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SUMMARY

Research over the years has introduced multiple interventions for schizophrenia. Notwithstanding the nature of intervention pharmacological or 
psychological a complete cure for the condition remains a much-desired, yet unachieved goal. What is required is an exploration of alternative 
intervention strategies for treating schizophrenia a preventive approach is such an option. The chronic nature of schizophrenia and its associated 
disabilities have a tremendously negative affect the quality of life of patients, their families, and communities. Among the preferred approaches to 
reducing the negative consequences associated with the disorder is the prevention of its emergence. This review aimed to present the available data on 
the prevention of schizophrenia data that suggest some pharmacological and non-pharmacological interventions have a potential role in the preven-
tion of schizophrenia. Nonetheless, the findings are restricted to a few sites and are at best preliminary; as such, the findings must be replicated in 
new studies that include large samples and different settings.
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INTRODUCTION

Schizophrenia is a leading contributor to the global burden of 
disease (WHO 2001) and is among the top 10 contributors 
to years lived with disability (YLD), both among men and 
women. In terms of the global burden of disease, schizophre-
nia is the 7th leading cause of YLD, accounting for 2.8% 
of total global YLD (Mathers et al. 2006). Schizophrenia is 
responsible for enormous costs to the healthcare budget of 
many countries. Up to 3% of the total healthcare budget in 
developed countries like the US is spent on the management 
of schizophrenia (Knapp et al. 2004). The chronic nature of 
schizophrenia and the lack of an effective cure mean that the 
relative contribution to the disability is likely to be more by 
such cases owing to their early onset and likely longer total 
duration of illness. Furthermore, the impact is greater when 
treatment services are inadequate, in terms of availability, ac-
cessibility, and acceptability.

The Concept of Prevention Used Herein

Prevention can occur at different stages of the disease course. 
Prevention can be performed prior to the onset of disease 
risk factors (primordial prevention), after the onset of such 
risk factors, but before the onset of disease (primary preven-
tion), after the onset of disease with the aim of diagnosing 
and intervening as early as possible (secondary prevention), 
and after the onset of disease with the aim of reducing or 
minimizing disease-associated disability (tertiary prevention). 
Preventive intervention, as per the Institute of Medicine 
(IOM) Committee on Prevention of Mental Disorders clas-
sification, is restricted to interventions provided before a 
patient receives a psychiatric diagnosis (Mrazek and Mrezak 
2004), which is the definition used relative to the present re-
view, which is concerned with primordial and primary pre-
vention of schizophrenia.
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Is It Possible to Prevent Schizophrenia: A Window of 
Opportunity?

In order to prevent the onset of a condition (disease) one 
should have a reasonable degree of understanding of the 
causative factors. Additionally, interventions must be made 
put into effect at an appropriate time, i.e. either prior to the 
emergence of causal factors or after the emergence of causal 
factors, but prior to the onset of the condition. If appropriate 
preventive measures are put in place during the appropriate 
time period they are likely to prevent onset of the condition. 
This model is applicable to various medical conditions, espe-
cially infectious diseases. 

Although the causal factors of schizophrenia are not fully 
known, advancements have been made in our understanding 
of the risk factors that contribute to its development (King 
et al. 2005). Thus, preventive interventions can be planned 
based on these factors. Moreover, the concept of prodrome 
in schizophrenia (a phase that can last for years) provides an 
opportunity to act prior to the onset of observable psychotic 
signs and symptoms (Hafner et al. 2006). In fact, the pres-
ence of an identifiable pre-psychotic phase in schizophrenia 
has generated great interest as a potential preventive strat-
egy. As such, preventive measures could be applicable to 
schizophrenia. 

Of the various prevention approaches, emphasis has been 
directed towards indicated prevention for schizophrenia 
(Killackey and Yung 2007). Indicated prevention focuses on 
those with some of the early signs and symptoms of schizo-
phrenia, and as such are likely to be relatively resource ef-
ficient. The universal prevention approach targets a relatively 
larger section of the population. The issue of viability and 
cost-effectiveness plays a major role in such situations. The 
base rate of schizophrenia is very low; hence, a universal pre-
vention approach is unlikely to be viable (McGorry et al. 
2005). 

