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a b s t r a c t
Objective: Genetic syndromes related to psychosis have become increasingly important for exploring the trajectory that leads to psychosis onset. A very signiﬁcant opportunity for mapping earlier phases of the trajectory can
be found in 22q11.2 deletion syndrome (22q11DS). Comparative studies have shown that schizophrenic disorder
in 22q11DS largely resembles schizophrenia in the general population, but only few studies have investigated the
features of prodromal symptoms in 22q11DS. The aim of the present study was to investigate differences and
similarities between two samples: patients with 22q11DS clinically at risk for psychotic onset (UHR + 22q11DS
group) and patients at clinical high risk for psychotic onset (UHR group).
Method: The study was conducted on a sample of 30 individuals UHR + 22q11DS and 81 individuals at UHR without 22q11DS. The two groups were compared on positive, negative and depressive symptoms, level of general
functioning and IQ.
Results: There was a signiﬁcant group difference in negative symptoms, but no signiﬁcant differences were
found for positive, global and total symptoms. The UHR + 22q11DS group showed a lower level of general functioning. The clinical proﬁle of the UHR + 22q11DS group was clearly more homogeneous.
Conclusions: Even if the two UHR groups are comparable in terms of positive symptoms, the UHR + 22q11DS
have a speciﬁc clinical pattern characterized by higher negative symptoms, lower general functioning and an
older age of onset of the UHR state. This ﬁnding may be of clinical value for the development of speciﬁc therapeutic intervention for UHR + 22q11DS, and of theoretical value since the two groups may share only some underlying etiopathogenetic mechanisms.
© 2012 Elsevier B.V. All rights reserved.

