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Context: Duration of untreated psychosis (DUP) is the
time from manifestation of the first psychotic symptom
to initiation of adequate treatment. It has been postu-
lated that a longer DUP leads to a poorer prognosis. If
so, outcome might be improved through earlier detec-
tion and treatment.

Objectives: To establish whether DUP is associated with
prognosis and to determine whether any association is
explained by confounding with premorbid adjustment.

DataSources: The CINAHL (Cumulative Index to Nurs-
ing and Allied Health), EMBASE, MEDLINE, and
PsychLIT databases were searched from their inception
dates to May 2004.

Study Selection: Eligible studies reported the relation-
ship between DUP and outcome in prospective cohorts
recruited during their first episode of psychosis.
Twenty-six eligible studies involving 4490 participants
were identified from 11 458 abstracts, each screened by
2 reviewers.

Data Extraction: Data were extracted independently
and were checked by double entry. Sensitivity analyses

were conducted excluding studies that had follow-up rates
of less than 80%, included affective psychoses, or did not
use a standardized assessment of DUP.

Data Synthesis: Independent meta-analyses were con-
ducted of correlational data and of data derived from com-
parisons of long and short DUP groups. Most data were
correlational, and these showed a significant association
between DUP and several outcomes at 6 and 12 months
(including total symptoms, depression/anxiety, negative
symptoms, overall functioning, positive symptoms, and
social functioning). Long vs short DUP data showed an
association between longer DUP and worse outcome at 6
months in terms of total symptoms, overall functioning,
positive symptoms, and quality of life. Patients with a long
DUP were significantly less likely to achieve remission. The
observed association between DUP and outcome was not
explained by premorbid adjustment.

Conclusions: There is convincing evidence of a mod-
est association between DUP and outcome, which sup-
ports the case for clinical trials that examine the effect
of reducing DUP.

Arch Gen Psychiatry. 2005;62:975-983

D URATION OF UNTREATED

psychosis (DUP) is de-
fined as the time from
manifestation of the first
psychotic symptom to

initiation of adequate antipsychotic drug
treatment. It is to be distinguished from
duration of untreated illness, which has the
same end point but begins with the emer-
gence of the first symptom.1 It has been
postulated that untreated psychosis has a
toxic effect through some unknown neu-
rologic or psychological mechanism so that
patients with a longer DUP have a poorer
prognosis.2 If this proposition is correct,
then reducing DUP through earlier detec-
tion and treatment should improve out-
come.3 The postulated benefit of reduc-

ing DUP has been 1 of several arguments
used to justify the establishment of early
intervention services in the United States,
Canada, Australia, and several European
countries.4 For example, in England, un-
der the National Health Service Plan, 50
early intervention teams have been estab-
lished at a cost of £70 million.5

However, despite the rush to establish
early intervention services, the existence
of an association between DUP and out-
come, whether causal or not, remains to
be convincingly demonstrated. For ex-
ample, a recent nonsystematic review6 con-
cluded that the evidence for an associa-
tion was conflicting, another1 that the
evidence was convincing only for posi-
tive symptoms, and a third7 that the evi-
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dence showed that DUP had a considerable effect across
a range of outcomes. These differing conclusions reflect
the complex nature of the available evidence, which in-
cludes retrospective studies from before and after the in-
troduction of neuroleptic agents; several small, placebo-
controlled trials of neuroleptic drug treatment or
neuroleptic drug withdrawal; and follow-up studies.8

Follow-up studies of first-episode cohorts are, at
present, the most satisfactory source of evidence for or
against the postulated link between DUP and out-
come, for 3 reasons. First, follow-up studies of first-
episode cohorts are amenable to meta-analysis because
they are fairly numerous and of similar design. Sec-
ond, first-episode follow-up studies are likely to pro-
vide the best estimates of DUP because they collect
this information at first presentation. Third, first-
episode studies are not biased toward patients who
experience multiple hospital admissions.9 The main
aim of this review, therefore, is to apply systematic
techniques of data ascertainment, quality assessment,
data extraction, and synthesis to first-episode cohort
studies to establish whether they showed evidence of
an association between DUP and outcome.

It has been suggested that premorbid adjustment is
the most likely confounder of any association between
DUP and outcome on the grounds that people with poor
premorbid adjustment are not only less likely to seek psy-
chiatric care but also more likely to have a poor prog-
nosis.10 The secondary aim of this review, therefore, is
to determine the extent to which premorbid adjustment
explained any identified association between DUP and
outcome.