Detection of the Pre-Psychotic Phase

Detection of the pre-psychotic phase of schizophrenia is cen-
tral to the concept of its prevention. The aim is to detect those 
at risk of developing the condition as early as possible and 
then to administer appropriate interventions targeting spe-
cific risk and protective factors. 

Different approaches have been used to determine the pre-
psychotic phase and to define the high-risk group. These 
include the close-in approach (Bell 1992), basic symptom 
approach, and clinical high-risk approach (Cornblatt et al. 
2002). 

According to the close-in approach, individuals must meet 
a number of conditions in order to be included in the high-
risk group. This approach includes the behavioral difficulties 

in adolescence while assessing the ultra high-risk group. 
Multiple gate screening and close-in follow-up of individuals 
considered at risk for developing psychosis aims to minimize 
the false positive rate. While multiple gate screening involves 
use of numerous screening measures, close-in follow-up in-
volves closely spaced follow-up assessments. Individuals as-
sessed using this approach are likely to be those seeking 
help for themselves or those referred for treatment by their 
family; as such, they are likely to exhibit clinical problems 
(McGorry et al. 2003). This approach has been used in many 
studies referred to as ultra high-risk studies. One of the earli-
est uses of this approach was at the Personal Assessment and 
Crisis Evaluation (PACE) Clinic (McGorry and Singh, 1995; 
Yung et al. 1995), which led to the development of the Early 
Psychosis Prevention and Intervention Center (EPPIC) pro-
gram (Edwards et al. 1994; McGorry 1993).

The basic symptom approach emphasizes the importance of 
assessment of the basic symptoms, and is based on the prem-
ise that the cognitive, affective, and social disturbances associ-
ated with schizophrenia occur years before the first psychotic 
episode, and that such disturbances are often recognized by 
the affected individual during this early stage. The detec-
tion of the prodrome, thus, should be based on observation 
of these features. The Bonn long-term study (Huber et al. 
1979), age-beginning-course study (Hafner et al. 2002), and 
Cologne early detection study (Klosterkotter et al. 2001) have 
used this approach. 

The clinical high-risk approach emphasizes the importance of 
clinical psychotic features in identifying the prodromal phase. 
This approach relies on observation of the attenuated positive 
psychotic features or specific combinations of cognitive, aca-
demic, and social impairment, as well as disorganization/odd 
behavior (represented by the acronym CASID). The onset of 
schizophrenia, rather than the first episode of psychosis, is the 
target of prevention in this approach. As a result, even frankly 
psychotic features could be treated as a sub-threshold form 
of schizophrenia. The Hillside Recognition and Prevention 
(H-RAP) Program uses this approach (Phillips et al. 2005). 
The ultra high-risk and basic symptom approaches are in-
creasingly considered to be complementary.

Defining the High-Risk Prodromal Group

In order to develop and administer preventive services for 
schizophrenia it is essential that the target population be de-
fined. As discussed in the previous section, due to the low 
base rate for schizophrenia in the general population univer-
sal and selective prevention strategies are unviable; therefore, 
indicated prevention should be the aim (Killackey and Yung 
2007). Specific criteria to identify this subgroup of high-risk 
individuals in the general population have been developed 
by several researchers and although there is some overlap be-
tween the different approaches they are not the same. 
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In order to avoid any confusion associated with use of the 
term prodrome and to incorporate the prospective approach 
into preventive measures the term at-risk mental states has 
been advocated (Mason et al. 2004; McGorry and Singh, 
1995; Yung et al. 1995), which indicates a prospectively de-
fined syndrome that appears to be consistent with the schizo-
phrenia prodrome, but by definition is not necessarily a har-
binger of psychosis (Compton et al. 2007). Similarly, others 
have referred to this period as the clinical high-risk period, 
because the prodrome label implies a greater likelihood of 
developing schizophrenia than that can be definitively estab-
lished (Comblatt et al. 2002). 

McGorry et al. (2003) defined 3 prodromal syndrome 
types for determining high-risk groups for the development 
of schizophrenia: attenuated positive symptom syndrome 
(APSS), brief intermittent psychotic syndrome (BIPS), and 
genetic risk plus functional deterioration (G/D). The diag-
nostic criteria for these syndromes are shown in Table 1. 

