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A B S T R A C T

Background

Early and accurate diagnosis and treatment of schizophrenia may have long-term advantages for the patient; the longer psychosis goes

untreated the more severe the repercussions for relapse and recovery. If the correct diagnosis is not schizophrenia, but another psychotic

disorder with some symptoms similar to schizophrenia, appropriate treatment might be delayed, with possible severe repercussions for

the person involved and their family. There is widespread uncertainty about the diagnostic accuracy of First Rank Symptoms (FRS);

we examined whether they are a useful diagnostic tool to differentiate schizophrenia from other psychotic disorders.

Objectives

To determine the diagnostic accuracy of one or multiple FRS for diagnosing schizophrenia, verified by clinical history and examination

by a qualified professional (e.g. psychiatrists, nurses, social workers), with or without the use of operational criteria and checklists, in

people thought to have non-organic psychotic symptoms.

Search methods

We conducted searches in MEDLINE, EMBASE, and PsycInfo using OvidSP in April, June, July 2011 and December 2012. We also

searched MEDION in December 2013.

Selection criteria

We selected studies that consecutively enrolled or randomly selected adults and adolescents with symptoms of psychosis, and assessed

the diagnostic accuracy of FRS for schizophrenia compared to history and clinical examination performed by a qualified professional,

which may or may not involve the use of symptom checklists or based on operational criteria such as ICD and DSM.

Data collection and analysis

Two review authors independently screened all references for inclusion. Risk of bias in included studies were assessed using the QUADAS-

2 instrument. We recorded the number of true positives (TP), true negatives (TN), false positives (FP), and false negatives (FN) for

constructing a 2 x 2 table for each study or derived 2 x 2 data from reported summary statistics such as sensitivity, specificity, and/or

likelihood ratios.
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Main results

We included 21 studies with a total of 6253 participants (5515 were included in the analysis). Studies were conducted from 1974

to 2011, with 80% of the studies conducted in the 1970’s, 1980’s or 1990’s. Most studies did not report study methods sufficiently

and many had high applicability concerns. In 20 studies, FRS differentiated schizophrenia from all other diagnoses with a sensitivity

of 57% (50.4% to 63.3%), and a specificity of 81.4% (74% to 87.1%) In seven studies, FRS differentiated schizophrenia from non-

psychotic mental health disorders with a sensitivity of 61.8% (51.7% to 71%) and a specificity of 94.1% (88% to 97.2%). In sixteen

studies, FRS differentiated schizophrenia from other types of psychosis with a sensitivity of 58% (50.3% to 65.3%) and a specificity

of 74.7% (65.2% to 82.3%).

Authors’ conclusions

The synthesis of old studies of limited quality in this review indicates that FRS correctly identifies people with schizophrenia 75% to

95% of the time. The use of FRS to diagnose schizophrenia in triage will incorrectly diagnose around five to 19 people in every 100 who

have FRS as having schizophrenia and specialists will not agree with this diagnosis. These people will still merit specialist assessment

and help due to the severity of disturbance in their behaviour and mental state. Again, with a sensitivity of FRS of 60%, reliance

on FRS to diagnose schizophrenia in triage will not correctly diagnose around 40% of people that specialists will consider to have

schizophrenia. Some of these people may experience a delay in getting appropriate treatment. Others, whom specialists will consider

to have schizophrenia, could be prematurely discharged from care, if triage relies on the presence of FRS to diagnose schizophrenia.

Empathetic, considerate use of FRS as a diagnostic aid - with known limitations - should avoid a good proportion of these errors.

We hope that newer tests - to be included in future Cochrane reviews - will show better results. However, symptoms of first rank can

still be helpful where newer tests are not available - a situation which applies to the initial screening of most people with suspected

schizophrenia. FRS remain a simple, quick and useful clinical indicator for an illness of enormous clinical variability.

P L A I N L A N G U A G E S U M M A R Y

First rank symptoms for schizophrenia

It is important for patients with psychosis to be correctly diagnosed as soon as possible. The earlier schizophrenia is diagnosed the better

the treatment outcome. However, other diseases sometimes have similar psychotic symptoms as schizophrenia, for example bipolar

disorder. This review looks at how accurate First Rank Symptoms (FRS) are at diagnosing schizophrenia. FRS are symptoms that people

with psychosis may experience, for example hallucinations, hearing voices and thinking that other people can hear their thoughts. We

found 21 studies, with 6253 participants, that looked at how good FRS are at diagnosing schizophrenia when compared to a diagnosis

made by a psychiatrist. These studies showed that for people who actually have schizophrenia, FRS would only correctly diagnose

just over half of them as schizophrenic. For people who do not have schizophrenia, almost 20% would be incorrectly diagnosed with

schizophrenia. Therefore, if a person is experiencing a FRS, schizophrenia is a possible diagnosis, but there is also a chance that it is

another mental health disorder. We do not recommend that FRS alone can be used to diagnose schizophrenia. However, FRS could be

useful to triage patients who need to be assessed by a psychiatrist.

B A C K G R O U N D

Target condition being diagnosed

Schizophrenia is a psychotic disorder that can occur as a single

episode of illness, although the majority of sufferers have remis-

sions and relapses, and for many sufferers the condition becomes

chronic and disabling (Bustillo 2001). The most effective method

of treatment is antipsychotic medication. These medications pro-

duce various side effects (Kane 2001) so low doses, used in as

timely a fashion as possible, are indicated. There is some evidence

to suggest that early intervention for people with schizophrenia

can be beneficial, helping avoid or postpone damaging relapses

and the need for prolonged use of medications (Marshall 2011).
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Early and accurate diagnostic techniques would have particular

utility (Marshall 2011).

Index test(s)

The index test being evaluated in this review are Schneider’s First

Rank Symptoms (FRS), which include: auditory hallucinations;

thought withdrawal, insertion and interruption; thought broad-

casting; somatic hallucinations; delusional perception; feelings or

actions as made or influenced by external agents (Schneider 1959,

Table 1). These are the so-called positive symptoms, i.e. they are

symptoms not usually experienced by people without schizophre-

nia, and are usually given priority among other positive symp-

toms. Negative symptoms are deficits of emotional responses or

other thought processes. These positive symptoms of first rank are

currently incorporated into the major operationalised diagnostic

systems of the International Statistical Classification of Diseases-

10 (ICD-10) (Table 2) and Diagnostic and Statistical Manual of

Mental Disorder-III-IV (DSM-III-IV) (Table 3). These systems,

however, go beyond the relatively simple list produced by Schnei-

der.

The presence of even one of these first rank symptoms is said

to be strongly suggestive of schizophrenia (Schneider 1959) and

it is postulated that this may be symptomatically sufficient for a

diagnosis of schizophrenia. As such, these signs or symptoms are

often not difficult to illicit by healthcare professionals with some

minimal training. They are low technology and, potentially, high

utility. If of diagnostic value, they could be employed world-wide.

We examined whether the presence of any one FRS or multiple

FRSs, are a useful diagnostic tool to differentiate schizophrenia

from other psychotic disorders. FRS, however, have been described

in subsequent studies in people with other psychiatric diagnoses

such as mood disorders with psychotic symptoms, thus raising

doubts about their specificity for schizophrenia (Koehler 1978;

Koehler 1979).

Clinical pathway

For someone with psychotic symptoms, if it is the first time they

have experienced delusions or hallucinations, they would be con-

sidered to have ’first episode psychosis’. People typically present to

primary care or emergency services from where they are referred to

specialists - Early Intervention Teams in the UK and similar sec-

ondary care services elsewhere. A specific diagnosis of ’schizophre-

nia’ is made only after several months of longitudinal observation

using widely accepted nosological criteria (ICD or DSM). Once

someone has received such a diagnosis this has major treatment,

psychological and social implications. People may be treated with

antipsychotic medications, which carry risk of serious adverse ef-

fects, may be treated for long periods, and a person’s life course may

alter. A diagnosis of schizophrenia is thought to be useful - swiftly

communicating much information about the person’s condition -

but it carries with it a stigma. Accurate diagnosis is important.

The onset of schizophrenia is usually in adolescence or early adult-

hood and around seven people out of 1000 will be affected dur-

ing their lifetime (McGrath 2008); the lifetime prevalence of the

illness is around 0.5% to 1%. Confirmation of diagnosis is largely

determined by symptom stability (of psychosis and of FRS) and, at

least in a majority of cases, a deteriorating course (i.e. not reaching

pre-morbid levels of functioning). Five subtypes of schizophrenia

have been described: paranoid, disorganised, catatonic, undiffer-

entiated and residual type but none are clearly discrete nor allow

confident prediction of the long-term course of the disease. How-

ever, insidious slow onset of illness lasting for several months is

associated with a poor prognosis when compared with acute onset

linked to stress and lasting only a few weeks (Lawrie 2004). Within

five years of the initial episode the clinical pathway tends to be

clear. Around 20% of those with clear symptoms of schizophrenia

at initial diagnosis recover and do not have relapses. Another 20%

have a chronic and unremitting course. The remainder have a re-

lapsing illness the pattern of which tends to be set within the first

five years of illness, with reasonable recovery in between. Approx-

imately five per cent of patients will end their own lives - often

early in the illness (Hor 2010).

Prior test(s)

It is unlikely that an individual would have had any other test

before being examined using FRS.

Role of index test(s)

Schneider’s efforts helped make diagnoses more operational, al-

though use of the checklist was never free of criticism because of

concerns regarding false positive diagnoses (Koehler 1978) and,

therefore, potentially damaging miss-labelling (Koehler 1979). Al-

though the ICD and DSM operational criteria have superseded

Schneider’s list in many areas, the simple Schneider checklist needs

more careful consideration of patient history to apply, and it is

therefore of value. Furthermore, the Schneiderian list still forms a

core of psychopathological training worldwide. This is particularly

true in regions where health care workers are not highly trained

and where access to specialists is limited. In these situations, FRS

can certainly be used to triage the seriously mentally ill for further

consideration by more specialised services.

Alternative test(s)

Alternative tests for schizophrenia include operational criteria:

the International Statistical Classification of Diseases (ICD-9 or

ICD-10) (Table 2); Diagnostic and Statistical Manual of Mental

Disorder (DSM-III or DSM-IV) (Table 3); Feighner (Feighner

1972); Research Diagnostic Criteria (Spitzer 1978); Carpenter

criteria (Carpenter 1973); New Haven (Astrachan 1974); Taylor
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Abrams (Taylor 1978); Bleulerian (Bleuler 1950) and/or ego func-

tion (Bellak 1973).

Largely, these operational criteria have superseded Schneider’s list

and confirm diagnosis of schizophrenia by determining symptom

stability (of psychosis and of FRS) and (at least in a majority) a

deteriorating course (not reaching pre-morbid levels of function-

ing). These operational criteria that incorporate FRS whilst con-

firming longitudinally are also likely to be the current reference

standard. The new DSM-5, however, is moving away from special

treatment of Schneiderian first rank symptoms (Tandon 2013) to

very diagnostic stipulations, “raising the symptom threshold” and

necessitating considerably more skill to elicit than the relatively

simple FRS.

Rationale

Early and accurate diagnosis and treatment of schizophrenia may

have long-term advantages for the patient (De Haan 2003); there

is also evidence that the longer psychosis goes unnoticed and un-

treated the more severe the repercussions for relapse and recovery

(Bottlender 2003). If schizophrenia is not really the diagnosis, em-

barking on a schizophrenia treatment path could be very deleteri-

ous, due to the stigma associated with a diagnosis of schizophrenia

and having intrusive treatment with considerable physical, social

and psychological adverse effects. Furthermore, if the correct diag-

nosis is another psychotic disorder with some symptoms similar to

schizophrenia - the most likely being bipolar disorder - treatment

tailored to schizophrenia may cause symptoms to be ignored and

appropriate treatment delayed, with possible severe repercussions

for the person involved and their family.

There is widespread uncertainty about the diagnostic specificity

and sensitivity of the ubiquitous FRS; therefore, we determined

to examine whether they are a useful diagnostic tool to help triage

which patients need to be assessed by a qualified professional. This

would be particularly relevant in settings where healthcare workers

are not highly trained and where access to specialists is limited.

This review is part of a series of Cochrane reviews using the

same methodology to assess the diagnostic accuracy of tests for

schizophrenia, such as the Operational Criteria Checklist for Psy-

chotic Illness and Affective Illness (OPCRIT+) (Bergman 2014)

and the brain imaging analysis technique voxel-based morphom-

etry (Palaniyappan 2014).

O B J E C T I V E S

To determine the diagnostic accuracy of one or multiple FRS for

diagnosing schizophrenia, verified by clinical history and exami-

nation by a qualified professional (e.g. psychiatrists, nurses, social

workers), with or without the use of operational criteria and check-

lists, in people thought to have non-organic psychotic symptoms.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included both retrospective and prospective studies, which

consecutively or randomly selected participants. We excluded case-

control studies that used healthy controls.

Studies were included that evaluated the diagnostic accuracy

of First Rank Symptoms (one or multiple) for diagnosis of

schizophrenia compared with a reference standard, irrespective of

publication status and language.

Participants

We included adolescents and adults presenting with psychotic

symptoms, which included symptoms such as, hallucinations,

delusions, disordered thinking and speech, grossly disorganised or

catatonic behaviour, or negative symptoms (i.e. affective flatten-

ing, alogia, or volition). We did not exclude on the grounds of co-

morbidities. In addition, if a study reported all admissions to a

psychiatric ward instead of only people admitted with psychosis,

the study, including those participants with non-psychotic symp-

toms, was not excluded. We did exclude if participants had organic

source of psychosis, such as that triggered by an existent physical

disease or alcohol and drug abuse.

Particular attention was paid to history, current clinical state

(acute, post-acute or quiescent), stage of illness (prodromal, early,

established, late), or if there were predominant clinical issues (neg-

ative or positive symptoms). In addition, setting and referral status

of people in the study was noted. We recognise that people in psy-

chiatric hospital have already experienced a considerable degree of

prior testing compared with those in community settings. Also,

for similar reasons, people referred to a specialist centre treating

only those with schizophrenia may well be different to those in

general care.

Index tests

Schneider First Rank Symptoms (Table 1). The presence of any

one of these symptoms, or multiple symptoms, would be indicative

of a diagnosis of schizophrenia. We consider this an acceptable

variation in threshold as Kurt Schneider proposed that presence of

any one of these symptoms was diagnostic of schizophrenia as long

as the person was free of other organic causes such as substance

misuse, epilepsy or tumours (Schneider 1959). The different value

of one symptom over another is not the focus of this review.
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Target conditions

All types of schizophrenia disorder regardless of descriptive subcat-

egory (e.g. paranoid, disorganised, catatonic, undifferentiated and

residual). Studies that reported results combined for diagnoses re-

lated to schizophrenia (e.g. schizoaffective and schizophreniform

disorder) in which data could not be separated were included and

we investigated potential heterogeneity.

Reference standards

The reference standard is history and clinical examination col-

lected by a qualified professional (e.g., psychiatrists, nurses, social

workers), which may or may not involve the use of operational

criteria or checklists of symptoms such as:

• International Statistical Classification of Diseases (ICD-9 or

ICD-10) (Table 2);

• Diagnostic and Statistical Manual of Mental Disorder

(DSM-III or DSM-IV) (Table 3);

• Feighner (Feighner 1972);

• Research Diagnostic Criteria (Spitzer 1978);

• Carpenter criteria (Carpenter 1973);

• New Haven (Astrachan 1974);

• Taylor Abrams (Taylor 1978);

• Bleulerian (Bleuler 1950) and/or ego function (Bellak

1973).

The more modern of these criteria involve some degree of follow-

up.

Ideally, in order to avoid incorporation bias the reference standard

and the diagnostic test under consideration should be entirely in-

dependent of one another (Worster 2008). We were not be able

to avoid incorporation bias with this review, as in most cases the

reference standard incorporated FRS and hence the diagnostic ac-

curacy may potentially be overestimated (Worster 2008). Also, in

many cases using FRS also included taking a history and clinical

examination, again contaminating the uniqueness of either ap-

proach. Differences between FRS and the reference standard lies

in utilisation of:

• a longitudinal frame work in addition to the cross sectional

assessment of specific symptoms of psychosis such as FRS

(reflecting limbic system abnormalities); and

• less specific symptoms of psychosis such as the

consequences of having acute psychotic symptoms and the

deleterious effects of psychosis.

Heterogeneity due to whether FRSs or any operational criteria

were used as part of the reference standard was investigated.

Search methods for identification of studies

Electronic searches

We conducted searches in MEDLINE, EMBASE, and PsycInfo

using OvidSP (see Table 4 for full details of the peer-reviewed

search strategies) in April, June, July 2011 and December 2012.

We also searched MEDION in December 2013. At the time of

writing the protocol for this review there was no verified method

of developing search strategies for DTA reviews. We decided to

carry out our searches in phases while developing the search strate-

gies with guidance from the Cochrane DTA Group. As there was

a time lag between the phases and we did not want to miss any po-

tentially relevant references, we did not apply any time limitation

for the later phases. For the later phases of each database search,

de-duplication was carried out against the previous search phases

before screening commenced.

We did not apply any restrictions based on language or type of doc-

ument in the search. We used the ’multiple fields’ search command

for the OvidSP interface (.mp.) to search both text and database

subject heading fields. To capture variations in suffix endings, the

truncation operator ‘$’ was used.

The Cochrane Register of Diagnostic Test Accuracy Studies was

not searched as the content had been covered by the other databases

searched in this review, and because this resource was out of date

at the time of the searches.

Searching other resources

Additional references were identified by manually searching refer-

ences of included studies.

Data collection and analysis

Selection of studies

Review authors independently screened all titles and abstracts for

eligibility. As there were 35,410 references to screen from the

search, the screening was done by a team of review authors, see

Contributions of authors and Acknowledgements for details. We

retrieved full papers of potentially relevant studies, as well as review

articles, if relevant, for manual reference search. NM and KSW

independently reviewed full papers for eligibility according to the

inclusion criteria detailed above. Abstracts, in the absence of a

full publication, were included if sufficient data were provided for

analysis. Any disagreements were resolved by discussion between

NM and KSW and all decisions documented. If a consensus could

not be reached, CEA or CD made the final decision regarding

these studies.

