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Objective: Impairment in social functioning is a central feature of schizophrenia and is
known to be evident before the onset of psychosis, acting as a potential vulnerability
marker. The aim of the present study was to test the hypothesis that social impairment is
simultaneously a state and trait marker of risk for schizophrenia and schizophrenia-related
disorder.
Method: Social functioning was examined in three groups: ultra-high-risk subjects (UHR,
n 32), genetic high-risk subjects (GHR, n 32), and age- and IQ-matched healthy
controls (HC, n 30). Social functioning was assessed using the Social Functioning Scale
(SFS), and prodromal symptoms were assessed in high-risk subjects using the
Comprehensive Assessment of At-Risk Mental States (CAARMS).
Results: Both the UHR and GHR groups exhibited significantly impaired social functioning
compared with the HC group, and the UHR group was more impaired than the GHR group.
In the UHR group, duration of prodromal symptoms was related to impaired ‘interpersonal
behaviour’. Positive and negative symptoms were not significantly associated with social
functioning, whereas disorganized and general symptoms were significantly correlated with
poor ‘independencecompetence’ in UHR individuals.
Conclusion: The findings support the hypothesis that impairment in social functioning is
both a trait and state marker of risk for schizophrenia and other psychotic disorders,
implying that social impairment constitutes a mediating vulnerability indicator of psychotic
disorders including schizophrenia.
Key words: genetic high risk, schizophrenia, social functioning, ultra-high risk,
vulnerability marker.



Australian and New Zealand Journal of Psychiatry 2008; 42:678 685

Jun Soo Kwon, Professor (Correspondence)

Yu Sun Chung, Clinical Psychologist

Clinical Cognitive Neuroscience Center, Neuroscience Institute, SNUMRC, Seoul, Korea; Interdisciplinary Cognitive Science Program, Seoul
National University, Seoul, Korea; Department of Neuropsychiatry, Seoul
National University College of Medicine, 28 Yongon-dong, Chongno-gu,
Seoul, Korea. Email: kwonjs@snu.ac.kr

Clinical Cognitive Neuroscience Center, SNU-MRC, Neuroscience Institute, Seoul, Korea

GeumSook Shim, Resident; So Young Yoo, Clinical Research Fellow
Department of Neuropsychiatry, Seoul National University, College of
Medicine, Seoul, Korea
Do-Hyung Kang, Clinical Research Fellow
Clinical Cognitive Neuroscience Center, Neuroscience Institute, SNUMRC, Seoul, Korea; Department of Neuropsychiatry, Seoul National
University, College of Medicine, Seoul, Korea

# 2008 The Royal Australian and New Zealand College of Psychiatrists

Na Young Shin, Clinical Psychologist
Clinical Cognitive Neuroscience Center, Neuroscience Institute, SNUMRC, Seoul, Korea; Interdisciplinary Cognitive Science Program, Seoul
National University, Seoul, Korea
Received 28 February 2008; accepted 26 April 2008.

Downloaded By: [Washington University School Of Medicine] At: 17:56 28 October 2008

