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Objective: Determining the extent to which relationships
betweendurationofuntreatedpsychosis (DUP) andoutcome
endure longitudinally across the lifetime course of psychotic
illness requires prospective, systematic studies of epidemi-
ologically representative incidence cohorts across decades.
Transience, persistence, or heterogeneity in associations
between DUP and distinct outcome domains are yet to be
investigated over such time frames.

Methods: Prospective, sequential follow-up studies of an
epidemiologically representative first-episode psychosis
incidence cohort in Ireland were conducted at 6 months
and 4, 8, 12, and 20 years (N5171). Linear mixed-model
analyses were applied to determine whether prospective
associations of DUP with symptoms, functioning, and
quality of life were consistent or varied across psychotic
illness trajectory over a 20-year period. Evaluations in-
cluded time, DUP quartile, and DUP quartile-by-time in-
teraction effects.

Results: Prospective, sequential follow-ups showed positive
and negative symptoms, function, and quality of life to exhibit
distinct trajectoriesof improvement in relation to shorterDUP.
Despiteheterogeneity in course and relationship topremorbid
features, associations between shorter DUP and greater im-
provement were still evident 20 years after the first psychotic
episode. Across the long-term course of psychotic illness,
trajectories of association between shorter DUP and better
outcome differed between domains of psychopathology,
functionality, and quality of life. Nevertheless, such associa-
tions with shorter DUP were sustained for at least 20 years.

Conclusions: These profiles indicate that while associations
betweenDUP and long-termoutcomecan vary according to
the domain of outcome, they are sustained across decades in
a manner that could not be fully accounted for in terms of
premorbid features or lead-time bias.
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Changes in models of health care provision for psychotic
illness typically evolve incrementally or emerge heuristically
(1). In the latter regard, a recent meta-analysis confirmed the
superiority of early intervention services over conventional
models of care for first-episode psychosis in terms of several
symptomatic and functional indices of outcome over periods
extending up to 2 years following afirst psychotic episode (2).
In addition, our recent study indicates that early intervention
services are associated with health economic advantage in
terms of incremental net benefit in a real-world setting (3).

While justification for early intervention services is
multifarious (2, 4, 5), a major driver is evidence that longer
duration of untreated psychosis (DUP) is associated with
poorer outcome and the corollary that shorter DUP is as-
sociated with better outcome (6–8). However, although
meta-analyses have confirmed the statistical robustness of

these associations (9, 10), a major clinical issue for early
intervention services is the extent to which associations
between reduction in DUP and improvement in outcome
endure longitudinally across the lifetime course of illness.
Additionally, there have been continuing concerns regarding
whether DUP may, at least in part, constitute not a direct
predictor of outcome but rather be confounded with pre-
morbid features of psychotic illness (9, 11, 12) or lead-time
bias (13).

Meta-analysis indicates that the evidence base is most
extensive during the early years following first-episode
psychosis, although such relationships with DUP may be
evident for individual clinical indices of outcomeduringup to
ameanof 8 years after thefirst psychotic episode (9). Because
subsequent studies, involving diverse first-episode psychosis
and early intervention services cohorts using different
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indices of outcome over varying periods of follow-up, have
produced inconsistent results (14, 15), clarification of these
issues requires prospective, systematic studies of epidemi-
ologically representative first-episode psychosis incidence
cohorts with follow-up of at least 10 years (14, 16). Addi-
tionally, such studies should utilize a broad and consistent
range of psychopathological and functional indices of out-
come and adopt a statistical approach that allows the course
of associations between DUP and outcome to be examined
systematically at several time points along what can be de-
cades of illness trajectory.

Wepreviously investigated, in separate sequential studies,
associations between DUP and outcome, independent of
confounders, in an epidemiologically representative first-
episode psychosis cohort at the first psychotic episode and
at 4, 8, and 12 years (16), and recently we described initial
findings on outcome in this cohort at 20 years post-first-
episode psychosis (17). While these sequential studies uti-
lized a diverse range of indices of outcome, each involves a
“core” setof assessments for thedomains ofpsychopathology,
functioning, and quality of life. Application of linear mixed-
model analyses now allows, for the first time, determination
of the extent to which prospective associations of DUP with
differingdomainsofoutcomeareconsistentorvaryacross the
trajectory of psychotic illness over a 20-year period.