Data extraction and management

Data extraction forms were developed using a web-based software

and piloted on a small selection of studies. NM and KSW, again

working independently, completed data extraction forms for all
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included studies. Agreements and disagreements were recorded

and resolved by discussion between NM and KSW. If a consensus

could not be reached, CEA made the final decision regarding these

studies.

We extracted the information on study characteristics listed in

Table 5.

We recorded the number of true positive (TP), true negative (TN),

false positive (FP), false negative (FN) to construct a 2 x 2 table for

each study for differentiating schizophrenia from other diagnoses,

from other psychotic diagnoses and from non-psychotic diagnoses.

If such data were not available, we attempted to derive them from

summary statistics such as sensitivity, specificity, and/or likelihood

ratios if reported. We treated data as dichotomous. Where data

were available for one and/or multiple FRS, or at several time

points, we recorded these.

Assessment of methodological quality

We used QUADAS-2 (Quality Assessment of Diagnostic Accuracy

Studies), an updated version of the original QUADAS tool for the

assessment of quality in systematic reviews of diagnostic accuracy

studies (Whiting 2011). The QUADAS-2 tool is made up of four

domains: patient selection, index test, reference standard, and flow

and timing. We tailored the tool to our review, which was used to

judge the risk of bias and applicability of included studies. Included

studies were assessed by NM and KSW, working independently

using a form that we piloted on a small selection of studies. The

inter-rater agreement was then measured and the form adapted

(see Appendix 1). It was then applied to the other included studies.

Any disagreements were resolved by consensus with CEA and CD.

The results of the quality assessment were used to describe the in-

ternal validity and external validity (applicability)of the included

studies. The results were also used to make recommendations for

the design of future studies. We are aware that quality rating is im-

portant but also that it is problematic to pre-define cut-off points

beyond which inclusion of data would be contraindicated. We,

therefore, did not use QUADAS-2 other than to help the qualita-

tive commentary.

Statistical analysis and data synthesis

Estimates of sensitivity and specificity from each study were plot-

ted in receiver operating characteristic (ROC) space and forest

plots for visual assessment of variation in test accuracy were con-

structed. Meta-analyses were performed using the SAS (SAS In-

stitute Inc., Cary, NC, USA) program MetaDAS to fit the bivari-

ate model, which was developed by Takwoingi (Takwoingi 2010)

adapting program codes by Macaskill (Macaskill 2004). The pro-

gram incorporates the precision by which sensitivity and speci-

ficity have been measured in each study (Reitsma 2005) and fits

the model based on the generalised linear mixed model approach

proposed by Chu and Cole (Chu 2006), allowing the automated

fitting of bivariate and HSROC models. The bivariate model was

used based on that all the included studies had a common test

threshold.

Summary estimates were obtained for sensitivity and specificity

of differential diagnosis of schizophrenia using FRS and diagnosis

by a psychiatrist. Where the bivariate model failed to converge

in SAS, we refitted the model using xtmelogit in Stata 12 (Stat-

aCorp, College Station, Texas). Parameter estimates were entered

into RevMan for generation of SROC plots. Additional plots were

constructed using Stata 12.

Investigations of heterogeneity

Covariates and their subgroups were added into the bivari-

ate model to investigate sources of heterogeneity by using the

MetaDAS program. Assessment of the effect of covariate sub-

groups on sensitivity and/or specificity by comparing models with

and without the covariate were performed using likelihood ratio

tests to evaluate the statistical significance of differences in model

fit.

We investigated the following possible sources of heterogeneity.

1. Whether operational criteria were used as part of the

reference standard (abbreviated to ‘Criteria’)

2. Whether FRS were used as part of the reference standard

(abbreviated to ‘FRS/RS’)

3. All psychotic and non-psychotic admissions to a psychiatric

ward or only people with psychoses (abbreviated to ‘Diagnosis’)

4. Whether the definition of schizophrenia in the study

included schizoaffective and/or schizophreniform (abbreviated to

‘Psychosis’)

5. Test positivity threshold, i.e. number of FRS needed for a

diagnosis of schizophrenia (abbreviated to ‘Number’)

Results were divided into the following diagnostic test types.

1. Schizophrenia from all other psychotic and non-psychotic

diagnoses

2. Schizophrenia from other types of psychosis

3. Schizophrenia from non-psychotic disorders

Sensitivity analyses

Sensitivity analyses had been planned to investigate the impact of

blinding when conducting the tests, but due to the limited number

of studies that reported whether the testers were blinded, this was

not possible and so could not be performed.

Assessment of reporting bias

It has previously been described that standard funnel plots and tests

for publication bias are likely to be misleading for meta-analysis

of test accuracy studies (Deeks 2005), therefore no assessment of

publication bias was carried out.
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R E S U L T S

Results of the search

We screened 32,755 potentially relevant references for inclusion.

We excluded 32,127 references through title and abstract screen-

ing. An initial first round full text assessment of the remaining

628 references resulted in 507 references being excluded mainly

because they were not diagnostic studies or FRSs were not being

assessed. Following a second round of full text screening, a fur-

ther 99 references were excluded (see Characteristics of excluded

studies for details of reasons for exclusion). We included 21 studies

(25 references; 4 were companion papers), and an additional study

in German is awaiting assessment. See Figure 1 for an overview of

the selection process.
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Figure 1. PRISMA flow diagram.
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Included studies

1. Study Design

Seventeen studies were prospective and three studies were ret-

rospective (Daradkeh 1995; Stephens 1980; Stephens 1982);

Brockington 1978 included both a prospective sample and a

retrospective sample of participants. Twelve studies consecu-

tively enrolled participants, three randomly selected participants

(Chandrasena 1987; Raguram 1985; Wu 1990); Stephens 1980

randomly selected participants from a previous study; Daradkeh

1995 also selected participants from a previous study, but did not

report whether this was random;and four studies did not report

how participants were enrolled (Brockington 1978; Rosen 2011;

Salleh 1992; Tanenberg-Karant 1995).

All included studies diagnosed participants with psychosis using

an accepted reference standard, assessed the FRS of participants,

and provided data that we could use to construct 2 x 2 tables.

However, only five studies (Daradkeh 1995; Ihara 2009; Peralta

1999; Ramperti 2010l Salleh 1992) were specifically designed as

diagnostic test accuracy studies. Seven studies aimed to investigate

the utility of FRSs to diagnose participants, and eight measured

the prevalence of FRSs in people diagnosed with schizophrenia. A

single study (Preiser 1979) tested FRSs for assessing the prognosis

of participants.

2. Setting

Sixteen studies were undertaken in inpatient settings, two in

both inpatient and outpatient departments (Ihara 2009; Ramperti

2010), one in an outpatient setting (Raguram 1985); two studies

did not report on setting (Daradkeh 1995; Rosen 2011).

Studies were conducted in the USA (six studies), UK (three stud-

ies), India (two studies), Spain (two studies), Australia, China,

Ireland, Kenya, United Arab Emirates, and Malaysia. Carpenter

1974 was an international study including multiple sites (China

(Taiwan), Colombia, Czechoslovakia, Denmark, India, Nigeria,

USSR, UK, USA), and Chandrasena 1987 was a triple site study

(Sri Lanka, UK, and Canada).

Studies were conducted from 1974 to 2011. Only four studies

were conducted after 2000 (Gonzalez-Pinto 2004; Ihara 2009;

Ramperti 2010; Rosen 2011). Three studies were conducted in the

1970’s (Brockington 1978; Carpenter 1974; Preiser 1979), eight

in the 1980’s (Chandrasena 1987; Chopra 1987; Ndetei 1983;

Radhakrishnan 1983; Raguram 1985; Stephens 1980; Stephens

1982; Tandon 1987) and six in the 1990’s (Daradkeh 1995;

O’Grady 1990; Peralta 1999; Salleh 1992; Tanenberg-Karant

1995; Wu 1990).

3. Participants

The included studies had a total of 6253 participants, although

only 5515 were included in the analysis. Thirteen studies included

only participants with psychosis. Seven studies included all admis-

sions to psychiatric wards with psychotic and non-psychotic symp-

toms (Ndetei 1983; O’Grady 1990; Preiser 1979; Radhakrishnan

1983; Stephens 1982; Tandon 1987; Wu 1990).

Six studies included people with first episode psychosis or first

admissions to hospital (Gonzalez-Pinto 2004;, Ihara 2009; Ndetei

1983; Ramperti 2010; Salleh 1992; Tanenberg-Karant 1995); the

duration of psychotic symptoms was not reported in the other 15

studies.

In 17 studies participants’ ages ranged from 16 to 89 years; four

studies did not report on age. Thirteen studies included both males

and females; this was not reported in the remaining studies. Most

studies did not report details about participants’ ethnicity.

4. Index test

At least one FRS was needed to diagnose schizophrenia in 12

studies, and nine studies did not report the number of FRS needed

for a diagnosis. For these studies we assumed the same threshold,

at least one FRS.

Many studies did not specifically use FRSs to make a diagnosis

of schizophrenia, but measured the prevalence of FRSs. For these

studies, we assumed that the number of FRSs reported in the study

was the number of FRSs needed to diagnose schizophrenia, e.g.

if the prevalence was reported as number of people experiencing

at least one FRS, we included this as at least one FRS to diagnose

schizophrenia.

5. Reference standard

Four studies assessed patients’ medical records to make a diagnosis

(Brockington 1978; Ihara 2009; Stephens 1980; Stephens 1982),

seven studies used both medical records and clinical interview, and

nine studies used only clinical interview. Operational criteria were

part of the reference standard in all studies apart from Brockington

1978 (See Characteristics of included studies for details). The ref-

erence standard included FRSs in 13 studies, and it was unclear

in the remaining studies.

6. Target condition

Nine studies specified that their target condition was schizophre-

nia alone and did not include other schizophrenic-like illnesses.

Three studies also included schizoaffective and/or schizophreni-

form disorders in their definition of schizophrenia (Carpenter

1974; Ramperti 2010; Tanenberg-Karant 1995). The remaining
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nine studies did not specify whether schizophrenia also included

other types of schizophrenia-like conditions.

Excluded studies

We excluded 99 reports, the majority for more than one rea-

son: 50 studies were excluded because of insufficient data to con-

struct 2 x 2 tables; 41 studies included only participants diagnosed

with schizophrenia; 35 studies included participants who did not

present with psychotic symptoms; 30 studies did not use the ref-

erence standard to separate those with schizophrenia from those

without; 22 studies did not have FRS routinely performed on pa-

tients. See Characteristics of excluded studies for further details.

Awaiting assessment studies

Friedrich 1980 is in German and currently awaiting translation;

see Characteristics of studies awaiting classification.

Ongoing studies

We found no ongoing studies.

Methodological quality of included studies

See also risk of bias and applicability concerns in Characteristics

of included studies, Figure 2, and Figure 3for an overview of the

assessment of risk of bias and applicability concerns for each of

the 21 studies included in the review.
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Figure 2. Risk of bias and applicability concerns summary: review authors’ judgements about each domain

for each included study
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Figure 3. Risk of bias and applicability concerns graph: review authors’ judgements about each domain

presented as percentages across included studies

1. Patient Selection

Twelve studies (57%) used a consecutive or random sample of

patients; one study (Daradkeh 1995) selected participants from a

previous study and in the remainder the method of selection of

participants was unclear. Twelve studies (57%) did not use a case-

control design and nine studies (43%) either used a case-control

design or it was unclear whether this was the design. Eight studies

(38%) avoided inappropriate exclusions and it was unclear how

exclusions were managed in the remaining studies. As a result, 17

studies (81%) were considered as having an unclear risk of bias

and four were low risk. In terms of applicability, we judged 10

included studies (48%) to be of low concern, four (19%) to be

of high concern and the remaining to be of unclear applicability

concerns.

2. Index test

Only seven studies (33%) reported that the index test results were

interpreted without knowledge of the result of the reference stan-

dard, in one study (Carpenter 1974) the results were interpreted

with knowledge of the reference standard, and in the remainder

it was unclear. The number of FRSs required for a diagnosis of

schizophrenia was only reported in seven studies (33%). As a result

17 studies (81%) were considered to be at unclear risk of bias, two

(10%) to be high risk and only one low risk of bias. In terms of

applicability, nine (43%) were judged as high concern because the

aim of the studies was not to test FRSs specifically as a means of

diagnosing schizophrenia, but to measure prevalence or to assess

the prognosis of patients.

3. Reference standard

In 12 studies (57%), the reference standard was described and

would correctly classify schizophrenia; nine studies (43%) did not

clearly report what methods were used as the reference standard.

Only three studies (14%) reported that the reference standard

was interpreted without knowledge of the index test result, in

four studies (19%) the person using the reference standard was

unblinded to the results of the index test, and it was unclear in

the remaining studies. As a result, all studies were rated as unclear

or high risk of bias. In terms of applicability, six studies (29%)

were considered as unclear or high concern as the target condition

of schizophrenia as defined by the reference standard included

schizophrenia-like illnesses.

4. Flow and timing

We considered 13 studies (62%) to be of low concern for risk

of bias since in most of these studies all participants received the

same reference standard and the same index test, they accounted

for all of their participants in the analysis, although 11 studies

(52%) did not clearly report the interval between the reference

standard and index test. One study was considered as high risk,

as they did not apply the reference standard and index test to all

participants and not all participants were included in the analysis.

Seven studies (33%) had an unclear risk of bias on this domain

due to insufficient reporting.

Findings
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1. FRS to differentiate schizophrenia from all other

psychotic and non-psychotic diagnoses

Twenty studies (5079 participants) were included in the meta-

analysis. The median sample size was 146 (range 51 to 1119).

Study sensitivities ranged from 27% to 78% and specificities from

39% to 94%. The summary sensitivity and specificity (95% CI)

were 57.0% (50.4% to 63.3%) and 81.4% (74.0% to 87.1%)

respectively (Data table 1; Figure 4).

Figure 4. Summary ROC Plot of 1. FRS to differentiate schizophrenia from all other psychotic and non-

psychotic diagnoses
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2. FRS to differentiate schizophrenia from other types of

psychosis

The meta-analysis included 16 studies (4070 participants). The

median sample size was 138 (range 30 to 996). Study sensitivities

ranged from 27% to 78% and specificities from 33% to 93%. The

summary sensitivity and specificity (95% CI) were 58.0% (50.3%

to 65.3%) and 74.7% (65.2% to 82.3%) respectively (Data table

2; Figure 5).

Figure 5. Summary ROC Plot of 2. FRS to differentiate schizophrenia from other types of psychosis
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3. FRS to differentiate schizophrenia from non-psychotic

disorders

The meta-analysis consisted of seven studies (1652 participants).

The median sample size was 134 (range 45 to 934). Study sen-

sitivities ranged from 35% to 73% and specificities ranges from

76% to 100%. The summary sensitivity and specificity (95% CI)

were 61.8% (51.7% to 71.0%) and 94.1% (88.0% to 97.2%) re-

spectively (Data table 3; Figure 6).

Figure 6. Summary ROC Plot of 3. FRS to differentiate schizophrenia from non-psychotic disorders

15First rank symptoms for schizophrenia (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Investigation of heterogeneity

We formally investigated the effect of the following covariates on

sensitivity and specificity: operational criteria used as part of the

reference standard; FRS used as part of the reference standard;

all admissions to a psychiatric ward or with specific psychoses; if

definition included schizoaffective and/or schizophreniform; and

number of FRS needed for a diagnosis. Each covariate comprised

of several subgroups, where adequate data allowed, these subgroups

were investigated as sources of heterogeneity.

1. FRS to differentiate schizophrenia from all other

psychotic and non-psychotic diagnoses

The investigation of heterogeneity results for FRS to differentiate

schizophrenia from all other psychotic and non-psychotic diag-

noses can be found in Table 6.

1.1 Covariate: “whether operational criteria were used as part

of the reference standard” (Criteria)

This covariate contained 10 subgroups (Bleurian/ego (n = 1),

Feighner’s (n = 1), RDC (n = 3), DSM-II (n = 1), DSM-III (n =

4), DSM-IV (n = 2), ICD (n = 5), 1984 Mt Huangshan (n = 1),

New Haven (n = 1) and Not reported (n = 1)), however only two

subgroups: ICD criteria (ICD-8 n = 1, ICD-9 n = 3 and ICD-

10 n = 1) and DSM-III criteria (n = 4) had enough data to en-

able statistical analyses. There was a statistically significant differ-

ence (P = 0.002) in sensitivity and specificity for FRS to detect

schizophrenia when studies used DSM-III or ICD as reference

standard. FRS to detect schizophrenia showed higher sensitivity

but lower specificity when DSM-III criteria were used as reference

standard compared to when ICD criteria were used as reference

standard. The summary sensitivity of FRS to detect schizophrenia

was 64.8% (54.3% to 74.0%) with DSM-III as reference standard

and 42.0% (33.5% to 51.0%) with ICD as reference standard. The

summary specificity of FRS to detect schizophrenia with DSM-

III as reference standard was 64.2% (52.8% to 74.2%) and with

ICD as reference standard was 89.8% (84.9% to 93.2%).

1.2 Covariate: “whether FRS were used as part of the

reference standard” (FRS/RS)

This covariate contained three subgroups (Yes, Unclear and Not

reported) but only two of which, ‘yes’ (n = 13) and ‘unclear’ (n =

6) contained enough data to investigate heterogeneity. No statis-

tical significance between these subgroups was detected (P = 0.3),

indicating they are unlikely as a source of heterogeneity.

1.3 Covariate: “all psychotic and non-psychotic admissions

to a psychiatric ward or only people with psychoses”

(Diagnosis)

This covariate contained two subgroups: ‘psychosis only’ (n = 12)

and ‘all hospitalised’ (n = 8), both of which contained enough

data to allow heterogeneity analysis. No statistical significance was

found between these subgroups (P = 0.1), indicating these are

unlikely as a source of heterogeneity.

