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Abstract Over the past 2 decades, increased efforts
have focused on identifying those at genetic or clinical
risk for psychosis and promoting interventions that may
alter the onset or trajectory of schizophrenia. We review
studies published between 2010-2013 that: (1) investi-
gate at-risk states for psychosis in larger epidemiologi-
cal studies; (2) identify causes of certain clinical pre-
sentations of the schizophrenia phenotype and (3) inves-
tigate focused and multidisciplinary approaches to treat
early clinical symptoms. The article places these recent
studies within the context of prior research and the
concept of potential measures to prevent or ameliorate
the onset of psychosis.
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Introduction

Schizophrenia is a severe mental illness that places a large
burden on individuals, families and society at large, affecting
about 1 % of the population in the United States [1]. The US
annual economic burden of schizophrenia in 2002 was esti-
mated to be $62.7 billion, including direct health care cost,
direct non-health care cost and productivity loss [2]. Because
schizophrenia is associated with significant disability and
impaired functioning, interventions early in the development
of psychosis in theory could have an enormous impact on
public health expenditure.

Schizophrenia evolves from abnormal development of cor-
tical networks, which produce pre-illness manifestations in
pre-frontally mediated cognitive behaviors and symptoms,
within weeks to years before individuals present for treatment.
A major obstacle to studying and understanding these early
processes is the difficulty inherent to identifying at-risk indi-
viduals early enough in the evolution of psychosis. Although
the first clinical signs of psychosis are often evident in child-
hood or early adolescence, there is a high degree of non-
specificity in symptom presentation in the early course [3];
thus, the symptoms are not uniquely predictive of eventual
psychosis.

The past 20 years have seen increased efforts in identifying
those at genetic or clinical risk for psychosis and promoting
interventions that range from nonspecific behavioral supports
to more specific and focused cognitive interventions, medica-
tions and comprehensive therapeutic models. Early identifica-
tion and treatment of psychosis carries the potential to prevent
or delay the onset of illness and, therefore, ameliorate the
trajectory and functional impairment associated with chronic
schizophrenia. Based on the current state of knowledge re-
garding clinical progression and spotential interventions, the
field supports a stepped-care approach regarding the location
and types of behavioral and medication interventions.
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This review summarizes the rapidly growing area of re-
search focusing on identification and intervention of young
persons who appear to be at risk for psychosis and, in line with
the mission of this publication, places particular emphasis on
studies published since 2010. In particular, these publications:
(1) expand the investigations of at-risk states for psychosis to
larger epidemiological studies; (2) elucidate novel findings
regarding causes of certain clinical presentations, given the
multifactorial origin of the schizophrenia phenotype; (3) in-
vestigate focused and multidisciplinary approaches to treat
clinical symptoms such as pre-psychotic symptoms, social
withdrawal and cognitive dysfunction in order to prevent
clinical progression.

Definitions of At-Risk States

Historically, there have been two primary symptom-based
approaches to identify young people at risk for psychosis,
each with its strengths and limitations. The classical, or ge-
netic, high-risk (HR) strategy involves early identification and
prospective investigation of children who have a biological
relative, usually a parent, with clinical symptoms of schizo-
phrenia. This strategy yields transition rates to psychosis that
are higher than the general population, but the transition rate is
relatively low and late in coming, i.e., approximately 6-15 %
transition to psychosis over 25-30 years [4]. Moreover, be-
cause the strategy can only be applied to a small subset of
individuals who later develop psychosis (those with a family
history of schizophrenia), results with genetic high-risk indi-
viduals may not generalize to the larger group of “sporadic”
cases (those without a family history of schizophrenia).

The second approach involves identifying at-risk young
people based on reported clinical signs and symptoms. There
are three primary variants of this clinical high-risk strategy.
The early psychometric or psychosis proneness strategy im-
plemented surveys of young adults, usually college students,
using standardized, usually self-report, measures ([e.g., 5—7]).
This approach promised greater generalizability than genetic
high-risk paradigms, but long follow-up periods are required,
and transition rates are relatively low at 1-2 %, making it
necessary to screen large numbers of individuals to identify
those at greatest risk. In the more recently developed “prodro-
mal” or “ultra-high” risk (UHR) strategy [e.g., 8, 9], re-
searchers aim to identify individuals, typically help-seeking
young people in the age range of 14-29, who appear to be on
the brink of developing a psychotic disorder based on instru-
ments like the Structured Interview for Prodromal Syndromes
(SIPS) [10]. This strategy yields the highest transition rate:
recent meta-analytic results found the risk of developing a
psychotic episode in SIPS identified individuals across studies
to be 18 % at 6-month follow-up, 22 % at 1 year, 29 % at
2 years and 36 % after 3 years [11+¢]. However, this approach
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captures individuals relatively late in the development of
psychosis during which associated functional impairment
and/or distress has led to help-seeking. Despite the higher
transition rate, the majority of UHR individuals still do not
transition to psychosis within current follow-up periods [3].
This limitation represented a core controversy surrounding the
proposed inclusion of Attenuated Psychosis Syndrome in
DSMS and contributed to the decision to instead include it
as a condition for further study in the DSM5 appendix [12].