METHODS

Study Design, Cohort Formation, and Management
Weconductedprospective, sequential follow-up studies of an
epidemiologically representative first-episode psychosis in-
cidence cohort in Ireland. Between February 1995 and
February 1999, we screened all referrals to all inpatient and
outpatient services in aDublincatchment areawithabaseline
population of approximately 165,000 individuals.We formed
an epidemiologically complete first-episode psychosis sam-
ple (N5171) designed to reflect a real-world clinical setting
(16, 17)by includingall individuals inourcohortwhowereage
12 or older and diagnosed with first-episode psychosis using
the Structured Clinical Interview for DSM-IV Axis I Dis-
orders (SCID-I) (18). First-episode psychosis was defined as
the first presentation with acute psychotic symptoms to any
psychiatric service for patients who, if they had been pre-
scribed antipsychotic medication prior to presentation, had
been receiving antipsychotic treatment for no more than
30 days. Thereafter, during a period when early intervention
services for first-episode psychosis had not yet been intro-
duced, patients received treatment with antipsychotics (as
outlined in detail in the Results section) in a milieu of in-
patient hospitalization, outpatient psychiatric review, nurse
home visits, psychological interventions, occupational ther-
apy, social work and family supports, and day center atten-
dance, as considered appropriate.

Approvals for this prospective study were obtained at
intervals from the Saint John of God Hospitaller Ministries
Research Ethics Committee. All participants included in the

analyses provided written informed consent for their partici-
pation at baseline and at each follow-up point after study
procedures had been fully explained to them. Consent for
participation of familymembers in order to determine theDUP
and premorbid social adjustment at baseline was also sought.
We adhered to the Strengthening the Reporting of Observa-
tional Studies in Epidemiology guidelines for cohort studies (19).

Tracing and Re-Recruitment Procedures
At each follow-uppoint,wecontacted cohortmembers either
directly by telephone or letter or via their general (family)
practitionerorclinical team.Contact andgeneralpractitioner
data collected at the time point before each follow-up were
used to enable tracing and re-recruitment.

Assessment of DUP and Baseline Variables
Following a period of stabilization (up to 72 hours) after
service contact, DUP was evaluated using the scale estab-
lished by Beiser and colleagues (20). We conducted separate
interviews with participants and their family members, re-
solved any inconsistencies found between accounts, and
determined the time (in months) from first evidence of
psychotic symptoms to first presentation to psychiatric
services and initiation of treatment with antipsychotics.

At baseline, we recorded age and years of education and
categorized participants according to SCID-I diagnosis
(nonaffective psychosis, affective psychosis), sex (male, fe-
male), living alone status (yes, no), and lifetime drug or alcohol
abuse (yes, no). The Premorbid Social Adjustment scale (21)
was completed in consultation with participants’ family mem-
bers to measure social functioning between ages 5 and 11, as
described previously (16), given that later years can coincide
with the onset of psychosis or its prodrome. If family interview
consent was not given, these data were recorded as missing.

Outcome Measures Used at Baseline and Follow-Ups
At baseline and at follow-ups at 6 months and at 4, 8, 12, and
20 years, we collected data on psychopathology, functioning,
and quality of life using the same instruments, as described
previously (16, 17): total and subscale scores on the Positive
and Negative Syndrome Scale (PANSS) (22) were used to
assess total, positive, negative, and general psychopathology;
functionality was assessed using the Global Assessment of
Functioning Scale (GAF) (18); and quality of life was evalu-
ated using the Quality of Life Scale (QLS) (23).

Statistical Analysis
To establish whether participant dropout was random over
timeandnot likely tobias the results,wegroupedparticipants
by the number of follow-ups in which they participated and
analyzed group differences using SPSS, version 26. Two-way
contingency table analyses were run on baseline binary
variables, and one-way analyses of variance and Kruskal-
Wallis tests were run on nonbinary baseline variables.

