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Objective: The authors examined the re-
lationship of neurocognitive function
with duration of untreated psychosis, pre-
morbid illness factors, and clinical symp-
toms to determine whether long duration
of untreated psychosis independently
compromises cognitive function.

Method: Patients recruited to a study of
the effect of an early detection program
on the duration of untreated first-episode
psychosis in two catchment areas were
compared to patients in a similar treat-
ment program in two other catchment ar-
eas without an early detection program.
The median duration of untreated psy-
chosis was 10.5 weeks for all patients. A
total of 301 patients entered the study,
and 207 completed a comprehensive
neuropsychological test battery that as-
sessed working memory/fluency, execu-
tive function, verbal learning, impulsivity,
and motor speed. The median time from
start of treatment to neuropsychological

testing was 108 days; all patients were
tested within 9 months.

Results: No significant association was
found between duration of untreated psy-
chosis and any of the cognitive measures.
Strong associations were demonstrated
between poorer premorbid school func-
tioning and neurocognitive deficits, espe-
cially in verbal learning and working mem-
ory. No relationship was found between
neurocognitive functions and clinical mea-
sures, except for an inverse correlation of
Positive and Negative Syndrome Scale neg-
ative symptoms and working memory and
a positive correlation between positive
symptoms and motor speed.

Conclusions: The data contribute to a
disconfirmation of the hypothesis of an
association between duration of un-
treated psychosis and neurocognitive per-
formance at baseline.

(Am J Psychiatry 2004; 161:466—472)

Patients with schizophrenia exhibit wide-ranging im-
pairments on neuropsychological tasks, compared to
healthy subjects, including tasks measuring memory,
attention, and executive function (1). However, lack of
methodological rigor prevents firm conclusions about se-
lective deficits in schizophrenia (2, 3). A further delinea-
tion of dysfunctional cognitive processes would provide
information about the neurobiology of the disorder (4) as
well as contribute to its rehabilitation (1). Abnormalities
detected earlier in development are more likely to be etio-
logical (5). First-episode psychosis is an optimal disorder
for examining the neurobiology of the illness, since con-
founds such as hospitalizations, long-term medication,
and chronicity can be avoided. Study groups that include
patients with chronic illness may also be selectively biased
toward poorer treatment response and outcome (6).

Most studies of cognition in the early course of psycho-
sis show that deficits are already present (6-13). However,
conclusions are limited by the small number of subjects in
these studies and because the duration of untreated psy-
chosis was not reported.
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It has been suggested that long duration of untreated
psychosis has a neurotoxic effect (14). If such an effect ex-
ists, it is likely to affect cognitive function (15). A few stud-
ies have examined the association between duration of
untreated psychosis and cognitive functions, and the re-
sults of these studies are inconsistent. Two studies found
associations between longer duration of untreated psy-
chosis and more severe and enduring cognitive deficits
(16, 17). Amminger et al. (18) reported that longer dura-
tion of untreated psychosis predicted cognitive deteriora-
tion. Barnes et al. (19) reported an association approach-
ing significance between attentional shifting and duration
of untreated psychosis. However, two other studies found
no significant relationship between duration of untreated
psychosis and cognitive variables (15, 20).

The relationship between neurocognitive deficits and
premorbid adjustment in schizophrenia has been studied
to a limited degree. Binder et al. (21) reported no differ-
ence in neuropsychological performance between pa-
tients with short and long prodromal periods, suggesting
that neuropsychological deficits in first-episode schizo-
phrenia are independent of the early course of the illness.
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DeQuardo et al. (22) associated premorbid asociality with
adult neuropsychological dysfunction, and Levitt et al.
(23) reported an association of poor premorbid adjust-
ment with perseverative errors on the Wisconsin Card
Sorting Test and poor visual memory span performance.
Bilder et al. (6) found that neuropsychological measures
correlated with childhood adjustment. Silverstein et al.
(24) reported greater cognitive deficits when premorbid
adjustment was unfavorable, particularly for measures of
attention and executive functions. Collectively, these stud-
ies indicate a relationship between premorbid social ad-
justment and neurocognitive deficits after onset of the
disorder, but methodological shortcomings, especially the
small numbers of subjects, make the results inconclusive.

The relationship between neurocognitive deficits and
symptoms of schizophrenia is also an area with inconsis-
tent findings. Some have found an association of neu-
rocognitive deficits with negative symptoms (6, 25-27),
others have not (9, 21).

