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ABSTRACT  

Background: The role of duration of untreated psychosis (DUP) as an early detection and 

intervention target to improve outcomes for individuals with first episode psychosis is 

unknown.  

Study design: PRISMA/MOOSE-compliant systematic review to identify studies until 

February-1-2023, with an intervention and a control group, reporting DUP in both groups. 

Random effects meta-analysis to evaluate i) differences in DUP in early 

detection/intervention services vs. the control group, ii) the efficacy of early detection 

strategies regarding eight real-world outcomes at baseline (service entry), and iii) the 

efficacy of early intervention strategies on ten real-world outcomes at follow-up. We 

conducted quality assessment, heterogeneity, publication bias and meta-regression 

analyses (PROSPERO: CRD42020163640).  

Study results: From 6,229 citations, 33 intervention studies were retrieved. The 

intervention group achieved a small DUP reduction (Hedges’ g=0.168,95%CI=0.055–

0.283) vs. the control group. The early detection group had better functioning levels 

(g=0.281,95%CI=0.073–0.488) at baseline. Both groups did not differ regarding total 

psychopathology, admission rates, quality of life, positive/negative/depressive symptoms, 

and employment rates (p>0.05). Early interventions improved quality of life 

(g=0.600,95%CI=0.408–0.791), employment rates (g=0.427,95%CI=0.135–0.718), 

negative symptoms (g=0.417,95%CI=0.153–0.682), relapse rates (g=0.364,95%CI=0.117–

0.612), admissions rates (g=0.335,95%CI=0.198–0.468), total psychopathology 

(g=0.298,95%CI=0.014–0.582), depressive symptoms (g=0.268,95%CI=0.008–0.528) and 

functioning (g=0.180,95%CI=0.065–0.295) at follow-up but not positive symptoms or 

remission (p>0.05). 

Conclusions: Comparing interventions targeting DUP and control groups, the impact of 

early detection strategies on DUP and other correlates is limited. However, the impact of 

early intervention was significant regarding relevant outcomes, underscoring the 

importance of supporting early intervention services worldwide. 

 

Keywords: Duration of untreated psychosis, outcome, early detection, early intervention, 

meta-analysis. 
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INTRODUCTION  

Schizophrenia is one of the most debilitating and functionally limiting disorders1, 2. To 

ameliorate poor outcomes of psychosis during its early clinical stages3, early detection and 

early intervention have the potential to impact the critical period before and after the first 

episode of psychosis (FEP)4, 5. Early detection focuses on the detection of early signs and 

symptoms and is based on community awareness6 and outreach efforts7 to reduce delays 

in access to care, which are currently prolonged until an appropriate intervention is 

provided8, 9. Strategies for early detection include active strategies, such as workshops for 

referral sources, which include healthcare (i.e.: community mental health or general 

healthcare services), educational, or community/governmental organization 

professionals10. Additionally, general public awareness campaigns, including TV or radio 

appearances, theatre advertisements, high school art contests, and sport sponsorships, are 

also potential outreach strategies to support early detection. Meanwhile, early intervention 

focuses on the provision of optimal treatments in these early phases of the psychotic 

disorder and is based on multidisciplinary teams of mental health professionals for 

individuals with early-onset psychosis, providing multimodal psychosocial and 

psychopharmacological interventions.  

 

Duration of untreated psychosis (DUP) is usually defined as the period between the onset 

of psychosis and the start of treatment11, although other definitions have been considered12, 

13. DUP has been studied as a prognostic factor in schizophrenia. DUP has been associated 

with poor outcomes, including poor functioning8, 14-18. There is also highly suggestive 

evidence for a relationship between longer DUP and more severe positive symptoms, more 

severe negative symptoms and lower chances of remission16. Furthermore, there is 

suggestive evidence for an association between longer DUP and more severe global 

psychopathology16. It has also been suggested that the association between DUP and 

psychosocial function may be an artifact of early detection, creating the illusion that early 

intervention is associated with improved outcomes19. Hence, early detection programs may 

ascertain individuals with shorter DUP, less severe symptoms, and more individuals with 

affective psychosis20.  

Interventions to reduce DUP based on early detection and early intervention in FEP have 

been developed4, 21 based on the hypothesis that prolonged DUP leads to a significant 

neurological and psychosocial damage that worsens the illness course of psychotic 

disorders22. Early Intervention services (EIS) have been implemented to reduce DUP with 

promising results. In EIS, multidisciplinary teams of mental health professionals provide 

multimodal treatment, including different psychosocial and psychopharmacological 
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interventions that are tailored to the needs of each patient4. EIS are often considered the 

gold standard for the treatment of patients with early-phase psychosis4.  