1.4 Covariate: “whether the definition included

schizoaffective and/or schizophreniform” (Psychosis)

This covariate contained four subgroups (Only schizophrenia,

Schizophrenia plus others, Unclear and Not reported), but only

two contained enough data to investigate heterogeneity: ‘not re-

ported’ (n = 9) and ‘Schizophrenia only’ (n = 7). A statistically

significant difference (P = 0.03) was found in sensitivity and speci-

ficity for FRS to detect schizophrenia when only schizophrenia

was included in the definition for the diagnosis compared to when

it was unclear what definition for the diagnosis was used. Find-

ings indicated that when only schizophrenia was included in the

diagnosis definition, sensitivity of FRS to diagnose schizophrenia

increases but specificity decreases in comparison with tests where

the definition used was not reported. The summary sensitivity

was 45.8% (38.4% to 53.3%) for not reported definitions and

63.2% (54.4% to 71.2%) for the definition of schizophrenia only.

The summary specificity was 85.1% (75.1% to 91.5%) for not

reported definitions and 76.0% (60.6% to 86.6%) for a definition

of schizophrenia only.

1.5 Covariate: “number of FRS needed for a diagnosis of

Schizophrenia” (Number)

This covariate contained two subgroups: ‘at least 1’ (n = 8) and ‘not

reported’ (n = 7). No statistical significance was found between

these subgroups (P = 0.5), indicating these are unlikely as a source

of heterogeneity.

2. FRS to differentiate schizophrenia from other types of

psychosis

The investigation of heterogeneity results for FRS to differentiate

schizophrenia from all other psychotic and non-psychotic diag-

noses can be found in Table 7.

2.1 Covariate: “whether operational criteria were used as part

of the reference standard” (Criteria)

This covariate contained seven subgroups (DSM-II (n = 1), DSM-

III (n = 3), DSM-IV (n = 3), Feighner’s (n = 1), ICD (n = 5), RDC

(n = 3) and 1984 Mt Huangshan (n = 1)). As only one subgroup

had enough data points for analysis (ICD), no statistical testing

for heterogeneity could be performed.

2.2 Covariate: “whether FRS were used as part of the

reference standard” (FRS/RS)

This covariate contained two subgroups: ‘yes’ (n = 4) and ‘unclear’

(n = 12). No statistical significance was found between the sub-

groups (P = 0.1), indicating they unlikely as a source of hetero-

geneity.
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2.3 Covariate: “all admissions to a psychiatric ward or people

with specific psychosis” (Diagnosis)

This covariate contained two subgroups: ‘psychosis only’ (n = 11)

and ‘all hospitalised’ (n = 5). No statistical significance was found

between the subgroups (P = 0.3), indicating these subgroups are

unlikely as a source of heterogeneity.

2.4 Covariate: “whether the definition included

schizoaffective and/or schizophreniform” (Psychosis)

This covariate contained two subgroups: ‘not reported’ (n = 5)

and ‘schizophrenic only’ (n = 7). There was a statistically signifi-

cant difference (P = 0.004) in sensitivity and specificity for FRS

to detect schizophrenia when only schizophrenia was included in

the definition for the diagnosis compared to when it was unclear

what definition for the diagnosis was used. Findings indicated that

when only schizophrenia was included in the diagnosis definition,

sensitivity of FRS to diagnose schizophrenia increases but speci-

ficity decreases in comparison with tests where the definition used

was not reported. The summary sensitivity was 39.6% (32.1% to

47.6%) for not reported definitions and 63.3% (56.3% to 69.9%)

for schizophrenia only as definition. The summary specificity was

85.3% (73.5% to 92.4%) for not reported definitions and 63.6%

(48.1% to 76.7%) for schizophrenia only as definition.

2.5 Covariate: “number of FRS needed for a diagnosis of

Schizophrenia” (Number)

This covariate had two subgroups: ‘at least one’ (n = 8) and ‘not

reported’ (n = 7). No statistical significance was found between

the subgroups (P = 0.5), indicating these are unlikely as a source

of heterogeneity.

3. FRS to differentiate schizophrenia from non-psychotic

disorders

We planned to investigate sources of heterogeneity but due to the

limited number of studies available for each covariate and their

respective subgroups, but this was not possible.
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Summary of findings

What is the diagnostic accuracy of first rank symptoms for schizophrenia?

Patients/population People with psychotic symptoms and admissions to psychiatric ward

Prior testing Most studies did not only include patients with first episode psychosis, so it is likely that patients had experienced prior testing

Settings Mostly inpatient setting

Index test Presence of at least one FRS or number of FRSs was not reported

Importance FRS could be used to screen out the seriously mentally ill for further consideration by more specialised services

Reference standard There is no gold standard for diagnosing schizophrenia. Reference standard used: history and clinical examination collected by a qualified professional, which

may or may not involve the use of operational criteria or checklists of symptoms

Studies Prospective and retrospective studies including people with psychosis or admissions to psychiatric ward were used (n = 21)

Test / subgroup Summary accuracy % (95%

CI)

No. of participants (studies) Prevalence median (range) Implications Quality and comments

Diagnosis of schizophrenia

from all other diagnoses

Sensitivity 57.0 (50.4, 63.3)

Specificity 81.4 (74.0, 87.1)

5079 (20) 48% (15% to 84%) With a prevalence of 48%, 48

out of every 100 patients will

have schizophrenia. Of these,

21 will be missed by FRS

(43% of 48). Of the 52 patients

without schizophrenia, 10 may

be incorrectly diagnosed with

schizophrenia

Important issues regarding pa-

tient selection, use of index test

and reference standard were

not clearly reported, leading to

uncertainty in the results. Most

studies were conducted in a

research setting, rather than a

clinical setting

Diagnosis of schizophrenia

fromother types of psychosis

Sensitivity 58.0 (50.3, 65.3)

Specificity 74.7 (85.2, 82.3)

4070 (16) 57% (24% to 84%) With a prevalence of 57%, 57

out of every 100 patients will

have schizophrenia. Of these,

24 will be missed by FRS

(42% of 57). Of the 43 patients

without schizophrenia, 13 may

Important issues regarding pa-

tient selection, use of index test

and reference standard were

not clearly reported, leading to

uncertainty in the results. Most

studies were conducted in a1
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be incorrectly diagnosed with

schizophrenia

research setting, rather than a

clinical setting

Diagnosis of schizophrenia

from non-psychotic disor-

ders

Sensitivity 61.8 (51.7, 71.0)

Specificity 94.1 (88.0, 97.2)

1652 (7) 55% (19% to 89%) With a prevalence of 55%, 55

out of every 100 patients will

have schizophrenia. Of these,

21 will be missed by FRS

(38% of 55). Of the 45 patients

without schizophrenia, 3 may

be incorrectly diagnosed with

schizophrenia

Important issues regarding pa-

tient selection, use of index test

and reference standard were

not clearly reported, leading to

uncertainty in the results. Most

studies were conducted in a

research setting, rather than a

clinical setting

CAUTION: The results on this table should not be interpreted in isolation from the results of the individual included studies contributing to each summary test accuracy measure.

These are reported in the main body of the text of the review.

FRS: first rank symptoms
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D I S C U S S I O N

Summary of main results

This systematic review included a total of 21 studies evaluating the

efficacy of FRS in diagnosing schizophrenia: 13 studies in people

only with psychotic symptoms and eight studies in people with

both psychotic and non-psychotic symptoms who were admitted

to a psychiatric ward. Only five studies were specifically designed

as diagnostic test accuracy studies and the majority were based

in a research rather than a clinical setting. The studies had a to-

tal of 6253 participants and 5515 were included in the analysis.

Six studies included people with first episode psychosis or first

admissions to hospital, although none reported the duration of

symptoms. For the index test, just over half the studies diagnosed

schizophrenia by the presence of at least one FRS, and the rest

did not report the number of FRS needed for a diagnosis. The

reference standard varied between studies and included clinical in-

terview, medical records and operational criteria in various com-

binations. In nine studies, the target condition was schizophrenia

alone, whereas three studies also included other schizophrenic-like

illnesses, and the remainder did not report this.

The quality assessments of the studies were mostly an unclear risk

of bias regarding patient selection, use of index test and reference

standard as important issues such as how patients were selected

and the blinding of those conducting the tests were not reported.

The reporting of the flow and timing of the studies was better and

subsequently 62% were rated as a low risk of bias.

A summary of the results is given in Table 8, and details of the

investigations of heterogeneity can be found in Table 6 and Table

7. Summary of findings gives information on the quantity, quality

and applicability of evidence as well as the accuracy of index test.

1. FRS to differentiate schizophrenia from all other

psychotic and non-psychotic diagnoses

Twenty-one studies reported results for diagnosing schizophre-

nia from all other diagnoses. The summary sensitivity was 57%,

meaning that for every 100 people with schizophrenia the test will

correctly identify 57 cases as positive for schizophrenia, therefore

almost half of cases would be incorrectly diagnosed as not hav-

ing schizophrenia. The summary specificity was better, at 81.4%,

meaning that of 100 people without schizophrenia 81 would be

found negative, but 19 would incorrectly receive a positive diag-

nosis for schizophrenia.

2. FRS to differentiate schizophrenia from other types of

psychosis

Sixteen studies reported results for diagnosing schizophrenia from

other types of psychosis. Results were very similar to schizophre-

nia from all other diagnoses, with the summary sensitivity slightly

higher at 58%, meaning that for every 100 people with schizophre-

nia the test will find only 58 cases as positive for schizophrenia,

therefore almost half of cases would be incorrectly diagnosed as

not having schizophrenia. The results showed a slightly lower sum-

mary specificity of 76.7%, meaning that of 100 people without

schizophrenia 77, would be found negative, but 23 would incor-

rectly receive a positive diagnosis for schizophrenia.

3. FRS to differentiate schizophrenia from non-psychotic

disorders

Seven studies reported results for diagnosing schizophrenia from

non-psychotic disorders. The results were only slightly better for

summary sensitivity at 61.8%, meaning that for every 100 people

with schizophrenia the test will find only 62 cases as positive for

schizophrenia, and the remainder of cases would be incorrectly di-

agnosed as having a non-psychotic disorder. The summary speci-

ficity was 94.1%, meaning that most people without schizophre-

nia would receive a negative schizophrenic diagnosis.

4. Investigations of heterogeneity

The investigations of heterogeneity between the subgroups showed

no significant difference (P = 0.1) in sensitivity and specificity

when admissions to a psychiatric ward was compared to those with

specific psychoses, which might be expected, particularly in the

studies conducted 20 to 30 years ago, in which most patients who

were hospitalised would have psychotic symptoms or some severe

mental health symptoms.

A significant difference (P = 0.002) was found when the reference

standard including DSM-III criteria were compared with reference

standard including ICD (8, 9 and 10) criteria, with DSM-III

showing higher sensitivity but a lower specificity compared to the

ICD criteria. Four out of the five ICD studies used ICD-8 or

ICD-9, neither of which connect length of time to symptoms,

whereas DSM-III requires symptoms to have been present for at

least six months. Furthermore, as only six studies included patients

with a first psychotic episode, we cannot exclude the influence on

diagnosis of patients having already been diagnosed with a chronic

mental illness, and potentially previously received treatment. In

addition, it is not possible to interpret the results for first rank

symptoms used as part of reference standard and the number of

first rank symptoms needed for a diagnosis of schizophrenia, as

each subgroup was compared with studies that did not report this.

Strengths and weaknesses of the included studies

There were several limitations in the quality of included studies

that may have lead to overestimation of test accuracy. The major-

ity of included studies, although they provided useable data, were

not designed to assess the diagnostic test accuracy of FRS. This

meant that methodological details were often poorly reported, the

enrolment of participants was not clearly stated and participants
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may have undergone some degree of selection to be included in the

studies that does not reflect the range of patients that would present

in clinical practice. The methodological quality of the studies was

mostly rated as unclear due to these limitations, although the re-

porting for flow and timing was generally better with around half

the studies rated as low risk of bias.

Primarily we were interested in studies that enrolled only partic-

ipants with psychotic symptoms, although eight out of the 21

included studies enrolled all admissions to the psychiatric ward,

meaning that other diagnoses were also present. However, sub-

group analyses showed only a small difference in sensitivity and

specificity when these studies were removed from the analysis.

There was a lack of consistency across the studies in the reporting of

the reference standard and the type of reference standard when this

was reported. Some studies reported that the reference standard

was “medical records”, and we had to presume that this meant a

record of a clinical interview, which may have introduced bias.

Just over half the studies did not report the time interval between

reference standard and index test. Out of the studies that did report

the interval, only one retrospective study had an interval longer

than four weeks.

A positive result for schizophrenia on the index test was defined

as the presence of at least one FRS in 12 studies (57%). We as-

sumed the same cut-off for the remaining nine studies that did

not report the number of FRSs required for a positive diagnosis

of schizophrenia. There was no statistically significant difference

between the studies that defined at least one and those that did not

make a definition for how many FRS were required for a diagnosis

(P = 0.5). Furthermore, eight studies were prevalence studies that

reported the proportion of people with at least one FRS. For these

studies we used “the proportion of people with at least one FRS”

as a proxy for diagnosis of schizophrenia as it was the same cut-off

used in the diagnostic studies.

There were differences in what constituted a diagnosis of

schizophrenia across studies, with three studies including schizoaf-

fective and/or schizophreniform disorders and nine studies not re-

porting what was included.

Strengths and weaknesses of the review

The search strategy that we used was very wide and meant that we

had over 35,000 references to screen. On the one hand, this meant

that we feel certain that all possible studies were included, but on

the other hand, the sheer volume of screening may have meant that

some relevant studies may have been erroneously excluded. We

have one article in German that is yet to be translated. There was

some disagreement in selecting papers, as most of the eventually

included studies were not specifically designed as diagnostic test

accuracy studies, or included all admissions to the psychiatric ward

as opposed to those with psychotic symptoms only, and therefore

most of the final decisions to include studies took some discus-

sion between review authors. We also found that the completion

of QUADAS-2 also involved discussion between review authors,

mostly because the studies were again not designed as diagnostic

test accuracy studies and many of the signalling questions were

rated unclear due to lack of reporting of relevant details, which

also made it difficult to judge the risk of bias of the QUADAS-2

domains.

Although there was a large amount of heterogeneity of results

across studies with wide ranges of sensitivity and specificity, the

decision of pooling the results and obtaining a summary estimate

was made to support those, particularly in low- and middle-in-

come countries, that might use FRS to triage patients. We caution,

however, that in our investigations of heterogeneity, we identified

significant sources of variability in the results, in particular, the

variation in the reference standard used for the diagnosis (DSM-III

or ICD-8, 9, or 10) (P = 0.002) and the variation in the spectrum

of diseases evaluated together with schizophrenia (schizophrenia

or schizophreniform and/or schizoaffective disorders) (P = 0.004).

We also found that estimates of sensitivity were less precise than

specificity because the number of those diagnosed positive was

less than the number of those diagnosed negative. Further reasons

may be the limited study quality and variation in the index test

including its conduct and interpretation.

The diagnostic accuracies presented in this review may be over-

estimated as FRSs were part of the reference standard in at least

13 of the 21 included studies, However, there was no statistically

significant difference (P = 0.3) between diagnostic accuracies for

studies where FRSs were part of the reference standard and those

where this was unclear. As no study specifically stated that FRSs

were not part of the reference standard, this judgment is difficult

to make.

Previous research

We know of no other reviews evaluating the diagnostic accuracy

of FRSs.

Applicability of findings to the review question

Most (80%) of the 21 studies were conducted in the 1970’s (three

studies), 1980’s (eight studies) and 1990’s (six studies), and only

four studies were conducted after the year 2000. We acknowledge

that there could be an impact of time period on estimates of FRS

sensitivity and specificity. This could be due to many reasons,

including the change of reference standard, study population, and

setting (please see Implications for research). However, when we

crudely ordered data by time, there is little indication that this

explains the heterogeneity (Figure not shown).

Most of the included studies were based in a research setting and

most did not report how patients were selected for inclusion. The

studies included both first episode psychosis patients and also those

that already had a diagnosis. Only six studies (Gonzalez-Pinto
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2004; Ihara 2009; Ndetei 1983; Ramperti 2010; Salleh 1992;

Tanenberg-Karant 1995) exclusively included patients with first

episode psychosis or first admissions, the population most likely

to present for diagnostic evaluation in practice. These six stud-

ies found similar sensitivities and specificities of FRS to diagnose

schizophrenia to the other studies that included a broader spec-

trum of psychoses (see, for instance, Figure 4).

For those studies that did report it, at least one FRS was used to

diagnose schizophrenia. Although indicative of a serious mental

disorder, it is not likely that in clinical practice the presence of

one of these symptoms would be used to give a firm diagnosis of

schizophrenia, and further diagnostic methods would be used.

The reference standard is representative of how schizophrenia is

diagnosed, with studies using patient history, clinical interview

and possibly operational criteria such as the DSM and ICD.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

The wide range of sensitivities and specificities makes summary

estimates problematic. Routine use of FRS for triaging patients

is likely to result in delayed treatment of some people with

schizophrenia or unnecessary treatment of some others without

the illness. However, clinical reality is such that in much of psychi-

atry practice in low- and middle-income countries - where 70% of

the world’s population live - there are typical ratios of one psychi-

atrist to one million people (McKenzie 2004). In such situations

FRS could remain a useful tool - to help triage potential patients

who need to be assessed by a qualified professional. The presence

of FRS indicates schizophrenia as a possible diagnosis (as reflected

in the inclusion of FRS in the DSM and ICD checklists), but

does not exclude a possible diagnosis of other psychoses or non-

psychotic mental disorder.

FRS performs better at ’ruling out’ rather than ’ruling in’

schizophrenia. This review of FRS accuracy provides clinicians

with valuable information to quantify the (moderate) performance

of FRS for diagnosis of schizophrenia - indicating the level of un-

certainty that should be assigned to an FRS-based provisional di-

agnosis. In reality, those with a positive diagnosis, including false

positive, would undergo further assessment, even if this assess-

ment, in situations of very limited health resources, was the pas-

sage of time. FRS, if used to triage, will identify - to use broad

figures related to our findings - about five to 19 people per 100 as

being ’FRS’ schizophrenia and this will not turn out to be the case.

