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Reduction of duration of untreated psychosis (DUP) is
the key strategy of early interventions for improving the
outcomes of first-episode psychosis. Although several con-
trolled interventional studies have been conducted with the
aim of reducing DUP, the results are highly inconsistent
and conflicting. The current study systematically searches
Web of Science and Ovid for English original arti-
cles investigating interventions adopted to reduce DUP,
compared to a control intervention, up to April 6, 2017.
Sixteen controlled interventional studies were retrieved,
including 1964 patients in the intervention arm and 1358
in the control arm. The controlled intervention studies
were characterized by standalone first episode psychosis
services, standalone clinical high risk services, community
interventions, healthcare professional training, and multi-
focus interventions. Random effects meta-analyses were
conducted. There was no summary evidence that availa-
ble interventions are successful in reducing DUP during
the first episode of psychosis (Hedges’ g = —0.12, 95%
CI = —0.25 to 0.01). Subgroup analyses showed no differ-
ences within each subgroup, with the exception of clinical
high risk services (Hedges’ g = —0.386, 95% CI = —0.726
to —0.045). These negative findings may reflect a parceled
research base in the area, lack of prospective random-
ized controlled trials (only 2 randomized cluster designed
studies were present) and small sample sizes. There was
substantial heterogeneity (I = 66.4%), most of which
was accounted by different definitions of DUP onset
(R?* = .88). Psychometric standardization of DUP defini-
tion, improvement of study design, and implementation of
preventative strategies seem the most promising avenues
for reducing DUP and improving outcomes of first-episode
psychosis.
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Introduction

Psychosis is one of the most debilitating psychiatric con-
ditions with limited options to improve outcomes.! One
key strategy is reducing the duration of untreated psy-
chosis (DUP), the time from the first symptom of psy-
chosis to the start of treatment.? Accumulating studies
have shown that a longer DUP is associated with poorer
outcomes for people with first-episode psychosis (FEP),
including worse positive** and negative symptom*° sever-
ity, poorer rates of remission,**’ poorer social cogni-
tion,** and cognitive impairment.®*!° In addition to the
clinical, functional, and cognitive benefits, reducing DUP
is associated with reducing the social consequences of
psychosis onset, such as social isolation, unemployment,
homelessness, and can reduce deliberate self harm'!!?
and violence toward others.!>"® Under standard care,
DUP tends to be quite long, with means varying between
22 weeks and over 150 weeks,'* with high heterogeneity
between patients.!” These long periods without treatment
arise from several sources, both intrinsic (eg, symptom
severity, patients’ attitude) and extrinsic (eg, access to
care).' These considerations lay foundations for special-
ized early intervention services' with the aim of improv-
ing early detection and facilitating pathways to care and
treatment; minimizing DUP.

In recent years, many different interventions have been
trialed to reduce DUP, targeting different sources of refer-
rals for FEP cases such as general practitioners, service
providers, and the community. These specific interventions
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have been varied including programs networking primary
healthcare providers and public education,!” early detec-
tion programs identifying FEP patients'>'® or those at
clinical high risk for psychosis (CHR-P),"? information
workshops,?! written information in information packs,
newsletters or brochures,'”?> community intervention
teams and activities,'® and websites and telephone hot-
lines.!” Studies have typically compared service providers
(standalone FEP services or standalone CHR-P services),
community, healthcare professional training or multifo-
cus (combining other types) interventions to a control
group. The overall impact of these controlled interven-
tions for reducing the DUP is still undetermined because
the findings are conflicting.”*** Earlier reviews suggested
that interventions reducing DUP held promise for pro-
ducing better outcomes in FEP,'%? but these studies did
not combine qualitative and quantitative data synthesis.
Furthermore, in the years since the last review,'® there
have been significant additions to the literature.?->>-%

The primary aim of the current study is to systemat-
ically review the conflicting evidence for the impact of
specific controlled interventions in reducing DUP and
to provide a meta-analysis measuring their magnitude,
consistency, determining which type of intervention is
the most successful, as well as addressing potential con-
founders. These analyses may be particularly informa-
tive for the implementation of early psychosis services
worldwide.

Methods

Selection Procedures and Data Collection

Search Strategies. PRISMA® and MOOSE guidelines®
were adhered to throughout to achieve high quality of
reporting (supplementary eTables 1 and 2). Details of
the protocol for systematic review were registered on
PROSPERO (CRD42017057082).

A 2-step systematic search of the literature was performed
by 2 independent researchers (S.L. and G.C.) to identify rel-
evant studies investigating the effect of controlled interven-
tions aiming to reduce DUP in early psychosis.'®

At a first step, the Web of Science database by Thomson
Reuters (including Web of Science, BIOSIS Citation Index
and MEDLINE) and the Ovid database by Wolters Kluwer
(including MEDLINE and PsycINFO) were searched.
Keywords used were (“duration of untreated psychosis™)
AND (intervention OR decreas* or reduc*). The search
was extended from inception until April 6, 2017.

The second step involved an electronic manual search
of references found in the included articles. Articles found
through these steps were then screened on the basis of
title or abstract reading. Articles that remained were then
fully downloaded as PDFs and assessed for eligibility on
the basis of full text reading. Disagreements regarding
studies fitting inclusion criteria were resolved by consen-
sus with a third researcher (D.O.).

Can We Reduce the Duration of Untreated Psychosis?

