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ABSTRACT 

Twenty percent of individuals at clinical high risk for psychosis (CHR-P) develop the disorder 

within two years. Extensive research has explored the factors that differentiate those who 

develop psychosis and those who do not, but the results are conflicting.  

The current systematic review and meta-analysis comprehensively addresses the consistency 

and magnitude of evidence for non-purely genetic risk and protective factors associated with 

the risk of developing psychosis in CHR-P individuals. Random effects meta-analyses, 

Standardised Mean Difference (SMD) and Odds Ratio (OR) were used, in combination with 

an established stratification of evidence that assesses the association of each factor and the 

onset of psychotic disorders (from class I, convincing evidence to class IV weak evidence), 

whilst controlling for several types of biases. 

128 original controlled studies relating to 26 factors were retrieved. No factors showed class I-

convincing evidence. Two further factors were associated with class II-highly suggestive 

evidence: attenuated positive psychotic symptoms (SMD = 0.348, 95%CI: 0.280, 0.415) and 

global functioning (SMD = -0.291, 95%CI: -0.370, -0.211). There was class III-suggestive 

evidence for negative psychotic symptoms (SMD = 0.393, 95%CI: 0.317, 0.469). There was 

either class IV-weak or no evidence for all other factors 

Our findings suggest that despite the large number of putative risk factors investigated in the 

literature, only attenuated positive psychotic symptoms, global functioning and negative 

psychotic symptoms show suggestive evidence or greater for association with transition to 

psychosis. The current findings may inform the refinement of clinical prediction models and 

precision medicine in this field. 
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INTRODUCTION 

The introduction of the first Clinical High Risk for Psychosis (CHR-P1) service, the PACE 

clinic2, has stimulated extensive research into psychosis prevention, to the point that the CHR-

P construct has become a key component of clinical services for early intervention3 (e.g. NICE 

guidelines4; NHS England Access and Waiting Time standard5). Simultaneously, some 

challenges have emerged, such as the need to refine the prediction of outcomes6. A key 

limitation is that the level of risk observed in CHR-P individuals is mostly accounted for by 

their sampling7. For example, when CHR-P criteria are applied to the general population, the 

level of risk of individuals meeting them is very low8–10. An additional problem is that there is 

poor knowledge in factors that modulate the level of risk in these individuals, because their 

identification and outcomes are entirely predicated on the basis of symptoms. However, 

symptoms represent an epiphenomenon of an underlying aetiopathology. In fact, the 

overarching model underlying the development of psychosis involves the culmination of 

genetic and environmental factors that can increase (risk factors) or decrease (protective 

factors) the likelihood of developing psychosis, as well as the interaction between them11,12. It 

is therefore essential to better understand the role of specific risk and protective factors in this 

area. Accordingly, we have recently published an umbrella review (a review of reviews) to 

quantitatively synthesise the existing literature on risk/protective factors for psychosis in the 

general population12. In a companion meta-analysis we confirmed that CHR-P individuals 

accumulate several environmental risk factors for psychosis, like childhood trauma, adverse 

life events and affective dysfunction, compared to controls, while the role of genetic and 

epigenetic risk factors in this group awaits clarification13. The effect of different risk/protective 

factors on the risk of developing and later transition to psychosis within individuals who have 

met CHR-P criteria has yet to be clarified at a meta-analytical level.  
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Despite much research into risk/protective factors potentially associated with transition to 

psychosis in CHR-P samples, the studies are often small, underpowered or inconsistent in their 

results. Meta-analytical methods can address these issues. Reviewing risk/protective factors 

for the development of psychosis within CHR-P samples is relevant twofold. Firstly, while we 

know that 20% of CHR-P individuals transition to psychosis within two years14, we are 

currently unable to predict who will transition and who will not. Greater understanding of the 

specific risk/protective factors that increase risk of transition at the individual subject level will 

allow for improved prognostication. Secondly, some factors may be potentially modifiable, 

therefore allowing for novel, individualised therapeutic strategies, thereby improving primary 

indicated prevention of psychosis.  

 

To our knowledge, this study is the first meta-analysis to quantitatively synthesise the evidence 

for risk/protective factors for developing psychosis in CHR-P individuals. The primary aim is 

to systematically review the evidence for risk/protective factors within the CHR-P population 

and to provide a meta-analytical summary of their magnitude, direction of effect and 

consistency, controlling for several biases (e.g. small study effect and excess significance bias). 

The latter point will be achieved by complementing the standard pairwise meta-analysis with 

the use of validated criteria that have been developed for umbrella reviews12,15–17 to stratify the 

evidence of association between risk/protective factors and outcomes.  
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METHODS 

Search strategies 

The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)18 and 

Meta-analysis of Observational Studies in Epidemiology (MOOSE) guidelines19 were adhered 

to throughout to achieve high quality of reporting (eTables 1 & 2). Details of the protocol for 

systematic review were registered on PROSPERO (CRD42017077470).  

 

A two-step systematic search of the literature was performed by two independent researchers 

(T.R. & O.B.B.) to identify relevant studies investigating the effect of risk and protective 

factors for transition to psychosis in CHR-P individuals.  

 

The Ovid database by Wolters Kluwer (including MEDLINE, EMBASE and PsycINFO) was 

searched. Full search strategy including keywords can be seen in eMethods 1. The search was 

extended from inception until 13th May 2018.  

 

Inclusion criteria 

Articles meeting the inclusion criteria for the current systematic review and meta-analysis 

were: a) original articles, written in English b) cohort studies examining the association 

between risk/protective factors and psychotic disorders in the CHR-P population c) included 

CHR-P individuals defined by standard psychometric instruments: Comprehensive 

Assessment of At Risk Mental States (CAARMS)20; Brief Psychiatric Rating Scale (BPRS)21; 

Structured Interview for Psychosis-Risk Syndromes (SIPS)22; Basel Screening Instrument for 

Psychosis (BSIP)23  d) reported transitions to a psychotic disorder as a key outcome measure, 

defined according to standard international Diagnostic and Statistical Manual of Mental 

Disorders (DSM) or International Statistical Classification of Diseases and Related Health 
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Problems (ICD) criteria -any version- e) reported follow-up of at least one year, based on meta-

analytical evidence suggesting that shorter follow-up times may be associated with infrequent 

events24 (transitions to psychosis) resulting in underpowered studies. 

 

Exclusion criteria 

In line with our previous work12,13 we excluded biomarkers, purely genetic factors and 

cognitive factors, because these would require a different and specific meta-analytical 

approach. Furthermore, despite advances in genetic understanding in this field (e.g. polygenic 

risk scores), our understanding is still relatively limited, while the role of biomarkers25 and 

cognition26 has already been meta-analysed by our group. As such, we excluded: (a) conference 

abstracts, reviews, case-reports, cross-sectional studies and case-control studies, (c) purely 

genetic factors, (d) biomarkers or cognitive factors, (d) studies using CHR-P definitions other 

than those listed above. 

