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Background: The current diagnostic system for subjects 
at enhanced clinical risk of psychosis allows concurrent 
comorbid diagnoses of anxiety and depressive disorders. 
Their impact on the presenting high-risk psychopathology, 
functioning, and transition outcomes has not been widely 
researched. Methods: In a large sample of subjects with 
an At-Risk Mental State (ARMS, n = 509), we estimated 
the prevalence of DSM/SCID anxiety or depressive dis-
orders and their impact on psychopathology, functioning, 
and psychosis transition. A meta-analytical review of the 
literature complemented the analysis. Results: About 73% 
of ARMS subjects had a comorbid axis I  diagnosis in 
addition to the “at-risk” signs and symptoms. About 40% 
of ARMS subjects had a comorbid diagnosis of depressive 
disorder while anxiety disorders were less frequent (8%). 
The meta-analysis conducted in 1683 high-risk subjects 
confirmed that baseline prevalence of comorbid depressive 
and anxiety disorders is respectively 41% and 15%. At a 
psychopathological level, comorbid diagnoses of anxiety 
or depression were associated with higher suicidality or 
self-harm behaviors, disorganized/odd/stigmatizing behav-
ior, and avolition/apathy. Comorbid anxiety and depres-
sive diagnoses were also associated with impaired global 
functioning but had no effect on risk of transition to frank 
psychosis. Meta-regression analyses confirmed no effect 
of baseline anxiety and/or depressive comorbid diagno-
ses on transition to psychosis. Conclusions: The ARMS 
patients are characterized by high prevalence of anxiety 
and depressive disorders in addition to their attenuated 
psychotic symptoms. These symptoms may reflect core 
emotional dysregulation processes and delusional mood 
in prodromal psychosis. Anxiety and depressive symptoms 
are likely to impact the ongoing psychopathology, the 
global functioning, and the overall longitudinal outcome 
of these patients.
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Introduction

Over the past few years, there has been substantial 
growth in prodromal psychosis articles published across 
the electronic databases. This interest indicates that 
identification of individuals at high clinical risk of first-
episode psychosis has become a major goal of psychiatric 
services worldwide.1 The exponential interest is such that 
a new diagnostic category was considered for inclusion in 
the forthcoming DSM-5.2 The recommendation from the 
Psychosis Disorders Working party is for it to be included in 
Section III, which is the section of the DSM-5 text in which 
conditions that require further research will be included 
(www.dsm5.org). This recommendation has support 
from researchers in the field. The detection of subjects at 
enhanced clinical risk for psychosis has become possible 
due to validated operationalized criteria and psychometric 
instruments used across different centers. Accumulating 
research evidence has shed light on the risk of transition 
to psychosis in high-risk subjects, which ranges from 18% 
at 6 months to up to 32% by 3 years.3 There is additional 
evidence that the majority of high-risk subjects who later 
develop a psychotic episode will develop a schizophrenia 
spectrum disorder.4 These results, in conjunction with 
neurocognitive5 and neurobiological6 findings, are exciting 
as they raise the possibility of preventative interventions 
for the most severe and debilitating psychiatric disorder.1

Unfortunately, specific interventions for reducing transi-
tion rates in high-risk subjects are not yet available. One of 
the problems limiting further advancement in this field is 
the high psychopathological heterogeneity of the high-risk 
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groups. In addition to attenuated psychotic symptoms, sub-
jects at high risk for psychosis usually present with other 
clinical concerns. High levels of negative symptoms, sig-
nificant impairments in academic performance and occu-
pational functioning, and difficulties with interpersonal 
relationships as well as substantially compromised subjec-
tive quality of life are often observed.7 Notably, many have 
comorbid nonpsychotic diagnoses, in particular anxiety 
disorders and depression.1 Anxiety and depressive symp-
toms have been historically suggested to frequently mark 
the onset of the initial prodrome of psychosis.8 The largest 
high-risk study (n = 377) published to date showed about 
69% of participants had one or more mood/anxiety diag-
noses at entry to the service.9 The second largest high-risk 
study (n = 245) indicated even higher comorbid rates with 
up to 78% of the sample presenting with nonpsychotic 
diagnoses at baseline.10 Although the current high-risk cri-
teria allow concurrent comorbid diagnoses of anxiety and 
depressive disorders, their association with prodromal signs 
and symptoms is not well established. Anxiety and depres-
sive symptoms are more often of concern to the high-risk 
patients than their attenuated psychotic symptoms.1 Audits 
on the clinical cases of our prodromal services indicate that 
anxiety and depressive symptoms together with impaired 
functioning are the core presenting complaints reported 
by high-risk subjects. This is mirrored by the observation 
that psychological interventions usually offered to these 
subjects are often tailored to improve anxiety and depres-
sive symptoms rather than reducing primarily the attenu-
ated psychotic symptoms. Despite the crucial role of these 
comorbidities, there is no research addressing the impact 
of anxiety and depressive symptoms on the psychopathol-
ogy of high-risk patients. Furthermore, the high prevalence 
of anxiety and depressive comorbid diagnoses in high-risk 
subjects may be relevant to their prognosis. Copresence 
of psychotic symptomatology in disorders of anxiety and 
depression is common and associated with poorer illness 
course compared to anxiety and depression without these 
symptoms.11 A  recent study has found depressive disor-
ders, but not anxiety disorders, can predict later transition 
to psychosis in high-risk patients.10 However, these results 
conflict with the other available study indicating anxiety or 
depressive diagnostic comorbidity was not associated with 
transition to psychosis.12