Inclusion Criteria. ~ Articles meeting the inclusion criteria
for the current systematic review and meta-analysis: (a)
were original articles or original data presented as con-
ference abstract, written in English, () included patients
diagnosed with a psychotic disorder defined according to
standard international Diagnostic and Statistical Manual
of Mental Disorders (DSM) or International Statistical
Classification of Diseases and Related Health Problems
(ICD) criteria—any version, (¢) were controlled studies
with either randomized cluster, cohort, or cohort analytic
designs, and (d) reported DUP as a key outcome measure,
as defined by each individual article. We did not restrict
inclusion to any specific study design.

Exclusion Criteria. We excluded (a) pilot datasets,
reviews, articles in languages other than English, (b) arti-
cles failing to report enough data to perform a meta-analy-
sis (authors were contacted to obtain missing data), and (¢)
studies with overlapping cohorts (only the study with the
largest sample or most recently published was included).

Recorded Variables. We recorded the following variables
from each article relating to patients: mean age, gender,
ethnicity (% white), marital status (proportion of married
subjects), cannabis abuse/dependence (% meeting abuse/
dependence criteria), alcohol abuse/dependence (% meet-
ing abuse/dependence criteria), living status (% living
independently), migrant status (% nonmigrants), psy-
chotic symptom severity at baseline (PANSS), diagnosis
(% schizophrenia); relating to the study: author, length
of intervention (months) (time intervention was delivered
to community, healthcare professionals, etc.), quality of
studies (see below), publication year, continent, healthcare
system type (Semashko, Bismarck, market-based), type of
controlled interventions (standalone FEP services, stand-
alone CHR-P services, community interventions, health-
care professional training, and multifocus interventions),
primary media of intervention (written or audiovisual in-
formation, direct contact or service configuration, defined
below), study design (randomized cluster, cohort analytic,
cohort), target of intervention, control DUP, definition of
DUP onset, definition of DUP endpoint.

The main outcome was DUP in intervention groups and
control groups. We extracted meta-analytical DUP data
(see “Statistical Analysis” section) and DUP definitions
(at onset and endpoint).

Quality Assessment. Evaluation of quality of studies
was performed using a risk bias tool, an adapted ver-
sion of the Newcastle Ottawa Scale® (see supplementary
eMethods 1).

Statistical Analysis

The effect-size measure was Hedges’ g.3* This indexed the
impact of the specific intervention on the DUP. Negative
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values indicated reduced DUP in the intervention group
and positive values indicated reduced DUP in the control
group. The DUP was primarily measured through mean
value (in days) and standard deviation (SD) or median value
(in days) and standard error of the mean (SEM) (when pre-
sented instead of mean and SD) and group size (n). Where
these values were not available other complementary sta-
tistics allowing the estimation of Hedges’ g were extracted.

Controlled interventional strategies were defined as:
(a) standalone FEP services, (b) standalone CHR-P serv-
ices, (c) community interventions, (d) healthcare profes-
sional training, and (e) multifocus interventions. These
subgroups were defined by the systematic review that
was conducted ahead of the meta-analysis, as indicated
below. The meta-analyses included an overall estimate
across all subgroups as well as within-subgroup summary
effects and between-subgroups effects.

Heterogeneity among study point estimates was
assessed using Q statistics®® and the proportion of the
total variability in the effect size estimates evaluated with
the I? index.* Given the methodological heterogeneity of
the included studies, random effects models*® were em-
ployed using the method of DerSimonian and Laird.?’

Risk of publication bias was tested by visual inspection
of funnel plots in addition to the application of the Egger
regression intercept method*® and the Duval and Tweedie
“trim and fill” method.” To further assess the robustness
of the results, we performed sensitivity analyses by sequen-
tially removing each study and re-running the analysis.*

To explain any heterogeneity found, meta-regression
analyses were conducted when at least 10 studies were avail-
able for the specific confounders relating to patients: mean
age, gender, ethnicity (% white), marital status (proportion
of married subjects), cannabis abuse/dependence (% meet-
ing abuse/dependence criteria), alcohol abuse/dependence
(% meeting abuse/dependence criteria), living status (% liv-
ing independently), migrant status (% non-migrants), psy-
chotic symptom severity at baseline (PANSS), diagnosis
(% schizophrenia); relating to the study: length of inter-
vention (months), quality of studies (see below), publica-
tion year, continent, healthcare system type (Semashko,
Bismarck, market-based), study design (randomized clus-
ter, cohort analytic, cohort), control DUP, definition of
DUP onset, definition of DUP endpoint. When PANSS
scores were not available for symptom severity, SAPS/
SANS or BPRS scores were converted to PANSS, follow-
ing previously established procedures.*'*

The significance level was set to 0.05 (2-sided). Meta-
analyses were performed using Comprehensive Meta-
Analysis Software version 3* and STATA version 13.#

Results

Database

The flow of articles through the initial literature search,
including numbers of articles screened, assessed for
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eligibility and included in the review, is summarized in
the PRISMA plot (figure 1). The search uncovered 14
independent articles (7 new?**° compared to the pre-
vious systematic search'®) in addition to 2 new confer-
ence abstracts.** Five of the previously found studies
were excluded, one for not including a control group,
another for not explicitly reporting DUP? and 3 for
overlapping data.”**4 The final database comprised 16
studies including 1964 patients in the intervention arm
and 1358 in the control arm. All studies used similar defi-
nitions of FEP, with 12 studies defining it according to
DSM-1V,!5:20:21.24-294546.50 2 gccording to DSM-III-R, 718 1
according to ICD-10,°" and 1 employing both ICD-10 and
DSM-1V*. The mean age of the intervention and control
groups were 25.5 years (range 21.6-36.6) and 26.4 years
(range 22.0-38.0), respectively. The mean length of inter-
vention was 31.3 months (range 8-78 months). All the
studies had either cohort,!718242729304550 cohort ana-
lytic,!>20284¢  or randomized cluster design.?>' More
information on interventions is detailed in table 1.