METHODS

DATA SOURCES

This review aimed to identify all prospective cohort studies avail-
able for review by May 2004 that had examined the relation-
ship between DUP and outcome in patients with their first
episode of psychosis. Unlike randomized controlled trials, first-
episode cohort studies are not well indexed; therefore, a search
strategy was generated empirically by examining the indexing
of potentially eligible studies in the personal databases of the
reviewers. This search strategy (available on the study Web site
at http://www.lantern-centre.org.uk/dup), which aimed at sen-
sitivity rather than specificity, was then applied to the follow-
ing databases: CINAHL (Cumulative Index to Nursing and Al-
lied Health) ( January 1982 to May 2004), the Cochrane
Schizophrenia Group Register (Issue 1, 2004), EMBASE (Janu-
ary 1980 to May 2004), MEDLINE (January 1966 to May 2004),
and PsychLIT (January 1967 to May 2004). The sensitivity of
the search was examined by scrutinizing the reference lists of
the relevant studies and reviews detected by the search. The
authors of included studies were contacted when further in-
formation was needed.

STUDY SELECTION

Only studies of first-episode cohorts were eligible. Studies were
excluded if they were restricted to patients younger than 16
years or older than 60 years, had a follow-up rate of less than
50%, only correlated DUP with measures of brain structure or
cognitive functioning, or reported duration of untreated ill-

ness rather than DUP. Each abstract was screened by 2 of 3 re-
viewers (M.M., A.L., and T.C.), and copies of potentially rel-
evant articles were requested. The reference lists of all requested
articles were scrutinized to ensure that no relevant studies had
been overlooked. Requested articles were reviewed indepen-
dently (by M.M. and A.L.), and a table of included studies was
constructed. Any disagreements were resolved by discussion
with a third reviewer (S.L.).

DATA EXTRACTION

Direct measures of psychopathologic characteristics were se-
lected as the primary outcome variables because of their pre-
sumed proximity to the core disease process in schizophrenia.
These measures included positive symptoms, negative symp-
toms, symptoms of depression/anxiety, all symptoms (defined
as the combined score for negative, positive, and neurotic symp-
toms), overall functioning (as defined by the composite level of
functioning scores on the Global Assessment of Functioning
scale,11 the Global Assessment Scale,12 or similar scales), and num-
ber achieving remission. Secondary outcome variables were time
to remission, relapse (time to relapse and number relapsing), qual-
ity of life, and social functioning. These measures were consid-
ered secondary because they were more distant from the core
disease process and hence were more likely to be affected by so-
cial or health service factors. “Disorganized” symptoms were also
reported as a secondary outcome when they were reported sepa-
rately from negative and positive symptoms. It was not possible
to impose a common definition of remission; therefore, the defi-
nitions used in the original studies are reported.

Data on primary or secondary outcomes were excluded if
they were collected using unpublished scales.13 Data were ex-
tracted independently by 2 raters (M.M. and A.L.) and were
cross-checked by double entry into a customized database (Ac-
cess; Microsoft Corp, Redmond, Wash). Any disagreements were
resolved by discussion.

DATA SYNTHESIS

There are no widely agreed-on quality criteria for follow-up stud-
ies in general or for studies of DUP in particular. However, there
were clear justifications for 4 quality criteria, which were re-
corded for each included study: restriction of participants to
those with schizophrenia-like disorders on the basis of stan-
dardized diagnostic criteria because patients with affective psy-
choses are known to have a shorter DUP and a better progno-
sis1; outcome should be assessed blind to DUP status because
such knowledge might bias raters’ assessments of outcome;
achieving a follow-up rate of at least 80% (studies with fol-
low-up rates �50% were not eligible); and use of a standard-
ized method to determine DUP. The sensitivity analyses ex-
cluded studies that did not meet these criteria.

All data were entered into a computer program (Comprehen-
sive Meta-Analysis; BioStat, Inc, Englewood, NJ), which was used
to perform the computations.14 From the included studies we iden-
tified 4 types of data relating to DUP and outcome: correlations,
mean differences between long and short DUP groups, number
of events in long and short DUP groups, and time to events in
long and short DUP groups. Correlational data were preferred to
data based on mean differences when a study provided both types
of data on the same outcome at the same time because there is
no universal agreement on the cutoff point between “long” and
“short” DUP and because dichotomizing a continuous variable
reduces the resolution of the data.