1. Introduction
The identiﬁcation of individuals at high risk for severe psychiatric
disorders, particularly schizophrenia, has become one of the premiere
research topics in psychiatry over the past decade. This has been driven
by the view that the early identiﬁcation of disorder may improve outcome (Yung et al., 1996; Birchwood et al., 1997) and shed light on
the etiopathogenic processes involved (Birchwood et al., 1998; Parnas,
2000; Klosterkötter et al., 2001; Yung et al., 2004; Schultze-Lutter,
2009). The most commonly used method to identify help-seeking
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individuals in the putatively prodromal phase of psychotic disorders,
speciﬁcally schizophrenia, has been the “ultra‐high risk” (UHR) approach
(Yung et al., 1996). These criteria combine known trait and state risk
factors for the onset of schizophrenia, including attenuated positive psychotic symptoms, brief self-limiting psychotic symptoms, trait vulnerability and functional decline (Yung et al., 2003; Yung et al., 2004).
Genetic syndromes related to schizophrenia have become increasingly important for exploring the trajectory of psychosis onset. Among
these, a very signiﬁcant opportunity for mapping earlier phases of this
trajectory exists in 22q11.2 deletion syndrome (22q11DS) (Insel, 2010;
Karayiorgou et al., 2010), a syndrome associated with a microdeletion
of chromosome 22 band q11 with an estimated prevalence of between
1:2500 and 1:4000 live births (Scambler et al., 1992). 22q11DS is a complex disorder with multiple abnormalities affecting a large number of
tissues and organs, many of which are derived from neural crest cells
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(Robin and Shprintzen, 2005; Shprintzen, 2005). The diagnosis is deﬁned by the deletion of DNA from chromosome 22 at the q11.2
band spanning the region that is regarded as critical for multiple
functions. The physical and neurobehavioural phenotype of the syndrome includes high rates of congenital dysmorphic features (Scutt et
al., 2001), developmental structural brain abnormalities (Chow et al.,
1999), and a typical cognitive phenotype (Swillen et al., 2000) characterized by general cognitive functioning in the low borderline range,
while verbal memory, reading decoding and spelling skills are areas of
relative strength (Antshel et al., 2008).
This syndrome is also characterized by high rates of psychiatric disorders (Gothelf et al., 2007 particularly schizophrenia (Bassett and
Chow, 1999; Murphy, 2005). Studies of school-age children have
shown that individuals with 22q11DS have high rates of psychiatric
and behaviours disorders, such as attention‐deﬁcit/hyperactivity disorder, generalised anxiety disorder and obsessive–compulsive disorder
(Feinstein et al., 2002; Gothelf et al., 2004; Antshel et al., 2006). However, their incidence in 22q11DS is no higher than in other developmental
disorders (Feinstein et al., 2002; Antshel et al., 2006), suggesting that
that they are not indicative of a behavioural phenotype speciﬁcally associated with this syndrome (Feinstein et al., 2002).
By contrast, schizophrenia is speciﬁcally associated with 22q11DS
(Karayiorgou et al., 1995; Xu et al., 2008). Half of the adolescents with
22q11DS report transient psychotic experiences, while up to onethird of affected adults are diagnosed with schizophrenia (Murphy
et al., 1999; Bassett et al., 2003; Green et al., 2009). This rate of transition is comparable to the rates observed in UHR risk groups (Yung et
al., 2004; Ruhrmann et al., 2010), making 22q11DS one of the highest
known risk factors for schizophrenia. Moreover, 22q11DS is found in
up to one in 50 patients with schizophrenia, with reports ranging
from 0.3% to 2% (Karayiorgou et al., 1995; Arinami, 2006; Stefansson et
al., 2008). The occurrence of 22q11DS is even higher in patients with
childhood-onset schizophrenia (5.7%) (Sporn et al., 2004). For this reason, 22q11DS could represent an ideal human model to explore issues
related to early diagnosis and intervention for schizophrenia-related
abnormalities. Identifying shared and unique features for 22q11DS and
schizophrenia is critical for the understanding of genetic and neural
mechanisms underlying both disorders.
Comparative studies have shown that schizophrenic illness associated with 22q11DS largely resembles the illness as it presents in the
general population (Karayiorgou et al., 2010). For example, Murphy
et al. (1999) found that patients with schizophrenia and 22q11DS
had similar positive symptoms, less pronounced negative symptoms
and an older age of onset than a demographically‐matched group of
schizophrenia patients without 22q11DS. Other comparisons showed
no signiﬁcant differences in age of onset, life or cross-sectional positive or negative symptoms, or global functioning between adults
with schizophrenia with and without 22q11DS (Bassett et al., 1999;
2003).
Few studies have investigated the early signs and symptoms of
schizophrenia in patients with 22q11DS. Retrospective studies have
found that the incidence of major depressive disorder, attentiondeﬁcit/hyperactivity disorder, phobias, enuresis and impaired social
adaptive skills is higher in adolescents with 22q11DS who developed
schizophrenia than in healthy controls (Gothelf et al., 2007; Feinstein
et al., 2002; Antshel et al., 2006; Debbané et al., 2006; Antshel et al.,
2010). Only two studies have prospectively explored speciﬁc prodromal symptoms that are predictive of schizophrenia onset in 22q11DS.
In the ﬁrst (Gothelf et al., 2007), 32% of the sample developed schizophrenic disorder during follow-up. The development of psychotic
symptoms between the ages of 12 and 18 years was best predicted by
the presence of attenuated psychotic symptoms, anxiety and depression at age 12. In a second study (Antshel et al., 2010), a total of 70 children with 22q11DS, 27 of their unaffected siblings and 25 community
controls were followed from childhood into mid-adolescence. With
very low false positive rates, the best predictor of adolescent prodromal

