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Objective: Traditional measures for assessing functioning 
with adult patients with schizophrenia have been shown to 
be insufficient for assessing the issues that occur in adoles-
cents and young adults at clinical high risk (CHR) for psy-
chosis. The current study provides an expanded validation 
of the Global Functioning: Social (GF:Social) and Role 
(GF:Role) scales developed specifically for use with CHR 
individuals and explores the reliability and accuracy of the 
ratings, the validity of the scores in comparison to other 
established clinical measures, stability of functioning over 
a 2-year period, and psychosis predictive ability.  Methods: 
Seven hundred fifty-five CHR individuals and 277 healthy 
control (HC) participants completed the GF:Social and 
Role scales at baseline as part of the North American 
Prodrome Longitudinal Study (NAPLS2).  Results: Inter-
rater reliability and accuracy were high for both scales. 
Correlations between the GF scores and other established 
clinical measures demonstrated acceptable convergent 
and discriminant validity. In addition, GF:Social and Role 
scores were unrelated to positive symptoms. CHR partici-
pants showed large impairments in social and role function-
ing over 2-years, relative to the HCs, even after adjusting for 
age, IQ, and attenuated positive symptoms. Finally, social 
decline prior to baseline was more pronounced in CHR con-
verters, relative to non-converters.  Conclusions: The GF 
scales can be administered in a large-scale multi-site study 
with excellent inter-rater reliability and accuracy. CHR 

individuals showed social and role functioning impairments 
over time that were not confounded by positive symptom 
severity levels. The results of this study demonstrate that 
social decline is a particularly effective predictor of conver-
sion outcome.
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Early intervention and prevention research in the psy-
chosis prodrome has recently evolved in scope by 
broadening the outcome of interest to include not only 
transition to schizophrenia and/or other psychotic disor-
ders, but also poor functioning.1–8 This has occurred for 
several reasons, but chief  among them is the increasing 
awareness that functional disability, not positive symp-
toms,9–13 overwhelmingly accounts for the large personal 
and financial burden of the illness.14 Studying function-
ing prior to the onset of psychosis, when individuals 
are less impaired and at a point where social, academic, 
and occupational skills are acquired and generalized,15,16 
may, therefore, provide a critical window of opportunity 
to limit long-term functional difficulties. In this context, 
functioning refers to 2 primary behavioral constructs: 
social skills (ie, interpersonal interactions/activities) and 
role performance (ie, academic/work achievement). Two 
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scales were specifically designed to measure each con-
struct independently in prodromal youth and were ini-
tially shown cross-sectionally to have good psychometric 
characteristics and potential to predict psychosis. The 
present study aims to longitudinally validate the Global 
Functioning: Social (GF:Social) and Role (GF:Role)17 
scale rating system on a large sample of adolescents and 
young adults at clinical high risk (CHR) for psychosis, 
and, in turn, provide information about the involvement 
of both functional domains in predicting illness.

Functional disability has long been associated with 
chronic schizophrenia.18,19 However, at the outset of 
prodromal research, traditional functional measures were 
rapidly discovered to be insufficient for assessing at-risk 
behaviors which are more subtle than difficulties observed 
in adult patients with chronic illness. For example, adult 
functioning scales do not address the distinct functional 
issues that occur in adolescence and young adulthood (eg, 
peer interactions, dating, school settings, etc.). Moreover, 
one of the most widely used adult measures, the Global 
Assessment of Functioning (GAF) is psychometrically 
problematic and associated more with psychiatric symp-
toms than actual functioning.20–22 Recognizing this gap, 
Cornblatt and colleagues designed the GF scales to pro-
vide brief  and easy to use clinician ratings, account for 
age and phase of illness, detect changes over time, avoid 
confounding with psychiatric symptoms, and disentangle 
the social and role functional domains.17 Each scale is ex-
tensively anchored to reflect comparable success/failure, 
so that, for example, a score of 6 (scale from 1 to 10) indi-
cates the same level of impairment on both scales.