Correlational data were synthesized into a single correla-
tion coefficient (r) with 95% confidence intervals (CIs), cal-
culated using the Fisher Z transformation.15 Correlation coef-

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 62, SEP 2005 WWW.ARCHGENPSYCHIATRY.COM
976

©2005 American Medical Association. All rights reserved.
 at Penn State Milton S Hershey Med Ctr, on October 28, 2005 www.archgenpsychiatry.comDownloaded from 

http://www.archgenpsychiatry.com


ficients were combined irrespective of the method of calculation
used in the original study (parametric, nonparametric, or para-
metric methods on log-transformed data). Because the distri-
bution of DUP is invariably positively skewed, nonparametric
or transformed data methods were the most appropriate meth-
ods,15 so a sensitivity analysis was performed that excluded para-
metric correlations based on untransformed data.

Comparisons between the long and short DUP groups based
on continuous data were synthesized by calculating standard-
ized mean differences (Cohen d) with 95% CIs. There is no
agreed-on cutoff point between long and short DUP, so a range
of cutoff points was adopted across the included studies. Con-
sequently, on the relevant Forrest plots, studies are given in
descending order from the largest to the smallest cutoff point
to permit a visual assessment of any trends related to choice of
cutoff point.

Data on the number of events in the long and short DUP groups
were synthesized by calculating odds ratios with 95% CIs using
the fixed-effects method. Occasionally, the relationship between
DUP and outcome was presented in terms of time to events (re-
mission or relapse); these data are presented in the text because
insufficient details were available to permit meta-analysis.

Correlational data are given in a Forrest plot in which the
summary correlation coefficient for each outcome and the as-
sociated 95% CI are plotted against a horizontal axis ranging
from –1 to 1 (Figure 1). These correlational data were ad-
justed so that in all cases a result falling to the right of the line
of no effect (arising vertically from a correlation of 0) indi-
cated an association between longer DUP and poorer out-
come. Data from long vs short DUP group comparisons were

plotted in a similar manner except that the horizontal axis rep-
resented the standardized mean difference (available on the study
Web site at http://www.lantern-centre.org.uk/dup). Categori-
cal data on remission were plotted on an axis representing the
log of the odds ratio. These data are presented in summary form
(by follow-up point) and by individual study (Figure 2). In
this case, the line of no effect was represented by an odds ratio
of 1, and results falling to the right of that line indicated that
patients with longer DUP were less likely to achieve remis-
sion. All comparisons were subject to a test of heterogeneity
to determine whether there was greater variation between the
results of the studies contributing to that comparison than would
be expected by chance. When heterogeneity was significant,
the data were reanalyzed using a random-effects model. The
presence of heterogeneity suggests systematic differences be-
tween studies that might be related to either the types of par-
ticipants or the methods used.

To assess the effect of premorbid adjustment as a confound-
ing variable, we identified all included studies that had exam-
ined the effect of premorbid adjustment on a statistically sig-
nificant association between DUP and 1 of the included outcome
variables. We then assessed the quality of these analyses ac-
cording to 2 criteria. The first criterion was adjustment for mul-
tiple testing because the commonest scale for measuring pre-
morbid adjustment provides 4 different summary scores
(for childhood, early adolescence, late adolescence, and
adulthood).16 The second criterion was that steps were taken
to ensure that premorbid adjustment was assessed before on-
set of the psychotic phase of the disorder. These data are sum-
marized in tabular form.

Baseline

Depression/Anxiety (n = 571)
Disorganized Symptoms (n = 136)
Negative Symptoms (n = 1401)
Overall Functioning (n = 367)
Positive Symptoms (n = 1135)
Quality of Life (n = 330)

All Symptoms (n = 615)

Social Functioning (n = 248)

12 mo

Depression/Anxiety (n = 376)
Negative Symptoms (n = 779)
Overall Functioning (n = 287)
Positive Symptoms (n = 777)
Quality of Life (n = 403)
Social Functioning (n = 191)

All Symptoms (n = 385)

24 mo

Overall Functioning (n = 68)
Positive Symptoms (n = 164)
Quality of Life (n = 164)
Social Functioning (n = 55)

Negative Symptoms (n = 164)

6 mo

Depression/Anxiety (n = 530)
Disorganized Symptoms (n = 74)
Negative Symptoms (n = 933)
Overall Functioning (n = 684)
Positive Symptoms (n = 933)
Quality of Life (n = 74)

All Symptoms (n = 530)

Social Functioning (n = 108)

Correlation Coefficient (95% CI)

–0.107 (0.025 to 0.188)
0.020 (–0.149 to 0.188)
0.082 (–0.016 to 0.179)

–0.014 (–0.117 to 0.090)
0.089 (–0.041 to 0.217)
0.188 (0.081 to 0.290)

–0.020 (–0.100 to 0.060)

0.040 (–0.085 to 0.164)