psychotic symptoms was parent ratings of childhood odd/eccentric
symptoms and child performance on a test of an executive functioning.
Even fewer studies have investigated the features of prodromal
symptoms in patients with 22q11DS. In such studies, individuals
with 22q11DS showed higher positive, negative (Rockers et al., 2009;
Antshel et al., 2010; Stoddard et al., 2010), disorganized (Antshel et
al., 2010; Stoddard et al., 2010), and general (Stoddard et al., 2010)
symptoms compared to general population. A recent study compared
demographically-matched groups of 23 individuals with Schizotypal
Personality Disorder (SPD), 23 with 22q11DS, and 23 controls on the
Structured Interview for Prodromal Syndromes (SIPS) (Shapiro et al.,
2011). Both risk groups showed elevated prodromal symptoms, with
approximately 60% of individuals with 22q11DS and 70% with SPD
meeting symptom criteria for a prodromal psychosis syndrome. No
study has speciﬁcally explored the features of prodromal symptoms in
a subsample of 22q11DS clinically‐deﬁned as UHR for psychosis, and
none have compared this group to UHR samples without (known)
22q11DS.
The aim of the present study was to investigate differences and
similarities between two samples: patients with 22q11DS and UHR
(UHR+ 22q11DS; n = 30), and patients at UHR (UHR group; n = 81).
We tested the hypotheses that (i) the two groups would be comparable
in severity of positive symptoms, the core symptoms for a diagnosis of
a psychotic disorder; (ii) the UHR + 22q11DS group will have higher
severity of negative symptoms and general impairment. These hypotheses were based on literature showing that negative symptoms are
related to neuroanatomical and functioning abnormalities of the ventrolateral prefrontal cortex and ventral striatum (Suzuki et al., 2005;
Amodio and Frith, 2006; Goghari et al., 2010) which are frequently
reported in patients with 22q11DS (Gothelf et al., 2005; Gothelf et al.,
2007; Schaer et al., 2009). Additionally, lower general functioning can
be, at least partially explained, by the close relationship between functioning and negative symptoms evidenced in a UHR group (Lin et
al., 2011).

2. Methods
2.1. Participants
The study was conducted on a sample of 30 individuals with
22q11DS at UHR of psychosis (UHR + 22q11DS) and 81 individuals
at UHR of psychosis without 22q11DS (UHR).
UHR + 22q11DS patients were recruited from the Child and Adolescent Neuropsychiatry Unit and the Clinical Genetic Unit of the Clinical and Research Hospital Bambino Gesù of Roma between 2009 and
2011. They were identiﬁed by standard cytogenetic studies using
ﬂuorescence in situ hybridisation (FISH) and a probe from the commonly deleted 22q11.2 region. After diagnoses, individuals underwent a venous blood sample for genotypic analysis. UHR patients
without 22q11DS were consecutive admissions to a specialised psychosis detection and treatment unit at the Department of Child and
Adolescent Psychiatry, Medical University of Vienna, Austria, between
2004 and 2006. This group was recruited for a randomized controlled
trial of omega-3 fatty acids vs placebo which is described elsewhere
(Amminger et al., 2010). FISH analyses could not be performed on
UHR group because the recruitment was developed for another
study (Omega-3 RCT) and therefore not approved by the local Ethic
Committee. However, as recently argued by Shapiro et al. (2011), individuals with 22q11.2 deletions are unlikely to be found in standard
UHR samples. As previously mentioned, low base rates of the 22q11.2
deletion in the general population (1:2500–1:4000 ), as well as in
schizophrenia (0.3%–2%) (Karayiorgou et al., 1995; Arinami, 2006;
Stefansson et al., 2008), make it very unlikely that any individual in
the UHR group would have the deletion. Both UHR groups were free
of antipsychotic medication.
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UHR status was deﬁned by the presence of at least one of the following well-validated criteria: attenuated positive psychotic symptoms (Group 1); brief limited intermittent psychotic symptoms
(BLIPS; Group 2); and genetic risk plus a deterioration in functioning
(Group 3). The presence of attenuated psychotic symptoms and BLIPS
were determined by semi-structured interview applying the Positive
and Negative Syndrome Scale (PANSS) (Kay et al., 1987) cut-off scores
for symptom severity proposed by Morrison et al. (2004), and frequency and duration criteria of Yung et al. (1998). Detailed UHR criteria
are listed in Table 1. Exclusion criteria were organic mental disorder,
prior diagnosis of psychotic disorder, mental retardation or the presence of any documented neurological condition.