In the initial validation study, Cornblatt et  al17 dem-
onstrated high inter-rater reliability for both scales and 
preliminary data supported construct and discriminant 
validity. Ratings of social and role functioning were inde-
pendent of attenuated positive, disorganized, and general 
symptoms as rated by the Scale of Prodromal Symptoms 
(SOPS23–25), IQ and parental education. In addition, rel-
ative to healthy controls, CHR individuals displayed im-
paired social and role functioning at baseline. These early 
findings supported the inclusion of both GF scales across 
the 3 phases of the multi-site North American Prodrome 
Longitudinal Study (NAPLS).

In addition to consistent functional deficits, a  decline 
in functioning, specifically in the social domain, has been 
found to predict transition to psychosis in several stud-
ies.26–29 Most recently, the NAPLS study included social 
decline as measured by the GF:Social scale in the online 
Psychosis Risk Calculator, which along with select posi-
tive symptoms, neurocognitive deficits, and other demo-
graphic information (eg, age) was found to significantly 
predict psychosis.27 Further, apart from positive symp-
toms, social decline was found to have the largest impact 
on the overall accuracy of the model when removed.27 
Collectively, these findings demonstrate the robust ability 

of the GF scales to detect functional impairments in CHR 
youth and sensitivity to predict transition to psychosis.

Since the initial validation,17 the 2 scales have been used 
nationally and internationally in a variety of settings and 
contexts, including several wide-scale multi-site CHR stud-
ies,30–34 studies with young adults in their first episode of 
psychosis35–37 and schizophrenia.38,39 In addition, the scales 
have been used in several clinical trials,33,36,38,40–50 and have 
been translated into Italian, German, Dutch, Chinese, 
Danish, and Korean.34,51,52 Therefore, it is critical to provide 
a continual demonstration of the reliability, accuracy, and 
predictive performance of the scales in different studies.

The present study provides an expanded validation of 
the GF scales in a large sample of CHR individuals col-
lected as part of NAPLS2. The initial validation study 
only included 2 sites, the Recognition and Prevention 
(RAP) program at The Zucker Hillside Hospital53 and the 
University of California Los Angeles (UCLA). The main 
goals are to: (1) evaluate the inter-rater agreement of the 
GF ratings collected at the different NAPLS2  sites; (2) 
examine the stability of functioning over 2 years in healthy 
controls and CHR subjects; (3) demonstrate convergent 
and discriminant validity by comparing GF:Social and 
Role scores to other established clinical measures; and 
(4) evaluate the ability of functioning scores to predict
transition to psychosis and explore the range of decline
amongst the CHR cases who did (ie, converters) and did
not (ie, non-converters) develop psychosis.

Methods

Participants

Data was collected as part of NAPLS2 (N = 1042), an 
8-site prospective study funded by the National Institute
of Mental Health.32 The NAPLS2 sample consists of 764
clinical high-risk (CHR) subjects and 278 healthy con-
trol (HC) participants. Seven hundred fifty-five CHR
individuals and 277 HCs completed the GF:Social and
Role scales at baseline. Subjects were collected at Emory
University, Harvard University, University of Calgary,
UCLA, UCSD, UNC at Chapel Hill, Yale University, and 
the Zucker Hillside Hospital in New York. Recruitment
efforts varied at the 8 sites and primarily resulted from
direct referrals, referrals from community professionals,
and advertising in the community and the internet.31

CHR subjects met criteria for 1 of the 3 prodromal 
syndromes derived from the SOPS23–25: (1) attenuated 
positive symptom syndrome: the presence of one or more 
moderate, moderately severe, or severe attenuated posi-
tive symptoms (scores of 3, 4, or 5 on the SOPS, on a 
scale of 0–6); (2) genetic risk and deterioration syndrome: 
genetic risk for psychosis coupled with deterioration in 
functioning; or (3) brief  intermittent psychotic syndrome: 
intermittent psychotic symptoms that are recent, brief  in 
duration, and not seriously disorganizing or dangerous. 



CHR and HCs between the ages of 12–35 were eligible 
to participate.

