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Background. Past research on the relationship between treatment delay and outcomes for first-episode psychosis has

primarily focused on the role of duration of untreated psychosis (DUP) in predicting symptomatic outcomes up to

2 years. In the current study we examine the influence of both DUP and duration of untreated illness (DUI) on

symptoms and functioning at 5 years follow-up while controlling for other early characteristics.

Method. A total of 132 patients with first-episode psychosis and treated in an early intervention program

were prospectively followed up for 5 years. Outcomes assessed included positive and negative symptoms, overall

functioning, weeks on disability pension and weeks of full-time competitive employment.

Results. While DUP showed a significant correlation with level of positive symptoms at follow-up, this was not

independent of pre-morbid social adjustment. DUI emerged as a more robust independent predictor of negative

symptoms, social and occupational functioning and use of a disability pension.

Conclusions. Delay between onset of non-specific symptoms and treatment may be a more important influence on

long-term functioning for first-episode patients than DUP. This suggests the possible value of treating such signs and

symptoms as early as possible regardless of the effectiveness of such interventions in reducing likelihood or severity

of psychotic symptoms.
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Introduction

Evidence regarding the potential advantages of earlier

intervention for psychotic disorders comes primarily

from correlational research examining whether out-

comes for patients are related to the length of the delay

between the onset of their symptoms and initiation of

treatment. The period of time between the onset of

clear psychotic symptoms and beginning appropriate

treatment is generally referred to as the duration of

untreated psychosis (DUP), while delay between the

onset of any earlier, non-psychotic signs of illness and

treatment is called duration of untreated illness (DUI)

(Norman et al. 2001 ; Keshavan et al. 2003 ; Crumlish

et al. 2009 ; Owens et al. 2010).

Perkins et al. (2005) completed a meta-analysis of

cross-sectional and longitudinal studies relating DUP

to later measures of symptoms, functioning, brain

morphology and/or neurocognition. They concluded

that DUP was associated with level of global psycho-

pathology, positive and negative symptoms and

functional outcomes after treatment. Marshall et al.

(2005) note that prospective studies provide the best

evidence concerning any link between DUP and

treatment outcome because they are likely to provide

more reliable estimates of DUP based on information

collected at first presentation and are less likely to be

biased towards inclusion of patients whose illness

takes a more chronic course. The meta-analysis of

prospective studies by Marshall et al. (2005) showed a

consistent association between DUP and symptom

and functioning outcomes up to 12 months, but the

authors noted the paucity of research on longer-term

outcomes. Examining DUP as a predictor of outcomes

at up to 5 years is particularly important, given evi-

dence that the first 3–5 years may constitute a critical

period determining long-term outcomes (Birchwood

et al. 1998 ; Linszen & Birchwood, 2000 ; Crumlish et al.

2009).

Since the publication of these meta-analyses there

have been several reports concerning the relationship

between treatment delay and outcomes assessed 5 or

more years after initiation of treatment. Harris et al.

(2005), in an 8-year follow-up of a large sample of

* Address for correspondence : R. M. G. Norman, Ph.D., C.Psych.,

A2-643, LHSC-VH, 800 Commissioners Road E, London, ON,

Canada N6A 5W9.

(Email : rnorman@uwo.ca)

Psychological Medicine (2012), 42, 223–233. f Cambridge University Press 2011
doi:10.1017/S0033291711001140

ORIGINAL ARTICLE

https://doi.org/10.1017/S0033291711001140 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291711001140


first-episode patients, found DUP to be related to

quality of life, level of functioning and positive but not

negative symptoms. Boden et al. (2009) found DUP

to be related to symptom remission and functioning

at 5 years of follow-up, in a group of first-episode

patients, but Bertelsen et al. (2009), reporting on the

OPUS trial, did not find a relationship of DUP to

symptom remission at 5 years of follow-up. Crumlish

et al. (2009) found DUP to be related to positive

symptoms at 8 years of follow-up, but not general

functioning as assessed by the Global Assessment of

Functioning (GAF) or occupational functioning. White

et al. (2009) found DUP to predict composite symptom

levels but not functioning at 10 years in a group of

69 first-episode patients. While several studies have

found DUP to predict symptomatic outcomes (par-

ticularly positive symptoms) at o5 years of follow-

up, there is less evidence for its relationship to level of

functioning. In short, there continues to be some in-

consistency in findings concerning the relationship of

DUP to longer-term treatment outcomes. In addition,

Crumlish et al. (2009), Harris et al. (2005) and Keshavan

et al. (2003) have reported that DUI is superior to DUP

in predicting negative symptoms or functioning at

2- to 8-year follow-ups.