distributed in the population was conﬁrmed using the Kolmogorov–
Smirnov test (p > 0.05). Therefore, groups were compared on demographic and clinical variables using chi-square analysis for categorical
data. For continuous data, separated ANOVA and ANCOVA models
were used covarying for IQ and MADRS scores. To control for multiple
comparisons, Bonferroni correction was applied (0.05/6 psychopathological measures; critical p-value of 0.0083). Individual z-scores were
considered as a measure of dispersion.

2.2. Procedure

As shown in Table 2, the groups differed signiﬁcantly on level of education, with a lower proportion of higher education in the UHR+ 22qDS
group (p b 0.001). The UHR+22qDS group also had lower current IQ
(p =0.001). There was no signiﬁcant group difference in age.

The study was approved by the Ethics Committee of the Medical
University of Vienna and the Ethics Committee of the Clinical and
Research Hospital Bambino Gesù of Roma and was conducted in
agreement with the Italian Association of 22q11.2 microdeletion syndrome (AIdel 22) within a wider project aimed at the prevention
of psychopathological disorders in patients with 22q11DS. All participants provided written informed consent and parental consent for
those under 18 years of age.
2.3. Measures
The PANSS (Kay et al., 1987) was used to assess psychiatric symptoms. At both sites, raters were experienced clinicians trained in the
administration of the PANSS using a standard training video. Interrater reliability estimates for PANSS subscales were excellent at both
sites (all intra-class correlation coefﬁcients >0.90). The SCID-P for
DSM-IV (First et al., 2002) and the K-SADS-PL (Kaufman et al., 1997)
were used to ascertain psychiatric diagnoses. Functioning was measured with either the Global Assessment of Functioning (GAF) (APA,
1994) or Childhood Global Assessment Scale (CGAS). Depressive symptoms were assessed using the Montgomery Asberg Depression Rating
Scale (MADRS) (Davidson et al., 1986). The Number-Combination Test
(Oswald and Roth, 1987) and the Leiter-R (Roid and Miller, 1997)
were used to assess current IQ.
2.4. Statistical analysis
Data were analysed using statistical software PASW 18. Since sample sizes were unequal, homogeneity of variance was conﬁrmed using
Levene's test. The assumption that psychopathological (PANSS scores;
MADRS score; GAF or CGAS score) variables and IQ were normally

Table 1
Ultra-high risk criteria.
Group 1: Attenuated psychotic symptoms
Presence of symptom scores of 3 on the PANSS delusions scale, 2–3 on the PANSS hallucinations scale, 3–4 on PANSS suspiciousness or 3–4 on PANSS conceptual disorganization scale (frequency of symptoms ≥ 2 times per week for a period of at least a week
and not longer than 5 years, and to have occurred within the last year).
Group 2: Transient psychosis
Presence of symptoms scores of ≥ 4 on PANSS hallucinations scale, ≥ 4 on PANSS
delusions scale, or ≥5 on PANSS conceptual disorganization scale (symptoms
not sustained beyond a week and resolve without antipsychotic medication,
and have occurred within the last year).
Group 3: Trait plus state risk factors
Having a schizotypal personality disorder (as deﬁned by DSM-IV) or a ﬁrstdegree relative with a DSM-IV psychotic disorder and a signiﬁcant decrease in
functioning from pre-morbid level, resulting in a decrease of 30% on the Global
Assessment of Functioning Scale, maintained for at least a month and not longer
than 5 years. The decrease in functioning needed to have occurred within the
past year.
PANSS = Positive and Negative Syndromes of Schizophrenia Scale.