However, it would seem that those five to 19 people, although not

experiencing schizophrenia, would be quite disturbed in their be-

haviour and mental state and still merit some degree of specialist

assessment and help.

For people who have schizophrenia, who have been misdiagnosed

as not having schizophrenia (around 40%), they may experience a

delay in treatment (again using a very broad figure related to our

findings). A proportion will, because of disturbance (but not of

the FRS type), nevertheless be offered assessment and, perhaps,

treatment - although neither may be offered with great confidence.

Another group with what turns out to be the illness, if FRS triage is

used thoughtlessly, could be discharged from the care from which

they could benefit. Empathetic, considerate use of FRS as one

diagnostic aid - with known limitations - should avoid a good

proportion of this.

Implications for research

Most studies were old, with 80% of the studies conducted in the

1970’s, 1980’s and 1990s’, and most were not designed to inves-

tigate the accuracy of FRS in the diagnosis of schizophrenia. In

any future update of this review, we would consider carrying out

a regression analysis for time of publication and an investigation

whether or not a diagnostic study design would contribute to any

heterogeneity of results. Although we are confident that our ex-

tensive literature search was unlikely to have missed important

studies for this review, and although FRS are highly prevalent in

schizophrenia, we cannot recommend the use of FRS as a diag-

nostic test on its own for schizophrenia.

Arguably, the use of Schneider’s FRS to diagnose schizophrenia on

its own, instead of part of another operational criteria, is unlikely

to be practical or relevant. However, FRS could potentially still

be utilised as a screening tool for serious mental health disorders

in low-income countries, where there is a need for simple, effec-

tive mental health screening tools. In many low-income countries

nurses are the first line of care; in some countries up to 90% of

services, including diagnosing conditions and prescribing antipsy-

chotic medication, is undertaken by nurses (WHO 2007), partly

due to lack of trained psychiatrists (WHO 2007; WHO 2011).

In Africa there are far fewer psychiatrists per capita with less than

0.05 per 10,000 people, compared to 1.1 psychiatrists per 10,000

people in Europe, with some countries, such as Eritrea, having

no psychiatrists (WHO 2012). Future research could focus on

the utility of FRS as an initial screening test by non-psychiatrists

in low-resource settings as the presence of FRS indicate a serious

mental disorder. In these settings we would recommend prospec-

tive diagnostic cohort studies in patients presenting to primary

care or community health clinics with a first psychotic episode.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Brockington 1978

Study characteristics

Patient sampling Retrospective, unclear patient selection.

Patient characteristics and set-

ting

N included in study: 134.

N in analysis: 134.

Age: Not reported.

Gender: Not reported.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Diagnosis of functional psychosis (schizophrenia, affective psychosis, paranoid

state, or other/unspecified psychosis).

Exclusion criteria: Children under 15 years, geriatric patients over 65 years and people suffering

from addictions, neuroses or situational disturbances

Study aim: Compare 10 definitions of schizophrenia in respect of their reliability, concordance and

prediction of outcome with two different samples of patients

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: UK.

Index tests Description of FRS used: The symptoms of first rank importance are: Audible thoughts, voices

heard arguing, voices commenting on one’s actions; the experience of influences playing on the

body (somatic passivity experiences), thought withdrawal and other interferences with thought;

diffusion of thought, delusional perception and all feelings, impulses (drives) and volitional acts

that are experienced by the patient as the work or influence of others”

Professionals performing test: Psychiatrists.

Resolution of discrepancies: “Disagreements were resolved and an agreed verdict reached, so that,

for each definition, each patient had a diagnosis made (schizophrenia present or absent) by agreement

between 2 raters”

How FRS used in study: Diagnosis.

Target condition and reference

standard(s)

Reference standard: Final diagnosis comprised of original history, mental state schedules and follow-

up data reviewed to give a ’final’ or lifetime’ diagnosis

Target condition(s): Schizophrenia and non-schizophrenia.

Professionals performing test: 2 Psychiatrists.

Resolution of discrepancies: Two raters worked together to decide on final diagnosis.

Flow and timing Study process: A sample of mixed first and subsequent admissions interviewed by the US/UK

diagnostic team at that hospital and given a project diagnosis of some form of functional psychosis

(schizophrenia, affective psychosis, paranoid state, or other/unspecified psychosis). The interviews,

using the 7th edition of the Present State Examination, were carried out usually within 24 hours and

always within 72 hours of admission. 12 diagnostic definitions* were applied by 2 raters working

independently from observations made at a single mental state examination
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Brockington 1978 (Continued)

Follow-up interviews were done an average of 6.5 years after the index admission, and final diagnoses

were made by 2 raters based on original history, mental state schedules and follow-up data

Follow-up: 6.5 years

Comparative

Notes 2 samples were reported (Camberwell and Netherne), however we only refer to the Netherne sample

since this is the only one to report the reference standard of ’final diagnosis’

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

No
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Brockington 1978 (Continued)

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

No

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Carpenter 1974

Study characteristics

Patient sampling Prospective, consecutive (unclear whether consecutive for patients with neurotic depression)

Patient characteristics and set-

ting

N with a clinical diagnosis of psychosis: 1202.

N screened: 1119.

Age: Not reported.

Gender: Not reported.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Between the ages of 15 and 45.

Had one of the following symptoms: delusions, other disordered thinking, hallucinations, inappro-

priate or bizarre behavior, gross psychomotor disorder, severe affect disorder, depersonalisation, self-

neglect, social withdrawal, overwhelming fear, or a diagnosis of psychosis on admission

The “aim of Phase 2 was for each Centre to collect at least 125 cases of functional psychosis” “In

addition to the 125 cases of functional psychosis, it was decided that 10 cases of neurotic depression

should also be included in order to provide extra material for differential diagnosis.”

Exclusion criteria: Evidence of organic disease, hospitalised for more than two or psychotic for

more than three of the last five years
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Carpenter 1974 (Continued)

Study aim: The International Pilot Study of Schizophrenia (IPPS) was a long-term epidemiological

study funded by WHO with broader aims, among them to evaluate the prevalence and frequency

of FRS in schizophrenia, and whether FRS are pathognomonic of schizophrenia in the absence of

“organic psychosis”

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: China (Taiwan), Colombia, Czechoslovakia, Denmark, India, Nigeria, USSR, UK, USA

Index tests Description of FRS used: PSE interview schedule used.

Nine of the 11 FRSs (delusional percept and somatic passivity omitted as not adequately defined

in the PSE).

Two FRSs were not systematically assessed in US and were omitted from the analysis of American

patients.

One PSE interview item covered both “made impulses” and “made feelings” so these two symptoms

were grouped together in the analysis.

One or more FRSs needed for a diagnosis of schizophrenia. Only ratings indicating that a symp-

tom was definitely present were considered positive, and all other ratings, including “questionably

present” were considered negative

Professionals performing test: One psychiatrist.

Resolution of discrepancies: Only one psychiatrist made each diagnosis. In order to check the

reliability of their diagnoses, at least one interview was conducted each month with two psychiatrists

rating

How FRS used in study: Diagnosis.

Target condition and reference

standard(s)

Reference standard: International Statistical Classification of Diseases (ICD-8) using the PSE in-

terview and a psychiatric history and a social description interview. In the USA subsample, diagnoses

were made according to the Diagnostic and Statistical Manual (DSM-II)

Target condition(s): Schizophrenia, manic psychosis, neurosis and personality disorders

Professionals performing test: One psychiatrist.

Resolution of discrepancies: Only one psychiatrist made each diagnosis. In order to check the

reliability of their diagnoses, at least one interview was conducted each month with two psychiatrists

rating

Flow and timing Study process: All patients contacting each of the Field Research Centres were put through two

screens, a demographic screen and a psychotic screen. Once included, they were given the PSE, past

history was obtained, then a diagnosis was made using the ICD or DSM-II (USA subsample). FRS

were assessed in the PSE interview

Follow-up: 2 years.

Comparative

Notes [See page 8 of WHO report for details of methods.]

Study part of the International Pilot Study of Schizophrenia (IPSS)

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection
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Carpenter 1974 (Continued)

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

No

Did the study pre-specify

whether they were using one or

multiple FRSs?

Yes

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

No

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Were all patients included in the

analysis?

No

Did all patients receive a refer-

ence standard?

No
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Carpenter 1974 (Continued)

Did all patients receive the same

reference standard?

No

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

No

Chandrasena 1987

Study characteristics

Patient sampling Sri Lanka: prospective and randomly selected. UK and Canada: unclear how patients were sampled

Patient characteristics and set-

ting

N with a clinical diagnosis of psychosis: 741.

N screened: 741.

Age: Not reported.

Gender: Not reported.

Ethnicity: Sri Lanka: (n = not reported). UK and Canada: Afro-Craibbean immigrants n = 60,

Asian immigrants n = 60, “Native” n = 64

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: not reported.

Inclusion criteria: “Schizophrenics and non-schizophrenics”, no further details reported. Sri Lanka:

all had “Functional Psychosis” as defined by the World Health Organization for the IPSS

Exclusion criteria: Not reported.

Study aim: To investigate whether the prevalence of some individual FRS also vary with ethnicity

and nationality

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: Sri Lanka, UK, and Canada.

Index tests Description of FRS used: FRSs were recorded using a modified version of the Present State Ex-

amination (PSE; translated standardised 9th version, modified to elicit and record all eleven FRS,

since PSE reliably elicits only seven FRS)

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

How FRS used in study: Prevalance.

Target condition and reference

standard(s)

Reference standard: Sri Lankan: the World Health Organization definitions for the IPSS. UK and

Canada: ICD-9

Target condition(s): Schizophrenia and non-schizophrenia.

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.
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Chandrasena 1987 (Continued)

Flow and timing Study process: Not reported.

Follow-up: Study carried out over 12 years.

Exclusions: No exclusions reported. All participants included on the 2 x 2 tables

Comparative

Notes

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

No

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

High

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear
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Chandrasena 1987 (Continued)

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Unclear

Did all patients receive the same

reference standard?

Unclear

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Chopra 1987

Study characteristics

Patient sampling Prospective and consecutive.

Patient characteristics and set-

ting

N included in study: 50.

N in analysis: 50.

Age: Mean not reported. Range 21-86 years.

Gender: M 23, F 27.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Not reported. “All the patients, irrespective of their diagnosis, were interviewed

... after admission” to the psychiatric hospital

Exclusion criteria: Not reported.

Study aim: To evaluate the prevalence and diagnostic implications of FRS

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: Australia.
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Chopra 1987 (Continued)

Index tests Description of FRS used: Questionnaire specially prepared for the study and based on Mellor’s

definitions of the FRS

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

How FRS used in study: Prevalence and diagnosis.

Target condition and reference

standard(s)

Reference standard: DSM-III.

Target condition(s): Schizophrenic disorders, psychotic disorders not elsewhere classified

(schizophreniform disorder, brief reactive psychosis, schizoaffective disorder, atypical psychosis-

schizophrenia onset after age 45), affective disorders (mania, major depression recurrent, atypical

depression, dysthymic disorder), organic mental disorders, anxiety disorders, adjustment disorders

and personality disorders

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported. The second author confirmed all diagnoses.

Flow and timing Study process: All the patients, irrespective of their diagnosis, were interviewed by one of the

authors (MG) for the presence of FRS as early as possible after admission. The patients were later

seen by the first author (HDC) to confirm the findings and diagnosis. Diagnostic labels were given

according to DSM-III

Follow-up: Not reported.

Exclusions: Exclusions not explicitly reported in the study.

Comparative

Notes

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear
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Chopra 1987 (Continued)

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes
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Daradkeh 1995

Study characteristics

Patient sampling Retrospective, selected from a previous sample.

Patient characteristics and set-

ting

N included in study: 168.

N in analysis: 168.

Age: Mean age onset 26.8 years (SD = 9.3)

Gender: M 108, F 60.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Patients with major mental illnesses.

Exclusion criteria: Not reported.

Study aim: Prevalence and diagnostic validity of FRS for schizophrenia.

Previous treatment for schizophrenia: Not reported.

Clinical setting: Unclear.

Country: United Arab Emirates.

Index tests Description of FRS used: FRS’s assessed through OPCRIT.

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

How FRS used in study: Prevalence and diagnosis.

Target condition and reference

standard(s)

Reference standard: ICD-10 through OPCRIT.

Target condition(s): Schizophrenia.

Professionals performing test: Pair of clinicians.

Resolution of discrepancies: Not reported.

Flow and timing Study process:Patients selected from a larger previous trial of ICD-10. Most patients assessed by

pairs of clinicians and two thirds had diagnostic interviews applied. OPCRIT was used to generate

diagnosis and FRSs

Follow-up: Not reported.

Comparative

Notes

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

No

Was a case-control design

avoided?

Unclear
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Daradkeh 1995 (Continued)

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes
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Daradkeh 1995 (Continued)

Did all patients receive the same

index test?

Yes

Gonzalez-Pinto 2004

Study characteristics

Patient sampling Prospective, consecutive.

Patient characteristics and set-

ting

N with a clinical diagnosis of psychosis: 112.

N screened: 112.

Age: mean age 28.86 (SD 10.27), range 16-61.

Gender: M 75, F 37.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Presenting with first psychotic episode (FPE) and needing in-patient psychiatric

treatment. Aged 15-65 years

Exclusion criteria: Participants with mental retardation, organic brain disorders or drug abuse as a

primary diagnosis

Study aim: To investigate the association between age and the occurrence of FRS in patients with a

first psychotic episode (FPE) and to look for a linear relationship between age and number of FRS

Previous treatment for schizophrenia: None.

Clinical setting: Inpatients.

Country: Spain.

Index tests Description of FRS used: FRS using a checklist of 11 items: audible thoughts, voices arguing,

voices commenting, delusional perception, somatic passivity, made thoughts, made impulses, made

volition, made feelings, thought withdrawal and thought broadcasting

Professionals performing test: Two psychiatrists.

Resolution of discrepancies: Not reported.

How FRS used in study: Prevalence.

Target condition and reference

standard(s)

Reference standard: DSM-IV using the Structured Clinical Interview for DSM Disorders (SCID-

1)

Performed once a year over three years. Diagnosis made at three years considered the definitive

diagnosis. If follow-up not available, last diagnosis used. Also considered information from clinical

records, family informants and staff observations

Target condition(s):

1. Schizophrenia.

2. Bipolar disorder (I or II).

3. Other diagnosis (includes schizophreniform disorder, schizoaffective disorder, delusional disorder,

brief psychotic disorder, atypical psychosis, or major depressive disorder with psychotic symptoms

(with no history of manic or hypomanic episode)

Professionals performing test: Two psychiatrists.
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Gonzalez-Pinto 2004 (Continued)

Resolution of discrepancies: Not reported. Kappa = 0.88 for inter-rater reliability of SCID-I

diagnoses

Flow and timing Study process: The day after admission, patients were assessed with a protocol that included SCID-

I and FRS. The evaluations were performed during a clinical interview lasting about 90 min and

pertaining to the previous week.

Patients were evaluated by direct interview, with the same methodology, once a year over a period

of 3 years

Follow-up: 3 years.

Comparative

Notes

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

Yes

High

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes
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Gonzalez-Pinto 2004 (Continued)

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Ihara 2009

Study characteristics

Patient sampling Prospective and consecutive.

Patient characteristics and set-

ting

N included in the study: 626.

N included in the analysis: 426.

Age: Mean 30.9 (SD 10.9), range 16-64.

Gender: M 251, F 175.

Ethnicity: Black 46.2% (n = 197); White British 53.8% (n = 229).

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Age 16-64 years, resident within the 3 study areas (South East London, and

Nottingham, Bristol), presence of hallucinations, delusions, thought disorder, bizarre or disturbed

behavior, negative syndrome, mania or clinical suspicion of psychosis

Exclusion criteria: organic medical cause, or profound learning disability, previous contact with
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Ihara 2009 (Continued)

psychiatric services for psychotic symptoms

Study aim: To examine the prevalence of FRSs in a sample of first-episode psychoses stratified by

relevant demographic variable

Previous treatment for schizophrenia: None.

Clinical setting: Inpatients and outpatients.

Country: UK.

Index tests Description of FRS used: FRSs were assessed within a month after first contact with psychiatric

services. FRSs were assessed by SCAN (refers to the previous 4 weeks) and IGC case notes. SCAN

incorporates the Present State Examination Version 10.0, which captures FRSs. “For persons for

whom SCAN data were not obtained, FRSs as well as passivity experiences were judged by whether

item IG26 (delusion of control) in the IGC was positive or not, as other categories in the IGC like

IG25 contain mixtures of FRSs”

Professionals performing test: Certified psychiatrists or psychologists*.

Resolution of discrepancies: Not Reported.

How FRS used in study: Diagnosis.

Target condition and reference

standard(s)

Reference standard: Consensus diagnoses were made according to DSM-IV and ICD-10, using

information obtained from the Schedules for Clinical Assessment in Neuropsychiatry (SCAN)

version 2.0 or the SCAN Item Group Checklist (IGC), which is scored from case notes

Target condition(s): All psychoses, schizophrenia, affective psychoses, non-affective psychoses other

than schizophrenia, and substance-induced psychoses

Professionals performing test: Certified psychiatrists or psychologists* carried out the SCAN

interviews and IGC scoring. A panel of clinicians received clinical information from the researcher

who conducted the individual assessments and made a consensus diagnosis according to DSM-IV

and ICD-10

Resolution of discrepancies: Not reported. “The inter-rater reliability between the individual

diagnosticians who were involved in the consensus diagnosis groups was good”, no kappa score

reported

Flow and timing Study process: People presenting with their first psychosis at health centres over 2 years were

screened for inclusion. Psychopathology was assessed using the Schedules for Clinical Assessment in

Neuropsychiatry (SCAN) version 2.0 or the SCAN Item Group Checklist (IGC), which is scored

from case notes. FRSs were assessed within a month after first contact with psychiatric services using

the SCAN and ICG case notes and SCAN refers to the previous 4 weeks. Consensius diagnoses

were made according to DSM-IV and ICD-10 from the clinical information

Follow-up: not reported.

