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Objective: Studies of patients experienc-
ing their first episode of psychosis have
demonstrated that they typically remain
undiagnosed and untreated for 1–2 years.
It has been postulated that prolonged un-
treated psychosis may have serious ef-
fects: poor response to neuroleptic medi-
cations, poor clinical outcomes, and
direct neurotoxicity. This study investi-
gated the relationships between duration
of untreated initial psychosis and neu-
rocognitive functioning and high-resolu-
tion imaging brain measurements.

Method: A total of 156 subjects with DSM-
IV schizophrenia, schizophreniform dis-
order, or schizoaffective disorder were
evaluated during their first episode of
psychosis. Measurements included nine
domains of neurocognitive functioning,
volumetric measures of total brain tissue,
gray and white matter, and CSF, and mea-
sures of brain surface anatomy.

Results: The mean duration of untreated
initial psychosis was 74.3 weeks. Correla-

tions between neurocognitive functioning,
brain volumetric measurements, and sur-
face anatomy measurements with dura-
tion of untreated initial psychosis were
weak; none reached statistical signifi-
cance. When the group was divided on the
basis of median duration of untreated ini-
tial psychosis, there were again no signifi-
cant differences between the groups with
long and short duration of untreated ini-
tial psychosis except on two measures (ver-
bal memory and cortical sulcal depth).

Conclusions: The absence of strong cor-
relations suggests that untreated initial
psychosis has no direct toxic neural effects.
These results suggest that large-scale initia-
tives designed to prevent neural injury
through early intervention in the prepsy-
chotic or early psychosis phase may be
based on incorrect assumptions that neu-
rotoxicity or cognitive deterioration may
be avoided. Nevertheless, early treatment
is justified because it reduces suffering.

(Am J Psychiatry 2003; 160:142–148)

A frequently replicated finding from multiple studies
of first-episode psychosis is the lengthy delay between on-
set of first psychotic symptoms and the start of treatment
(1). This duration of untreated initial psychosis usually av-
erages between 1 and 2 years. The reasons for, and ramifi-
cations of, such lengthy delays have become a focus of at-
tention both in research and in health care delivery (1–4).
One concern regarding treatment delays is the potential
for untreated psychosis to be toxic to the brain (5, 6). Epi-
demiological studies, mirror-image studies, and early an-
tipsychotic treatment trials have been cited as supportive
of this “toxic psychosis” hypothesis (5). However, studies
that have specifically examined the relationship between
duration of untreated initial psychosis and outcome have
had more mixed findings (4) and call into question the
plausibility of toxicity from untreated psychosis. Although
there are presently still more publications in the literature
reporting on the association between long duration of un-
treated initial psychosis and poor outcome (7–16), an in-
creasing number of studies published during the past 3
years have failed to find this association (17–22).

The purported toxicity of untreated psychosis may be
biologically or psychosocially mediated. It has been pos-

tulated that N-methyl-D-aspartic acid receptor hypo-
function may induce psychosis and produce glutamate
excitotoxic damage in neurons at the same time (23). Al-
ternatively, prolonged stress, including stress resulting
from untreated psychosis, can activate the hypothalamic-
pituitary-adrenal axis, leading to greater glucocorticoid
secretion, which then brings about neuronal injury (24).
The neurotoxicity postulated to arise through these bio-
logical mechanisms would, in turn, lead to impaired func-
tioning and worsen outcome in schizophrenia. Besides bi-
ological toxicity, prolonged duration of untreated initial
psychosis may impair subsequent outcome through psy-
chosocial factors, such as missed educational and em-
ployment opportunities, devastation of self-esteem, and
reduction in the psychosocial support network.

The aim of this study was to test whether untreated psy-
chosis may be biologically toxic. In a previous study, our
group found that a longer duration of untreated initial psy-
chosis did not significantly impair quality of life, symptom
severity, or remission of positive symptoms 6 months after
a first psychiatric hospitalization (18). In this current study,
which has the largest group of first-episode subjects col-
lected to date to our knowledge, we examined whether
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untreated psychosis has toxic effects on brain tissue and
function using the tools of anatomic magnetic resonance
imaging (MRI) and tests of cognition. We hypothesized
that if psychosis is biologically toxic, exposure to longer pe-
riods of untreated psychosis would lead to poorer cognitive
functioning and greater abnormalities in brain structure.