To elucidate these issues, we analyzed a large database 
of high-risk subjects. We first measured the prevalence 
of anxiety and depressive disorders in subjects at high 
risk for psychosis. The analysis was complemented by a 
meta-analysis of studies that report on the prevalence of 
anxiety and depressive symptoms in high-risk samples. 
Our second aim was to address the impact of anxiety and 
depressive disorders on the high-risk psychopathology 
and general functioning. The third aim was to evaluate the 
longitudinal impact of anxiety and depressive symptoms 
on transition from a high-risk state to frank psychosis, 
both in our large database and at a meta-analytical level.

Methods

Definition of Clinical High Risk for Psychosis

Inclusion criteria for a high clinical risk state for psycho-
sis (At-Risk Mental State, ARMS) require the presence 
of  one or more of: (1) Attenuated Psychotic Syndrome 
(APS), (2) a brief  psychotic episode of  less than 1 week’s 
duration that spontaneously remits without antipsy-
chotic medication or hospitalization (Brief  Limited 
Intermittent Psychotic episode, BLIP), (3) trait vulner-
ability (schizotypal personality disorder or a first-degree 
relative with psychosis) plus a marked decline in psy-
chosocial functioning (Genetic Risk and Deterioration 
syndrome, GRD).1

Sample

The total sample consisted of  509 ARMS subjects, 
collected at baseline from consecutive referrals to two 
community prodromal services: 290 participants were 
assessed by the OASIS service in London, UK; and 219 
were assessed and treated by the Personal Assessment 
and Crisis Evaluation (PACE) team in Melbourne, 
Australia.

Setting

The Outreach and Support in South London (OASIS) is 
a clinical service located in Lambeth, South London.13 
OASIS offers treatment to individuals between 14 and 
35 years of age who meet the ARMS criteria for psychosis. 
The PACE team is a specialist youth mental health service 
covering the western metropolitan region of Melbourne, 
Australia.14 It provides clinical service to people aged 
between 15 and 25 years who are at high risk of psychotic 
disorder, as assessed again by the ARMS criteria. An 
active research and clinical collaboration between the two 
centers has ensured that clinical assessments and measures 
are standardized across these teams.

Inter-Rater Reliability

Clinical interviews were conducted by experienced clini-
cians in both teams who were trained in administering 
the Comprehensive Assessment of the At-Risk Mental 
State (CAARMS)15 using “The CAARMS Training 
DVD and Manual.” This complete training package con-
sists of an instructional DVD and supporting workbook. 
Trainees learn how to use the CAARMS via case sce-
nario interviews and self-assessment practice vignettes. 
Additionally, the author of the CAARMS (A.R.Y.) and 
the researcher coordinator at PACE (B.N.) have trained 
researchers at both the Melbourne and London sites. The 
inter-rater reliability across the OASIS and PACE has 
been confirmed in previous studies conducted across the 
two centers.
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Measures

The at-risk signs and symptoms were assessed with the 
CAARMS. The CAARMS is a semi-structured inter-
view designed to assess prodromal psychopathology in 
people at high clinical risk for psychosis. The scale has 
a total of 27 items, which are clustered in seven sub-
scales: Positive Symptoms; Cognitive Change, Attention, 
and Concentration; Emotional Disturbance; Negative 
Symptoms; Behavioral Change; Motor/Physical Changes; 
and General Psychopathology. General level of function-
ing and reduction in functioning were assessed using the 
Global Assessment of Functioning (GAF) scale.16

ARMS subjects were followed up over time, and transi-
tion to psychosis was defined as the onset of frank psy-
chotic symptoms (hallucinations, delusions, or formal 
thought disorder) lasting for longer than 1 week.17 The 
CAARMS criteria for a full-blown psychotic episode 
require the occurrence of at least one fully (positive) psy-
chotic symptom (variably assessed on the unusual thought 
content, perceptual abnormality, disorganized speech 
scales) several times a week for over 1 week. Current 
anxiety, depressive, and anxiety plus depressive comor-
bidites were assessed during the initial assessment both 
at the OASIS and PACE clinics. The DSM diagnoses of 
current comorbid axis I disorders were assessed with the 
“Structured Clinical Interview for DSM-IV” (SCID-I).

