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Substance use is common in first-episode psychosis (FEP) 
and has been linked to poorer outcomes with more severe 
psychopathology and higher relapse rates. Early substance 
discontinuation appears to improve symptoms and func-
tion. However, studies vary widely in their methodology, 
and few have examined patients longitudinally, making it 
difficult to draw conclusions for practice and treatment. 
We aimed to investigate the relationship between sub-
stance use and early abstinence and the long-term course 
of illness in a representative sample of FEP patients. 
Out of 301 included patients, 266 could be divided into 
4 groups based on substance use patterns during the first 
2 years of treatment: persistent users, episodic users, stop-
users and nonusers. Differences in clinical and functional 
measures during the follow-up period were assessed using 
linear mixed effects models for the analysis of repeated 
measures data. Patients who stopped using substances 
within the first 2 years after diagnosis had outcomes simi-
lar to those who had never used with fewer symptoms than 
episodic or persistent users. Both episodic and persistent 
users had lower rates of symptom remission than nonus-
ers, and persistent users also had more negative symptoms 
than those who stopped using. Our findings emerge from 
one of very few long-term longitudinal studies examining 
substance use cessation in FEP with 10-year follow-up. 
The results convey hope that the detrimental effects of 
substance abuse on mental health may be significantly 
reversed if one stops the abuse in time. This can help 

patients who struggle with addiction with their motivation 
to embrace abstinence.
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Introduction

Substance use is common among patients with psychosis. 
Literature suggests prevalence rates that are approximately 
twice that of the general population,1–3 with an effect on 
prognosis that can be deleterious.4–6 Psychosis and sub-
stance use have been associated with more hospital days,7 
shorter, but more frequent admissions,6 greater violence,7 
more severe psychopathology,4,8–10 higher relapse rates,2,5,11 
and lower life expectancy.12 Several studies indicate that 
patients who continue abusing throughout their illness 
have poorer outcomes than those who stop early on in 
their course.10,13 Abuse discontinuation, on the other hand, 
has been associated with significant improvements in 
positive symptoms, depression, global functioning,14 and 
negative symptoms.15 Given the high rates of substance 
abuse in first-episode psychosis (FEP), outcomes in cur-
rent and past users should be mapped out and differen-
tiated from outcomes in nonusers. However, these studies 
are often hampered by selective sampling, or ambiguous 
sampling such as grouping patients with acute FEP and 
chronic psychosis.4,7,16 Also, most studies are short-term or 
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cross-sectional,17,18 leaving longitudinal course unclear.14,19 
To date, there are only 2 FEP longitudinal studies focus-
ing on current and former substance users with psycho-
sis; and only 2 following patients long term.15,20,21 In a 
well-designed study of patients hospitalized for a FEP, 
González-Pinto et  al focused on cannabis use following 
patients for 8 years,15 assessing patients with clinical inter-
views at years 1, 3, and 5. Out of an original number of 
112 inpatients, 82 completed follow-up and researchers 
concluded that those who discontinued use early on had 
significantly better outcomes. This was also the conclusion 
in the 5-year follow-up in the OPUS trial where patients 
who stopped using cannabis had lower levels of psychotic 
symptoms and better functioning.21 Even if these results 
are promising, it is unclear to what extent they can be gen-
eralized to other samples and other types of substances.

The aim of this study is to examine the long-term (10 
y) influence of substance use and the effect of early sub-
stance use discontinuation in a representative sample of 
FEP patients. We hypothesize that:

 • patients who never used substances have superior long-
term symptom and function outcomes compared to 
those who abuse or have abused,

 • patients who stop using have superior long-term symp-
tom and function outcomes compared to those who 
continue using, and

 • persistent use predicts the worst long-term symptom 
and function.