Comparative

Notes *Certified psychiatrists or psychologists who were trained in SCAN interviews at the Nottingham

WHO training centre and had achieved acceptable item-level agreement before certification. They

also carried out the IGC scoring

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection
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Ihara 2009 (Continued)

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Were all patients included in the

analysis?

No

Did all patients receive a refer-

ence standard?

No
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Ihara 2009 (Continued)

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

No

Did all patients receive the same

index test?

Yes

Ndetei 1983

Study characteristics

Patient sampling Prospecitve, consecutive.

Patient characteristics and set-

ting

N included in study: 82.

N in analysis: 80.

Age: Not reported.

Gender: M 38, F 42.

Ethnicity: African.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: All the recent “first ever admissions” to the professorial acute wards of Mathare

Hospital in Nairobi (The National Psychiatric referral and teaching hospital) between the ages of

15- 65 years. In hospital between 7 days and 4 weeks

Exclusion criteria: Psychiatric illness complicated by a physical condition.

Study aim: To ascertain the prevalence and frequency of FRS in Kenyan schizophrenic patients

diagnosed using an objective schizophrenic screening index - the New Haven Schizophrenic Index

(NHSI), which does not include FRS in the diagnostic criteria for schizophrenia

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: Kenya.

Index tests Description of FRS used: FRS measured using the PSE. At least one FRS needed to be present

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

How FRS used in study: Prevalence.

Target condition and reference

standard(s)

Reference standard: The New Haven Schizophrenic Index.

Target condition(s): Schizophrenia.

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.
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Ndetei 1983 (Continued)

Flow and timing Study process: Patients were screened using the New Haven Schizophrenic Index. Before deciding

whether the patient met the criteria for a diagnosis of schizophrenia each patient was then given a

structured pre-coded interview on their social-demographic characteristics, followed by the Present

State Examination (PSE) to measure FRS. Each symptom was rated as present only when the

interviewer was convinced that any possible cultural interpretation or misunderstanding of the

question had been excluded. The reference standard and index tests were applied in the same

interview

Follow-up: Not reported.

Exclusions: Two patients were excluded from the analysis, because the interviews were not consid-

ered adequate and reliable

Comparative

Notes New Haven Schizophrenia Index used as it does not contain FRS

“It must, however, be pointed out that some or all of the NHSI negative patients in this study could

have been regarded as schizophrenic by other diagnostic criteria”

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

Did the study pre-specify

whether they were using one or

multiple FRSs?

Yes

High

DOMAIN 3: Reference Standard
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Ndetei 1983 (Continued)

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Were all patients included in the

analysis?

No

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

O’Grady 1990

Study characteristics

Patient sampling Prospective, consecutive admissions over the 24 hours of the chosen research day, one day each week

for one year

Patient characteristics and set-

ting

N included in study: 109.

N in analysis: 99.

Age: Mean 40.6, range 18-89 years.

Gender: M 40, F 59.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.
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O’Grady 1990 (Continued)

Inclusion criteria: Patients admitted to the acute admission wards, in hospital for a minimum of

four days, but in practice, no patient was excluded by staying less than four days

Exclusion criteria: Patients admitted to psychogeriatric admission wards. Patients profoundly deaf

or unable to speak English

Study aim: To find the frequencies of broadly and narrowly defined FRS in a sample of acute mental

hospital admissions and find how they relate to diagnosis

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: UK.

Index tests Description of FRS used: A FRS questionnaire was added on to the SADS. The symptom ques-

tionnaire contained questions on all 11 first-rank symptoms. Each symptom was rated using the

dichotomy of wide versus narrow definitions proposed by Koehler (1979). The various definitions

were drawn from Mellor (1970), Fish (1967), Wing et al (1974), and Taylor and Heissler (1971).

The narrow definition was in all cases that of Mellor (1970)

Professionals performing test: “Researcher”

Resolution of discrepancies: Not reported.

How FRS used in study: Diagnosis.

Target condition and reference

standard(s)

Reference standard: A semi-structured interview, the Schedule for Affective Disorders and

Schizophrenia (SADS), was used for each participant. Then diagnoses were assigned using the Re-

search Diagnostic Criteria (RDC), Carpenter’s Flexible System, and the New Haven Index

Target condition(s): Schizophrenia, schizoaffective manic, schizoaffective depressed, manic disor-

der, hypomanic disorder, major depressive disorder, minor depressive disorder, other (not specified)

Professionals performing test: “Researcher”.

Resolution of discrepancies: Not reported.

Flow and timing Study process: Participants were interviewed on one day each week over a year, excluding breaks

for holidays. All admissions over the 24 hours of the chosen research day were interviewed. Each

participant was interviewed using the Schedule for Affective Disorders and Schizophrenia (SADS)

with an additional FRS questionnaire. Diagnoses were then assigned using the Research Diagnostic

Criteria (RDC), Carpenter’s Flexible System, and the New Haven Index. The reference standard

and index test were applied during the same interview

Follow-up: Not reported.

Exclusion: “Three [patients] refused to be interviewed and three interviews were not suitable for

research purposes. In these six cases there was no evidence of first-rank symptoms from interview

or scrutiny of case notes. Four patients had organic brain disease and are not included in the main

sample as they were not suitable for interview using the SADS.”

Comparative

Notes The SADS was used as it is specifically structured to provide RDC diagnoses. Carpenter’s Flexible

System and the New Haven Index were used as they do not heavily rely on first rank symptoms

(FRS) to define schizophrenia.

Only data from the RDC is usable in the analysis.

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns
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O’Grady 1990 (Continued)

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

No

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Were all patients included in the

analysis?

No

51First rank symptoms for schizophrenia (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



O’Grady 1990 (Continued)

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Peralta 1999

Study characteristics

Patient sampling Prospective, consecutive.

Patient characteristics and set-

ting

N included in study: 660.

N in analysis: 660.

Age: Range of mean ages across diagnostic groups: 28.4 to 44.9 years

Gender: M 384, F 276.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Symptoms at admission: delusions, hallucinations,marked formal thought dis-

order, gross disorganised behaviour, severe negative symptoms, or catatonic symptoms

Exclusion criteria: Demonstrable brain disorders, drug misuse confounding diagnosis, mental

retardation, serious medical disease or lack of reliable external sources of information

Study aim: Examine the diagnostic significance of FRSs for schizophrenia

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: Spain.

Index tests Description of FRS used: First-rank symptoms were assessed by the authors through the Manual

for the Assessment of Schizophrenia (MAS) interview assessing 12 FRS’s, including “made feelings”

symptoms. FRS rated with SAPS ( Scale for the Assessment of Positive Symptoms, 1984)

Professionals performing test: Two authors, doctors in the psychiatric unit.

Resolution of discrepancies: Not reported.

How FRS used in study: Diagnosis.

Target condition and reference

standard(s)

Reference standard: Three sets of reference criteria were used: DSM-III-R narrow concept (i.

e. DSM-III-R schizophrenia), a DSM-III-R broad concept (i.e. schizophrenia, schizophreniform

disorder and schizoaffective disorder) and the Feighner* criteria for definite schizophrenia (Feighner

et al, 1972)
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Peralta 1999 (Continued)

Target condition(s): Schizophrenia, schizophreniform disorder, schizoaffective disorder, mood dis-

order, delusional disorder, brief reactive psychosis, atypical psychosis

Professionals performing test: Two authors, doctors in the psychiatric unit..

Resolution of discrepancies: Consensus diagnoses were made by two authors after reviewing all

the available information. Inter-rater reliability for DSM-111-R and Feighner schizophrenia was 0.

88 and 0.76, respectively

Flow and timing Study process: Diagnoses were made using the reference standards at the end of the index admission.

FRS assessed in clinical interviews conducted within the first five days of admission

Follow-up: Not reported.

Exclusions: Not explicitly reported. All patients included in the analysis

Comparative

Notes Part of the Pamplona Study on the phenomenology of functional psychotic disorders

*Feighner’s definition was used as the ’gold standard’ because it does not give particular diagnostic

emphasis to FRSs

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

Yes

Low

DOMAIN 3: Reference Standard
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Peralta 1999 (Continued)

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Preiser 1979

Study characteristics

Patient sampling Prospective, consecutive.

Patient characteristics and set-

ting

N included in study: 88.

N in analysis: 88.

Age: Not reported for whole sample. (Schizophrenic with FRS: mean 25.6 years. Schizophrenic

without FRS: mean 23.3 years)

Gender: Not reported for whole sample. (Schizophrenic with FRS: M13, F12. Schizophrenic with-

out FRS: M14, F13)

Ethnicity: Not reported for whole sample. (Schizophrenic with FRS: Black 14, White 7, Hispanic

4. Schizophrenic without FRS: Black 17, White 8, Hispanic 2)

Comorbid disorders: Not reported.
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Preiser 1979 (Continued)

Duration of symptoms: Not reported.

Concurrent medications used: Majority of patients were on medication, medications not reported

Inclusion criteria: The study was conducted on a 24-bed therapeutic community ward in a large

municipal hospital. Patients were mostly referred from the acute wards of the psychiatric hospital,

sample consisted of patients who were judged to need hospitalisation of at least 2 weeks duration

and to have the potential to profit from the intensive therapeutic experience offered

Exclusion criteria: Not reported.

Study aim: To investigate whether schizophrenics with FRS have more observable pathologic be-

haviour than schizophrenics without FRS and whether schizophrenics with FRS have a poorer re-

sponse to an intensive short-term treatment program than schizophrenics without FRS

Previous treatment for schizophrenia: Not reported, majority of patients were medicated and

referred from the acute wards of the hospital

Clinical setting: Inpatients.

Country: USA.

Index tests Description of FRS used: FRS as defined by Mellor.

Professionals performing test: Each patient’s therapist and corroborated by a senior attending

psychiatrist

Resolution of discrepancies: Not reported.

How FRS used in study: Prognosis.

Target condition and reference

standard(s)

Reference standard: Bleulerian and/or ego function criteria at discharge from the ward

Target condition(s): Schizophrenia and not schizophrenia (not defined in study).

Professionals performing test: Individual therapist in consultation with the attending supervisor

Resolution of discrepancies: Not reported.

Flow and timing Study process: During a 6-month period all patients admitted to the ward were evaluated through a

nurse completing Psychotic Inpatient Profile (PIP), and therapist’s evaluation through a scale . FRS

were assessed during patients time on the ward and diagnosis was decided at discharge. Maximum

stay on the ward was 3 months and the average stay was 6 weeks

Follow-up: Not reported.

Exclusions: “Five patients not diagnosed schizophrenic also exhibited FRS. These patients were not

included in any of the subsequent analyses reported in this study.”

Comparative

Notes Unclear whether all patients received the index test; 88 patients were included, “52 were given a

discharge diagnosis of schizophrenia. Of these 52, 25 exhibited at least one Schneiderian first-rank

symptom, and 27 exhibited none. Five patients not diagnosed schizophrenic also exhibited FRS.

These patients were not included in any of the subsequent analyses reported in this study.”

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes
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Preiser 1979 (Continued)

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

High

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Unclear

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes
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Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Radhakrishnan 1983

Study characteristics

Patient sampling Prospecitve, consecutive.

Patient characteristics and set-

ting

N included in study: 266.

N in analysis: 266.

Age: Not reported.

Gender: Not reported.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: All admissions over a period of 18 months.

Exclusion criteria: Not reported.

Study aim: To evaluate the prevalence of FRS and their diagnostic and prognostic implications

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: India.

Index tests Description of FRS used: Questions to establish the presence of FRS were asked according to

the standardised interview schedule of the International Pilot Study of Schizophrenia. The patients

were interviewed before starting on any medication. The first rank symptoms were rated as either

present, or absent

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

How FRS used in study: Prevalence, diagnosis, prognosis.

Target condition and reference

standard(s)

Reference standard: Diagnostic criteria used were according to the International Classification of

Diseases: lCD 9. Only those patients who satisfied the criteria of Feighner for schizophrenia were

included in the schizophrenia group

Target condition(s): Schizophrenia, affective disorders, hysterical psychosis, paranoid state, acute

psychotic reaction, organic psychosis, neurotic disorders, personality disorders, and temporal lobe

epilepsy

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.
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Radhakrishnan 1983 (Continued)

Flow and timing Study process: Not reported when patients were diagnosed and interviewed for FRS

Follow-up: Not reported.

Exclusion: Exclusions not explicitly reported. All participants received a diagnosis according to the

reference standard, unclear whether all were evaluated for FRS

Comparative

Notes

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Unclear

High

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear
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Radhakrishnan 1983 (Continued)

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Raguram 1985

Study characteristics

Patient sampling Prospective, randomly selected.

Patient characteristics and set-

ting

N included in study: 90.

N in analysis: 90.

Age: Not reported.

Gender: Not reported.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: The cases were selected from the outpatients attending the hospital for the first

time. 30 cases in each diagnostic category (schizophrenia, affective psychosis and reactive psychosis)

were randomly collected

Exclusion criteria: Not reported.

Study aim: To study the occurrence of FRS in three major forms of functional psychosis (schizophre-

nia, affective psychosis and reactive psychosis). To explore the relationship between the occurrence

of FRS and the presence of family history of schizophrenia, affective psychosis and reactive psychosis

Previous treatment for schizophrenia: Not reported.

Clinical setting: Outpatients.
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Raguram 1985 (Continued)

Country: India.

Index tests Description of FRS used: FRS were evaluated using Mellor’s check-list.

Professionals performing test: The investigator.

Resolution of discrepancies: Not reported.

How FRS used in study: Prevalence.

Target condition and reference

standard(s)

Reference standard: Feighner’s (1972) diagnostic criteria were employed for making the diagnosis

of schizophrenia and affective psychosis. For a diagnosis of reactive psychosis, the criteria used by

Pandurangi and Kapur (1979) were employed

Target condition(s): Schizophrenia, affective psychosis and reactive psychosis.

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

Flow and timing Study process: Outpatients attending the hospital for the first time were diagnosed using Feigner’s

diagnostic criteria before they were randomly selected for the study. 30 cases from each diagnosis

(schizophrenia, affective psychosis and reactive psychosis) were randomly selected and were seen

by the investigator in the out-patient before they were started on medication. FRS were evaluated

using Mellor’s check-list, the timing was not reported

FRS were evaluated after this, the timing is not reported.

Follow-up: Not reported.

Exclusions: Exclusions not explicitly reported. All participants are included in the analysis

Comparative

Notes

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

No

Did the study avoid inappropri-

ate exclusions?

Unclear

High

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

Unclear
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Raguram 1985 (Continued)

dard?

Did the study pre-specify

whether they were using one or

multiple FRSs?

Yes

High

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

No

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes
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Ramperti 2010

Study characteristics

Patient sampling Prospective, consecutive.

Patient characteristics and set-

ting

N included in study: 158.

N in analysis: 158.

Age: Mean 31.9 years (SD 11.2)

Gender: M 99, F 59.

Ethnicity: Not reported.

Comorbid disorders: History of cannabis n = 14.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Between 16 and 65 years old, experiencing first episode of psychosis (affective

and non-affective). Current or previous history of alcohol and drug misuse were included. First

episode of psychosis as the presence of any psychotic symptom for the first time in a person’s life

Exclusion criteria: Organic brain disease and/or the patient being on antipsychotic medication for

more than 30 days

Study aim: To establish the prevalence of FRS across the range of psychotic illnesses

Previous treatment for schizophrenia: No previous treatment.

Clinical setting: Inpatients and outpatients.

Country: Ireland.

Index tests Description of FRS used: FRS consistent with those described by Mellor.

Of these 11 items, 8 are represented in the SAPS (made feelings, impulses, and volitions are scored

together). Symptoms in the SAPS are scored in a Likert Scale from “Not at all” to “severe” (0-5)

. It was agreed between the assessors that due to the bizarre quality of the FRS (“questionable”)

should be used as a cut off point. The following 3 symptoms were not included as they are not

clearly assessed in the SAPS or SCID: “audible thoughts,” “Influence playing on the body or somatic

passivity,” and “delusional perception.”

Professionals performing test: Clinical fellows trained in the different rating scales.

Resolution of discrepancies: Not reported. Inter-rater reliability was achieved for the SAPS and

SANS (kappa >0.7). The concordance for the SCID interview diagnosis ranged from 93% to 100%

among raters

How FRS used in study: Prevalence.

Target condition and reference

standard(s)

Reference standard: DSM-IV.

Target condition(s): Schizophrenia, schizophreniform disorder, and schizoaffective disorder (1 case)

were combined together to form a schizophrenia spectrum group

Professionals performing test: Clinical fellows trained in the different rating scales.

Resolution of discrepancies: Not reported. The concordance for the SCID interview diagnosis

ranged from 93% to 100% among raters

Flow and timing Study process: Patients were contacted within 72 hours after the referral. All patients were assessed

and diagnosed using the SCID-Il. FRS were rated accordingly to the Scale for the Assessment of

Positive Symptoms (SAPS). Clinical fellows trained in the different rating scales carried out the

assessments. Diagnoses made using the DSM-IV. Unclear when the tests were applied and the order

Follow-up: Not reported.

Exclusions: Not explicitly reported.
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Ramperti 2010 (Continued)

Comparative

Notes

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

High

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

High

DOMAIN 4: Flow and Timing
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Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Were all patients included in the

analysis?

Unclear

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Rosen 2011

Study characteristics

Patient sampling Prospective, unclear whether consecutive or random sample.

Patient characteristics and set-

ting

N included in study: 86.

N in analysis: 78.

Age: Mean age at testing, schizophrenia: 23 (SD 3.4), bipolar: 24 (SD 6.3)

Gender: M 50, F 36.

Ethnicity: White 5.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported for all time points. At the 20-year follow-up, 65% (n =

38) of schizophrenia patients were on psychiatric medications as were 58% (n = 15) bipolar patients.

Of these, 55% (n = 32) of schizophrenia patients were on antipsychotic medications compared with

23% (n = 6) of bipolar patients

Inclusion criteria: Patients with schizophrenia and bipolar.

Exclusion criteria: Not reported.