Meta-Analysis

A systematic PubMed search was performed to identify 
high-risk studies reporting comorbid anxiety or depres-
sive disorders in high-risk subjects at baseline. The search 
was conducted up to March 2012, with no time span 
specified for date of publication. The reference lists of the 
articles included in the review were manually checked for 
any studies not identified by the computerized literature 
search. Studies were included if  they: (1) were reported in 
an original article in a peer-reviewed journal, (2) involved 
subjects at high risk for psychosis defined according to 
established international criteria,1 (3) had reported the 
proportion of high-risk subjects with longitudinal transi-
tion to psychosis, (4) had evaluated comorbid anxiety and 
depressive disorders at baseline. Duplicate studies were 
excluded. When the proportion of comorbid diagnoses 
was not indicated in the retrieved article, we contacted 
the corresponding author to collect the additional data. 
To achieve a high standard of reporting, we adopted 
“Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses” (PRISMA) guidelines.18

Statistical Analysis

Descriptive statistics included mean and SD for continu-
ous variables and absolute and relative frequencies for 
categorical variables. Independency between predictors 
(anxiety, depressive, anxiety and depressive disorders, no 

anxiety/depressive comorbidities) and CAARMS psycho-
pathology was assessed with the Kruskall-Wallis Test and 
post hoc comparisons investigated with Mann-Whitney 
U test. The hypothesis of a linear trend across catego-
ries (no comorbid diagnoses > anxiety > depression > 
depression and anxiety) was tested with the Jonckheere-
Terpstra test. To limit risk of false-positive (type I) errors 
arising from multiple comparisons, we adjusted P < .05 
by dividing α with the number of post hoc comparisons. 
In order to examine if  anxiety and depressive comorbid-
ity predicted transition to psychosis, Cox-regression anal-
yses were employed and hazard ratios estimated. Survival 
curves were calculated by Kaplan-Meier estimates along 
with the Log-rank test. Data were analyzed with IBM 
SPSS20.

The meta-analysis was performed using Comprehensive 
Meta-Analysis (CMA) software version 2 (Biostat, Inc).19 
CMA software allows the meta-analysis of proportions 
using the number of events and the total sample20 and 
employs the same computational algorithms used by the 
Cochrane collaborators to weight studies by the inverse 
variance method.19 Meta-analysis of proportions was 
performed using logit transformation. The primary effect 
size measure was the proportion of current depressive 
and anxiety disorders in subjects with a baseline high-risk 
state for psychosis. The impact of anxiety and depres-
sive baseline disorders on longitudinal transition risks 
to psychosis was tested with meta-regression analyses. 
The slope of meta-regression (β-coefficient: direct [+] or 
inverse [−]) of the regression line indicated the strength 
of a relationship between moderator (proportion of anxi-
ety and proportion of depressive disorders) and outcome 
(risk of psychosis at follow-up).

As the Q statistic and the I2 index21 identified consistent 
heterogeneity across studies, random-effect models were 
employed. The possibility of a small study bias, such as 
publication bias, was examined by visual inspection of 
funnel plots and Egger’s test.22

Results

Sociodemographic Characteristics

The sample comprises a total of 509 ARMS individuals. 
Full details of baseline characteristics for the total sam-
ple are shown in table 1.

Prevalence of Anxiety and Depressive Symptoms in 
the ARMS

Over 73% of subjects had an axis I comorbid diagnosis in 
addition to the at-risk signs and symptoms. About 40% 
of the ARMS had a comorbid diagnosis of depressive 
disorders alone (26%) or in association with anxiety dis-
orders (14%). Anxiety disorders alone were less frequent 
(8%). Other axis I diagnoses were substance use (8%) and 
obsessive-compulsive disorder (2%).
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Meta-Analysis of Anxiety and Depressive Symptoms 
in Subjects at High Clinical Risk for Psychosis

Ten studies published between 2001 and 2011 met inclu-
sion criteria. With the present database, a total of 11 
samples were included in the meta-analytical estimate for 
a total of 1683 subjects (age range 16–29) at high clinical 
risk for psychosis assessed at baseline for comorbid anxiety 
and depressive disorders (table 2). Most studies employed 

standard DSM/SCID diagnostic criteria. The formal 
meta-analysis revealed that comorbid baseline depressive 
disorders were present in 40.7% of high-risk subjects (95% 
CI 32.5%–49.4%; figure 1). Comorbid baseline anxiety dis-
orders were present in 15.3% of high-risk subjects (95% CI 
8.9%–25%; figure 1). Meta-regression analyses revealed no 
significant impact of anxiety or depressive disorders on the 
longitudinal risk of transition to a frank psychotic episode.

Table 1.  Baseline Demographic and Clinical Characteristics of the ARMS Sample (n = 509)

Variable Level Median (25th–75th percentiles) or Number (%)

Age Years 20 (17.7–23.7)
Gender Males 257 (49.7)

Females 256 (50.3)
ARMS subgroup APS 360 (70.7)

BLIP 29 (5.7)
GRD 28 (5.5)
Mixed 92 (18.1)

Comorbidities None 134 (26.3)
Anxiety 39 (7.7)
Depression 134 (26.3)
Depression and anxiety 71 (13.9)
Others 131 (25.7)

GAF 58 (50.3–64)
CAARMS
  Unusual thought content Severity 3 (3–5)

Frequency 3 (3–4)
  Perceptual abnormalities Severity 3 (2–4)

Frequency 2 (1–3)
  Disorganized speech Severity 2 (0–3)

Frequency 2 (0–4)

Note: ARMS, At-Risk Mental State; CAARMS, Comprehensive Assessment of the At-Risk Mental State; GAF, Global Assessment 
of Functioning; APS, Attenuated Psychosis Syndrome; BLIP, Brief  Limited Intermittent Psychotic episode; GRD, Genetic Risk and 
Deterioration syndrome; Mixed, a mixture of the above subgroups.