3. Results
3.1. Demographic characteristics

3.2. Comparisons between groups
Table 2 summarized results on comparisons between individuals
in the UHR and in UHR + 22qDS groups. The age of onset of the
UHR condition was signiﬁcantly lower in the UHR group (14.8 years
vs 16.4 years), but duration of general psychiatric and attenuated
psychotic symptoms before the assessment did not differ between
groups.
There was a signiﬁcant group difference in the PANSS negative subscale (p=0.0081), with higher scores in the UHR+22qDS group. However, group differences in depressive symptoms were not signiﬁcant
(p=0.08). Since differences in PANSS negative subscale could be
inﬂuenced by IQ levels and depressive symptoms, IQ and MADRS scores
were introduced as covariate variables in two separated ANCOVA analyses. Also after controlling for the inﬂuence of IQ and MADRS scores,
results documented difference between groups in PANSS negative subscale (respectively, F(1,108)=6.1, p=0.015; F(1,108)=4.59, p=0.034).
Table 2
Demographic characteristics and psychiatric symptoms ultra-high risk and ultra-high
risk + 22qDS groups.
Variable

UHR + 22q11DS (n = 30) UHR (n = 81) Analyses

Male, N (%)
Education, N (%)
–Basic
–Higher
Age, M (SD)
Current IQ,
M (SD)
PANSS Positive,
M (SD)
PANSS Negative,
M (SD)
PANSS Global,
M (SD)
PANSS Total,
M (SD)
GAF/CGAS,
M (SD)
MADRS,
M (SD)
Dsym
(in months),
M (SD)
Dpsym
(in months),
M (SD)
AOO, M (SD)

14 (46.7%)

27 (33.3%)

χ2 = 1.67; p = 0.142

26 (86.7%)
4 (13.3%)
16.7 (1.5)
89.8 (8.9)

37 (46.8%)
42 (53.2%)
16.5 (1.8)
99.3 (15.6)

χ2 = 14.04; p b 0.001

14.3 (2.6)

14.6 (3.2)

F = 0.13; p = 0.721

16.8 (3.2)

13.8 (5.8)

F = 7.28; p = 0.0081

32.4 (4.9)

30.1 (6.9)

F = 2.61; p = 0.109

63.6 (9.3)

58.5 (13.4)

F = 3.56; p = 0.06

45.2 (2.9)

60.5 (12.5)

F = 47.8; p b 0.001

21.3 (6.1)

18.2 (8.7)

F = 3.15; p = 0.08

22.2 (12.1)

19.4 (14.1)

F = 0.91; p = 0.34

10.2 (8.3)

12.8 (10.8)

F = 1.47; p = 0.23

16.4 (1.2)

14.8 (2.5)

F = 11.14; p = 0.001

F = 1.74 ; p = 0.193
F = 10.64; p = 0.001

Notes. Dsym: duration of any psychiatric symptom before ﬁrst assessment.
Dpsym: duration of any psychotic symptoms before ﬁrst assessment.
AOO: age of onset of UHR condition.
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The UHR + 22qDS group showed a signiﬁcantly lower level of general functioning (GAF or CGAS score) compared with the UHR group
(p b 0.001). Also after controlling for the inﬂuence of IQ and MADRS
scores, results showed difference between groups in level of general
functioning (respectively F(1,108) = 42.13, p b 0.00001; F(1,108) =
49.03, p b 0.00001).
However, no signiﬁcant group differences were found for the PANSS
positive (p= 0.72), total (p= 0.06) and global (p=0.109) subscale
scores. These results were conﬁrmed also after controlling for IQ and
for MADRS (after controlling for IQ, PANSS positive F(1,108) =0.11,
p = 0.74, PANSS total F(1,108) = 3.37, p = 0.07 and PANSS global
F(1,108) = 2.9, p = 0.09); after controlling for MADRS, PANSS
positive F(1,108) = 1.22, p = 0.27, PANSS total F(1,108) = 1.02,
p = 0.31 and PANSS global F(1,108) = 0.33, p = 0.56).
3.3. Measures of variability
Fig. 1 shows, for different measures, the distribution of the scores
obtained by each participant in both groups. As a measure of dispersion, we transformed the score of each participants in z-score by considering the mean score (and the standard deviation) of the two
groups on each measure.