Systematic Review of the Type of Interventions for
Reducing the DUP

All included studies were investigating an intervention
aiming to reduce DUP compared to a control group.
DUP onset was operationalized as patient report of
onset of frank psychotic general symptoms in 8 stud-
ies,!8:2425.21.29.305051 35 patient report of onset of frank
psychotic positive symptoms in 4 studies,!?*245 defined
psychometrically using PANSS in 2 studies!>?* or unre-
mitting psychotic symptoms for greater than 1 week in
1 study.! DUP endpoint was operationalized as general

Records identified through database
and manual searching
(n=617)

l

[ Eligibility } [ Screening ][Identification}

Records screened
Records excluded
= —>
(n=474) (n=397)
Full-text art‘icl-es .assessed for Full-text articles
eligibility excluded with reason
(n=77) of exclusion
‘ No intervention
Original published studies (n=31)
(n=16) Review/meta-analysis
Data from conference abstract (n=4)
(n=2) No control group
(n=28)
SR l Overlapping
- (n=5)
2 Studies included in the meta-
% analysis
£ (n=18)
—

Fig. 1. PRISMA flow chart.



Table 1. Description of Included Studies

Can We Reduce the Duration of Untreated Psychosis?

Location
(Health care Duration of Intervention,  Control, FEP Intervention
Initiative Provision Type) Intervention n n Age (SD) DUP Definition Definition Type (Target)
CIEIS? London, UK 12 months 104 66 22.4(6.3) Retrospective, DSM-IV Community
(Semashko) clinical intervention
(Community
workers—
non-healthcare)
DETECT® Dublin, Ireland 78 months 172 151 26.2 Retrospective, DSM-1V Multifocus
(Bismarck) (IQR: clinical intervention
20.9, (GPs, general
36.0) public,
universities)
EASY/JCEP?* Hong Kong 12 months 479 122 31.6 (8.4) Retrospective, DSM-IV Community
(Semashko) clinical intervention
(general public)
EDEN? Birmingham, 18 months 77 74 30.9 Retrospective,  DSM-IV Community
UK (Semashko) clinical intervention
(general public,
patients)
EPIP" Singapore 2 years 287 107 25.4 (8.5) Retrospective, DSM-III-R Multifocus
(Bismarck) clinical intervention
(GPs, general
public, patients,
patients’
families)
EPPIC™ Melbourne, 8 months 51 51 22.4 (3.8) Retrospective,  DSM-III-R Standalone
Australia clinical FEP service
(Bismarck)
EPPIC* Melbourne, 12 months 40 58 22.2(3.4) Retrospective, DSM-1V Multifocus
Australia clinical intervention
(Bismarck) (GPs, secondary
schools)
IMAGES?* Jujuy, Argentina 6 years 53 53 30.7 Retrospective,  DSM-IV/  Healthcare
(Bismarck) (11.1) clinical ICD-10 professional
training (health
workers)
LEOCAT?! London, UK 27 months 36 35 23.9 Retrospective, DSM-IV Healthcare
(Semashko) (5.27) psychometric professional
training (GPs)
OASIS* London, UK S years 43 147 24.0 (5.5) Prospective, DSM-1V Standalone
(Semashko) psychometric ARMS service
PAE-TPI* Barcelona, 15 months 133 58 - Retrospective, DSM-1V Standalone
Spain clinical FEP service
(Semashko)
PEPP¥ Ontario, Canada 2 years 85 84 25.0 (7.8) Retrospective, DSM-IV Multifocus
(Semashko) clinical intervention
(GPs, general
public, high
school students,
university
students,
patients’
families)
PEPP¥ Ontario, Canada 42 months 145 132 24.3 (4.0) Retrospective, DSM-IV Healthcare
(Semashko) clinical professional
training (GPs)
REDIRECT®" Birmingham, 30 months 65 58 22.7(3.7) Retrospective, ICD-10 Healthcare
UK (Semashko) clinical professional
training (GPs)
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Table 1. Continued

Location
(Health care Duration of Intervention,  Control, FEP Intervention
Initiative Provision Type) Intervention n n Age (SD) DUP Definition Definition Type (Target)
STEP# USA 18 months 53 — Retrospective,  DSM-IV Multifocus
(market-based) psychometric intervention
(secondary
schools, GPs,
acute clinical
care providers,
community
agencies)
TIPS® Rogaland 4 years 141 140 28.6 (9.1) Retrospective, DSM-IV Multifocus
County, Norway psychometric intervention
(Bismarck) (GPs, general
public,
healthcare
workers)

Note: FEP, first-episode psychosis; DUP, duration of untreated psychosis; DSM, diagnostic and statistical manual of mental disorders;
ICD, International Statistical Classification of Diseases and Related Health Problems.