McGlashan et al.’s criteria are also closely based on these cri-
teria and are referred to as criteria of prodromal syndromes 
(COPS). Cornblatt et al. described the clinical high-risk 
(CHR) status in terms of 2 categories: CHR– (attenuated 
negative/disorganized symptoms) and CHR+ (attenuated 
positive symptoms in addition to attenuated negative/disor-
ganized symptoms (Cornblatt and Auther 2007; Cornblatt et 
al. 2002).

In order to improve the predictive power of such assessment 
tools additional premorbid risk factors have been used to-
gether with traditional high-risk criteria. This approach cir-
cumvents the possibility of prolonged duration of exposure to 
risk factors if a prolonged observation period with the same 
set of features was used as the strategy to increase predictive 
power. These criteria are referred to as ultra high-risk (UHR) 
criteria and include the following: 1. Attenuated and brief, 
limited intermittent psychotic symptoms (BLIPS); 2. A de-
crease in the Global Assessment of Functioning (GAF) score 

≥30 points within a 6-week period, plus a family history of 
schizophrenia or schizotypal personality (Yung et al. 2003).

Assessment of High-Risk States

Numerous scales and interview schedules have been develop 
in order to facilitate the assessment of high-risk states. Some of 
the commonly used assessment tools are the Comprehensive 
Assessment of At-Risk Mental States (CAARMS), Scale 
of Prodromal Symptoms (SOPS), Structured Interview 
of Prodromal Symptoms (SIPS), DSM-III-R Prodromal 
Symptoms of Schizophrenia, Bonn Scale for the Assessment 
of Basic Symptoms (BSABS), and Youth Psychosis at Risk 
Questionnaire (Y-PARQ) (Ord et al. 2004).

CAARMS is a semi-structured interview for assessing pre-
psychotic (prodromal) symptomatology. CAARMS considers 
the intensity, frequency, and duration of symptoms. It is de-
signed to track small changes in an individual’s symptoms and 
experiences. The dimensions measured by this scale are disor-
ders of thought content, perceptual abnormalities, conceptual 
disorganization, motor disturbances, disorders of emotion 
and affect, impaired energy, and impaired tolerance to normal 
stress. The CAARMS is reported to have good-to-excellent 
inter-rater reliability and predictive validity (McGorry and 
Singh, 1995).

BSABS is a 66-item scale that assesses disturbances in 
thought, language, perception, bodily sensations, stress toler-
ance, affect, energy, concentration, memory, emotional reac-
tivity, social contacts, and non-verbal expression (Miller et al. 
2002).	

SIPS is a semi-structured interview originally based on 
CAARMS and the Positive and Negative Symptom Scale 
(PANSS). Ratings are made on the SOPS. These instruments 
were developed by the PRIME group. SIPS/SOPS meas-
ures a group of 5 psychotic symptoms, a group of 6 negative 
symptoms, and a group of 4 disorganization symptoms on 

Table 1. High-risk groups for the development of schizophrenia, according to McGorry et al.

Attenuated Positive Symptom Syndrome (APSS) Brief Intermittent Psychotic Syndrome (BIPS) Genetic risk plus Functional deterioration (G/D)

Abnormal unusual thought content, suspiciousness, 
grandiosity, perceptual abnormalities, and/or 
organization of communication that is below the 
threshold of frank psychosis.
+
These symptoms began or exacerbated during the 
previous past year.
+
These symptoms occurred at least once each week 
during the previous month.
+
Psychosis is ruled out.

Frankly psychotic unusual thought content, 
suspiciousness, grandiosity, perceptual 
abnormalities, and/or organization of 
communication.
+
These symptoms began during the previous 3 
months.
+
The symptoms currently occur for at least 
several minutes each day and at least once each 
month.
+
Psychosis is ruled out

First-degree relative with a history of any psychotic 
disorder, or
schizotypal personality disorder in patient.
+
Substantial functional decline during the previous 
year.
+
Psychosis is ruled out.
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a 6-point severity scale. Additionally, the severity of current 
symptoms (6 points) and that of pre-psychotic symptoms (5 
points) are measured.