The third variant of the clinical high-risk strategy involves
epidemiological surveys of sub-psychotic or “psychotic-like
experiences” in the general population. Meta-analytic results
of this growing literature suggest that approximately 5-8 % of
the population experience sub-clinical psychotic symptoms,
of which 20 % develop psychotic-like experiences and <10 %
develop a psychotic disorder [13e¢]. Transition to psychosis in
those groups appears to be moderated by several features,
including the severity and persistence of initial symptoms
[14], substance use and comorbid psychopathology [15].
Much of this research has been conducted in adults and older
adolescents despite evidence that the initial prodromal period
often begins in early adolescence or younger [16]. Conse-
quently, much less is known about the clinical relevance,
stability and predictive accuracy of symptoms in younger
children and adolescents [17]. In a large, systematic study to
evaluate psychosis spectrum symptoms in US youth (age 11—
21; n=7,054), our research team found that among medically
healthy youths, 20 % reported significant psychosis spectrum
symptoms [18¢]. Despite the functional significance of nega-
tive symptoms in schizophrenia, the developmental trajectory
of early negative symptoms has received limited research
attention [19]. In our cohort, a not insubstantial number of
youths with spectrum features (12.7 %) reported experiencing
only negative/disorganized symptoms without positive symp-
toms. Altogether, it appears that the very young onset age of
both positive and negative subthreshold symptoms in the
general population, as well as their as yet unknown develop-
mental trajectory, raise unique challenges for identification
and intervention [17] in the critical window preceding untreat-
ed psychosis.

Across symptom-based risk strategies, a major focus of
study has been the longitudinal outcome, usually the rate of
conversion to psychosis. Yet, recent increasing attention on
“non-converters” has suggested that some clinical risk indi-
viduals continue to show attenuated symptoms and poor so-
cial and role functioning as long as 2 years following initial
presentation, despite having not converted to psychosis [20].
Similarly, community and population studies have shown that
early sub-clinical psychotic symptoms are associated with
comorbid psychopathology including depression [18e,
21-24], anxiety [18e, 21] and substance use [15, 18, 21,
25]; impaired global functioning [18e, 26] and increased
suicidality [18e, 26]. Together, these investigations indicate
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that regardless of eventual psychosis, the psychosis risk state
is not benign and can itself require clinical attention and
intervention.

Potential Causative Factors

The categories of potential differential diagnoses to be
considered in the presence of subsyndromal symptoms of
psychosis and early psychosis are broad, ranging from
medical illnesses, genetic/congenital conditions and sub-
stance use to the spectrum of psychiatric diagnoses such
as mood disorders, anxiety disorders and primary psychot-
ic disorders.

Medical/Congenital Medical conditions that may manifest
with psychosis spectrum symptoms include autoimmune dis-
eases, endocrinopathies, CNS infections, metabolic diseases,
neurologic disorders, and nutritional deficiencies and congen-
ital conditions [27]. Of these, NMDA receptor encephalitis
has received attention as a newly identified disease with anti-
NMDA receptor antibodies that manifests with psychotic
symptoms within a constellation of neurologic and physiolog-
ic symptoms [28-31]. A large retrospective study [28] report-
ed that despite the high prevalence of psychiatric symptoms,
in particular psychosis, as early manifestations of NMDA
encephalitis, only 21 persons out of almost 1,500 patients
diagnosed with schizophrenia and related psychosis tested
positive for the IgG subclass of the anti-NMDA receptor
antibody. Ninety-four tested positive for IgA and/or IgM,
but negative for IgG, but the relevance of this finding
for the possible presence of encephalitis remains un-
clear. Virtually all the studies have been published since
2011, and, as the knowledge about his syndrome ex-
pands, further findings may elucidate the potential pres-
ence of anti-NMDA encephalitis, particularly at the on-
set of psychosis.