A meta-analysis published in this journal, including 16 studies up to April 2017, evaluated 

the efficacy of interventions to reduce DUP, with non-significant modest results (Hedges’ 

g=0.12, p0.05)23. The frequency distributions of DUP are usually skewed, with outliers with 

very long DUP24. Efforts to alter DUP by establishing early detection and intervention 

services have the potential to both detect individuals with FEP earlier, and also to detect 

and intervene in those individuals that would have otherwise remained untreated25. Thus, 

the inclusion of these patients could offer an unrealistically pessimistic picture of the impact 

of early detection efforts based on the alteration of DUP, artificially increasing DUP. Thus, 

other outcomes and correlates targeted by early detection and early intervention strategies 

need to be evaluated besides the reduction of DUP to understand the real-world impact of 

early detection and early intervention services in FEP. To our knowledge, this is the first 

systematic review and meta-analysis to evaluate the impact of early detection and 

intervention strategies on the reduction of DUP and mental health outcomes in first episode 

psychosis. This study aimed to systematically review the evidence and provide meta-

analytic data for a) differences in DUP in individuals in early detection and intervention 

services vs. individuals from the control group, b) the efficacy of early detection strategies 

regarding real-world correlates at baseline (service entry), and c) the efficacy of early 

intervention strategies on real-world outcomes at follow-up. 

 

METHODS  

This systematic review was conducted according to the PRISMA 2020, (eTable I)26 and the 

MOOSE checklists (eTable II)27, following the EQUATOR Reporting Guidelines28. 

 

Search strategy and selection criteria 

A systematic search was used to identify relevant articles, and three qualified psychiatrists 

(GSP, AA, CAy) independently implemented a two-step literature search, looking at the 

titles and abstracts first, and the full text of the articles in a second step. The following terms 

were applied: (“first episode psych*” OR “FEP” OR “early-onset psychosis” OR “DUP” OR 

“duration untreated psych*”) AND (“reduc*” OR “decreas*” OR “early” OR “early 

intervention” OR “early detection” OR “service”). Researchers conducted the electronic 

search in PubMed and Web of Science database, incorporating the Web of Science 

Collection, BIOSIS Citation Index, KCI-Korean Journal, MEDLINE, Russian Science 

Citation Index, SciELO Citation Index, and Ovid/Psych databases from inception until the 

February-01-2023, without language restrictions. Second, we manually reviewed all 
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references from the selected articles and extracted relevant additional articles. Articles 

identified were screened as abstracts, and after the exclusion of those which did not meet 

our inclusion criteria, the full texts of the remaining articles were assessed for eligibility, and 

decisions were made regarding their inclusion in the review.  

The following inclusion criteria were used to select the articles: a) individual studies, 

including conference proceedings; b) conducted in individuals with FEP; c) with both an 

intervention and a control group (including no intervention or historic control or alternative 

later intervention/treatment as usual -TAU-); d) evaluating DUP in both groups as an 

outcome measure or a mediator (as mean±SD or median) (definitions in eTable III); e) 

reporting the impact of early detection or intervention in ≥1 relevant outcome for both 

groups; and f) published in any language. Exclusion criteria were: a) reviews, clinical cases, 

and protocols; b) studies not reporting DUP in both groups; c) studies without an 

independent control group; and d) studies not reporting any outcome of interest. For the 

meta-analysis, additional inclusion criteria were: a) full reporting of the correlates or 

outcomes of interest (i.e., mean±SD or %, see below) in both groups, and b) non-

overlapping samples as defined by study program and recruitment period. 

 

Outcome measures and data extraction 

 

Three qualified psychiatrists (AA, EMB, JSV), independently carried out data extraction, 

which was cross-checked by another author (GSP). The variables extracted included: 

author, year, program, country, sample size, mean age, % males, DUP, % affective 

psychosis, control characteristics, main correlates/outcomes (positive symptoms, negative 

symptoms, total psychopathology, depressive symptoms, quality of life, functioning, 

remission, relapse, employment, hospitalisation) at baseline and longitudinally at the end of 

the study, quality assessment (see below), and key findings including other outcomes. DUP, 

positive symptoms, negative symptoms, total psychopathology, depressive symptoms, 

quality of life, and functioning were evaluated using continuous data (mean±SD) in both 

groups. For the intervention strategies section, the results from baseline to the end of the 

study were evaluated. Remission, relapse, employment, and admissions rates were 

evaluated categorically (%) in both groups, at baseline and follow-up, respectively.  

 

Strategy for data synthesis 

For the systematic review, we provided a narrative synthesis of the findings, structured 

around core outcomes and themes, excluding findings estimated meta-analytically, which 

were not repeated or expanded in this section. For the meta-analyses, the outcome measure 

was estimated when ≥3 studies were available by calculating the Hedges' g for all 



 6 

correlates/outcomes to favour comparability. Notably, the meta-analysis of DUP and the 

meta-analytic correlates of early detection strategies are cross-sectional, while the analyses 

of meta-analytic outcomes of early intervention strategies are longitudinal and consider 

changes from baseline to follow-up, thus allowing the evaluation of changes on different 

scales for the same outcomes. Since high heterogeneity was expected, random-effects 

meta-analyses were conducted29. The presence of publication bias was assessed by 

Egger’s test30, complemented by the “trim and fill” method to correct for the presence of 

missing studies when a risk of publication bias (i.e., small sample bias) was detected. 