The Schizophrenia Prediction Instrument-Adult Version 
(SPI-A) was developed by Schultze-Lutter and Klosterkötter 
and is based on BSABS. SPI-A is used to assess 7 groups of 
basic symptoms: overstrain, emotional deficits, cognitive 
impairment, cognitive disturbances, body perception distur-
bances, perception and motor disturbances, and estrange-
ments (Schultze-Lutter and Klosterkötter 2004).

DSM III criteria for prodrome of schizophrenia were modi-
fied by Yung and Jackson (1999) for assessing the at-risk men-
tal state. The criteria include social isolation or withdrawal, 
impaired role functioning, peculiar behavior, impaired per-
sonal hygiene, blunted or inappropriate affect, digressive 
speech or poverty of ideas, odd beliefs or magical thinking, 
unusual perceptual experiences, and lack of initiative, inter-
ests, or energy. Some additional at-risk indicators were added 
to these features to facilitate more comprehensive assessment 
and include attention or cognitive symptoms, neurological 
soft signs, structural brain abnormalities, transient psychotic 
symptoms, and family history of psychosis.

Available Prevention Interventions

Since the past decade interest in preventive interventions for 
schizophrenia have been increasing. Several research groups 
have been active in assessing the effectiveness and applicabil-
ity of different interventions. The prevention strategies that 
have been assessed include both pharmacological and non-
pharmacological interventions. The primary aim of preven-
tive interventions is two-fold. The first is to reduce distressing 
symptoms experienced by young people that meet the high-
risk criteria, and the second is to prevent these symptoms 
from exacerbating and developing into acute psychosis. The 
underlying basis for these approaches is the stress-vulnerabil-
ity model of psychosis.

Non-pharmacological approaches to prevention include 
psychoeducation, supportive therapy, interpersonal therapy, 
family therapy, group therapy, and social skills and stress 
management groups. Cognitive behavior therapy (CBT)-
based interventions have been employed at the PACE clinic 
(McGorry and Singh 1995) and make use of modified CBT 
techniques for treating psychosis. The technique emphasizes 
close collaboration between the therapist and client, indi-
vidualized intervention, and gaining an understanding of the 
experiences and strategies necessary for coping with and/or 
reducing the symptoms. Additionally, assistance for liaising 
with housing, education, employment, or other services is 
also carried out.

Other programs like early detection and intervention 
evaluation (EDIE) for people at high-risk of psychosis in 

Manchester, UK, are based on cognitive therapy (Morrison et 
al. 2004) and aim to assist at-risk young people  to cope with 
their symptoms, and reduce the risk of and possibly prevent 
the onset of acute psychosis. These interventions target the 
symptoms that cause distress and disability, and are structured 
according to a formulation of the affected individual’s life ex-
periences, environment, self and social knowledge, and intru-
sions, as well as their interpretations of intrusions, and their 
emotional, behavioral, cognitive, and physiological responses. 
The underlying principle of such approaches is change state- 
strategies, which focuses on normalization of experiences and 
evaluation of alternative explanations.

The role of pharmacological agents in the prevention of 
schizophrenia is debatable and the optimal approach remains 
unknown. The rationale cited for use of medications is their 
efficacy in individuals with established psychotic illnesses. 
This effect is likely to extend to those in the pre-psychotic 
phase of schizophrenia. Randomized controlled trials have 
been conducted with olanzapine and risperidone (Salokangas 
and McGlashan 2008) (Table 2). Open-label trials with 
amisulpride (Ruhrmann et al. 2006. 2005), risperidone and 
haloperidol (Keri et al. 2006), and aripiprazole (Walsh et al. 
2006) have reported positive results, including a reduction 
in attenuated psychotic and negative symptoms, a reduced 
rate of conversion to psychosis, and improvement in func-
tioning in those receiving the active drug; however, concerns 
remain over the safety of their use in children. It was reported 
that younger patients might be more sensitive to the extra 
pyramidal side effects (EPSEs) of antipsychotic medication 
than adults. In addition, the high false positive rates of the 
assessment tools used to identify those at high-risk results in 
a much higher number of children taking antipsychotics than 
is necessary (Lewis 1998).