Exclusion criteria for all participants included: (1) any 
axis I schizophrenia-spectrum diagnosis; (2) non-English 
speaking; (3) a medical or neurological disorder; (4) esti-
mated IQ < 70; (5) significant head injury; or (6) severe 
substance abuse. HCs were additionally excluded if  they 
had a first-degree relative with a diagnosed axis I  psy-
chotic disorder. All procedures were approved by the 
Institutional Review Board (IRB) at each site. Written 
informed consent (with assent from participants <18) 
was obtained from all participants.

Measures

Details of  the comprehensive baseline clinical assess-
ment have been reported previously.32 Axis I  diagno-
ses were assessed by the Structured Clinical Interview 
for DSM-IV (SCID-I54). Prodromal symptoms were 
assessed by the Structured Interview for Prodromal 
Syndromes (SIPS) and the companion SOPS.23–25 
Total scores for each subscale (Positive, Negative, 
Disorganized, General) were calculated. The Calgary 
Depression Scale for Schizophrenia (CDSS55–57) assessed 
depressive symptoms. Premorbid functioning was meas-
ured with the Premorbid Adjustment Scale (PAS58). The 
PAS is a semi-structured interview that asks individuals 
to describe their social and role adjustment in child-
hood, early adolescence, and late adolescence. Social 
and role functioning were assessed with the GF:Social 
and GF:Role scales.17 The GF:Social scale assesses peer 
relationships, peer conflict, age-appropriate intimate 
relationships, and family involvement. The GF:Role 
scale rates performance and amount of  support needed 
in one’s specific role (ie, school, work).17 Each GF scale 
generates 3 scores: (1) current level, (2) highest, and (3) 
lowest level of  functioning in the past year prior to the 
assessment.

GF Training Procedures

To establish inter-rater reliability across the 8 sites, 8 
written cases, based on de-identified case reports, were 
distributed to 48 raters. The 8 written cases were based 
on cases presented on consensus calls and the HC pool 
at ZHH. Prior to scoring the 8 cases, all raters received 
training on the administration and guidelines for scoring 
the GF scales by A.M.A. The raters were blind to group 
membership. Each case generated 6 scores (current, low-
est, and highest for both social and role), for a total of 48 
scores per rater.

Statistical Analyses

All analyses were conducted using SPSS 20.0 (SPSS Inc.). 
Comparisons of demographic and clinical characteris-
tics were performed with Student’s t-tests for continuous 

variables, Pearson Chi-square for categorical variables 
(2-tailed, P < .05).

The reliability, accuracy, and validity of the GF scales 
was explored with the following procedures: (1) inter-
rater reliability and the agreement between raters across 
the sites was assessed with intraclass correlations (ICC, 
2-way mixed-effects model with absolute agreement)59;
(2) accuracy of the ratings was assessed by correlations
between the ratings at each site with the gold-standard
rating.60 The gold standard rating was a consensus rat-
ing between 3 Hillside raters (A.M.A., Rita Barsky, and
Stephanie Snyder); (3) convergent and discriminant valid-
ity were determined by examining correlations between
the GF:Social and Role scales and scores on the: (a)
SOPS Attenuated Positive, Negative, Disorganized, and
General Symptom scales, (b) GAF, (c) CDSS, and (d)
PAS. In addition, in order to determine the relative con-
tribution of other potential nonpsychiatric confounders,
we examined the relationships between the GF scales and
baseline age, education, and current IQ.

Linear mixed-effects models for repeated measures 
were used to evaluate group differences between the HC 
vs CHR groups in social and role functioning over the 
course of the study.61–64 GF:Social and Role scores at each 
visit (Baseline, 6 mo, 1 y, 18 mo, and 2 y) were used as the 
primary dependent variables. Fixed effects were group 
and time (5 visits) and the group and time interaction. 
The subjects were entered as a random effect. Restricted 
maximum likelihood estimation and type III tests of fixed 
effects were used, with an autoregressive (1) covariance 
structure. Follow-up analyses adjusted the comparisons 
between HCs and CHRs for age, education, and positive 
symptom severity at the assessment.

