediation in this population aims to either prevent transition to psychosis or reduce
degree of disability after onset (Glenthgj et al., 2017). The Cognition for Learning and for
Understanding Everyday Social Situations (CLUES) intervention is the modified 6-month
version of CET for youth at risk of developing schizophrenia (Friedman-Yakoobian et al.,
2019). A promising social functioning effect (d=.72), with continued improvement at
3-month follow-up (&= 1.04), was recently observed in a randomized feasibility trial of
CLUES relative to an enriched version of Acceptance and Commitment Therapy (Friedman-
Yakoobian et al., 2020). Such a finding, in combination with the observed moderating
effect of premorbid sociality on social adjustment improvement during CET, informs
future investigations of potential moderators of response to CLUES. Assessment of social
functioning at baseline in youth at high-risk for psychosis may inform the optimization and
personalization of CLUES and is an important future research direction.

Several limitations of this research require consideration. First, by nature of this analysis
using secondary data and a modified version of the PAS, the analyses were exploratory
and the findings preliminary. The PAS is also a self-report measure that was completed
with a trained clinician at intake. This self-report nature may have introduced recall bias.
Although participants needed to be clinically stable for study inclusion, condition-related
impairments in memory may have inhibited their ability to accurately recall their level

of social functioning during childhood and adolescence. Continued investigation with
more objective, validated premorbid social functioning measures is needed to confirm

the moderator effect of premorbid sociality on social adjustment change during cognitive
remediation. Because this study was a secondary analysis and limited to available data

in the parent trial, our analyses were only able to focus on one premorbid moderator.
Other premorbid variables (Carter et al., 2002), such as genetic risk, school performance,
personality, and rearing environment, are also important to consider for future research.
Next, attrition was high and increased estimation of missing longitudinal data in the intent-
to-treat analyses. Despite that intent-to-treat mixed effects analyses are powerful statistical
models, increased estimation has the potential to elevate bias. For example, in the current
subsample of 88, participants retained in the trial were significantly older (o =.004), had
a higher 1Q (p=.018), and were ill for a longer duration (p=.014), as well as on a

higher dose of antipsychotic medication (p = .059), compared to those who were lost to
attrition. These findings were similarly observed and discussed in more detail in the parent
study (Woijtalik et al., 2021). While these demographic differences in study completers
and non-completers indicate an important future research direction to further examine

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2023 May 01.
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predictors of attrition in early course schizophrenia, they may also explain improvements

in social functioning over the course of the trial. As such, correlations between age, 1Q,
illness length, antipsychotic dose, and social adjustment change scores were examined,
with no significant relationships observed (all p’s >.109). Finally, considering the
neurodevelopment trajectory of schizophrenia, the total score derived from the modified
version of the PAS averaged premorbid sociality from childhood and adolescence. It may
be the case that social functioning at distinct developmental stages has different moderating
effects on outcome during cognitive remediation for early course schizophrenia. It will

be important to understand how social functioning during childhood and adolescence may
moderate response to cognitive remediation differently among individuals with early course
schizophrenia.

In conclusion, the findings provide initial evidence that premorbid sociality may be a
clinically relevant moderator of social adjustment change during cognitive remediation in
early course schizophrenia. In general, meaningful social adjustment improvement was
observed among participants with high premorbid sociality in CET and low premorbid
sociality in EST. These findings guide future research directions to confirm premorbid
sociality as a moderator of differential social adjustment outcome during cognitive
remediation. Further, additional research is needed to determine the clinical utility of
utilizing premorbid sociality data to inform personalized treatment for early course
schizophrenia, as well as youth at clinically high-risk for psychosis.
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Table 2.

Moderating Effects of Premorbid Sociality on Social Adjustment Change during CET vs. EST in Early Course
Schizophrenia

Moderator Effect: Group x Time x B SE df t p
Premorbid Sociality score?

SAS-II total score
Month 9 .07 20 99 .36 722
Month 18 .55 23 99 239 .019

Interpersonal Anguish subscale
Month 9 13 23 99 57 570
Month 18 92 .27 99 342 001

Sexual Relations subscaleb
Month 9 -56 29 91 -192 .058
Month 18 -76 35 91 -218 .032

Household/Family Relationships subscale®
Month 9 -27 23 62 -117 .248
Month 18 40 26 62 151 137

Social Functioning subscale

Month 9 -11 24 99 -.46 .648

Month 18 -01 26 99 -.04 .969
Work Affect subscaled

Month 9 -35 43 34 -81 421

Month 18 .28 55 34 52 .608

Major Role Performance subscale
Month 9 33 25 99 133 188
Month 18 16 .27 99 .58 562

Self-Care subscale
Month 9 .57 29 99 193 .056
Month 18 .64 31 99 206 .043

Note. SAS-11 = Social Adjustment Scale, version 2 (Schooler et al., 1979), SE = standard error

aGroup = CET vs. EST, Time = Baseline, 9 month, and 18 month time points, Premorbid Sociality = baseline total score from the adapted
Premorbid Adjustment Scale (Cannon-Spoor et al., 1982)

bNot ratable for individuals living with an intimate partner
c A -
Not ratable for individuals who live independently

dNot ratable for individuals who are unemployed
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