G.S. SHIM, D-H. KANG, Y.S. CHUNG, S.Y. YOO, N.Y. SHIN, J.S. KWON

One of the defining features of schizophrenia is
impairment in social function, including communicating with others, maintaining employment, and functioning in the community [1,2]. Social functioning
deficits have been reported premorbidly in individuals
who later developed schizophrenia [35] and have been
reported as being consistently detected in the adolescent offspring of an individual with schizophrenia
[68]. Häfner et al. have reported that when individuals
exhibited the initial prodromal symptoms of schizophrenia, their social development was not yet significantly inferior to controls [9], and that individuals
with schizophrenia predominantly exhibited social
deficits during prodromal and psychotic prephases
[10]. Recent clinical studies have suggested that, among
patients with schizophrenia, functional performance
is independent of psychosis and tends to be resistant
to medication once the illness had become chronic
[1113]. These findings highlight the need for early
intervention, optimally prior to the onset of illness.
As a result of these findings, early intervention
during the prodromal phase of schizophrenia has
emerged as beneficial and has been rapidly developed
as an important goal during the last decade. Recent
studies have reported that high-risk individuals
exhibit social skill deficits and impairment of social
functioning [1416], and have identified poor functioning as a potential risk factor for psychosis [17]. In
addition, significant relationships have been found
between clinical symptoms, neurocognitive functions,
and level of psychosocial functioning among youth at
ultra-high risk (UHR) for psychosis [18]. Impairment
in social cognition has also been detected in UHR
individuals [19], but studies have not yet established
which factors are associated with social impairment
in the prodromal phase of a psychotic disorder. If the
underlying factors of social impairment can be
identified in the prodromal state, it may be feasible
to prevent psychosis earlier and to improve the longterm outcome of schizophrenia.
We hypothesized that social functioning deficit is
simultaneously a trait and state marker of risk for
schizophrenia and schizophrenia-related disorders,
that is, an enduring phenotype in which severity is
related to clinical state. To test this hypothesis, we
examined social functioning among subjects at UHR
for the development of psychosis. Because psychiatric
symptoms can negatively influence social functioning
in UHR subjects, we concomitantly examined social
functioning among subjects at genetic high risk
(GHR) who had no definitive subjective and objective
symptoms. We theorized that both high-risk groups
would have pre-existing heightened vulnerability such
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as neurodevelopmental abnormalities and genetic
contributions, but that only UHR individuals would
have experienced distress, depression and anxiety that
might be putatively prodromal symptoms. Thus, we
anticipated that social functioning would be more
impaired in high-risk subjects than healthy controls
(HC), and that social impairment might be more
severe in subjects at UHR than subjects at GHR. In
view of the suggested association between clinical
symptoms and psychosocial functioning in youth at
UHR, we investigated relationships between possible
contributing factors to social impairment and level of
social functioning.

Method
Subjects
Between November 2004 and June 2007, we recruited 94 subjects
who met the study criteria. High-risk subjects were recruited from
the Seoul Youth Clinic (SYC). Our previous article provides more
details about SYC and the recruitment procedure [19].
Subjects were classified into three groups: UHR, GHR, and HC.
The UHR group consisted of 32 subjects, aged 1635 years, all of
whom met criteria for at least one of the three operationally defined
UHR groups according to the Comprehensive Assessment of AtRisk Mental States (CAARMS) instrument, useful for identifying
subthreshold psychotic symptoms [20]. Most subjects (n28) met
the attenuated psychotic symptoms (APS) criterion. Seven subjects
met the vulnerability group (VG) criterion, and no subjects met the
brief limited intermittent psychotic symptoms (BIPS) criterion.
Three subjects fulfilled the APS and VG criteria concurrently. (The
APS, BIPS and VG groups were termed the ‘attenuated psychosis
group’, ‘BLIPS group’, and ‘Vulnerability’ in the Yung et al. article
[20].) Five subjects who met both GHR and UHR criteria were
categorized into the UHR group due to the presence of prodromal
symptoms. A total of 13 subjects had already received antipsychotics at the time of enrolment.
The GHR group was composed of 32 subjects aged 1433 years.
All had a family history of schizophrenia; a subject with GHR was
defined as having at least one first-degree relative with schizophrenia. VG in the UHR group differed from the GHR group
because they also had a recent deterioration in functioning in
addition to genetic risk. Presumed GHR participants were assessed
using the Family Interview for Genetic Studies to investigate family
history of psychiatric disorders and degree of genetic loading for
schizophrenia [21]. Results indicated that one subject was the
monozygotic twin of a schizophrenia patient and seven subjects had
two first-degree relatives with schizophrenia as follows: two parents
with schizophrenia (n1), one parent and one sibling with
schizophrenia (n3), and two siblings with schizophrenia (n3).
The remaining 24 subjects had one first-degree relative with
schizophrenia, such as one parent with schizophrenia (n8) or
one sibling with schizophrenia (n16).
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The HC group included 30 age- and IQ-matched subjects. All
were healthy adults aged 1927 years, with no history of psychiatric
disorders or treatment, nor any firstthird-degree relatives with a
psychiatric disorder. These subjects were recruited via Internet
advertisement or the social networks of hospital staff.
All participants were subject to the following exclusion criteria:
(i) known history of psychotic illness for longer than a week,
substance abuse or dependence, neurological disease, and brain
injury; (ii) evidence of medical illness, which can manifest as
psychiatric symptoms and affect social functioning; and (iii)
intellectual disability (IQB70). All subjects provided written
informed consent, including parental consent for those B18 years
of age. This study was approved by the Institutional Review Board
at Seoul National University Hospital.