Method

Subjects

A total of 156 subjects (97 male and 59 female) were evaluated
during their first episode of psychotic illness at the University of
Iowa’s Mental Health Clinical Research Center. Subjects were as-
sessed by using the Comprehensive Assessment of Symptoms
and History (25), within which the Scale for the Assessment of
Negative Symptoms (26) and the Scale for the Assessment of Pos-
itive Symptoms (27) are integrated. In addition to interviews with
the subjects, supplemental information was obtained from col-
lateral sources, including family members and previous medical
records, to complete the comprehensive intake evaluation. Writ-
ten informed consent, approved by the University of Iowa’s insti-
tutional review board, was obtained from each subject.

No subjects had received more than 3 months of cumulative life-
time antipsychotic treatment (duration of previous antipsychotic
treatment: mean=0.35 months, SD=0.54); 79.5% of the group was
neuroleptic naive. The majority of the subjects had DSM-IV schizo-
phrenia (N=114); the remaining subjects had either schizophreni-
form disorder (N=36) or schizoaffective disorder (N=6). Diagnoses
were based on a semistructured interview (the Comprehensive As-
sessment of Symptoms and History). The mean age of illness onset
was 22.7 years (SD=6.7), and the mean age at first hospitalization
was 25.8 years (SD=8.4). Being in the midst of their first episode of
psychosis, the subjects were moderately ill (negative symptom se-
verity [sum of global ratings for alogia, anhedonia, avolition, and
affective flattening]: mean=11.53, SD=3.56; psychotic symptom se-
verity [sum of global ratings for delusions and hallucinations]:
mean=6.45, SD=2.41; disorganized symptom severity [sum of glo-
bal ratings for disorganized behavior, positive formal thought dis-
order, and inappropriate affect]: mean=5.49, SD=2.60).

As previously described (18), duration of untreated initial psy-
chosis was defined as the time period from the onset of the full
positive syndrome to the initiation of antipsychotic treatment.
“Full psychotic syndrome” was defined as the presence of any one
of five positive symptoms (i.e., delusions, hallucinations, bizarre
[disorganized] behaviors, positive formal thought disorder, and
catatonic motor behavior) rated at a severity level of moderate or
worse. The interrater reliability (intraclass r) for assessment of du-
ration of untreated initial psychosis was 0.87 (25).

Neurocognitive Assessment

All study subjects were administered a comprehensive cognitive
battery by psychometrists who had been trained in standardized
assessment and scoring procedures. Testing generally took 4 hours
to complete and, when necessary, occurred over several sessions.

In order to provide comprehensive yet efficient measurements
of the subjects’ cognitive functioning, 36 neuropsychological test
variables were grouped into nine cognitive domains: verbal
memory, nonverbal memory, working memory, language skills,
visuospatial skills, initiation and speed, sustained and selective
attention, problem solving, and motor skills (Appendix 1). By
summarizing our neuropsychological battery into cognitive do-
mains, we limited capitalizing on chance associations in subse-
quent statistical analyses. With Cronbach’s alpha, these nine the-
oretical cognitive domains were tested for internal reliability (by
J.W.) in schizophrenia patients as well as among healthy compar-

ison subjects. Each cognitive domain had good internal consis-
tency (Cronbach’s alpha: median=0.785).

Before deriving domain scores for the 156 schizophrenia sub-
jects in this study, the age-standardized raw test score for each of
the 36 neuropsychological test variables was converted to a z
score (mean=0, SD=1) on the basis of norms established by use of
488 healthy comparison subjects. To provide a consistent and
uniform basis for establishing the norms, these healthy compari-
son subjects were recruited from the same geographical area
from which the schizophrenia subjects were ascertained. The
same psychometrists who administered the neuropsychological
battery to our patients also tested these healthy comparison sub-
jects. Scores were reversed where necessary so that a larger nega-
tive score would indicate poor performance below the mean.
With these z scores, each domain score is the summed average of
its component neuropsychological test variables (Appendix 1).