Table 2.  Meta-Analysis of High Risk Studies Reporting Current Anxiety and Depressive Baseline Comorbid Diagnoses and 
Longitudinal Transition Risks

Author Year Research Center
Assessment 
Instrument N HR HR-T % Females HR Mean Age

Klosterklotter 2001 Multicenter (CER) BSABS 110 77 46.4 29
Woodsa 2009 Multicenter (NAPLS) SIPS 377 59 37.9 18
Keri 2009 Hungary CAARMS 67 31 46.3 21
Ruhrmannb 2010 Multicenter (EPOS) BSABS, SIPS 245 37 44.1 23
Sabb 2010 Los Angeles SIPS 40 15 30.0 17
Mittal 2010 Multicenter (Los Angeles) SIPS 90 24 32.2 16
Simon 2010 Bruderholz SIPS 52   7 40.3 20
Bechdolf 2010 Melbourne (PACE) CAARMS 92 20 65.2 18
Amminger 2010 Vienna CAARMS 40 11 66.7 16
Ziermans 2011 Utrecht (DUPS) BSABS, SIPS 61   9 30.5 15
Fusar-Poli current Multicenter (OASIS/PACE) CAARMS 509 76 50.3 20

Note: N HR, number of High Risk subjects; HR-T, number of High Risk subjects who later Transited to psychosis; % Females HR, 
proportion of females in the High Risk sample; EPOS, Prospective European Prediction of Psychosis Study; NAPLS, North American 
Prodrome Longitudinal Study; CER, Cologne Early Recognition; PACE, Personal Assessment and Crisis Evaluation; OASIS, Outreach 
And Support in South-London; DUPS, Dutch Predictor of Psychosis Study; CAARMS, Comprehensive Assessment of At-Risk Mental 
State; SIPS, Structured Interview for Prodromal Symptoms; BSABS, Bonn Scale for the Assessment of Basic Symptoms.
aRevised analysis of Cannon et al. (2008).12 
bComorbidities are reported here. 
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Impact of Anxiety and Depressive Symptoms on 
ARMS Psychopathology

The presence of  anxiety and/or depressive comorbid 
disorders had a significant effect on the baseline 
CAARMS psychopathology in the current sample. Not 
surprisingly, there was consistent correlation with the 
CAARMS subscales addressing anxiety, depressive/
manic symptoms, and obsessive-compulsive symptoms 
(table 3). More interestingly, there was a linear effect 
(no comorbidity < anxiety < depression < anxiety and 
depression) on the suicidality and self-harm scale of  the 
CAARMS. A similar trend was observed with respect 
to the disorganized/odd/stigmatizing behavior and the 
avolition/apathy subscales. Finally, comorbid anxiety 
disorders were associated with higher disorganized 
speech scores, while comorbid depression (alone or in 
combination with anxiety disorders) was associated 
with higher scores on the anhedonia subscale (table 3).

Impact of Comorbid Anxiety and Depressive Symptoms 
on ARMS Functioning

Overall, the presence of baseline comorbid axis I depres-
sive and/or anxiety diagnoses significantly impacted the 
level of global functioning at baseline. There was a sig-
nificant linear trend across the different categories, with 
highest GAF scores in ARMS with no comorbid anxiety/

depressive diagnoses, lowest scores in subjects with con-
current anxiety and depressive disorders, and intermedi-
ate levels in ARMS subjects with comorbid depressive or 
anxiety disorders (see figure 2).

Impact of Comorbid Anxiety and Depressive Symptoms 
on Transition to Psychosis

The cohort was followed up for an average of 3.65 years 
(mean = 1334 days, SD = 924 days), and 76 subjects devel-
oped a psychotic episode (14.9%). There was no significant 
effect of age or gender on the risk of transition to psy-
chosis (P > .05). Similarly, the presence of comorbid axisI 
diagnoses of anxiety, depression, or concurrent anxiety 
and depression had no impact on transition risk (P > .05) 
(table 4). Conversely, there was a significant effect for the 
ARMS subgroups, with the highest transition risks in the 
BLIP (31%, HR = 2.8), intermediate transition risks in the 
mixed (21%, HR = 1.7) and APS (13%, HR = 1.2) sub-
groups, and lowest transition risks in the GRD subgroup 
(3.6%), consistent with previous findings17 (figure 3).

