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Abstract

Identification of a person in the prodromal stage of schizophrenia, before the onset of the first 

episode of psychosis, provides an opportunity for early, potentially preventative, interventions. 

Recent attempts to develop “at risk” or “prodromal syndrome” diagnostic criteria have proved to 

be successful at identifying individuals at high risk for psychosis. Preliminary investigations find 

that pharmacologic and psychotherapeutic interventions may reduce the risk of psychosis in “at 

risk” individuals, but until more is known, current treatment guidelines recommend close 

monitoring, therapeutic interventions that address identified problems, including supportive or 

cognitive therapies to reduce the functional consequences of the presenting symptoms, family 

interventions to reduce family distress and improve coping, and intervention with schools to 

decrease likelihood of school failure. Pharmacologic intervention targeting the prodromal 

symptoms is not recommended, given the uncertain riskbenefit ratio.

Introduction

The onset of schizophrenia is defined as the onset of psychosis occurring in late adolescence 

or early adulthood for approximately 70% of affected individuals [1]. Frank psychosis is 

heralded by a prodromal stage for most patients (approximately 80%), with the time from 

the onset of the first prodromal symptom to frank psychosis on average of approximately 3 

years—ranging from a few days to a decade or longer [2–4,5•].

Individuals with schizophrenia describe the prodrome to include gradually worsening visual, 

auditory, olfactory, or tactile misperceptions, suspiciousness, referential thinking, odd ideas, 

distractibility and other subjective cognitive deficits, dysphoric mood, mood lability, and 

sleep disturbance. [2,6,7]. The prodromal symptoms may lead to disruptive or impulsive 

behaviors, aggression, or suicidality, and often may impair function socially and 

vocationally. Approximately 70% to 75% of individuals who develop schizophrenia report a 

decline in school function and social withdrawal as prodromal symptoms emerge and 

worsen [2,6]. Longitudinal studies find that individuals who later went on to develop 

schizophrenia performed at approximately the level of or slightly lower than their peers in 

grade school and middle school; however, by high school, performance significantly 

declined and was well below average [8••,9]. As many as 15% to 20% of individuals with 

schizophrenia report self-har behaviors during the prodrome or at onset of psychosis [2,6].
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Despite the development of subjectively distressing and objectively dysfunctional 

symptoms, it is likely that many individuals do not seek help from health care providers for 

the prodromal symptoms. For example, a recent retrospective study of 86 individuals at first 

treatment for schizophrenia found that 62% made no attempts to receive help before 

developing psychosis [10]. Approximately one third of patients sought help from a family 

physician, another one third sought help from a mental health care professional, 

approximately 16% from a school teacher or counselor, and the remaining from clergy, 

friends, or emergency services. A wide variety of prodromal symptoms, with the most 

common being dysphoric moods (30.4%), attenuated positive symptoms (17.8%), and 

functional decline (19.2%), prompted individuals to seek help. Serious behavioral 

disturbances, including aggression (1.2%) and suicidality (4.8%), occurred in a minority of 

patients.

There are at least two reasons prompting efforts to identify individuals in the prodromal 

stage of illness, before the development of psychosis. First, prodromal identification offers 

the opportunity for preventative interventions, potentially avoiding the trauma, dangerous 

behaviors, hospitalization and other costly emergency interventions, and stigma associated 

with psychosis. Second, the prodromal stage involves potentially distressing and 

functionally disabling symptoms that may themselves be targets of intervention.

Defining the Prodrome

Adolescence is a time of emotional, social, and intellectual change, and some of the 

symptoms retrospectively described by patients with schizophrenia may not appear 

pathologic but rather part of normal adolescent development. Perceptual abnormalities, ideas 

of reference, excessive suspiciousness, or other odd beliefs may transiently occur in 5% to 

10% of the general population, although these symptoms typically do not impact function 

[11–13].

In addition to being part of normal “adolescent angst,” prodromal symptoms may be early 

warning signs of other mental illnesses, including other psychotic disorders, such as bipolar 

disorder or substance-induced psychosis, an anxiety disorder, a mood disorder, or a 

personality disorder. The nonspecific nature of prodromal symptoms has led researchers to 

refer to prodromal symptoms as “high risk” or “basic” symptoms, because individuals 

experiencing these symptoms may not necessarily develop a psychotic disorder. 

Additionally, it may be that psychotic disorders, including psychotic mood disorders, 

schizophrenia, schizophreniform, schizoaffective disorders, psychosis not otherwise 

specified, and brief psychotic disorders, will have similar clinical presentation in the 

prodromal stage.