The proportion of UHR + 22qDS participants who had a score
below or above the mean (b1 or >1 SD) on the PANSS positive and
negative subscales and total score was 37%. On the other hand, the
proportion of the UHR group falling more than 1 SD from the mean
was 20% for the PANSS positive and negative subscales, and 16.6%
for the total PANSS score. Concerning the level of general functioning,
the proportion of participants in the UHR + 22qDS group who had a
score more than 1 SD from the mean was 33.3% compared to 23.3%
of the UHR group. Finally, 33.3% of participants in the UHR + 22qDS
group had an IQ score more than 1 SD below or above the mean,
while just 6.6% of the UHR group showed IQ outside this range.
4. Discussion
To our knowledge, the current study is the ﬁrst to compare a group of
individuals with 22q11DS who were clinically at UHR for psychosis with
another clinically-deﬁned UHR group without 22q11DS. Although positive symptom levels were similar, UHR +22q11DS showed higher negative symptoms, lower general functioning and an older age of onset
of the UHR state. Investigating phenotypic similarities and differences
between these UHR groups before the onset of frank psychosis is an important ﬁrst step in the identiﬁcation of shared and unique features

PANSS NEGATIVE

z-score

z-score

PANSS POSITIVE
3
2.5
2
1.5
1
0.5
0
-0.5
-1
-1.5
-2
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UHR+22q11DS