MRI and Brain Morphology Measures

Images were obtained on a 1.5-T GE (Milwaukee) Signa MRI
scanner. Three different MRI sequences were used for each sub-
ject. T1-weighted spoiled grass sequences were acquired with the
following parameters: 124 1.5-mm coronal slices, TE=5 msec, TR=
24 msec, flip angle=40°, number of excitations=2, field of view=26
cm, matrix=256×192, and echo train length=8. Proton density and
T2-weighted images were acquired with the following parame-
ters: 3-mm coronal slices, TE=36 msec (for proton density) or 96
msec (for T2), TR=3000 msec, number of excitations=1, field of
view=26 cm, matrix=256×192, and echo train length=8. All scans
were rated for overall quality and for movement artifacts by using
a 0–4 scale (0=very poor, 4=excellent). All scans in this study re-
ceived quality ratings between good and excellent.

Image processing was performed by using the BRAINS (Brain
Research: Analysis of Images, Networks, and Systems) software
package (Iowa City, Mental Health Clinical Research Center, Uni-
versity of Iowa Hospitals and Clinics). Detailed information about
the reliability and validity of its tools for image analysis have been
previously described (28–31). In brief, a three-dimensional data
set was created, and the images were then realigned, resampled,
and transformed into Talairach and Tournoux atlas space (32).
Within the stereotaxic space, boxes were assigned to specific brain
regions. Intracranial volume was divided into brain tissue and CSF.
Brain tissue was subdivided into the cerebrum and the cerebel-
lum, and cerebrum was further divided into its four lobes. Total
CSF volume was broken down into internal CSF (including ventri-
cles and cisterns) and surface CSF. Volumes of tissue were then ob-
tained from each region in an automated fashion. This automated
stereotaxic-based method has been reported to be efficient and
accurate for cerebral lobe measures (33). To further classify tissue
volumes into gray and white matter, we employed another fully
automated method of tissue segmentation based on discriminant
function analysis that used data from the T1 and proton density/T2

sequences (34). Intraclass correlations for the automated MRI-
based segmented image analysis and brain region volumetric
measurements ranged from 0.97 to 0.98. Total cerebral gray matter
volume, total cerebral white matter volume, and gray and white
matter volumes of each cerebral lobe were obtained for analysis.

In addition to volumetric brain measures, quantitative indices
of surface anatomy were obtained through a method that gener-
ated a triangle-based isosurface: cortical thickness (cerebral cor-
tical depth, sulcal cortical depth, gyral cortical depth), sulcal cur-
vature index, gyral curvature index, cortical surface area, and
surface complexity index (35).

Statistical Analysis

Because of the skewed distribution in duration of untreated
initial psychosis, analyses were performed by using nonparamet-
ric statistics. Spearman’s rank order correlation coefficients were
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used to examine the relationships between duration of untreated
initial psychosis and the nine neurocognitive domains. Spear-
man’s partial correlation coefficients were used to examine the re-
lationships between duration of untreated initial psychosis and
the MRI-based brain morphology measurements. Height and age
were used as covariates. Height was used to account for differ-
ences in brain measurements across gender. Older age was asso-
ciated with longer duration of untreated initial psychosis (r=0.35,
N=156, p<0.0001), and older age also correlated with smaller
brain tissue volumes (r≤0.44, N=102, all p<0.0001).

Patients were also divided into two groups on the basis of the
median duration of untreated initial psychosis to further examine
the effects of untreated psychosis. Wilcoxon’s rank sum test was
used to compare differences in neurocognitive functioning be-
tween groups with short and long duration of untreated initial
psychosis. Analysis of covariance (ANCOVA) methods were used
to examine the effects of grouping by short versus long duration
of untreated initial psychosis on MRI-based brain morphology
measures. The covariates in these general linear statistical models
were age, height, and gender. The results were considered to be
statistically significant at or below the 5% probability level. All sta-
tistical tests were two-tailed.

Results

The mean duration of untreated initial psychosis for the
study group was 74.3 weeks (SD=145.1, median=13.0, 25th
and 75th interquartile range=52). In this group, female
subjects had a longer duration of untreated initial psycho-
sis (median=15.0 weeks, interquartile range=69) than
male subjects (median=13.0 weeks, interquartile range=
43) (Wilcoxon’s rank sum z=0.94, N=156, p=0.35).