Methods

Study Design

The study was a naturalistic, longitudinal follow-up of  a 
large, clinical epidemiological sample collected consecu-
tively from 4 Scandinavian healthcare sectors, including 
2 sectors in Rogaland County, Norway, the Ullevaal sec-
tor in Oslo County, Norway and a sector from Roskilde 
County, Denmark. The combined estimated population 
was 665 000 inhabitants. In all sectors, healthcare ser-
vices were catchment area based and publicly funded. 
The 2 Rogaland sectors engineered systematic, early 
detection of  psychosis and constituted the experimental 
sample.22 The Oslo and Roskilde sectors did not use an 
early detection paradigm and formed the comparison 
sample. For the present study, the samples from all areas 
are merged.

The areas were similar sociodemographically (urban-
icity, mean educational level, income level, and oppor-
tunities for employment).23 Patients from all areas were 
treated according to a 2-year standard treatment protocol 
that included antipsychotic medication, supportive psy-
chotherapy, and multifamily psycho education. Patients 
from the early detection area had lower symptom levels, 
shorter duration of untreated psychosis (DUP), lower 
age, and more alcohol and/or substance abuse at baseline 
presentation.23

The Regional Committee for Research Ethics approved 
this study.

Participants

The inclusion criteria, extensively described elsewhere,23 
included first-episode schizophrenia, schizophreniform 
disorder or schizoaffective disorder, delusional disorder, 
mood disorder with mood-incongruent psychotic fea-
tures, brief  psychotic disorder or psychosis not otherwise 
specified,24 living in one of the participating sites, being 
15–65 years of age (18–65 in control sectors), and func-
tionally within the normal range of intellectual capacity 
(WAIS-R-based IQ estimate > 70). All study participants 
gave informed consent. Of eligible participants, 23% 
declined participation. Those who declined participation 
had longer DUP (32 vs 10 wk). There were no other sig-
nificant differences between those who did and those who 
did not give consent to enter the study.25

Three hundred and one patients were included between 
1997 and 2001 and followed up at 3 months and 1, 2, 5, 
and 10 years. At 10 years, 85 patients did not complete 
follow-up (49 refused, 23 did not show up, and 13 were 
untraceable), and 30 additional patients had died.26 An 
analysis of drop-out was conducted through a 2-way 
ANOVA with group and drop-out status at 10 years as 
factors and symptom levels at 2 years (positive and nega-
tive) as dependent variables. There was no association 
measured by interaction effects between group and drop-
out status on positive (F = 0.6; df = 3; P = .62) or negative 
(F = 1.5; df = 3; P = .21) symptoms.

Assessments

The Structured Clinical Interview for the DSM-IV 
(SCID)27 was used for diagnostic purposes. This takes 
into account the persons own description of events and 
symptoms as well as medical records and co-lateral infor-
mation. All included patients were assessed using Global 
Assessment of Functioning (GAF) where scores were 
split into symptom and function scores.28 Demographic 
data were collected for all study eligible patients. DUP was 
measured as time (weeks) from the emergence of positive 
psychotic symptoms to the start of adequate treatment 
of psychosis. Adequate treatment was defined as the start 
of structured treatment with antipsychotic medication or 
admission to highly staffed psychiatric wards organized 
to manage psychotic symptoms. A  few nonadmitted 
patients started outpatient psychotherapy structured and 
directed towards psychosis, but did not want medication 
initially. For these patients, start of psychotherapy was 
regarded as start of adequate treatment. Symptom levels 
were measured by the Positive and Negative Syndrome 
Scale (PANSS),27 scored on 5 symptom domains: positive, 
negative, cognitive, depressive, and excitative symptoms.29 
Onset of first-episode positive psychotic symptoms was 
defined as a PANSS score of 4 or higher on positive 
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scale items P1-delusions, P3-hallucinatory behavior, 
P5-grandiosity, P6-suspiciousness, or General scale item 
G9-unusual thought content; not previously receiving 
adequate treatment for psychosis was defined as antipsy-
chotic medication of 3.5 haloperidol equivalents for 12 
weeks or until remission of psychotic symptoms.