Despite the nonspecificity of prodromal symptoms, there have been successful preliminary 

attempts to develop prodromal diagnostic criteria. The “ultra–high-risk” criteria include 

three categories—attenuated positive symptoms, brief limited intermittent psychotic 

symptoms, or functional decline in a person at risk for psychosis (because of meeting criteria 

for schizotypal personality disorder or to having a first-degree relative with a psychotic 

disorder) [14]. The “ultra–high-risk” criteria have been modified in the Criteria of 
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Prodromal Syndromes (COPS) [15]. Modifications include anchoring the actual attenuated 

positive symptoms to the Scale of Prodromal Symptoms (SOPS), and requiring a recent 

onset or worsening of symptoms (Table 1). A third set of criteria is used by a German early 

recognition clinic; FETZ (FruhErkennungs und TherapieZentrum fur Psychische Krisen) is 

based on Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revised 

prodromal criteria and a subset of “basic symptoms” (discussed later) [16]. Subjects must 

experience at least two of the following symptoms to meet FETZ criteria for prodromal 

syndrome: social withdrawal or isolation, marked impairment in role function, odd beliefs or 

magical thinking, ideas of reference, perseverance of thought, thought interference, 

perceptual abnormalities, impaired ability to interact socially, and increased emotional 

reactivity in response to every day events.

In addition to the prodromal syndrome diagnostic criteria, there are three rating scales 

specifically designed to evaluate presence and severity of prodromal symptoms. The 

Comprehensive Assessment of At-Risk Mental State (CAARMS) evaluates seven areas, 

including the following: 1) attenuated positive symptoms (thought content, perceptual 

abnormalities, and disorganized speech); 2) subjective and objective cognitive change; 3) 

subjective and objective blunting or inappropriate affect; 4) negative symptoms (alogia, 

avolition, and anhedonia); 5) behavioral change (social isolation, impaired role function, 

disorganized or odd behaviors, and aggression or dangerous behaviors); 6) motor changes 

(subjective changes in bodily sensations, autonomic function, motor function, and object 

changes in motor function); and 7) general psychopathology (mania, depression, suicidality, 

mood lability, anxiety, obsessive-compulsive disorder, dissociative symptoms, and impaired 

tolerance to normal stress) [17,18]. The SOPS evaluates 19 symptoms, including five 

attenuated positive symptoms (Table 1), six negative symptoms (social isolation, avolition, 

decreased expression of emotion, experience of emotion, ideational richness, and role 

functioning), four disorganization symptoms (odd appearance, bizarre thinking, poor focus/

attention, and poor hygiene), and three general symptoms (sleep disturbance, dysphoric 

mood, motor disturbance, and decreased stress tolerance) [19]. The Schizophrenia Prediction 

Instrument adult version is a modification of the Bonn Scale for the Assessment of Basic 

Symptoms [5•,20,21]. The Schizophrenia Prediction Instrument rates 40 “basic symptoms” 

in six categories: overstrain, emotional deficits, cognitive impairments, cognitive 

disturbances, perception and motor disturbances, and body perception disturbances.

Psychosis liability estimates vary from 10% to 70%, depending on the length of follow-up 

and the criteria used to categorize the subject as prodromal. The largest study has observed 

104 individuals meeting “ultra–high-risk” criteria. By 6 months, 29 subjects had developed 

psychosis (Kaplan- Maier risk estimate 27%), and by 12 months, 36 subjects had progressed 

to psychosis (Kaplan-Maier risk estimate 35%) [22•]. Additional subjects have developed 

psychosis after 12- month follow-up, and so the ultimate risk of psychosis is not yet known. 

A second research group using the “ultra–highrisk” criteria found that three of 23 patients 

(13%) developed psychosis after 6 months of follow-up [23]. Using the COPS criteria, seven 

of 13 (54%) subjects in one cohort, four of eight (50%) subjects in second cohort, and 12 of 

27 (44%) subjects in a third cohort developed psychosis after 1 year [19,24,25]. Based on 

the presence of at least one “basic symptom,” 77 of 110 (70%) individuals developed 

schizophrenia after an average follow-up period of 9.6 years [5•]. Finally, based on the 
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FETZ criteria, five of 51 subjects (10%) developed psychosis after 15 months of follow-up 

[16].