Other medications used to prevent the onset of schizophre-
nia include neuroprotective agents, antidepressants, cortico-
trophin-releasing hormone receptor agonists, and estrogen 
(Phillips et al. 2005). Use of neuroprotective agents is based 
on the premise that dysregulation of neuronal cell produc-
tion and degeneration in some brain regions might result 
in neurodevelopmental abnormalities observed in psycho-
sis and that intervening at this level could prevent the onset 
of the disorder (Berger et al. 2003). Drugs of this class that 
have been used include lithium (Berger and McGorry 2002; 
Manji et al. 1999), eicosapentaenoic acid (EPA) (Fenton et al. 
2000), and glycine (Javitt et al. 2001); however, evidence of 
the effectiveness of all neuroprotective agents is limited.

Antidepressants have also been used for preventive interven-
tions in an effort address the potentially troublesome side ef-
fects associated with antipsychotics. In fact, some preliminary 
research has shown that they are comparable in efficacy to 
antipsychotics; however, as most current at-risk mental state 
assessment criteria are based on the emergence of attenuated 
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or brief psychotic features, there is little rationale for their 
use. A randomized controlled trial (RCT) of omega-3 poly-
unsaturated fatty acids reported encouraging results, in terms 
of preventing progression to frank psychosis (Amminger et al. 
2010). RCTs on schizophrenia prevention strategies are sum-
marized in Table 2.

Only a few relevant trials have been conducted and at present 
there is little conclusive evidence regarding the protective ef-
fects of antipsychotic medication in patients with childhood 
schizophrenia. Additionally, there s concern about the side ef-
fects of these medications (Morrison et al. 2004). A Cochrane 
review of early intervention for psychosis concluded that 
there was an insufficient number of trials to draw any defini-
tive conclusions (Marshall et al. 2006). Moreover, the avail-
able RCTs are not free of limitations. For instance, a study by 
McGorry et al. (2002) was not blind, and the active treatment 
was a combination of psychosocial and pharmacotherapeu-
tic methods. Additionally, Morrison et al.’s (2004) study  did 
not use blinding and their findings are no longer significant 
because patients that were retrospectively determined to have 
been psychotic at the time of intake were not dropped from 
the cognitive therapy group. McGlashan et al. (2004) report-
ed that drug-placebo difference in conversion rates was only 
trend-level significant and the risks of medication (e.g. weight 
gain) proved to be substantial (McGlashan et al. 2007).

Schizophrenia Prevention Programs

Research groups located primarily in USA, UK, and Australia 
are involved in schizophrenia prevention programs, and are 
involved in providing clinical care services as well. The main 
objectives of these programs/services are as follows, as de-
scribed by Phillips et al. (2005):

To improve our understanding of the neurobiological and 
psychosocial processes that occur during the pre-psychotic 
phase, and contribute to the onset of acute and persistent 
psychosis. 

To improve our understanding of the processes that protect 
against progression, and promote recovery and resolution of 
symptoms and impairment. 

To develop and evaluate a range of psychosocial and biologi-
cal interventions for treating current syndromes, and to pre-
vent future disorders from fully manifesting. 

To establish a clinical paradigm that is highly accessible and 
acceptable to young people in the ultra-high risk of psychosis 
group.

These programs have a lot in common. The aims, approaches, 
assessments, and interventions used by these programs are de-
scribed in Table 3, and some of these programs are presented 
in Table 4.

Table 2. Published RCTs on the prevention of schizophrenia. 

STUDY TYPE INTERVENTION N RESULTS 

Amminger et al. 2010 RCT Omega-3 PUFA 
vs. placebo

76 2 of 41 individuals (4.9%) in the omega-3 
PUFA group and 11 of 40 (27.5%) in the 
placebo group had transitioned to psychotic 
disorder (P = 0.007). Omega-3 PUFA 
significantly reduced positive symptoms (P 
= 0.01), negative symptoms (P = 0.02), and 
general symptoms (P = 0.01), and improved 
functioning (P = 0.002), as compared to 
placebo.