It is also important to examine if any relationship

between treatment delay and outcomes could be as the

result of an association with other pre-treatment

characteristics. For instance, if gender or pre-morbid

adjustment were to be found to covary with treatment

delay and outcome, it might suggest that any associ-

ation between DUP and aspects of recovery is non-

causal and can be explained by these variables. In

addition to gender and pre-morbid adjustment, there

has been interest in examining other early circum-

stances such as socio-economic status, age or mode of

onset, severity of symptoms at presentation, education

and presence of substance abuse as possible con-

founds in any relationship of treatment delay to out-

come (Perkins et al. 2005 ; Compton et al. 2008 ; Owens

et al. 2010).

In this paper we report on the relationship of both

DUP and DUI to several dimensions of outcome after

5 years of treatment in an early intervention program.

In order to examine the possible differential relation-

ship of DUP and DUI to positive symptoms, negative

symptoms and functioning we included measures of

each of these variables. In addition to a widely used

global assessment of occupational and social func-

tioning, we included two more objective indicators

of functioning at 5 years. Consistent with past rec-

ommendations (Marwaha & Johnson, 2004), we used

the number of weeks during the fifth year of follow-up

that the individual was engaged in full-time, com-

petitive employment or full-time studies. As a further

objective measure of functioning, we used number of

weeks receiving a disability pension.

Method

Sample

Participants were recruited from successive admis-

sions to the Prevention and Early Intervention

Program for Psychoses (PEPP) in London, ON,

Canada in the period between March 1997 and

February 2002. PEPP is designed to treat primarily

non-affective psychotic disorders in individuals who

have not previously received treatment for a period

of 4 weeks or more. The assessment and treatment

protocols utilized during the first 2 years of treatment

in PEPP are described elsewhere (Malla et al. 2003 ;

http://www.PEPP.ca). At the end of 2 years, patients

generally graduate to a less intense form of treatment

intervention, but are seen regularly by a psychiatrist

and/or case manager, who monitor patients’ progress

and can facilitate access to additional services of PEPP

if required.

Criteria for recruitment were having a psychotic

disorder, not having received previous treatment with

an antipsychotic for 4 weeks or longer, and living

within the catchment areas of the Program. A total of

188 participants were recruited at entry into treatment

and provided informed consent as approved by

the University of Western Ontario Ethics Board for

Health Sciences Research. The letter of information

and consent included agreement to be followed up

for outcome assessments regardless of whether they

continued to receive treatment in PEPP.

Measures and procedures

Information regarding demographics, pre-morbid

adjustment, age of onset, DUP and DUI was collected

at the time of admission. Assessments of symptoms

and functioning took place at admission and annually

thereafter.

Information regarding onset and treatment delay

was obtained using a structured interview (Norman &

Malla, 2002), which includes items from the Interview

for the Retrospective Assessment of Onset of Schizo-

phrenia (Häfner et al. 1992). This interview was ad-

ministered to patients and (in 88% of cases) at least

one collateral source, usually a family member living

with the patient around the time of admission. Age of

onset of psychosis was identified by the age at which

clear symptoms of psychosis emerged. These symp-

toms had to qualify for a rating>2 on the SAPS global

items for hallucination, delusion or thought disorder.

DUP was identified as the period of active

psychosis experienced before initiation of treatment.
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Onset of psychosis was estimated at least to a specific

month. We defined treatment as initiation of anti-

psychotic medication of a dosage and for a period of

time (4 weeks) that should lead to a significant re-

sponse in most patients. DUI was estimated as the

period of time between the onset of any noticeable

changes in behavior leading up to psychosis and

initiation of treatment. Such changes usually reflected

impaired role functioning, social withdrawal, mood

changes, irritability, sleep disturbance, etc. (Norman

et al. 2005b).

Mode of onset is typically defined in terms of the

length of time between initial behavioral changes or

anomalies and onset of clear psychotic symptoms

(Jablensky et al. 1992 ; Harrison et al. 1996 ; Perkins et al.

2005 ; Morgan et al. 2006 ; Compton et al. 2008), with a

period of f1 month being classified as acute and >1

month as insidious. In the current study, we based this

distinction on the period of time between the onset of

first noticeable changes and onset of psychosis.

Level of education of the patient was rated on an

18-point scale from 0, indicating not having completed

grade school, to 18, indicating having completed

a graduate or professional degree. Parent socio-

economic status was indexed as the highest of paternal

or maternal occupational prestige using the index

developed by Goyder & Frank (2007) for occupations

in Canada.