0.194 (0.094 to 0.291)
0.176 (0.106 to 0.244)
0.277 (0.165 to 0.382)
0.283 (0.216 to 0.347)
0.251 (0.157 to 0.340)
0.234 (0.093 to 0.366)

0.282 (0.191 to 0.368)

0.280 (0.045 to 0.486)
0.170 (0.017 to 0.315)
0.200 (0.048 to 0.343)
0.190 (–0.079 to 0.433)

–0.110 (–0.259 to 0.044)

0.220 (0.137 to 0.300)
0.200 (–0.030 to 0.410)
0.242 (0.180 to 0.302)
0.200 (0.127 to 0.271)
0.295 (0.234 to 0.352)

–0.100 (–0.321 to 0.132)

0.362 (0.285 to 0.434)

0.199 (0.008 to 0.377)

–0.40 –0.24 –0.08 0.400.240.08 0.56
Correlation Coefficient

Short DUP Worse Long DUP Worse

Figure 1. Summary correlations between duration of
untreated psychosis (DUP) and outcomes by
follow-up point. CI indicates confidence interval. The
squares are roughly proportioned to the amount of
data available.
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RESULTS

Of 11 458 abstracts (including poster presentations) iden-
tified by the search strategy, 619 referred to studies that
were thought to potentially satisfy the inclusion criteria.
After obtaining the full articles for these abstracts, 35 eli-
gible studies were identified, which were described in a
total of 172 publications (a study flow diagram is avail-
able on the study Web site at http://www.lantern-centre
.org.uk/dup). However, 9 of these studies17-25 did not pro-
vide quantitative data on the primary or secondary
outcomes, so the final sample consisted of 26 studies26-50

involving 4490 participants (Table) (the full reference list
is available on request).

In the 26 studies providing data, the mean age of par-
ticipants at presentation was 27.8 years, with women com-
posing 39% of the sample. The mean DUP was 124 weeks,
although this value decreased to 103 weeks after the ex-
clusion of an extreme outlier.50 Twenty studies were re-
stricted to participants with schizophrenia or schizo-
phrenia-like disorders, 2 reported data separately for
schizophrenia and all other psychoses, and 4 reported
data for all psychoses only. Twelve studies reported the
use of a systematic method to assess DUP.

EFFECT OF DUP ON OUTCOME

Figure 1 displays summary correlations between DUP and
primary or secondary outcomes at first presentation and
at 6-, 12-, and 24-month follow-up. These data show a
distinct temporal pattern in which correlations between
DUP and outcome were small or nonsignificant at first
presentation but became statistically significant for most
outcomes by 6- and 12-month follow-up. Thus, at base-
line, the only statistically significant correlations be-
tween DUP and outcome were for 1 primary outcome (de-
pression/anxiety) and 1 secondary outcome (quality of

life). However, by 6 months there were statistically sig-
nificant correlations between DUP and all 5 primary out-
comes and 1 secondary outcome (social functioning), and
by 12 months there were statistically significant corre-
lations between DUP and all outcomes for which data were
available. In all cases, a longer DUP was associated with
a worse outcome. By 24 months, the quantity of data were
substantially reduced, being derived from only 2 stud-
ies39,47 and 232 patients. Nonetheless, there were still sta-
tistically significant correlations between longer DUP and
worse outcome for overall functioning, positive symp-
toms, and quality of life but not for negative symptoms
or social functioning.

Data based on comparisons between the long and short
DUP groups are available on the study Web site at http:
//www.lantern-centre.org.uk /dup. These data, al-
though based on smaller numbers of patients, showed a
pattern similar to the correlational data. At first presen-
tation there were statistically significant differences be-
tween the long and short DUP groups only on negative
symptoms and quality of life. However, by 6 months there
were statistically significant differences between the long
and short DUP groups on all symptoms, overall func-
tioning, positive symptoms, and quality of life (the long
DUP group was worse in all cases) but not on depression/
anxiety (for which data were limited to 19 patients) and
negative symptoms. No data were available from long vs
short DUP group comparisons at 12-month follow-up,
but data were available at 24 months from 1 study46 and
at 15 years from another study28 for 4 primary outcomes
(depression/anxiety, negative symptoms, overall func-
tioning, and positive symptoms). There were no statis-
tically significant differences between the long and short
DUP groups on any outcome at 24 months; however, at
15 years the long DUP group was significantly worse on
depression/anxiety, overall functioning, and positive
symptoms but not on negative symptoms.