Discussion

The first aim of the present study was to measure the 
prevalence of comorbid anxiety and depressive diagnoses 
in subjects at high clinical risk for psychosis. In a large 

Fig. 1.  Meta-analysis of comorbid baseline anxiety and depressive diagnoses in subjects at high clinical risk for psychosis. Anxiety 
15.3%, 95% CI 8.9%–25%; Depression 40.7%, 95% CI 32.5%–49.4%. Random-effect models applied.
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sample of 509 ARMS subjects, we found a high prevalence 
(73%) of comorbid axis I  diagnoses in addition to the 
at-risk signs and symptoms. About 40% of the ARMS 
had a comorbid diagnosis of depressive disorders, while 
anxiety disorders alone were less frequent (8%). These 
findings were confirmed at meta-analytical level in 1683 
high-risk subjects, with baseline comorbid depressive 
and anxiety disorders being present in 41% and 15% of 
subjects, respectively. These findings are also relevant 
to the recent discussion regarding the inclusion of an 
APS as a new diagnostic category in the DSM-5. This 
proposal included the requirement that subthreshold 
psychotic symptoms such as hallucinations, delusions, 
and disorganized speech should not be “better explained 
by another DSM-5 diagnosis.” However, it seems that 
this would be difficult to determine if  comorbid axis 
I  diagnoses are met in 73% of ARMS subjects, and 
psychotic experiences are reasonably common features of 
mood and anxiety disorders.23

Our second aim was to address the impact of 
these comorbid diagnoses on psychopathology and 

functioning. Comorbid anxiety disorders were found to 
be associated with higher disorganized speech scores, 
suggesting that high anxiety could trigger thought 
disorder and interfere with linguistic expression, leading 
to higher scores on this scale. Alternatively, the experience 
of thought disorder and communication difficulties may 
be a prominent source of anxiety in ARMS subjects. 
Similarly, comorbid depression was associated with 
higher scores on the anhedonia subscale, pointing to 
the close association between affective and negative 
psychopathological domains in prodromal psychosis. 
We also identified a linear effect of axis I  comorbidity 
(no comorbidity < anxiety < depression < anxiety 
and depression) on the disorganized/odd/stigmatizing 
behavior and the avolition/apathy subscales. Although we 
found no evidence that anxiety or depressive symptoms 
are direct predictors of later development of psychosis, 
disorganized behavior and negative symptoms are 
among the most replicated predictors of transition to 
psychosis and poor longitudinal functioning.1,24 A similar 
cumulative load for accumulating anxiety and depressive 

Table 3.  Impact of SCID Anxiety and Depressive Comorbid Diagnoses on Baseline CAARMS Psychopathology

CAARMS Subscale Level

No SCID 
Anxiety or 
Depression

SCID 
Anxiety

SCID 
Depression

SCID 
Anxiety and 
Depression Kruskal-Wallis (P)

Unusual thought content PS 4 3–5 4 3–5 3 2–4 3 2–4 .126
Perceptual abnormalities PS 3 2–4 4 2–4 3 2–4 3 1–4 .682
Disorganized speech PS 2 0–2 3 0.5–3 2 0–3 2 0–2.5 .047
Subjective cognitive changes CC 3 2–3 3 2–4 2 2–3 3 2–3 .139
Objective cognitive changes CC 0 0–2 1 0–2 1 0–2 1 0–2 .187
Subjective emotional disturbances ED 2 0–2.75 2 0.5–3 2 0–3 2 1–3 .552
Observed blunted affect ED 0 0–2 1 0–2 1 0–2 1 0–2 .079
Observed inappropriate affect ED 0 0 0 0–1 0 0–1 0 0–1 .932
Alogia NS 1 0–2 1 0–2 1 0–2 2 0–2 .248
Avolition/apathy NS 1 1–2 2 1.5–3.5 2 2–3 3 2.5–4 .030*
Anhedonia NS 2 0–3.75 2 1–3.5 2 2–3 2 2–4 .006
Social isolation BC 2 1–3 3 0.5–3.5 3 1–3 3 2–4 .179
Impaired role function BC 3 1–4 2 0.5–4.5 3 2–4 3 2–5 .127
Disorganized, odd, stigmatizing behavior BC 0 0–1 1 0–2 2 1–2 3 2–3 .003*
Aggression BC 3 2–4 3 1.5–3.5 3 2–3 3 2–3 .998
Observed motor functioning MPC 1 0–2 1 0–2 0 0 1 0–2 .055
Subjective motor functioning MPC 1 0–2 1 0–2 0 0 1 0–2 .253
Subjective bodily sensations MPC 0 0–2 0 0–1 0 0–2 1 0–2 .052
Subjective autonomic functioning MPC 2 0–3 2 0–3 2 0–3 2 0.5–3 .463
Mania GP 0 0–1.75 2 0–3 0 0–2 0 0–1.5 .001
Depression GP 2 1–2.5 3 2–4 3 3–4 4 3.5–4.5 <.001*
Suicidality and self-harm GP 1 0–1 2 0–3 3 3–4 3 3–4 .010*
Mood swings GP 2 0–3 2 0–2.5 2 0–3 2 0.5–3 .928
Anxiety GP 3 2–3 4 3–4 4 2–4 4 3.5–5 <.001*
OCD GP 0 0–2 2 0–3 2 1–3 2 1–3.5 .005*
Dissociative symptoms GP 0 0–2 0 0–2 0 0–2 1 0–2.5 .430
Tolerance to normal stress GP 3 0–3 3 1.5–4 3 1–4 3 2–4 .051