We ran longitudinal trajectory analyses using Stata/SE,
version 14.2, to test whether the binary and nonbinary
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baseline variables could be predictors of symptoms, func-
tioning, andquality of life over the studyperiod. Linearmixed
models were used because they utilize all available data,
accommodate missing values by avoiding sample bias (from
omitting participants) and estimation bias (from imputation),
effectively handle covariates that change over time, and
model time effects flexibly (24). An unstructured variance-
covariance matrix of the random effects was specified, and
the restricted maximum likelihood method was used for
model fitting. For these analyses, DUP was transformed to a
factor variablewith four levels corresponding to the quartiles
of this baseline variable. Rather than performing logarithmic
transformation of DUP values to address normality viola-
tions, the quantile approach adopted here can provide more
accurate estimates for the skewed distributions typical of
DUP, and skewedness of DUP may reflect meaningful het-
erogeneity (25, 26). In the case of each outcome variable,
initial models were run that included DUP without and then
withotherbaselinevariables, allwithasix-level timevariable.
On including other baseline variables, nonsignificant vari-
ables were dropped, and reduced models for each outcome
variablewere run to include the significant baseline variables
with time, DUP quartile, and a DUP quartile-by-time inter-
action term.

An analysis of the time effect that compared successive
time-point differences along the longitudinal trajectory, in-
volving a series of reverse adjacent contrasts, was run using
the Stata “ar.” contrast operator. Then, an analysis of theDUP
quartile effect, involving a series of reference category
contrasts that compared differences between the first
quartile and the second, third, and fourth quartiles, was run
using the Stata “r.” contrast operator. The criterion for sta-
tistical significance of all tests was set at a p value ,0.05.

RESULTS

The mean age of the 171 participants at study entry was 29.1
years (SD512.0). Ninety-nine (58%) participants were male,
and 61 (36%) were in full-time employment at baseline.
SCID-I diagnoses at baseline were as follows: schizophrenia
(N587, 51%), schizophreniform disorder (N514, 8%), de-
lusional disorder (N513, 8%), bipolar I disorder with psy-
chotic features (N526, 15%), major depressive disorder with
psychotic features (N510, 6%), psychotic disorder not oth-
erwise specified (N54, 2%), substance-induced psychosis
(N512, 7%), and psychotic disorder due to a general medical
condition (N55, 3%). Given the small numbers for several
individual diagnoses, reflecting the real-world diversity of
first-episode psychosis in this cohort, these were pooled
conventionally (27, 28) into nonaffective psychoses (N5135,
79%) andaffective psychoses (N536, 21%).This allowedus to
integrate diagnoses into our analyses in a manner that is
better aligned with continually evolving schizophrenia
spectrum-dimensional perspectives (29); on this basis, the
nonaffective psychosis category included 118 (87%) partici-
pants with schizophrenia and schizophreniform disorder,

together with delusional disorder and psychosis not other-
wise specified, which are increasingly considered to have
a spectrum-dimensional relationship to schizophrenia (30–32),
and17participants (13%)with substance-inducedpsychosis and
psychotic disorder due to a general medical condition. The
affectivepsychosiscategory included26participants(72%)with
bipolar I disorder with psychotic features and 10 (28%) with
major depressive disorder with psychotic features.

Of the 171 participants, outcome measures were provided
by 170 participants at baseline, 116 at the 6-month follow-up,
136 at the 4-year follow-up, 113 at the 8-year follow-up, 136 at
the 12-year follow-up, and 80 at the 20-year follow-up (time
points 1–6). At the 8-year follow-up, 11 participants were
deceased, onewas inapersistent vegetative state, and46were
lost to follow-up. At the 12-year follow-up, 18 participants
were deceased, one was in a persistent vegetative state, three
declined assessment, and 13were untraceable. At the 20-year
follow-up, 20 participants were deceased, one was in a
persistent vegetative state, 50 declined assessment, and
20 were untraceable. The decrease in sample size from the
12-year follow-up to the 20-year follow-up was largely be-
cause of compliance with the European Union General Data
Protection Regulation, enacted in Ireland in 2018, and its
impact on research ethics committee approval of processes
for subject tracing, renewal of consent, and re-recruitment.
For results of participant dropout analyses, seeTableS1 in the
online supplement. Across all baseline variables, we found no
significant differences between participant dropout groups.

At first-episode psychosis, medication data were available
for 142 of the 170 participants (84%); of these, 95 (67%) were
initially prescribed a first-generation antipsychotic and
47 (33%)were prescribed a second-generation antipsychotic;
none were receiving either a combination of both or no
antipsychotic treatment. At the 4-year and 8-year follow-ups,
medication data were not available. At the 12-year follow-
up, medication data were available for 133 of the 136 partic-
ipants assessed (98%); of these, 15 (11%) were receiving
a first-generation antipsychotic, 69 (52%) were receiving a
second-generationantipsychotic, three (2%)were receivinga
combination of both, and 46 (35%) were not receiving anti-
psychotic treatment. At the 20-year follow-up, medication
data were available for each of the 80 participants assessed
(100%); of these, six (8%) were receiving a first-generation
antipsychotic, 47 (59%) were receiving a second-generation
antipsychotic, one (1%) was receiving a combination of both,
and 26 (32%) were not receiving antipsychotic treatment.