Source

Black et al,40 1998
Bottlender et al,29 2002
Verdoux et al,37 1999
6-mo Follow-up Combined (n = 266)

Tirupati et al,50 2004
Malla et al,41 2002
12-mo Follow-up Combined (n = 133)

Craig et al,46 2000
Verdoux et al,37 1999
24-mo Follow-up Combined (n = 206)

Huber et al,33 1975

Odds Ratio (95% CI)

19.00 (0.87-413.26)
2.74 (1.48-5.07)

10.00 (2.38-42.01)
3.55 (2.03-6.18)

2.73 (0.48-15.59)
2.76 (0.99-7.67)
2.75 (1.14-6.64)

1.87 (0.59-5.91)
4.00 (1.25-12.84)
2.72 (1.20-6.17)

2.42 (1.51-3.86)

Definition of Remission

No Positive Symptoms on PANSS >3
GAF Scale Score >62
Variant of the WHO Life Chart Method

Variant of the WHO Life Chart Method
All Global SAPS Items <2

Variants of the WHO Life Chart Method
Variants of the WHO Life Chart Method

No Symptoms at Interview

0.2 0.5 1 2 5 10 100 1000
Log Odds Ratio

269-mo Follow-up Combined (n = 491) 2.42 (1.51-3.86)

Figure 2. Odds of no remission in the long vs short duration of untreated psychosis (DUP) groups. An odds ratio greater than 1 indicates that individuals in the
long DUP group were more likely not to be in remission at the follow-up point. CI indicates confidence interval; PANSS, Positive and Negative Syndrome Scale;
GAF, Global Assessment of Functioning; WHO, World Health Organization; and SAPS, Scale for the Assessment of Positive Symptoms. Squares indicate the size of
the contribution to the study of the summary odds ratio (diamonds).
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Table. Description of Included Cohorts