Pre-morbid adjustment was assessed using the

Premorbid Adjustment Scale (PAS; Cannon-Spoor

et al. 1982). We used information provided by the

patients and (in 92% of cases) family members or

others familiar with the patient’s development and

behavior. The PAS includes ratings of pre-morbid

adjustment for childhood (up to age 11 years), early

adolescence (age 12–15 years), late adolescence (age

16–18 years) and adulthood (age o19 years). The

academic (scholastic performance and adaptation to

school) and social (sociability and withdrawal, peer

relationships, and psycho-sexual adjustment) compo-

nents of pre-morbid adjustment can show different

patterns of relationship to clinical presentation and

course of psychotic disorders (Silverstein et al. 2002 ;

Norman et al. 2005a ; Monte et al. 2008). Because

schizophrenia spectrum disorders usually have their

onset in late adolescence or early adulthood, we did

not include ratings for this period in any of our

analyses to avoid confounding of pre-morbid adjust-

ment and onset of illness. When psychosis emerged

during early adolescence, that period was also omitted

from PAS scores. Consistent with the usual scoring

procedures, scores for the academic and social

domains were divided by the maximum possible score

resulting in an index varying between 0 and 1, with

higher scores indicating poorer adjustment.

Substance use was indexed by the presence of a

co-morbid diagnosis of substance abuse or depen-

dence at the time of presentation or during the first

year of treatment. Both primary diagnosis of a psy-

chotic disorder and presence of co-morbid substance

abuse were based on the Structured Clinical Interview

for DSM-IV (First et al. 1995) carried out at admission

and repeated 1 year later.

Symptoms were assessed using the Scale for the

Assessment of Positive Symptoms (SAPS; Andreasen,

1984) and Scale for the Assessment of Negative

Symptoms (SANS; Andreasen, 1983). These were in-

itially completed with reference to the 1 month prior to

entry into PEPP and at annual follow-up with refer-

ence to the previous 1 month. Ratings were completed

on the basis of an in-depth, semi-structured interview

with the patient supplemented by information from

the patient’s case manager, psychiatrist and clinical

records. In addition, beginning at the third year

of follow-up, the Life Chart Schedule (WHO, 1992;

Sartorius et al. 1996) was completed, which allowed us

to chart level of symptoms on a continuous basis

throughout the year. Some recent studies examining

the role of treatment delay in predicting long-term

symptom outcomes have used a categorical measure

of symptom remission/recovery (Bertelsen et al. 2009;

Boden et al. 2009). Others (Bottlender et al. 2003 ; Harris

et al. 2005 ; White et al. 2009) have used continuous

measures of symptom severity or both categorical

and continuous measures (Ropcke & Eggers, 2005 ;

Crumlish et al. 2009). We elected to use both, using the

criteria proposed by Andreasen et al. (2005) to define

remission. These criteria define remission as having

scores of f2 on the SAPS global scales reflecting

delusions, hallucinations, positive formal thought

disorder and bizarre behavior, and the SANS

global ratings of affective flattening, avolition-apathy,

anhedonia-asociality and alogia over at least the

previous 6-month period. In addition, we calculated

whether patients had met criteria for remission of

positive and negative symptoms separately. For the

continuous measure of symptom severity, we calcu-

lated the total of global scores on each of the SAPS

and SANS. Given controversy concerning the status

of attention difficulties as a negative symptom, we

omitted the attention global scale of the SANS

(Andreasen et al. 2005 ; Blanchard & Cohen, 2006 ;

Kirkpatrick et al. 2006).

Level of functioning during the fifth year of follow-

up was assessed using the Social and Occupational

Functioning Scale (SOFAS; Goldman et al. 1992). The

SOFAS focuses on level of social and occupational

functioning but does not include severity of symptoms

(Hay et al. 2003). Additional indices of functioning

during the fifth year were derived from the Life Chart
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Schedule and these included weeks of full-time com-

petitive employment or full-time studies, and weeks

receiving a disability pension for a mental disorder.

Assessments of predictor variables, such as DUP,

DUI, mode of onset and pre-morbid adjustment,

were completed by two research staff with many years

of experience in assessment of psychosis. Symptom

ratings were completed by psychiatrists or research

staff, who were blind with reference to the predictor

variables. The inter-rater reliability for the two raters

assessing pre-morbid adjustment and treatment delay

was assessed on 15 patients. For outcome measures

inter-rater reliability was established for the six raters

on 21 cases. For aggregate scores reported here all

intra-class coefficients were at least 0.80.

