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Abstract

Deficits in social functioning are potential risk factors for schizophrenia. Social functioning was
assessed in 55 individuals “at risk” for schizophrenia, 16 first episode patients with schizophrenia
and 45 normal comparison subjects. The Social Adjustment Inventory for Children and
Adolescents (SAICA) was administered to adolescents <18 and the Social Adjustment Scale
(SAS-SR) to young adults >17. The at risk and first episode groups significantly differed from the
normal subjects on measures of social functioning in the domains of peer, family, work and school
relationships. Individuals at risk for schizophrenia have significant functional deficits which may
be potential indicators of increased vulnerability for psychosis.
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1. Introduction

To better define the prodrome of schizophrenia, it is necessary to identify illness-specific
subsyndromal markers which help to accurately differentiate those individuals who will
develop schizophrenia from others who present with similar warning signs but do not
develop the illness. As current “at risk” criteria can only predict development of a psychotic
illness with a sensitivity of up to 40% ('Yung et al., 2004), we continue to struggle with the
fact that many individuals who meet the operationally defined criteria for an “at risk” state
(Miller et al., 2003) will ultimately either fail to convert to an Axis | disorder, or will be
diagnosed with an Axis | disorder other than schizophrenia (Haroun et al., 2006).
Combining illness-specific risk markers with current clinical “at risk criteria” is of critical
importance in not only increasing the sensitivity of current criteria (Mason et al., 2004;
Simon et al., 2006), but in identifying those individuals most at risk for schizophrenia
(Seeber and Cadenhead, 2005).

Schizophrenia is an illness that presents itself in late adolescence or early adulthood and is
often characterized by both a premorbid and a prodromal phase. The premorbid phase is
characterized by a period of stable social and cognitive deficits which long precede the first
episode of psychosis (Davidson et al., 1999). In contrast, the “prodromal” period is defined
by its lack of stability, and a worsening course of psychosocial impairment culminating in
the onset of frank psychosis (Keith and Matthews, 1991; Yung et al., 1996). A decline in
quality of life and social functioning often precedes psychosis (Melle et al., 2005) and the
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duration of untreated psychosis corresponds to further decline in terms of total symptoms,
depression/anxiety, negative symptoms, overall functioning, positive symptoms, and social
functioning (Marshall et al., 2005). As attempts to define a predictive profile for
schizophrenia develop, it is becoming clear that early identification of at risk individuals and
early intervention prior to onset of psychosis can potentially diminish the toxic effects of
untreated psychosis (Marshall et al., 2005).

Many prospective, premorbid high-risk studies have been conducted with children whose
parents have schizophrenia or another mental disorder. These studies generally show a
pattern of social dysfunction with general social withdrawal, hostility and aggression
common in many children with a psychotic parent (Hans et al., 1992). Hans et al. (2000)
also found that high-risk adolescents showed poor engagement with peers, immaturity, and
social adjustment deficits on the Social Adjustment Inventory for Children and Adolescents
(SAICA) and the Youth Self Report (YSR). These high-risk studies propose that adolescents
genetically at risk for schizophrenia have social deficits that may predict vulnerability to the
disease. Davidson et al.'s (1999) prospective study of Israeli draftees who later developed
psychosis found that measures of intellectual ability, organization and social functioning
assessed premorbidly were most predictive of future illness.

Recent studies further corroborate the role of social dysfunction as a predictive marker of
future psychosis. Lencz et al.'s (2004) prospective study of 82 patients at high-risk for
schizophrenia reported that social isolation and/or withdrawal were the most common
presenting symptoms at initial evaluation. Yung et al. (2004) also showed that poor
functioning, long duration of symptoms, high levels of depression and reduced attention
were all predictive of psychosis within a group of 104 “ultra high-risk” subjects, and that
combining these highly predictive variables could further increase the positive predictive
value of identifying those individuals who will convert to psychosis. Other studies have
suggested that the presence of academic decline with comorbid social deficits may further
serve as a unique prodromal marker that may differentiate predictive risk for schizophrenia
from other affective psychoses (Cannon et al., 1997; Reichenberg et al., 2002; Allen et al.,
2005).

Most high-risk studies have examined social premorbid functioning either retrospectively or
historically prospectively. Our study prospectively examines social functioning in a group of
adolescents putatively prodromal for schizophrenia. Although we now present baseline
cross-sectional data, future studies will expand on these findings to include prospective
longitudinal data.

We hypothesized that individuals identified as at risk for the development of schizophrenia,
or in their first episode of the illness, would exhibit deficits in social functioning compared
to age-matched normal subjects at entry into the study. Additionally, we wanted to
determine which specific domains of functioning are impaired.