Results of linear mixed-model analyses are presented
statisticallywithout andwith inclusion of significant baseline
variables inTable 1. The 20-year trajectories of each outcome
variable by DUP quartile are shown in Figure 1A–D and
Figure 2A and B. Four broad trajectories were apparent.

Trajectory 1 was a steep, curvilinear decline in scores (i.e.,
reduction in symptoms) that was particularly evident over
6 months to 4 years and typically leveled off by 8 years, as
indicated by significant overall effects of time. Longer DUP
quartile was associated with higher scores (i.e., increase in
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symptoms) consistentlyacross the20-yearperiod, as indicated
by a significant overall effect of DUP quartile in the absence of
DUP quartile-by-time interactions. This trajectory for the
effect of DUP was evident similarly for PANSS total, positive,
and general scores, both without and with inclusion of sig-
nificant baseline variables (Table 1, Figure 1A, B, and D).

Trajectory 2 was a more gradual decline in scores (i.e.,
reduction in symptoms), as indicated by a significant overall
effect of time. Longer DUP quartile was associated with
higher scores (i.e., increase in symptoms) consistently across
the 20-year period, in a generally parallelmanner, as indicated

by a significant overall effect of DUP quartile in the absence
of a DUP quartile-by-time interaction. This trajectory for
the effect of DUP was evident for PANSS negative score,
both without and with inclusion of significant baseline
variables (Table 1, Figure 1C).

Trajectory3wasasteep, curvilinear increase in scores (i.e.,
improvement in outcome) that was particularly evident over
6 months to 4 years and then leveled off by 8 years, as in-
dicated by a significant overall effect of time. Longer DUP
quartile was associated with lower scores (i.e., deterioration
in outcome) across the 20-year period, as indicated by a

TABLE 1. Linear mixed-model analyses of the effects of time, duration of untreated psychosis (DUP) quartile, and DUP quartile-by-time
interaction on PANSS, GAF, and QLS scores over 20 years with and without inclusion of significant baseline variablesa

With Inclusion of Significant Baseline Variables Without Inclusion of Significant Baseline Variables

Outcome Measure x2 df p
Significant Baseline Variables

Included in Final Models x2 df p

PANSS total symptoms Sex, premorbid social
adjustment

Time 261.87 5 ,0.001 286.47 5 ,0.001
DUP quartile 16.76 3 ,0.001 26.80 3 ,0.001
DUP quartile-by-time

interaction
6.71 15 0.965 6.20 15 0.976

PANSS positive symptoms Sex, living alone status, SCID-I
diagnosis

Time 407.60 5 ,0.001 397.17 5 ,0.001
DUP quartile 18.57 3 0.001 16.87 3 0.002
DUP quartile-by-time

interaction
12.12 15 0.670 12.42 15 0.647

PANSS negative symptoms Sex, premorbid social
adjustment

Time 36.20 5 ,0.001 39.22 5 ,0.001
DUP quartile 8.79 3 0.032 17.26 3 ,0.001
DUP quartile-by-time

interaction
11.89 15 0.688 6.53 15 0.969

PANSS general symptoms Sex, premorbid social
adjustment

Time 237.29 5 ,0.001 254.74 5 ,0.001
DUP quartile 19.29 3 ,0.001 24.78 3 ,0.001
DUP quartile-by-time

interaction
12.58 15 0.635 7.37 15 0.947

GAF Sex, premorbid social
adjustment

Time 880.34 5 ,0.001 1068.50 5 ,0.001
DUP quartile 24.55 3 ,0.001 30.09 3 ,0.001
DUP quartile-by-time

interaction
35.20 15 0.013 45.90 15 ,0.001

QLS Premorbid social adjustment
Time 93.71 5 ,0.001 113.53 5 ,0.001
DUP quartile 26.65 3 ,0.001 32.75 3 ,0.001
DUP quartile-by-time