Source

Year
Recruitment

Began Country

Cohort
Size,
No. Eligibility*

Diagnostic
Method

Definition
of DUP

DUP
Scale

Follow-up,
mo†

Rater
Blind

DUP, Mean
(Median),

wk
Follow-up,

%

Barnes
et al,26

2000

1998 United
Kingdom

136 Schizophreniform DSM-IV First psychotic
symptom to
neuroleptic
treatment

SM 1.5 Unclear 59 90.6

Drake et al,27

2000
1997 United

Kingdom
248 Schiz spectrum DSM-IV First psychotic

symptom to
hospital
admission

No 2.5 No 36 (12) 86.7

Bottlender
et al,28

2000

1980 Germany 998 Schiz spectrum ICD-9 First psychotic
symptom to
hospital
admission

No 180 Unclear NA 100

Bottlender
et al,29

2002

1995 Germany 196 Schiz spectrum ICD-10 First psychotic
symptom to
hospital
admission

No 6.0‡ Unclear NA 100

Fuchs and
Steinert,30

2004

1999 Germany 50 Schizophreniform ICD-10 First psychotic
symptom to
hospital
admission

IRAOS 12 Unclear 68 (8) 60.0

Browne
et al,31

2000

1995 Ireland 78 Schizophrenia DSM-IV/SCID First psychotic
symptom to
neuroleptic
treatment

SM 0.0 Unclear 28.6 NA

Wiersma
et al,32

1998

1978 The
Netherlands

82 Schiz spectrum ICD-9/PSE First psychotic
symptom to
contact

No 180.0 Unclear 10.3 80.5

Huber et al,33

1975
1945 Germany 502 Schizophrenia Unclear Unclear No 268.8 Unclear NA Unclear

Kalla et al,34

2002
1992 Finland 49 Schiz spectrum DSM-III-R First psychotic

symptom to
hospital
admission

No 0.0 Unclear 16 NA

Larsen
et al,35

2000

1993 Norway 43 Schiz spectrum DSM-III-R/
SCID

First psychotic
symptom to
hospital
admission

SM 12.0 Unclear 114 (26) 100

Melle et al,36

2004
1997 Scandinavia 281 Schiz spectrum DSM-IV/SCID First psychotic

symptom to
neuroleptic
treatment

SM 3.0 Unclear 49.4 (10) 100

Kalla et al,34

2002
1997 Madrid 37 Schiz spectrum DSM-III-R/

SCID
First psychotic

symptom to
hospital
admission

No 0.0 Unclear 39.6 NA

Verdoux
et al,37

1999

1996 France 65 All psychoses DSM-IV First psychotic
symptom to
hospital
admission

SM 24.0 Unclear 103 (12.8) 90.8

Ucok et al,38

2004
1996 Turkey 79 Schizophrenia DSM-IV/SCID First psychotic

symptom to
hospital
admission

No 6.0‡ Unclear (26) 100

Addington
et al,39

2004

1999 Canada 278 Schiz spectrum DSM-IV/SCID First psychotic
symptom to
neuroleptic
treatment

IRAOS 24 Yes 84.2 (28) 59

Black et al,40

2001
1998 Canada 19 Schiz spectrum DSM-IV First psychotic

symptom to
neuroleptic
treatment

IRAOS 6.0 Unclear 83.1 100

Malla et al,41

2002
1999 Canada 88 All psychoses DSM-IV/SCID First psychotic

symptom to
neuroleptic
treatment

IRAOS 12 Unclear 68.1 (3.9) 79

Haas and
Sweeney,42

1992

NA United States 71 Schiz spectrum DSM-III-R/
SCID

First psychotic
symptom to
hospital
admission

No 0.0 Unclear 156 100

Loebel et al,43

1992
1986 United States 118 Schiz spectrum RDC First psychotic

symptom to
neuroleptic
treatment

No Unclear Yes 71 88.1

Ho et al,44

2000
1988 United States 74 Schizophrenia DSM-IV/CASH First psychotic

symptom to
neuroleptic
treatment

No 6.0 No 60.8 Unclear

(continued)
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A temporal pattern was also seen in the degree of het-
erogeneity between study estimates of effect size. Thus,
at first presentation, statistically significant heterogene-
ity was present between studies that contributed corre-
lational data on DUP and negative symptoms and on DUP
and positive symptoms, but there was no significant het-
erogeneity at any other follow-up point. The presence of
heterogeneity means that estimates of the strength of the
correlation showed greater variation between studies than
would be expected by chance, which implies that there
were systematic differences in the study methods at first
presentation. The implications of this finding are dis-
cussed in the “Comment” section.

Seven studies29,33,37,40,41,46,50 provided data on the
number of patients in remission in the long and short
DUP groups at 6-, 12-, 24-, and 269-month follow-up.
Participants with long DUP were statistically signifi-
cantly more likely not to achieve remission at all
follow-up points (Figure 2). Tests of heterogeneity
were not statistically significant despite variation in
the definition of remission. Two studies35,49 provided
data on length of DUP among participants in remis-
sion vs participants not in remission. These data
showed that DUP was significantly longer in patients
not in remission (n = 270; standardized difference,
0.517; 95% CI, 0.121-0.915; P=.01, heterogeneity not
significant).35,49 Two studies32,43 provided data on time
to remission, and both showed that it was longer
among participants with long DUP. One study43 also
showed that the likelihood of remission is reduced in

patients with a DUP greater than 1 year, although risk
of relapse is not increased.

EFFECT OF PREMORBID ADJUSTMENT

Sixteen multiple regression analyses were identified (from
9 studies) that had examined the effect of adjusting for
premorbid adjustment in the presence of a statistically
significant association between DUP and 1 or more of the
primary or secondary outcome variables (available on the
study Web site at http://www.lantern-centre.org.uk
/dup). In 4 of 16 analyses, a statistically significant as-
sociation between DUP and outcome ceased to be sig-
nificant after controlling for the effects of premorbid
adjustment; however, 3 of these analyses were subopti-
mal according to the quality criteria given in the “Meth-
ods” section (2 failed to control for multiple testing, and
all 3 failed to ensure that premorbid adjustment was as-
sessed before onset of the disorder). In the remaining 12
analyses, the association between DUP and the outcome
variable remained statistically significant despite, in most
cases, not controlling for multiple testing. The relation-
ship between DUP and positive symptoms seemed par-
ticularly robust, with 4 analyses failing to show any effect
of premorbid adjustment.

SENSITIVITY ANALYSES

Full details of the sensitivity analyses on the primary out-
come variables at baseline and 6 and 12 months are avail-

Table. Description of Included Cohorts (cont)