Statistical methods

Descriptive statistics were used to characterize the

sample. Bivariate relationships between predictors

and outcomes were examined using the Pearson

correlation for continuous variables, or the point

bi-serial correlation. The independent contribution of

predictors to outcomes was assessed using regression

analysis.

Results

Of the 188 individuals recruited, 132 (70.2%) com-

pleted the 5-year follow-up. Of the subjects, 38

dropped out of the study within the first 2 years

of intensive treatment and 18 during the 3 years of

stepped-down care. Of the 132 assessed at 5 years of

follow-up, 13 had dropped out of treatment, but

remained in the follow-up sample. There were no

significant differences between those retained and not

retained in demographic characteristics or clinical

presentation.

Characteristics of the sample are summarized

in Table 1. The sample is predominantly male and

over 80% schizophrenia spectrum disorder. Although

PEPP is intended primarily to treat non-affective psy-

chosis, there is often uncertainty about diagnosis at

time of entry ; and, if over time it becomes apparent

that the patient has an affective psychosis, he/she

remains in the program. Hence at 1 year 6% had a

diagnosis of an affective psychosis. The mean DUP

was 67.0 weeks (median of 26.7 weeks) and for DUI

the values were 280.5 and 192.8 weeks, respectively.

The distributions were positively skewed. A log10

transformation was most effective in approximating a

normal distribution for DUP, whereas a square root

transformation was more effective for DUI. Occasion-

ally, data related to a variable could not be ascertained

Table 1. Characteristics of sample (n=132)

Characteristic n (%)

Gender

Male 102 (77.3)

Female 30 (22.7)

Marital status

Single 109 (82.6)

Married or common law 18 (13.6)

Separated 5 (3.8)

Age at onset of psychosis, years

Mean 23.8

S.D. 8.2

Diagnoses

Schizophrenia 83 (62.9)

Schizo-affective 21 (15.9)

Affective psychosis 8 (6.1)

Substance-induced psychosis 8 (6.1)

Psychosis NOS 6 (4.5)

Schizophreniform disorder 4 (3.0)

Delusional disorder 1 (0.8)

Brief psychotic disorder 1 (0.8)

Education

Less than high school 64 (48.5)

Completed high school only 31 (23.5)

Some college or university 22 (16.7)

Completed college/university 14 (10.6)

Post-graduate training 1 (0.8)

DUP, weeks

Mean 67.0

S.D. 109.2

Median 23.6

DUI, weeks

Mean 280.5

S.D. 267.1

Median 192.8

Mode of onset

Acute 31 (23.5)

Insidious 101 (76.5)

Initial SAPS global score

Mean 10.2

S.D. 3.4

Median 10.0

Initial SANS global score

Mean 10.0

S.D. 4.1

Median 11.5

S.D., Standard deviation ; NOS, not otherwise specified ;

DUP, duration of untreated psychosis ; DUI, duration of

untreated illness ; SAPS, Scale for the Assessment of

Positive Symptoms ; SANS, Scale for the Assessment of

Negative Symptoms.

Data are given as number of subjects (percentage), mean

and S.D. or median.
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with confidence, resulting in final sample sizes for

specific analyses ranging between 122 and 132.

Table 2 shows that the predictors were not highly

inter-correlated. Women had a later age of onset than

men and were less likely to have co-morbid substance

use or dependence. High educational achievement

was correlated with a later age of onset and better pre-

morbid adjustment. Symptoms at presentation were

generally independent of other predictors, except for a

negative correlation between age of onset and level of

negative symptoms. DUP and DUI showed a modest

correlation. Patients with better pre-morbid social ad-

justment and with substance abuse or dependence

had shorter DUP. A longer DUI was associated with

older onset age and a more insidious mode of onset of

psychosis.

At 5 years, two-thirds of individuals met criteria for

remission of positive symptoms and half of the sample

met criteria for remission of negative symptoms.

Criteria for remission of both positive and negative

symptoms were met by 42.4% of participants. With

respect to the continuous measures of symptoms at

5 years of follow-up, the mean score on the total of

SAPS global scores was 2.02 (S.D.=2.78) and for the

SANS the mean was 5.16 (S.D.=3.79). The mean

SOFAS score was 61.5 (S.D.=15.7). Just over 50% of

patients received no psychiatric disability pension

during the fifth year of follow-up, with the mean

number of weeks on disability for the sample being

21.5 (S.D.=24.9) weeks. Occupational activity was cal-

culated as the number of weeks that an individual

was in full-time competitive employment or full-time

studies. Just over 50% of the sample had no full-time

employment and 18.4% had full-time employment

throughout the year. For the entire sample, the mean

number of weeks of full-time employment was 16.2

(S.D.=21.4) weeks.