interaction
38.82 15 ,0.001 8.31 15 0.911

a DUP5duration of untreated psychosis (in months); GAF5Global Assessment of Functioning Scale; PANSS5Positive and Negative Syndrome Scale;
QLS5Quality of Life Scale; SCID-I5Structured Clinical Interview for DSM-IV Axis I Disorders. Significant effects of baseline variables on outcome measures
were as follows: male sex was associated with higher PANSS total symptoms (p50.002), positive symptoms (p,0.001), negative symptoms (p50.001), and
general symptoms (p50.045) and with lower GAF functioning (p50.004); lower premorbid social adjustment was associated with higher PANSS total
symptoms (p,0.001), negative symptoms (p,0.001), andgeneral symptoms (p50.004), lowerGAF functioning (p50.005), and lowerQLSqualityof life (p,0.001);
living alone was associated with higher PANSS positive symptoms (p50.014); and nonaffective psychosis SCID-I diagnosis was associated with higher
PANSS positive symptoms (p50.005).
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significant overall effect ofDUPquartile.However, this effect
of DUP quartile varied with time, being minimal at baseline,
consistent over 6 months to 4 years, and less consistent
thereafter, as indicated by a significant DUP quartile-by-time
interaction. This trajectory for the effect of DUP was found
for GAF score, both without and with inclusion of significant
baseline variables (Table 1, Figure 2A).

Trajectory 4was a less steep, curvilinear increase in scores
(i.e., improvement in outcome) that leveled off by 4–8 years,
as indicatedbya significantoverall effect of time.LongerDUP
quartile was associated with lower scores (i.e., deterioration
in outcome) consistently across the 20-year period, in a
generally parallelmanner, as indicated by a significant overall
effect of DUP quartile. However, this effect of DUP quartile
varied with time, being consistent from baseline to 4 years
and more variable thereafter, as indicated by a significant
DUP quartile-by-time interaction. This trajectory for the
effect of DUP was found for QLS score with inclusion of
significant baseline variables, although temporal variability

was not present without inclusion of these variables (Table 1,
Figure 2B).

For results of reverse adjacent contrast analyses of time
factor and reference category contrast analyses of DUP
quartile factor across PANSS,GAF, andQLS scores, seeTable
S2 and Table S3 in the online supplement.

DISCUSSION

Main Findings
In this study, we utilized linear mixed-model analysis to
examine associations of DUP with symptoms, functioning,
and quality of life in first-episode psychosis sequentially
across six time points over a period of 20 years. In general, we
found that shorter DUP was associated with an enduring,
beneficial overall effect on outcome over time. However,
heterogeneitywas apparent in the timecourseof these effects
and in the extent to which they were affected by baseline
variables, including indices of premorbid functioning. The

FIGURE 1. Trajectories of Positive and Negative Syndrome Scale (PANSS) total, positive, negative, and general psychopathology scores
by duration of untreated psychosis (DUP) quartilea
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middle 25% of the data); and Q45fourth DUP quartile (the highest 25% of the data).
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rarity of similar studies underscores the importance of these
results in relation to models of first-episode psychosis health
care provision. Because it is more likely that someone ex-
periencing first-episode psychosis will receive standard care
rather than early intervention services, our results may be
more generalizable than those from studies using early in-
tervention services samples.

Meta-analyses across studies at a given time point indicate
that longer DUP is associated with poorer outcome across
given indices, primarily in proximity to first-episode psy-
chosis (9, 10), with a paucity of studies involving individual
time points beyond a decade thereafter (14, 16, 17). To our
knowledge, this is the first study to systematically examine
DUP-outcome relationships in a first-episode psychosis in-
cidence cohort at multiple, sequential time points over a
20-year period; hence, the results arenot directly comparable
with previous research. Nonetheless, our data appear to be
inconsistent with the recent proposal (13) that the effect of
DUP on outcome is confounded materially by lead-time bias,
because such bias would predict loss of DUP-outcome rela-
tionships in the long-term post-first-episode psychosis. Issues
relating to sample and methodology in the study conducted
by Jonas and colleagues (13) recently received detailed
consideration in the Journal (33, 34). There are differences
between our study and that of Jonas and colleagues (13) that
may contribute to differences in findings. Principally, our
sample included typical community as well as hospital pre-
sentations and, again typically, was not confined to individ-
uals with a schizophrenia spectrum diagnosis. Also, patients
received a broad range of community interventions, in ad-
dition to pharmacotherapy. Furthermore, our finding that
DUP-outcome relationships endured in our non-early-
intervention services sample across 20 years should be jux-
taposed with previous research suggesting that the effects of
early intervention servicesmay diminish over time and could
be largely accounted for by earlier follow-up effects (35, 36).
These issues indicate both the critical importance of disen-
tangling these relationships and the methodological com-
plexities involved in doing so.