Premorbid functioning was measured by the Premorbid 
Adjustment Scale (PAS),30 covering 2 areas of  function-
ing—school adaptation and socialization—described 
through initial childhood level and subsequent change.31 
Scores ranged from 1 to 6 with higher scores indicating 
more impairment. A  PAS change score was calculated 
as the difference between childhood scores and the last 
score available, to indicate decline or improvement over 
time.31

Length of treatment was split into length of psycho-
therapy and length of antipsychotic treatment and mea-
sured in the sum of weeks of periods of uninterrupted 
antipsychotic medication or psychotherapy with a fre-
quency of once every fortnight or more (between 5 and 
10 y: once a month).

Outcome Measures

Symptom outcome was defined as the proportion of 
patients in remission in accordance with international 
standardized criteria,32 ie, no score of 4 or higher for the 
past 6  months on any of the following PANSS-items: 
P1-delusions, P2-disorganized thought, P3-hallucinatory 
behavior, N1-affective flattening, N4-passive social with-
drawal, N6-lack of spontaneity, G5-bizarre posture, or 
G9-unusual thought content.

Functional outcome was assessed using the Strauss-
Carpenter level of functioning scale,33 specifying degree 
of competitive employment or academic activity, hous-
ing, social contact, and the extent to which patients had 
been hospitalized for mental health problems over the 
last 12 months.

Recovery was defined as a combination of symptom 
remission and adequate social functioning according 
to the Strauss-Carpenter score. This includes at least 
12  months of work or study full time, living indepen-
dently, seeing friends at least once a week, and not having 
been hospitalized.

All ratings were conducted by our assessment team 
of trained raters who were blind to substance use group 
affiliation of participants. Reliability of GAF, DUP, and 
diagnosis has previously been reported on34,35 and was 
found satisfactory throughout the study.

Measurement and Classification of Substance Use

Substance and alcohol use were measured by the Alcohol 
and Drug Use Scale36 which employs a scale from 1 to 
5 (1 = no-use; 2 = use without impairment; 3 = abuse; 
4 = dependence; 5 = dependence with institutionalization). 

All commonly used illegal psychoactive substances were 
included. Alcohol was classified as a separate variable 
and used as a covariate.

We did not include tobacco or caffeine in our definition 
as treatment and sequelae for these differ substantially 
from other substances. We defined “use” as any score 
>1. Patients were assessed with regards to pattern of 
substance use at all follow-up points except at 3 months. 
At 5-year follow-up, we assessed substance use at 3 and 
4 years based on patient information and medical charts.

Patients’ substance use changed the most during the 
first 2  years after inclusion, thus this interval was cho-
sen for grouping. This interval is consistent with prior 
studies.37–40

We grouped patients into (a) nonusers (NUs), ie, 
patients who had never used; (b) stop-users (SUs); (c) 
episodic users (EUs), and (d) persistent users (PUs). 
This 4-group solution was chosen on the basis of  newer 
studies that have shown that around half  of  substance-
using patients stop using early on in their illness3 and 
that these patients appear to have less severe symptoms 
than those who continue using.14 As a result of  includ-
ing SU in the user groups, earlier studies may have 
underestimated symptom load in patients who uphold 
substance use habits. Furthermore, merging previous 
substance users with NUs does not aid in understand-
ing how stopping substance use can benefit patient 
trajectories/prognoses.

Figure 1 provides an overview of  patient character-
istics. Two hundred and fifty-eight patients had ratings 
at baseline, 1 year, and 2 years. Among these, 136 had 
3 consecutive measurements of  “no-use,” and were 
assigned to the NU group. Thirty-four patients used 
substances at baseline but had no-use the 2 following 
years. They constituted the SU group. PU contained 43 
patients who had “use” at all 3 follow-up points. Forty-
five patients with various other patterns were termed 
EU. Among the 43 patients with incomplete data sets, 
we were able to assign 8 to user groups. Five of  these 
were assigned to the NU group. Four had missing data 
at 2  years but no-use at baseline, 1  year, and 3  years, 
and 1 had missing data at 1 year but no-use at baseline, 
2  years, and 3  years. Three patients were assigned to 
the EU group. One had no-use at baseline and 2 years 
but was using at 3 years and 2 patients were assigned 
to the EU group due to no-use at baseline but use at 
1 year. Consequently, they would have been assigned to 
of  the EU group irrespective of  status at 2-year follow-
up. A total of  266 patients were assigned (NU = 141, 
SU = 34, EU = 48, and PU = 43). The 35 non-assigned 
patients were not significantly different from the 
assigned ones at baseline except for lower scores on 
GAF symptoms (27.0 vs 29.6) and GAF function (28.3 
vs 32.0). Only 2 (6%) of  the non-assigned patients com-
pleted 10-year follow-up compared to 184 (69%) of  the 
assigned ones.
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Statistical Analyses