Assessments
At study intake all potential subjects participated in an intensive
clinical interview with two experienced psychiatrists who used the
Structured Clinical Interview for DSM-IV Axis I disorders (SCID)
[22] to determine past and current psychiatric illnesses. Potential
high-risk subjects were assessed using the CAARMS to ensure that
intake criteria were met, and the CAARMS was scored by adding
the intensity rating scores; in addition, a modified 24-item version
of the Brief Psychiatric Rating Scale (BPRS) (rating items 17) [23]
and the Positive and Negative Syndrome Scale (PANSS) [24] were
used to measure psychotic features. Other scales were also used to
assess psychological symptoms such as anxiety and depression,
which could be prodromal symptoms; these included the Scale for
the Assessment of Positive Symptoms (SAPS) [25], the Scale for the
Assessment of Negative Symptoms (SANS) [26], the Hamilton
Rating Scale for Depression (HAM-D) [27], the Hamilton Rating
Scale for Anxiety (HAM-A) [28], and the YaleBrown Obsessive
Compulsive Scale (Y-BOCS) [29]. All subjects also completed the
Global Assessment of Functioning (GAF) [30] and the Korean
version of the Wechsler Adult Intelligence Scale (K-WAIS) [31] to
estimate IQ.

Social Functioning Scale
Social functioning was assessed using the Social Functioning
Scale (SFS), a 79-item questionnaire that has been proven as a
reliable, valid, and sensitive measure of social functioning for
outpatients with schizophrenia [32]. The SFS measures abilities or
performance in seven areas: (i) social engagement/withdrawal; (ii)
interpersonal behaviour; (iii) prosocial activities; (iv) recreation; (v)
independencecompetence; (iv) independenceperformance; and
(vii) employment/occupation. We used the Korean version of the
SFS. Subjects answered each question by selecting one of four
possible responses. Because the seven subscales have differing
means and variances, each scale was standardized and normalized
using a T transformation to a mean of 100 and a standard deviation
of 15, using the unemployed schizophrenia group as the reference
population [32].

Statistical analysis
All analyses were done using SPSS 12.0K for Windows (SPSS,
Chicago, IL, USA). We conducted three group comparisons of
numerical variables, such as age, using a one-way analysis of
variance (ANOVA). If Levene’s test indicated an unequal variance
across the three groups (pB0.05), we performed Welch’s ANOVA.
We also used post-hoc tests, or Tukey’s multiple comparison tests,
to determine specific group differences. We used the Kruskal
Wallis test to compare parental socioeconomic status (SES), and
used Pearson’s x2 test or Fisher’s exact test to compare differences
in the proportions of categorical variables, such as gender, among
the three groups. We compared scores on psychological symptom
scales between the UHR and GHR groups using Welch’s t-test. For
the UHR group, we performed Spearman’s correlation analysis to
identify associations between SFS scores and five possible contributing factors (i.e. duration of prodromal symptoms and the four
CAARMS subscale scores). We used Bonferroni corrections to
correct for multiple (five) comparisons, and set the alpha at
pB0.01 for two-tailed analysis.