The primary aim of this study was to examine the rela-
tionship between pretreatment factors and neurocogni-
tive function in a large group of clinically stabilized pa-
tients with first-episode psychosis, for whom age at onset
and length of illness could be accurately determined. The
study addressed two main questions: 1) Are there indica-
tions that patients with longer duration of untreated psy-
chosis have poorer neurocognitive function at first treat-
ment? 2) Is neurocognitive function related to premorbid
adjustment and to presenting clinical symptoms?

Method

TIPS (a Norwegian acronym standing for early intervention in
psychosis) is a multisite investigation of the relationship between
duration of untreated psychosis and outcome in first-episode
psychoses (28). The study was approved by the Regional Com-
mittee for Medical Research Ethics. All patients gave written in-
formed consent.

Patients were recruited from consecutive referrals to psychiat-
ric services in four catchment-area-based health care sectors be-
tween 1997 and 2000. Inclusion criteria were residence in the
catchment areas (670,000 inhabitants); meeting the DSM-1V cri-
teria for schizophrenia (N=56), schizophreniform disorder (N=
50), schizoaffective disorder (N=26), brief psychotic episode (N=
14), delusional disorder (N=13), affective psychosis with mood in-
congruent delusions (N=28), or psychotic disorder not otherwise
specified (N=20); being actively psychotic (having a Positive and
Negative Syndrome Scale [29] score of 4 or more on positive scale
items 1, 3, 5, or 6, or general scale item 9); never having received
adequate treatment for psychosis (defined as treatment with an-
tipsychotic medication [more than 3.5 mg/day of haloperidol
equivalents] for more than 12 weeks or until remission of the
psychotic symptoms [30]); having no neurological or endocrine
disorders related to the psychosis; speaking one of the Scandina-
vian languages; and having an IQ higher than 70. The Structured
Clinical Interview for DSM-IV Axis I Disorders (31) was used for
diagnostic purposes. Diagnostic assessments were conducted by
trained clinical research personnel and discussed by the assess-
ment team until diagnostic consensus was reached. A total of 301
patients was included. Symptom ratings were conducted at first
treatment and at 3 months. A standardized side effects scale (the
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St. Hans Rating Scale for Extrapyramidal Syndromes [32]) was
used to assess extrapyramidal side effects at 3 months.

To maximize cooperation and to avoid state effects of the acute
psychosis, patients received neuropsychological testing at remis-
sion of psychotic symptoms or at 3 months, whichever came first.
Sixty-five patients did not participate in neuropsychological test-
ing, and 29 patients who were tested later than 9 months after in-
take were excluded from baseline analyses, since their results were
judged not to represent baseline functioning. There were no dif-
ferences between the participants and the nonparticipants on any
major demographic (age, gender, cultural background, marital
status, educational status, employment status), clinical (duration
of untreated psychosis, diagnosis, Positive and Negative Syndrome
Scale scores), or premorbid functioning (Premorbid Adjustment
Scale [33] score) variables, except that the nonparticipant group
included more patients with substance abuse (42%, compared
with 29% in the participant group) (p<0.05, Fisher’s exact test). Of
the 207 patients who were included, 125 were tested as scheduled
and 82 were tested between 4 and 9 months after study entry. Pa-
tients who were tested later than scheduled had less education
(11.3 years versus 12.6 years) (p<0.001, Student’s t test) and poorer
overall school functioning (Premorbid Adjustment Scale school
functioning score: 2.3 versus 1.9) (p<0.05, Student’s t test).

At neuropsychological testing, 8.5% of the patients were not
receiving antipsychotic medication, 23.5% were receiving first-
generation antipsychotics (14% were receiving perphenazine;
7% were receiving zuclopenthixol; and the rest were receiving
haloperidol, pimozide, chlorpromazine, or chlorprothixene),
and 68% were receiving second-generation antipsychotics (53%
were receiving olanzapine; 12%, risperidone; and 3%, sertin-
dole). The mean dose was 7.2 mg/day of haloperidol equivalents
(§D=0.4). Only nine patients used anticholinergic antiparkinso-
nian medication. Table 1 outlines the patients’ demographic and
clinical characteristics.