Statistical analyses were carried out using SPSS version 
22.041 and R.42

Differences between substance use groups were 
described using frequencies and percentages for cat-
egorical variables and means and SDs or medians and 
ranges for continuous variables. Comparisons between 
groups were made using chi-square tests for categorical 
data and ANOVA or Kruskal-Wallis for continuous data 
with Scheffe post hoc tests for group-by-group compari-
sons. All tests were 2-tailed. Two-way repeated measures 
ANOVA was used to investigate differences over the first 
2 years between groups.

To investigate the effect of substance abuse on symptom 
and function outcome, we used linear mixed effects (LME) 
models. Separate models were estimated, each with one of 
the 5 PANSS component scores, GAF symptom or GAF 
function as the dependent variable and substance use group 
as predictor. For PANSS positive and negative symptoms, 
the models included random intercept only, while for the 
other symptom components and GAF symptom and GAF 
function, random intercept and random slope models were 
employed. Linear models yielded the best fit, except for the 
depressive component where a cubic model proved supe-
rior. Because the effect of interest was that of substance 
abuse during the first 2 years of treatment, outcome vari-
ables were based on data from 2-, 5-, and 10-year follow-
up assessments. Other predictors and possible confounders 
were chosen on the basis of literature and on group differ-
ences at baseline: age, DUP, length of medication treat-
ment, length of psychotherapy, alcohol use, and gender. 
Persistent use provided a reference category. The average 
PANSS negative component values over time indicated dif-
ferent change rates for the negative component scores, and 
we fitted a model allowing for this by including the interac-
tion effect between group and time. Use of such complex 

models can be justified by the size of the data set, and it 
produced an adequate fit to the data with close to minimal 
Akaike Information Criterion (AIC) value.

Results

At 10 years, 49.5% of  the sample was remitted, while 
25% also fulfilled criteria for recovery. Table 1 outlines 
background and clinical characteristics at study inclu-
sion and at 2-year follow-up of  the 4 substance use 
groups. In substance user groups, the proportion of 
males was higher than in the NU group. NUs were signif-
icantly older than PU or EUs. PUs had a lower baseline 
GAF symptom score than NUs; no other differences. 
Drake substance use scores at baseline showed signifi-
cant differences between user groups (SU: 2.65; EU: 1, 
83; CU: 3.07; SD = 0.1 in all 3 groups; df between = 2; 
df within = 122; F = 25, 2; P = .001). Hence, EUs had 
the lowest and the PUs the highest baseline substance 
use scores, with the SUs at an intermediate mean score. 
There were no differences in premorbid adjustment, 
except that PUs had a larger premorbid decline in 
academic functioning. There was a significant differ-
ence among groups with regards to decrease in positive 
symptoms during the first 2 years of  follow-up (F = 8.5; 
df = 3, 243; P = .009) with a significantly larger decline 
in the NU compared to the PU group (Scheffe post hoc 
test mean difference = −2.0; P = .020). GAF symptoms 
showed that both the NU and the SU group had signifi-
cantly more improvement compared to the PU group 
(substance use group by GAF symptom interaction 
F = 6.6; df = 3; P = .004; mean differences 5.4 and 5.5, 
respectively, and P = .026 for both). There was no dif-
ference in DUP among groups.