commencement of antipsychotic treatment in 12 stud-
ies,!5:17:18.20.2124-2628.30.4551 3() days’ consistent antipsychotic
medication in 2 studies?”*° or first contact with FEP ser-
vices in 1 study.” Information on DUP onset and end-
point definition used was missing in one study.*® All but
one? defined the DUP retrospectively,!%!7:18.21.24-30.4546.5051
Most studies were performed in high-income countries
on urban populations,!>17:18.20.2124-29.4546.3051 with the only
exception focusing on a rural population in Argentina.*
Three studies'®2% focused on service configuration alone
as main type of intervention. Two of these investigated
the effect of FEP services'®*® with the other focusing on
the effect of CHR-P services.”® The 2 approaches were
quite distinct in that the CHR-P service was the only
one to adopt a longitudinal design. The remaining stud-
ies combined early intervention with education-based
interventions. Specifically, 3 studies?**?° focused entirely
on community interventions: psychosis awareness cam-
paigns using promotional material for early interven-
tion services, talks, and exhibitions aimed at the public.
Seventy-five percent of community intervention studies
combined direct contact with audiovisual promotional
materials. A further 4 studies??3%3! targeted healthcare
professionals. All studies emphasized direct contact, par-
ticularly through workshops but only half incorporated
audiovisual materials. A further 6 studies were multifo-
cus interventions, combining different types of service
configuration with community education campaigns and
healthcare professional training.!>!"24234550 [t was thus
possible to cluster the types of controlled interventions
across 5 subgroups: standalone FEP services, standalone
CHR-P services, community interventions, healthcare
professional training, and multifocus interventions (more
detail on the content of each intervention can be seen in
supplementary eTable 3).
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Meta-Analytical Summary of Interventions for
Reducing DUP

The overall effect for DUP reduction across all the
included studies was small (Hedges” ¢ = —0.12, 95%
CI = —0.25 to 0.01) and did not reach significance
(P = .077; figure 2). When only including studies pub-
lished in peer-reviewed journals, there were no significant
changes (Hedges” g = —0.07, 95% CI = —0.20 to 0.05).

Subgroups Meta-Analysis of Interventions for
Reducing DUP

Within-subgroup analysis showed no significant effects
within 4 of the 5 subgroups (figure 2): multifocus inter-
ventions (Hedges” g = —0.014; 95% CI = —0.291 to 0.263),
community interventions (Hedges’ g = —0.186; 95%
CI = —0.451 to 0.079), healthcare professional training
(Hedges’g=-0.010,95% CI=-0.173t00.152) and stand-
alone FEP service (Hedges” g = —0.366, 95% CI = —0.821
to 0.150). Conversely, standalone CHR-P services did
significantly reduce DUP (Hedges’ g = —0.386, 95%
CI = -0.726 to —0.045). However, this was very under-
powered with only one study. Furthermore, between-sub-
group analyses showed no significant differences across
the 5 types of intervention (Q = 9.283, df =4, P = .054).

Heterogeneity, Meta-Regressions, Publication Bias, and
Sensitivity Analysis

There was substantial heterogeneity present in the meta-
analysis, with an P of 66.4% (Q = 44.697, P < .001,
df = 15), which justified conducting meta-regression
analyses.

Meta-regressions were conducted on (1) complete set
of studies for length of intervention, publication year,



Study
ID

Community Interventions
Connor, 2016 [22]
Lloyd-Evans, 2015 [23]
Chan, 2016 [20]
Subtotal

Multifocus Interventions
Melle, 2004 [9]
O'Donoghue, 2014 [19]
Malla, 2005 [45]

Krstev, 2004 [18]
Chong, 2005 [11]
Srihari, 2017 [40]
Subtotal

Healthcare Professional Training
Padilla, 2016 [24]

Malla, 2014 [21]

Lester, 2009 [46]

Power, 2007 [15]

Subtotal

Standalone FEP Service
McGorry, 1996 [12]
Barajas, 2016 [41]
Subtotal

Standalone CHR-P Service
Valmaggia, 2015 [14]
Subtotal

Overall

Can We Reduce the Duration of Untreated Psychosis?

hedges (95% ClI)

-0.43 (-0.75, -0.11)
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-0.01 (-0.17, 0.15)

-0.07 (-0.46, 0.31)
-0.57 (-0.88, -0.26)
-0.34 (-0.82, 0.15)

-0.39 (-0.73, -0.05)
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-0.12 (-0.25, 0.01)

I
1

Fig. 2. Forest plot showing results of random effects within-subgroup analysis and overall summary effect.

study design and control DUP, (2) n = 15 for quality of
studies, definition of DUP onset and endpoint, (3) n = 14
for mean age gender, and (4) n = 10 for marital status.
Analyses for other factors mentioned in the methods were
not performed as fewer than 10 studies contributed rele-
vant data. There were no significant effects for the follow-
ing patient-related variables: age (§ = —0.022, P = .274),
gender (§ < 0.001, P = .973), marital status (§ = 0.006,
P = .708), or for the following study-related variables:
length of interventions (§ = 0.002, P = .473; figure 3),
quality of studies (§ = 0.070, P = .396), publication year
(B = —0.012, P = .317), continent (Q = 1.73, P = .786),
healthcare system type (Q = 1.36, P = .507), study design
(Q = 4.13, P = .127) or definition of DUP endpoint
(Q = 1.15, P = .562) see supplementary eFigures. Meta-
regression of control DUP showed that a longer DUP at
the start of the study was associated with a greater reduc-
tion in DUP (§ < —=0.001, P =.028). This model explained
over a third of the total between-study variance (R> = .37;
figure 4). However, this effect was mostly driven by 2 out-
liers'”*; when these were removed, the effect was no lon-
ger significant (§ < —0.001, P = .115). Meta-regression of
definition of DUP onset showed that defining the DUP
onset as the onset of frank psychotic positive symp-
toms or by using the PANSS was associated with a sig-
nificantly greater decrease in DUP compared to other
onset definitions (§ = —0.400, P < .001 and = —0.480,

P < .001, respectively) (figure 5). This model explained
a substantial proportion of total between-study variance
(R* = .88). A multivariate meta-regression model includ-
ing control DUP and definition of DUP onset was tested
but was nonsignificant (P = .0536, R> = .39).