Genetic/congenital syndromes that may first present with
psychotic symptoms include acute intermittent porphyria, Gil-
bert syndrome, glucose-6-phosphate dehyrogenase deficien-
cy, Huntington’s disease, neurofibromatosis type 1, fragile X-
syndrome and XXX karyotype [32]. The genetic syndrome
that has been most extensively examined for its risk for
psychotic symptoms and schizophrenia is the 22q 11.2 dele-
tion syndrome [33]. In a recent study on 112 persons between
ages 845 years, carefully assessed with psychiatric inter-
views for affective disorders and psychosis, the diagnoses of
psychosis were made in 11 % and attenuated psychosis syn-
drome in 21 %. Peak occurrence of psychosis risk was during
adolescence (62 % of those aged 12—17 years) [34].

Substance use either acutely or chronically, particularly
PCP, ketamine and cannabis, has been associated with the
emergence of psychotic symptoms of various durations. More

recently, psychotic symptoms associated with withdrawal af-
ter chronic gamma-hydroxybutyric acid (GHB) use have been
reported [35, 36].

Psychiatric Disorders and Psychotic Symptoms Studies of
help-seeking individuals with psychotic symptoms who do
not meet full threshold diagnostic criteria for a DSM-IV (or
—=5) psychotic disorder have identified mood disorders and
anxiety disorders as the most common Axis I disorders in this
population. Substance use disorders and common disorders of
childhood including ADHD, other externalizing disorders,
developmental disorders and learning disorders have also
been reported among prodromal and clinical risk populations
[27].

A prospective study replicated these diagnostic comorbid-
ities among clinical high-risk patients [37¢]. Of these, 34 %
had diagnoses of depressive disorders, 39 % of anxiety disor-
der, 4 % of bipolar disorder and 6.5 % of somatoform disorder.
Bipolar disorder, unipolar depressive disorder and
somatoform disorders were positively correlated with later
transition to psychosis, whereas anxiety disorders were nega-
tively correlated with later transition to psychosis [37¢]. Ac-
cumulating studies suggest that early identification and treat-
ment of trauma may have a protective role for premorbid
functioning and severity of symptoms [38e¢]. While there
are few reports of prospective assessment of PTSD as an Axis
I diagnosis in this population, bidirectional links between
childhood trauma such as bullying and physical assault have
been reported as increasing the risk for psychotic symptoms
[39, 40].

Association with Drugs Links between substance use and
psychosis have long been reported, but the role of substance
use as a causal factor in the emergence of psychotic symptoms
and transition to primary psychotic disorders remains an area
of active investigation. In a recent thorough review of the
literature on substance use in the clinical risk population,
Addington et al. [41] reported on a total of ten studies exam-
ining the role of substance use, including cannabis, alcohol,
tobacco and other substances. The reported studies document
rates of substances as follows: cannabis from 33 % to 54 %,
alcohol 17 %-44 %, tobacco 16 %-34 %, hallucinogens 7 %-
19 % with remaining substances such as opioids, sedatives
and stimulants with rates from 0-9 %. Prospective risk for
conversion with substance use was positive in two of the ten
studies [25, 42]. Numerous methodological issues were iden-
tified in these studies, thus leaving the question of the role of
substance use in the risk for transition to full threshold psy-
chotic illness unanswered. At the same time, two studies
found that younger age at onset of cannabis use was correlated
with younger age at onset of psychotic symptoms [43e, 44],
and one study reported that recent increased rate of cannabis
and tobacco use correlated with onset of psychotic symptoms
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[45]. Such reports highlight the need for additional study of
this potentially modifiable risk factor.

Interventions and Potential Prevention Methods

Prevention methods can be categorized in a three-tiered model
that includes universal measures for the general population,
more selective measures for those who meet criteria for in-
creased risk (e.g., genetic and family history) and indicated
measures for those with specific clinical risk (i.e., prodromal
manifestations of psychosis). While schizophrenia has been
associated with general factors affecting pregnancy and child-
hood development, which would fall under universal or selec-
tive prevention measures, almost all recent studies have fo-
cused on indicated measures in the UHR period as the most
proximal to emergence of psychosis and the highest potential
for interventions. The fact that the majority of persons with
UHR symptoms do not progress to psychosis within a few
years [see 11] highlights the importance of providing inter-
ventions that are both focused on symptom stabilization or
improvement with few side effects and offer the potential of
retaining young persons in follow-up to decrease the duration
of untreated psychosis should illness emerge.