 

Data extraction 

Data extraction was done independently by two investigators (T.R. & O.B.B.). Any 

discrepancies were resolved in consensus meetings with another author (D.O.) under the 

supervision of a senior researcher (P.F.P.). Data selection and extraction was based on a 

systematic approach that is further detailed in eMethods 2. For continuous factors we also 

considered the mean baseline value in the transition and mean baseline value in the non-

transition group. The factors were grouped in the following domains that had no influence on 

the statistical analyses, in line with previous studies in this area: sociodemographic/parental 

factors, later factors, antecedents and symptom scores/clinical factors12,27,28. Details of risk of 

bias assessment can be found in eMethods 3. 
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Statistical analysis 

Standard pairwise meta-analysis 

The meta-analytical effect-size measure was Odds Ratio (OR) for dichotomous factors and 

Standardised Mean Difference (SMD) for continuous factors. An OR greater than 1 or an SMD 

greater than 0 indicated that the factor was associated with an increased likelihood of psychotic 

disorders. OR lower than 1 or SMD lower than 0 indicated that the factor was associated with 

a reduced likelihood of psychotic disorders, i.e. it was protective. 

The meta-analysis investigated each specific risk/protective factor without providing pooled 

estimates (within-subgroup summary effects) as they were felt to be clinically uninterpretable. 

In the case of studies reporting different definitions of the same outcome measure (e.g. 

reporting both CAARMS and BPRS for symptom scores), a mean effect size and an estimate 

of the variance based on the calculated weight of the included definitions was computed.  

Random-effects models were used to control for heterogeneity.  

 

Hierarchical classification of the evidence 

In line with previous studies employing umbrella review criteria for classifying the evidence 

of association between risk/protective factors and health disorders12,15–17, analyses included: a) 

an Egger test to assess small‐study effects that lead to potential reporting or publication bias30; 

and b) a test of excess significance bias31. The test of excess significance bias consisted of a 

binomial test to compare the observed vs. the expected number of studies yielding statistically 

significant results. This expected number was calculated as the sum of the statistical power of 

the studies. Small‐study effects and excess significance bias were claimed at one‐sided p values 

<0.05, as in previous studies15. 

The levels of evidence of the associations between putative risk/protective factors and 

transition to psychotic disorder were then classified according to the guidelines for umbrella 
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reviews32: convincing (class I) when number of cases >1000, p < 10−6, I2 < 50%, 95% 

prediction interval excluding the null, no small‐study effects, and no excess significance bias; 

highly suggestive (class II) when number of cases >1000, p < 10−6, largest study with a 

statistically significant effect, and class I criteria not met; suggestive (class III) when number 

of cases >1000, p<10−3, and class I‐II criteria not met; weak (class IV) when p < 0.05 and class 

I‐III criteria not met; non‐significant when p > 0.05. 

Finally, a sensitivity analysis was conducted for the factors classified as class I‐III by using 

only prospective studies. Prospective studies allow one to address the temporality of the 

association, thus dealing with the problem of reverse causation16,17. 

Analyses were carried out using Comprehensive Meta-Analysis Version 3 and STATA 14. 

 

RESULTS 

Database 

Overall, 77,045 records were searched, 259 were screened and 128 were eligible (see Figure 

1). The eligible articles were published between 1998 (shortly after the first CHR-P service 

was established) and 13th May 2018.   

Overall, the 128 eligible studies comprising 17,967 patients reported on 26 putative 

risk/protective factors of transition to psychotic disorders for CHR-P individuals (eTable 3). 

These 26 putative risk/protective factors were separated for descriptive purposes into four 

categories: sociodemographic/parental factors, later factors, antecedents and symptom 

scores/clinical factors. 

 

The number of cases was greater than 1,000 for five factors (19.2%). 11 out of the 26 analysed 

factors had significant associations with psychosis (34.6%), with eight (30.8%) reaching 

p<0.001 (Tables 1-4). Nine factors (34.6%) presented a large heterogeneity (I2>50%). 
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Additionally, the evidence for small-study effects was noted for ten out of the 23 factors 

(43.5%) with enough studies for this to be conducted. 

 

Convincing evidence for association with transition to psychosis 

There were no risk or protective factors with a convincing level of evidence (class I: number 

of cases >1000, p < 10−6, I2 < 50%, 95% prediction interval excluding the null, no small‐study 

effects, and no excess significance bias) for an association with risk of transition to psychosis 

(Tables 1-4). 

 

Highly suggestive evidence for association with transition to psychosis 

There was highly suggestive evidence (class II: >1000 cases, p<0.001, largest study with 

statistically significant effect, and class I criteria not met) that two further factions are 

associated with increased (attenuated positive psychotic symptoms; SMD = 0.348, 95%CI: 

0.280, 0.415) and decreased (global functioning; SMD = -0.291, 95%CI: -0.370, -0.211) 

transition risk, respectively (Table 4). 

 

Suggestive evidence for association with transition to psychosis 

There was suggestive evidence (class III: >1000 cases, p<0.01, class I/II criteria not met) for 

negative psychotic symptoms (SMD = 0.393, 95%CI: 0.317, 0.469) increasing risk of transition 

to psychosis (Table 4). This changed little when analyses were run without total negative 

SIPS/SOPS scores or questionable negative SIPS/SOPS items (SMD = 0.369, 95%CI: 

0.280,0.458) 

 

Weak evidence of association with transition to psychosis 
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There was weak evidence (class IV: p < 0.05 and class I‐III criteria not met) of an association 

with increased risk of transition to psychosis for one sociodemographic/parental factor (male 

gender, OR = 1.178, 95%CI: 1.034, 1.341), three later factors (stress/trauma (OR = 1.146, 

95%CI: 1.038, 1.265), living status (OR = 1.557, 95%CI: 1.085, 2.232), employment (OR = 

0.553, 95%CI: 0.400, 0.765)), one antecedent (right handedness (OR = 1.602, 95%CI: 1.041, 

2.465) and three symptom scores/clinical factors (disorganised/cognitive symptoms (SMD = 

0.317, 95%CI: 0.172, 0.461), general symptoms (SMD = 0.227, 95%CI: 0.122, 0.332), total 

symptom scores (SMD = 0.307, 95%CI: 0.148, 0.467) (Tables 1-4). 