Decline in social and role functioning at baseline was 
defined as: Decline = Highest level – Current function-
ing.17,27,65 These analyses were conducted using data for 
subjects who had either developed a psychotic disorder 
(N = 94) or who had been followed at least 24 months 
without developing psychosis (N = 272).66

Results

Baseline Characteristics

Table  1 summarizes baseline demographic and clini-
cal characteristics of the study sample. HCs and CHR 
subjects did not differ significantly on race, ethnicity, or 
the proportion of subjects enrolled as students (table 1). 
However, HCs were older and had more years of educa-
tion compared to the CHR group. In addition, HCs had 
higher estimated premorbid and current IQ scores. The 
CHR group had a slightly higher proportion of males 
(P = .05).

CHR subjects had significantly higher levels of SOPS 
rated attenuated positive, negative, disorganized, general 
symptoms, and CDSS scores, and lower GAF scores com-
pared to the HCs. The CHR group also demonstrated 



significant impairments in social and role functioning in 
comparison to HCs (table 1).

Reliability and Accuracy

For the GF:Social scale, a measurement of intraclass cor-
relation (ICC) indicated an overall correlation between 
raters of 0.956 (95% CI  =  0.904–0.989) for the current 
level, 0.954 (95% CI = 0.899–0.989) for the highest level 
in the past year, and 0.926 (95% CI = 0.843–0.981) for 
the lowest level of functioning in the past year. For the 
GF:Role scale, there was an overall correlation between 
raters of 0.926 (95% CI  =  0.844–0.981) for the current 
level, 0.926 (95% CI = 0.844–0.981) for the highest level 
in the past year, and 0.933 (95% CI = 0.857–0.983) for 
the lowest level in the past year. The ICC between rat-
ers at each of the 8 sites ranged between 0.944 and 1.0 
for GF:Social and between 0.913 and 1.0 for GF:Role, 
suggesting excellent agreement between raters across the 
8 sites.

In addition to determining the reliability of the ratings 
across sites on the 8 cases, the accuracy of the ratings was 
examined by comparing each rater to the gold standard 
rating. Overall, the accuracy of the ratings was excellent. 
The average correlations across the sites ranged from 
0.904 to 0.973, overall suggesting that the raters were able 
to rate the cases reliably and accurately.

Discriminant and Convergent Validity

As seen in table  2, both the GF:Social and Role 
scales showed small-to-no correlations with item 
and total scores on the SOPS Positive, Disorganized, 
General Symptoms scales, and CDSS, within the 
CHR group,  indicating that the GF measures avoid 

confounding levels of  functioning with psychi-
atric symptoms. The GF:Social scale showed small 
cross-domain correlations with the SOPS N6 item 
of  Occupational Functioning (r  =  −.297, P < .001) 
and the PAS current role functioning domain score 
(r  =  −.282, P < .001). Similarly, the GF:Role scale 
showed weak correlations with the SOPS N1 item of 
Social Anhedonia (r = −.160, P < .001) and PAS cur-
rent social functioning domain score (r = −.141, P < 
.001) (table 2), further suggesting that social and role 
functioning are separate domains. Indeed, a moderate 
correlation was observed between the GF:Social and 
Role Scales (r = .362, P < .001).

In terms of convergent validity, the GF:Social scale 
was strongly correlated with the SOPS N1 item of Social 
Anhedonia (r = −.660, P < .001) and PAS current social 
functioning domain score (r  =  −.562, P < .001). The 
GF:Role scale was strongly correlated with the SOPS 
N6 item of Occupational Functioning (r  =  −.663, P < 
.001) and PAS current role functioning domain score 
(r = −.535, P < .001).

As expected both GF scales were moderately corre-
lated with GAF scores (GF:Social, r  =  .407, P < .001; 
GF:Role, r =  .505, P < .001). However, while the GAF 
measures functioning, it also measures symptom severity, 
as shown through moderate correlations with the SOPS 
Negative (r  =  −.495, P < .001) and General symptom 
scales (r  =  −.351, P < .001), and CDSS (r  =  −.308, P 
< .001).

Finally, both GF scales showed small-to-no correla-
tions with baseline age (GF:Social, r = −.016, P = .660; 
GF:Role, r  =  .054, P  =  .138), education (GF:Social, 
r = .031, P = .392; GF:Role, r = .143, P < .001), and cur-
rent IQ (GF:Social, r = .067, P = .08; GF:Role, r = .234, 
P < .001) (table 2).