Psychotherapy Psychotherapeutic interventions offer the po-
tential benefits of symptom amelioration, increased ability to
cope with emerging clinical symptoms and retention in treat-
ment with few, if any, relevant risks. Several psychotherapeu-
tic treatments have been systematically studied in the high-
risk period. Five randomized controlled trials have evaluated
the effect of cognitive behavioral therapy on rates of transition
and symptom reduction [46-51]. Overall, CBT reduced con-
version rates and positive symptoms, but this effect was
similar to supportive therapy and not necessarily specific to
CBT [46]. There were inconsistent data on the maintenance of
such gains in the follow-up period [46, 50, 51], though a
recent meta-analysis concluded that there was evidence of
continued protection against conversion at 18 months [52].

Cognitive Remediation Recently, cognitive remediation thera-
py (CRT) has been investigated as a behavioral intervention to
treat cognitive deficits and improve functional outcomes in
high-risk patients [review: 53]. CRT promotes lasting cognitive
benefits and social and occupational functioning in schizophre-
nia patients, with greatest effects seen when CRT is paired with
psychosocial training [meta-analysis: 54]. In a pilot study,
Rauchensteiner et al. [55] found that HR patients showed
greater improvement than schizophrenia patients in several
cognitive domains, including long-term memory functions
and attention, after ten computerized CRT sessions using
CogPack [56], suggesting that HR patients are more amenable
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to cognitive intervention. Despite the promising results of this
pilot study, it has several limitations. Although all recruited
participants completed the study, the statistical power was
limited because of the small sample size. The average age of
the HR group, at 27.20 years, is perhaps higher than anticipated
given that peak age of incidence for schizophrenia is between
10-25 years [57]. Lastly, higher rates of antipsychotic medica-
tion in the schizophrenia patient group than in the HR group
could potentially confound the findings of the study. Another
study found that cognitive remediation as part of a comprehen-
sive intervention program reduced the rate of psychosis con-
version of UHR individuals compared to those undergoing
enriched supportive therapy over a 24-month period [58].
Urben and colleagues [59] reported that computerized CRT
promotes enhanced reasoning and inhibition abilities in adoles-
cents with psychosis or in the HR state as compared to a control
treatment (computer games) in a 6-month follow-up. However,
cognitive gains were not associated with changes in symptom
severity, and in one of these studies [58], the specific preven-
tative effect of CRT was not assessed in a multimodal treatment
approach including several therapeutic strategies. Taken togeth-
er, these studies suggest that CRT may be an effective treatment
for cognitive deficits associated with the UHR state. Future
studies should incorporate longitudinal design, increased sam-
ple sizes and well-defined functional outcome measures to
assess the differential success of particular CRT methods to
promote lasting benefits and prevent psychosis conversion.

Medications There have been four randomized controlled
trials and a handful of trials with more naturalistic designs
examining the effect of antipsychotic treatment in the UHR
period [60—66]. Overall, results have supported clinically
significant differences between experimental and placebo
arms for symptom reduction and psychosis conversion rates.
However, such improvements were not universally main-
tained during a medication-free post-treatment interval. Fur-
thermore, significant side effects were associated with anti-
psychotic treatment, including weight gain [61, 63], move-
ment side effects [65, 66] and higher dropout rates [65, 66]. A
recent study on 115 UHR patients who were randomized to a
double-blind, placebo-controlled 12-month trial of low-dose
risperidone, cognitive therapy or supportive therapy found
neither treatment to be superior in preventing psychosis, while
all forms of treatment improved psychiatric symptoms, psy-
chosocial functioning and quality of life [67]. Antidepressant
treatment has not been systematically studied, yet several
naturalistic studies found that antidepressants were associated
with lower conversion rates and reduced positive symptoms
[68, 69] (though one study failed to show symptomatic im-
provement [62]). In these prior studies, medication choice was
likely impacted by the presenting symptoms of participants.
Overall, antidepressants were significantly better tolerated by
participants than were antipsychotics, and in one study
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participants showed cognitive improvements after 6 months of
antidepressant treatment, whereas no cognitive changes were
observed in participants who received antipsychotics or who
no medications [70]. Again, presenting symptoms likely im-
pacted treatment choice. Given the risks associated with anti-
psychotics and the low conversion rates of risk groups, expert
consensus suggests using a stepped-care approach to medica-
tions in the high-risk period, with antipsychotic medications
reserved for those with worsening positive symptoms.