 

There was no evidence of association with transition to psychotic disorders for all other 16 

factors (see Tables 1-4) 

 

No change in classification of evidence of associations after sensitivity analysis 

No factors with suggestive evidence or greater (attenuated positive psychotic symptoms, global 

functioning and negative psychotic symptoms) were downgraded following removal of studies 

with retrospective designs (eTable 6) or studies not employing ICD or DSM criteria to 

determine transition status in addition to CHR-P instruments. Only one study was considered 

to have a retrospective design with all other studies having prospective designs.  

 

DISCUSSION 

To the best of our knowledge, this is the first meta-analysis of risk and protective factors for 

transition to psychotic disorders in CHR-P individuals that includes a robust hierarchical 

classification of the published evidence. After two decades of CHR-P research, it was 

imperative to advance knowledge by screening the available evidence against robust criteria. 

Overall, 128 individual studies comprising 17,967 patients and 26 factors potentially associated 
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with transition to psychosis were included. There were no factors with convincing evidence 

(class I) for an association with risk of transition. Attenuated positive psychotic symptoms and 

global functioning were characterised by highly suggestive evidence (class II) with negative 

psychotic symptoms supported by suggestive evidence (class III).  

 

The main finding of this meta-analysis is that, although a large number of risk/protective 

factors for transition to psychotic disorders have been evaluated in numerous CHR-P studies, 

none show convincing evidence with few having suggestive or stronger support. This likely 

reflects a research field which is fragmented, heterogeneous and that still represents a small 

niche to display a scalable impact. For example, the availability of different CHR-P assessment 

instruments is associated with disagreement in the designation of cases or definition of their 

outcomes33. The recent introduction of the DSM-5 category of Attenuated Psychosis Syndrome 

has further complicated the psychometric comparability of CHR-P cases34. On a similar note, 

the heterogeneity of the CHR-P group has already been demonstrated at both diagnostic33,35 

and prognostic14,36 level, to the point that stratification of this group has been suggested in a 

previous issue of this journal1,37. The limited scalability and impact of the CHR-P field has also 

received empirical demonstration on several lines of evidence. Since the CHR-P literature is 

characterised by relatively small studies with infrequent events (transition to psychosis), the 

meta-analytical findings did not survive the strict criteria for the classification of evidence, 

with it being particularly rare for factors to have over 1000 cases. While this criterion is 

intended to identify robust epidemiological risk/protective factors, the CHR-P field is per se 

epidemiologically weak38, because it is characterised by substantial sampling biases7. A 

striking example of these points is the recent evidence showing that only about 5% of 

individuals who will develop psychosis can be detected at their CHR-P stage in secondary 

mental health care39,40. Overall, this finding clearly indicates that future CHR-P research should 
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be collaborative, scalable and better harmonised in terms of assessment of intake criteria and 

outcomes. Ongoing international projects such as PSYSCAN41, PRONIA42 and North 

American Prodrome Longitudinal Study (NAPLS)43 which have all been integrated in the 

HARMONY project may reach the critical mass that is needed to better identify risk/protective 

factors that modulate transition to psychosis with convincing evidence. 

 

Despite these caveats, we found highly suggestive evidence that attenuated positive psychotic 

symptoms and global functioning are directly and inversely associated with the risk of 

transitioning to psychosis, respectively. These findings are unsurprising. First, severity of 

positive symptoms is the main factor in deciding whether an individual meets CHR-P criteria 

and develops a first episode of psychosis. CHR-P individuals with higher attenuated positive 

psychotic symptom scores at baseline are closer to the threshold of transition and therefore do 

not require the same degree of symptom progression as others with less severe symptoms. 

Although there is consensus that current CHR-P tools are biased towards detecting attenuated 

positive psychotic symptoms1,44,45 the P1-P4 subscales on the CAARMS and the P1-P5 

subscales on the SIPS actually contain a variety of attenuated symptoms beyond positive 

ones1,33. For example, obsessive thoughts, derealisation and depersonalisation experiences as 

well as time perception alterations. Fine-grained data is not available: most studies did not 

report the single severity and frequency scores of the specific CAARMS/SIPS subscales (see 

eTable 3). Moreover, this is true of randomised controlled trials44. When these data were 

available, sensitivity analyses confirmed that all individual attenuated positive psychotic 

symptoms remained significant with the exception of grandiose ideas (eTable 4). Moreover, 

even when splitting attenuated positive psychotic symptoms into individual items on 

assessments, this may not be fine-grained enough for optimal prediction. Previous important 

studies have shown that auditory hallucinations may be highly predictive of transition to 
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psychosis, while visual hallucinations may be associated with a reduced risk46. Unfortunately, 

this level of detail in data is rarely reported in primary literature, so further analysis was not 

possible. Second, previous research has already shown that higher functioning at baseline is 

associated with reduced risk of transition47,48. Although impaired global functioning is variably 

ascertained by CHR-P assessment instruments33, it is one of the most robust predictors in this 

field. Machine-learning prediction models determined social outcomes at 1 year in up to 83% 

of patients in clinical high-risk states and 70% of patients with recent-onset depression49. We 

also found suggestive evidence for a direct association of negative psychotic symptom severity 

and risk of transition to psychosis. This factor would have met the criteria for highly suggestive 

evidence, however, the largest study50 did not show a statistically significant effect. Negative 

psychotic symptoms of at least moderate severity are incredibly common among CHR-P 

individuals with 82% endorsing at least one negative psychotic symptom51 and with high 

prevalence (41%) of comorbid affective disorders52. Negative psychotic symptoms along with 

impaired baseline global functioning, are typically the driving force for individuals seeking 

help at CHR-P services53 and their persistence leads to poor outcomes54.  

 

A number of other factors were found to have weak evidence of an association with transition 

to psychosis in CHR-P individuals, with the key restriction for a greater class of evidence being 

fewer than 1000 cases. Stress/trauma increased risk of psychosis within CHR-P individuals. 

Our previous meta-analyses found that trauma is a key risk factor for psychosis in the general 

population12 and a risk factor for CHR-P status13. Male gender was also seen to increase 

psychosis risk within CHR-P samples. Our previous meta-analyses found it to be a risk factor 

for psychosis in the general population12 and for CHR-P status13, however with greater effect 

sizes than in this analysis. One potential explanation for this lies in the fact that the current 

analysis focuses on an enriched sample for these factors, thus diluting the variance. This is 
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likely to be true of other factors traditionally associated with psychosis, such as cannabis use, 

that were found to have non-significant associations in this analysis. Moreover, cannabis use 

has typically been assessed in a binary fashion, measuring if individuals have ever used before, 

despite degree of exposure seemingly being key to the association with psychosis in both the 

general population55 and in CHR-P56. We also found that employment is protective, reducing 

the risk of transitioning to psychosis in CHR-P individuals. Employment is an indirect measure, 

contingent on other factors such as symptoms and global functioning57. Right handedness also 

had a weak association with increased psychosis risk within CHR-P individuals. This effect 

was in the opposite direction to in the general population12. However, as many included studies 

were fairly small, interpretation should be taken cautiously. Other clinical factors, particularly 

disorganised and cognitive symptoms, were found to have a weak association with psychosis. 