With risk prediction there is concern about false-positive and false-negative results. The 

predictive accuracy may be quantified by the specificity (eg, to correctly identify who will 

not become ill of all of those who do not eventually become ill) and sensitivity (to correctly 

identify who will become ill from all those who eventually become ill) of the criteria. A set 

of criteria with low sensitivity will miss many people who are indeed at risk. Of perhaps 

more concern with criteria used to identify a person as at risk for a psychotic disorder is the 

specificity, because falsely identifying someone as “at risk” may lead to undue worry and 

concern, may be potentially stigmatizing, and may result in inappropriate treatment. The 

success of risk prediction is always limited by the underlying rate of illness. Because 

schizophrenia is relatively rare, with an estimated lifetime risk of one per 100, even criteria 

with high specificity (close to 100%) will have many more false-positive results than true-

positive results (Tables 2–4) [26].

There is preliminary evidence regarding the sensitivity and specificity of prodromal 

syndrome diagnostics. Based on one small study, the 1-year COPS sensitivity was estimated 

as 100% (95% confidence interval [CI] 59% to 100%), and specificity as 73% (95% CI 50% 

to 89%) [19]. Based on the presence of at least one basic symptom, the diagnostic sensitivity 

was 98% and specificity was 59% to predict risk of schizophrenia over an average 9-year 

period [5•].

Strategies are needed to determine specific risk for psychosis, because as many as one third 

of individuals who meet prodromal syndrome criteria based on the COPS or ultra–high-risk 

criteria appear to be at risk for a major psychiatric disorder other than a psychotic disorder. 

In a cohort of 49 individuals meeting ultra–high-risk criteria, the most common outcome 

was a psychotic disorder (41%), including schizophrenia (27%), schizoaffective disorder 

(2%), bipolar disorder with psychotic features (2%), major depression with psychotic 

features (4%), brief psychotic disorder (2%), and psychotic disorder not otherwise specified 

(4%). However, another 31% met criteria for another Axis I disorder—mostly major 

depression and anxiety disorders. Only a minority of subjects (25%) did not meet diagnostic 

criteria for a mental disorder during the 1-year follow-up period [27].

Improving Risk Prediction?

Efforts are underway to better predict risk of psychosis in individuals experiencing 

prodromal symptoms. The goal is to increase the specificity (eg, decrease the proportion of 

“false-positive results”) of psychosis prediction by examining clinical and biologic risk 

markers in individuals who meet prodromal risk diagnostic criteria. This strategy is likely to 

reduce the proportion of false-positive results when the criteria are applied to groups of 

individuals with a higher risk of a disorder.

Preliminary results indicate that this strategy may prove to be successful. For example, 

within individuals who meet ultra–high-risk criteria for prodromal syndrome, those that had 

longer duration of symptoms (>5 years), worse global function (Global Assessment of 

Function score <40), family history and attenuated positive symptoms, or subjective 
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attentional deficits (Scale for the Assessment of Negative Symptoms attention >2) were 

more likely to develop psychosis within 1 year than those without these clinical features 

[22•]. The sensitivity and specificity of the individual criteria varied (sensitivity 8% to 31%; 

specificity 93% to 100%). A regression model requiring at least one of the four criteria 

resulted in the sensitivity within this high risk group of 60% and specificity of 93%. These 

criteria were quite successful at identifying who would not become ill (eg, high specificity). 

A two-stage screening process is likely to lead to identification of a group of individuals 

with very high-risk of psychosis (Table 4). Minimizing the number of false-positive results 

will be especially important for preventative interventions to avoid exposing individuals 

who will not benefit from the risks of the intervention.

Longitudinal studies of the offspring of individuals with schizophrenia indicate other 

potential clinical characteristics that may improve prodromal state risk prediction. These 

studies consistently find that impairments in attention, verbal memory, executive function, 

motor skills social function, and school function in childhood predict subsequent risk of 

schizophrenia [28•]. Several studies have found intelligence quotient or performance on 

standardized tests of academic performance to decline during adolescence before the 

emergence of frank psychosis [8••,9,29•,30].

There is preliminary evidence that neurocognitive function may prove to be a useful 

secondary risk predictor in individuals with prodromal symptoms. Studies find 

neurocognitive function impaired in individuals with prodromal symptoms compared with 

healthy individuals [16,31]. One preliminary study suggests that poor performance on tests 

of spatial working memory is associated with risk of psychosis in individuals with 

prodromal symptoms [32].