Neurocognitive Tests

Eight neuropsychological tests, described in detail elsewhere
(34), were used for assessing neurocognitive function. The tests
were administered by test technicians or clinical psychologists
trained in standardized assessment and experienced in working
with psychotic patients; the test administrators were supervised
by a doctoral-level psychologist. The test battery took 3—4 hours
to complete and was administered in the following order:

1. California Verbal Learning Test (35). Scores were obtained for
total immediate recall (mean sum of trials 1-5), errors (mean
sum of trials 1-5), delayed free recall, and recognition.

2. Backward Masking Test (36). The mean for the two mask
conditions (33 msec and 49.5 msec interstimulus intervals)
was used to improve the reliability of the measure.

3. Finger Tapping Test (37). We expected no lateralized motor
deficits, and the mean score for the two hands was used in
data analyses.

4. Wisconsin Card Sorting Test (38). Measures were number of
categories completed, perseverative errors, perseverative
responses, number of trials to first category, and failure to
maintain set.

5. Controlled Oral Word Association Task (39). The total num-
ber of words generated in 1 minute for the three letters were
summed.

6. Trail Making Test (A and B) (37). The scores used were the
total time for the completion of part A and part B, respec-
tively.

7. Digit Span Distractibility Test (40). The total number of dig-
its recalled in the correct order on each test was summed
and divided by number of possible correct answers; neutral
and distractor strings were scored separately.
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FIRST-EPISODE PSYCHOSIS

TABLE 1. Characteristics of Patients With First-Episode Psychosis in a Study of the Relationship of Duration of Untreated

Psychosis and Neurocognitive Functioning (N=207)

Characteristic N % Mean SD
Demographic and premorbid characteristics
Age (years) 28.1 9.6
Female 87 42
Scandinavian background 193 93
Married 37 18
High school education 118 57
Education (years) 12.0 2.4
Premorbid Adjustment Scale score
School functioning (childhood, early adolescence, late adolescence)? 21 1.8
Social adaptation (childhood, early adolescence, late adolescence)? 13 1.1
Clinical characteristics
Duration of untreated psychosis (weeks) 10.5P 0-966°¢
Positive and Negative Syndrome Scale scores
Positive symptoms
Start of treatment 20.4 5.6
3 months 11.8 4.3
Negative symptoms
Start of treatment 15.3 6.9
3 months 13.1 5.9
General symptoms
Start of treatment 35.4 9.9
3 months 26.1 7.9
Global Assessment of Functioning Scale scores
Symptoms
Start of treatment 293 7.1
3 months 47.9 13.0
Function
Start of treatment 31.8 10.5
3 months 49.2 13.0
Drug or alcohol abuse 59 29

aScores could range from 0 to 6, with higher scores indicating poorer adjustment.

b Median.
¢ Range.

8. Continuous Performance Test, Identical Pairs Version (41).
Four major performance indices were included: 1) hits,
which is the proportion of correct responses to target trials;
2) mean false alarms for digits and shapes, which is the pro-
portion of responses to catch trials; 3) reaction time; and 4)
d’, an index of discriminability. The scores were the mean
ratio for six trials.

In addition, three subscales of the WAIS-R (42) (similarities,
block design, and digit span) were administered to estimate IQ.

Handedness was assessed by asking the patients to identify
their preferred hand.

Patients varied considerably across all cognitive measurements
(Table 2). In general, the patients in this study had scores that were
one-half to one standard deviation below those of healthy com-
parison samples and one-half to one standard deviation higher
than those for samples of patients with chronic schizophrenia (10,
36-38, 40).

A subset of measures from each test was entered as input
variables in a principal component analysis. The selection of
measures from each test was based on a combination of the theo-
retical foundation of the essential quality of the test, clinical expe-
rience, and a previous principal component analysis. In previous
work (34), we identified five dimensions that explained 72% of the
variance: 1) working memory/fluency (four items: Controlled
Oral Word Association Task score, Digit Span Distractibility Test
scores with and without distractor, and Continuous Performance
Test hits), 2) executive function (three items, all from the Wiscon-
sin Card Sorting Test: categories completed, perseverative re-
sponses [reversed], and number of attempts to the first category
completed [reversed]), 3) verbal learning (three items, all from the
California Verbal Learning Test: immediate recall score, delayed
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free recall score, and errors [reversed]), 4) impulsivity (two items,
both from the Continuous Performance Test: false alarms and re-
action time [reversed]), and 5) motor speed (one item only: Finger
Tapping Test score). These five dimensions were used in the data
analyses in the present report.