There was no evidence of publication bias as indicated
by visual inspection of the funnel plots (supplementary
eFigures 10 and 11) and by the Egger regression intercept
(intercept = —0.508, P = .386). Sensitivity analysis did not
suggest sensitivity of the meta-analytic estimate to the re-
moval of any one study (supplementary eFigure 12), con-
firming the robustness of the findings.

Discussion

This is the first meta-analysis of the impact of controlled
interventional studies to shorten DUP in FEP. We found
16 controlled studies investigating interventions to reduce
DUP in FEP patients. The database was relatively large
with 1964 patients in intervention groups and 1358 in
control groups with duration of interventions lasting an
average of 31.3 months. There was no overall evidence
that they were effective in reducing the DUP. Within-
subgroup analyses did not provide evidence that stand-
alone FEP services, community interventions, healthcare
professional training, or multifocus interventions are
effective in reducing DUP compared to control. Although
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Fig. 3. Meta-regression analyses. Effect of controlled intervention
on the DUP (Hedges’ g) by length of intervention (months).
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Fig. 4. Meta-regression analyses. Effect of controlled intervention
on the DUP (Hedges’ g) by control DUP (days).

there was some evidence that standalone CHR-P services
are effective in reducing DUP compared to control, this
analysis had low power and between-subgroup analy-
sis showed no superiority of any type of intervention.
There were no publication biases and the results were
not affected by outliers. The heterogeneous definition
of DUP onset explained a substantial proportion of the
observed variance.

The principal finding of this meta-analysis is lack
of overall summary evidence for any beneficial impact
of controlled interventions for reducing the DUP. Our
finding corroborates earlier systematic reviews conclud-
ing that the evidence base for effective reductions of
DUP was “very limited.”!® Negative findings are always
difficult to interpret because “absence of evidence is not
equivalent to evidence of absence.” However, ours are
unlikely to be secondary to low power since the anal-
yses are based on a larger sample compared to previ-
ous systematic reviews's and the overall effect was very
small in magnitude. Furthermore, the negative findings
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Fig. 5. Meta-regression analyses. Effect of controlled intervention
on the DUP (Hedges’ g) by DUP onset definition.

were robust and not due to publication biases or to the
presence of outliers. Moreover, when the analyses were
stratified within and between the different subgroups
the results were overall unchanged. Within subgroup
analyses indicated that the lack of DUP reduction was
specific to standalone FEP services, community, health-
care professionals training or multifocus interventions.
The only exception was noted in relation to standalone
CHR-P services. However, this is the only report avail-
able; these findings should be interpreted cautiously.
Furthermore, the magnitude of the effect size for this
study was still small to medium and between-subgroup
analysis highlighted no significant effect of subgroup
on DUP.

Shortening DUP is influenced by many different fac-
tors. It is possible that the negative findings may be
the consequence of substantial heterogeneity both at a
patient-level and across individual studies. Variation in
DUP values within each study was high and this raises
the question of individuality of cases and the factors
that will vary from patient to patient. We attempted to
address study-level heterogeneity with meta-regression
analyses on numerous patient related variables (mean
age, gender, marital status) and study related variables
(length of intervention, quality of studies, publication
year, continent, study design, and definitions of DUP
at endpoint), that revealed no significant effects. We
found that a shorter start DUP (control DUP) leaves less
opportunity for reducing DUP, however, this effect was
very small and influenced by outliers. Conversely, the def-
inition of DUP onset had a stronger impact on reducing
DUP, explaining more than half of the observed heter-
ogeneity. The definition of DUP is not precisely opera-
tionalized and still subject to variable ascertainment. !¢
Defining onset psychometrically using the PANSS or
with positive symptoms using a clinical instrument was
linked with a significant reduction in DUP while other



definitions were not (figure 5). This suggests the useful-
ness of psychometric and clinical instruments as a way
of reliably defining the onset of DUP. Proper psycho-
metric studies are however required to standardize DUP
definition. For example, issues have previously been
raised regarding the pseudospecificity of the PANSS (eg,
correlations between different subdomains that are not
entirely independent).>

The current meta-analysis has some potential clinical
implications. It highlights that, although the positives
for reducing DUP seem obvious, accomplishing this is
difficult. This meta-analysis has not provided convinc-
ing evidence that current approaches to reduce DUP
are effective in accomplishing their aim, with the poten-
tial exception of CHR-P services. Our findings are par-
ticularly concerning if interpreted along with the other
recent meta-analytical negative findings showing that
specialized early intervention programs based on inte-
grated psychopharmacological, psychoeducational, and
psychological interventions are not more effective in pre-
venting a relapse following a FEP than standard care.!
From a purely meta-analytical perspective, these 2 recent
meta-analyses indicate that despite all efforts, there is not
yet convincing, robust evidence that early interventions
in psychosis can reliably reduce DUP or prevent relapse,
even when cutting edge treatments are implemented
under well-resourced research scenarios. Although such
a gloomy figure may shed pessimistic light on the field of
early interventions in psychosis, our findings should be
interpreted cautiously. Meta-analyses inherit the method-
ological limitations of the underlying individual studies.
It is possible that small sample size (over half of included
studies had » < 100 in intervention or control group),
suboptimal study designs and idiosyncratic interventions
do not allow retrieval of consistent effects. Indeed, we
found that the definition of the DUP was unstandard-
ized and associated with significant heterogeneity. Thus,
it seems clear that some standardization of DUP inter-
vention studies should be on the research agenda for the
near future. Similarly, differences in how a “first” episode
is defined could further add heterogeneity, potentially
referring to first contact with services for a psychotic
disorder, first adequate treatment for a psychotic disor-
der or presenting within a specific amount of time since
symptom onset.> Furthermore, since there are many dif-
ferences between interventions, even within subgroups,
standardization would greatly benefit future comparabil-
ity analyses. While 2 studies employed randomized clus-
ter designs,?! no randomized controlled trials (RCTs)
were found in the search, which is unsurprising given the
difficulties in performing them. Randomization at the
patient level is logistically complex, randomized cluster-
ing is more viable as randomization is performed at the
practice level. Moreover, the ethics of withholding inter-
ventions with no discernible adverse effects from FEP
patients is complicated, particularly those relating to the
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critical loss period®: the intervention only has benefit
before endpoint of treatment, so the patient can derive
no benefit after study completion. Despite the difficul-
ties in implementing randomized clustering trials into the
field, it is important at least to improve the consistency
and comparability between studies. These issues can only
be tackled by large-scale collaborations across research
consortia. Overall, there is a clear implementation gap to
be filled for extending the benefits of early interventions
in psychosis.’” However, meta-regression on study design
showed no significant reduction in DUP when random
clustering was used compared to other designs, though
power was low.