Of the 156 subjects, 102 had MRI brain volumetric data
available for analysis. Thirteen subjects did not have scans
at intake. Thirty subjects had scans that were obtained by
using noncomparable imaging parameters: 21 on an older
scanning protocol and nine on a newer protocol. Eleven
subjects had poor quality scans. These 54 subjects were no
different from the 102 subjects who had available MRI brain
volumetric data with regard to gender composition (64.8%
men [N=35] versus 60.8% men [N=62], respectively) (χ2=
0.24, df=1, p=0.62), age at onset (mean=22.3 years, SD=6.7,
versus mean=22.9 years, SD=6.8) (t=0.50, df=154, p=0.62),
age at first hospitalization (mean=25.0 years, SD=8.5, versus
mean=26.2 years, SD=8.9) (t=0.83, df=154, p=0.44), duration
of untreated initial psychosis (median=16.5 weeks, inter-

quartile range=100, versus median=13.0, interquartile
range=44) (Wilcoxon’s rank sum z=1.34, N=156, p=0.18), or
illness severity (negative symptom severity: mean=12.2,
SD=3.1, versus mean=11.2, SD=3.8) (t=1.63, df=154, p=0.11)
(positive symptom severity: mean=12.6, SD=3.5, versus
mean=11.6, SD=3.8) (t=1.66, df=154, p=0.10).

The relation of the duration of untreated initial psycho-
sis with the nine cognitive domains, the MRI-based brain
volumetric measures, and the surface anatomy indices are
summarized in Table 1 and Table 2. The mean cognitive
domain scores for the 156 subjects ranged from –0.65 to –
1.41 (Table 1), indicating that there were generalized cog-
nitive deficits involving all nine domains of functioning.
The severity of impairment was between 0.5 and 1.5 stan-
dard deviations below the mean (of zero). The Spearman’s
correlation coefficient values between duration of un-
treated initial psychosis and the cognitive domains were
small (all  r≤ 0.15, N=156, all p≥0.07). Although longer
duration of untreated initial psychosis was related to
poorer verbal memory (r=–0.14, N=156, p=0.08) and to
poorer problem-solving skills (r=–0.15, N=156, p=0.07),
these correlations did not achieve statistical significance.

Spearman’s partial correlation values between duration
of untreated initial psychosis and brain volumetric mea-
sures and with surface anatomy indices, with control for
height and age, were no greater than 0.16 (Table 2). The
strongest association was seen in the lateral ventricle vol-
ume, with larger ventricles related to longer duration of
untreated initial psychosis. However, none of the relation-
ships between duration of untreated initial psychosis and
brain volumetric and surface measurements reached sta-
tistical significance (all p≥0.12).

In general, there was paucity of statistically significant dif-
ferences between groups with short or long duration of un-
treated initial psychosis with regard to cognitive deficits and
brain measures (Table 1 and Table 2). The only cognitive do-
main that differed significantly between the two groups was
verbal memory (Table 1). Patients with a short duration of
untreated initial psychosis had less impairment in verbal
memory than those with a long duration of untreated initial
psychosis (mean=–1.21, SD=0.97, versus mean=–1.51, SD=
0.98, respectively) (Wilcoxon’s rank sum z=1.9, N=156, p=

TABLE 1. Relation of Duration of Untreated Psychosis to Cognitive Deficits in Patients With First-Episode Schizophrenia

Domain of Neurocognitive 
Functioning

Averaged z Score for Tests 
With Domain

Spearman’s Correlation 
With Duration of Untreated 

Psychosis (N=156)

Wilcoxon’s Rank Sum Test of Difference 
Between Groups Divided

at Median Duration of Untreated 
Psychosis (N=149–156)

