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to PC, with moderate-large effect sizes. Expectedly, UHR 
had significantly lower SIPS positive symptom scores than 
EOP, but similar SIPS negative, disorganized, and general 
symptom scores. Compared to PC, both EOP and UHR 
had more severe basic thought and perception disturbances, 
and significantly more often met cognitive disturbances 
criteria (EOP = 50.0 %, UHR = 40.9 %, PC = 14.8 %). 
Compared to UHR, both EOP and PC significantly less 
often met cognitive-perceptive BS criteria (EOP = 35.0 %, 
UHR = 68.2 %, PC = 25.9 %). BS were significantly more 
prevalent in both EOP and UHR than PC, and UHR were 
similar to EOP in symptom domains. Given the uncertain 
outcome of adolescents at clinical high-risk of psychosis, 
future research is needed to determine whether the com-
bined assessment of early subjective disturbances with 
observable APS can improve the accuracy of psychosis 
prediction.

Keywords Basic symptoms · Adolescents · Early-onset 
psychosis · Ultra-high risk · Early detection

Abstract While attenuated psychotic symptoms (APS) 
and basic symptoms (BS) are the main current predictors of 
psychosis in adults, studies in adolescents are scarce. Thus, 
we (1) described the prevalence and severity of positive, 
negative, disorganization, general, and basic symptoms in 
adolescent patients at ultra-high risk for psychosis (UHR), 
with other non-psychotic psychiatric disorders (PC) and 
with early-onset psychosis (EOP); and (2) investigated BS 
criteria in relation to UHR criteria. Sixty-nine 12–18-year-
old adolescents (15.3 ± 1.7 years, female = 58.0 %, 
UHR = 22, PC = 27, EOP = 20) were assessed with the 
structured interview for prodromal syndromes (SIPS) 
and the schizophrenia proneness instrument-child and 
youth version (SPI-CY). Despite similar current and past 
12-month global functioning, both UHR and EOP had sig-
nificantly higher SIPS total and subscale scores compared 

Drs. N. Lo Cascio and R. Saba contributed equally to this paper.

Electronic supplementary material The online version of this 
article (doi:10.1007/s00787-016-0832-7) contains supplementary 
material, which is available to authorized users.

 * Christoph U. Correll 
 ccorrell@lij.edu

1 Department of Neurosciences and Neurorehabilitation, 
Bambino Gesù Children’s Hospital, Rome, Italy

2 Department of Neurology and Psychiatry, Sapienza 
University of Rome, Rome, Italy

3 The Zucker Hillside Hospital Department of Psychiatry, 
North Shore-LIJ Health System, 75-59 263rd Street, Glen 
Oaks, NY 11004, USA

4 Hofstra North Shore-LIJ School of Medicine, Hofstra 
University, Hempstead, NY, USA

5 The Feinstein Institute for Medical Research, Manhasset, 
NY, USA

6 Research Unit for Child and Adolescent Psychiatry, Aalborg 
University Hospital, North Denmark Region, Denmark

7 School of Medicine, Keio University, Tokyo, Japan
8 Department of Neurosciences, Mental Health and Sensory 

Organs, Sapienza University of Rome, Rome, Italy
9 Albert Einstein College of Medicine, Yeshiva University, 

Bronx, NY, USA
10 University Hospital of Child and Adolescent Psychiatry 

and Psychotherapy, University of Bern, Bern, Switzerland

http://crossmark.crossref.org/dialog/?doi=10.1007/s00787-016-0832-7&domain=pdf
http://dx.doi.org/10.1007/s00787-016-0832-7


1092 Eur Child Adolesc Psychiatry (2016) 25:1091–1102

1 3

Introduction

Research in psychosis prevention presents an important chal-
lenge for contemporary psychiatry [1] that should consider 
the particular needs of children and adolescents [2, 3]. Aside 
from the genetic or familial high-risk research, two different 
sets of clinical high-risk criteria—both developed and vali-
dated mainly in adults—are currently used for early detec-
tion of psychosis regardless of age [4]. The ultra-high risk 
(UHR) criteria, proposed by the Melbourne group of the Per-
sonal Assessment and Crisis Evaluation clinic, require one or 
more attenuated positive psychotic symptom (APS) or brief 
intermittent psychotic symptom (BIPS), or a genetic risk fac-
tor plus a functioning deterioration (GRD) [5]. Alternatively, 
the basic symptom (BS) criteria, selected from the data of the 
prospective Cologne Early Recognition study, require two or 
more cognitive disturbances (COGDIS) or at least one cog-
nitive or perceptive basic symptom (COPER) [6, 7]. BS refer 
to subjectively experienced subclinical disturbances in drive, 
affect, thinking, speech, body as well as sensory perception, 
motor action, central vegetative functions, and stress toler-
ance [8]. Being subjective, BS remain predominately private 
and are rarely observable to others, although patient’s self-
initiated coping strategies in response to them may be recog-
nizable to the outside world. Being self-experiences, BS dif-
fer from both negative symptoms, understood as functional 
deficits observable to others, and positive symptoms, expe-
rienced by the patient as real, normal thoughts, beliefs, and 
behaviours. In contrast, BS are spontaneously recognized as 
disturbances of mental processes. BS were regarded to form 
the basis of a fluctuating productive psychosis [9]; in fact BS 
can occur at every illness stage, but the ability to experience 
them often attenuates with progressive illness and emerging 
psychotic symptoms, commonly reemerging upon remission 
of full psychotic symptoms [8].