Note: Values represent the median and 25th–75th percentiles; SCID, Structured Clinical Interview for the DSM axis I disorders; 
CAARMS, Comprehensive Assessment of the At-Risk Mental State; PS, positive symptoms; CC, cognitive change, attention/
concentration; ED, emotional disturbance; NS, negative symptoms; BC, behavioral change; MPC, motor/physical changes; GP, general 
psychopathology; OCD, obsessive compulsive disorder.
*Jonckheere-Terpstra test P < .05.
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comorbidities was evident on the suicidality and self-
harm scale of the CAARMS. Although this is not 
surprising due to suicidality/self-harm being a prominent 
feature of depressive and anxiety disorders, it raises the 
clinical potential of identifying at baseline assessment 
the ARMS subjects at higher risk of self-harm behaviors 
and developing more focused therapeutic strategies and 
risk monitoring for this vulnerable subgroup of patients. 
Similar clinical applications can be inferred from the 
strong correlations between anxiety and depressive 
disorders and scores on the CAARMS subscales 

addressing anxiety, depressive/manic symptoms, and 
obsessive-compulsive symptoms. ARMS subjects with 
high scores on these subscales should be systematically 
evaluated for concurrent axis I  disorders. Comorbid 
anxiety and depressive diagnoses at baseline were 
significantly associated with lower levels of baseline 
global functioning as indexed by the GAF scores. The 
experience of high-risk symptoms per se is associated 
with a marked impairment in psychosocial functioning,7 
which appears to be a core feature of this state.25 Anxiety 
and depressive disorders may further impair the coping 
strategies of high-risk subjects and their ability to 
function in the social and familiar environment. This is 
of particular interest as psychosocial impairment is an 
independent predictor of longitudinal outcome7,26 and 
tends to be resistant to treatment, both pharmacological 
and psychosocial.27 It is also reflected by a considerably 
decreased subjective quality of life.28,29

The notion of mood and anxiety disorders as “impact-
ing” on ARMS features (and vice versa) assumes a neat 
distinction between these constructs, ie, they are readily 
distinguishable entities that might interact or have causal 
impact on each other. However, these two aspects are 
phenomenologically connected as core unifying char-
acteristics of the “delusional mood” predating delusion 
formation and psychosis onset.30 According to Conrad’s 
classic model, during this period (the “trema” or “stage 
fright”), the ARMS patient may experience an increas-
ingly oppressive internal tension, “a feeling of nonfinal-
ity” or expectation, describing that something is “in the 
air” without being able to say what exactly has changed.30 
These subjective experiences can vary between patients 
but are usually characterized by a marked change of 
“emotional-motivational” state, which can be expressed 
in anxiety and depressive symptoms. At first, the stage 
fright is associated with the most salient experiences 
but eventually spreads to pervade the patient’s entire 

Fig. 2.  Impact of comorbid depressive and/or anxiety disorders 
on the baseline GAF scores of individuals with an ARMS 
(Kruskall-Wallis test = 0.004, Jonckheere-Terpstra < 0.001).

Table 4.  Univariate Cox-Regression Analysis of the ARMS Sample (n = 509)

Variable Level

Valid Transition to Psychosis

HR 95% CI Pn n %

Gender Male 253 41 16.21 1.199 0.764 - 1.883 0.430
Females 256 35 13.67 0.834 0.531 - 1.309 0.429

ARMS group APS 360 47 13.06 1.163 0.941 - 1.403 0.057
GRD 28 1 3.57 0.266 0.037 - 1.925 0.190
BLIP 29 9 31.03 2.753 1.347 - 5.624 0.005
Mixed 92 19 20.65 1.744 1.023 - 2.971 0.041

Comorbidity None 134 19 14.18 0.745 0.415 - 1.370 0.355
Anxiety 39 6 15.38 1.089 0.473 - 2.508 0.842
Depression 134 17 12.69 0.849 0.494 - 1.457 0.552
Depression and anxiety 71 9 12.68 0.787 0.392 - 1.580 0.501
Others 131 25 19.08 1.375 0.685 - 2.760 0.370

Note: HR, hazards ratio; APS, Attenuated Psychosis Syndrome; BLIP, Brief  Limited Intermittent Psychotic episode; GRD, Genetic Risk 
and Deterioration syndrome; Mixed, a mixture of the above subgroups; ARMS, At-Risk Mental State.
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experiential field, leading to delusion formation and 
aberrant interpretation of reality. At a diagnostic level, 
the separation of these symptom clusters into distinct 
disorders in ARMS subjects is based on a strict diag-
nostic manual-based approach (a SCID interview) that 
assumes the symptoms belong in separate categories. 
However, as these symptom clusters phenomenologically 
overlap in prodromal psychosis, they may not necessar-
ily be indicative of two (or more) separate disorders but 
rather be an expression of an emerging single “disorder” 
with diverse symptoms that happen to reach threshold 
levels for multiple diagnosable disorders.31–33 Therefore, 
the concept of “comorbidity” is somewhat problematic. 
However, the “primary” disorder is unclear at this early 
stage of presentation. It is currently impossible to dis-
tinguish patients with a nonpsychotic disorder, such as 
depression or anxiety with associated (attenuated) psy-
chotic symptoms, from patients with an emerging psy-
chotic disorder with depressive and anxiety symptoms. 
Only longitudinal course will clarify these possibilities in 
individual patients. There is ongoing research into phe-
notypic and endophenotypic features that might provide 
early markers of which disorders these symptom clusters 
will evolve into.1 An alternative conceptualization is that 
depression, anxiety negative symptoms, cognitive impair-
ment, and positive psychotic symptoms all occur on a 
continuum, and that apparent “disorders” reflect which-
ever of these, or combination of these, is most prominent. 
For example, schizophrenia could be seen as a syndrome 

with prominent negative cognitive and positive psychotic 
symptoms, while unipolar depression will have prominent 
depressive symptoms, with some anxiety and positive 
symptoms.