2. Methods

A full description of the CARE program is detailed in a recent review (Seeber and
Cadenhead, 2005). The Cognitive Assessment and Risk Evaluation (CARE) Program at the
University of California, San Diego, is a clinic that provides longitudinal assessment of
individuals ages 12 to 30 years who are considered to be at risk for developing
schizophrenia, or have experienced their first episode of schizophrenia within the last year.
At risk subjects are not told that they are specifically at risk for schizophrenia, but are
presented with a broad differential which focuses on presenting symptoms. They are told
that they have been selected to participate in the study because of changes in their thoughts,
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behavior, or emotions, and that the study is designed to assess these changes while providing
education and support for them and their families. Study participants also include normal
comparison subjects from the community.

All participants received a comprehensive clinical, neurocognitive and psychophysiologic
battery (Seeber and Cadenhead, 2005). The clinical assessment included the Structured
Clinical Interview for DSM-IV Axis | Disorders (SCID-1) (First et al., 1995) in young adults
(>17 years) or the Schedule for Affective Disorders and Schizophrenia for School-Aged
Children: Present and Lifetime Version (K-SADS-PL) (Kaufman et al., 1996) in adolescents
(<18 years). In order to identify at risk individuals who met criteria for a “prodromal” state
(as we can only truly diagnose the prodrome retrospectively), participants were assessed
using the Structured Interview for Prodromal Syndromes (SIPS) (Miller et al., 2002). The at
risk subjects are identified according to established CARE prodromal criteria (Table 1) that
assess subsyndromal psychotic symptoms, family history of psychosis and global
functioning (Seeber and Cadenhead, 2005). The CARE prodromal criteria follow the
categories and symptom severity of the Criteria of Prodromal Syndromes (COPS) from the
SIPS but differ slightly in the required frequency and duration of symptoms, and, for the
Genetic Risk and Deterioration Syndrome, require any decline in functioning (and/or new
onset of mood, anxiety or deficit symptoms) in the last twelve months in contrast to the 30%
decline in GAF required by the COPS. Additionally, the Brief Intermittent Psychosis and
Subsyndromal groups differ from the COPS criteria in that they also include a threshold for
disorganized symptoms (behavior, thought, attention, personal hygiene and social
attentiveness).

The Social Adjustment Inventory for Children and Adolescents (SAICA) (John et al., 1987)
and the Social Adjustment Scale-Self Rated (SAS-SR) (Weissman and Bothwell, 1976)
were used to evaluate social functioning in adolescents and young adults respectively in all
at risk (AR), first episode (FE), and normal comparison (NC) subjects at baseline
assessment. The SAICA is an interviewer-rated assessment for adolescents <18 years of age
and evaluates functioning in school (subjective assessment of academic functioning; attitude
toward and relationships within school environment; and behavior problems in school which
include subjective attention deficits, fights, destruction of property, disruptive behavior,
social isolation, and emotional conflicts with peer groups), spare-time activities (extent of
involvement in common hobby; time spent watching TV; time spent with peers; and spare
time problems such as lack of interest, excessive daydreaming, and getting into mischief/
destroying property), interactions with peers (interest in forming age-appropriate
relationships; problems with being bullied or bullying others; age-appropriate interaction
with opposite sex/forging romantic relationships) and family (ability to interact
affectionately with parents and siblings; and ability to follow rules/chores at home). The
SAICA has been previously used to assess patients with a variety of psychiatric disorders
(Biederman et al., 1993; Hans et al., 2000).

The SAS-SR, which is self-rated, was used for young adults >17 years of age and assesses
performance in six major areas of functioning including work/school role, social/leisure
time, family outside of the home, primary relationship, parental role and family unit. This
self-rated instrument has been used internationally (Achard et al., 1995; Gorenstein et al.,
2002; Suzuki et al., 2003) in patients with a variety of psychiatric disorders (Fallon et al.,
1991; Furukawa et al., 2001; Calabrese et al., 2004) and has shown to significantly correlate
and be comparable to interviewer-rated assessments (Weissman and Bothwell, 1976). The
areas assessed in the SAS-SR include work/school role (days missed; subjective description
of quality of work; feelings of shame; arguments with others; emotional upset; and level of
interest), social/leisure (number of social contacts; ability to discuss emotions with friends;
number of recreational activities; emotional upset with friends; frequency of loneliness; and
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frequency of romantic interactions), family outside of the home (level of contact;
dependence on relatives for emotional or financial needs; emotional conflict; and frequency
of unrequited expectations), and family unit (addressed relationship with intimate partner or
children in areas of anxiety regarding welfare of partner/children, frequency of unrequited
expectations, and ability to fulfill financial needs). We have excluded two categories
(primary relationship and parental role) from our analyses, which could not be assessed
individually because these roles did not apply to the majority of our sample.