Heterogeneity among study point estimates was assessed using Q statistics. The proportion 

of the total variability in the effect size estimates was evaluated with the I2 index31 and 

considered statistically significant when p0.05. I250% is typically considered an indication 

of high variability in the effect size estimates. We conducted sub-analyses and meta-

regression analyses for our three main research questions whenever ≥4 studies were 

available, including ≥2 studies per category in the categorial correlates/outcomes, to 

estimate the association between the efficacy of the intervention on each of the 

correlates/outcomes and (i) program continent (Europe vs America vs Australasia), (ii) FEP 

diagnosis (% affective psychosis), (iii) control content (TAU vs no intervention vs historic 

control), (iv) mean age (v), sex (% males), (vi) DUP, (vii) duration of the intervention -only 

for the intervention outcomes-, and (viii) study quality (weak vs moderate vs strong). Further 

harmonization was not required for any of the outcomes as they were not dependent on 

different scales. We carried out “leave one out” analyses for the meta-analysis on differences 

in DUP in individuals in early detection and intervention services vs. individuals from the 

control group. All p-values reported in the meta-analyses were two-sided, with alpha=0.05. 

Comprehensive Meta-analysis (CMA) V332 was used to perform the analyses. 

 

Risk of bias (quality) assessment. 

The study quality was assessed using the “Effective Public Health Practice Project” 

(EPHPP)33, 34, as most studies were expected not to be randomised. The following items 

were evaluated as good, fair, or poor: a) selection bias, b) design, c) confounders, d) 

blinding, e) data collection, and f) dropouts. The overall quality was rated in three categories: 

weak, moderate or strong. Studies were evaluated as strong when none of the items was 

rated as poor; moderate if one item was rated as poor; weak if ≥2 a-f items were evaluated 

as poor. After discussion with the corresponding author, 100% discrepancies were resolved. 

 

 

RESULTS   
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The literature search yielded 6,229 citations, which were screened for eligibility, and 33 

articles were finally included in the systematic review and meta-analysis (Figure 1). The 

database included 9,093 individuals: 5,288 in the intervention group and 3,805 in the control 

group. The total sample size (including both intervention and control groups) of the included 

studies ranged from 6535 to 1,23436 individuals (eTable IV). The mean age of the sample 

ranged from 21.236, 37 to 31.138 years. The proportion of males ranged from 45.3%39 to 

81.5%40. 

 

Meta-analysis of DUP 

Altogether, 14 cohorts from 12 different early intervention services (n=2,938) provided 

meta-analytic data to compare DUP in an intervention (n=1,616) vs. a control group 

(n=1,312). We found that the early detection/intervention group reduced DUP (g=0.168, 

95%CI=0.055–0.283) compared to the control group, with a small effect size (Figure 2). 

Heterogeneity was significant among the services (Q=29.109 p=0.006 I=55.34%). 

Publication bias was not detected (Egger’s test=1.83, p=0.309). In “leave one out” analyses, 

the statistical significance did not change in any scenario: the maximum ES was when LEO 

was removed (g=0.197, 95%CI=0.087–0.306), and the minimum ES was when OASIS was 

removed (g=0.142, 95%CI=0.033–0.267). 

 

Meta-analytic results of early detection strategies 

Studies reported (in descending order of frequency) on negative symptoms (k=10, 

n=2,255), positive symptoms (k=8, n=1,637), functioning (k=8, n=2,192), total 

psychopathology (k=7, n=1,934), employment rates (k=7, n=2,554), quality of life (k=4, 

n=1,002), depressive symptoms (k=3, n=610), and admission rates (k=3, n=754) (Table 1A, 

Figure 3).  

Compared to individuals in the control group, individuals in the early detection group had 

better functioning levels (g=0.281, 95%CI=0.073–0.488) at baseline. Total 

psychopathology (g=0.186, 95%CI=-0.173–0.546), admission rates (g=0.179, 95%CI=-

0.146–0.504), quality of life (g=0.154, 95%CI=-0.217–0.525), positive symptoms (g=0.078, 

95%CI=-0.126–0.283), negative symptoms (g=0.078, 95%CI=-0.064–0.219), employment 

rates (g=0.025, 95%CI=-0.124–0.173), and depressive symptoms (g=0.003, 95%CI=-

0.157–0.162), did not differ between both groups (Table 1A, Figure 3) (forest plots available 

in eFigures I). 

 

Meta-analytic outcomes of early intervention strategies 

Studies reported (in descending order of frequency) on negative symptoms (k=8, n=1,499), 

positive symptoms (k=7, n=1,490), total psychopathology (k=7, n=1,327), functioning (k=6, 
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n=1,452), admission rates (k=5, n=490), quality of life (k=4, n=1,061), remission rates (k=4, 

n=821), depressive symptoms (k=3, n=393), relapse rates (k=3, n=380) and employment 

rates (k=3, n=259) (Table 1, Figure 4). Compared to the control group, early intervention 

improved outcomes longitudinally including quality of life (g=0.600, 95%CI=0.408–0.791), 

increased employment rates (g=0.423, 95%CI=0.134–0.712), improved negative 

symptoms (g=0.417, 95%CI=0.153–0.682), decreased relapse rates (g=0.364, 

95%CI=0.117–0.612), reduced hospitalisations (g=0.335, 95%CI=0.198–0.468), improved 

total psychopathology (g=0.298, 95%CI=0.014–0.582), improved depressive symptoms 

(g=0.268, 95%CI=0.008–0.528) and improved functioning (g=0.180, 95%CI=0.065–0.295) 

at follow-up . No group differences were found for positive symptoms (g=0.337, 95%CI=-

0.022–0.696) and remission rates (g=0.306, 95%CI=-0.066–0.677 corrected to g=0.180, 

95%CI=-0.193, 0.552) (Table 1B, Figure 4) (forest plots available in eFigures II). 