McGorry et al. 2003 
(at PACE clinic)

RCT Combined intensive cognitive treatment and 
risperidone 1-2 mg d–1 (SPI),
vs. need-based intervention (NBI) 

At month 6 more participants in the NBI 
group developed acute psychosis (P < 0.05) 

McGlashan et al. 2004 
(at PRIME clinic)

Db RCT Olanzapine vs. placebo 60 Psychosis at 12 months:
16% of active; 38% of controls  (P = 0.09) 

Morrison et al. 2004 RCT Cognitive therapy vs. treatment as usual 58 Psychosis over the course of 12 months:
6% in the CT group; 22% of controls 

Bechdolf et al. 2006 RCT Comprehensive cognitive-behavioral therapy vs. 
supportive counseling

128 By month 12 transition to sub-threshold 
psychotic symptoms (38% vs. 17.3%; P = 
0.024) and schizophrenia (1.9 vs. 12.1; P = 
0.041) was lower in the cognitive therapy 
group

PUFA: Polyunsaturated fatty acid; PACE: personal assessment and crisis evaluation.
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Universal Prevention Approach

The preventive approaches described previously are cat-
egorized as selective prevention. These prevention strategies 
target individuals known to have some risk factors for the 
development of schizophrenia. Their cost effectiveness and 
viability support their use (Killackey and Yung 2007); howev-
er, universal prevention of schizophrenia has been employed 
in some countries. Universal prevention strategies cater to 
the general population and thus avoid overlooking anyone 
in need of the necessary services, as can be the case with indi-
cated prevention. A Norwegian study based on the universal 
prevention model used an extensive public information cam-
paign to educate the general population, schools, and health-
care professionals regarding the signs and symptoms associ-
ated with early psychosis and the long-term benefits of early 
referral, diagnosis, and treatment (Ueland and Rund 2005). 
As compared with the period prior to the campaign, the inci-
dence of reported psychotic illness increased to approximately 
40%. Additionally, there was an associated reduction in the 
time from to initiation of treatment or DUP.

Hurdles in the Prevention of Schizophrenia

As mentioned above, in order to develop a preventive inter-
vention for any disorder there must be a window of opportu-
nity (the time to intervene) and a set of identifiable risk and/
or protective factors. Preventive interventions for schizophre-
nia, as described herein, aim at identification of at-risk indi-
viduals; thus, accurate identification of this population is a 
major limiting factor in carrying out any prevention interven-
tion. There remains no consensus on the concept of the pro-
drome phase of schizophrenia; in fact, whereas the prodrome 
was mentioned the DSM III (1980), it is not included in the 
current version of DSM IV (1994). The signs and symptoms 
used to describe prodrome are non-specific and could be the 
harbinger of other disorders. The prodrome of schizophrenia 
can be confused with the early stages of affective disorders, 
pervasive developmental disorders, substance use disorders, 
personality disorders, cognitive disorders, PTSD, and certain 
non-psychiatric conditions. Moreover, prodrome can be de-
finitively diagnosed in retrospect when the clinical picture has 
evolved into schizophrenia. In order to address these issues 

Table 3. Main features of schizophrenia prevention.

AIMS Identification of young people at high risk of developing first-episode psychosis in the near future

Target Population Services provided to help-seeking young people.
Those that do not wish to be treated are not to be compelled to participate.
Services do not actively promote care to those that are asymptomatic, not distressed, or not seeking 
help.

Assessment Approach A combination of mental state risk factors, and genetic or trait risk factors is used.

Focus of Services Management of current difficulties. 
Monitoring and possible prevention or attenuation of emerging psychosis.

Nature of Services Provide a clinical, as well as research or evaluative component.

Policy on use of Antipsychotics Services using very low doses of antipsychotic medication.

Continuity of Care Services that are linked with early psychosis services or are able to provide management of first-episode 
psychosis.