Clinical high-risk criteria were associated with pooled 
3-year conversion rates of 29 % for UHR criteria, and 
40 % for COGDIS, and a pooled 2-year conversion rate 
of 21 % for COPER in predominately adult samples, 
with lower conversion rates in adolescent UHR samples 
compared to adult or mixed older adolescent-young adult 
samples [4]. Thus, the detection of children and adoles-
cents at true risk for psychosis may be more challenging 
using the UHR criteria, given the ongoing developmental 
processes that can sometimes mimic the clinical presenta-
tion of APS or BIPS [10]. Distinctive developmental fea-
tures are further suggested by results from a general pop-
ulation study in which APS, especially perception-related 
APS, were more prevalent in subjects aged <16 years 
compared to 16–40-year-olds, showing decreasing clini-
cal relevance of APS for psychosocial functioning with 
decreasing age [11]. Moreover, in a study of 89 adoles-
cent inpatients (age = 15.1 ± 1.6 years) with affective or 

psychosis-spectrum disorders, 23.6 % fulfilled APS criteria 
[12]. Notably, the presence of APS was associated with sig-
nificantly more comorbid conditions (including depressive, 
disruptive and personality disorders) that often emerge at 
this age and that might confound true UHR status.

As BS compared to UHR criteria may have at least equal 
predictive power for psychosis [4] and as their combina-
tion seems to increase predictive power [13–15], assessing 
BS may be particularly helpful in children and adolescents. 
Thus, because of the different grouping of individual BS 
in minors compared to adults [16], their assessment was 
recently adapted by the schizophrenia proneness instrument, 
child and youth version (SPI-CY) [17, 18]. Four different BS 
dimensions were identified in children and adolescent (ady-
namia, perception disturbances, neuroticism, and thought 
and motor disturbances) [19], compared to the six dimen-
sions generated by the validation of the schizophrenia prone-
ness instrument in adults (affective-dynamic disturbances, 
cognitive-attentional impediments, cognitive disturbances, 
disturbances in experiencing self and surrounding, body 
perception disturbances, and perception disturbances) [20]. 
Interestingly, adynamia appeared to play an important role as 
indicated by its central position in the generated circumplex 
structure, which in the final adult structure was divided in 
cognitive-attentive impediments and cognitive disturbances. 
Moreover, the SPI-CY puts emphasis on the differentiation 
between BS and symptoms inherent to non-psychotic child 
and adolescent psychiatric disorders, and also allows the 
inclusion of parental reports where considered appropri-
ate, although keeping its focus on the self-perception of the 
patient. The SPI-CY had good practicability and discrimina-
tive validity in a pilot study in children and adolescents con-
sidered at clinical high-risk for psychosis (70 % with APS) 
compared to clinical and general population controls [21]. 
However, English and Italian translations of the SPI-CY 
have not been validated beyond accuracy of the translation.

Aims

The purpose of this cross-sectional study was to (1) 
describe prevalence and severity of positive, negative, dis-
organization, general, and basic symptoms in UHR ado-
lescents patients, other non-UHR adolescent patients with 
non-psychotic disorders, and EOP patients; and (2) investi-
gate BS criteria in relation to UHR criteria.

Methods

Setting

Participants were recruited between 08/2011 and 07/2012 
from the child and adolescent inpatient and outpatient 
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services of two tertiary care psychiatric hospitals: the 
Zucker Hillside Hospital in Glen Oaks, New York, USA, 
as part of the ongoing Adolescent Mood Disorder and Psy-
chosis Study; and the Bambino Gesù Children’s Hospital in 
Rome, Italy. The Zucker Hillside Hospital has a semi-urban 
catchment area of approximately 3.5 million people, while 
the Bambino Gesù Children’s Hospital has an urban catch-
ment area of approximately 1.0 million people.

Sample

The sample consisted of 69 12–18-year-old help-seeking 
adolescents with a clinical diagnosis of any anxiety-, mood- 
or psychosis-spectrum disorder, admitted to the Zucker 
Hillside Hospital (n = 39) or Bambino Gesù Children’s 
Hospital (n = 30). Patients formed three groups according 
to the structured interview for prodromal syndromes (SIPS) 
[22]: (1) EOP group, mainly not in remission; (2) UHR 
group by APS, BIPS and/or GRD criteria; and (3) psychiat-
ric controls (PC) with a non-psychotic DSM-IV axis I dis-
order but neither EOP nor UHR. Exclusion criteria for all 
groups were a premorbid IQ < 70, current mental disorder 
due to a general medical condition; and DSM-IV defined 
substance-induced mental disorder or substance depend-
ence. Additionally, UHR and PC were not allowed a life-
time diagnosis of psychosis.