Mean SD rs p z p
Verbal memory –1.35 0.98 –0.14 0.08 –1.9 0.05
Nonverbal memory –0.85 1.13 –0.03 0.76 0.12 0.90
Working memory –1.17 0.99 –0.11 0.18 –1.5 0.15
Language –1.41 1.60 –0.02 0.78 –0.8 0.43
Visuospatial skills –1.09 1.37 –0.12 0.13 –1.1 0.25
Problem solving –1.39 1.11 –0.15 0.07 –1.6 0.12
Initiation/speed –0.91 0.87 –0.06 0.44 –0.5 0.61
Sustained/selective attention –1.21 1.37 –0.11 0.16 –1.5 0.13
Motor skills –0.65 0.98 –0.13 0.12 –0.7 0.47
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0.05). The two groups did not differ significantly in brain vol-

umetric measures. No differences in surface anatomy indi-
ces were observed between the groups with short and long

duration of untreated initial psychosis except for sulcal cor-

tical depth (F=3.91, df=1, 89, p=0.05). Patients with a short

duration of untreated initial psychosis had significantly
thicker sulcal cortical depth (mean=1.90 mm, SD=0.23, ver-

sus mean=1.77 mm, SD=0.17, respectively).

Discussion

In this study, we examined the relationship between du-

ration of untreated initial psychosis and neurocognitive

functioning and brain morphology, as assessed when pa-
tients with schizophrenia first presented for treatment. We

found no evidence of an association between duration of

untreated initial psychosis and cognitive deficits, brain

volumetric measures, or brain surface anatomical indices.
None of the correlation coefficients achieved statistical

significance. When the study group was divided on the ba-

sis of the median duration of untreated initial psychosis,

there were again no significant differences between the
groups with long and short duration of untreated initial

psychosis except on two measures (verbal memory and

cortical sulcal depth). In general, our data do not provide

compelling evidence that long periods of untreated psy-

chosis are associated with greater deficits in neurocogni-
tive functioning or in brain morphology.

To our knowledge, this is by far the largest study to ex-
amine the neurocognitive and brain morphology corre-
lates of duration of untreated initial psychosis. Our study
had the power to detect at least small to moderate correla-
tions. It provided 80% power (alpha=0.05) to detect a cor-
relation of 0.22 or greater. We employed state-of-the-art
MRI technology and image analysis to improve the sensi-
tivity for detecting subtle differences in brain volume and
surface anatomy.

Our findings are consistent with two previous studies
that examined the relation between duration of untreated
initial psychosis and structural brain morphology. Hoff et
al. (19) reported that Spearman’s rank order correlations
between duration of untreated initial psychosis and mea-
sures of the lateral ventricles, cerebral hemisphere, and
temporal lobe ranged from 0.03 to 0.15. None of these cor-
relations was statistically significant in their sample of 50
first-episode schizophrenia patients. Fannon et al. (20)
also found no relation between duration of untreated ini-
tial psychosis and measures of the whole brain, cortical
gray matter, lateral ventricles, third ventricle, temporal
lobe, and temporal lobe gray matter.

Previous studies have also failed to find significant asso-
ciations between duration of untreated initial psychosis
and neurocognitive functioning at the time of first presen-

TABLE 2. Relation of Duration of Untreated Psychosis to Brain Morphology in 156 Patients With First-Episode Schizophrenia

Brain Morphology Variable

Mean SD

Partial Spearman’s Correlation 
With Duration of Untreated 

Psychosisa

Analysis of Covariance for 
Difference Between Groups 
Divided at Median Duration 

of Untreated Psychosisb

rs p F p
Volumetric measures (cc)c

Cerebral tissue 1,147 137 0.07 0.48 0.16 0.69
Cerebellar tissue 136.7 19.3 0.05 0.63 0.27 0.61
Lateral ventricles 15.2 6.7 0.16 0.12 1.45 0.23
Surface CSF 63.7 35.9 0.06 0.55 0.05 0.82
Gray matter

Total cerebral 687.2 86.3 0.07 0.49 0.19 0.66
Frontal lobe 267.2 38.2 0.07 0.47 0.57 0.45
Temporal lobe 152.9 17.8 0.06 0.53 0.02 0.90
Parietal lobe 138.1 19.5 0.06 0.55 0.02 0.89
Occipital lobe 68.0 12.0 0.04 0.69 0.10 0.75

White matter
Total cerebral 459.9 63.3 0.07 0.47 1.86 0.18
Frontal lobe 177.1 24.8 0.07 0.47 0.90 0.34
Temporal lobe 71.6 10.3 0.12 0.22 2.93 0.09
Parietal lobe 113.4 17.0 0.07 0.49 2.59 0.11
Occipital lobe 53.7 11.9 0.05 0.59 0.87 0.35