A final clinical consideration relates to the potential
role of psychosis prevention. As highlighted by our within
subgroup analysis, the CHR-P approach has unique
potential for altering the DUP and therefore the course
of psychosis.® Controlled interventions in CHR-P serv-
ices can be highly effective as they can tackle some of
the limitations above. The study investigating the effect
of CHR-P services® is unique as it adopts a prospec-
tive, longitudinal design. Consequently, the accuracy of
DUP definition is the highest in this scenario and was
operationalized with standardized psychometric instru-
ments such as the Comprehensive Assessment of At Risk
Mental State (CAARMS, version 12/2006), which accu-
rately estimate timing of onset of attenuated and frank
psychotic symptoms prospectively.” Future controlled
randomized interventional studies could use similar psy-
chometric instruments to define the DUP. Importantly, in
this study, the average DUP for those who had contacted
CHR-P services was 11.2 days compared to 366.5 in FEP
services.” Beyond DUP reduction, the CHR-P services
further allow for primary indicated prevention, halving
the risk of progression to psychosis.®® This may be particu-
larly important,’” given the lack of robust effects on DUP
reduction at the FEP stage. A third benefit of CHR-P
services may extend to those already identified as FEP at
the time of the initial CHR-P assessment. In fact, com-
pared to patients accessing FEP services, patients who
presented in the CHR-P stage are also less likely to require
admission following the onset of psychosis (46% vs 68%0)
and less likely to require a compulsory admission in the
short-term (30% vs 62%).5' However, the implementation
of indicated prevention strategies in mental healthcare is
still limited and not widely accessible’’*> and, moreover,
there is recent evidence indicating that only about half of
first episode patients have experienced CHR-P symptoms
before illness onset.®* Furthermore, new interventional
studies in children and adolescents are needed to clarify
potential benefits of DUP reduction in earlier stages.

However, beyond their effectiveness on DUP reduc-
tion, early psychosis services have been crucial in chang-
ing how mental health and mental healthcare are viewed
worldwide.® Even if not (yet) robustly justified by
meta-analytical data, such initiatives provide humane,
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trust-engendering support to patients and families at a
difficult moment in their lives.%

Conclusion

This meta-analysis provides a significant quantitative
summary of current evidence for interventions to reduce
DUP during FEP. It shows a lack of robust evidence that
specific interventions such as standalone FEP services,
community interventions, healthcare professional train-
ing, and multifocus interventions are successful in accom-
plishing this. While this finding is negative, there is some
evidence that initiatives to reduce DUP may be effective
in areas where the DUP is particularly long. Some evi-
dence is also emerging for CHR-P services but it is not
replicated. Collaborative large-scale initiatives adopting
well standardized psychometric definitions of DUP and
refined study designs are needed to advance knowledge
and improve outcomes of FEP.

Supplementary Material

Supplementary data are available at Schizophrenia
Bulletin online.

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.

References

1. Fusar-Poli P, McGorry PD, Kane JM. Improving outcomes
of first-episode psychosis: an overview. World Psychiatry.
2017;16:251-265.

2. Norman RM, Malla AK. Duration of untreated psychosis:
a critical examination of the concept and its importance.
Psychol Med. 2001;31:381-400.

3. 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-anal-
ysis. Am J Psychiatry. 2005;162:1785-1804.

4. Penttila M, Jaaskeldinen 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;205:88-94.

5. Boonstra N, Klaassen R, Sytema S, et al. Duration of
untreated psychosis and negative symptoms—a system-
atic review and meta-analysis of individual patient data.
Schizophr Res. 2012;142:12-19.

6. Altamura AC, Serati M, Buoli M. Is duration of illness really
influencing outcome in major psychoses? Nord J Psychiatry.
2015;69:403-417.

7. Singh SP. Outcome measures in early psychosis: rele-
vance of duration of untreated psychosis. Br J Psychiatry.
2007;191:558-s63.

1370

10.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

. Marshall M, Lewis S, Lockwood A, Drake R, Jones P,

Croudace T. Association between duration of untreated
psychosis and outcome in cohorts of first-episode patients: a
systematic review. Arch Gen Psychiatry. 2005;62:975-983.