At 10-year follow-up, mean duration of psychother-
apy was 62% of the time (SD  =  30.6), and for use of 

Fig. 1. Overview of patient grouping in a long-term follow-up study of early detection in psychosis.
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antipsychotic medication 68% of the time (SD = 34.0) with 
no differences among substance use groups. The mean 
percentage of time hospitalized was 11% (SD  =  19%). 
EUs spent the highest proportion of time hospitalized, 
significantly longer than the NU group (19.6% vs 8.3%, 
respectively; F  =  4.2; df between  =  3; df within  =  192; 
P = .007).

Table 2 outlines the main results at the 10-year follow-
up. Significantly more NUs and SUs were in symptom-
atic remission at 10 years compared both to patients with 
persistent and with episodic use. With regards to social 
functioning, a significantly higher percentage of SUs 
were able to work compared to all other groups.

Figures 2 and 3 illustrate development of positive 
and negative symptoms over time in the various groups. 
No-use and stop-use both statistically predicted overall 
lower positive symptom scores compared to the persis-
tent-use group across the whole follow-up period (rate 

1.97/y: df  =  252; t  =  −2.8; P  =  .006 and rate 1.89/y: 
df = 252; t = −2.2; P = .031, respectively). Lower positive 
symptom levels were also associated with shorter medica-
tion use, female gender, less alcohol abuse, and shorter 
DUP. PU patients had increasing levels of negative 
symptoms, though not statistically significant (rate 0.026 
points/year: df  =  345; t  =  2.1; P  =  .07), whereas those 
who had stopped showed decreasing rates (rate −0.019/y: 
df = 345; t = −2.1; P = .04) (figure 3). Male gender and 
longer medication use were also associated with more 
negative symptoms.

Between 2 and 10 years, there was a significant increase 
across all groups in positive and depressive symptoms 
(regression coefficient  =  0.10; df  =  348; t  =  2.1; P = 
.040 for the positive component and regression coeffi-
cient = 0.6; df = 346, t = −3.4; P < .001 for depressive 
symptoms). However, NU statistically predicted lower 
excitatory, depressive, and cognitive symptom scores 

Table 1. Baseline Characteristics at Study Inclusion and at 2 y for First-Episode Psychosis Patients Across Patterns of Substance Abuse

No (NU) Stop (SU) Episodic (EU) Persistent (PU) Analysis

N = 266 n = 141 n = 34 n = 48 n = 43

N % N % N % N % χ2 df

Malea 66 47 26 76 30 63 34 79 20.3 3
Diagnosis at inclusion
 Schizophrenia spectrum 82 58 23 6 34 71 28 65 3.1 3
 Affective 24 17 3 9 5 10 4 9 1.9 3
 Other 35 25 8 24 9 19 11 26 6.4 3

Median Range Median Range Median Range Median Range F df

DUPb (wk) 6 0–1196 10 0–416 14 0–468 12 1–555 0.7 262

Mean SD Mean SD Mean SD Mean SD F dfd

Agec 30.8 10.2 26.5 8.3 22.6 5.0 22.4 4.4 18.0 262
Premorbid adjustment, change from childhood to adolescence
 Social 0.8 1.5 0.9 1.5 0.9 1.6 0.9 1.4 0.1 256
 Academic 0.5 1.3 0.5 1.3 0.9 1.3 1.1 1.2 3.7 256
PANSS and GAF
 Positive 15.2 4.3 15.8 4.7 14.7 3.9 15.6 4.4 .52 261
 Negative 20.6 9.7 20.8 8.0 21.0 8.7 20.5 7.9 .99 260
 GAF symptome 29.3 7.0 28.0 7.0 29.3 7.7 32.2 5.7 2.7 260
 GAF function 31.6 10.6 29.7 9.6 32.0 11.3 35.1 8.8 1.9 260
PANSS and GAF at 2 y
 Positive  8.2 3.8  8.3  3.8 11.1 5.6 11.1 5.7 7.4 243
 Negative 16.6 7.7 17.8  8.9 19.0 8.9 16.2 7.0 1.2 243
 GAF symptomf 55.3 16.8 53.7 17.0 45.2 14.2 46.7 14.7 5.9 245
 GAF function 56.2 16.0 53.9 17.5 44.9 15.5 47.7 15.7 6.8 246