Table 1. Demographic and Clinical Characteristics of the Healthy Controls and CHR Subjects

Healthy Controls  
(N = 277)

CHR 
(N = 755) P Value

Age, y 19.74 (4.68) 18.50 (4.25) <.001
Education, y 12.68 (3.58) 11.27 (2.82) <.001
Sex, male, N (%) 139 (50.4) 431 (57.3) .05
Race, White, N (%) 151 (54.7) 430 (57.2) .48
Ethnic origin, Hispanic, N (%) 50 (18.1) 142 (18.9) .86
Premorbid IQ 108.50 (16.44) 105.18 (16.39) .006
Current IQ 111.05 (14.24) 103.71 (15.32) <.001
Enrolled as student, N (%) 224 (81.2) 617 (82.3) .71
Scale of prodromal symptoms
 Positive 1.04 (1.62) 11.89 (3.81) <.001
 Negative 1.42 (2.22) 11.91 (6.07) <.001
 Disorganized 0.64 (1.17) 5.16 (3.16) <.001
 General 1.33 (2.15) 9.09 (4.28) <.001
GAF Score 83.70 (10.35) 48.31 (10.68) <.001
Global functioning: Social Scale 8.86 (0.92) 6.19 (1.57) <.001
Global functioning: Role Scale 8.56 (1.34) 5.95 (2.14) <.001

Note: CHR, clinical high risk; GAF, Global Assessment of Functioning.



Stability

As shown in figures  1A and 1B, compared to HCs, 
CHR subjects showed a consistent impairment over 
time in social (P < .001) and role (P < .001) function-
ing. The linear mixed-models for repeated measures 
also revealed significant time effects for both social (P < 
.001) and role (P < .001), as well as group × time inter-
actions (Social, P < .001 and Role, P = .03). There was 
a significant improvement in functioning levels for the 
overall CHR group in both social and role. However, 
the overall CHR group did not approach HC levels by 
the 2nd year (supplementary table S1). Follow-up anal-
yses adjusting for age, positive symptom severity, and 
education levels showed similar results, with significant 
group differences between HCs and CHR subjects in 
social (P < .001) and role (P < .001) functioning, as 
well as significant effects of  time for both scales (Social, 
P =  .001, Role, P =  .004). However, while the signifi-
cant group x time interaction was not affected for social 
(P < .001), the interaction was not significant for role 
functioning (P = .285), after adjusting for age, positive 
symptoms, and education (see supplementary methods 
and results for more details).

Predictive Ability—Functional Decline

Figures 2A and 2B display the current, highest and low-
est GF:Social and Role scores at baseline for the CHR 
converters and non-converters. At baseline, there were 
no significant differences between converters and non-
converters for current (P = .492), highest (P = .214), or 
lowest (P = .810) social functioning. For role functioning, 
there was a trend difference (P = .051) between converters 
and non-converters for the current level of role function-
ing at baseline and a significant difference for the lowest 
level of role functioning in the past year (P = .032). There 
was no difference in the highest level of role functioning 
in the past year (P = .686).

For social decline, converters (mean = 0.98, SD = 1.15) 
showed a larger drop from the highest level of function-
ing to the current level at baseline, compared to non-
converters (mean  =  0.62, SD  =  0.94, P  =  .007). Levels 
of role decline showed a trend-level difference between 
converters (mean = 1.48, SD = 1.75) and non-converters 
(mean = 1.07, SD = 1.61, P = .05).

As shown in figure 3A, in terms of  the distribution of 
social decline, a majority of  the non-converters (57.4%) 
showed no social decline (ie, GFS decline  =  0). By 

Table 2. Divergent and Convergent Validity of the GF: Social and Role Scales

GF: Social GF: Role

Age −0.016 0.054
Education level 0.031 0.143***
IQ (WASI) 0.067 0.234***
SOPS positive symptoms total −0.054 −0.037

P1. Unusual thought content −0.039 −0.052
P2. Suspiciousness −0.117** 0.063
P3. Grandiosity −0.004 −0.005
P4. Perceptual abnormalities 0.140*** 0.046
P5. Disorganized communication −0.122** −0.135***