Heterogeneity Across Trajectories of Outcome
Although total, positive, and general symptoms declined over
the early years of the 20-year period, the effect of DUP was
evident throughout, and it endured when baseline variables
were taken into account. Early diminution in positive
symptoms, primarily over the first 6 months, together with
slightly delayed diminution in general symptoms, most likely
reflects typical responsivity to antipsychotic drugs (37).
Nevertheless, the lower levels of positive and general
symptoms sustained over 4–20 years still varied in relation to
DUP. In contrast, negative symptoms declined more slowly
and steadily across this period. Yet the effect of DUP was
again evident throughout and endured when baseline vari-
ables were taken into account. This slow and steady dimi-
nution in negative symptoms most likely reflects interplay
between their generally poor responsivity to antipsychotic

drugs and the long-term naturalistic course of illness over a
20-year period (38), throughout which diminution in nega-
tive symptoms still varied in relation to DUP.

Although functionality increased over the early years of
the 20-year study period, its relationship to DUP was not
consistent throughout, being less evident at baseline, emerging
rapidly at 6 months, and then becoming less prominent but
sustained through the 20-year follow-up; this effect of DUP
endured when baseline variables were taken into account.
Overall functionality is a complex interaction between oc-
cupational and social functioning and symptoms (39). Thus,
for shorter DUP, the initial rapid increase in functionality
may in part reflect the initial rapid decrease in positive
symptoms as a result of responsivity to antipsychotics, in
association with less prominent negative symptoms. Con-
versely, for longer DUP, the more gradual increase in func-
tionality may in part reflect the more gradual decrease in

FIGURE2. TrajectoriesofGlobalAssessmentof Functioning scores
andQuality of Life Scale scores by duration of untreated psychosis
(DUP) quartilea
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negative symptoms, which particularly relate to poor func-
tioning (38), in association with less prominent positive
symptoms.

Although quality of life also increased over the early years
of the 20-year period, its relationship to DUP differed from
that of functionality, being evident at baseline and sustained
throughout the 20 years; taking baseline variables into ac-
count revealed somevariability over later years.Quality of life
in first-episode psychosis is also a complex construct that is
influenced by several factors, primarily DUP and negative
symptoms (40). The present findings indicate that this per-
nicious effect of DUP on quality of life at first-episode psy-
chosis endures across a 20-year period in amanner that most
closely parallels the effect of DUP on negative rather than
positive or general symptoms.

Explanatory Processes
Finding DUP to be differentially associated with outcome
trajectories across several domains suggests that mecha-
nistic explanation is unlikely to be unitary and more likely
involves both biological and psychosocial aspects. We
suggest that consideration of biopsychosocial models may
assist in understanding the heterogeneity in associations
between DUP and different outcome domains identified
over 20 years.

While initial proposals thatDUP reflects an active,morbid
process have not been sustained by either neuroimaging (41,
42) or neuropsychological (43, 44) research, longer DUP has
recently been associated with greater loss of hippocampal
volume integrity (45) and of functional connectivity, surface
area, and cortical thickness across neuronal networks (46).
Although the reproducibility of such changes and any lon-
gitudinal relationships to symptomatology and functionality
remain to be clarified, they may be relevant to the present
findings. While dopaminergic hyperfunction is evident not
only during the early course of psychotic illness but also
during the prodromal period for patients who subsequently
progress to clinical psychosis (47, 48), its long-termtrajectory
has yet to be investigated.

However, dopaminergic hyperfunction has been equated
with psychological processes thought to be impaired in
psychosis, such as salience attribution (48). Each patient’s
interpretation of his or her psychotic experiences may
contribute to the longitudinal impact of DUP on outcomes.
Additionally, psychological factors can influence the extent
to which psychosis impairs functioning and quality of life
(49, 50). Early treatment and effective response to anti-
psychotics may give participants with shorter DUP the
psychological space in the initial phase of their recovery to
either make meaning from, accept, and actively cope with
their psychotic experiences, or even to forget and move on
from them. Variations in such processes may contribute to
the differentiating trajectories reported, particularly in
relation to functionality and quality of life. Further inves-
tigation of such a biopsychosocial model (51) may help to
better clarify the present heterogeneity in associations

between DUP and different domains of symptomatic and
functional outcome.