 

Other non-meta-analytic outcomes of early detection and intervention strategies  

After implementing early detection strategies, differences were found in the referral patterns20, 

41, although not consistently42. Police referrals decreased by 15.2% (χ2=10.5, p=0.001)41, 

while self and family referrals increased by 10.7% (χ2=3.5,p=0.04)41 in the early detection 

group. Individuals with FEP in the early detection group were more likely to get clinical care 

without previous mental health services contact (p=0.003)6. Furthermore, early detection 

services had relatively more patients with affective psychosis (χ2=4.011, p=0.028)20, and low 

socioeconomic status (χ2=8.659, p=0.003)20, whereas premorbid functioning did not differ 

between the early detection and the control group43.  

 

Regarding early intervention strategies, some studies did not find significant group 

differences in help-seeking attempts44, while others found advantages for the intervention 

vs. the control group regarding decreased delay in help-seeking (p=0.01)45 and in reaching 

mental health services (p=0.003)45. Moreover, compared to the control group, individuals 

with FEP in the early intervention group had more friends after one year of care (p=0.02)46, 

greater improvements in cognitive symptoms (p<0.001)47 and perceived autonomy 

(p<0.01)48 after two years, and were less likely to live in supported housing after five years 

(p=0.02)49. Compared to the control group, individuals with FEP in the intervention group 

had lower admission rates and days hospitalized49, 50 (although not consistently51), and were 

less frequently admitted under the Mental Health Act51 or in locked units52 (all p<0.05). 

However, no intervention vs control group differences were found in the rates of police 

involvement and use of seclusion52. Individuals in the early intervention vs control group 

had fewer suicide attempts50 and death by suicide36, 50,53 (all p<0.05), lower rates of 

antipsychotics41, 54 (particularly first-generation antipsychotics38) and at lower dose41, with 
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lower maximum initial dosages55, as well as lower rates of benzodiazepines41 and 

anticholinergic medications41. Satisfaction with care was high in the intervention group 

(3.9/5 for patients and 4/5 for relatives)54. However, family satisfaction, after adjusting for 

baseline characteristics, was not higher anymore in the intervention vs. the control group in 

one of the included studies56. In the early intervention vs. control group, adherence to 

comprehensive community care was higher57, dropout rates lower56, and mental health 

service costs were lower 8 years after the early intervention ended (p=0.01)35 .A summary 

of the potential additional benefits detected in our systematic review can be found in eFigure 

V.  

 

Heterogeneity, publication bias and meta-regression analyses 

Heterogeneity across the included studies was statistically significant in 5/8 correlates in 

the early detection group, ranging from 56.6% to 87.9% in those correlates. Meanwhile, 

heterogeneity was statistically significant in 4/10 outcomes in the intervention group, 

ranging from 69.3% to 90.5% in those outcomes. Publication bias was not detected in any 

of the correlates at the time of service contact in the early detection strategies. 

Heterogeneity was detected in two of the early intervention strategy outcomes, i.e., 

admissions rates (p=0.036) and remission rates (p=0.003).  

 

Regarding admission rates, funnel plot inspection revealed asymmetry to the right. Due to 

the lack of small sample bias, we did not adjust results with the trim-and-fill method, and 

the original value was maintained. Regarding remission rates, funnel plot inspection 

revealed asymmetry to the left. Small effect bias was thus corrected with the trim-and-fill 

method, decreasing the effect size from g=0.306 (CI=-0.066–0.677) to g=0.180 (95%CI=-

0.193–0.552) (funnel plots available in eFigures III-IV). 

 

In meta-regression analyses of DUP, none of the variables evaluated was statistically 

significant (all p>0.05). In meta-regression analyses of early detection correlates, greater 

efficacy of early detection strategies for the total psychopathology outcome was associated 

with a higher mean age (=0.124, p=0.020), and a lower % of males (=-0.035, p=0.024). 

Greater efficacy of the interventions for quality of life was associated with a higher 

proportion of individuals with affective psychosis (=5.599, p=0.011), while greater efficacy 

for functioning was associated with a higher mean age (=0.061, p=0.029). There was no 

significant association between other evaluated moderating factors including DUP, 

continent, control content, and quality of the studies with other early detection correlates (all 

p>0.05) (eTable V).  For early intervention outcomes, a stronger decrease in the DUP was 

associated with a greater improvement in the intervention vs. control group in quality of life 
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(=0.025, p=0.023)  but not the severity of positive symptoms (β=-0.067, p=0.431), negative 

symptoms (β=0.053, p=0.151), overall psychopathology (β=0.0044, p=0.802), functioning 

(β=0.005, p=0.530), remission (β=0.040, p=0.178), or number of subsequent admissions 

(β=-0.014, p=0.234). A higher % of males (=0.080, p=0.014) was associated with a greater 

improvement in remission rates. There was no significant association between other 

evaluated moderating factor with other early intervention outcomes including % affective 

psychosis, control content, age or quality of the study (all p>0.05) (eTable VI).  