Clinical Measures

Duration of untreated psychosis was measured as the time
from the first onset of psychotic symptoms (defined as the first
week with psychotic symptoms corresponding to a Positive and
Negative Syndrome Scale score of 4 or more on one of the positive
scale items [items 1, 3, 5, or 6] or the general scale item 9) to the
start of first adequate treatment of psychosis (defined as start of
adequate antipsychotic medication or hospital admission for
treatment of acute psychosis). The duration of untreated psycho-
sis was calculated as the sum of periods with active untreated
psychosis. Multiple sources, including personal interviews with
both patients and relatives, were used to ascertain the duration of
untreated psychosis.

Symptoms were measured with the Positive and Negative Syn-
drome Scale. Global functioning was measured by the Global As-
sessment of Functioning Scale (43). The scores were split into
symptom scores and function scores to improve reliability (44).

Premorbid functioning was measured by the Premorbid Ad-
justment Scale, which assesses levels of functioning until 6
months before the onset of psychosis on a scale from 0 (best) to 6
(poorest). The premorbid period was subdivided into four peri-
ods: childhood (<11 years), early adolescence (12-15 years), late
adolescence (16-18 years), and adulthood (219 years). The
Premorbid Adjustment Scale covers two discrete areas of func-
tioning: school functioning (school performance and school ad-
aptation) and socialization (social accessibility-isolation, peer re-
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lationships, and capacity to establish sociosexual relationships
[the latter was not assessed for childhood]). Recent reports have
indicated different predictive powers across the domains of
school functioning and socialization. We report the mean scores
for the two domains across the childhood, early adolescence, and
late adolescence periods.

The reliability of the clinical measurements ranged from fair to
very good (44).

Statistical Analysis

Analyses were made with the statistical package SPSS for Win-
dows (version 11) (SPSS Inc., Chicago). All tests were two-tailed.
The applied method for group comparison was the Student’s t test
if not indicated otherwise. Nonparametric tests were mainly used
for data without normal distribution, such as the duration of un-
treated psychosis. When parametric tests were appropriate, the
duration of untreated psychosis was transformed to its natural
logarithm. Given the considerable number of cognitive and clini-
cal measures in the analyses, only p values <0.01 are reported as
significant.

The bivariate relationships between the significant demo-
graphic, clinical, and premorbid variables and the cognitive indi-
ces were studied before examining the bivariate relationship be-
tween duration of untreated psychosis and the cognitive indices.
To rule out confounding factors, the associations between the five
cognitive indices (as the dependent variables), the duration of
untreated psychosis, and the demographic, clinical, and premor-
bid variables were studied in five separate multiple linear regres-
sion analyses. The variables were entered hierarchically and step-
wise in blocks. For each block, the variables with the strongest
association with the dependent variable were kept in the model.
The final model was examined for nonlinear relationships be-
tween the dependent and independent variables, interaction ef-
fects, and effects of outliers and influential observations. Only the
final models are presented.

Results

Demographic and Clinical Factors

Women showed better performance than men on the
verbal learning index (t=-3.88, df=201, p<0.001), while
men did better than women on the motor speed index (t=
6.44, df=201, p<0.001). The 26 left-handed patients (13% of
all patients) performed slightly better than right-handed
subjects on the verbal learning index (t=-2.63, df=201,
p<0.01). There were no significant associations between
actual ages, in this case the same as age at onset, and any
of the cognitive indices (Table 3).

Patients with affective psychosis had a significantly
higher score on the impulsivity index than those without
affective psychosis (t=—3.58, df=191, p<0.001). There were
no significant associations between the other diagnostic
groups and the cognitive indices, and no significant differ-
ences between the patients with narrowly defined schizo-
phrenia spectrum disorders and the patients with other
disorders. There were no significant associations between
drug or alcohol abuse and any cognitive indices, with the
exception of the motor speed measure, on which patients
with concomitant abuse did significantly better than
those without concomitant substance abuse (t=-2.42, df=
199, p<0.05). No significant correlations were found be-
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TABLE 2. Scores on Measures of Neurocognitive Functioning
of Patients With First-Episode Psychosis (N=207)2

Score

Measure Mean SD
WAIS

Similarities 10.3 2.9

Digit span 8.5 23

Block design 10.7 3.0

1Q estimate 98.9 10.4
California Verbal Learning Test

Attempts 1-5: mean hits 10.7 23

Attempts 1-5: mean errors 0.3 0.4

Delayed free recall 11.9 3.0

Recognition 15.1 2.6
Backward Masking Test

33-msec interstimulus interval 5.6 4.6

49.5-msec interstimulus interval 8.0 5.4
Finger Tapping Test: both hands 48.2 8.8
Wisconsin Card Sorting Test