Assessments

Lifetime diagnoses were assessed using the structured clin-
ical interview for DSM-IV disorders [23], supplemented by 
paediatric diagnoses from the schedule for affective disor-
ders and schizophrenia for school-age children-present and 
lifetime version [24].

UHR criteria were assessed using the SIPS that con-
sists of four subscales: positive, negative, disorganiza-
tion, and general symptoms. According to APS severity 
requirements, these were recorded as “present” only when 
the score of any positive symptoms was 3–5. Patients and 
caregivers were interviewed separately and the information 
was integrated, using the higher rating. The SIPS possesses 
good predictive validity and inter-rater reliability [25]. Both 
current and past-year-highest global functioning were rated 
using the well-anchored version of the Global Assessment 
of Functioning (GAF) [26], that is contained in the SIPS in 
order to assess a drop in functioning.

The two BS criteria and their 14 constituting BS were 
assessed using the SPI-CY [17, 18] that consists of four 
subscales: adynamia, perception disturbances, neuroticism 
and thought and motor disturbances. The SPI-CY has good 
acceptability by children and adolescents and good dis-
criminant validity [21] plus good reliability across trained 
raters and different settings [27].

Interviewers were medical doctors or psychologists 
trained and supervised in the administration of the assess-
ments. Further, SIPS and SPI-CY ratings were discussed 
during consensus conferences.

Data analyses

Age of the three groups was normally distributed and 
compared by analysis of variance with Tukey’s tests for 
post hoc pairwise comparisons. Between-group com-
parisons of categorical variables were performed using χ2 
test, or Fisher’s exact test, whenever ≥1 cell contained ≤5 
patients. The GAF, SIPS and SPI-CY rank-scaled variables 
were analysed using Kruskal–Wallis test and Mann–Whit-
ney U tests for post hoc or initial pairwise comparisons. 
In addition, we performed correlational analyses between 
age and thought and perception disturbances (Kendall’s τ) 
across the entire sample. Effect sizes for significant pair-
wise comparisons were calculated using r for analysis of 
variance, Cramer’s V for χ2 and Rosenthal’s r for Mann–
Whitney U tests, and interpreted as follows: 0.1 = small, 
0.3 = medium and 0.5 = large effect size [28].

Data were analysed using JMP, version 5 (SAS Insti-
tute Inc., 1989–2003). Because of the study’s exploratory 
nature, no adjustment for multiple testing was made.

Results

Participant demographics

The sample included 22 UHR, 27 PC, and 20 EOP. Groups 
did not differ in demographics, except for EOP being older 
than UHR (Table 1).

Moderate centre effects were revealed for age and eth-
nicity: The US sample was older than the Italian sample 
(15.7 ± 1.7 vs. 14.7 ± 1.7, p = 0.024, r = 0.27), includ-
ing less Caucasians (48.7 vs. 83.3 %, p = 0.011, Cramer’s 
V = 0.44).

DSM‑IV diagnoses and psychotropic treatments

The only diagnostic difference between UHR and PC was 
a higher proportion of major depressive disorders among 
UHR (Table 1).

There was no statistically significant difference between 
EOP, UHR and PC regarding current antipsychotic use, 
which, irrespective of dosage, was generally the most 
common treatment (overall = 67.6 %). In contrast, sig-
nificantly more EOP received any psychotropic medication 
and, specifically, more benzodiazepines than both other 
groups, and, additionally, more mood stabilizers than UHR 
(Table 2).
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Table 1  Demographic and clinical characteristics in the total sample, early-onset psychosis (EOP), ultra-high risk (UHR) and psychiatric con-
trol (PC) individuals

Total (N = 69) EOP (N = 20) UHR (N = 22) PC (N = 27) P valuea Effect sizeb

EOP vs. UHR EOP vs. PC UHR vs. PC

Demographics

 Age (years ± SD) 15.3 ± 1.7 16.1 ± 1.9 14.7 ± 1.4 15.1 ± 1.7 0.028 0.15 n.s. n.s.

 Sex (female, %) 40 (58.0) 9 (45.0) 14 (63.6) 17 (63.0) 0.38

 Race (N, %) 0.66

  Caucasian 44 (63.8) 11 (55.0) 14 (63.6) 19 (70.4)

  Hispanic 15 (21.7) 6 (30.0) 4 (18.2) 5 (18.5)

  Afro-American 7 (10.1) 1 (5.0) 3 (13.6) 3 (11.1)

  Asian 2 (2.9) 1 (5.0) 1 (4.6) 0 (0.0)

  Mixed 1 (1.5) 1 (5.0) 0 (0.0) 0 (0.0)

 Family history (N, %)c 0.88

  None 36 (64.3) 10 (66.7) 14 (70.0) 12 (57.1)