These findings are in line with our clinical experience 
in two of the largest prodromal centers worldwide, where 
we have observed that anxiety and depressive symptoms 
and functional disability are often of more concern to 
the high-risk patients than their subthreshold psychotic 
symptoms. This is also consistent with high prevalence of 
psychotic-like experiences in the general population that 
are not associated with subjective distress, low function-
ing, or psychosocial impairments34 and that, therefore, do 
not trigger help-seeking behaviors (see the point below on 
Berkson’s bias).

The third aim of the study was to examine the asso-
ciation between baseline comorbid anxiety and depres-
sive diagnoses and transition to psychosis. We found that 
these comorbid diagnoses had no effect on risk of transi-
tion to frank psychotic illness. Meta-regression analyses 
in the available literature confirmed the lack of predictive 
value of baseline axis I anxiety and/or depressive diagno-
ses in determining the transition to psychosis. The lack of 
predictive effect of accumulating comorbid axis I depres-
sive diagnoses is in line with the findings of the multi-
center NAPLS (North American Prodrome Longitudinal 
Study) in Unites States.9 It is possible that this negative 
finding may be the result of the relatively low transition 
rate (14.9%) in our sample. However, the previous study 
(with a smaller sample) indicating a significant associa-
tion between diagnosis of a nonpsychotic disorder and 
transition to psychosis reported a very similar transi-
tion rate (15.1%).10 Furthermore, our complementary 
meta-regression analyses between proportion of comor-
bid depressive or anxiety disorders and risk of psycho-
sis confirmed no significant association in the available 
literature. There is thus converging evidence suggesting 
depressive and anxiety comorbidities in ARMS subjects 
do not impact transition to psychosis. However, the fact 
that most individuals defined as high risk have a diagno-
sis of depression or anxiety disorders at baseline may be 
fundamental in explaining the risk function of the whole 
sample. Copresence of psychotic symptomatology in dis-
orders of anxiety and depression is common,11 and their 
accumulating comorbidity in help-seeking subjects can 
impact on prognosis.35 This effect was firstly observed by 
Berkson (Berkson’s bias)36 in other clinical populations. 
Thus, high rates of comorbidity between ARMS and 
depressive/anxiety symptoms may in part be an artefact 
of both features independently influencing help-seeking 
behavior and need for care.37 Accumulating comorbidi-
ties may partly or wholly mediate the treatment-seeking 
feature that defines the high-risk population and, in this 
fashion, explain the marked impairment in psychosocial 
functioning that appears as a core feature of the high-risk 
state, impacting on course and outcome.1 Although we 

Fig. 3.  Kaplan-Meier survival estimates of transition risks 
stratified for ARMS subgroups (n = 509) over follow-up 
(mean = 3.65 years). APS, Attenuated Psychosis Syndrome; BLIP, 
Brief  Limited Intermittent Psychotic episode; GRD, Genetic 
Risk and Deterioration syndrome; Mixed, a mixture of the above 
subgroups.
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found no direct support towards transition risk enrich-
ment by depressive or anxiety comorbidities, our results 
cannot exclude the possibility that the initial selection of 
high-risk subjects is based in part on inclusion of those 
with common mental disorders and psychotic experi-
ences, and that these as a group have poorer progno-
sis compared to those with common mental disorders 
without psychotic experiences and those with psychotic 
experiences without anxiety and/or depression. Future 
longitudinal studies are required to carefully differenti-
ate “pseudo-comorbidities” representing emotional dys-
regulation features of the ARMS from true anxiety or 
depressive disorders not associated with psychotic out-
comes. There is an additional need to clarify the impact 
of sampling process, because current high-risk cohorts 
are opportunistic, each study using a different, unique 
strategy that cannot be exactly replicated and ultimately 
leading to different proportions of anxiety or depressive 
comorbidities.

Furthermore, the exact meaning of “transition” is 
uncertain.38 The psychosis threshold employed to define 
the illness onset in high-risk subjects is arbitrary and 
poorly validated.39 If  the current psychometric cut-off  
for psychosis were approximately correct, then individ-
uals who make transition should have a worse course 
and outcome than those who do not make transition. 
Unfortunately, there are no studies testing this, with most 
studies focusing on rates of psychosis rather than symp-
tomatic or functional outcome.39 We cannot thus exclude 
that the high prevalence of anxiety or depressive disor-
ders may affect functioning not only at baseline but also 
longitudinally, with higher depressive and anxious symp-
toms in subjects who do not fully remit from their initial 
ARMS status.