Finally, there is evidence that individuals at highest risk of psychosis may show other 

deficits found in individuals at their first episode of schizophrenia. For example, one study 

has found that impairments in olfactory identification ability are associated with risk of 

psychosis in individuals meeting ultra–high-risk [33]. A second study in an overlapping 

group of individuals meeting ultra–high-risk criteria also found that those individuals who 

developed psychosis had lower right medial temporal, lateral temporal, and inferior frontal 

cortical volumes than those who did not develop psychosis [34•].

As with cardiovascular disease and diabetes risk prediction, it is likely that psychosis risk 

prediction will involve sequential screening strategies. The hope is to improve diagnostic 

sensitivity and specificity to target those individuals at highest risk.

Early Identification and Intervention

There is emerging consensus that the emergence of subclinical, attenuated positive 

symptoms may indicate an “at-risk” state for a psychotic disorder. The various rating scales 

and diagnostic criteria continue require further study before these will be ready for general 

clinical use. However, clinicians may be faced with a distressed patient who reports onset of 

attenuated positive symptoms and functional decline, in addition to many other disturbances 

in mood and behavior. The symptoms do not meet diagnostic criteria for a specific disorder; 
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however, the dysfunctional and distressing nature of the symptoms warrants intervention. It 

may be prudent to consider this patient as “at risk.”

Identification as “at risk” is an intervention that involves risks as well as benefits. The 

sizable proportion of individuals identified as “at risk” using current diagnostic criteria that 

do not, in fact, develop a psychotic disorder may become anxious or risk stigmatization from 

the association with schizophrenia or psychosis risk. The risk of undue anxiety and 

stigmatization may be mitigated by emphasizing the nonspecificity of these symptoms to the 

patient, family, and involved others, and avoiding use of terms (eg, prodromal symptoms) 

that imply that a person is actually in the early stages of a psychotic disorder. For example, 

McGorry et al. [35] suggest the term at-risk mental state to convey the potential but not 

certain risk of a psychotic disorder.

Although there is little systematic study, early identification offers the hope that functional 

decline may be addressed. For example, individuals with prodromal symptoms may present 

with a decline in academic performance, and intervention to adjust academic demands or 

provide extra help could increase the likelihood of staying in school and of graduation. In 

addition, psychotherapy could conceivably reduce distress over specific symptoms, or 

improve coping with prodromal symptoms. Enhanced symptom monitoring may lead to 

prompt identification of a treatable Axis I disorder. This is especially important with 

schizophrenia spectrum psychotic disorders, in which delays in treatment are associated with 

decreased likelihood of symptom remission [36]. Early identification and prompt treatment 

of a psychotic disorder could potentially decrease likelihood of hospitalization, risk of 

aggressive or suicidal behaviors, and risk of behaviors that may be embarrassing or criminal. 

In addition, because prodromal symptoms are relatively nonspecific, there is a risk of 

misdiagnosis and inappropriate treatment. For example, psychostimulants may be prescribed 

for the deficits in attention and distractibility that are common in the prodrome, risking 

precipitation of psychosis [37]. Thus, identification as at-risk mental state may reduce the 

risk of premature diagnosis and inappropriate treatment.

There have been two clinical trials that have examined the impact of antipsychotic treatment 

in individuals with prodromal symptoms. The most methodologically rigorous is a 12- 

month multicenter, randomized, double-blind clinical trial comparing olanzapine (5 to 15 

mg per day) with placebo in 60 subjects who met COPS criteria (Table 1) [38,39]. The study 

also included a 1-year post-treatment follow-up period. Preliminary data are available from 

this trial [40]. The mean age of the study subjects was 17.7 years and 65% were males. In 

the olanzapine treated subjects, five of 31 (16%) compared with 11 of 29 (38%) of the 

placebo-treated subjects developed psychosis in the active treatment phase of the study 

(McGlashan, Personal communication). Olanzapine treatment also was associated with 

significant reductions in the severity of the “positive” prodromal symptoms (perceptual 

abnormalities, suspiciousness, unusual thought content, and grandiosity; P=0.002) [41••]. 

Prodromal symptom severity significantly increased with active medication withdrawal in 

the olanzapine-treated subjects. The olanzapine-treated subjects gained, on average, 8.8 kg 

compared with 0.3 kg in placebo- treated subjects.
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The second trial was a 6-month randomized, open-label comparison of risperidone (mean 

dose 1.3 mg per day) and cognitive-behavioral therapy compared with “needs based 

intervention” in 59 subjects who met “ultra–high-risk” criteria for prodromal state [42••]. 