Their impact can be particularly relevant within the clinical subgroup of brief limited 

intermittent psychotic symptoms (BLIPS), where disorganising or dangerous features have 

been associated with an extremely high risk of transition35.  

 

The above findings can advance clinical knowledge in this area. First, they can be used to 

improve the prognosis of outcomes. At present, CHR-P assessment tools have outstanding 

sensitivity but lack specificity6,8 i.e. they are adept at ruling out psychosis risk but are inefficient 

at ruling it in. Accordingly, recent studies have suggested using refined clinical prediction 

models to improve prognostic accuracy39,40,58. The risk and protective factors identified in class 

II and III of evidence in the current meta-analysis could represent core benchmarks for 

developing future clinical prediction models. Some of the factors identified by our analysis 

have already been incorporated into risk calculators for CHR-P individuals. For example, the 

NAPLS calculator includes higher levels of attenuated positive psychotic symptoms (unusual 

thought content and suspiciousness) and greater decline in social functioning58, while another 
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calculator similarly includes attenuated positive psychotic symptoms (unusual thought content, 

visual perceptual abnormalities and disorganisation), negative psychotic symptoms (social 

anhedonia and ideational richness) and global functioning59. Prognostic accuracy can be further 

improved when clinical prediction models are combined with biomarker60 or cognitive58 data 

in a sequential assessment framework. Stepped assessments offer the advantage to optimise the 

resources reserving more complex assessment to those already filtered through simpler 

procedures25. Our analysis also reveals key risk/protective factors that at the moment present 

with weak evidence for association and that awaits further validation through larger cohort 

studies. Improved understanding of which CHR-P individuals are more likely to transition to 

psychosis would also lead to some potential clinical benefits such as easiest detection of those 

more at risk and faster referrals to early detection services, thereby reducing the duration of 

untreated psychosis and improving outcomes61–68. Finally, advancing knowledge on factors 

that modulate the onset of psychosis within CHR-P samples can inform preventive 

interventions, as some of these may be potentially modifiable. Available preventive 

interventions do not seem to be more effective, compared to each other, nor benefit the severity 

of attenuated positive psychotic symptoms44, negative psychotic symptoms69 or global 

functioning70 that have been identified as class II-III. While the meta-analytical picture is 

currently bleak, due to the infancy of the field there have been very few randomised controlled 

trials in CHR-P. Further studies and increased focus on the effects of these treatments on the 

severity of attenuated positive psychotic symptoms, negative symptoms and global functioning 

are key to the progression of the field. Since there is no evidence that current preventive 

treatments can reliably modify the risk of developing psychosis in CHR-P samples71, 

experimental therapeutics in this area are urgently needed and should be the focus of the next 

generation of research.  
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The main limitation of the current analysis is that the CHR-P literature is still relatively small 

compared to other areas of psychiatry. For example, our umbrella review12 assessing risk and 

protective factors for psychosis was able to draw on 50 years of evidence, and yet was only 

able to find two factors with a convincing level of evidence. Although the CHR-P field only 

has the past 20 years to draw evidence from, there are still two factors with highly suggestive 

levels of evidence. This may be due to the fact that the CHR-P paradigm is intrinsically 

embedded in prospective cohort studies. Future studies in this area have the potential to move 

class III factors into higher classes and therefore to progress and improve the evidence base. 

Similarly, as already noted in the umbrella review12, the vast majority of factors assessed in the 

current literature are risk factors, rather than protective factors. Protective factors like self-

esteem, social support and resilience may be better assessed in future primary research studies 

to identify what may aid psychosis prevention. Another limitation is the clinical heterogeneity 

of the CHR-P population. Within this, there are people with attenuated psychotic symptoms 

(APS), BLIPS and genetic risk and deterioration syndrome (GRD)14. Furthermore, there are 

differences between APSS (attenuated positive symptom syndrome) as defined by the SIPS, 

APS as defined by the CAARMS, DSM-5 APS, as well as others34. However, these differences 

are limited at the meta-analytical level8 with the majority of risk (around 60%) for developing 

psychosis in CHR-P individuals being accumulated before the assessment is performed7,72. As 

such, there is a high degree of variance within the CHR-P cohorts in these studies, which can 

dilute the effect of certain risk factors as they can affect these subgroups differently. Future 

studies would be wise to subdivide and sufficiently power their samples to ascertain the 

differential effects of risk/protective factors on these subgroups1. Finally, there were only a few 

studies available to contribute data for some factors, and as for any other meta-analysis that 

has adopted our classification criteria of evidence, we cannot exclude that other risk/protective 

factors may be identified and published in the near future. 
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CONCLUSIONS 

Severity of attenuated positive psychotic symptoms and low global functioning show 

convincing evidence, while severity of negative psychotic symptoms shows suggestive 

evidence for increasing transition risk in CHR-P individuals. These factors should be 

considered as benchmarks by future clinical prediction models and key targets of new 

experimental therapeutics. 

 

Acknowledgments 

Dominic Oliver is supported by the UK Medical Research Council (MR/N013700/1) and 

King’s College London member of the MRC Doctoral Training Partnership in Biomedical 

Sciences. 

 

  



 19 

REFERENCES 

 

1.  Fusar-Poli P. The Clinical High-Risk State for Psychosis (CHR-P), Version II. 

Schizophr. Bull. 2017;43(1):44-47. doi:10.1093/schbul/sbw158. 

2.  Yung AR, McGorry PD, McFarlane CA, Jackson HJ, Patton GC, Rakkar A. Monitoring 

and care of young people at incipient risk of psychosis. Schizophr. Bull. 

1996;22(2):283-303. doi:10.1093/schbul/22.2.283. 

3.  Fusar-Poli P, McGorry PD, Kane JM. Improving outcomes of first-episode psychosis: 

an overview. World Psychiatry 2017;16(3):251-265. doi:10.1002/wps.20446. 

4.  NICE. Psychosis and schizophrenia in adults: prevention and management. Available 

at: https://www.nice.org.uk/Guidance/CG178. Accessed March 19, 2018. 

5.  NHS England. Intervention in Psychosis Access and Waiting Time Standard. UK: NHS 

England Publications; 2016. 