Table 3 shows the relationship of symptom out-

comes to measures of functioning. Total symptom

remission was significantly correlated with each of the

functional measures, ranging from 0.56 with SOFAS

scores to 0.31 with weeks on disability pension. When

we compare the correlated correlation coefficients

(Meng et al. 1992), we find that negative symptoms

show a greater inverse correlation with SOFAS

than do positive symptoms regardless of whether we

use the categorical remission of symptoms (Z=3.61,

p<0.01) or continuous symptom measures (Z=3.79,

p<0.01). Similarly, greater negative symptoms were

more highly related to fewer weeks of full-time occu-

pation than were positive symptoms (Z=2.66, p<0.05

for both remission category and continuous score).

Indices of both positive and negative symptoms were

significantly related to weeks on a disability pension.

Table 4 shows the correlations between the predic-

tor variables and outcomes at 5 years. Although total

Table 2. Correlations between predictionsa

Genderb Education SES

Age of

onset

Mode

of

onset

PAS

social

PAS

education

Co-

morbidity DUP DUI

SAPS

global

Education 0.06

SES 0.03 0.17

Age of onset 0.22* 0.27** x0.02

Mode of onsetc 0.04 0.01 x0.08 0.03

PAS social x0.03 x0.30** x0.02 0.08 x0.02

PAS education 0.00 x0.54** x0.11 0.07 0.11 0.47***

Co-morbid

substance used
x0.32** x0.08 0.00 x0.21* x0.05 x0.16 0.01

DUP x0.05 x0.11 0.00 x0.15 x0.06 0.24** 0.05 x0.29**

DUI 0.00 0.06 x0.03 0.18* x0.33*** 0.17 0.08 x0.15 0.32***

SAPS global x0.05 x0.07 0.01 x0.14 x0.07 x0.05 x0.11 0.16 x0.12 x0.07

SANS global x0.13 x0.04 0.06 x0.25*** x0.09 x0.06 x0.14 x0.09 0.08 0.11 39***

SES, Socio-economic status ; PAS, Premorbid Adjustment Scale, DUP, duration of untreated psychosis ; DUI, duration of

untreated illness ; SAPS, Scale for the Assessment of Positive Symptoms ; SANS, Scale for the Assessment of Negative

Symptoms.
a For SES, DUP, DUI, SAPS global and SANS global, higher scores indicate greater status, treatment delay or symptoms.

For PAS indices, higher scores indicate poorer pre-morbid adjustment.
b 0=Male ; 1=female.
c 0=Insidious ; 1=acute.
d 0=No co-morbidity ; 1=co-morbidity.

* p<0.05, ** p<0.01, *** p<0.001.
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symptom remission is correlated with both acute

mode of onset and shorter DUI, this pattern appears to

be primarily reflecting the association between these

early characteristics and remission of negative symp-

toms. DUP, not DUI, is correlated with remission of

positive symptoms or SAPS score at 5 years. With

respect to increased likelihood of negative symptom

remission, in addition to acute onset, and shorter DUI,

other correlates are older age of onset, presence of

substance abuse at presentation and good pre-morbid

social adjustment. When we examine SANS scores

rather than meeting criteria for remission, the patterns

of predictors change. Higher SANS scores are corre-

lated with less education, poor pre-morbid social

adjustment, absence of substance abuse, longer DUP

and DUI and higher SANS scores at presentation.

Both shorter DUP and DUI show significant bivariate

correlations with better SOFAS scores as do better

Table 3. Pearson correlations of symptom and functional outcomes

SOFAS

Weeks on

disability

pension

Weeks of

full-time

occupation

Total symptom remissiona 0.56*** x0.31** 0.37***

Positive symptom remissiona 0.33*** x0.21* 0.18*

Negative symptom remissiona 0.65*** x0.33*** 0.45***

SAPS global score x0.40*** 0.32*** x0.27***

SANS global score x0.68*** 0.44*** x0.49***

SOFAS, Social and Occupational Functioning Scale ; SAPS, Scale for the Assessment of Positive Symptoms ; SANS, Scale for

the Assessment of Negative Symptoms.
a 0=Not in remission ; 1=in remission.

* p<0.05, ** p<0.01, *** p<0.001.