The study also included a 6- month post-treatment follow-up period. The mean age of the 

study subjects was 20 years (range 14 to 28 years) and 58% were male patients. In the 

risperidone plus cognitive-behavioral therapy–treated subjects, three of 31 (10%), compared 

with 10 of 28 (36%) of the “needs-based” group, developed psychosis in the active treatment 

phase of the study (P=0.03). At the end of the 6-month follow-up treatment period, three 

additional subjects, all from the specific intervention group, developed psychosis. In the 

specific intervention group, 14 subjects were fully compliant and 17 were partially 

compliant. Only one (7%) of the fully compliant subjects developed psychosis by the end of 

1 year compared with five (29%) of the partially compliant subjects. It is not known whether 

the antipsychotic, the therapy, or a combination of the two were effective in reducing 

psychosis risk. Antidepressant use was not associated with psychosis risk. Unfortunately, 

adverse effects were not reported, making evaluation of the risk-benefit ratio difficult. 

However, clinical trials using risperidone in psychotic adolescents suggest that risperidone 

treatment is likely to be associated with weight gain, as well as neurologic and other side 

effects [43].

Psychotherapeutic interventions may be effective at reducing risk of psychosis individuals 

experiencing prodromal symptoms. Theoretically, psychotherapeutic interventions may 

impact psychosis by reducing the impact of stressful events, including the stress of the 

emerging symptoms. Preliminary data from an ongoing randomized trial of cognitive 

therapy in 58 individuals meeting “ultra–high-risk” criteria found that risk of developing 

psychosis and of antipsychotic treatment was significantly less in treated compared with 

untreated subjects [23]. Psychotherapeutic intervention is an attractive preventative strategy, 

because of the presumed minimal side effects associated with this treatment.

Conclusions

Available studies support the notion that pharmacologic and nonpharmacologic 

interventions may reduce the risk of psychosis in individuals experiencing prodromal 

symptoms; however, the relative risks and benefits have not yet been systematically 

investigated. The major obstacle to develop and systematically test preventative intervention 

strategies is the need for criteria with greater specificity to minimize the exposure of 

individuals not truly at risk to the risks of treatment.

Until more is known, current treatment guidelines recommend close monitoring for 

development of diagnosable disorders, dangerous behaviors, distress, and functional decline 

[44]. Therapeutic interventions should address identified problems, including supportive or 

cognitive therapies to reduce the functional consequences of the presenting symptoms, 

family interventions to reduce family distress and improve coping, and intervention with 

schools to decrease likelihood of school failure. The patient and family may benefit from 

education about the symptoms of mood or psychotic disorders, and from the development of 

a plan of action should symptoms worsen, or suicidal or aggressive ideation or behaviors 

occur. Pharmacologic intervention targeting the prodromal symptoms is not recommended, 
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given the uncertain risk-benefit ratio. Clinicians should recognize the potential side effects 

of medication treatment, and the risk of unnecessarily exposing individuals who are not in 

the early stages of psychotic disorder to the risks of antipsychotic medication. If the patient 

develops a diagnosable disorder, such as a psychotic or mood disorder, detection and 

intervention should occur promptly.

Secondary prevention of schizophrenia and other psychotic disorders is a conceivable goal 

within the decade. In addition to antipsychotic drugs, a variety of neuroprotective 

pharmacologic agents, such as antioxidant drugs that target N-methyl-D-aspartate glutamate 

receptors or gamma-aminobutyric acid receptors deserve investigation as potential 

preventative pharmacologic treatment strategies. Until effective specific interventions are 

developed, close monitoring of high-risk individuals and symptom-based intervention is 

likely to minimize the trauma associated with a first psychotic episode, minimize disability, 

and improve outcomes.
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Table 1

Comparison of prodromal state diagnostic criteria

Ultra–high-risk Criteria of Prodromal States (COPS)

Attenuated positive symptom criteria Attenuated positive symptom criteria

The presence of one or more of the following symptoms: ideas of
reference, odd beliefs or magical thinking, paranoid ideation,
perceptual disturbance, and odd behavior and appearance of
sufficient severity based on the Brief Psychiatric Rating Scale (a rating
of 2 or 3 on suspiciousness or unusual thought content scale, 1 or 2
on the hallucinations scale, or 1 to 3 on conceptual disorganization
scale) held with some conviction based on rating with the
Comprehensive Assessment of Symptoms and History

The presence of one or more of the following
symptoms: unusual thought content,
suspiciousness, grandiose ideas, perceptual
abnormalities, or disorganized communication of
sufficient severity (2 to 5), based on the Scale of
Prodromal Symptoms rating scale