Nutritional Supplements Lack of adequate nutrients during
critical developmental periods is associated with increased risk
of neurodevelopmental disorders including schizophrenia. No-
tably, the Dutch and Chinese famine studies have demonstrated
increased risk of schizophrenia in birth cohorts exposed to early
prenatal nutritional deficiency [71, 72]. Furthermore, both ani-
mal and epidemiological studies have underscored the impor-
tance of micronutrients such as vitamin D, vitamin B12, folic
acid and iron in neurodevelopment [73]. While their role in
neurodevelopment is clear, there is still a paucity of evidence
for their role in prevention of schizophrenia per se. Nutritional
supplements such as amino acids and polyunsaturated fatty
acids (PUFAs) are attractive alternatives to pharmacological
interventions given their favorable side effect profile. Among
supplements, PUFAs have received significant attention because
of their role in brain development and antioxidant defense [74],
and studies have demonstrated positive effects in different psy-
chiatric conditions including depression, borderline personality,
antisocial behaviors, ADHD, bipolar disorder and schizophrenia
[75]. To date, only one randomized controlled trial of PUFA in
the UHR population has been conducted. Amminger and col-
leagues [76] administered approximately 1.2 g/day of omega-3
PUFAs to 41 UHR individuals for 12 weeks and monitored for
rate of transition to psychotic disorders. At the end of the 40-
week follow-up period, 4.9 % of the omega-3 PUFA group had
converted to psychotic disorders compared to 27.5 % of the
placebo group (P=0.007). Additionally, the omega-3 PUFA
group showed improvements in their subthreshold psychotic
symptoms. While the results are promising, the study was
underpowered to detect the effects of other concomitant medi-
cations (antidepressants and benzodiazepines) used by some
participants, and it has yet to be replicated.

Glycine has been shown to be efficacious as an adjunctive
treatment for schizophrenia through actions on NMDA receptor
[77]. Woods et al. [78] conducted two pilot studies in small
patient groups. In the first study, ten UHR individuals received
open-label glycine at doses titrated to 0.8 g/kg/day for 8 weeks,
and in the second study, eight UHR individuals were random-
ized to double-blind glycine vs. placebo for 12 weeks, followed
by another 12 weeks of open-label glycine. In both studies,
participants were evaluated with the Scale of Prodromal Symp-
toms every 1-2 weeks, before and after treatment. They ob-
served large effect size changes (—1.39 for open label study and

—1.15 for double-blind glycine vs. placebo) in total prodromal
symptom scores. Similar to previous investigations, the small
sample, even for a pilot study, was the major limitation of these
studies, and the results should be interpreted with caution.

Multimodal Two studies have compared different versions of
multisystemic, integrated treatment paradigms to either stan-
dard care or supportive counseling [58, 79]. The components
of the multisystemic treatments include CBT, group skills
training, cognitive remediation and multifamily group
psycho-education in the one study [58] and an assertive com-
munity treatment (ACT) model of care, social skills training
and multifamily group psycho-education in the other [79].
Both studies demonstrated significant reductions in transition
rates and symptom levels in the integrated treatment models.
Transition rates continued to be lower at the 1-year follow-up
period and were maintained at the 2-year follow-up in one of
the studies [58]. While treatment with medications in the high-
risk period appears fraught with inconsistent benefits, side
effects, and poor compliance, psychosocial treatments appear
to confer significant and lasting benefits.

The study by Bechdolf et al. (2012) found that Integrated
Psychological Intervention (IPI), which included cognitive
therapy and cognitive remediation, social skills training and
family interventions, reduces the rate of psychosis conversion
of UHR individuals compared to treatment with supportive
therapy over a 24-month period [58]. Compared to previous
risk intervention studies, this study included larger samples
sizes, and medication effects were better controlled. The study
also had several limitations, while rates of attrition were com-
parable to previous studies; over 30 % of participants received
<50 % of the intervention across treatment conditions. Over
25 % of participants across groups were also lost to follow-up at
the end of the study. Lastly, as mentioned previously, because
the IPI included several therapeutic strategies, the specific
preventative effect of CRT was not assessed.

Interventions for possible substance use disorders deserve
specific attention, as almost 50 % of persons at risk of psy-
chosis have comorbid substance use. In addition, substance
consumption may confer increased sensitivity regarding ad-
verse behavioral effects [80] and prescribed treatment adher-
ence. Furthermore, substance abuse interferes with education,
social and emotional development, and brain maturation [81].
Given the prevailing rationale to limit and intervene in sub-
stance use in the general population, there have been no
randomized interventions that would demonstrate the specific
effects of such treatment.