  Psychosis 2 (3.6) 0 (0.0) 1 (5.0) 1 (4.8)

  Mood disorder 12 (21.4) 3 (20.0) 3 (15.0) 6 (28.5)

  Substance abuse 4 (7.1) 2 (13.3) 1 (5.0) 1 (4.8)

  Other 2 (3.6) 0 (0.0) 1 (5.0) 1 (4.8)

 Substance abuse (N, %)d 10 (14.9) 5 (26.3) 3 (13.6) 2 (7.7) 0.22

Primary and comorbid lifetime DSM-IV axis I diagnoses (N, %)

 Schizophrenia-spectrum 
disorderse

11 (15.9) 11 (55.0) 0 (0.0) 0 (0.0)

  Schizophreniae 1 (1.5) 1 (5.0) 0 (0.0) 0 (0.0)

  Schizoaffective  
disordere

1 (1.5) 1 (5.0) 0 (0.0) 0 (0.0)

  Brief psychotic  
disordere

4 (5.8) 4 (20.0) 0 (0.0) 0 (0.0)

  Psychotic disorder 
NOSe

5 (7.2) 5 (25.0) 0 (0.0) 0 (0.0)

 Bipolar-spectrum  
disorders

19 (27.5) 4 (20.0) 7 (31.8) 8 (29.6) 0.66

  Bipolar I disorder 4 (5.8) 3 (15.0) 0 (0.0) 1 (3.7) 0.097

   With psychotic  
featurese

3 (4.3) 3 (15.0) 0 (0.0) 0 (0.0)

   Without psychotic 
features

1 (1.5) 0 (0.0) 0 (0.0) 1 (3.7) 0.45

  Bipolar disorder NOS 5 (7.2) 1 (5.0) 3 (13.6) 1 (3.7) 0.37

  Mood disorder NOS 10 (14.5) 0 (0.0) 4 (18.2) 6 (22.2) 0.085

 Depressive-spectrum 
disorders

33 (47.8) 8 (40.0) 14 (63.6) 11 (40.7) 0.20

  Major depressive 
disorder

18 (26.1) 6 (30.0) 9 (40.9) 3 (11.1) 0.055

   With psychotic fea-
turese

6 (8.7) 6 (30.0) 0 (0.0) 0 (0.0)

   Without psychotic 
features

12 (17.4) 0 (0.0) 9 (40.9) 3 (11.1) 0.0012 n.s. n.s. 0.34

  Dysthymic disorder 2 (2.9) 1 (5.0) 0 (0.0) 1 (3.7) 0.60

  Depressive disorder 
NOS

13 (18.9) 2 (10.0) 5 (22.7) 6 (22.2) 0.49

  Adjustment disorder 1 (1.5) 0 (0.0) 0 (0.0) 1 (3.7) 0.45

 Anxiety disorders 21 (30.4) 4 (20.0) 8 (36.4) 9 (33.3) 0.47

 Eating disorders 4 (5.8) 0 (0.0) 0 (0.0) 4 (14.8) 0.037 n.s. n.s. n.s.
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Moderate centre effects in the Italian compared to the 
US sample involved more frequently diagnosed anxiety 
disorders (43.3 vs. 20.5 %, p = 0.041, Cramer’s V = 0.25), 
less use of antidepressants (13.3 vs. 39.5 %, p = 0.017, 
Cramer’s V = 0.31) or any current medication (66.7 vs. 
94.1 %, p = 0.0050, Cramer’s V = 0.37).

SIPS positive, negative, disorganization and general 
symptoms

Of 27 PC, four (14.8 %) reported longer-standing APS not 
meeting the UHR onset criterion (i.e., onset or worsening 
within the past 12 months).

Compared to UHR, EOP expectedly had significantly 
higher positive symptom scores. On all other SIPS sub-
scales, UHR and EOP did not differ significantly (Table 3).

Compared to PC, both EOP and UHR expectedly had 
more frequent and severe positive symptoms. Further, both 
EOP and UHR had more frequent negative and disorganiza-
tion symptoms. UHR also had more severe disorganization 
symptoms. Finally, EOP and UHR had more severe general 
symptoms (Table 3). Detailed results of SIPS individual 
items are provided as supplemental material (Table S1).

Compared to the US sample, negative symptoms were 
detected more frequently in the Italian sample (93.3 vs. 
56.4 %, p = 0.0010, Cramer’s V = 0.41), in which nega-
tive symptoms were also more severe (2.2, Q1–Q3 = 1.5–
2.8 vs. 0.7, Q1–Q3 = 0.2–1.5; p < 0.0001; Rosenthal’s 
r = 0.54).