We chose to use the SAICA and the SAS-SR because our study, being prospective,
examines social functioning in at risk and first episode populations in a long-itudinal design.
Both the SAICA and the SAS-SR scales provide a detailed assessment of an individual's
specific deficits in the domains of work/academic and social functioning which may serve as
a guide for targeting treatment options for these populations. Questions on each area of the
SAICA score between 1 and 4, while SAS-SR areas are scored between 1 and 5. On both the
SAICA and the SAS-SR, a higher score represents greater impairment in functioning.

In the adolescent group (age <18), 22 AR and 11 NC subjects completed the SAICA at
intake into the study. First episode patients (N = 5) were not included in the younger
adolescent group because of the small size of the sample. In the young adult group (age
>17), 33 AR, 16 FE and 34 NC subjects completed the SAS-SR at intake (one AR subject
was 17 at the time he received the SAS-SR). There were no statistical differences between
the respective AR, FE, and NC groups on the basis of age, sex, and parental education in
both adolescent and young adult groups. Among young adults, the NC group displayed
significantly higher personal educational attainment (F[2,82] = 9.82, P < 0.001) than the AR
and FE groups (see Table 2).

Statistics were computed using the SPSS 10.0 statistical software. The 15 items from the
SAICA were collapsed into four primary domains: school functioning, spare time activities,
peer relationships, and family relationships by averaging all items in each domain. An
overall SAICA score was then derived by averaging all domains. The SAS-SR also included
4 domains as well as an overall composite score. To correct for multiple comparisons, the
univariate tests were considered statistically significant when the corresponding P-value was
0.01 or less by two-tailed analysis. Significant results were followed up with analyses of
individual items comprising the domain. Post-hoc Bonferroni comparisons were performed
to determine whether the AR group differed from the FE or NC group in the SAS analysis.

This article reports the results of a sample of 33 adolescents (AR=22, NC=11) assessed on
the SAICA and a sample of 83 young adults (AR=33, FE=16, NC=34) assessed on the SAS-
SR. As a group, adolescent AR individuals demonstrated significant social deficits as
assessed by the overall SAICA score when compared to NC subjects (see Table 3). Deficits
in the domain of school functioning accounted for this difference between groups. Analysis
of individual items in the school functioning domain demonstrated that the student's
subjective assessment of academic performance (t[31] = 2.23, P < 0.05), teachers’ attitude
towards the child (t[31]=2.9, P < 0.01) and behavior problems at school ({[31]=3.3, P <
0.002) all contributed to this finding.

Significant differences between the patient groups and the NC subjects were also present in
the young adult group on the overall SAS-SR (see Table 4). Post-hoc analyses showed that
AR subjects significantly differed from NC subjects but did not differ from the FE sample.
Deficits in the AR and FE young adults were present in all domains (work/school, social/
leisure time, family outside of home and family unit).
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4. Discussion

Individuals presumed to be at risk for schizophrenia and patients in their first episode of the
illness demonstrated significant impairments in social functioning across multiple domains.
Beyond global deficits in social functioning, the adolescent sample primarily had difficulties
in the school setting while the young adults also reported difficulties in multiple aspects of
their life.

Although the social functioning scales do not objectively assess occupational or academic
performance, they do assess subjective experience of functioning in these settings, including
feelings of shame, personal evaluation of performance and relationship with others within a
work/school environment. The adolescent group reported problems in their attitude towards
school work, their teachers’ attitude towards them, and more difficulty at school in general.
The young adult group endorsed problems in work/school success such as poor performance
evaluations or grades, missing days at work/school, being fired or failing classes. Although
these elements of academic dysfunction may be attributable to difficulty in social
interaction, these responses could also be indicative of an occupational or cognitive deficit.
Future studies utilizing objective assessment of both social and non-social cognitive
functioning are required in order to ascertain which domain is an earlier and more sensitive
indicator of a prodromal state (Addington et al., 2006).

Since up to 40% of identified at risk subjects go on to develop a psychotic illness (Yung et
al., 2004) and many of those continue to have negative symptoms (i.e. decline in social
functioning) even after successful treatment of positive symptoms (Cornblatt et al., 2003;
Lencz et al., 2004; Haroun et al., 2006), it is imperative to provide therapeutic intervention
that addresses social functioning in this vulnerable group. Social skills training,
individualized educational programs, family psychoeducation and/or psychotherapy could
all help to reduce stress and improve functional outcome (Addington et al., 2005, 2006;
Haroun et al., 2006).