Table 4. Pearson correlations of initial characteristics with outcomes at 5 yearsa

Remission

of positive

and negative

symptomsb

Positive

symptom

remissionb

Negative

symptom

remissionb

5-Year

SAPS

global

5-Year

SANS

global SOFAS

Weeks on

disability

pension

Weeks of

full-time

occupation

Genderc x0.03 0.11 x0.07 x0.05 x0.03 x0.02 x0.09 0.01

Education 0.07 x0.04 0.10 x0.12 x0.18* 0.18* x0.25** 0.31***

SES 0.07 0.07 x0.03 x0.09 x0.09 0.04 0.00 0.13

Age of onset x0.12 x0.06 x0.20* x0.01 0.14 0.05 x0.02 0.09

Mode of onsetd 0.22* 0.10 0.25** x0.05 x0.16 0.20* x0.10 0.22*

PAS social x0.15 x0.07 x0.23* 0.21* 0.22* x0.25** 0.26** x0.08

PAS education 0.01 0.10 x0.05 0.10 0.09 x0.17 0.39*** x0.20**

Co-morbid substance abusee 0.17 0.11 0.26** x0.12 x0.20* 0.18 x0.08 0.10

DUP x0.14 x0.19* x0.10 0.19* 0.31*** x0.26** 0.27** x0.09

DUI x0.23* x0.13 x0.27** 0.14 0.32*** x0.35*** 0.33*** x0.32***

Initial SAPS global x0.06 x0.02 x0.06 x0.06 0.03 0.01 0.02 x0.11

Initial SANS global x0.13 0.02 x0.17 x0.04 0.22* x0.19* 0.15 x0.21*

SAPS, Scale for the Assessment of Positive Symptoms ; SANS, Scale for the Assessment of Negative Symptoms ; SOFAS,

Social and Occupational Functioning Scale ; SES, socio-economic status ; PAS, Premorbid Adjustment Scale ; DUP, duration

of untreated psychosis ; DUI, duration of untreated illness.
a For SES, DUP, DUI, SAPS global and SANS global, higher scores indicate greater status, treatment delay or symptoms.

For PAS indices, higher scores indicate poorer pre-morbid adjustment.
b 0=Not in remission ; 1=in remission.
c 0=Male ; 1=female.
d 0=Insidious ; 1=acute.
e 0=No co-morbidity ; 1=co-morbidity.

* p<0.05, ** p<0.01, *** p<0.001.
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pre-morbid social adjustment and more education.

More weeks on disability pension during the fifth year

of follow-up show bivariate relationships with longer

DUP and DUI, lower education level, and poor social

and educational pre-morbid adjustment. Shorter DUI

(but not DUP) and acute onset are associated with

more weeks of competitive employment. A stronger

educational background at presentation, as indexed by

either education level achieved or scores on the PAS

educational adjustment subscale, as well as an acute

mode of onset and a lower level of negative symptoms

at presentation also correlate with weeks of full-time

employment.

To investigate the independent relationship of pre-

dictors to outcomes, we carried out logistic regression

analyses for the binary measures of total symptom

remission and remission of negative symptoms and

linear regression for each of the SAPS, SANS

and SOFAS scores, as well as weeks on disability and

weeks of occupational activity. The predictors in-

cluded all and only those showing bivariate relation-

ships with the relevant outcomes.

Table 5 provides more evidence of DUI rather than

DUP being an independent predictor of outcomes.

After controlling for other presenting characteristics,

DUI is a predictor of scores on the SANS and SOFAS,

as well as the number of weeks on disability and

weeks of full-time employment. In addition, its re-

gressionweights in predicting total remission of symp-

toms and remission of negative symptoms approach

statistical significance.

We repeated the regression analyses in a sample

restricted to those with schizophrenia spectrum dis-

order (schizophrenia, schizo-affective disorder and

schizophreniform disorder). The pattern of findings

with respect to prediction of 5-year outcomes was

similar to that in Table 5.

To assess the relative importance of treatment delay

in predicting level of negative symptoms and SOFAS

and weeks on disability pension, we examined the

change in R2 when DUI was added to the regression

equation. The values in Table 5 show that DUI added

7–13% to the variance explained.

Discussion

We have presented the findings of a 5-year prospec-

tive study of the role of treatment delay, as indexed by

both DUP and DUI, in predicting outcomes. In ad-

dition to symptoms, our outcome measures include

the SOFAS and number of weeks on a disability pen-

sion and weeks of full-time, competitive employment

or studies in the fifth year of follow-up. Assessment of

outcomes were made blind of indices of treatment

delay and our retention rate compares favourably

with those of other recent prospective studies of first-

episode patients (Harris et al. 2005 ; Bertelsen et al.

2008 ; Addington & Addington, 2009 ; Crumlish et al.