BS criteria and SPI‑CY thought and perception 
disturbances

Altogether, seventeen (24.6 %) participants met both 
COGDIS and COPER criteria, six (8.7 %) met only COG-
DIS and twelve (17.4 %) only COPER criteria (Fig. 1). 
The 23 COGDIS patients (33.3 %) were more likely to 
have schizophrenia-spectrum disorders (30.4 vs. 8.7 %; 
p = 0.020; Cramer’s V = 0.28), lower global functioning 
(30, Q1–Q3 = 20–43, vs. 44, Q1–Q3 = 35–54; p = 0.0030; 
Rosenthal’s r = 0.36) and were more likely to receive 
antipsychotic treatment (87.0 vs. 57.8 %; p = 0.015; Cram-
er’s V = 0.29). There was no other difference between 
patients meeting and not meeting COPER criteria regarding 
demographic, diagnostic or psychotropic treatment charac-
teristics. Additionally, age was not significantly associated 

Bold value indicates P< 0.05

ADHD attention-deficit/hyperactivity disorder, GAF global assessment of functioning, NOS not otherwise specified, Q1 first quartile, Q3 third 
quartile, SD standard deviation
a Chi squared test for categorical variables, ANOVA for age and Kruskal–Wallis test for GAF scores
b Effect sizes were only calculated if post hoc pairwise comparisons were significant, using Cramer’s V for Chi squared tests and r for ANOVA
c Total = 56
d Total = 67; none with substance dependence
e By design/grouping

Table 1  continued

Total (N = 69) EOP (N = 20) UHR (N = 22) PC (N = 27) P valuea Effect sizeb

EOP vs. UHR EOP vs. PC UHR vs. PC

  Nervous bulimia 1 (1.5) 0 (0.0) 0 (0.0) 1 (3.7) 0.45

  Eating disorder NOS 3 (4.3) 0 (0.0) 0 (0.0) 3 (11.1) 0.087

 Other diagnoses 19 (27.5) 5 (25.0) 8 (36.4) 6 (22.2) 0.52

 Asperger disorder 1 (1.5) 0 (0.0) 1 (4.6) 0 (0.0) 0.34

 ADHD 8 (11.6) 4 (20.0) 3 (13.6) 1 (3.7) 0.21

 Disruptive behavior 
disorders

10 (14.5) 3 (15.0) 5 (22.7) 2 (7.4) 0.32

  Conduct disorder 2 (2.9) 0 (0.0) 2 (9.1) 0 (0.0) 0.11

  Oppositional defiant 
Disorder

8 (11.6) 3 (15.0) 3 (13.6) 2 (7.4) 0.68

 No DSM-IV axis I 
disorder

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1.00

Global assessment of functioning

 Current GAF (median; 
Q1, Q3)

41 (23.5, 50) 37 (21, 43.5) 40 (30, 47.5) 45 (26, 58) 0.060

 Past-year-highest GAF 
(median; Q1, Q3)

58 (50, 65) 55 (47.7, 60.2) 54.5 (47.7, 65) 60 (50, 70) 0.32
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Table 2  Psychotropic treatments in the total sample, Early-Onset Psychosis (EOP), Ultra-High Risk (UHR) and Psychiatric Control (PC) indi-
viduals

Bold value indicates P< 0.05

SD standard deviation
a Chi squared test for categorical variables and ANOVA for age
b Effect sizes were only calculated if post hoc pairwise comparisons were significant, using Cramer’s V for Chi squared tests
c Total = 64
d Total = 68

Total (N = 69) EOP (N = 20) UHR (N = 22) PC (N = 27) P valuea Effect sizeb

EOP vs. UHR EOP vs. PC UHR vs. PC

Current medication (N, %)

 Nonec 12 (18.7) 0 (0.0) 5 (22.7) 7 (29.2) 0.048 0.35 0.36 n.s.

 Antipsychoticd 46 (67.6) 17 (85.0) 14 (63.6) 15 (57.7) 0.13

 Mood stabilizerd 14 (20.6) 8 (40.0) 2 (9.1) 4 (15.4) 0.033 0.36 n.s. n.s.

 Antidepressantd 19 (27.9) 4 (20.0) 6 (27.3) 9 (34.6) 0.55

 Benzodiazepined 6 (8.8) 5 (25.0) 0 (0.0) 1 (3.8) 0.0089 0.39 0.32 n.s.

Age of first psychotropic 
(years ± SD)

14.4 ± 2.2 14.8 ± 2.6 14.3 ± 2.0 14.1 ± 2.0 0.66

Age of first antipsychotic 
(years ± SD)

14.6 ± 2.1 14.9 ± 2.7 14.7 ± 1.6 14.1 ± 1.6 0.54

Table 3  SIPS symptoms in the total sample, early-onset psychosis (EOP), ultra-high risk (UHR) and psychiatric control (PC) individuals

Bold value indicates P< 0.05

Q1 first quartile, Q3 third quartile, SD standard deviation
a Chi squared test for categorical variables and Kruskal–Wallis test for continuous variables
b Effect sizes were only calculated if post hoc pairwise comparisons were significant, using Cramer’s V for Chi squared tests and Rosenthal’s r 
for Mann–Whitney U tests
c Present if score ≥3
d Total = 68
e Total = 67
f Total = 66