Categories completed 5.2 1.5

Perseverative errors 14.8 109

Perseverative responses 16.1 11.9

Trials to first category 19.6 20.5

Failure to maintain set 0.96 1.2
Controlled Oral Word Association Task:

FAS test, sum of the three conditions 32.4 12.4
Trail Making Test

A 35.1 16.2

B 86.4 48.1
Digit Span Distractibility Test (% correct)

Without distractor (neutral) 0.79 0.18

With distractor 0.77 0.20
Continuous Performance Test, Identical Pairs

Version

Hits (mean for six trials) 0.57 0.21

False alarms (mean for six trials) 0.25 0.15

Reaction time (mean for six trials) 540.3 68.6

d’ (mean) 1.0 0.77

a Patients were scheduled to complete measures at remission of psy-
chotic symptoms or at 3 months after start of treatment, whichever
came first. A total of 125 patients were tested as scheduled; 82 pa-
tients were tested between 4 and 9 months after study intake. For
all patients, measures were completed a median of 108 days after
study intake.

tween Positive and Negative Syndrome Scale symptoms at
3 months on any cognitive indices.

Eighty-eight patients (42.5%) did not have symptom re-
mission by the start of neuropsychological testing. There
were no significant differences on the cognitive indices
between the groups with and without remission, and no
significant differences between the patients tested as
scheduled and the patients tested later than scheduled.
There were no significant associations between the neuro-
cognitive indices and the type of medication received
(first- or second-generation antipsychotics) or between
the neurocognitive indices and medication dose.

Premorbid Functioning

Premorbid school functioning, as measured by the Pre-
morbid Adjustment Scale, was strongly associated with IQ,
the verbal learning measure, and the working memory/
fluency index (Table 3). There were no strong associations
between any of the neurocognitive indices and measures
of premorbid social functioning.
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TABLE 3. Correlation Between Neurocognitive Indices and Demographic and Clinical Characteristics of Patients With First-

Episode Psychosis (N=207)

Correlation With Neurocognitive Index (rs)

Executive Working
Demographic or Clinical Characteristic 1Q Verbal Learning Functioning Memory/Fluency Impulsivity Motor Speed
Age -0.08 0.05 0.03 0.05 -0.02 -0.14
Duration of untreated psychosis —-0.04 -0.05 —-0.04 -0.10 0.05 0.10
Premorbid Adjustment Scale scores
School functioning —0.35*% -0.23* -0.14 -0.36* 0.15 0.07
Social adaptation 0.04 -0.06 -0.02 -0.06 0.07 -0.01
Positive and Negative Syndrome Scale scores
Start of treatment
Positive symptoms -0.01 -0.01 0.02 0.01 -0.10 -0.11
Negative symptoms -0.08 -0.07 0.02 -0.11 -0.07 0.02
General -0.10 -0.05 0.11 -0.02 0.02 -0.02
3 months
Positive symptoms —-0.04 -0.13 -0.02 -0.09 —-0.03 0.13
Negative symptoms -0.13 -0.10 0.09 -0.17 <0.01 0.16
General -0.04 -0.07 0.13 0.02 <0.01 0.13
*p<0.01.

Duration of Untreated Psychosis

No significant associations were found between the du-
ration of untreated psychosis and any of the cognitive in-
dices in bivariate analyses (Table 3). The same held for all
specific tests referred to in Table 2. In some studies of du-
ration of untreated psychosis and clinical outcome, dura-
tion of untreated psychosis has been dichotomized at 1
week, 6 months, or 1 year (45-47). In our study, dichoto-
mizing duration of untreated psychosis at these cutoff
points did not influence the results.

A relationship between cognitive indices and duration
of untreated psychosis could theoretically be masked by
other variables. Multiple linear regression analyses for
each of the indices were conducted to rule out this possi-
bility. Significant demographic and clinical variables were
entered in blocks, with duration of untreated psychosis in
the final analysis (first block: age, gender, and handed-
ness; second block: diagnosis; third block: school func-
tioning, as measured by the Premorbid Adjustment Scale,
and length of education; fourth block: duration of un-
treated psychosis). Premorbid school functioning retained
its significant influence on verbal learning and working
memory/fluency in the multivariate regression analyses.
Duration of untreated psychosis had no significant rela-
tionship to any of the cognitive indices.