Table 4. Schizophrenia prevention programs.
SERVICE/ PROGRAM LOCATION

Personal Assessment and Crisis Evaluation (PACE) Clinic Melbourne, Australia

Prevention via Risk Identification, Management and Education (PRIME) Clinic Yale University, USA

H-RAP Program New York, USA

Psychological Assistance Service (PAS) Newcastle, Australia

Early Treatment of Pre-Psychosis (TOPP) clinic Norway

Early Identification and Intervention Evaluation (EDIE) trial Manchester, UK

Early Recognition and Intervention Center Germany

OASIS South London, UK

The Cognitive Assessment and Risk Evaluation (CARE) Program University of California, San Diego, USA

Center for the Assessment and Prevention of Prodromal States University of California, Los Angeles, USA
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the concept of at-risk mental state has been used in research 
on the prevention of schizophrenia with increasing frequency. 
This term has been coined to avoid the confusion surround-
ing prodrome and to give a prospective notion to the concept 
(Bell 1992).

Despite some of the advantages associated with the concept 
of at-risk mental state, it is not entirely free of shortcomings. 
The rate of transition of the at-risk mental state to acute psy-
chosis varies according to study. The rate of transition over a 
12-month period in 1 study varied from a high of 70% to a 
low of 9.4% (Cadenhead 2002). Possible causes of this varia-
bility include variation in the underlying proportions of true- 
and false-positives that were referred for treatment. Yung et al. 
reported a 34% transition rate among those clinically identi-
fied as prodromal. On the other hand, only 10% of those 
clinically identified as possibly prodromal that met the ultra 
high-risk criteria for psychosis progressed to psychosis over 
a 6-month period (Yung et al. 2006). Moreover, differences 
in the base rate of psychosis in different source samples may 
have accounted for the differences in the transition rate. It has 
been observed that the population from which participants 
are drawn affects the predictive validity of the intake criteria. 
In addition, as the prevalence of a disorder decreases the posi-
tive predictive value decreases. Inter-center variability is not 
only due to differences in the criteria for the at-risk mental 
state; despite of use of similar approaches, use of different 
scales can also affect the detection rate and transition rate. 
Other factors contributing to these limitations include recall 
bias, cognitive deficits, and the presence of depression/anxi-
ety symptoms and attenuated symptoms. Furthermore, the 
retrospective nature of some studies is associated with inher-
ent limitations.

Concerns have been raised over the effectiveness of such 
approaches. It has been estimated that the prevalence and 
incidence of pre psychosis are 10%-20% and 1%-2%, re-
spectively (van Os and Delespaul 2005; Cadenhead, 2002). 
Additionally, high-risk individuals have a 50% transition rate 
to a psychotic disorder over a 3-6-month period (Yung et al. 
2003; Miller et al. 2002;). van Os and Delespaul (2005) re-
ported that with these figures 99% of cases would be rated 
false-positive based on the incidence of subclinical psychotic 
experiences and about 95% would be rated as false-positive 
based on the prevalence of subclinical psychotic experiences. 
Thusly, the predictive value of current approaches does not 
exceed 5%. With this predictive value and a treatment success 
rate of 25%, the NNT would be 80. Even if the treatment 
success rate increases to 50%, the NNT would reach a high 
of 40 (van Vos and Delespaul, 2005).

The Future

In order to overcome the limitations of the current approach-
es and improve the effectiveness of preventive interventions 

numerous recommendations have been made, which include 
strengthening and augmentation of current approaches, as 
well as the introduction of approaches based on new para-
digms. In addition, the sample enrichment technique can be 
used to improve sampling for preventive intervention pro-
grams, which also improves sensitivity as well as specificity. 
A two-tiered strategy in which initial screening is followed by 
detailed screening, or a series of selection processes is likely to 
be beneficial. Use of post hoc criteria to pick small develop-
mental differences has also been recommended. In addition, 
sampling from an appropriate site can also reduce false-posi-
tive/negative rates, and hence increase the positive predictive 
value (PPV). Whereas in the general population the preva-
lence of schizophrenia is 0.6% the basic symptoms have a 
1.4% PPV; a specialized department with special interest in 
schizophrenia (having a prevalence of 50%) could provide a 
PPV of basic symptoms as high as 70% (Klosterkotter et al. 
2001). Furthermore, use of combinations of multiple predic-
tors can increase the predictive value. Subclinical psychotic 
experiences and family history of schizophrenia -when used 
alone- have a 1-year predictive value of 4% and 0.5%, respec-
tively; however, if both are used in combination the 2-year 
predictive value increases to 25% (van Os and Delespaul, 
2005). 