Results
Baseline characteristics and psychological symptoms
Table 1 shows baseline characteristics for all three groups. The
two high-risk groups had significantly lower educational levels than
the HC group, and GAF scores were significantly lower in the
UHR group than in the GHR and HC groups. The three groups
did not differ significantly in any baseline variables other than
educational levels and GAF scores.
Any subjects who concurrently fulfilled the UHR and GHR
criteria were classified into the UHR group, so the GHR group’s
scores were almost normal on the CAARMS and other psychological symptom scales; the UHR group scored significantly higher
on these scales, with the exception of Y-BOCS scores. The UHR
group scored the following on CAARMS subscales: Positive (5.19
2.9), Negative (11.695.6), Disorganized (2.892.2), and General
(12.496.8). On other psychological symptom scales, the UHR
group scored as follows: BPRS (39.898.9), PANSS (52.899.7),
SAPS (8.196.0), SANS (21.9913.3), HAM-D (12.997.9), HAMA (10.296.8), and Y-BOCS (1.394.0).

Comparison of SFS scores among the three groups
The three groups’ average scores on the SFS differed significantly, as did all subscale scores. Average SFS scores differed on
Tukey’s multiple comparison test (pB0.01), with the lowest mean
value being in the UHR group and the highest mean value being in
the HC (Figure 1). The UHR group scored lower than the GHR
and HC groups on three SFS subscales (social engagement/withdrawal, interpersonal behaviour, and independenceperformance),
while the two high-risk groups scored lower than the HC group on
the independencecompetence subscale (Figure 2). The three
groups also differed with respect to prosocial activities and
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Table 1. Baseline characteristics
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Index
Gender (M:F)
Marital status (married: unmarried)
Occupation (employed : unemployed: student)
Parental SES, Median (Min, Max);
Age (years), Mean 9SD
Education level (years)
GAF
IQ

UHR n32
19:13
0:32
2:9:21
3 (1, 5)
20.993.9
12.9x91.9
58.6x98.5
108.0914.5

GHR n32
11:21
2:30
8:9:15
3 (1, 5)
22.395.6
13.1x92.6
85.8y97.3
106.3911.2

HC n 30
17:13
0:30
3:5:22
3 (2, 4)
22.892.4
14.7y91.4
86.9y94.4
111.898.5

Statistics
x2 or F
p
0.091
4.78a
0.326
2.63b
0.129
7.01b
c
0.307
2.37
0.073
2.74d
11.35d
0.000**
141.87d
0.000**
0.178
1.76e

GAF, Global Assessment of Functioning; GHR, genetic high risk; HC, healthy control; IQ, intelligence quotient; SES, socioeconomic
status; UHR, ultra-high risk.; aPearson’s x2 test; bFisher’s exact test; cKruskalWallis test; dWelch’s ANOVA; eone-way ANOVA;
x,y
(same row, same superscript). Non-significant difference between groups based on Tukey’s multiple comparison test (pB0.05);
**p B0.01.

employment/occupation subscale scores. Groups differed least in
recreation subscale scores. In the UHR group the seven subjects
who met the VG criterion had lower average SFS scores (98.719
7.83) than the other subjects in the UHR group. But even after
these seven subjects were excluded, the three groups differed
significantly in average SFS scores.

Relationship between duration and severity of
prodromal symptoms and SFS scores in the UHR
group
To investigate the underlying factors of social dysfunction, we
analyzed the relationship between duration and severity of
prodromal symptoms and level of social functioning. Prior to
this, we confirmed no significant correlations between depression
and anxiety symptoms, and level of social functioning. As shown in
Table 2, duration of prodromal symptoms was correlated with the
interpersonal behaviour and prosocial activities SFS subscales.
After Bonferroni correction, however, only the interpersonal
behaviour subscale was significantly correlated with duration of
prodromal symptoms. The positive CAARMS subscale was not
associated with SFS scores, and negative, disorganized and general
CAARMS subscales were correlated with one or two SFS
subscales. After Bonferroni correction, disorganized and general
subscales were correlated only with the independencecompetence
subscale.