Total (N = 69) EOP (N = 20) UHR (N = 22) PC (N = 27) pa Effect sizeb

EOP vs. UHR EOP vs. PC UHR vs. PC

Positive symptoms

 Nc (%) 45 (65.2) 19 (95.0) 22 (100.0) 4 (14.8) <0.0001 n.s. 0.79 0.85

 Median (Q1, Q3) 1.4 (0.6, 2.4) 2.8 (1.7, 3.5) 1.5 (1.2, 2.2) 0.4 (0, 1) <0.0001 0.45 0.76 0.72

Negative symptoms

 Nc (%) 50 (72.5) 18 (90.0) 18 (81.8) 14 (51.9) 0.0070 n.s. 0.40 0.31

 Median (Q1, Q3) 1.5 (0.5, 2.4) 1.5 (0.7, 2.4) 2.2 (1.3, 2.5) 0.7 (0.2, 2.3) 0.061

Disorganization symptoms

 Nc (%)d 29 (42.6) 12 (63.2) 11 (50.0) 6 (22.2) 0.015 n.s. 0.44 0.29

 Median (Q1, Q3) 0.7 (0.2, 1.2) 0.7 (0.5, 1.5) 1.0 (0.7, 1.6) 0.5 (0.2, 0.7) 0.0048 n.s. n.s. 0.46

General symptoms

 Nc (%)e 61 (91.0) 19 (100.0) 20 (95.2) 22 (81.5) 0.069 n.s. 0.37 0.44

 Median (Q1, Q3) 2.2 (1.5, 2.7) 2.5 (1.5, 3) 2.7 (1.7, 3.4) 2 (1, 2.2) 0.0032

All symptoms

 Nc (%)f 64 (97.0) 18 (100.0) 21 (100.0) 25 (92.6) 0.22 n.s. 0.55 0.58

 Median (Q1, Q3) 1.5 (0.9, 2.1) 1.9 (1.3, 2.4) 1.8 (1.4, 2.3) 0.9 (0.5, 1.5) <0.0001
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with thought disturbances (p = 0.16) or perception distur-
bances (p = 0.085) across the entire sample.

Compared to UHR, EOP were less likely to meet 
COPER criteria. However, EOP and UHR did not differ 
regarding on COGDIS criteria, thought and perception dis-
turbances (Table 4).

Compared to PC, both EOP and UHR were more likely 
to meet COGDIS criteria, and had more severe thought 
and perception disturbances. UHR were also more likely 
to meet COPER criteria (Table 4). Detailed results of SPI-
CY individual items are provided as supplemental material 
(Table S2).

Additionally, regarding BS, the four PC with longer-
standing APS not meeting the UHR onset criterion did not 
differ from other PC.

Finally, BS did not differ between the US and Italian 
subsamples.

Discussion

Answering the call for more studies on distinctive develop-
mental features in the early detection of psychosis [2, 3], 
the present cross-sectional study explored the prevalence 
and severity of positive, negative, disorganization, general 
and basic symptoms in adolescent inpatients with EOP, an 
UHR state and other non-psychotic psychiatric disorders 
(PC) as well as the distribution of BS criteria across the 
three groups.

Prevalence and severity of cognitive and perceptive BS

Like in other adolescent and adult studies [7, 13–15, 21], 
UHR and BS criteria frequently co-occurred. Compared to 
PC, both EOP and UHR reported a greater number and sever-
ity of the thought and perception disturbances included in 
COPER and COGDIS criteria. These findings, linking BS to 
the psychotic spectrum, are consistent with earlier studies of 
remitted psychotic adolescents who more frequently reported 
thought and perception disturbances than adolescents with 
other psychiatric disorders [29, 30]. However, these studies 
only assessed presence, but not severity of BS, and did not 
consider UHR status. The only prior study of adolescents that 
compared BS between clinical high-risk adolescents and non-
psychotic psychiatric in- and outpatients as well as healthy 
controls also found higher prevalence and severity of BS in 
clinical high-risk patients [21]. However, in that sample, BS-
defined (65 %, mainly COPER) and UHR-defined clinical 
high-risk patients (70 %) were mixed together.

Furthermore, COGDIS criteria were significantly asso-
ciated with a diagnosis of schizophrenia-spectrum disor-
ders and decreased functioning, more so than COPER. 
These findings are consistent with results of earlier studies, 

which showed that thought disturbances distinguished well 
between young adults suffering from first episode schizo-
phrenia or depression [31], whereas perplexity, self-distur-
bances and diminished affectivity differentiated between 
young adults with depression meeting and not meeting 
UHR criteria [32]. Thus, COGDIS criteria may be par-
ticularly useful in the early detection of clinical high-risk 
adolescents [14], given the fact that UHR may present with 
different psychiatric diagnoses, especially major depres-
sion, that are commonly present in UHR subjects but that 
typically do not predict transition to psychosis [33–35]. On 
the other hand, COPER criteria are considered to represent 
either a low symptom subtype or a less imminent risk for 
psychosis [16]. A meta-analysis of studies in individuals 
at clinical high-risk for psychosis recently confirmed that 
BS criteria strongly increased the odds of identifying early 
prodromal phases of schizophrenia-spectrum psychoses as 
opposed to affective psychoses [36].