Strengths and Limitations
We recruited a first-episode psychosis sample epidemio-
logically representative of the diversity of psychotic illness,
and this cohort was established prior to early intervention
services in the study’s catchment area, providing data from
participantswithawide rangeofDUP.Thisprospective study
involved an exceptionally long-term follow-up data set, with
the same wide range of outcomes measured longitudinally
over many sequential time points. It included investiga-
tors who participated from initiation through the 20-year
follow-up to ensure consistent oversight. Our application of
linear mixed-model analysis optimized the yield from the
study and did not substantiate concerns that associations
betweenDUP and outcomemight bematerially confounded
with baseline variables, such as premorbid features (9, 11,
12), or reflect lead-time bias (13).

As in most longitudinal studies over such an extended
period, there was inevitably some attrition in the cohort,
although this was offset in part by the statistical approaches
adopted. While the domains of outcome assessed were
consistent throughout, the instruments appliedwere typical
of usage more than two decades ago, and more incisive
instruments have been developed since. For example, the
GAF is limited by its inability to distinguish between dif-
ferent domains of functioning (occupational, social, and
psychological) and how discordance in symptom severity
and functionality influences its validity. In addition, clinical
judgment was involved in assessments using both the QLS
and the PANSS, and although across this 20-year period
each incoming assessor was trained by his or her prede-
cessor using a consistent “handover” protocol, some vari-
ations between assessors cannot be excluded. Also, affective
symptoms and cognition were not assessed. While we
controlled formany baseline variables in our analyses, there
maybeother factors that influenced the relationships between
DUP and the outcomes assessed. As in most naturalistic
studies of this type, it was infeasible to collect data on paths
to treatment, service engagement, treatments received,
including use of clozapine, or participants’ degree of ad-
herence to treatment over the 20-year period. As a result,we
were unable to determine how these factors may have af-
fected the relationships reported. Future studies should
seek to clarify these issues. Also, because some outcome
measures changed rapidly over the early phase, assessments
should be enriched during this period to better define their
time course.

In summary, although trajectories of associations between
DUP and outcome can vary between domains of symptoms,
functionality, and quality of life, our finding that associations
endure across a 20-year period has implications formodels of
health care provision. While our study was not a controlled
evaluation of the effectiveness of early intervention services,
the findings nonetheless imply that efforts to reduce DUP
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(52) may have clinical benefits that could last for at least
20 years after first-episode psychosis.
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Examination Questions for 20-Year Prospective, Sequential Follow-Up Study of 
Heterogeneity in Associations of Duration of Untreated Psychosis With 

Symptoms, Functioning, and Quality of Life Following First Episode Psychosis

1. Which of the following statements best describes associations between DUP and 

outcomes over the 20-year period of the study?

A. Associations between DUP and outcomes are lost across the 20-year period.

B. Associations between DUP and outcomes endure across the 20-year period but 

can vary between symptoms, functioning, and quality of life.

C. Associations between DUP and outcomes endure across the 20-year period in a 

similar way for symptoms, functioning, and quality of life.

D. Associations between DUP and outcomes decrease in strength as time progresses.  

2. What model could best explain the associations between DUP and outcomes in this 

study?

A. A stress adaptation model in which psychotic symptoms interact with protective 

factors.

B. A biological model whereby DUP refl ects an active, morbid process.

C. A biopsychosocial model that includes changes in regional brain function together 

with psychological processes. 

D. A multi-factorial model whereby the formation and maintenance of psychotic 

illness leads to cognitive defi cits such as attentional, perceptual, and jumping to 

conclusion biases.

3. What statement best describes the implications of the fi ndings in this study?

A. Early intervention services for psychosis are eff ective in improving outcomes up to 

20 years following fi rst episode psychosis.

B. Early intervention services for psychosis should prioritize functioning over symp-

tomatology in patients who have experienced long DUP.

C. Eff orts to reduce DUP will lead to initial improvement in outcomes that diminish 

across 20 years following fi rst episode psychosis.

D. Eff orts to reduce DUP may have clinical benefi ts that could last for at least 20 years 

following fi rst episode psychosis.
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