At least one symptom must have been present at least 1 week and not
longer than 5 years

At least one symptom must have begun or
significantly worsened during the past year

At least one symptom must occur at a frequency of at least several
times per week

At least one symptom must occur at a frequency of
once per week

Brief limited intermittent psychotic symptoms (BLIP) Brief intermittent psychotic symptoms

The presence of one or more of the following symptoms: ideas of
reference, odd beliefs or magical thinking, paranoid ideation,
perceptual disturbance, and odd behavior and appearance of
sufficient severity based on the Brief Psychiatric Rating Scale (a rating
of 4 or greater on suspiciousness or unusual thought content scale,
3 or greater on hallucinations scale, or 4 or greater on conceptual
disorganization scale) held with strong conviction based on rating
with the Comprehensive Assessment of Symptoms and History

The presence of one or more of the following
symptoms: unusual thought content,
suspiciousness, grandiose ideas, perceptual
abnormalities, or disorganized communication at
psychotic severity (6), based on the Scale of
Prodromal Symptoms rating scale

The BLIP occurred in the past year The symptom must have begun or significantly
worsened in the past 3 months

The duration of the episode is less than 1 week and symptoms
resolved spontaneously

The symptom must be present for several minutes a
day at least once per month

Trait and state Genetic risk and deterioration

Schizotypal personality disorder or a first-degree relative with a
psychotic disorder

Schizotypal personality disorder or a first-degree
relative with a psychotic disorder

Significant decrease in mental state or functioning for at least 1 month
and not longer than 5 years (Global Assessment of Functioning of
<30 points from premorbid level); the decrease in functioning
occurred within the past year

At least a 30% drop in Global Assessment of
Functioning score for at least 1 month in the past
12 months, and the current Global Assessment of
Functioning is 90% less than the highest Global
Assessment of Functioning in the past year
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Table 2

Risk assessment

Actual results

Test prediction Develops psychosis Does not develop psychosis Total

At risk for psychosis 14 294 308

Not at risk for psychosis 6 686 692

Total 20 980 1000

Assuming that two of every 100 individuals will ultimately develop schizophrenia or a psychotic mood disorder, this means that of a group of 
1000, 20 individuals will develop a psychotic disorder and 980 will not. Assuming that the sensitivity of the at-risk criteria is 70%, this means that 
the criteria will correctly identify 12 but miss 6 individuals truly at risk. Assuming that the specificity is 60%, the test will correctly identify 686 as 
not at risk, but will misclassify 294 individuals as at risk, even though they are truly not at risk.
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Table 3

Risk assessment

Actual results

Test prediction Develops psychosis Does not develop psychosis Total

At risk for psychosis 120 240 360

Not at risk for psychosis 80 560 640

Total 200 800 1000

Applying the same criteria to a help-seeking clinical population at a higher risk of a psychotic disorder will reduce the proportion of false-positive 
results. Assuming that in a clinical help-seeking population that the risk of psychosis is much higher than the general population risk, for example, 
20 of every 100 individuals will ultimately develop schizophrenia or a psychotic mood disorder. This means that of 1000 individuals, 200 will 
develop a psychotic disorder and 800 will not. Assuming that the sensitivity of the at-risk criteria is 60%, this means that the criteria will correctly 
identify 120 but miss 80 individuals truly at risk. Assuming that the specificity is 60%, the test will correctly identify 560 individuals as not at risk, 
but will misclassify 240 individuals as at risk, even though they are truly not at risk.
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Table 4

Risk assessment

Actual results

Test prediction Develops psychosis Does not develop psychosis Total

At risk for psychosis 72 17 89

Not at risk for psychosis 48 223 271

Total 120 240 360

Applying a second round of risk assessment to individuals identified in Table 2 may dramatically improve specificity, but at the expense of 
sensitivity. The risk criteria in Table 3 identified 360 individuals, 120 of whom are truly at risk and 240 of whom are false-positive. If the second 
set of risk criteria in this high-risk group has a sensitivity of 60%, then these criteria misclassify 48 additional individuals who develop psychosis as 
not at risk, and give an overall sensitivity for the two-stage screening process of 36%. If the specificity for the second set of criteria in this high-risk 
group is 93%, then the two-stage screening process will incorrectly classify only 17 individuals as at risk who truly are not at risk, giving an overall 
specificity of the two-stage screening process of 98%. Observe that the sensitivity and specificity of the second-stage risk criteria is likely to be 
very different if applied to a general population.
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