Future studies will need to replicate and extend these 
cross-sectional results in larger adolescent samples of less 
psychosis-specialized centres and explore the predictive 
validity of BS longitudinally. Following 57 adolescents 
meeting UHR or COGDIS criteria for 2 years, Ziermans 
et al. [15] found that 15.6 % converted to psychosis, with 
the highest conversion in those meeting both UHR and 
COGDIS criteria (21.9 %). However, compared to conver-
sion rates in adults (25–46 %), the 2-year conversion rate of 
18.0 % in adolescent COGDIS patients in that sample was 
clearly lower, consistent with recently reported low pooled 
conversion rates in adolescent UHR samples [4]. Further, 
adolescent patients were at least three times more likely 

Fig. 1  Number of individuals in the early-onset psychosis (EOP), 
ultra-high risk (UHR) and psychiatric control (PC) groups fulfilling 
basic symptom (BS) cognitive disturbances (COGDIS) and cognitive-
perceptive BS (COPER) criteria
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to have remitted from their clinical high-risk state than to 
develop full-blown psychosis [15]. Yet, at 54 %, the remit-
ted patients had also received psychotropic medication 
more frequently already at baseline than converters (33 %), 
which might have confounded the findings. Future studies 
should therefore more closely examine the role of pharma-
cologic and psychosocial treatment effects on conversion 
and remission as well as related predictors or risk factors 
[37]. This need to examine treatment effects also arises in 
naturalistic studies, as—like in our sample—clinical high-
risk samples frequently receive medications, including 
antipsychotics [38].

Lower psychotic conversions in adolescents might also 
relate to an age-dependent lower clinical significance and 
higher prevalence of clinical high-risk symptoms in chil-
dren and adolescents compared to adults, which might 
introduce an age bias in younger individuals around age 
15 and 16 [11]. While the presence and nature of an age 

cut-off for BS has not been studied, future studies should 
also examine age effects in clinical and non-clinical 
populations.

Psychopathology in UHR compared EOP and PC

Consistent with studies evaluating negative, disorganization 
and general symptoms in mixed samples of adolescents 
and young adults [35, 39], compared to PC, both UHR and 
EOP had significantly more frequent and/or severe SIPS 
subscale scores, particularly regarding disorganization, 
at moderate-large effect sizes. This finding suggests that 
these domains might further differentiate UHR from PC, 
in particular in terms of symptom severity. Thus, similar to 
the potentially important role of the Adynamia dimension 
of BS [16, 21], these domains might facilitate prediction 
of psychosis in clinical high-risk samples. In fact, follow-
up studies in adult or mixed-age UHR samples already 

Table 4  SPI-CY basic symptoms in the total sample, early-onset psychosis (EOP), clinical-high risk (CHR) and psychiatric control (PC) indi-
viduals

Bold value indicates P< 0.05

COGDIS cognitive disturbances. At least two symptoms, occurrence ≥1 times a week within the last 3 months. COPER cognitive-perceptive 
basic symptoms. At least one symptom, onset/notable increase in frequency ≥12 months ago and occurrence ≥1 times a week within the last 
3 months, Q1 first quartile, Q3 third quartile, SD standard deviation
a Chi squared test for categorical variables and Kruskal–Wallis test for continuous variables
b Effect sizes were only calculated if post hoc pairwise comparisons were significant, using Cramer’s V for Chi squared tests and Rosenthal’s r 
for Mann–Whitney U tests

Total (N = 69) EOP (N = 20) UHR (N = 22) PC (N = 27) pa Effect sizeb

EOP vs. UHR EOP vs. PC UHR vs. PC

Basic symptoms criteria

 COGDIS (Items 1–9)

  N (%) 23 (33.3) 10 (50.0) 9 (40.9) 4 (14.8) 0.027 n.s. 0.38 0.29

 COPER (Items 5–14)

  N (%) 29 (42.0) 7 (35.0) 15 (68.2) 7 (25.9) 0.0088 −0.33 n.s. 0.42

 Thought disturbances

  Median (Q1, Q3) 0.5 (0, 1.2) 0.7 (0.4, 1.2) 0.7 (0.4, 1.7) 0.2 (0, 0.6) 0.0030 n.s. 0.38 0.45

 Perception disturbances

  Median (Q1, Q3) 0 (0, 1.2) 0.1 (0, 0.8) 0.2 (0, 1.2) 0 (0, 0.2) 0.016 n.s. 0.29 0.39

Thought disturbance items included in basic symptoms criteria Perception disturbance items included in basic symptoms criteria

1. Disturbances of abstract thinking 10. Decreased ability to discriminate between ideas and perception, fantasy and 
true memories

2. Inability to divide attention 11. Unstable ideas of reference

3. Disturbance of expressive speech 12. Derealization

4. Captivation of attention by details of the visual field 13. Visual perception disturbances

5. Thought interference 14. Acoustic perception disturbances

6. Thought pressure

7. Disturbance of receptive speech

8. Thought perseveration

9. Thought blockages
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reported an association between negative and disorganiza-
tion symptoms and conversion to psychosis [40–42].