Source

Year
Recruitment

Began Country

Cohort
Size,
No. Eligibility*

Diagnostic
Method

Definition
of DUP

DUP
Scale

Follow-up,
mo†

Rater
Blind

DUP, Mean
(Median),

wk
Follow-up,

%

Szymanski
et al,45

1996

1992 United States 36 Schizophreniform DSM-III-R/
SCID

Unclear No 6.0 Unclear 166.4 100

Craig et al,46

2000
1989 United States 155 Both DSM-III-R/

SCID
First psychotic

symptom to
hospital
admission

No 24.0 No NA (14) 96.1

Keshavan
et al,47

2003

2000 United States 104 All psychoses DSM-IV/SCID First psychotic
symptom to
hospital
admission

SM 24.0 No 95.7 (34.1) 65.4

Fresan et al,48

2003
1997 Mexico 63 All psychoses DSM-III-R/

SCAN
First psychotic

symptom to
hospital
admission

SM 0.0 Unclear 59.5 NA

Carbone
et al,49

1999

1994 Australia 565 Both DSM-III-R/
RPMI

First psychotic
symptom to
neuroleptic
treatment

RPMI 12.0 Unclear 181 (50) 74.8

Tirupati
et al,50

2004

1985 India 75 Schizophrenia ICD-9/PSE First psychotic
symptom to
neuroleptic
treatment

No 12.0 Unclear 796.0 100

Abbreviations: CASH, Comprehensive Assessment of Symptoms and History; DUP, duration of untreated psychosis; IRAOS, Interview for the Retrospective
Assessment for the Onset of Schizophrenia; NA, not available; PSE, Present State Examination; RDC, Research Diagnostic Criteria for a Selected Group of Functional
Disorders; RPMI, Royal Part Multidiagnostic Instrument; SCAN, Schedules for Clinical Assessment in Neuropsychiatry; SCID, Structured Clinical Interview for
DSM-III-R; SM, systematic method (such as applying the Positive and Negative Syndrome Scale retrospectively but not using a specifically developed standardized
interview).

*Schizophrenia indicates that the study included only schizophrenia; schizophreniform, the study also included schizophreniform disorders; schiz spectrum, the study
also included schizoaffective disorders; all psychoses, the study also included affective psychosis; and both, data were available separately for affective and nonaffective
psychoses.

†Follow-up of 0 months indicates that data are available only for initial presentation.
‡Follow-up at hospital discharge is estimated to be 6 months.
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able on the study Web site at http://www.lantern-centre
.org.uk/dup. The sensitivity analyses excluded studies that
included individuals with affective psychoses in their co-
hort, used the Pearson method without log transforma-
tion of the data (correlational data only), did not use a stan-
dardized method for assessing DUP, or had a follow-up
rate of less than 80%. The sensitivity analyses did not sub-
stantially alter the findings for any of the main outcome
variables. No sensitivity analysis was conducted exclud-
ing nonblinded studies because only 2 studies were blinded.
The first blinded study39 reported statistically significant
correlations between DUP and positive symptoms and qual-
ity of life at presentation and at 12- and 24-month fol-
low-up but found no correlation with negative symp-
toms. The second blinded study43 found a statistically
significant association between DUP and level of func-
tioning, but a subsequent study, using hazard ratios, found
that DUP was not a significant predictor of first relapse.

COMMENT

This systematic review demonstrates convincing evi-
dence of a modest association between DUP and a broad
range of outcomes and shows that the association is not
obvious at first presentation (for outcomes other than
quality of life) but rather emerges after treatment. The
clearest evidence for the association was seen in the cor-
relational data at 6- and 12-month follow-up, where only
2 of 15 comparisons did not reach statistical signifi-
cance (with both negative comparisons being based on
very small data sets). Evidence for the association was
also seen in 4 of 6 comparisons at 6 months based on dif-
ferences between the long and short DUP groups de-
spite the smaller amount of data available for this type
of analysis and the lower degree of resolution that it pro-
vides. The associations seen in these data were consis-
tent with the review’s other finding that patients with
longer DUP were less likely to achieve remission. Be-
yond 12 months, fewer data were available, and the evi-
dence for a continuing association was less clear-cut, al-
though there were suggestions that for some outcomes
the association may endure for as long as 15 years after
presentation. Whereas, on the basis of correlational data,
the association between DUP and outcome was highly
consistent, it was not particularly strong, accounting for
at best 13% of the variance (in outcome for all symp-
toms at 6 months). On the other hand, long DUP seemed
to account for approximately 1 in 3 to 1 in 4 of those who
did not achieve remission (eg, number needed to treat
at 6 months was 3.59; 95% CI, 2.55-6.42).