UHR

2
1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5
-3
-3.5
-4
UHR+22q11DS

GENERAL FUNCTIONING

2.5
2
1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5
-3

z-score

z-score

PANSS TOTAL

UHR+22q11DS

UHR

UHR

3
2.5
2
1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5
UHR+22q11DS

UHR

z-score

IQ
3
2.5
2
1.5
1
0.5
0
-0.5
-1
-1.5
-2
-2.5

UHR+22q11DS
UHR+22q11DS

UHR
UHR

Fig. 1. The distribution of the scores obtained by each participant of the UHR + 22q11DS and the UHR groups. The Y-axis represents the z-score by considering the mean score (and
standard deviation) of the two groups on each measure. One standard deviation limit (± 1 SD) is marked on the Y-axis.
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underlying 22q11DS and schizophrenia. This is critical for beginning
to understand the genetic and neural mechanisms underlying both
conditions.
Our ﬁrst hypothesis that the two groups would be comparable in
terms of the severity of positive symptoms was conﬁrmed. This is unsurprising given that the detection of UHR status is based on the presence and severity of attenuated positive psychotic symptoms. The
second hypothesis was that the UHR + 22q11DS group would display
greater severity of negative symptoms and general impairment. This
was also conﬁrmed. The UHR + 22q11DS group showed a mean negative symptom score three points higher than the UHR group, and a
mean GAF/CGAS score 15 points lower. The greater severity of negative symptoms is consistent with the ﬁnding that negative symptoms
are related to neuroanatomical and functioning abnormalities of the
ventrolateral prefrontal cortex and ventral striatum (Suzuki et al.,
2005; Amodio and Frith, 2006; Goghari et al., 2010) which are frequently reported in patients with 22q11DS (Gothelf et al., 2005;
2007; Schaer et al., 2009). Lower general functioning can be, at least
partially explained, by the close relationship between functioning
and negative symptoms evidenced in a UHR group (Lin et al., 2011)
and schizophrenia samples (Herbener et al., 2005; Milev et al.,
2005). Since severity of negative symptoms and general impairment
are associated with a worse functional outcome following UHR (Lin et
al., 2011), and a poorer long-term prognosis in schizophrenia (Tek et
al., 2001; Chemerinski et al., 2006), speciﬁc treatment approaches
(Murphy et al., 2006) should be developed for UHR+ 22q11DS patients.
For example, recent ﬁndings suggest the efﬁcacy of Omega-3 fatty acids
in reducing negative symptoms and functional impairment in UHR
groups (Amminger et al., 2010; Amminger and McGorry, 2012).
Interestingly, the psychopathological proﬁle of the UHR + 22q11DS
group was clearly more homogeneous than the UHR group. There are
two likely reasons for this. This ﬁnding may be related to the predominant genetic aetiology of UHR symptoms in 22q11DS group compared
to the multi-factorial, and greater environmental-related aetiology
in the UHR group. This hypothesis is an extension of the “syndromespeciﬁc” hypothesis, derived from recent studies documenting that psychopathological risk in genetic syndromes might be speciﬁcally due
to different neurobiological factors and to the abnormal brain development which may vary depending on the aetiology of genetic syndrome
(Mervis and Robinson, 2000; Vicari et al., 2007). Secondly, many of the
UHR subjects are likely to be false positives; only a minority will go on
to develop frank psychotic illness (Fusar-Poli et al., 2012). Given this,
their symptomatic proﬁle would be expected to be more varied than
the UHR + 22q11DS group.
This is the ﬁrst study to compare a sample with 22q11DS thought
to be in the putative prodromal period of psychotic illness with a clinical UHR group without 22q11DS. The strength of this sample is
the relatively large cohort (n = 30) of patients with UHR + 22q11DS.
A further strength is that all participants were neuroleptic-naive, a
rare occurrence in UHR research today. Findings should be interpreted in light of the fact that the two groups were assessed at different sites, which is an important limitation of this study. Although such
practice is common, we cannot exclude the possibility that group differences may be accounted for by rater differences at the respective sites.
However, this is unlikely given that i) there were only signiﬁcant group
differences on some measures, suggesting it is not a spurious ﬁnding,
ii) the same standardized training video was used in both sites. It is
also possible that ﬁndings are related to the presence of, and living
with, a chronic illness, rather than speciﬁc to 22q11DS and the psychosis
prodrome. While unlikely, this cannot be ruled out without a “chronic illness control group”.
In conclusion, these two UHR groups are comparable in terms of
severity of positive symptoms, which are the core symptoms for a diagnosis of psychotic disorder. Most importantly however, the groups
differ on the level of negative symptoms and functioning. This has implications from a therapeutic and prognostic perspective. Given that
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greater negative symptoms and lower quality of life at identiﬁcation
as UHR are associated with poor functional outcome many years
later (Lin et al., 2011), speciﬁc early intervention strategies should
be implemented for young people with UHR + 22q11DS. These
could be psychosocial and vocational interventions that target negative
symptoms and factors associated with them, such as neurocognition
(Lin et al., 2011). The use of omega-3 fatty acids as an intervention also
merits further investigation since these have shown efﬁcacy in reducing
negative symptoms (Amminger et al., 2010; Amminger and McGorry,
2012). From a theoretical point of view, the ﬁndings of this study contribute to our understanding of the aetiology of schizophrenia. The 22q11DS
group may represent a neurodevelopmental pathway to psychotic illness
(Myin-Germeys & van Os, 2007). This would differ from an affective
pathway, which may be a more likely illness trajectory for individuals
in the UHR group without 22q11DS that go on to develop psychosis.
This is speculative and longitudinal studies designed speciﬁcally to
compare the clinical, neuropsychological, genetic and neuroimaging proﬁles of clinical UHR groups with those of UHR + 22q11DS
populations are necessary. These will hopefully improve knowledge
of the etiopathogenetic mechanisms involved in schizophrenia, and the
detection of early signs and symptoms that are highly predictive of future
psychotic onset and prognosis.
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