Although EOP unsurprisingly had a significantly higher 
positive symptom load than UHR, the fact that UHR and 
EOP did not differ regarding negative, disorganization and 
general symptom illustrates the high symptom load in UHR 
as well as the symptomatic similarity of UHR and EOP. 
While similar findings were reported for a mixed-age sam-
ple by Simon et al. [39] using the SIPS, Fusar-Poli et al. 
[43] reported less marked negative symptoms, but similar 
general psychopathology in mixed-age UHR and first-epi-
sode psychosis patients using the Comprehensive Assess-
ment of At-Risk Mental States [44]. Generally, the fact that 
subjects meeting clinical high-risk criteria already suffer 
from multiple mental and functional disturbances for which 
they seek help, underscores that this clinical category is not 
only an attempt to define high-risk for psychosis but also 
identifies a group of patients with an unclear trajectory who 
require evaluation and help, with conversion to psychosis 
just being one of several relevant outcomes [45].

Off‑label antipsychotic treatment

The finding that two out of three adolescents without a 
psychotic disorder received off-label antipsychotic treat-
ment requires critical appraisal. However, as commonly 
observed in other paediatric UHR samples [12, 46], our 
sample was also characterized by a wide range of mood, 
anxiety and disruptive behaviour symptoms, which did not 
differ significantly from the clinical psychiatric diagnoses 
in the PC group. Therefore, the fact that second-generation 
antipsychotics are nowadays prescribed much more for 
a wide range of non-psychotic psychopathology than for 
schizophrenia-spectrum disorders [47–50] may explain 
the high frequency of antipsychotic use in the UHR and 
PC group that was only numerically lower than in the EOP 
group. Nevertheless, clinicians should carefully consider 
the use of antipsychotics that is often off-label and either 
in lieu or without prior use of psychosocial treatments [51–
53], the latter of which have even been found to be effec-
tive in youth and young adults with UHR [37, 54]. Care 
in the use of antipsychotics is clearly in order, given their 
documented potential for acute and long-term side effects 
[55–57] and given the limited data supporting their early 
use, even if intended toward psychosis prevention [37, 54]. 
In this regard, since current medications were prescribed 
according to clinical diagnoses and evaluation prior to 
SIPS and SPI-CY assessments, it is somewhat unlikely 
that antipsychotic use in our sample was due to an off-label 
early intervention targeting clinical high-risk status spe-
cifically or exclusively. Nevertheless, we cannot exclude 
this possibility, and based on the fact that prospective 
data clearly suggest that only a minority of patients with 

UHR and PC transition to a full psychotic disorder over 
1–3 years [4], clinicians may require additional information 
regarding the inadvisability of first-line antipsychotic use in 
this population that ought to receive psychosocial interven-
tions first-line instead of, or at least before antipsychotics 
[37, 54], as well as targeted, evidence-based treatment for 
non-psychotic disorders if they are distressing or impair 
functioning.

Strengths and limitations

Besides the already discussed limitations (e.g., the small, 
heterogeneous sample limiting our power to detect medium 
to small group differences, and the cross-sectional design), 
further limitations and strengths of our study require con-
sideration. Another limitation is that while interviewers and 
raters were trained in the respective instruments, no formal 
inter-rater reliability testing was performed. A strength 
is the sample’s independence of specialized early detec-
tion centres, thus representing a more general adolescent 
patient population. However, as reflected by the high rate 
of UHR and EOP patients compared to even less selected 
adolescent patient samples [58] or delinquent adolescents 
[59], both hospitals are specialized in psychosis treatment, 
likely biasing the sample towards patients suspected to 
suffer from psychosis. Furthermore, interviews were con-
ducted close to the time of intake, i.e., still within a rather 
acute state of EOP. While this enabled a reliable distinction 
between UHR and EOP, this timing might impair reliable 
assessment of BS that are known to attenuate in the acute 
psychotic phase [8] and might therefore have contributed 
to the higher rate of COPER in UHR compared to EOP. 
Finally, group assignment was based on both present and 
lifetime diagnostic and risk assessments in order to avoid 
wrong assignment of partially remitted, treated EOP that 
might confound the findings.

Conclusions

In summary, both attenuated psychotic symptoms and BS 
were more prevalent and clinically relevant in EOP and 
UHR adolescent patients than in PC. Moreover, BS crite-
ria correlated well with UHR criteria. Given the uncertain 
outcome of adolescents at clinical high-risk of psychosis 
[3, 60], future research is needed to determine whether the 
combined assessment of early subjective disturbances with 
observable APS can improve the accuracy of psychosis 
prediction.
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