Discussion

This study confirmed, in a sufficiently large group of
subjects, the finding of two previous studies (15, 20): that
there is no consistent association between duration of un-
treated psychosis and any cognitive dimension in first-ep-
isode psychosis at start of treatment. Our study’s findings
also reflect a recent study by Ho et al. (48) showing no as-
sociation between duration of untreated psychosis and
possible toxic neural effects as assessed by brain volumet-
ric measurements. The median duration of untreated
psychosis in the present study was considerably shorter
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than duration of untreated psychosis in older studies (49).
Since both duration of untreated psychosis and neurocog-
nitive functioning vary widely between patients, the ob-
served lack of association cannot be explained through
truncated variance in the key measures.

As expected, school functioning, as measured by the
Premorbid Adjustment Scale, was associated with the cog-
nitive dimensions of working memory/fluency and verbal
learning. Poor school performers continue to perform
poorly after onset of illness. The fact that the association
also included elements of adaptation indicates that these
functions are linked to a broader domain of disturbances.
The finding that working memory deficit is an essential
factor in the development of schizophrenia is also consis-
tent with the high-risk study by Erlenmeyer-Kimling et al.
(50). In that study, this deficit occurred in all children who
were followed into adulthood and received a diagnosis of
schizophrenia. Silverstein et al. (24) observed that the pri-
mary areas of association between premorbid adjustment
and cognitive dysfunction involved attention and execu-
tive functions. In the present study, working memory/flu-
ency and verbal learning represented the strongest con-
nection to premorbid adjustment. This difference may be
due to the broader array of cognitive functions used in this
study.

Few relationships were found between clinical and neu-
rocognitive indices, suggesting that the two domains are
relatively independent when the psychosis is treated. In
our study design, first testing was done when the patients’
acute psychosis had remitted or when the patients were
clinically stable, and the lack of an association between
symptoms as measured by the Positive and Negative Syn-
drome Scale and the neurocognitive indices was expected.
Our study procedure introduced the possibility of a meth-
odologically based difference between patients who had
or had not experienced clinical remission at first testing.
As no differences in scores were found between patients
with remission and the smaller group of patients with con-
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tinuing psychosis, the effects of this difference appear to
be minimal. Testing treated patients also introduces the
possibility of medication effects on neurocognition, al-
though we found no relationship between medication
types or dose and neuropsychological test results.

Neurocognitive functioning varied widely between pa-
tients, but group means for most tests were clearly below
the levels found for normative healthy comparison sam-
ples. Since the study did not include a healthy comparison
group, the exact difference cannot be calculated. The deci-
sion to wait for remission or clinical stability makes it im-
possible to pinpoint when in the course of early psychosis
these deficits emerged. As there were no differences in the
neurocognitive indices between patients tested as sched-
uled and the smaller group of patients tested later, the def-
icits appear to be stable early on. There is no reason to be-
lieve that our choice to delay testing until patients were
clinically stable had any effect on the study’s main finding,
the lack of association between duration of untreated psy-
chosis and neurocognitive functioning. Hypothetical dif-
ferences in cognitive functioning that disappear after few
weeks of treatment are not likely to have any significant
long-term effects.

The number of eligible patients who do not consent to
study participation or who do not cooperate with testing is
infrequently described in studies of neurocognition in
schizophrenia. The present study group was drawn from
patients participating in a large study of consecutive first-
episode patients from catchment-area-based psychiatric
services. Even if the degree of nonparticipation of eligible
patients was higher than originally anticipated, and thus
represented a methodological limitation, the study design
offered the unique possibility to compare the study pa-
tients to the original intake sample. The main difference
was the higher likelihood for nonparticipants to be drug or
alcohol abusers. There were few differences in neurocog-
nitive functioning between patients with substance abuse
and those without substance abuse who completed the
neuropsychological tests, and none of these differences
were related to the study’s main finding.

The study’s main strength is the large size of the study
group. The number of patient participants was larger than
in previous studies of the relationship between cognitive
functioning and clinical status in first-episode psychosis.
The neuropsychological test battery used in the present
study also included tests of a wider range of cognitive
functions, compared with previous studies, and the dura-
tion of untreated psychosis and the clinical variables were
assessed reliably.
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