2009). Distributions of DUP, DUI and acuity of onset

are similar to earlier reports using similar method-

ology (e.g. Häfner & an der Heiden, 1999 ; Häfner,

2000) and rates of symptom remission are comparable

with those from a recent long-term follow-up of

patients of a specialized early intervention service

(Henry et al. 2010).

The correlation we report between DUI and DUP is

much lower than the r=0.82 reported by Crumlish

et al. (2009). The DUI calculated by Crumlish et al.

(2009) appears to have consisted of roughly equivalent

parts DUP and non-specific early signs. On the other

hand, in our DUI index and those of Harris et al. (2005)

and Keshavan et al. (2006), the pre-psychosis compo-

nent was much greater than that of DUP. This may

explain the lower correlation between the delay

indices in the current study. We cannot tell whether

these differences reflect variation in methodology or

differences in samples.

Although there was a significant relationship be-

tween DUP and level of positive symptoms at 5 years,

it accounted for less than 4% of the variance in SAPS

score. Furthermore, the role of DUP in predicting

positive symptoms was no longer significant when

social pre-morbid adjustment was controlled. There

have been past reports suggesting a decline in the

strength of the relationship between DUP and positive

symptoms as the period of follow-up is extended. For

instance, Addington et al. (2004) noted a weakening of

the relationship between DUP and positive symptoms

between 12 and 24 months of follow-up. Similarly,

a contrast of reports by Jeppesen et al. (2008) and

Bertelsen et al. (2009) from the OPUS trial suggests

a weakening of the relationship between DUP and

symptoms over time.

In general, DUI was a more robust predictor of

several treatment outcomes. It showed bivariate cor-

relations with total remission of symptoms, indices of

negative symptoms, global ratings of social and occu-

pational functioning as well as utilization of a dis-

ability pension and extent of full-time competitive

occupation or studies. In all cases, except the total

remission of symptoms and the remission of positive

symptoms, DUI remained a significant independent

predictor when other initial characteristics were

statistically controlled. Relevant bivariate correlations

and increments in variance explained in regression

analyses suggest that DUI generally explains around

10% of the variance in treatment outcomes.

There has been particular interest in the role of

pre-morbid adjustment in explaining any relationship

between treatment delay and outcome. This has been
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examined primarily with reference to DUP (Larsen

et al. 2000; Verdoux et al. 2001). On the whole, past

findings suggest that the relationship between DUP

and positive symptoms at follow-up is independent of

pre-morbid adjustment (Marshall et al. 2005). On the

other hand, Jeppesen et al. (2008) report that the

relationship between DUP and negative symptoms at

follow-up may be confounded by pre-morbid adjust-

ment. In the current data pre-morbid adjustment,

particularly social pre-morbid adjustment, showed bi-

variate relationships with negative symptoms, SOFAS

score and use of disability pension. Educational

Table 5. Prediction of 5-year outcomes

Predictor B S.E. Wald b p

(A) Remission of positive and negative symptoms

Mode of onset 0.761 0.466 2.67 0.102

DUI x0.049 0.027 3.31 0.069

(B) Remission of negative symptoms

Age of onset x0.05 0.027 3.38 0.066

PAS social x2.135 1.083 3.88 0.049

Substance abuse co-morbidity 1.021 0.492 4.306 0.038

Mode of onset 1.095 0.557 3.866 0.049

DUI x0.054 0.031 3.115 0.078

(C) SAPS global score

PAS social 2.180 1.212 0.168 0.075

DUP 0.534 0.557 0.140 0.136

(D) SANS global score

Education x0.215 0.146 x0.136 0.145

PAS social 1.494 1.741 0.080 0.393

Substance abuse co-morbidity x0.769 0.751 0.090 0.312

SANS global at presentation 0.153 0.080 0.165 0.057

DUI 0.130 0.044 0.264 0.004

DUP 0.835 0.516 0.152 0.109

Incrementation R2 by adding DUI=0.13 to 0.23

(E) SOFAS score

Education 0.442 0.560 0.070 0.432

PAS social x13.941 6.876 x0.184 0.045

Mode of onset 1.797 3.213 0.050 0.577

SANS global at presentation x0.564 0.312 x0.155 0.074

DUI x0.605 0.191 x0.301 0.002

DUP x2.277 1.985 x0.105 0.254

Incrementation R2 by adding DUI=0.14 to 0.25

(F) Weeks on disability pension

Education x0.539 0.987 x0.052 0.586

PAS social 4.906 11.627 0.040 0.674

PAS education 40.210 13.568 0.304 0.004

DUI 1.039 0.278 0.319 0.000

DUP 4.435 3.036 0.129 0.147

Incrementation R2 by adding DUI=0.16 to 0.29

(G) Weeks of full-time occupation

Education 2.026 0.886 0.232 0.021

PAS education x11.843 11.404 x0.105 0.301

Mode of onset 4.937 4.453 0.098 0.270

SANS global at presentation x0.799 0.441 x0.156 0.073

DUI x0.824 0.256 x0.298 0.002

Incrementation R2 by adding DUI=0.17 to 0.24

S.E., Standard error ; DUI, duration of untreated illness ; PAS, Premorbid Adjustment Scale ; SAPS, Scale for the Assessment