6.  Oliver D, Kotlicka-Antczak M, Minichino A, Spada G, McGuire P, Fusar-Poli P. Meta-

analytical prognostic accuracy of the Comprehensive Assessment of at Risk Mental 

States (CAARMS): The need for refined prediction. Eur. Psychiatry 2018;49:62-68. 

doi:10.1016/j.eurpsy.2017.10.001. 

7.  Fusar-Poli P, Schultze-Lutter F, Cappucciati M, et al. The Dark Side of the Moon: 

Meta-analytical Impact of Recruitment Strategies on Risk Enrichment in the Clinical 

High Risk State for Psychosis. Schizophr. Bull. 2016;42(3):732-743. 

doi:10.1093/schbul/sbv162. 

8.  Fusar-Poli P, Cappucciati M, Rutigliano G, et al. At risk or not at risk? A meta-analysis 

of the prognostic accuracy of psychometric interviews for psychosis prediction. World 

Psychiatry 2015;14(3):322-332. doi:10.1002/wps.20250. 

9.  Fusar-Poli P, Schultze-Lutter F, Addington J. Intensive community outreach for those 

at ultra high risk of psychosis: dilution, not solution. The Lancet Psychiatry 

2016;3(1):18. doi:10.1016/S2215-0366(15)00491-5. 

10.  Fusar-Poli P. Why ultra high risk criteria for psychosis prediction do not work well 

outside clinical samples and what to do about it. World Psychiatry 2017;16(2):212-213. 

doi:10.1002/wps.20405. 

11.  Insel TR. Rethinking schizophrenia. Nature 2010;468(7321):187-193. 

doi:10.1038/nature09552. 

12.  Radua J, Ramella-Cravaro V, Ioannidis JPA, et al. What causes psychosis? An 

umbrella review of risk and protective factors. World Psychiatry 2018;17(1):49-66. 

doi:10.1002/wps.20490. 

13.  Fusar-Poli P, Tantardini M, De Simone S, et al. Deconstructing vulnerability for 

psychosis: Meta-analysis of environmental risk factors for psychosis in subjects at ultra 

high-risk. Eur. Psychiatry 2017;40:65-75. doi:10.1016/j.eurpsy.2016.09.003. 

14.  Fusar-Poli P, Cappucciati M, Borgwardt S, et al. Heterogeneity of Psychosis Risk 

Within Individuals at Clinical High Risk: A Meta-analytical Stratification. JAMA 

Psychiatry 2016;73(2):113-120. doi:10.1001/jamapsychiatry.2015.2324. 

15.  Belbasis L, Bellou V, Evangelou E, Ioannidis JPA, Tzoulaki I. Environmental risk 

factors and multiple sclerosis: an umbrella review of systematic reviews and meta-

analyses. Lancet Neurol. 2015;14(3):263-273. doi:10.1016/S1474-4422(14)70267-4. 

16.  Bellou V, Belbasis L, Tzoulaki I, Evangelou E, Ioannidis JPA. Environmental risk 

factors and Parkinson’s disease: An umbrella review of meta-analyses. Parkinsonism 

Relat. Disord. 2016;23:1-9. doi:10.1016/j.parkreldis.2015.12.008. 

17.  Bellou V, Belbasis L, Tzoulaki I, Middleton LT, Ioannidis JPA, Evangelou E. 

Systematic evaluation of the associations between environmental risk factors and 



 20 

dementia: An umbrella review of systematic reviews and meta-analyses. Alzheimers 

Dement. 2017;13(4):406-418. doi:10.1016/j.jalz.2016.07.152. 

18.  Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting 

items for systematic reviews and meta-analyses: the PRISMA statement. PLoS Med. 

2009;6(7):e1000097. doi:10.1371/journal.pmed.1000097. 

19.  Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational studies in 

epidemiology: a proposal for reporting. Meta-analysis Of Observational Studies in 

Epidemiology (MOOSE) group. JAMA 2000;283(15):2008-2012. 

20.  Yung AR, Yuen HP, McGorry PD, et al. Mapping the onset of psychosis: the 

Comprehensive Assessment of At-Risk Mental States. Aust. N. Z. J. Psychiatry 

2005;39(11-12):964-971. doi:10.1111/j.1440-1614.2005.01714.x. 

21.  Overall JE, Gorham DR. The brief psychiatric rating scale. Psychol. Rep. 

1962;10(3):799-812. doi:10.2466/pr0.1962.10.3.799. 

22.  Miller TJ, McGlashan TH, Rosen JL, et al. Prodromal assessment with the structured 

interview for prodromal syndromes and the scale of prodromal symptoms: predictive 

validity, interrater reliability, and training to reliability. Schizophr. Bull. 

2003;29(4):703-715. doi:10.1093/oxfordjournals.schbul.a007040. 

23.  Riecher-Rössler A, Aston J, Ventura J, et al. [The Basel Screening Instrument for 

Psychosis (BSIP): development, structure, reliability and validity]. Fortschr. Neurol. 

Psychiatr. 2008;76(4):207-216. doi:10.1055/s-2008-1038155. 

24.  Kempton MJ, Bonoldi I, Valmaggia L, McGuire P, Fusar-Poli P. Speed of Psychosis 

Progression in People at Ultra-High Clinical Risk. JAMA Psychiatry 2015;72(6):622. 

doi:10.1001/jamapsychiatry.2015.0094. 

25.  Schmidt A, Cappucciati M, Radua J, et al. Improving Prognostic Accuracy in Subjects 

at Clinical High Risk for Psychosis: Systematic Review of Predictive Models and 

Meta-analytical Sequential Testing Simulation. Schizophr. Bull. 2017;43(2):375-388. 

doi:10.1093/schbul/sbw098. 

26.  Fusar-Poli P, Deste G, Smieskova R, et al. Cognitive functioning in prodromal 

psychosis: a meta-analysis. Arch. Gen. Psychiatry 2012;69(6):562-571. 

doi:10.1001/archgenpsychiatry.2011.1592. 

27.  Matheson SL, Shepherd AM, Laurens KR, Carr VJ. A systematic meta-review grading 

the evidence for non-genetic risk factors and putative antecedents of schizophrenia. 

Schizophr. Res. 2011;133(1-3):133-142. doi:10.1016/j.schres.2011.09.020. 

28.  Dean K, Murray RM. Environmental risk factors for psychosis. Dialogues Clin 

Neurosci 2005;7(1):69-80. 

29.  Oliver D, Davies C, Crossland G, et al. Can We Reduce the Duration of Untreated 

Psychosis? A Systematic Review and Meta-Analysis of Controlled Interventional 

Studies. Schizophr. Bull. 2018. doi:10.1093/schbul/sbx166. 

30.  Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a 

simple, graphical test. BMJ 1997;315(7109):629-634. doi:10.1136/bmj.315.7109.629. 