 

Quality assessment 

The quality of the included studies ranged from weak (k=16, 48.5%) to strong (k=3, 9.1%). 

The item most frequently reported as good was data collection (k=29, 87.9%); The item 

most frequently reported as poor was blinding (k=29, 87.9%) (eFigure VI). 

DISCUSSION  

To the best of our knowledge, this is the first systematic review and meta-analysis to 

comprehensively evaluate the role of DUP as a treatment target and moderator of early 

detection and intervention strategies for first episode psychosis. We aimed to look at the 

impact of early detection and intervention strategies on both DUP and related real-world 

outcomes. We described the results from 33 studies narratively and performed different 

meta-analyses with some of the most clinically relevant and most reported outcomes. We 

found that the intervention group reduced DUP (g=0.168) compared to the control group. 

While from the evaluated variables, the early detection group only had better functioning 

levels (g=0.281) at service engagement/baseline than the control group, the early 

intervention group was able to improve 8/10 outcomes: quality of life (g=0.600), employment 

rates (g=0.423), negative symptoms (g=0.417), relapse rates (g=0.364), admission rates 

(g=0.335), total psychopathology (g=0.298), depressive symptoms (g=0.268) and 

functioning levels (g=0.180) compared to the control group. 

We evaluated the role of DUP as a determinant of mental health for individuals with FEP. 

We found that the early detection/intervention group reduced DUP compared to the control 

group, with a small effect size. Our updated results are somewhat more promising than 

those from a previous meta-analysis reporting changes in DUP23, which found similar effect 

sizes (g=0.12), but did not detect significant differences between the groups (p0.05). 

However, these two meta-analyses both suggest that the current impact of early detection 

strategies on DUP is limited. We believe that there are some individuals with very long 

DUP24, that can only reach care with intensive efforts from professionals, which may be a 
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limiting factor that prevents early detection strategies from having a greater impact on DUP. 

In fact, one of the included studies found that while only 3.4% of the individuals in the control 

group had very long (>3 years) DUP, this number reached 15.0% in the intervention group 

(p=0.005)25. However, we cannot rule out that some of the strategies may have simply failed 

in their attempt to reduce DUP in individuals with FEP. In any case, evaluating the impact 

of the efforts to reduce DUP on mental health outcomes in first episode psychosis through 

early detection and intervention strategies is an important indication of their real-world 

effectiveness. Our results support the implementation of EIS aiming to shorten DUP with 

both an early detection and intervention component58, even if the impact on DUP seems 

limited. It is also possible that robust, comprehensive treatments in FEP improve outcomes 

regardless of DUP changes. Our superior results of early intervention strategies (improving 

8/10 outcomes) compared to early detection strategies would support this hypothesis. 

 

Early detection strategies resulted in better functioning levels at baseline compared to 

individuals in the control group. However, the groups did not differ regarding total 

psychopathology, admission rates, quality of life, positive symptoms, negative symptoms, 

employment rates, and depressive symptoms. One hypothesis would be that early detection 

may result in individuals entering services prior to more severe functional deterioration. 

However, although functioning is critical in psychosis and schizophrenia59, it seems that 

current detection strategies fail to detect individuals with FEP before more relevant 

symptoms and other poor outcomes develop. As discussed above, it is possible that the 

detection of more severely affected individuals that otherwise would have remained without 

treatment may have played a significant role. However, it is also possible and desirable to 

refine actual detection strategies. For instance, it seems that information campaigns60, 

especially if they are multi-focus61 in nature, can optimise detection strategies. Other 

strategies, like targeted health education to reduce DUP by helping to better identify signs 

of mental illness, have also shown promising results62, since ongoing training correlated 

with a DUP reduction62. Barriers to early detection include difficulties in detecting signs of 

early psychosis6, worries about stigma or coercive treatment6, and family difficulties in 

judging the disease appropriately63. Moreover, developing local networking activities 

targeting professionals in the education and primary healthcare sectors may help improve 

pathways to care64. A longer DUP has been associated with family members blaming 

puberty or ideology for the psychosis rather than considering a mental health problem63. 

This highlights the importance of outreach strategies and information campaigns in the 

community. Regarding the best detection strategies to reduce DUP and improve detection 

correlates, early intervention services typically provide treatment and support for both 

individuals experiencing psychosis and individuals who are at high risk of developing 
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psychosis65. Establishing standalone services for Clinical High Risk for Psychosis (CHR-P) 

with both an early detection and early detection component seems to be the most effective 

method for reducing DUP23, although the amount of available evidence is limited.  

Detection66 of individuals at CHR-P and early interventions67 directed towards the 

prevention of psychosis68, have the potential to maximize the benefits of early interventions 

in psychosis3, 69, favoring an earlier detection and potentially a reduction in the DUP.   