SOPS negative symptoms total −0.526*** −0.473***
N1. Social anhedonia −0.660*** −0.160***
N2. Avolition −0.253*** −0.386***
N3. Decreased expression of emotion −0.311*** −0.133***
N4. Decreased experience of emotions and self −0.149*** −0.058
N5. Decreased ideational richness −0.184*** −0.218***
N6. Occupational functioning −0.297*** −0.663***

SOPS disorganized symptoms total −0.229*** −0.230***
D1. Odd behavior or appearance −0.222*** −0.128**
D2. Bizarre thinking −0.106** −0.036
D3. Trouble with focus and attention −0.075* −0.218***
D4. Impairment in personal hygiene −0.222*** −0.214***

SOPS total general symptoms total −0.161*** −0.149***
G1. Sleep disturbances −0.089* −0.180***
G2. Dysphoric mood −0.177*** −0.093*
G3. Motor disturbances −0.073* −0.085*
G4. Impaired tolerance to normal stress −0.123** −0.079*

GAF 0.407*** 0.505***
Calgary Depression Scale, Total −0.242*** −0.059
Premorbid Adjustment Scale, Current Score, Social −0.562*** −0.141***
Premorbid Adjustment Scale, Current Score, Role −0.282*** −0.535***

Note: GAF, Global Assessment of Functioning; SOPS, Scale of Prodromal Symptoms.
*P < .05; **P < .01; ***P < .001.

http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sby126#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sby126#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sby126#supplementary-data


contrast, a significantly lower proportion of  converters 
(44.7%, P = .010), showed no social decline. This indi-
cates that the converters showed greater levels of  de-
cline when compared to the non-converters (figure 3A).

For example, 55.3% of  the converters had a de-
cline of  1 point or greater compared to 40.4% of 
the non-converters. Likewise, 28.7% of  the convert-
ers had a social decline of  2 points or greater com-
pared to 16.2% of  the non-converters (see figure 3A 
for more details). Compared to social functioning, 
the distribution of  role decline was broader and not 
significantly different between converters and non-
converters (P = .143).

As shown in figure 3B, for role decline, 45.6% of the 
non-converters showed no decline, compared to 39.4% 
of the converters. Sixty-one percent of the converters 
had a decline ≥1 point compared to 54.4% of the non-
converters. Thirty-five percent of the converters had a 
role decline ≥2 points or greater compared to 30% of the 
non-converters.

Discussion

In previous research with patients with schizophrenia, a va-
riety of measures have been used to assess social and role 
functioning. However, these scales are commonly fraught 
with psychometric issues and are not appropriate for use 
with CHR youth. Building on the findings from the prelimi-
nary validation study,17 the current study demonstrated that 
the GF scales can be administered in a large-scale multi-site 
study with excellent reliability and accuracy amongst rat-
ers. In addition, functioning levels were not confounded 
by symptom severity and CHR individuals showed stable 
impairments, relative to healthy controls, over 2  years. 
Finally, social decline prior to baseline was more pronounced 
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in CHR converters, further supporting its placement in the 
NAPLS Psychosis Risk Calculator.27,65

Consistent with previous findings,17 the ratings col-
lected across the sites on the written cases were highly 
reliable, with ICCs for the both GF scales above .90. 
This suggests that different raters within each site can 
derive consistent scores with each other. In terms of ac-
curacy, the ratings were very closely related to the gold 
standard ratings, establishing that the raters can score 
the GF scales correctly. To date, a few studies have used 
the GF scales without training or training with a limited 
set of vignettes. However, this report strongly suggests 
that training should be implemented prior to its use in 
order to maximize their effectiveness. As a result, a train-
ing package has been developed for standardizing train-
ing, especially in multi-site studies. The training package 
includes a background on scale development, validation 
and prediction findings, scale descriptions, a broader, 

more complex array of training vignettes and reviews of 
the scores and interview prompts. Preliminary data has 
found this training to be critical for promoting reliability, 
accuracy, and validity multi-site studies.