31.  Ioannidis JPA, Trikalinos TA. An exploratory test for an excess of significant findings. 

Clin Trials 2007;4(3):245-253. doi:10.1177/1740774507079441. 

32.  Fusar-Poli P, Radua J. Ten simple rules for conducting umbrella reviews. Evid Based 

Ment Health 2018;21(3):95-100. doi:10.1136/ebmental-2018-300014. 

33.  Fusar-Poli P, Cappucciati M, Rutigliano G, et al. Towards a Standard Psychometric 

Diagnostic Interview for Subjects at Ultra High Risk of Psychosis: CAARMS versus 

SIPS. Psychiatry J. 2016;2016:7146341. doi:10.1155/2016/7146341. 

34.  Fusar-Poli P, De Micheli A, Cappucciati M, et al. Diagnostic and Prognostic 

Significance of DSM-5 Attenuated Psychosis Syndrome in Services for Individuals at 

Ultra High Risk for Psychosis. Schizophr. Bull. 2018;44(2):264-275. 



 21 

doi:10.1093/schbul/sbx055. 

35.  Fusar-Poli P, Cappucciati M, De Micheli A, et al. Diagnostic and prognostic 

significance of brief limited intermittent psychotic symptoms (BLIPS) in individuals at 

ultra high risk. Schizophr. Bull. 2017;43(1):48-56. doi:10.1093/schbul/sbw151. 

36.  Fusar-Poli P, Cappucciati M, Bonoldi I, et al. Prognosis of Brief Psychotic Episodes: A 

Meta-analysis. JAMA Psychiatry 2016;73(3):211-220. 

doi:10.1001/jamapsychiatry.2015.2313. 

37.  Carrión RE, Correll CU, Auther AM, Cornblatt BA. A Severity-Based Clinical Staging 

Model for the Psychosis Prodrome: Longitudinal Findings From the New York 

Recognition and Prevention Program. Schizophr. Bull. 2017;43(1):64-74. 

doi:10.1093/schbul/sbw155. 

38.  Fusar-Poli P, Yung AR, McGorry P, van Os J. Lessons learned from the psychosis 

high-risk state: towards a general staging model of prodromal intervention. Psychol. 

Med. 2014;44(1):17-24. doi:10.1017/S0033291713000184. 

39.  Fusar-Poli P, Werbeloff N, Rutigliano G, et al. Transdiagnostic risk calculator for the 

automatic detection of individuals at risk and the prediction of psychosis: second 

replication in an independent national health service trust. Schizophr. Bull. 2018. 

doi:10.1093/schbul/sby070. 

40.  Fusar-Poli P, Rutigliano G, Stahl D, Davies C, Bonoldi I, McGuire P. Development and 

validation of a clinically based risk calculator for the transdiagnostic prediction of 

psychosis. JAMA Psychiatry 2017. 

41.  Psyscan. Available at: http://psyscan.eu. Accessed December 20, 2018. 

42.  PRONIA. Available at: https://www.pronia.eu. Accessed December 20, 2018. 

43.  North American Prodrome Longitudinal Study. Available at: 

https://campuspress.yale.edu/napls/. Accessed December 20, 2018. 

44.  Davies C, Radua J, Cipriani A, et al. Efficacy and Acceptability of Interventions for 

Attenuated Positive Psychotic Symptoms in Individuals at Clinical High Risk of 

Psychosis: A Network Meta-Analysis. Front. Psychiatry 2018;9:187. 

doi:10.3389/fpsyt.2018.00187. 

45.  Fusar-Poli P, Borgwardt S. Integrating the negative psychotic symptoms in the high 

risk criteria for the prediction of psychosis. Med. Hypotheses 2007;69(4):959-960. 

doi:10.1016/j.mehy.2006.12.044. 

46.  Lehembre-Shiah E, Leong W, Brucato G, et al. Distinct Relationships Between Visual 

and Auditory Perceptual Abnormalities and Conversion to Psychosis in a Clinical High-

Risk Population. JAMA Psychiatry 2017;74(1):104-106. 

doi:10.1001/jamapsychiatry.2016.3055. 

47.  Allott KA, Schäfer MR, Thompson A, et al. Emotion recognition as a predictor of 

transition to a psychotic disorder in ultra-high risk participants. Schizophr. Res. 

2014;153(1-3):25-31. doi:10.1016/j.schres.2014.01.037. 

48.  Bearden CE, Wu KN, Caplan R, Cannon TD. Thought disorder and communication 

deviance as predictors of outcome in youth at clinical high risk for psychosis. J. Am. 

Acad. Child Adolesc. Psychiatry 2011;50(7):669-680. doi:10.1016/j.jaac.2011.03.021. 

49.  Koutsouleris N, Kambeitz-Ilankovic L, Ruhrmann S, et al. Prediction Models of 

Functional Outcomes for Individuals in the Clinical High-Risk State for Psychosis or 

With Recent-Onset Depression. JAMA Psychiatry 2018. 

doi:10.1001/jamapsychiatry.2018.2165. 

50.  Seidman LJ, Shapiro DI, Stone WS, et al. Association of neurocognition with transition 

to psychosis: baseline functioning in the second phase of the north american prodrome 

longitudinal study. JAMA Psychiatry 2016;73(12):1239-1248. 

doi:10.1001/jamapsychiatry.2016.2479. 



 22 

51.  Piskulic D, Addington J, Cadenhead KS, et al. Negative symptoms in individuals at 

clinical high risk of psychosis. Psychiatry Res. 2012;196(2-3):220-224. 

doi:10.1016/j.psychres.2012.02.018. 

52.  Fusar-Poli P, Nelson B, Valmaggia L, Yung AR, McGuire PK. Comorbid depressive 

and anxiety disorders in 509 individuals with an at-risk mental state: impact on 

psychopathology and transition to psychosis. Schizophr. Bull. 2014;40(1):120-131. 

doi:10.1093/schbul/sbs136. 

53.  Falkenberg I, Valmaggia L, Byrnes M, et al. Why are help-seeking subjects at ultra-

high risk for psychosis help-seeking? Psychiatry Res. 2015;228(3):808-815. 

doi:10.1016/j.psychres.2015.05.018. 

54.  Rutigliano G, Valmaggia L, Landi P, et al. Persistence or recurrence of non-psychotic 

comorbid mental disorders associated with 6-year poor functional outcomes in patients 

at ultra high risk for psychosis. J. Affect. Disord. 2016;203:101-110. 

doi:10.1016/j.jad.2016.05.053. 

55.  Marconi A, Di Forti M, Lewis CM, Murray RM, Vassos E. Meta-analysis of the 

Association Between the Level of Cannabis Use and Risk of Psychosis. Schizophr. 