 

In our meta-analysis, compared to the control group, early interventions improved most 

clinical outcomes. Previous evidence suggests that early intervention services, even when 

these do not have a specific early detection component, can reduce DUP70. Our results 

align with a previous meta-analysis that found that early intervention services were superior 

to treatment as usual regarding each of the 15 meta-analysed outcomes4. Although we did 

not limit the included studies to randomised interventions4, apart from to those reporting 

DUP, our effect sizes were similar (small to medium). This finding suggests that the 

provision of early psychosocial and psychopharmacological interventions is clearly 

beneficial for individuals with FEP, possibly regardless of DUP. Interestingly, although 

previous evidence suggests that a delayed start of antipsychotic medication could lead to 

an increased manifestation and severity of positive symptoms in the long term71, the early 

intervention did not have a significant impact on positive symptoms, according to our results. 

We found that rates and doses of antipsychotics may be lower in the early intervention 

group41, 54, 55, probably in an attempt to minimise side effects72-74. The effect of this lower 

antipsychotic rate remains unknown, but recently several meta-analyses have shown that 

lower than therapeutic antipsychotic doses or dose reduction during maintenance treatment 

are associated with a higher risk of relapse and hospitalization75-79. In contrast, the number 

of studies evaluating remission rates was low (k=4), limiting our power for this analysis, and 

the confidence intervals for the remission rates also crossed the null hypothesis line.  

In the systematic review, other potential benefits of early detection and early intervention 

strategies for other outcomes are suggested, although due to limited data this was not 

accompanied by meta-analytical evidence. Among these outcomes, a decrease in 

potentially traumatic experiences, such as police referrals41, admissions in locked units52, 

or admissions under the Mental Health Act51, could be beneficial, as childhood and adult 

adversities have shown to be associated with increased psychotic symptoms in individuals 

with psychotic disorders80, and increased risk of developing psychosis81, 82. Among the 

evaluated outcomes, the benefits of early intervention services on suicide rates36, 50, 53 and 

on service users’ satisfaction54, pivotal to favour engagement and decrease dropout rates, 

are notable. Finally, from a management, resource allocation and funding perspective4, it is 
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relevant that the costs of early intervention services seem to be lower than the control group 

costs35, particularly due to lower inpatient costs83. 

 

According to our results, early detection strategies were more effective in older female 

individuals for total psychopathology, in individuals with affective psychosis for quality of life 

and in older individuals for functioning. Meanwhile, early intervention strategies were more 

effective in individuals with a more pronounced decrease in DUP for quality of life and in 

older individuals for remission rates. These findings suggest that some interventions may 

improve some particular outcomes more easily in individuals with certain characteristics, 

while in others, achieving this benefit may be more challenging. Precision or personalised 

medicine considers individual variability when establishing, targeting and delivering an 

intervention84, 85. Therefore, the need to stratify interventions according to individual 

characteristics has been suggested to improve outcomes86, 87. In fact, in early intervention 

for psychosis, individual characteristics may help detect patient subgroups requiring an 

adaptation in the duration of the interventions or in its specific content or may suggest the 

need for higher intensity interventions4. The implementation of EIS varies significantly 

worldwide. For instance, there is almost complete nationwide EIS coverage in Denmark and 

England, while almost no services are available in many other European countries and low-

income countries. It has been suggested that these differences are likely due to local 

traditions rather than science58. 

 

The current study has several limitations. First, the number of available studies was limited, 

especially for depressive symptoms and admission rates in the early detection correlates, 

and for depressive symptoms, relapse rates, and employment rates for early intervention 

outcomes. Other outcomes (e.g. police involvement) were not meta-analyzed due to lack of 

data but included in the systematic review. However, the database was extensive and 

sufficiently powered to evaluate a broad range of correlates/outcomes. Second, some of 

the studies had a suboptimal design, including the use of historical control groups due to 

ethical and implementation reasons. Consequently, 48.5% of the studies had a weak study 

quality, according to the EPHPP. Particularly, for 87.9% of the included studies, there was 

no blinding, or this feature was not reported. We conducted meta-regression analyses for 

both the quality of the studies and the control content and did not find any association 

between these factors and evaluated correlates/outcomes. Third, we only meta-analysed 

studies in which DUP for both groups was provided as mean±SD, as we were not able to 

pool median DUP following expert statistical advice. Studies using median DUP were 

included for meta-analytic results of early detection strategies and meta-analytic outcomes 

of early intervention strategies. However, this approach has allowed us to obtain more 
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homogeneous and comparable measures. Fourth, heterogeneity was significant for DUP 

and other outcomes, as detailed in the manuscript. Different factors may have influenced 

the observed heterogeneity, including the setting where the intervention was conducted, 

and the duration of the intervention. Nevertheless, heterogeneity is common in real-world 

scenarios, possibly being reflective of our having captured an authentic picture. Fifth, we 

could not determine for how long it would be appropriate for the interventions to be provided 

or their differential efficacy for discrete time periods. However, the duration of the 

intervention did not have a significant impact on any of the outcomes according to the meta-

regression analyses. Sixth, we evaluated nineteen outcomes, but we did not apply multiple-

testing correction. Note, as per the Cochrane handbook, that one in 20 independent 

statistical tests will be statistically significant at a 5% significance level89. Seventh, due to 

heterogeneity and limited number of the included studies, we could not report on the 

outcomes of specific detection or intervention strategies. Furthermore, all the studies 

evaluation early intervention outcomes contain early detection components aiming to 

reduce DUP. Finally, the thresholds regarding DUP varied, and we could not establish the 

target or minimum reduction of DUP, which would have a specific or threshold impact on 

mental health outcomes. The definitions of DUP were also different. Notably, defining and 

reporting DUP presents reliability challenges due to the presence of different levels of 

insight in patients, blurry borders between attenuated and full psychosis symptoms, and 

different levels of acuity and severity during the onset of symptoms. However, a meta-

analysis of 369 studies found no differences in DUP values according to the definition88. We 

conducted additional meta-regression analyses to evaluate any association between the 

analysed outcomes and various factors, including the continent where the intervention was 

carried out, % of study participants with affective psychosis, control content, mean 

participant age, % of males, DUP and duration of the intervention. 