The reviewed preventative approaches aim to augment the 
detection of schizophrenia and subsequent preventive inter-
ventions via at-risk metal state strategies. Some approaches 
address other issues as well and target modifiable risk and 
protective factors for schizophrenia. Research has shown the 
potential role of multiple risk and protective factors in the de-
velopment of schizophrenia (King et al. 2005). The strength 
of the association between individual risk factors and schizo-
phrenia vary. Some of these have been studied in greater de-
tail. Family history of schizophrenia has a relative risk (RR) 
of 7.3-59.7 for development of schizophrenia (Mortensen 
et al. 1999); other risk factors include head injury (RR of 
2) (AbdelMalik et al. 2003), a preference for solitary play 
(RR of 2) (Jones et al. 1994), and obstetrical complications 
(RR of 1.38) (Geddes et al. 1999). The risk factors that are 
modifiable and have a strong association with the develop-
ment of schizophrenia can be targeted via specific preventive 
interventions. 

Brown et al. (2001) reported that 21% of their birth cohort 
with congenital rubella met the criteria for a schizophrenia 
spectrum disorder during assessment over 30 years. Thus, im-
munization of women of reproductive age could be a poten-
tial preventive intervention strategy for reducing the emer-
gence of congenital rubella. Maternal deficiency of folate as 
well as other micronutrients is hypothesized to play a role in 
the etiology of at least some cases of schizophrenia (Mattson 
and Shea 2003); hence, dietary folate supplementation could 
be an effective prevention intervention. A similar approach by 
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the USFDA for the prevention of neural tube defects in new-
borns resulted in a 31% reduction in the prevalence of spina 
bifida and a 16% reduction of in the prevalence of anen-
cephaly, following fortification of cereal grain products with 
folate (Williams et al. 2005). An association between head 
injury, especially in childhood, and the risk of subsequent 
schizophrenia has been observed (AbdelMalik et al. 2003). 
Use of preventive strategies like educational and public safety 
interventions, including the construction of safe playgrounds, 
could reduce the incidence of head injuries. Such an approach 
by the Harlem Hospital Injury Prevention Program in New 
York City resulted in a 45% decline in head injuries (Durkin 
1999). Similarly, cognitive and behavioral abnormalities ob-
served during the pre-morbid stages of schizophrenia could 
be subjected to remediation; such an approach has shown 
promising results in terms of the cognitive and behavioral 
precursors of other childhood mental and behavioral condi-
tions (Rebok et al. 1996; Mrazek and Haggerty 1994; Kellam 
et al. 1991). Obstetric complications most closely associated 
with an increased risk of developing schizophrenia include 
fetal oxygen deprivation (Geddes et al. 1999), prolonged la-
bor, placental complications, premature delivery, maternal 
obesity prior to pregnancy (Rebok et al. 1996), and maternal 

respiratory infections during the second trimester of pregnan-
cy (Brown et al. 2001). These complications can be managed 
by improving antenatal and perinatal services.

The examples cited above could become a part of future pre-
vention interventions for schizophrenia; however, first they 
need to be subjected to additional rigorous research in order 
to more clearly determine their effectiveness and applicability. 
The prevention of childhood onset schizophrenia is challeng-
ing; yet, the issue has attracted the interest and attention of 
various research groups. Over the past 2 decades systematized 
research in this field has expanded; however, the evidence 
available to date has emerged from limited settings. Both 
pharmacological and non-pharmacological interventions 
have shown promise with respect to prevention of the emer-
gence of schizophrenia in those at high risk for developing 
the condition. The findings published by the available studies 
offer promise, although more detailed and rigorous research 
is necessary before the findings could be put into day-to-day 
practice. Additionally, careful consideration of the important 
ethical issues associated with these approaches must be un-
dertaken. Education of the caregivers of those at high risk for 
developing schizophrenia is also important for increasing the 
level of acceptance of such services, when available. 
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