Bull. 2016;42(5):1262-1269. doi:10.1093/schbul/sbw003. 

56.  Kraan T, Velthorst E, Koenders L, et al. Cannabis use and transition to psychosis in 

individuals at ultra-high risk: review and meta-analysis. Psychol. Med. 2016;46(4):673-

681. doi:10.1017/S0033291715002329. 

57.  Drake RE, Xie H, Bond GR, McHugo GJ, Caton CLM. Early psychosis and 

employment. Schizophr. Res. 2013;146(1-3):111-117. 

doi:10.1016/j.schres.2013.02.012. 

58.  Cannon TD, Yu C, Addington J, et al. An individualized risk calculator for research in 

prodromal psychosis. Am. J. Psychiatry 2016;173(10):980-988. 

doi:10.1176/appi.ajp.2016.15070890. 

59.  Ciarleglio AJ, Brucato G, Masucci MD, et al. A predictive model for conversion to 

psychosis in clinical high-risk patients. Psychol. Med. 2018:1-10. 

doi:10.1017/S003329171800171X. 

60.  Clark SR, Baune BT, Schubert KO, et al. Prediction of transition from ultra-high risk to 

first-episode psychosis using a probabilistic model combining history, clinical 

assessment and fatty-acid biomarkers. Transl. Psychiatry 2016;6(9):e897. 

doi:10.1038/tp.2016.170. 

61.  Penttilä M, Jääskeläinen E, Hirvonen N, Isohanni M, Miettunen J. Duration of 

untreated psychosis as predictor of long-term outcome in schizophrenia: systematic 

review and meta-analysis. Br. J. Psychiatry 2014;205(2):88-94. 

doi:10.1192/bjp.bp.113.127753. 

62.  Perkins DO, Gu H, Boteva K, Lieberman JA. Relationship between duration of 

untreated psychosis and outcome in first-episode schizophrenia: a critical review and 

meta-analysis. Am. J. Psychiatry 2005;162(10):1785-1804. 

doi:10.1176/appi.ajp.162.10.1785. 

63.  Boonstra N, Klaassen R, Sytema S, et al. Duration of untreated psychosis and negative 

symptoms--a systematic review and meta-analysis of individual patient data. Schizophr. 

Res. 2012;142(1-3):12-19. doi:10.1016/j.schres.2012.08.017. 

64.  Altamura AC, Serati M, Buoli M. Is duration of illness really influencing outcome in 

major psychoses? Nord J Psychiatry 2015;69(6):403-417. 

doi:10.3109/08039488.2014.990919. 

65.  Singh SP. Outcome measures in early psychosis: Relevance of duration of  untreated 

psychosis. Br. J. Psychiatry 2007;191(50):s58-s63. doi:10.1192/bjp.191.50.s58. 

66.  Marshall M, Lewis S, Lockwood A, Drake R, Jones P, Croudace T. Association 



 23 

between duration of untreated psychosis and outcome in cohorts of first-episode 

patients: a systematic review. Arch. Gen. Psychiatry 2005;62(9):975-983. 

doi:10.1001/archpsyc.62.9.975. 

67.  Cuesta MJ, García de Jalón E, Campos MS, Ibáñez B, Sánchez-Torres AM, Peralta V. 

Duration of untreated negative and positive symptoms of psychosis and cognitive 

impairment in first episode psychosis. Schizophr. Res. 2012;141(2-3):222-227. 

doi:10.1016/j.schres.2012.08.019. 

68.  Schimmelmann BG, Huber CG, Lambert M, Cotton S, McGorry PD, Conus P. Impact 

of duration of untreated psychosis on pre-treatment, baseline, and outcome 

characteristics in an epidemiological first-episode psychosis cohort. J. Psychiatr. Res. 

2008;42(12):982-990. doi:10.1016/j.jpsychires.2007.12.001. 

69.  Devoe DJ, Peterson A, Addington J. Negative Symptom Interventions in Youth at Risk 

of Psychosis: A Systematic Review and Network Meta-analysis. Schizophr. Bull. 

2018;44(4):807-823. doi:10.1093/schbul/sbx139. 

70.  Devoe DJ, Farris MS, Townes P, Addington J. Interventions and social functioning in 

youth at risk of psychosis: A systematic review and meta-analysis. Early Interv. 

Psychiatry 2018. doi:10.1111/eip.12689. 

71.  Davies C, Cipriani A, Ioannidis JPA, et al. Lack of evidence to favor specific 

preventive interventions in psychosis: a network meta-analysis. World Psychiatry 2018. 

72.  Fusar-Poli P, Rutigliano G, Stahl D, et al. Deconstructing pretest risk enrichment to 

optimize prediction of psychosis in individuals at clinical high risk. JAMA Psychiatry 

2016;73(12):1260-1267. doi:10.1001/jamapsychiatry.2016.2707. 

 

  



 24 

 

  

Records identified through database 

and manual searching  

(n = 77,045) 

Records screened  

(n = 1,076) 

Full-text articles assessed for 

eligibility  

(n = 259) 

Records excluded  

(n = 75,969) 

Full-text articles 

excluded for not 

fitting inclusion 

criteria 

(n = 126) 

Overlapping  

(n = 5) 

Studies included in the meta-

analysis 

(n = 128) 

Id
en

ti
fi

ca
ti

o
n
 

S
cr

ee
n

in
g
 

E
li

g
ib

il
it

y
 

In
cl

u
d

ed
 

Figure 1 – PRISMA flowchart outlining study selection process 
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Table 1 – Level of evidence for the association of sociodemographic/parental factors and psychotic disorders 

Risk factor K Random effects measures, 

ES (95% CI) 

N P random 

effects 

I2 (p) PI (95% CI) LS SSE/ESB eOR CE 

Male gender 66 OR, 1.178 (1.034, 1.341) 1732 0.014 13.983 (0.174) 0.7810 – 1.7760 Yes No/No 1.178 IV 

Urbanicity 4 OR, 1.548 (0.584, 4.104) 59 0.380 69.435 (0.020)  -5.0916 – 8.1876 Yes Yes/No 1.548 ns 

Age 61 SMD, -0.035 (-0.102, 0.033) 1776 0.313 32.012 (0.009) -0.3260 – 0.2560 No No/No 0.939 ns 

Parental socioeconomic status 14 OR, 0.955 (0.739, 1.234) 444 0.725 37.519 (0.077) -0.2389 – 2.1489 No No/No 0.955 ns 

Migrant status 2 OR, 0.932 (0.544, 1.596) 113 0.797 33.457 (0.220) N/A No N/A/No 0.932 ns 