Conclusion: When comparing strategies targeting DUP and control groups, the impact of 

early detection strategies on DUP and other outcomes is limited. However, the impact of 

early intervention on the outcomes evaluated, including quality of life, employment and 

relapse rates, is significant. Our results support the implementation of EIS with both an early 

detection and intervention component using robust and comprehensive treatments, even if 

the impact on DUP is limited. Further research into specific early detection and intervention 

components using culturally sensitive approaches is required. 
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Figure 1. Preferred Reporting Items for Systematic Reviews and 

Meta-analyses (PRISMA) flowchart outlining study selection process 
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 Figure 2: Forest plot of strategies to reduce DUP. 
 

 

 
Area is proportional to study weight   

Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper 
g error Variance limit limit Z-Value p-Value

EPIP 0.491 0.114 0.013 0.268 0.714 4.307 0.000
OASIS 0.485 0.119 0.014 0.252 0.718 4.076 0.000
TIPS cohort 1 0.432 0.151 0.023 0.136 0.728 2.861 0.004
J-CAP 0.254 0.227 0.052 -0.191 0.699 1.119 0.263
EDEN/Youthspace 0.237 0.161 0.026 -0.079 0.553 1.472 0.141
CIEIS 0.171 0.153 0.023 -0.129 0.471 1.118 0.264
RAISE 0.126 0.100 0.010 -0.070 0.322 1.260 0.208
TIPS cohort 2 0.123 0.119 0.014 -0.110 0.356 1.034 0.301
EASY 0.092 0.138 0.019 -0.178 0.362 0.667 0.505
EPPIC cohort 1 0.075 0.197 0.039 -0.311 0.461 0.381 0.703
PEPP 0.000 0.117 0.014 -0.229 0.229 0.000 1.000
STEP 0.000 0.184 0.034 -0.361 0.361 0.000 1.000
EPPIC cohort 2 -0.128 0.204 0.042 -0.528 0.272 -0.627 0.530
LEO -0.202 0.166 0.028 -0.527 0.123 -1.217 0.224

0.169 0.058 0.003 0.055 0.284 2.911 0.004
-1.00 -0.50 0.00 0.50 1.00

Meta Analysis
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Figure 3: Meta-analytic outcomes of early detection strategies 
 

 

 

 

 

*Outcomes were rescaled, so that positive results always illustrate favorable outcomes in the intervention group. 

  

Study name Statistics for each study Hedges's g and 95% CI

Hedges's Lower Upper 
g limit limit

Functioning 0.281 0.074 0.488
Total psychopathology 0.186 -0.172 0.544
Admission rates 0.179 -0.146 0.504
Quality of life 0.154 -0.216 0.524
Positive symptoms 0.078 -0.126 0.282
Negative symptoms 0.078 -0.063 0.219
Employment rates 0.025 -0.123 0.173
Depressive symptoms 0.003 -0.156 0.162

-1.00 -0.50 0.00 0.50 1.00

Meta Analysis
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Figure 4: Meta-analytic outcomes of early intervention strategies 
 

 

 

 

*Outcomes were rescaled, so that positive results always illustrate favorable outcomes in the intervention group. 

  

Study name Statistics for each study Hedges's g and 95% CI

Hedges's Lower Upper 
g limit limit

Quality of life 0.600 0.409 0.791
Employment rates 0.427 0.137 0.717
Negative symptoms 0.417 0.153 0.681
Relapse rates 0.366 0.117 0.615
Positive symptoms 0.337 -0.022 0.696
Admission rates 0.335 0.200 0.470
Remission rates 0.306 -0.065 0.677
Total psychopathology 0.298 0.014 0.582
Depressive symptoms 0.268 0.009 0.527
Functioning 0.180 0.065 0.295

-1.00 -0.50 0.00 0.50 1.00
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Table IA: Meta-analytic outcomes of early detection strategies 

 

 

 
Outcome K 

studies 

N 

INT 

N 

CTRL 

Hedges’ g Z 

score 

P Test for heterogeneity Egger´s test 

Mean 95%CI Q I2 P T value P 
Functioninga 8 (10) 1182 1010 0.281 0.073 0.488 2.653 0.008 27.310 74.368 <0.001 0.209 0.841 

Total psychopathologyb 7 (10) 1032 902 0.186 -0.173 0.546 1.016 0.310 49.654 87.916 <0.001 0.307 0.771 

Admission rates 3 (3) 348 406 0.179 -0.146 0.504 1.08 0.280 5.747 65.202 0.056 0.143 0.908 