Study aim: Prevalence and severity of first-rank symptoms (FRS) during an extended period of time

in patients with schizophrenia and bipolar disorder with psychosis

Previous treatment for schizophrenia: 64% of the total sample had one or fewer previous ho-

pitalisations. There was no significant difference between patients with schizophrenia and bipolar

disorder in the number of previous admissions

Clinical setting: Not reported.

Country: USA.
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Rosen 2011 (Continued)

Index tests Description of FRS used: At index hospitalisation, the following FRS were assessed: thought

broadcasting, thought insertion, thought withdrawal, delusions of control, a voice keeping a running

commentary, and voices conversing. We evaluated at index and at all 6 follow-ups the 2 FRS in

DSM-IIIR/IV criterion A for schizophrenia, auditory hallucinations that consist of a voice keeping a

running commentary and voices conversing. In addition, at each follow-up, all 12 FRS were assessed

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

How FRS used in study: Diagnosis and prognosis.

Target condition and reference

standard(s)

Reference standard: Research Diagnostic Criteria (RDC)* diagnoses at index hospitalisation

were based on structured clinical interviews including the Schedule for Affective Disorders and

Schizophrenia, and/or the Schizophrenia State Inventory and collateral information

Target condition(s): Schizophrenia and bipolar.

Professionals performing test: Not reported. Interviewers performing follow-up evaluations were

not informed of diagnosis or the results of previous follow-up evaluations

Resolution of discrepancies: Not reported. Diagnostic inter-rater reliability was kappa = 0.88

Flow and timing Study process: This research follows a sample of patients with psychotic and mood disorders who

were evaluated at index hospitalisation and then prospectively followed at 6 evaluations subsequently

for 20 years. Follow-up evaluations occurred at 2, 4.5, 7.5, 10, 15, and 20 after index hospitalisation.

All 86 patients were assessed at the 20-year follow-up.

First-rank symptoms were individually evaluated at index hospitalisation and at each subsequent fol-

low-up. The assessment of FRS was based on the Schedule for Affective Disorders and Schizophre-

nia.

Research Diagnostic Criteria (RDC) diagnoses at index hospitalisation were based on structured

clinical interviews including the Schedule for Affective Disorders and Schizophrenia, and/or the

Schizophrenia State Inventory and collateral information.

Interviewers performing follow-up evaluations were not informed of diagnosis or the results of

previous follow-up evaluations.

Follow-up: 20 years.

Exclusions: Not clearly reported. Data on FRS at the 20-year follow-up were available for 73% of

the original sample assessed

Comparative

Notes All patients were evaluated as part of the Harrow Chicago Follow-up study.

*The RDC were used for diagnosis because they provide diagnostic criteria that are independent of

FRS, allowing diagnostic analyses that have not been confounded by the use of FRS as an inclusion

criterion for schizophrenia

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear
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Rosen 2011 (Continued)

Was a case-control design

avoided?

No

Did the study avoid inappropri-

ate exclusions?

Yes

High

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

Yes

High

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

No

Did all patients receive a refer-

ence standard?

Unclear

Did all patients receive the same

reference standard?

Yes
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Did all patients receive an index

test?

Unclear

Did all patients receive the same

index test?

Yes

Salleh 1992

Study characteristics

Patient sampling Prospective, selection of patients not reported.

Patient characteristics and set-

ting

N included in study: 221.

N in analysis: 221.

Age: Not reported.

Gender: Not reported.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: First visit adult Malay patients diagnosed as having functional psychosis and

attending psychiatric facilities at the hospital

Exclusion criteria: Patients with doubtful organic status.

Study aim: Prevalence of FRS in functional psychosis and utility of FRS as diagnostic tool

Previous treatment for schizophrenia: No previous treatment.

Clinical setting: Inpatients.

Country: Malaysia.

Index tests Description of FRS used: 11 FRS used. Patients interviewed based on a standard questionnaire*.

Presence of FRS was rated as defined by Mellor but combining the three components of passivity

phenomenon into one

Professionals performing test: Author or one of the three senior psychiatric house staff.

Resolution of discrepancies: All discrepancies were settled with a consensus opinion.

Interrater reliability established in a pilot study conducted prior to this was continuously checked by

the author throughout the study. All cases initially seen by the house staff for instance were reviewed

by the author within 48h of the initial interview

How FRS used in study: Prevalence and diagnosis.

Target condition and reference

standard(s)

Reference standard: ICD-9.

Target condition(s): Schizophrenia, affective psychoses, paranoid state, other non-organic psychoses

Professionals performing test: Two psychiatrists.

Resolution of discrepancies: Not reported. Diagnosis had to be agreed by two psychiatrists

Flow and timing Study process: First visit adult patients attending psychiatric facilities entered into the study. Diag-

noses made using the ICD-9 criteria. Patients interviewed for FRS within 24 hours of admission by

author or senior psychiatric house staff. All cases initially seen by the house staff reviewed by author
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Salleh 1992 (Continued)

within 48 hours of initial interview

Follow-up: Not reported.

Exclusions: Not explicitly reported.

Comparative

Notes *Unclear whether FRS interview was PSE”.

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low
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DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Stephens 1980

Study characteristics

Patient sampling Retrospective, randomly selected.

Patient characteristics and set-

ting

N included in study: 555.

N in analysis: 120.

Age: Mean age 35.4 (range 20-57).

Gender: M 60, F 60.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Phenothiazine alone and treatment with a phenothiazine combined

with a tricyclic antidepressant or antianxiety drug

Inclusion criteria: Newly hospitalised patients who had participated in three drug studies between

1964 and 1966

Exclusion criteria: Patients with brain syndromes, major systemic diseases, mental deficiency, and

alcoholism or drug abuse

Study aim: Prognostic implications of diagnostic criteria.

Previous treatment for schizophrenia: Hospitalisation.

Clinical setting: Inpatients.

Country: USA.
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Stephens 1980 (Continued)

Index tests Description of FRS used: Not reported.

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

How FRS used in study: Diagnosis.

Target condition and reference

standard(s)

Reference standard: DSM-II*.

Target condition(s): Schizoprenia (chronic undifferentiated, paranoid, acute undifferentiated),

schizoaffective, psychotic depression

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

Flow and timing Study process: 555 newly hospitalised patients admitted over 2 years were participants in previous

drug studies. 120 participants were randomly selected. Retrospective diagnoses made by chart review

using six sets of criteria including FRS. The seventh diagnosis was made at the time of hospitalisation

using DSM-II

Follow-up: Mean 9.8 years

Exclusion: All included participants in analyses. Followup data that is not relevant for this review

was obtained for 82 participants, reasons for exclusions not provided

Comparative

Notes *Also reported diagnoses using the New York Research Diagnostic Criteria (RDC), the New Haven

Schizophrenia Index (NHSI), the 12-point “Flexible” criteria system developed by the Washington

field center of the International Pilot Study of Schizophrenia (Carpenter et al., 1973) the St. Louis

diagnostic criteria (Feighner et al., 1972) and the modification by Bland and Orn (1979) of the St.

Louis criteria

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Yes

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

Yes
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dard?

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes
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Stephens 1982

Study characteristics

Patient sampling Retrospective, consecutive.

Patient characteristics and set-

ting

N with a clinical diagnosis of psychosis: 283.

N screened: 283.

Age: Mean age at admission 28.7 years.

Gender: M 119, F 164.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Have a diagnosis of schizophrenia, schizoaffective schizophrenia, or paranoid

state (according to DSM-I). First admissions to any hospital, had been hospitalised for at least 21

days, and had long-term follow-ups available

Exclusion criteria: Not reported.

Study aim: To compare nine systems to diagnose schizophrenia.

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatient.

Country: USA.

Index tests Description of FRS used: FRS, evaluated though chart review, no further description reported

Professionals performing test: One of the authors.

Resolution of discrepancies: Not applicable, only one person rated FRS.

How FRS used in study: Diagnosis.

Target condition and reference

standard(s)

Reference standard: DSM III

Target condition(s): Schizophrenia, schizoaffective, paranoid state.

Professionals performing test: One of the authors.

Resolution of discrepancies: Not applicable, only one person made diagnoses.

Flow and timing Study process: One author read charts and classified patients as “process” (expected to have un-

favourable outcome) or “nonprocess” (expected to have a favourable outcome). All process patients

were given a diagnosis according to Leonhard’s scheme as described by Leonhard (1979) and Astrup

et al. (1962). Nonprocess patients were usually diagnosed reactive psychoses or cycloid psychoses.

Retrospective diagnosis by chart review, diagnoses by six of the seven sets of criteria

Follow-up: 5 to 16 years.

Comparative

Notes

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection
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Stephens 1982 (Continued)

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Yes

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes
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Stephens 1982 (Continued)

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Tandon 1987

Study characteristics

Patient sampling Prospective, consecutive.

Patient characteristics and set-

ting

N included in study: 294.

N screened: 294.

Age: Not reported.

Gender: Not reported.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: “Off all medication for at least 2 weeks.”

Inclusion criteria: Having “undergone a comprehensive SADS interview by a trained clinician in

the course of the inpatient stay after having been off all medication for at least 2 weeks”

Exclusion criteria: Not reported.

Study aim: The prevalence of Schneiderian first-rank symptoms (FRS) to their diagnostic distribu-

tion (SAD, RDC)

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: USA.

Index tests Description of FRS used: “Presence or absence of first-rank symptoms was established on the basis

of the standardized SADS interview.”

“Patients with two or more FRS received a diagnosis of schizophrenia.”

Only 9 FRS’s reported (not predefined) in table, with Delusional perception as“ not documented”

Professionals performing test: SADS interview by a trained clinician.

Resolution of discrepancies: Not reported.

How FRS used in study:Prevalence.

Target condition and reference

standard(s)

Reference standard: Research Diagnostic Criteria (RDC).

Target condition(s): Major depressive disorder, primary major depressive disorder (MDD), sub-

stance abuse with toxic psychosis with secondary MDD, schizophrenia, schizoaffective disorder,

manic disorder, minor depressive disorder

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.
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Tandon 1987 (Continued)

Flow and timing Study process: “All admissions to a unit for affective disorders at the University of Michigan Medical

Center” over 8 years were reviewed, and anyone who had “undergone a comprehensive SADS

interview by a trained clinician in the course of the inpatient stay” was included.

These patients were screened for the presence of first-rank symptoms at the time of the baseline

evaluation through SADS. No details about when or how RDC diagnosis was assessed

Follow-up: Not reported.

Exclusions: Not reported.

Comparative

Notes Unclear when Reference standard was assessed. FRS symptoms not pre-defined. All patients with

two or more FRS received a diagnosis of schizophrenia however no differentiation made between

the diagnosis of more than 1 FRS

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

High

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

Yes

High

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Unclear
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Tandon 1987 (Continued)

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Low

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Tanenberg-Karant 1995

Study characteristics

Patient sampling Prospective, unclear whether consecutive or random selection

Patient characteristics and set-

ting

N included in study: 196.

N in analysis: 196.

Age: Not reported.

Gender: Not reported.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Aged 15 to 60 years. Experiencing first admission to inpatient facilities. Screened

for the presence of psychotic symptoms. “This study focused on 196 hospitalized patients with a

6-month longitudinal best-estimate research diagnosis (see below) of schizophrenia, schizoaffective
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Tanenberg-Karant 1995 (Continued)

disorder, schizophreniform

disorder, bipolar disorder with psychotic features, and major depressive disorder with psychotic

features. Six additional patients in these diagnostic groups did not have delusions or hallucinations

(i.e., they had, for example, thought disorder).”

Exclusion criteria: First psychiatric hospitalisation more than 6 months before current admission,

moderate or severe mental retardation, and non-English-speaking status

Study aim: To examine the prevalence and correlates of bizarre delusions and FRS in a first-admission

sample with psychosis

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: USA.

Index tests Description of FRS used: FRS evaluated using SCID interview, which included nine of 11 FRS

delusions and hallucinations. It does not specifically ask about audible thoughts or delusional per-

ception. These were only coded from information volunteered by the patient during the interview

or mentioned by the clinician either in the discharge summary or the clinician interview.*

FRS decisions were based on definitions and examples provided by Mellor

Professionals performing test: Two project psychiatrists blind to the best-estimate diagnosis

Resolution of discrepancies: For all but eight disagreements, consensus between the two psychia-

trists was achieved after discussion. The inter-rater agreement between pairs of psychiatrists was k

= 0.861 for FRS

How FRS used in study: Prevalence.

Target condition and reference

standard(s)

Reference standard: 6-month longitudinal best-estimate research diagnosis based on DSM-III-R

using SCID, discharge summaries, and other relevant information

Target condition(s): Schizophrenia, schizoaffective disorder, schizophreniform disorder, bipolar

disorder with psychotic features, and major depressive disorder with psychotic features

Professionals performing test: Two project psychiatrists independently reviewed the SCIDs, dis-

charge summaries, and other relevant information and arrived at a diagnosis. Each case was pre-

sented at a project psychiatrists’ meeting and a best-estimate diagnosis was determined.

(SCID interviewers were master’s-level mental health professionals with considerable clinical expe-

rience and who were trained over a period of 3 to 6 months)

Resolution of discrepancies: SCID: Not reported. Interrater reliability assessments were conducted

on approximately every tenth interview, and mean K values for mood and psychosis sections were

high.

Diagnosis: Regardless of whether a consensus was reached by the two psychiatrists, each case was

presented at a project psychiatrists’ meeting and a best-estimate diagnosis was determined

Flow and timing Study process: SCID interview at hospital before discharge and a 6-month follow-up interview

typically took place in the patients’ homes. After these interviews two psychiatrists reviewed the

SCIDs, discharge summaries, and other relevant information and arrived at a diagnosis. Regardless

of whether a consensus was reached by the two psychiatrists, each case was presented at a project

psychiatrists’ meeting and a best-estimate diagnosis was determined.

Follow-up: 6 months.

Exclusions: Not explicitly reported.

Comparative
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Tanenberg-Karant 1995 (Continued)

Notes *Determinations about delusions and hallucinations derive primarily from the interview, with sup-

plementation from other informed sources (medical records, treating clinician, interview with sig-

nificant other)

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Unclear

Was a case-control design

avoided?

Yes

Did the study avoid inappropri-

ate exclusions?

Unclear

Low

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Yes

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

High

DOMAIN 3: Reference Standard

Is the reference standards likely

to correctly classify the target

condition?

Yes

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

No

High

DOMAIN 4: Flow and Timing
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Tanenberg-Karant 1995 (Continued)

Was there an appropriate inter-

val between index test and ref-

erence standard?

Yes

Were all patients included in the

analysis?

Yes

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Yes

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Wu 1990

Study characteristics

Patient sampling Prospective, randomly selected.

Patient characteristics and set-

ting

N with a clinical diagnosis of psychosis: 132.

N screened: 132.

Age: 15-63 years old.

Gender: M 78, F 54.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Not reported.

Exclusions criteria: Not reported.

Study aim: Diagnostic specificity by Schneider’s first rank symptoms.

Previous treatment for schizophrenia: Not reported.

Clinical setting: Inpatients.

Country: China.

Index tests Description of FRS used: “11 items of FRS and patients” .

Professionals performing test: “Two experienced doctors”.

Resolution of discrepancies: Not reported.

How FRS used in study: Diagnosis.
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Wu 1990 (Continued)

Target condition and reference

standard(s)

Reference standard: “standards set in the 1984 Mount Huangshan Conference”.

Target condition(s): Schizophrenia, Manic depression psychosis, Hysterical psychosis, Mental de-

ficiency with mental disorder, Epileptic mental disorder, Traumatic mental disorder, Alcoholic psy-

chosis

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

Flow and timing Study process: Patients were randomly selected from the inpatient ward. The diagnosis was based

on the standards set in the 1984 Mount Huangshan Conference. According to the 11 items of

FRS and patients’ medical history, two experienced doctors conducted psychiatric examination to

determine the patients’ FRS symptoms

Follow-up: Not reported.

Comparative

Notes Reference standard, Mount Huanshan Conference is an early version of Chinese Classification and

Diagnostic Criteria of Mental Disorders, CCMD

Methodological quality

Item Authors’ judgement Risk of bias Applicability concerns

DOMAIN 1: Patient Selection

Was a consecutive or random

sample of patients enrolled?

Yes

Was a case-control design

avoided?

Unclear

Did the study avoid inappropri-

ate exclusions?

Yes

Unclear

DOMAIN 2: Index Test All tests

Were the index test results in-

terpreted without knowledge of

the results of the reference stan-

dard?

Unclear

Did the study pre-specify

whether they were using one or

multiple FRSs?

No

Low

DOMAIN 3: Reference Standard
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Wu 1990 (Continued)

Is the reference standards likely

to correctly classify the target

condition?

Unclear

Were the reference standard re-

sults

interpreted without knowledge

of the results of the index tests?

Unclear

Unclear

DOMAIN 4: Flow and Timing

Was there an appropriate inter-

val between index test and ref-

erence standard?

Unclear

Were all patients included in the

analysis?

Unclear

Did all patients receive a refer-

ence standard?

Yes

Did all patients receive the same

reference standard?

Unclear

Did all patients receive an index

test?

Yes

Did all patients receive the same

index test?

Yes

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Abrams 1973 The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Abrams 1981 Data insufficient to construct appropriate 2 x 2 table.

Ahmed 1984 Participants did not present with psychotic symptoms.

Data insufficient to construct appropriate 2 x 2 table.
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(Continued)

Al-Ansari 1989 All participants had a diagnosis of schizophrenia.

Anselmetti 2007 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Asnis 1982 All participants had a diagnosis of schizophrenia.

Basu 1999 Assessors not blinded to diagnosis in a retrospective study.

Beckmann 1990 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Berner 1984 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

FRS not routinely performed on patients in study.

Berner 1986 FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.

Berner 1986a Data insufficient to construct appropriate 2 x 2 table.

Bland 1978 All participants had a diagnosis of schizophrenia.

Bland 1979 Participants did not present with psychotic symptoms.

All participants had a diagnosis of schizophrenia.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Botros 2006 All participants had a diagnosis of schizophrenia.