The GF scores were not related to age, education level, 
and IQ, further supporting their use in studying develop-
mental mechanisms. Correlations between the GF scores 
and other established measures demonstrated acceptable 
construct validity. In terms of discriminant validity, GF 
scores were not meaningfully related to the SOPS Positive, 
Disorganized, General subscales, or depressive symptoms. 
The GF:Social and Role scores were moderately related 
to the GAF, providing convergent validity. Additionally, 
GF:Social scores were strongly related to PAS Social 
scores and Social Anhedonia (SOPS N1) and GF: Role 
scores were strongly related to PAS Role scores and 
Occupational Functioning (SOPS N6) and cross-domain 
correlations were low. These findings re-confirm that the 
2 scales are not impacted by symptom severity and are 
assessing domain (social and role) specific functioning.

CHR individuals showed impairments in social and 
role functioning, relative to healthy controls, over a 2-year 
period. Previous findings from NAPLS1 and the RAP 
Program also demonstrated longitudinal impairments 
on the GF:Social and Role scales.67 Similarly, in the cur-
rent report, while the overall CHR group shows improve-
ments over time in both social and role, functioning levels 
never reach those seen in the HCs. These findings add to 
a growing body of evidence that CHR criteria are associ-
ated with persistent functional impairments,2,4,7,67–72 sug-
gesting that these individuals are additionally at-risk for 
long-term functional disability. Moreover, these findings 
highlight that the GF measures are uniquely appropriate 
for the prodromal phase of psychosis, in that social and 
role functioning can be assessed separately, but can be di-
rectly compared with each other because the scales have 
parallel anchor points.

CHR converters showed greater social decline in the 
year prior to baseline, compared to non-converters, add-
ing to the mounting evidence that impairments in social 
functioning may be a marker of underlying vulnerabil-
ity to the illness.69,73 Although there was no relationship 
between current functioning and age, recent findings sug-
gest a complex association between social decline and age 
in CHR converters. For example, the social decline varia-
ble entered in the NAPLS Psychosis Risk Calculator was 
measured as decline in the past year prior to baseline.27,65 
By contrast, Cornblatt and colleagues74 found that social 
decline over follow-up significantly predicted psychosis. 
While there might be other explanatory factors, the aver-
age age of the CHR cohorts (16-y-old for RAP and 18-y-
old for NAPLS2), suggests that mid-adolescence may be 
a particularly critical period for a decline in social skills 
in true-positive prodromal patients. Indeed, this develop-
mental period (16- to 18-y-old) coincides with an elevated 
risk period of developing schizophrenia.75,76 Collectively, 
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these findings indicate that it is critical to take the age 
of the CHR sample into consideration when examining 
social decline.

Compared to social decline, the distribution of role 
decline prior to baseline was more variable and not 
associated with psychosis onset. This is consistent with 
previous findings that have shown that role, compared 
to social impairments, are not as predictive of psycho-
sis.26,77–79 Poor role functioning may be more susceptible 
to environmental determinants, such as economic factors 
and access to educational resources80 and may not serve 
as a direct premorbid marker of psychosis. Moreover, 
impaired role functioning has been found to be a core 
aspect of long-term disability.19

Our findings should be considered in the context of cer-
tain limitations. First, the current study did not examine 
the impact of treatment, especially with medication, on 
changes in functioning over time. Future studies should 
explore whether different medication classes are related 
to the longitudinal improvements seen in the CHR group. 
Second, the GF scales produce 2 independent global 
functioning scores, rather than producing a single over-
all score. However, combining social and role is likely to 
cloud the relative contributions of each domain to the 
prediction of psychosis and long-term disability. In fact, 
our findings support separating the domains, as they are 
differentially related to psychosis onset. Third, the GF 
scales do not allow the parsing of functionally-relevant 
components (eg, number of friends), which may be pre-
ferred in certain contexts. However, the GF scales were 
constructed to produce a single score for both domains 
that are reliable and stable over time, and therefore, more 
suitable for studying the prediction of psychosis. Finally, a 
substantial proportion of the conversions occurred prior 
to the 6-month assessment, thereby making it difficult to 
examine functional changes over 2-years. The third phase 
of NAPLS may be better suited to address this question 
as the functional assessments are spaced closer together 
(ie, every 2 mo).
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