In the largest study published to date, the nonconverting 
high-risk group demonstrated significant improvement in 
attenuated positive symptoms, negative symptoms, and 
social and role functioning.40 However, this group kept 
functioning at a lower level than nonpsychiatric compari-
son subjects, suggesting that initial high-risk categoriza-
tion is associated with persistent disability, at least for a 
significant proportion.40 This persistent disability may be 
due to the fact that patients who are assessed in prodro-
mal services may in some instances present with symp-
toms belonging to different but overlapping diagnostic 
spectra. The nonconverting, but nonremitting, subjects 
who display continuous ARMS symptoms may have a 
higher liability to experience mental sequelae, and per-
sistent ARMS symptoms may represent only one aspect 
of this. In other words, our results cannot exclude that 
subclinical psychotic symptoms, at least in part, can be 
attributed to a general susceptibility to various mental 
disorders. For example, the psychotic-like symptoms may 
be incidental to depressive disorder, as we have previously 
proposed.41 Our model theorized that there are differ-
ent types of attenuated psychotic symptoms associated 

with different levels of risk for psychotic disorder. Some 
attenuated psychotic symptoms may reflect the emer-
gence of an underlying “core” psychotic process; some 
may be “clinical noise” or epiphenomena associated 
with a nonpsychotic clinical condition; and some may 
be normal variations amongst the general population. 
As noted in this model, individuals with depression and 
incidental subthreshold psychotic symptoms would not 
be expected to have a high transition rate to psychotic 
disorder41 but would have poor functioning. In line with 
our theory is the finding that psychotic-like symptoms 
decrease in parallel with reduction in mood and anxiety 
symptoms in two independent clinical samples (NAPLS40 
and Yung et al.42). The proportion of each of these types 
of psychotic-like symptoms would vary depending on the 
population. That is, there would be a high proportion of 
psychotic-like symptoms indicating schizophrenia vul-
nerability in a sample drawn from a tertiary psychiatric 
institution but a high proportion of “incidental” psy-
chotic symptoms in a group presenting to primary care. 
This model is illustrated in figure 4.

A recent study in a representative community sample 
of over 3000 adolescents and young adults found that 
copresence of psychotic symptomatology in disorders of 
anxiety and depression is common.23 This finding rein-
forces the view that the high-risk psychopathology is char-
acterized by overlapping dimensional liabilities.23 Taken 
together with the new decision of moving the APS in the 
research appendix of DSM-5, emergence of subclinical 
ARMS psychotic symptoms may constitute a nonspe-
cific marker of mental suffering31 and may occur as epi-
phenomena of stress or of anxiety/depressive disorders 
in patient samples43 without necessarily indexing actual 
psychosis risk. In line with this ARMS model includ-
ing several outcomes other than psychosis, self-reported 
attenuated psychotic symptoms can predict nonpsychotic 
mental disorders later in life.44

Our results have clinical relevance. The largest random-
ized controlled trial in subjects at risk for psychosis has 
just been published, with inconclusive and concerning 
results. The study showed cognitive therapy plus moni-
toring did not significantly reduce transition to psychosis 
compared to monitoring alone but significantly reduced 
the frequency and intensity of psychotic experiences in 
288 young people at high risk.45 More importantly, the 
authors noted that cognitive therapy did not significantly 
affect distress related to these psychotic experiences, 
nor levels of depression, social anxiety, and satisfaction 
with life.45 On the other hand, monitoring represented 
an enhancement over routine care because it aimed to 
provide warm, empathic contact and supportive listen-
ing and crisis management, with possible impact on the 
underlying psychopathology. Overall, this study clearly 
indicates that current treatments for high-risk subjects 
are not targeting core symptomatic domains that, beyond 
transition to psychosis, are highly frequent and account 
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for persistent functional impairment, decreased quality 
of life, and long-term disability.

With our study and meta-analysis available, it appears 
clear that future interventions in the field need to address 
not only the preventative efficacy on psychosis transition 
but also their effectiveness in improving the functioning 
of this patient population by reducing anxiety and depres-
sive comorbidities. Furthermore, the results of our study 
should be carefully considered by future studies address-
ing the neurobiological characteristics of the ARMS. 
Because anxiety and depressive symptoms have specific 
neuroanatomical, neurofunctional, and neurochemical 
features,46,47 the high prevalence of these problems in the 
ARMS could potentially increase heterogeneity across 
individual neuroimaging studies48–50 and ultimately pre-
vent the identification of reliable and replicable markers.

Conclusions

A large majority of ARMS subjects present with comor-
bid axis I diagnoses, mainly depressive or anxiety disor-
ders, in addition to their attenuated psychotic symptoms. 
The high prevalence of these comorbidities in ARMS 
subjects may phenomenologically reflect the delusional 
mood and emotional dysregulation processes predating 
the onset of attenuated positive symptoms. Anxiety and 
depressive symptoms are likely to influence presenting 
psychopathology and global functioning but do not affect 

the risk of transition to psychotic disorder. Psychotic-like 
symptoms may be nonspecific and indicative of high risk 
of psychotic disorder or may be epiphenomena of other 
mental disorders.
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