Conclusion

Schizophrenia represents a severe mental illness affecting
approximately 1 % of the population in the US and

@ Springer
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worldwide. While the outcome of acute schizophrenia may
range from full recovery to treatment resistance, in gener-
al, the illness of schizophrenia is associated with a stag-
gering amount of personal loss and societal burden. Po-
tentially modifiable mediators of clinical outcome at illness
onset include, among others, shortened duration of untreat-
ed illness, treatment adherence and abstaining from recre-
ational drug use. Over the past 15 years, the field of early
psychosis intervention, similar to other psychiatric and
medical disorders, has extended from early treatment of
first-episode psychosis to at-risk states of psychosis, and
mostly UHR individuals.

This article outlines the growing efforts over the past 2
decades regarding prevention of psychosis with closer empha-
sis on studies published since 2010. Selected representative
studies in this area are presented in Table 1. At the present
time, the answer to the question of whether schizophrenia can
be prevented is theoretical, given a number of factors includ-
ing our inability to predict with sufficient specificity illness
onset in those with at-risk symptoms. Nevertheless, the recent
publications offer several considerations for the clinician
confronted with the patient who has emerging psychotic
symptoms. The utility of prevention methods should not be
limited to calculation of rates of conversion to psychosis, but
also to whether treatment provided improves symptoms and
functioning. Of young persons who fulfill attenuated psycho-
sis symptoms at-risk criteria, only a small minority will prog-
ress to acute psychosis. Because those who do not progress
still experience lower level of functioning despite remission of
at-risk symptoms, the potential beneficial effect of interven-
tion is not limited to those who would otherwise develop
psychosis. In addition, when considering that the onset of
psychosis tends to occur during the critical period of personal
individuation and academic development in adolescence and
young adulthood, postponement of psychosis for even several
months to years may permit attainment of higher functioning
and resilience to endure clinical symptoms.

Currently available pathophysiology data support a similar
phenotype associated with heterogeneous causation and inter-
actions between environmental and genetic factors. The pub-
lications on NMDA autoantibody encephalitis or 22q11 DS
and psychosis indicate that while psychosis may be common
in these conditions, the phenotype differs according to the
underlying cause. Exposures to psychological and physical
trauma are other potential factors that could contribute to
the emergence of illness, even years later. This warrants
attention in respect to both risk assessment and prevention.
The issue of drugs remains vexing, and the magnitude of
the contribution of common recreational drugs, such as
cannabis, in the emergence of psychosis requires further
study.

The present state of knowledge regarding the progression
of at-risk symptoms and potential interventions supports a

@ Springer

stepped-care approach, starting in community-placed settings
such as juvenile outreach programs and clubhouses to de-
crease the potential stigma associated with interventions in
tertiary care settings and progressing to psychiatric facilities in
those with established illness. Potential universal measures for
preventing psychosis include general health measures to pre-
vent malnutrition, exposure to infections and toxins, insuffi-
cient medical care and exposure to different types of abuse,
and lack of rearing in the period spanning pregnancy to
childhood. Selective measures for prevention of psychosis
include increased accessibility to psychological and scholastic
support and an emphasis on drug abstinence, in particular
during the formative years. Indicated measures, as most prox-
imal to potential onset of illness, represent the most rapidly
growing area, as clinical symptoms represent targets for inter-
ventions and outcomes over a few years can be more readily
measured. A specific algorithm to stage psychosis was devel-
oped by the Early Psychosis Prevention and Intervention
Centre group [82]. The staging includes individuals with
increased risk (e.g., first-degree teenage relatives) without
symptoms (stage 0), and progresses through the prodrome
(stage la , with nonspecific symptoms, and stage 1b, sub-
threshold psychosis) to acute (stages 2—3) and chronic stages
of psychosis (stage 4). Within this concept, universal and
indicated measures are most applicable for persons at stage
0, adding selective measures for stages 1a and 1b. Interven-
tions that map onto this construct include improved coping
skills and behavioral and cognitive resilience, such as cogni-
tive behavioral therapy and cognitive remediation, as potential
measures during stages 0 and 1a. Family education and treat-
ment, nutritional supplements and antidepressants could be
added for stages 1a with antipsychotics, and multimodal treat-
ment programs reserved for stage 1b and higher.

‘When we consider current at-risk research and treatment, we
should hope that the field may develop more quickly over the
next decade, based on the recent emphasis to investigate domains
of brain functions associated with specific neural substrates and
behavior, rather than with diagnostic categories. This would
permit the study of individual phenotypic measures and their
relationship to a person’s clinical condition and its progression.
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