Quality of life 4 (5) 546 456 0.154 -0.217 0.525 0.812 0.417 13.193 77.261 0.004 4.182 0.053 

Positive symptomsc 8 (14) 809  828 0.078 -0.126 0.283 0.749 0.454 26.951 74.027 <0.001 0.367 0.726 
Negative symptomsd 10 (16) 1231 1024 0.078 -0.064 0.219 1.078 0.281 20.719 56.559 0.014 0.638 0.541 

Employment rates 7 (7) 1307 1247 0.025 -0.124 0.173 0.324 0.746 7.585 20.901 0.270 0.262 0.804 

Depressive symptomse 3 (3) 328 282 0.003 -0.157 0.162 0.031 0.975 0.059 0.000 0.971 0.333 0.795 
aFunctioning was evaluated with the Global Assessment of Functioning (GAF)9, the Social and Occupational Functioning Assessment Scale (SOFAS)10 or the Global Functioning: 

Role (GFR); Global Functioning: Social (GFS)11,12. 
bTotal psychopathology was evaluated with the Positive and Negative Syndrome Scale (PANSS)2 or the Brief Psychiatric Rating Scale (BPRS)4. 
cPositive symptoms were evaluated with the Positive and Negative Syndrome Scale (PANSS)2, the Scale for the Assessment of Positive Symptoms (SAPS)3 or  the Brief Psychiatric 

Rating Scale (BPRS)4.  
dNegative symptoms were evaluated with the Positive and Negative Syndrome Scale (PANSS)2 or the Scale for the Assessment of Negative Symptoms (SANS)5. 
eDepressive symptoms were evaluated with the Hamilton Rating Scale for Depression (HAM-D)6, the Calgary Depression Scale for Schizophrenia (CDSS)7 or the Beck Depression 

Inventory (BDI)8. 
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Table IB: Meta-analytic outcomes of early intervention strategies 
 

Outcome K 

studies 

N 

INT 

N 

CTRL 

Hedges’ g Z score P Test for heterogeneity Egger´s test 

Mean 95%CI Q I2 P T 
value  

P 
value 

Quality of lifea 4 (5) 575 486 0.600 0.408 0.791 6.146 <0.001 3.737 19.726 0.291 1.890 0.199 

Employment rates 3 (3) 132 127 0.427 0.135 0.718 2.869 0.004 0.376 0.000 0.829 0.096 0.939 

Negative symptomsb 8 (13) 849 650 0.417 0.153 0.682 3.091 0.002 41.017 82.934 <0.001 0.374 0.721 

Relapse rates 3 (3) 194 186 0.366 0.117 0.616 2.882 0.004 0.223 0.000 0.894 0.295 0.817 

Positive symptomsc 7 (12) 813 677 0.337 -0.022 0.696 1.841 0.066 63.406 90.537 <0.001 0.788 0.466 

Admission rates 5 (5) 246 244 0.335 0.198 0.468 4.057 <0.001 4.408 9.248 0.354 3.617 0.036d 

Remission rates 4 (4) 426 395 0.306 -0.066 0.677 1.613 0.107 9.772 69.300 0.021 18.656 0.003e 

Total psychopathologyf 7 (10) 677 650 0.298 0.014 0.582 2.054 0.040 27.990 78.564 <0.001 0.080 0.939 

Depressive symptomsg 3 (3) 196 197 0.268 0.008 0.528 2.019 0.043 3.029 33.968 0.220 3.994 0.156 

Functioningh 6 (7) 803 649 0.180 0.065 0.295 3.062 0.002 2.155 0.000 0.827 1.14 0.312 
aQuality of Life was evaluated with the Quality of Life Scale (QLS)13, the Short Form Health Survey (SF-12)14 or the World Health Organization Quality of Life (WHO-QoL)15. 
bNegative symptoms were evaluated with the Positive and Negative Syndrome Scale (PANSS)2 or the Scale for the Assessment of Negative Symptoms (SANS)5. 
cPositive symptoms were evaluated with the Positive and Negative Syndrome Scale (PANSS)2, the Scale for the Assessment of Positive Symptoms (SAPS)3 or  the Brief Psychiatric 

Rating Scale (BPRS)4. 
dFunnel plot inspection revealed asymmetry to the right. Due to the lack of small sample bias, we did not adjust our results with the trim-and-fill method. 
eFunnel plot inspection revealed asymmetry to the left. Small sample bias was corrected with the trim-and-fill method: to g=0.180, 95%CI=-0.193–0.552. 
fTotal psychopathology was evaluated with the Positive and Negative Syndrome Scale (PANSS)2 or the Brief Psychiatric Rating Scale (BPRS)4. 
gDepressive symptoms were evaluated with the Hamilton Rating Scale for Depression (HAM-D)6, the Calgary Depression Scale for Schizophrenia (CDSS)7 or the Beck Depression 

Inventory (BDI)8. 
hFunctioning was evaluated with the Global Assessment of Functioning (GAF)9, the Social and Occupational Functioning Assessment Scale (SOFAS)10 or the Global Functioning: 

Role (GFR); Global Functioning: Social (GFS)11,12. 
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