than GHR individuals. In the UHR group, duration of
prodromal symptoms was related to impaired interpersonal behaviour. Consistent with previous findings,
positive symptoms were not associated with social
functioning. Negative symptoms, a well-known contributor to social dysfunction in patients with schizophrenia, were not significantly correlated with social
functioning in UHR individuals. Instead, disorganized
and general symptoms were strongly correlated with
the independencecompetence SFS domain.
The Age, Beginning, Course (ABC) study of
schizophrenia reported that negative symptoms and

Discussion
To the best of our knowledge this is the first
investigation comparing social functioning in subjects
at clinical high risk for psychosis with genetically
vulnerable subjects and healthy controls. As we
anticipated, individuals at high risk for schizophrenia
had significantly impaired social functioning, and
UHR individuals exhibited more social dysfunction

Figure 1. Average scores on the SFS. GHR, genetic
high risk; HC, healthy control; SFS, Social Functioning Scale; UHR, ultra-high risk.
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Figure 2. SFS subscale scores. Statistical signiﬁcance was tested using one-way ANOVA except for ‘prosocial
activities’ and ‘employment/occupation’ subscales, which were tested using Welch’s ANOVA. *p B0.05; **p B0.01,
Tukey’s multiple comparison test. GHR, genetic high risk; HC, healthy control; SFS, Social Functioning Scale;
UHR, ultra-high risk.
functional impairment occurred following depressive
symptoms [33]. Many retrospective studies have
found social isolation to be one of the most frequently reported prodromal symptoms [3436]. These
findings suggest that in the UHR group, social
functioning declined during the prodromal phase.
Based on reports of poor social adjustment during
childhood and adolescence among individuals who
later developed schizophrenia, we postulate that
social functioning of UHR subjects was impaired
before the initiation of the prodromal phase, and
further declined during this phase.

All studies of high-risk offspring have consistently
reported significant social difficulties [37]. Approximately 10% of all first-degree relatives of patients with
schizophrenia become psychotic [38] and 80% of the
offspring of patients with schizophrenia do not
develop any serious mental disorders [39]. Thus, social
dysfunction in GHR individuals might be attributable
to elevated rates of schizophrenia spectrum disorder
among the relatives of patients with schizophrenia
[40,41]. In classical schizophrenia, the familial association of schizophrenia spectrum disorder is known to be
caused mainly by genetic factors [42].

Table 2. Prodromal symptoms and SFS correlations in the UHR group

Index
Average SFS scores
Social engagement/
withdrawal
Interpersonal behaviour
Prosocial activities
Recreation
Independencecompetence
Independenceperformance
Employment/
Occupation

Duration of
prodromal symptoms
0.42 (0.051)
0.13 (0.577)
0.65
0.44
0.30
0.01
0.06

(0.001**)
(0.042*)
(0.171)
(0.958)
(0.789)

0.25 (0.267)

Positive
0.05 (0.795)
0.07 (0.716)
0.15
0.21
0.07
0.08
0.07

(0.406)
(0.255)
(0.707)
(0.679)
(0.691)

0.17 (0.376)

CAARMS
Negative
0.26 (0.162)
0.02 (0.938)
0.35
0.20
0.14
0.40
0.09

(0.053)
(0.280)
(0.456)
(0.028*)
(0.619)

0.17 (0.371)

subscales
Disorganized
0.33 (0.074)
0.43 (0.017*)
0.13
0.15
0.14
0.58
0.18

(0.480)
(0.417)
(0.466)
(0.001**)
(0.345)

0.09 (0.642)

General
0.36 (0.046*)
0.23 (0.221)
0.38
0.00
0.14
0.47
0.11

(0.038*)
(0.998)
(0.441)
(0.008**)
(0.570)

0.35 (0.064)