Note: Other diagnoses: delusional disorder (n = 7), brief  psychotic disorder (n = 3), organic psychosis (n = 1), and psychosis NOS 
(n = 10). DUP, duration of untreated psychosis; EU, episodic user; GAF, Global Assessment of Functioning; NOS, not otherwise 
specified; NU, nonuser; PANSS, Positive and Negative Syndrome Scale; PU, persistent user; SU, stop-user.
aP < .001, pairwise comparisons NU vs SU and NU vs PU.
bReported values are median values, while ANOVA was done with log-transformed DUP values.
cAll between-group df =3; df reported in table concerns within-group df.
dPost hoc comparisons Scheffe test pairwise comparisons NU and EU, NU and PU, P < .001.
ePost hoc comparisons Scheffe test pairwise comparison NU and PU, P < .012.
fPost hoc comparisons Scheffe test pairwise comparison SU and PU, P < .045.
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compared to the other groups (df  =  252; t  =  −2.9; 
P = .004 for the excitatory; df = 252; t = −2.3; P = .022 
for the depressive; df 345; t = −2.7; P = .007 for the cog-
nitive component). Alcohol abuse statistically predicted 
higher depressive component scores (df = 346; t = 2.0; 
P = .043).

The NU and SU groups had significantly lower GAF 
symptom levels compared to PU patients (df  =  254; 
t = 3.1; P = .003 for NU and df = 254; t = 2.9; P = .037 
for SU). GAF function was significantly better in both 
NUs and SUs (df = 254; t = 3.9; P = .0001 for NU and 
df = 254; t = 2.4; P = .019 for SU) compared to PUs. NU 
patients, however, showed deteriorating GAF function 
scores over time (df = 346; t = 2.8; P = .005). Longer DUP, 
longer treatment with medication, more psychotherapy, 

and male gender were significant covariates that were also 
associated with lower GAF function scores.

Discussion

The main finding of this study is that those who became 
completely abstinent early achieved outcomes similar to 
patients who had never used. Both of these groups had 
outcomes superior to patients who continued using. Even 
though our statistical models cannot establish causality, 
our results are nevertheless in agreement with other studies 
that have shown that young people with substance use and 
severe mental illness who stop using have more benign ill-
ness courses.38,43 Our user groups were based on the absence 
or presence of substance use, in absolute terms, whereas, 

Fig. 2. PANSS positive scores measured by the 5-factor model 
with LME model superimposed in first-episode psychosis patients. 
LME, linear mixed effects; PANSS, Positive and Negative 
Syndrome Scale.

Fig. 3. PANSS negative scores measured by the 5-factor model 
with LME model superimposed in first-episode psychosis patients. 
LME, linear mixed effects; PANSS, Positive and Negative 
Syndrome Scale.

Table 2. Clinical and Functional Status of First-Episode Psychosis Patients at 10-y Follow-up Across Patterns of Substance Abuse

Pattern of Substance Abuse

Pattern of Use  NU SU EU PU Analysis

N = 184 n = 98 n = 22 n = 32 n = 32

N % N % N % N % df χ2

Remissiona 54 55.1 14 63.6 10 31.3 12 37.5 3 9.1
Recovery 26 26.5 8 36.4 3 9.4 7 21.9 3 6.0
Any employmentb 47 48.0 16 72.7 8 25.0 13 40.6 3 12.5
Livingc independently 75 76.5 17 77.3 13 40.6 20 62.5 3 15.6
Weekly contact with friends 46 47.4 12 54.5 14 43.8 14 43.8 3 0.6

Mean SD Mean SD Mean SD Mean SD df F

% of time admittedd 8.3 15.3 11.2 23.7 19.6 22.4 18.6 24.2 192 4.2

Note: Abbreviations are explained in the first footnote to table 1.
aP = .007.
bP = .006.
cP = .001.
dP = .007.
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many programs working with FEP or schizophrenia focus 
on harm-reduction methods. Some studies, for instance a 
large London-based study, have shown that reduction of 
use is beneficial for course and outcome, along with absti-
nence.44 Our data suggest abstinence as an effective way to 
positively influence outcome, in line with previous litera-
ture.15 Also, abstinence is a culturally relevant concept in 
Norway, where substance use is largely restricted to sub-
groups, with any use being considered harmful.