Non-white ethnicity 19 OR, 0.949 (0.604, 1.203) 714 0.665 25.641 (0.143) -0.4990 – 1.8070 No No/No 0.949 ns 

Education 25 OR, 0.872 (0.718, 1.059) 795 0.167 40.038 (0.021)  -0.4570 – 1.6630 No No/No 0.872 ns 

k – number of samples for each factor, ES – effect size, N – number of cases, PI – prediction interval, CI – confidence interval, SSE – small study effect, ESB – excess 

significance bias, LS – largest study with significant effect, eOR – equivalent odds ratio, CE – class of evidence, OR – odds ratio, SMD – standardised mean difference, 

NA – not assessable, ns – not significant 

Higher classes of evidence for associations are emphasised with darker blue. Bold text is indicative of why factors are not a higher CE 
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Table 2 - Level of evidence for the association of later factors and psychotic disorders 

Risk factor K Random effects measures, 

ES (95% CI) 

N P random 

effects 

I2 (p) PI LS SSE/ESB eOR CE 

Stress/trauma 11 OR, 1.146 (1.038, 1.265) 454 <10-6 35.681 (0.113) 0.9015 – 1.3905 No No/No 1.146 IV 

Living status 10 OR, 1.557 (1.085, 2.232) 289 0.016 0.000 (0.537) 0.6547 – 2.4593 No No/No 1.557 IV 

Employment 7 OR, 0.553 (0.400, 0.765) 268 <10-4 0.000 (0.870) 0.4000 – 0.7650 No No/No 0.553 IV 

Stigma 2 OR, 4.604 (0.825, 25.701) 21 0.082 70.619 (0.065) N/A Yes N/A/Yes 4.604 ns 

Substance misuse1 12 OR, 1.322 (0.965, 1.813) 382 0.082 13.760 (0.310) 0.1734 - 2.4706 No No/No 1.322 ns 

Tobacco use 10 OR, 1.285 (0.904, 1.826) 233 0.162 14.907 (0.306) 0.0342 – 2.5358 No No/No 1.285 ns 

Cannabis use 23 OR, 1.189 (0.954, 1.480) 759 0.123 35.848 (0.046) 0.0217 - 2.3563 No Yes/No 1.189 ns 

Brain injury 2 OR, 0.888 (0.561, 1.405) 104 0.611 0.000 (0.665) N/A No N/A/No 0.888 ns 

Alcohol 10 OR, 0.834 (0.626, 1.110) 472 0.212 29.747 (0.171) -0.3278 – 1.9958 Yes No/No 0.834 ns 

k – number of samples for each factor, ES – effect size, N – number of cases, PI – prediction interval, CI – confidence interval, SSE – small study effect, ESB – excess 

significance bias, LS – largest study with significant effect, eOR – equivalent odds ratio, CE – class of evidence, OR – odds ratio, SMD – standardised mean difference, NA 

– not assessable, ns – not significant 
1 Substance misuse refers to substances not covered by other factors i.e. does not refer to alcohol, cannabis or tobacco use 

Higher classes of evidence for associations are emphasised with darker blue. Bold text is indicative of why factors are not a higher CE 
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Table 3 - Level of evidence for the association of antecedents and psychotic disorders 

Risk factor K Random effects measures, 

ES (95% CI) 

N P random 

effects 

I2 (p) PI LS SSE/ESB eOR CE 

Right handedness 16 OR, 1.602 (1.041, 2.465) 354 0.032 0.000 (0.663) 0.6576 – 2.5464 No No/No 1.602 IV 

Perinatal complications 6 OR, 2.058 (0.893, 4.746) 129 0.090 87.785 (0.000) -2.5694 – 6.6854 Yes No/No 2.058 ns 

Height 5 SMD, 0.157 (-0.047, 0.361) 138 0.132 0.000 (0.824) -0.1742 – 0.4882 No Yes/No 1.329 ns 

BMI 3 SMD, -0.060 (-0.440, 0.320) 26 0.756 0.000 (0.709) -2.5234 – 2.4034 No Yes/No 0.897 ns 

k – number of samples for each factor, ES – effect size, N – number of cases, PI – prediction interval, CI – confidence interval, SSE – small study effect, ESB – excess 

significance bias, LS – largest study with significant effect, eOR – equivalent odds ratio, CE – class of evidence, OR – odds ratio, SMD – standardised mean difference, NA 

– not assessable, ns – not significant 

Higher classes of evidence for associations are emphasised with darker blue. Bold text is indicative of why factors are not a higher CE 
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Table 4 - Level of evidence for the association of symptom scores/clinical factors and psychotic disorders 

Risk factor K Random effects measures, 

ES (95% CI) 

N P random 

effects 

I2 (p) PI LS SSE/ESB eOR CE 

Attenuated positive psychotic 

symptoms 

49 SMD, 0.348 (0.280, 0.415) 1163 <10-6 69.344 

(<0.001) 

-0.0010 – 0.6970 Yes Yes/No 2.563 II 

Global functioning 49 SMD, -0.291 (-0.370, -0.211) 1560 <10-6 76.205 

(<0.001) 

-0.7146 – 0.1330 Yes Yes/No 0.590 II 

Negative psychotic symptoms 49 SMD, 0.393 (0.317, 0.469) 1374 <10-6 62.872 

(<0.001) 

-0.0090 – 0.7770 No Yes/No 2.681 III 

Disorganised/cognitive symptoms 18 SMD, 0.317 (0.172, 0.461) 503 <10-6 77.067 

(<0.001) 

-0.1810 – 0.8150 No Yes/No 2.485 IV 

Total symptoms score 29 SMD, 0.307 (0.148, 0.467) 675 <10-6 72.282 

(<0.001) 

-0.4403 – 1.0543 No Yes/No 1.743 IV 

General symptoms 21 SMD, 0.227 (0.122, 0.332) 541 <10-4 62.307 

(<0.001) 

-0.1190 – 0.5730 No Yes/No 2.271 IV 

Co-morbidity 19 OR, 1.134 (0.926, 1.389) 587 0.223 54.470 (0.002) 0.4282 – 1.8392 No No/No 1.134 ns 

Basic symptoms 2 SMD, 0.267 (-0.027, 0.562) 115 0.075 43.119 (0.185) N/A Yes N/A/No 1.621 ns 

k – number of samples for each factor, ES – effect size, N – number of cases, PI – prediction interval, CI – confidence interval, SSE – small study effect, ESB – excess 

significance bias, LS – largest study with significant effect, eOR – equivalent odds ratio, CE – class of evidence, OR – odds ratio, SMD – standardised mean difference, NA – 

not assessable, ns – not significant 

Higher classes of evidence for associations are emphasised with darker blue. Bold text is indicative of why factors are not a higher CE 
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