CAARMS, Comprehensive Assessment of At-Risk Mental States; SFS, Social Functioning Scale; UHR, ultra-high risk.; (nn),
correlation coefficient; (nn), p-value; *pB0.05; **p B0.01.
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Meehl proposed a model in which a ‘schizogene’
produced a neural integrative defect called ‘schizotaxia’, which produces an observable phenotype called
‘schizotypy’ [43,44]. Depending on environmental and
genetic circumstances, schizotypy may involve only
minor clinical symptoms or it may involve more severe,
decompensated conditions, including schizophrenia
[45]. Recently, schizotaxia itself has been proposed as
a clinical condition, characterized by abnormalities in
brain structure and function, cognition, affect, and
social functioning among the non-schizotypal and
non-psychotic relatives of patients with schizophrenia
[46,47].
High-risk subjects had relatively low educational
levels compared with healthy controls, because the
high-risk groups were slightly lower in age, and
included more teenage students than the HC group.
But an investigation of outpatients with schizophrenia found that years of education were not correlated
with social functioning [48]. Thus, it is unlikely that
educational level affected social functioning in the
present study. Unlike SFS scores, GAF scores did not
differ significantly between the GHR and HC groups.
Because GHR subjects tend not to seek help, GAF
scores (which mainly reflect the severity of psychiatric
symptoms), might not be lower among GHR subjects
than healthy controls.
In the UHR group, the interpersonal behaviour
SFS domain was strongly correlated with duration of
prodromal symptoms and partially correlated with
general symptoms. This interpersonal behaviour
domain assesses number of friends, heterosexual
contact, and quality of communication. These correlations could be interpreted to indicate that individuals in the late putative prodromal phase exhibit
more general symptoms, with the result that they find
it difficult to maintain intimate relationships. The
independencecompetence SFS domain was related
to disorganized and general symptoms in the UHR
group. This domain evaluates the ability to perform
the skills necessary for independent living. Selfassessment of one’s own performance inevitably
reflects self-esteem, which might be lower in anxious,
depressive persons.
The present study found that duration of prodromal symptoms was partially related to social dysfunction. Previous studies have shown that early
intervention, including medication and clinical management, effectively reduces prodromal symptoms
[49] and improves the level of functioning [9].
McGorry et al. found that low doses of risperidone
with targeted cognitive therapy and social support
lowered the likelihood of transitions to psychosis [50].
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It is widely known that environmental factors interact
with genetic liability in a negative manner to produce
disorders in the schizophrenia spectrum disorder
[51,52]. Accordingly, even if the most effective type
of intervention for high-risk people is not yet
established, early interventions to delay or prevent
psychosis may include medication, social support,
stress management, and social skill training.
The present study had several limitations; one
major limitation was the underlying selection bias:
self-selection of participants. We do not know much
about the potential subjects who met the inclusion
criteria but did not enter the study. In addition, the
high-risk subjects were not representative of high-risk
individuals demographically, limiting the generalization of our findings. Subjects at UHR are ‘at risk of
developing psychotic disorder’, but do not inevitably
progress to psychosis [53]. Some subjects at UHR
might not be in the actual prodromal phase of
schizophrenia, that is, they are false positives. These
subjects might be diagnosed later with other psychiatric disorders such as anxiety disorder or mood
disorder. Because the SFS is self-reported, depressive
symptoms are likely to influence SFS scores. Moreover, the SFS instrument was originally developed to
assess social functioning in a schizophrenia population, and is not sufficient to identify social dysfunction among young, pre-psychotic individuals.
In conclusion, the present findings support the
hypothesis that impaired social functioning is both a
trait and state marker of risk for psychotic disorders
including schizophrenia. According to the model
proposed by Nuechterlein et al. [54], social impairment seems to be a mediating indicator for vulnerability.
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10. Häfner H, Nowotny B, Löfﬂer W, an der Heiden W, Maurer
K. When and how does schizophrenia produce social deﬁcits?
Eur Arch Psychiatry Clin Neurosci 1995; 246:1728.
11. Hamilton SH, Edgell ET, Revicki DA, Breier A. Functional
outcomes in schizophrenia: a comparison of olanzapine and
haloperidol in a European sample. Int Clin Psychopharmacol
2000; 15:245255.
12. Bond GR, Kim HW, Meyer PS et al. Response to vocational
rehabilitation during treatment with ﬁrst- or secondgeneration antipsychotics. Psychiatr Serv 2004; 55:5966.
13. Rosenheck RA, Leslie DL, Sindelar J et al. Cost-effectiveness
of second-generation antipsychotics and perphenazine in a
randomized trial of treatment for chronic schizophrenia. Am J
Psychiatry 2006; 163:20802089.
14. Pinkham AE, Penn DL, Perkins DO, Graham KA, Siegel M.
Emotion perception and social skill over the course of
psychosis: a comparison of individuals ‘‘at-risk’’ for psychosis
and individuals with early and chronic schizophrenia
spectrum illness. Cognit Neuropsychiatry 2007; 12:198212.
15. Ballon JS, Kaur T, Marks, II, Cadenhead KS. Social
functioning in young people at risk for schizophrenia.
Psychiatry Res 2007; 151:2935.
16. Addington J, Penn D, Woods SW, Addington D, Perkins DO.
Social functioning in individuals at clinical high risk for
psychosis. Schizophr Res 2008; 99:119124.
17. Yung AR, Phillips LJ, Yuen HP et al. Psychosis prediction:
12-month follow up of a high-risk (‘‘prodromal’’) group.
Schizophr Res 2003; 60:2132.
18. Niendam TA, Bearden CE, Johnson JK et al. Neurocognitive
performance and functional disability in the psychosis
prodrome. Schizophr Res 2006; 84:100111.
19. Chung YS, Kang D-H, Shin NY, Yoo SY, Kwon JS. Deﬁcit
of theory of mind in individuals at ultra-high-risk for
schizophrenia. Schizophr Res 2008; 99:111118.
20. Yung AR, Yuen HP, McGorry PD, et al. Mapping the onset
of psychosis: the Comprehensive Assessment of At-Risk
Mental States. Aust N Z J Psychiatry 2005; 39:964971.
21. Maxwell ME. Manual for the Family Interview for Genetic
Studies (FIGS). Bethesda, MD: Clinical Neurogenetics
Branch, Intramural Research Program, National Institute of
Mental Health, 1992.
22. First MB, Spitzer RL, Gibbon M, Williams JBW. Structured
Clinical Interview for DSM-IV Axis I Disorders. New York:
Biometrics Research Department, New York State
Psychiatric Institute, 1996.