We have recently reported (Seeber and Cadenhead, 2005; Haroun et al., 2006) that the at
risk sample in the CARE Program is heterogeneous with a high incidence of mood and
anxiety disorders. Recent studies (Cannon et al., 1997; Allen et al., 2005) have shown
premorbid social deficits in individuals who convert to both affective and non-affective
psychosis, so it is likely that social deficits alone will not differentiate between Axis |
disorders. As the current report is from baseline cross-sectional data, it is not possible to
identify prodromal individuals who will go on to develop psychosis without longitudinal
assessment. Although we currently apply CARE prodromal criteria in order to select for
patients that are most at risk for developing schizophrenia, current demographic and clinical
criteria lack sensitivity to accurately predict future development of schizophrenia versus
other Axis | disorders (Haroun et al., 2006). Longitudinal data collected in future studies
will address whether subsyndromal markers, including social, cognitive and academic
deficits, will serve in increasing the sensitivity and specificity of current at risk criteria and
ultimately help predict likelihood of conversion to schizophrenia or to another Axis |
disorder. Additionally, longitudinal research will reveal whether specific areas of social
deficits such as social cognition will aid in contributing to the specificity of these markers
with respect to predicting psychotic diagnoses.

Since our intake criteria include a category for “genetic risk and deterioration” (see Table 1),
our study is somewhat limited by the possibility of preselecting for individuals with social
dysfunction. However, of the 16 subjects who qualified under this category, 14 subjects
simultaneously qualified for other at risk criteria and would have been selected into our
study regardless of genetic risk and deterioration criteria. Furthermore, we have defined
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“deterioration” as any form of functional decline, which may or may not include social
dysfunction. Unlike COPS at risk criteria, we accept any decline in functioning and
therefore, this study has, to the best of our abilities, attempted to avoid preselecting for
social dysfunction.

Another study limitation is the relatively small sample size of the adolescent group in
comparison to the young adult group. Even with a small sample size (AR =22, NC = 11),
we still found significant deficits in social functioning. As the adolescent and young adult
samples were assessed on different measures of social functioning, it is impossible to
directly compare data. Regardless, we are observing relatively large group differences in
social functioning using either a self report (SAS-SR) or interviewer-rated instrument
(SAICA) that was based on subjective responses to questions. One of the challenges of
working with the age range at highest risk for the onset of psychosis is that many of the
assessment tools are designed for adults or children and not for the full age range. Future
studies with larger sample sizes are necessary to more rigorously demonstrate these
differences. It is also essential to validate an existing instrument such as the PAS or SAS-SR
for the full age range included in many prodromal research clinics.

Given the potential benefit of early aggressive treatment of schizophrenia, as well as the
risks associated with antipsychotic treatment, it is critical that we improve our ability to
identify individuals early in the prodromal phase of schizophrenia (Melle et al., 2005). Since
it has been shown that early detection prevents some of the most severe and devastating
symptoms of untreated psychosis (Melle et al., 2005), strengthening current prodromal
criteria will likely play a pivotal role in preserving quality of life.
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Table 1
CARE criteria for at risk groups

Brief intermittent psychosis group

Severity scale score of 6 on at least one item from P1 through P5 or D1 through D4 from SIPS;
Frequency of <3 to 6 times per week and <1 h or <2 times per week and >1 h;

Each episode of symptoms is present for <1 week and symptoms spontaneously remit on every occasion;
Symptoms began or worsened in the past year.

Subsyndromal group

Severity scale score of 3 to 5 on at least one item from P1 through P5 or from D1 through D4 from SIPS;
Frequency of at least one time in past month;

Symptoms began or worsened in the past year.

Genetic risk and deterioration group

Family history of psychosis in first degree relative or schizotypal personality disorder in identified patient;
Deterioration in functioning and/or mood, anxiety, or deficit symptoms;

Symptoms began or worsened in the past year.

Psychotic syndromef/first episode group

Severity scale score of 6 on at least one item from P1 through P5 or D1 through D4 from SIPS;
Frequency is daily or >1 h 3 to 6 times per week;

Symptoms present for >1 week;

Severity and frequency met within the past 12 months

Page 9

(Adapted from Structured Interview for Prodromal Syndromes (SIPS) and the Comprehensive Assessment of At-Risk Mental States (CAARMS)).
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Table 2
Demographics

SAICA At risk First episode  Normal

N=22 N=11
M:F 11:11 74
Age (range) 14.6 (12-18) 13.7 (12-16)
Education (range) 8.4 (6-11) 7.6 (5-10)
Parental education (range)  14.8 (12-20) 15.2 (12-18)
SAS-SR N=33 N=16 N=34
M:F 20:13 13:3 17:17
Age (range) 21.9(17-30) 21.1(18-33) 22.2(18-29)
Education (range) 13.1(10-19) 12.0 (9-16) 14.4 (12-19)
Parental education (range)  15.5 (10-20) 14.9 (9-19) 15.1 (6-20)
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