Despite the consistency of the association demon-
strated by this meta-analysis, some of the included stud-
ies concluded that there was no association. In particu-
lar, 3 important US studies43,44,46 are sometimes cited as
evidence of no association between DUP and outcome. Yet
the results of all 3 studies are broadly consistent with the
findings of this review. In the Iowa prospective study,44 a
small sample size meant that although the correlations ob-
tained for positive symptoms and for overall functioning
were not significant within the study, their 95% CIs over-
lapped the estimate of the pooled correlation obtained by

this review, and they might have also done so for nega-
tive symptoms if disorganized symptoms had not been re-
ported separately. In the Hillside study,43 an initial report
found a significant association between DUP and level of
remission, but a subsequent study, using hazard ratios,
found that DUP was not a significant predictor of first re-
lapse. However, because of the large number of analyses
conducted on the data set, this second study used 99% CIs
to determine significance and as a result was probably some-
what underpowered. In the Suffolk County study,46 there
were no significant differences between the long and short
DUP groups at 24-month follow-up, but the study did find
that fewer patients with long DUP were in remission at
24 months. Although this effect was not statistically sig-
nificant within the study, the effect size is similar to that
found at 24 months by the only other study37 that exam-
ined this outcome at the same follow-up point, and the
cumulative results from the 2 studies were statistically sig-
nificant (Figure 2).

Despite the consistency of its findings, this review has
2 key methodological limitations. The first is that only 2
studies used researchers who rated outcome blind to DUP
status. Although both blinded studies found evidence of
an association between outcome and DUP, we cannot ex-
clude the possibility that in other studies the ratings of out-
come may have been biased by raters’ previous knowl-
edge of participants’ DUP. Any future follow-up studies of
first-episode cohorts should ensure that they use raters who
are blind to DUP status. The second limitation is that
there were insufficient data to permit a formal analysis of
publication bias for any individual outcome. However,
the consistency of results across outcomes and methods
of analysis and the inclusion of several large studies sug-
gest that this is an unlikely explanation for the findings.

Two incidental findings of the review are of interest
and might be related. First, in long vs short DUP group
comparisons (see the study Web site at http://www
.lantern-centre.org.uk/dup), there was no obvious rela-
tionship between the effect size and the cutoff point cho-
sen to define the long and short DUP groups. Second,
heterogeneity in effect size between studies was fre-
quent at first presentation but absent at follow-up. These
observations are compatible with a recently advanced hy-
pothesis that the long-term harm caused by psychosis oc-
curs principally in the first few months or even weeks
after onset.27 This hypothesis would explain the first ob-
servation because only the choice of a cutoff point very
close to the onset of psychosis would have any notice-
able effect on the size of the difference in outcome be-
tween the long and short DUP groups. The hypothesis
would also explain the second observation because it im-
plies that people with short DUP, who tend to respond
quickly to treatment, would also make the predominant
contribution to any observed correlation between DUP
and outcome. Hence, studies that performed their “base-
line” assessment before treatment began would find no
relationship between DUP and outcome, whereas those
that delayed assessment until a few days after treatment
commenced would find a substantial difference. The re-
sult would be substantial heterogeneity between studies
at baseline, which would disappear at subsequent fol-
low-up points, as observed in this review.
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The presence of an association between DUP and out-
come does not prove that untreated psychosis causes poor
outcome. The association might be because outcome and
DUP are correlated with a third variable. However, we
found little evidence to support the hypothesis that this
third variable is premorbid adjustment.

It is not possible to be certain how far, if at all, reduc-
ing DUP will improve outcome. However, it seems likely
that efforts to directly manipulate DUP will substan-
tially increase our understanding of the disease process
in schizophrenia, even if they do not open up new thera-
peutic avenues. Research from Scandinavia has already
demonstrated that a systematic program of early detec-
tion can shorten the DUP and lead to more patients re-
ceiving help at a less severe stage of their illness.51 The
next challenge for early intervention services world-
wide is to perform the large-scale clinical trials that will
establish beyond a doubt whether shortening DUP im-
proves prognosis.
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Correction

Error in Byline. In the Original Article by Heinz et al
titled “Correlation of Stable Elevations in Striatal
µ-Opioid Receptor Availability in Detoxified Alcoholic
Patients With Alcohol Craving: A Positron Emission
Tomography Study Using Carbon 11–Labeled Carfen-
tanil,” published in the January issue of the ARCHIVES

(2005;62:57-64), an error occurred in the byline on
page 57. The byline should have appeared as follows:
“Andreas Heinz, MD; Matthias Reimold, MD; Jana
Wrase; Derik Hermann, MD; Bernhard Croissant, MD;
Götz Mundle, MD; Bernhard M. Dohmen, MD; Dieter
F. Braus, MD; Gunter Schumann, MD; Hans-Jürgen
Machulla, MD; Roland Bares, MD; Karl Mann, MD.”

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 62, SEP 2005 WWW.ARCHGENPSYCHIATRY.COM
983

©2005 American Medical Association. All rights reserved.
 at Penn State Milton S Hershey Med Ctr, on October 28, 2005 www.archgenpsychiatry.comDownloaded from 

http://www.archgenpsychiatry.com