23. McGorry PD, Goodwin RJ, Stuart GW. The development,
use, and reliability of the brief psychiatric rating scale (nursing
modiﬁcation): an assessment procedure for the nursing team
in clinical and research settings. Compr Psychiatry 1988;
29:575587.
24. Kay SR, Fiszbein A, Opler LA. The positive and negative
syndrome scale (PANSS) for schizophrenia. Schizophr Bull
1987; 13:261276.
25. Andreasen NC. The Scale of the Assessment of Positive
Symptoms. Iowa City: University of Iowa, 1984.
26. Andreasen NC. The Scale of the Assessment of Negative
Symptoms. Iowa City: University of Iowa, 1983.
27. Hamilton M. Development of a rating scale for primary
depressive illness. Br J Soc Clin Psychol 1967; 6:278296.
28. Hamilton M. The assessment of anxiety states by rating. Br J
Med Psychol 1959; 32:5055.
29. Goodman WK, Price LH, Rasmussen SA et al. The YaleBrown Obsessive Compulsive Scale. I. Development, use, and
reliability. Arch Gen Psychiatry 1989; 46:10061011.
30. American Psychiatric Association. Diagnostic and statistical
manual of mental disorders, 4th edn. Washington, DC:
American Psychiatric Association, 1994.
31. Kim JS, Lee YS. Validity of Short Forms of the Korean
Wechsler Adult Intelligence Scale. Korean J Clin Psychol
1995; 14:111116.
32. Birchwood M, Smith J, Cochrane R, Wetton S, Copestake S.
The Social Functioning Scale. The development and
validation of a new scale of social adjustment for use in family
intervention programmes with schizophrenic patients. Br J
Psychiatry 1990; 157:853859.
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