The patients in our stop-use group stopped early in the 
course of treatment. A  recent meta-analysis14 also under-
scores the point that early substance use discontinuation can 
improve prognosis. The fact that harm can be substantially 
minimized with early discontinuation gives a hopeful mes-
sage for patients who struggle with addiction and psychosis.

Considering that the stop-use group by far outper-
forms the other groups on being in employment, as well 
as having the highest remission rate, one might wonder 
whether substance use has elicited psychotic symptoms 
in the context of lower vulnerabilities. The fact that PUs 
were the only group to show a significant decline in pre-
morbid functioning points in this direction.

Several negative symptom-like aspects have been 
observed in different types and stages of substance use,45,46 
but the relation between substance abuse and negative 
symptoms in psychosis remains unclear. Our results, show-
ing improvement in negative symptoms with cessation 
of substance use, are of interest as these are symptoms 
difficult to treat with antipsychotics. In addition, these 
symptoms are closely linked to daily and social function-
ing and quality of life. Focusing explicitly on cessation of 
substance use may present as an opportunity to improve 
patient outcomes in this distinctively destructive domain.

There are more males in all substance use groups with 
lower ages of onset in both EU and PU patients compared 
to NU patients, confirming what has been found by oth-
ers.7,10,16,47 Male gender statistically predicted more positive 
symptoms and poorer GAF scores, and greater increases 
in negative symptoms over time. Male gender and lower 
age could be confounding variables, partly explaining the 
association between substance use and poorer prognosis. 
However, all of our analyses indicated independent contri-
butions of all these factors in the prediction models. This 
strongly support the notion that early discontinuation of 
substance use is an independent factor for better outcomes.

Another prognostic factor concerns DUP, with longer 
DUP predicting higher positive symptom scores as well 
as worse functioning. Substance-related symptoms could 
imaginably masquerade the earliest signs of psychosis, thus 
delaying help-seeking behavior, leading to lower functioning, 
higher symptom loads at presentation, and worse prognosis.48

LME analysis showed an association between the PANSS 
positive component score and the use of more medica-
tion, as one would expect. Despite this, analyses did not 
reveal any differences in length of treatment (medication 
or psychotherapy) among the groups. This could be due 

to noncompliance within groups. This is in line with other 
studies, where no association with treatment type or medica-
tion adherence and lifetime substance use was found.49

Strengths and Limitations

The study has several strengths. The sample is representa-
tive, grouped by applying rigorous monitoring during the 
first 2 years after inclusion, with follow-up up to 10 years.

The main limitations concern a lack of valid information 
of substances used and the lack of means for controlling 
patients’ claims of substance use cessation. Measures such 
as urine toxicology screenings could have strengthened our 
findings. On the other hand, urine samples are viewed as 
intrusive by many and might have reduced the represent-
ability of our sample. Additionally, they are only valid for 
shorts amounts of time and only for a limited number of 
substances. We were aware of the possibility of underre-
porting with regards to substance use. However, assessors 
were conscious of adopting a nonjudgmental approach, and 
our experience was that the information patients provided 
was generally consistent with other sources of information. 
Patients were part of the project voluntarily and we used 
all available information, such as co-lateral information and 
patient files in addition to clinical interviews. This allowed 
for triangulation of information, as done in other studies.10,20

Conclusion

Addressing substance use as early as possible is critical, 
as early substance use termination predicts better long-
term outcome.
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