. Cuesta MJ, Garcia de Jaléon E, Campos MS, Ibanez B,

Sanchez-Torres AM, Peralta V. Duration of untreated
negative and positive symptoms of psychosis and cogni-
tive impairment in first episode psychosis. Schizophr Res.
2012;141:222-227.

Schimmelmann BG, Huber CG, Lambert M, Cotton S,
McGorry PD, Conus P. Impact of duration of untreated
psychosis on pre-treatment, baseline, and outcome character-
istics in an epidemiological first-episode psychosis cohort. J
Psychiatr Res. 2008;42:982-990.

Challis S, Nielssen O, Harris A, Large M. Systematic meta-
analysis of the risk factors for deliberate self-harm before
and after treatment for first-episode psychosis. Acta Psychiatr
Scand. 2013;127:442-454.

Marshall M, Husain N, Bork N, et al. Impact of early inter-
vention services on duration of untreated psychosis: data
from the National EDEN prospective cohort study. Schizophr
Res. 2014;159:1-6.

Large MM, Nielssen O. Violence in first-episode psych-
osis: a systematic review and meta-analysis. Schizophr Res.
2011;125:209-220.

Norman RM, Malla AK, Verdi MB, Hassall LD, Fazekas C.
Understanding delay in treatment for first-episode psychosis.
Psychol Med. 2004;34:255-266.

Melle I, Larsen TK, Haahr U, et al. Reducing the duration of
untreated first-episode psychosis: effects on clinical presenta-
tion. Arch Gen Psychiatry. 2004;61:143-150.

. Lloyd-Evans B, Crosby M, Stockton S, et al. Initiatives to

shorten duration of untreated psychosis: systematic review.
Br J Psychiatry. 2011;198:256-263.

Chong SA, Mythily S, Verma S. Reducing the duration
of untreated psychosis and changing help-seeking behav-
iour in Singapore. Soc Psychiatry Psychiatr Epidemiol.
2005;40:619-621.

McGorry PD, Edwards J, Mihalopoulos C, Harrigan
SM, Jackson HJ. EPPIC: an evolving system of early
detection and optimal management. Schizophr Bull.
1996;22:305-326.

Srihari VH, Tek C, Pollard J, et al. Reducing the duration of
untreated psychosis and its impact in the U.S.: the STEP-ED
study. BMC Psychiatry. 2014;14:335.

Valmaggia LR, Byrne M, Day F, et al. Duration of untreated
psychosis and need for admission in patients who engage
with mental health services in the prodromal phase. Br J
Psychiatry. 2015;207:130-134.

Power P, lacoponi E, Reynolds N, et al. The Lambeth Early
Onset Crisis Assessment Team Study: general practitioner
education and access to an early detection team in first-epi-
sode psychosis. Br J Psychiatry Suppl. 2007;51:s133—s139.
Renwick L, Gavin B, McGlade N, et al. Early intervention
service for psychosis: views from primary care. Early Interv
Psychiatry. 2008;2:285-290.

Larsen TK, Friis S, Haahr U, et al. Early detection and inter-
vention in first-episode schizophrenia: a critical review. Acta
Psychiatr Scand. 2001;103:323-334.

Krstev H, Carbone S, Harrigan SM, Curry C, Elkins K,
McGorry PD. Early intervention in first-episode psychosis—
the impact of a community development campaign. Soc
Psychiatry Psychiatr Epidemiol. 2004;39:711-719.



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

O’Donoghue B, Schiafer MR, Becker J, Papageorgiou K,
Amminger GP. Metabolic changes in first-episode early-onset
schizophrenia with second-generation antipsychotics. Early
Interv Psychiatry. 2014;8:276-280.

Chan SKW, Chau EHS, Hui CLM, Chang WC, Lee EHM,
Chen EYH. Long term effect of early intervention ser-
vice on duration of untreated psychosis in youth and adult
population in Hong Kong. Early Interv Psychiatry. 2016.
doi:10.1111/eip.12313.

Malla A, Jordan G, Joober R, et al. A controlled evaluation
of a targeted early case detection intervention for reducing
delay in treatment of first episode psychosis. Soc Psychiatry
Psychiatr Epidemiol. 2014;49:1711-1718.

Connor C, Birchwood M, Freemantle N, et al. Don’t turn
your back on the symptoms of psychosis: the results of
a proof-of-principle, quasi-experimental intervention to
reduce duration of untreated psychosis. BMC Psychiatry.
2016;16:127.

Lloyd-Evans B, Sweeney A, Hinton M, et al. Evaluation of
a community awareness programme to reduce delays in refer-
rals to early intervention services and enhance early detection
of psychosis. BMC Psychiatry. 2015;15:98.

Padilla E, Molina J, Kamis D, et al. The efficacy of tar-
geted health agents education to reduce the duration of
untreated psychosis in a rural population. Schizophr Res.
2015;161:184-187.

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:¢1000097.

Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of
observational studies in epidemiology: a proposal for report-
ing. Meta-analysis Of Observational Studies in Epidemiology
(MOOSE) group. JAMA. 2000;283:2008-2012.

Wells GA, Shea B, Peterson J, Welch V, Losos M, Tugwell P.
The Newcastle-Ottawa Scale (NOS) for assessing the qual-
ity if nonrandomized studies in meta-analyses. 1999. http:/
www.ohri.ca/programs/clinical_epidemiology/oxford.htm.
Accessed February 15, 2016.

Hedges LV. Distribution theory for glass’s estimator of effect
size and related estimators. J Educ Behav Stat. 1981;6:107-128.
Lipsey MW, Wilson DB. Practical Meta-Analysis. Thousand
Oaks, CA: Sage Publications; 2000.