of Positive Symptoms ; DUP, duration of untreated psychosis ; SANS, Scale for the Assessment of Negative Symptoms ;

SOFAS, Social and Occupational Functioning Scale.
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pre-morbid adjustment was correlated with weeks on

disability pension and full-time occupation. Although

there was evidence that social pre-morbid adjustment

was an independent predictor criterion for remission

of negative symptoms at 5 years, whereas DUI was

not, the role of DUI in predicting SANS global score,

SOFAS, weeks on disability pension and weeks of full-

time occupation was not confounded by pre-morbid

adjustment.

Could the failure to find a significant relationship

between DUP and some 5-year outcomes reflect a

truncated distribution of DUP? Do members of our

sample have particularly short DUPs? There is wide

variation in the distribution of DUP reported across

studies, and it is difficult to determine the extent to

which this reflects differences in measurement pro-

cedures or differences in samples (Norman & Malla,

2001). Our distribution does not appear particularly

truncated in comparison with many other reports

based on samples from non-early intervention pro-

grams including those that found a relationship

between DUP and outcomes (e.g. Drake et al. 2000 ;

Clarke et al. 2006) and our findings regarding the re-

lationship of DUP and DUI to longer-term outcomes

are comparable with another study based on a non-

specialized program (Crumlish et al. 2009). Further-

more, there is very limited evidence that the efforts of

early intervention programs, including ours, to reduce

treatment delay are effective in changing the distri-

bution of DUP (Malla et al. 2005 ; Lloyd-Evans et al.

2011).

Our findings concerning the role of DUP and DUI in

predicting outcomes are consistent with three earlier

reports. Keshavan et al. (2003), Harris et al. (2005) and

Crumlish et al. (2009) found DUI to be a better predic-

tor of negative symptoms and/or functioning at fol-

low-up. Our results extend these findings to objective

measures of functioning such as use of disability pen-

sion and weeks of employment. Our current data are

also consistent with the model presented by Häfner

and associates (Häfner & an der Heiden, 1999 ; Häfner,

2000), which emphasizes the importance of the often

lengthy period of negative and non-specific symptoms

prior to the onset of psychosis in bringing about defi-

cits in functioning. As others have noted, DUImay be a

trait-like marker for poor outcome rather than having

a causal influence on long-term functioning (Keshavan

et al. 2006 ; Crumlish et al. 2009). The current findings

show that DUI predicts functioning in a 5-year follow-

up independently of other indices of early course and

accounts for around 10% of the variance in such out-

comes. This suggests that we should seriously con-

sider the possibility of a causal influence.

These findings indicate that while earlier inter-

vention for psychotic symptoms may help improve

treatment outcomes as assessed by positive symp-

toms, the proportion of variance accounted for by the

timing of the intervention may decline over time. This

does not necessarily detract from the importance of

specialized early intervention programs for psychosis

as the potential benefits of such efforts may be more

influenced by the content of intervention rather than

timing (Malla & Norman, 2001 ; Brabban & Dodgson,

2010 ; Singh, 2010).

Providing definitive proof of causation usually in-

volves assessing the impact of interventions. In the

current context this approach confronts practical and

conceptual challenges. While the mental health field

has effective interventions for anxiety and depression,

which are common in the pre-psychosis period

(Norman et al. 2005b), interventions to reduce negative

symptoms are more problematic (Erhart et al. 2006).

Furthermore, there needs to be clarity concerning our

objectives with respect to DUI. The objective is un-

likely to be simple reduction in DUI by speeding up

the occurrence of psychosis and its treatment. On the

other hand, perhaps any cumulative effect of DUI on

functional outcomes is as much influenced by the

severity or disruptiveness of these early changes as

their duration. This suggests the possibility that

the prompt delivery of psychosocial interventions

designed to ameliorate functional impairments and

symptoms may have long-term benefits indepen-

dently of any impact on the development or severity of

psychotic symptoms (Häfner, 2000 ; Singh, 2010).
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