Burbach 1984 The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Cardno 2002 Data insufficient to construct appropriate 2 x 2 table.

Ceccherini-Nelli 2003 All participants had a diagnosis of schizophrenia.

FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.

Assessors not blinded to diagnosis in a retrospective study.

Cernovsky 1985 All participants had a diagnosis of schizophrenia.
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(Continued)

Chandrasena 1979 The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Coffey 1993 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Assessors not blinded to diagnosis in a retrospective study.

Compton 2008 Data insufficient to construct appropriate 2 x 2 table.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Conus 2004 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Cowell 1996 All participants had a diagnosis of schizophrenia.

Craddock 1996 Data insufficient to construct appropriate 2 x 2 table.

FRS not routinely performed on patients in study.

Cuesta 2007 Participants did not present with psychotic symptoms.

FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.

Deister 1993 All participants had a diagnosis of schizophrenia.

Deister 1994 Participants did not present with psychotic symptoms.

All participants had a diagnosis of schizophrenia.

FRS not routinely performed on patients in study.

Dollfus 1992 Data insufficient to construct appropriate 2 x 2 table.

Dollfus 1993 All participants had a diagnosis of schizophrenia.

Dollfus 1993a Participants did not present with psychotic symptoms.

Data insufficient to construct appropriate 2 x 2 table.

FRS not routinely performed on patients in study.

Endicott 1982 Data insufficient to construct appropriate 2 x 2 table.

FRS not routinely performed on patients in study.

Endicott 1986 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.
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(Continued)

Eva 1984 All participants had a diagnosis of schizophrenia.

Evans 1981 All participants had a diagnosis of schizophrenia.

Fanous 2012 All participants had a diagnosis of schizophrenia.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Fourneret 2001 Participants did not present with psychotic symptoms.

All participants had a diagnosis of schizophrenia.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.

Franck 2002 All participants had a diagnosis of schizophrenia.

Ganesan 2005 Participants did not present with psychotic symptoms.

All participants had a diagnosis of schizophrenia.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Gharagozlou 1979 Participants did not present with psychotic symptoms.

Gift 1980 Participants did not present with psychotic symptoms.

Data insufficient to construct appropriate 2 x 2 table.

FRS not routinely performed on patients in study.

Glazer 1987 Participants did not present with psychotic symptoms.

FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.

Gur 1994 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Gureje 1987 All participants had a diagnosis of schizophrenia.

Hayashi 1998 Participants did not present with psychotic symptoms.

All participants had a diagnosis of schizophrenia.

FRS not routinely performed on patients in study.

Helmes 1983 Participants did not present with psychotic symptoms.

Data insufficient to construct appropriate 2 x 2 table.
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(Continued)

Hill 1996 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Idrees 2010 All participants had a diagnosis of schizophrenia.

Jakobsen 2006 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

FRS not routinely performed on patients in study.

Kendell 1979 Participants did not present with psychotic symptoms.

FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.

Klosterkotter 1992 All participants had a diagnosis of schizophrenia.

Koehler 1976 All participants had a diagnosis of schizophrenia.

Koehler 1978 FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.

Kulhara 1988 All participants had a diagnosis of schizophrenia.

Kulhara 1989 All participants had a diagnosis of schizophrenia.

Landmark 1986 Participants did not present with psychotic symptoms.

FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.

Landmark 1990 All participants had a diagnosis of schizophrenia.

Lenz 1986 Data insufficient to construct appropriate 2 x 2 table.

Lewine 1982 All participants had a diagnosis of schizophrenia.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Lewine 1984 Participants did not present with psychotic symptoms.

Data insufficient to construct appropriate 2 x 2 table.

Littlewood 1981 Participants did not present with psychotic symptoms.

FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.

Loftus 2000 All participants had a diagnosis of schizophrenia.
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(Continued)

Maier 1986 The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Makanjuola 1987 All participants had a diagnosis of schizophrenia.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Malik 1990 All participants had a diagnosis of schizophrenia.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Marneros 1984 Participants did not present with psychotic symptoms.

No index tests for comparison.

Data insufficient to construct appropriate 2 x 2 table.

Mason 1997 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Matsuura 2004 Participants did not present with psychotic symptoms.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Mauri 1992 Data insufficient to construct appropriate 2 x 2 table.

FRS not routinely performed on patients in study.

McGuffin 1984 Data insufficient to construct appropriate 2 x 2 table.

McGuffin 1991 The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Melges 1977 Participants did not present with psychotic symptoms.

Data insufficient to construct appropriate 2 x 2 table.

Mellor 1970 All participants had a diagnosis of schizophrenia.

Menezes 1993 Data insufficient to construct appropriate 2 x 2 table.

Modestin 2003 All participants had a diagnosis of schizophrenia.

Munk-Jorgensen 1989 All participants had a diagnosis of schizophrenia.

The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

FRS not routinely performed on patients in study.

Data insufficient to construct appropriate 2 x 2 table.
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(Continued)

Nakaya 2002 All participants had a diagnosis of schizophrenia.

Ndetei 1984 Data insufficient to construct appropriate 2 x 2 table.

Nordgaard 2008 Participants did not present with psychotic symptoms.

Pela 1982 Data insufficient to construct appropriate 2 x 2 table.

Peralta 1992 Participants did not present with psychotic symptoms.

Data insufficient to construct appropriate 2 x 2 table

Philipp 1986 The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Philipp 1986a The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.

Pihlajamaa 2008 All participants had a diagnosis of schizophrenia.

Data insufficient to construct appropriate 2 x 2 table.

Ross 1991 Participants did not present with psychotic symptoms.

Salvatore 2011 Participants did not present with psychotic symptoms.

FRS not routinely performed on patients in study.

Schanda 1984 The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Schiopu 2005 All participants had a diagnosis of schizophrenia.

Serban 1979 All participants had a diagnosis of schizophrenia.

Silverstein 1978 All participants had a diagnosis of schizophrenia.

Data insufficient to construct appropriate 2 x 2 table.

Silverstein 1981 Data insufficient to construct appropriate 2 x 2 table.

Sougey 1987 All participants had a diagnosis of schizophrenia.

Taylor 1972 All participants had a diagnosis of schizophrenia.

Data insufficient to construct appropriate 2 x 2 table.

Thorup 2007 The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Data insufficient to construct appropriate 2 x 2 table.
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(Continued)

Vazquez-Barquero 1995 The reference standard was not used to separate those with a diagnosis of schizophrenia from the ones

without a diagnosis of schizophrenia

Vega 2006 Participants did not present with psychotic symptoms.

Wciorka 1995 Data insufficient to construct appropriate 2 x 2 table.

Wetterberg 1991 Participants did not present with psychotic symptoms.

FRS not routinely performed on patients in study.

No index tests for comparison.

Data insufficient to construct appropriate 2 x 2 table.

Young 1982 All participants had a diagnosis of schizophrenia.

Data insufficient to construct appropriate 2 x 2 table.

FRS not routinely performed on patients in study.

Zarrouk 1978 All participants had a diagnosis of schizophrenia.

FRS: First Rank Symptoms

Characteristics of studies awaiting classification [ordered by study ID]

Friedrich 1980

Study characteristics

Patient sampling Retropective.

Patient characteristics and set-

ting

N with a clinical diagnosis of psychosis: 28.

N screened: 28.

Age: Adolescence

Gender: Not reported.

Ethnicity: Not reported.

Comorbid disorders: Not reported.

Duration of symptoms: Not reported.

Concurrent medications used: Not reported.

Inclusion criteria: Not reported.

Exclusion criteria: Not reported.

Study aim: Diffrential diagnosis of Schneider’s first rank symptoms for adolescents

Previous treatment for schizophrenia: Not reported.

Clinical setting: Not reported.

Country: Not reported.
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Friedrich 1980 (Continued)

Index tests Description of FRS used: Not reported.

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

How FRS used in study: Diagnosis.

Target condition and reference

standard(s)

Reference standard: E. Blueler’s (1975), and P. Berner’s (1977) criteria.

Target condition(s): Schizophrenia, schizoaffective, affective psychosis, borderline

Professionals performing test: Not reported.

Resolution of discrepancies: Not reported.

Flow and timing Study process: Patients observed and supervised for up to 5 years.

Follow-up: Not reported.

Comparative E. Blueler’s (1975), K. Schneider’s (1976), and P. Berner’s (1977) criteria for the diagnosis of

psychoses

Notes Awaiting translation- reported from English abstract.

FRS: first rank symptoms
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D A T A

Presented below are all the data for all of the tests entered into the review.

Tests. Data tables by test

Test
No. of

studies

No. of

participants

1 Schizophrenia vs. All other

diagnosis

20 5079

2 Schizophrenia vs. Other

psychosis

16 4070

3 Schizophrenia vs. Non-psychotic

disorders

7 1652

Test 1. Schizophrenia vs. All other diagnosis.

Review: First rank symptoms for schizophrenia

Test: 1 Schizophrenia vs. All other diagnosis

Study TP FP FN TN Sensitivity Specificity Sensitivity Specificity

Brockington 1978 28 10 26 70 0.52 [ 0.38, 0.66 ] 0.88 [ 0.78, 0.94 ]

Carpenter 1974 462 39 349 269 0.57 [ 0.53, 0.60 ] 0.87 [ 0.83, 0.91 ]

Chandrasena 1987 150 28 203 360 0.42 [ 0.37, 0.48 ] 0.93 [ 0.90, 0.95 ]

Chopra 1987 17 9 7 18 0.71 [ 0.49, 0.87 ] 0.67 [ 0.46, 0.83 ]

Daradkeh 1995 27 18 29 94 0.48 [ 0.35, 0.62 ] 0.84 [ 0.76, 0.90 ]

Gonzalez-Pinto 2004 21 52 6 33 0.78 [ 0.58, 0.91 ] 0.39 [ 0.28, 0.50 ]

Ndetei 1983 37 7 14 22 0.73 [ 0.58, 0.84 ] 0.76 [ 0.56, 0.90 ]

O’Grady 1990 11 5 4 79 0.73 [ 0.45, 0.92 ] 0.94 [ 0.87, 0.98 ]

Peralta 1999 241 172 111 136 0.68 [ 0.63, 0.73 ] 0.44 [ 0.39, 0.50 ]

Preiser 1979 25 5 27 31 0.48 [ 0.34, 0.62 ] 0.86 [ 0.71, 0.95 ]

Radhakrishnan 1983 31 15 57 163 0.35 [ 0.25, 0.46 ] 0.92 [ 0.86, 0.95 ]

Raguram 1985 16 17 14 43 0.53 [ 0.34, 0.72 ] 0.72 [ 0.59, 0.83 ]

Ramperti 2010 44 39 20 55 0.69 [ 0.56, 0.80 ] 0.59 [ 0.48, 0.69 ]

Rosen 2011 20 7 26 14 0.43 [ 0.29, 0.59 ] 0.67 [ 0.43, 0.85 ]

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

(Continued . . . )
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(. . . Continued)
Study TP FP FN TN Sensitivity Specificity Sensitivity Specificity

Salleh 1992 48 5 132 36 0.27 [ 0.20, 0.34 ] 0.88 [ 0.74, 0.96 ]

Stephens 1980 56 2 45 17 0.55 [ 0.45, 0.65 ] 0.89 [ 0.67, 0.99 ]

Stephens 1982 55 50 50 128 0.52 [ 0.42, 0.62 ] 0.72 [ 0.65, 0.78 ]

Tandon 1987 35 15 23 221 0.60 [ 0.47, 0.73 ] 0.94 [ 0.90, 0.96 ]

Tanenberg-Karant 1995 66 25 28 77 0.70 [ 0.60, 0.79 ] 0.75 [ 0.66, 0.83 ]

Wu 1990 70 2 26 34 0.73 [ 0.63, 0.81 ] 0.94 [ 0.81, 0.99 ]

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

Test 2. Schizophrenia vs. Other psychosis.

Review: First rank symptoms for schizophrenia

Test: 2 Schizophrenia vs. Other psychosis

Study TP FP FN TN Sensitivity Specificity Sensitivity Specificity

Carpenter 1974 462 34 349 151 0.57 [ 0.53, 0.60 ] 0.82 [ 0.75, 0.87 ]

Chandrasena 1987 150 28 203 360 0.42 [ 0.37, 0.48 ] 0.93 [ 0.90, 0.95 ]

Chopra 1987 17 4 7 2 0.71 [ 0.49, 0.87 ] 0.33 [ 0.04, 0.78 ]

Gonzalez-Pinto 2004 21 52 6 33 0.78 [ 0.58, 0.91 ] 0.39 [ 0.28, 0.50 ]

Ihara 2009 86 34 71 77 0.55 [ 0.47, 0.63 ] 0.69 [ 0.60, 0.78 ]

O’Grady 1990 11 3 4 15 0.73 [ 0.45, 0.92 ] 0.83 [ 0.59, 0.96 ]

Peralta 1999 241 172 111 136 0.68 [ 0.63, 0.73 ] 0.44 [ 0.39, 0.50 ]

Radhakrishnan 1983 31 13 57 92 0.35 [ 0.25, 0.46 ] 0.88 [ 0.80, 0.93 ]

Raguram 1985 16 17 14 43 0.53 [ 0.34, 0.72 ] 0.72 [ 0.59, 0.83 ]

Ramperti 2010 44 39 20 55 0.69 [ 0.56, 0.80 ] 0.59 [ 0.48, 0.69 ]

Rosen 2011 20 7 26 14 0.43 [ 0.29, 0.59 ] 0.67 [ 0.43, 0.85 ]

Salleh 1992 48 5 132 36 0.27 [ 0.20, 0.34 ] 0.88 [ 0.74, 0.96 ]

Stephens 1980 56 2 45 17 0.55 [ 0.45, 0.65 ] 0.89 [ 0.67, 0.99 ]

Tandon 1987 35 11 23 36 0.60 [ 0.47, 0.73 ] 0.77 [ 0.62, 0.88 ]

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

(Continued . . . )
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(. . . Continued)
Study TP FP FN TN Sensitivity Specificity Sensitivity Specificity

Tanenberg-Karant 1995 66 18 28 44 0.70 [ 0.60, 0.79 ] 0.71 [ 0.58, 0.82 ]

Wu 1990 70 2 26 22 0.73 [ 0.63, 0.81 ] 0.92 [ 0.73, 0.99 ]

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

Test 3. Schizophrenia vs. Non-psychotic disorders.

Review: First rank symptoms for schizophrenia

Test: 3 Schizophrenia vs. Non-psychotic disorders

Study TP FP FN TN Sensitivity Specificity Sensitivity Specificity

Carpenter 1974 462 5 349 118 0.57 [ 0.53, 0.60 ] 0.96 [ 0.91, 0.99 ]

Chopra 1987 17 5 7 16 0.71 [ 0.49, 0.87 ] 0.76 [ 0.53, 0.92 ]

O’Grady 1990 11 2 4 64 0.73 [ 0.45, 0.92 ] 0.97 [ 0.89, 1.00 ]

Radhakrishnan 1983 31 2 57 71 0.35 [ 0.25, 0.46 ] 0.97 [ 0.90, 1.00 ]

Tandon 1987 35 4 23 127 0.60 [ 0.47, 0.73 ] 0.97 [ 0.92, 0.99 ]

Tanenberg-Karant 1995 66 7 28 33 0.70 [ 0.60, 0.79 ] 0.83 [ 0.67, 0.93 ]

Wu 1990 70 0 26 12 0.73 [ 0.63, 0.81 ] 1.00 [ 0.74, 1.00 ]

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

A D D I T I O N A L T A B L E S

Table 1. Schneider First Rank Symptoms

First rank symptom Definition Example

Auditory hallucinations Auditory perceptions with no cause.

These auditory hallucinations have to be of

particular types:
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Table 1. Schneider First Rank Symptoms (Continued)

hearing thoughts spoken aloud “I hear my thoughts outside my head.”

hearing voices referring to himself/herself

made in the third person

“The first voice says ’He used that fork in an

odd way’ and then the second replies ’Yes,

he did”’

auditory hallucinations in the form of a

commentary

“They say ’He is sitting down now talking

to the psychiatrist”’.

Thought withdrawal, insertion and inter-

ruption

A person’s thoughts are under control of

an outside agency and can be removed, in-

serted (and felt to be alien to him/her) or

interrupted by others

“My thoughts are fine except when Michael

Jackson stops them.”

Thought broadcasting As the person is thinking everyone is think-

ing in unison with him/her

“My thoughts filter out of my head and ev-

eryone can pick them up if they walk past.

”

Somatic hallucinations A hallucination involving the perception of

a physical experience with the body

“I feel them crawling over me.”

Delusional perception A true perception, to which a person at-

tributes a false meaning

A perfectly normal event such as the traffic

lights turning red may be interpreted by the

patient as meaning that Martians are about

to land

Feelings or actions experienced as made or

influenced by external agents

Where there is certainty that an action of

the person or a feeling is caused not by

themselves but by some others or other

force

“The CIA controlled my arm.”