Cooper HM, Hedges LV, Valentine JC. The Handbook of

Research Synthesis and Meta-Analysis. 2nd ed. New York:
Russell Sage Foundation; 2009.

DerSimonian R, Laird N. Meta-analysis in clinical trials.
Control Clin Trials. 1986;7:177-188.

Egger M, Davey Smith G, Schneider M, Minder C. Bias
in meta-analysis detected by a simple, graphical test. BMJ.
1997;315:629-634.

Duval S, Tweedie R. Trim and fill: a simple funnel-plot-based
method of testing and adjusting for publication bias in meta-
analysis. Biometrics. 2000;56:455-463.

Copas J, Shi JQ. Meta-analysis, funnel plots and sensitivity
analysis. Biostatistics. 2000;1:247-262.

Leucht S, Rothe P, Davis JM, Engel RR. Equipercentile link-
ing of the BPRS and the PANSS. Eur Neuropsychopharmacol.
2013;23:956-959.

van Erp TG, Preda A, Nguyen D, et al. Converting positive
and negative symptom scores between PANSS and SAPS/
SANS. Schizophr Res. 2014;152:289-294.

43.

44.

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Can We Reduce the Duration of Untreated Psychosis?

Borenstein M, Hedges LV, Higgins JPT, Rothstein HR.
Introduction to Meta-Analysis. Chichester, UK: John Wiley &
Sons; 2009.

StataCorp. Stata Statistical Software. College Station, TX:
StataCorp LP; 2013.

Srihari V, Guloksuz S, Li F, et al. 178.3 Mindmap: a
population-based approach to early detection of psych-
osis in the United States. Schizophr Bull 2017;43(suppl
1):S95-895.

Barajas Velez A; Pedagogical Follow-up Commission of
the specific care programme for people with an incipi-
ent psychotic disorder (PAE-TPI); de Pablo J, Lalucat-Jo
L. CI18 Intensive Early Intervention Programme for
Incipient Psychosis (PAE-TPI) vs. StandardTreatment
(ST) Implemented in the Public Mental Health Network
of Catalonia: accessibility measures. In: McGorry P, ed.
Early Intervention in Psychiatry. Australia: John Wiley &
Sons Australia, Ltd; 2016.

Yung AR, Organ BA, Harris MG. Management of early
psychosis in a generic adult mental health service. Aust N Z J
Psychiatry. 2003;37:429-436.

Johannessen JO, McGlashan TH, Larsen TK, et al. Early
detection strategies for untreated first-episode psychosis.
Schizophr Res. 2001;51:39-46.

Joa I, Johannessen JO, Auestad B, et al. The key to reducing
duration of untreated first psychosis: information campaigns.
Schizophr Bull. 2008;34:466-472.

Malla A, Norman R, Scholten D, Manchanda R, McLean
T. A community intervention for early identification of first
episode psychosis: impact on duration of untreated psychosis
(DUP) and patient characteristics. Soc Psychiatry Psychiatr
Epidemiol. 2005;40:337-344.

Lester H, Campbell SM, McDonald R. The present state and
future direction of primary care: a qualitative study of GPs’
views. Br J Gen Pract. 2009;59:908-915.

Altman DG, Bland JM. Absence of evidence is not evidence
of absence. BMJ. 1995;311:485.

Nordentoft M, Albert N. Early intervention services
are effective and must be defended. World Psychiatry.
2017;16:272-274.

Fusar-Poli P, Papanastasiou E, Stahl D, et al. Treatments
of negative symptoms in schizophrenia: meta-analysis of
168 randomized placebo-controlled trials. Schizophr Bull.
2015;41:892-899.

Breitborde NJ, Srihari VH, Woods SW. Review of the oper-
ational definition for first-episode psychosis. Early Interv
Psychiatry. 2009;3:259-265.

Saks ER, Jeste DV, Granholm E, Palmer BW, Schneiderman
L. Ethical issues in psychosocial interventions research
involving controls. Ethics Behav. 2002;12:87-101.

Fusar-Poli P. Extending the benefits of indicated preven-
tion to improve outcomes of first-episode psychosis. JAMA
Psychiatry. 2017;74:667-668.

Millan MJ, Andrieux A, Bartzokis G, et al. Altering the
course of schizophrenia: progress and perspectives. Nat Rev
Drug Discov. 2016;15:485-515.

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;14:322-332.

van der Gaag M, Smit F, Bechdolf A, et al. Preventing a first
episode of psychosis: meta-analysis of randomized controlled

1371


http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm
http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm

D. Oliver et al

61.

62.

1372

prevention trials of 12 month and longer-term follow-ups.
Schizophr Res. 2013;149:56-62.

Fusar-Poli P, Diaz-Caneja CM, Patel R, et al. Services
for people at high risk improve outcomes in patients
with first episode psychosis. Acta Psychiatr Scand.
2016;133:76-85.

Fusar-Poli P, Rutigliano G, Stahl D, et al. Development
and validation of a clinically based risk calculator for the

63.

64.

transdiagnosticprediction of psychosis.JAMA Psychiatry.
2017; 74:493-500. doi: 10.1001/jamapsychiatry.2017.0284
Shah JL, Crawford A, Mustafa SS, Iyer SN, Joober R,
Malla AK. Is the clinical high-risk state a valid concept?
Retrospective examination in a first-episode psychosis sam-
ple. Psychiatr Serv. 2017;68:1046-1052.

Rosenheck R. Early intervention in psychosis: p-values, pol-
icy, and politics. World Psychiatry. 2017;16:270-271.