Table 2. ICD-10 criteria for schizophrenia

Although no strictly pathognomonic symptoms can be identified, for practical purposes it is useful to divide symptoms into

groups that have special importance for the diagnosis and often occur together, such as:

a) thought echo, thought insertion or withdrawal, and thought broadcasting;

b) delusions of control, influence, or passivity, clearly referred to body or limb movements or specific thoughts, actions, or sensations;

delusional perception;

c) hallucinatory voices giving a running commentary on the patient’s behaviour, or discussing the patient among themselves, or other

types of hallucinatory voices coming from some part of the body;

d) persistent delusions of other kinds that are culturally inappropriate and completely impossible, such as religious or political identity,

or superhuman powers and abilities (e.g. being able to control the weather, or being in communication with aliens from another

world);
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Table 2. ICD-10 criteria for schizophrenia (Continued)

e) persistent hallucinations in any modality, when accompanied either by fleeting or half-formed delusions without clear affective

content, or by persistent over-valued ideas, or when occurring every day for weeks or months on end;

f ) breaks or interpolations in the train of thought, resulting in incoherence or irrelevant speech, or neologisms;

g) catatonic behaviour, such as excitement, posturing, or waxy flexibility, negativism, mutism, and stupor;

h) “negative” symptoms such as marked apathy, paucity of speech, and blunting or incongruity of emotional responses, usually

resulting in social withdrawal and lowering of social performance; it must be clear that these are not due to depression or to neuroleptic

medication;

i) a significant and consistent change in the overall quality of some aspects of personal behaviour, manifest as loss of interest, aimlessness,

idleness, a self-absorbed attitude, and social withdrawal

The normal requirement for a diagnosis of schizophrenia is that a minimum of one very clear symptom (and usually two or more if

less clear-cut) belonging to any one of the groups listed as (a) to (d) above, or symptoms from at least two of the groups referred to

as (e) to (h), should have been clearly present for most of the time during a period of 1 month or more. Conditions meeting such

symptomatic requirements but of duration less than 1 month (whether treated or not) should be diagnosed in the first instance as

acute schizophrenia-like psychotic disorder and are classified as schizophrenia if the symptoms persist for longer periods

ICD: International Statistical Classification of Diseases

Table 3. DSM-IV criteria for schizophrenia

A* Characteristic symptoms: Two or more of the following, each present for a significant portion of time during a one-month

period:

• delusions

• hallucinations

• disorganised speech (e.g. frequent derailment or incoherence)

• grossly disorganised or catatonic behaviour

• negative symptoms (i.e. affective flattening, alogia, or avolition).

B Social/occupational dysfunction: Since the onset of the disturbance, one or more major areas of functioning, such as work,

interpersonal relations, or self-care, are markedly below the level previously achieved

C Duration: Continuous signs of the disturbance persist for at least six months. This six-month period must include at least one

month of symptoms (or less if successfully treated) that meet Criterion A

D Exclusion of schizoaffective disorder and mood disorder with psychotic features

E Substance/general medical condition exclusion: the disturbance is not due to the direct physiological effects of a substance

(e.g. a drug of abuse, a medication) or a general medical condition

F Relationship to a pervasive developmental disorder: If there is a history of autistic disorder or another pervasive development

disorder, the diagnosis of schizophrenia is made only if prominent delusions or hallucinations are also present for at least a

month (or less if successfully treated)
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Table 3. DSM-IV criteria for schizophrenia (Continued)

* Only one Criterion A symptom is required if delusions are bizarre or hallucinations consist of a voice keeping up a running

commentary on the person’s behaviour or thoughts, or two or more voices conversing with each other

DSM: Diagnostic and Statistical Manual of Mental Disorder

Table 4. Search strategies

Database Phase and date Search strategy

MEDLINE (OvidSP) Phase I

Date: 13-04-11

1 first-rank.mp.

2 first rank.mp.

3 first?rank.mp.

4 FRS$.mp.

5 Schneiderian.mp

6 1 or 2 or 3 or 4 or 5 (2137)

Phase II

Date: 01-06-11

1 exp “International Classification of Diseases”/ (3305)

2 exp “Diagnostic and Statistical Manual of Mental Disorders”/ (9349)

3 “Research Diagnostic Criteria”.mp. (1325)

4 Feighner.mp. (147)

5 ICD.mp. (13774)

6 DSM.mp. (29660)

7 RDC.mp. (1143)

8 schneider.mp. (1529)

9 bleuler.mp. (215)

10 kraepelin.mp. (495)

11 “international pilot study of schizophrenia”.mp. (47)

12 IPSS.mp. (1436)

13 “new haven schizophrenia index”.mp. (13)

14 NHSI.mp. (14)

15 “present state examination”.mp. (412)

16 PSE.mp. (1394)

17 “operational criteria”.mp. (431)

18 (operation$ adj3 criteri$).mp. [mp=protocol supplementary concept, rare

disease supplementary concept, title, original title, abstract, name of substance

word, subject heading word, unique identifier] (1077)

19 “Sensitivity and Specificity”/ (233760)

20 Diagnosis/ (15703)

21 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14

or 15 or 16 or 17 or 18 or 19 or 20 (303793)

22 exp Schizophrenia/ (74720)

23 schizophren$.mp. (93319)

24 22 or 23 (93528)

25 21 and 24 (7401)

26 (animals not (humans and animals)).sh. (3503422)

27 25 not 26 (7398)
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Table 4. Search strategies (Continued)

Phase III

Date: 17-07-11

1 *schizophrenia/di [Diagnosis] (16918)

EMBASE (OvidSP) Phase I

Date: 13-04-11

1 first-rank.mp.

2 first rank.mp.

3 first?rank.mp.

4 FRS$.mp.

5 Schneiderian.mp

6 1 or 2 or 3 or 4 or 5 (456)

Phase II

Date: 01-06-11

1 exp “International Classification of Diseases”/ (5070)

2 exp “Diagnostic and Statistical Manual of Mental Disorders”/ (17196)

3 “Research Diagnostic Criteria”.mp. (1436)

4 Feighner.mp. (161)

5 ICD.mp. (20919)

6 DSM.mp. (38725)

7 RDC.mp. (1310)

8 schneider.mp. (2302)

9 bleuler.mp. (293)

10 kraepelin.mp. (661)

11 “international pilot study of schizophrenia”.mp. (40)

12 IPSS.mp. (2881)

13 “new haven schizophrenia index”.mp. (12)

14 NHSI.mp. (22)

15 “present state examination”.mp. (447)

16 PSE.mp. (1625)

17 “operational criteria”.mp. (557)

18 (operation$ adj3 criteri$).mp. [mp=title, abstract, subject headings,

heading word, drug trade name, original title, device manufacturer, drug man-

ufacturer, device trade name, keyword] (1358)

19 “Sensitivity and Specificity”/ (139513)

20 Diagnosis/ (544275)

21 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14

or 15 or 16 or 17 or 18 or 19 or 20 (755543)

22 exp Schizophrenia/ (110049)

23 schizophren$.mp. (120515)

24 22 or 23 (121863)

25 21 and 24 (12378)

26 Human/ (12332237)

27 nonhuman/ (3642333)

28 26 and 27 (656673)

29 27 not 28 (2985660)

30 25 not 29 (12368)

Phase III

Date: 17-07-11

1 *schizophrenia/di [Diagnosis] (12453)
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Table 4. Search strategies (Continued)

PsycINFO (OvidSP) Phase I

Date: 13-04-11

1 first-rank.mp.

2 first rank.mp.

3 first?rank.mp.

4 FRS$.mp.

5 Schneiderian.mp

6 1 or 2 or 3 or 4 or 5 (588)

Phase II

Date: 01-06-11

1 exp “International Classification of Diseases”/ (747)

2 “Research Diagnostic Criteria”.mp. (1393)

3 Feighner.mp. (169)

4 ICD.mp. (4427)

5 DSM.mp. (42426)

6 RDC.mp. (392)

7 schneider.mp. (1283)

8 bleuler.mp. (464)

9 kraepelin.mp. (736)

10 “international pilot study of schizophrenia”.mp. (68)

11 IPSS.mp. (53)

12 “new haven schizophrenia index”.mp. (20)

13 NHSI.mp. (7)

14 “present state examination”.mp. (811)

15 PSE.mp. (440)

16 “operational criteria”.mp. (462)

17 (operation$ adj3 criteri$).mp. [mp=title, abstract, heading word, table

of contents, key concepts, original title, tests & measures] (810)

18 Diagnosis/ (25820)

19 “Research Diagnostic Criteria”.mp. (1393)

20 exp “Diagnostic and Statistical Manual”/ (4184)

21 exp Research Diagnostic Criteria/ (122)

22 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14

or 15 or 16 or 17 or 18 or 19 or 20 or 21 (72691)

23 exp SCHIZOPHRENIA/ (62498)

24 schizophren$.mp. (88734)

25 23 or 24 (88734)

26 22 and 25 (10364)

27 limit 26 to human (10180)

MEDION Date: 24-02-11

02-12-13

(schizophrenia or schizophrenic or schizophreniform in title or abstract) or

(psychosis or psychoses or psychotic in title or abstract) (11)

All databases searched from inception.

All searches were undertaken, added to a common database and duplicates deleted.
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Table 5. Study characteristics

Study Details First author, year, publication status, country, aim of study

Patient characteristics and setting Number of participants included in study and number in analysis

Description of participants in the study (age, gender, ethnicity, comorbid disorders,

duration of symptoms, and concurrent medications used)

Predefined inclusion and exclusion criteria

Study aim

Previous treatment for schizophrenia

Clinical setting

Country

Index test Description of FRS used

Professionals performing test

Resolution of discrepancies

How FRS used in study

Target condition and reference standard(s) Reference standard

Target condition(s)

Professionals performing test

Resolution of discrepancies

Flow and timing Study process

Follow-up

FRS: first rank symptoms

Table 6. Investigations into heterogeneity between subgroups of tests using first rank symptoms to diagnose schizophrenia

versus all other diagnoses

Schizophrenia versus all other di-

agnoses

Number of

studies

Number of pa-

tients

Summary of

sensitivity %

(95% CI)

Summary of

specificity %

(95% CI)

Likelihood Ra-

tio Test1

(P-value)

Operational cri-

teria used as part

of reference stan-

dard

DSM-III 4 1190 64.8 (54.3, 74.0) 64.2 (52.8, 74.2) 0.002

ICD-9 5 2515 42.0 (33.5, 51.0) 89.8 (84.9, 93.2)

First rank symp-

toms used as part

of reference stan-

dard

Unclear 6 1629 60.9 (49.3, 71.4) 85.3 (71.9, 93.0) 0.3

Yes 13 3316 55.3 (47.2, 63.2) 79.2 (69.2, 86.5)

All admissions to

a psychiatric

ward or with spe-

cific psychoses

All hospitalised 8 1293 59.7 (49.2, 69.4) 86.7 (77.3, 92.6) 0.1
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Table 6. Investigations into heterogeneity between subgroups of tests using first rank symptoms to diagnose schizophrenia

versus all other diagnoses (Continued)

Psychosis only 12 3786 55.6 (47.3, 63.5) 77.2 (66.9, 85.0)

If definition in-

cluded schizoaf-

fective and/

or schizophreni-

form

Not reported 9 1855 45.8 (38.4, 53.3) 85.1 (75.1, 91.5) 0.03

Schizophrenic

only

7 1619 63.2 (54.4, 71.2) 76.0 (60.6, 86.6)

Number of first

rank symptoms

needed

for a diagnosis of

schizophrenia

At least one 10 3143 58.6 (49.5, 67.1) 76.6 (65.0, 85.3) 0.5

Not reported 9 1195 57.1 (47.1, 66.6) 84.4 (74.2, 91.0)

1Likelihood ratio test for model with and without covariate

DSM: Diagnostic and Statistical Manual of Mental Disorder

ICD: International Statistical Classification of Diseases

Table 7. Investigations of heterogeneity between subgroups of tests using first rank symptoms to diagnose schizophrenia versus

other psychoses

Schizophrenia versus other psy-

choses

Number of

studies

Number of pa-

tients

Summary sensi-

tivity % (95%

CI)

Summary speci-

ficity %

(95% CI)

Likelihood Ra-

tio Test[1] (P

value)

First rank symp-

toms used as part

of reference stan-

dard:

Yes 4 1326 60.9 (46.5, 736.

)

82.3 (65.0, 92.1) 0.1

Unclear 12 2744 56.8 (48.1, 65.0) 72.0 (60.6, 81.1)

All admissions to

a psychiatric

ward or with spe-

cific psychoses:

All hospitalised 5 481 62.1 (47.8, 74.5) 79.3 (62.0, 90.0) 0.3

Psychosis only 11 3589 56.7 (47.7, 65.2) 73.2 (61.1, 82.1)

If definition in-

cluded schizoaf-

fective and/

or schizophreni-

form:

Not reported 5 1312 39.6 (32.1, 47.6) 85.3 (73.5, 92.4) 0.004

Schizophrenic

only

7 1328 63.3 (56.3, 69.9) 63.6 (48.1, 76.7)

Number of first

rank symptoms

needed

for a diagnosis of

schizophrenia:

At least one 8 2608 58.7 (48.0, 68.6) 69.3 (56.9, 79.5) 0.5
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Table 7. Investigations of heterogeneity between subgroups of tests using first rank symptoms to diagnose schizophrenia versus

other psychoses (Continued)

Not reported 7 721 59.8 (47.8, 70.8) 76.6 (63.0, 86.3)

1Likelihood ratio test for model with and without covariate

Table 8. Summary sensitivity and specificity of first rank symptoms for diagnosis of schizophrenia

Test Comparison Number of studies Number of patients Summary sensitivity %

(95% CI)

Summary specificity %

(95% CI)

Schizophrenia versus all

other diagnoses

20 5079 57.0 (50.4, 63.3) 81.4 (74.0, 87.1)

Schizophrenia versus

other types of psychosis

16 4070 58.0 (50.3, 65.3) 74.7 (85.2, 82.3)

Schizophrenia versus

non-psychotic disorders

7 1652 61.8 (51.7, 71.0) 94.1 (88.0, 97.2)

A P P E N D I C E S

Appendix 1. QUADAS 2

DOMAIN 1: PATIENT SELECTION

Risk of bias: Could the selection of patients have introduced bias?

Signalling question 1. Was a consecutive or random sample of patients enrolled?

‘Yes’ if a random sample of patients with suspected psychotic symptoms were included, or con-
secutive patients were enrolled
‘No’ if the patients were specifically selected (not random sample) to be included in the study
‘Unclear’ if insufficient information is provided

2. Was a case-control design avoided?

‘Yes’ participants did not have a specific diagnosis at entry to the study even if they had

psychotic symptoms

‘No’ participants had a specific diagnosis at entry to the study

‘Unclear’ if insufficient information is provided
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(Continued)

3. Did the study avoid inappropriate exclusions?

‘Yes’ the study explicitly states that there were no exclusions or there were no inappropriate

exclusions

‘No’ some patients were inappropriately excluded e.g. if they were deemed “difficult-to-

diagnose” patients

‘Unclear’ exclusions not explicitly reported in the study

Applicability

Signalling question 1. Are there concerns that the included patients and setting do not match the review

question?

‘No’ Included patients with psychosis but not a specific diagnosis

‘Yes’ Patients already had a specific diagnosis upon entry to study (e.g. inclusion criteria

lists specific diagnoses)

’Unclear’ Not enough information to decide

DOMAIN 2: INDEX TEST

Risk of bias: Could the conduct or interpretation of the index test have introduced bias?

Signalling question 1. Were the index test results interpreted without knowledge of the results of the reference

standard?

‘Yes’ if the index test was conducted before the reference standard, or if the person applying the
index test was blinded to the results of the reference standard
‘No’ if the index test operator knew the results of the reference standard
‘Unclear’ if insufficient information is provided

2. Did the study pre-specify whether they were using one or multiple FRSs?

‘Yes’ if the study states the number of FRSs needed to be present to diagnose schizophrenia
‘No’ if the study does not state the number of FRSs they considered necessary to diagnose
schizophrenia

Applicability

Signalling question 1. Are there concerns that the index test, its conduct, or interpretation, differ from the

review question?

‘No’ if FRSs are used for diagnosing schizophrenia
‘Yes’ if the study is not using FRSs for the diagnosis of schizophrenia, e.g. the prognosis of patients,
or the prevalence of FRSs
‘Unclear’ if insufficient information is provided to judge the purpose of applying FRSs

DOMAIN 3: REFERENCE STANDARD

Risk of bias: Could the reference standard, its conduct, or its interpretation have introduced bias?

Signalling question 1. Is the reference standard likely to correctly classify the target condition?

‘Yes’ if the history and clinical examination is conducted by a qualified professional (psychiatrist,
nurse, social worker)
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(Continued)

‘No’ if the history and clinical examination is conducted by insufficiently qualified individuals
‘Unclear’ if insufficient information is provided

2. Were the reference standard results interpreted without knowledge of the results of the

index test?

‘Yes’ if the reference standard was conducted before the index test, or if the person applying the
reference standard was blinded to the results of the index test
‘No’ if the reference standard operator knew the results of the index test
‘Unclear’ if insufficient information is provided

Applicability

Signalling question 1. Are there concerns that the target condition as defined by the reference standard does

not match the question?

‘No’ if the paper specifically looks at diagnosing schizophrenia (regardless of subtypes)
‘Yes’ if the paper also includes schizophrenia-like illnesses
‘Unclear’ if insufficient information is provided

DOMAIN 4: FLOW AND TIMING

Risk of Bias: Could the patient flow have introduced bias?

Signalling question 1. Was there an appropriate interval between index test and reference standard?

’Yes’ if reference standard and index text were applied in the same interview or within 4 weeks
(applied more than once for chronic schizophrenia)
’No’ if reference standard or index test were applied in different interviews beyond 4 weeks
’Unclear’ if not enough information is given to assess whether there was an appropriate interval

2. Did all patients receive a reference standard?

’Yes’ if all patients had details of history and clinical examination, with or without operational
criteria
‘No’ if not all patients had a description of history and clinical examination
‘Unclear’ if insufficient information is provided

3. Did all patients receive the same reference standard?

‘Yes’ if all patients were diagnosed with history and clinical examination; and if any operational
criteria were used, the same ones were applied to all patients and all received the same clinical
follow up
‘No’ if all patients received history and clinical examination but only some received operational
criteria, or different operational criteria
‘Unclear’ if insufficient information is provided

4. Were all patients included in the analysis?

’Yes’ if there are no patients excluded from the analysis
’No’ if there are patients excluded from the analysis
’Unclear’ if not enough information is given to assess whether any patients were excluded from
the analysis
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Appendix 2. Graphical representations of covariate analyses

1. Schizophrenia vs all other diagnoses

a. Covariate - Criteria
Figure 7

b. Covariate - FRS/RS
Figure 8

c. Covariate - Diagnosis
Figure 9

d. Covariate - Psychosis
Figure 10

e. Covariate - Number of FRS
Figure 11

2. Schizophrenia vs other diagnoses

a. Covariate - FRS/RS
Figure 12

b. Covariate - Diagnosis
Figure 13

c. Covariate - Psychosis
Figure 14

d. Covariate - Number of FRS
Figure 15
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