Surface anatomy measuresd

Cerebral cortical depth (mm) 2.1 0.3 –0.05 0.61 2.38 0.13
Sulcal cortical depth (mm) 1.8 0.2 –0.08 0.45 3.91 0.05
Gyral cortical depth (mm) 2.3 0.4 –0.04 0.69 1.71 0.19
Sulcal curvature index –310.4 4.1 –0.04 0.72 0.02 0.90
Gyral curvature index 290.9 4.3 0.07 0.49 0.49 0.48
Cerebral surface area (mm3) 177,596 19,318 0.10 0.38 0.30 0.58
Surface complexity index 1,626 71 0.10 0.33 0.05 0.83

a Covariates were age and height.
b Covariates were age, height, and gender. For volumetric measures, df=1, 101; for surface anatomy measures, df=1, 89.
c N=102.
d N=90.
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tation for treatment. In the West London first-episode
study of schizophrenia, Barnes et al. (22) reported that
neurocognitive performance of patients with more than
26 weeks of untreated initial psychosis did not differ sig-
nificantly from that of patients with shorter duration of
untreated initial psychosis. Only performance on one
neurocognitive measure (an attentional set-shifting task)
was somewhat worse in the group with a longer duration
of untreated initial psychosis. In addition to brain volu-
metric measures, Hoff et al. (19) also examined the corre-
lations between duration of untreated initial psychosis
and seven summary scores from a neurocognitive battery.
None of the correlations was significant, and all were
within 95% confidence intervals. In another study of 120
first-episode patients, from the Prevention and Early In-
tervention Program for Psychosis in London, Ontario,
Norman et al. (36) reported that duration of untreated ini-
tial psychosis was not related to performance on an exten-
sive battery of cognitive measures.

Structural brain abnormalities and cognitive deficits in
schizophrenia are evident by the time patients first come in
for treatment (see reviews in references 37, 38). The neu-
rodevelopmental theory of schizophrenia posits that abnor-
mal genetic and/or epigenetic factors interfere with early
brain development (neurulation, cellular proliferation, mi-
gration, differentiation, and synaptogenesis) (39, 40). Later
brain development processes (e.g., apoptosis and synaptic
pruning) and/or other neuropathological events (e.g., stress,
illicit drug use, head trauma) interact with the already aber-
rant neuropathology to result in symptoms and signs of
schizophrenia. Thus, the structural brain abnormalities and
cognitive deficits found in schizophrenia patients may be
primarily neurodevelopmental in origin. However, several
studies have shown that schizophrenia patients with poor
outcome exhibit greater ventricular enlargement over time
(41–43, unpublished study by Ho et al.), suggesting that ad-
ditional pathogenic processes may contribute to further de-
teriorative progression in these deficits. If such pathogenic
processes are also present around the onset of clinical
symptoms, it appears that untreated psychosis is not a con-
tributing factor. On the basis of our findings as well as those
of other investigators (19, 20, 22, 36), the pattern of mostly
small correlation coefficients and the paucity of significant
differences between patients with long and short duration of
untreated initial psychosis do not support the frequently ex-
pressed belief that long periods of untreated psychosis have
a pronounced impact on neurocognitive functioning or on
brain morphology in schizophrenia.

Among the nine cognitive domains and 21 structural
brain measures examined in this study, only two measures
were significantly different between the groups with long
and short duration of untreated initial psychosis. Patients
in the group with long duration of untreated initial psy-
chosis group had significantly greater verbal memory im-
pairment and thinner cortical sulcal depth. These two
associations lend support for the “toxic psychosis” hy-

pothesis. Although the hypothesis is speculative, gluta-
mate excitotoxicity or glucocorticoid-mediated neuronal
damage may result in atrophy in cortical sulcal thickness
in patients with long duration of untreated initial psycho-
sis. Long exposure to these purported deleterious effects
of untreated psychosis may also lead to greater verbal
memory deficits as well. However, there are other possible
interpretations for these two significant associations (4,
44). Patients with more severe illness, as evidenced by
poorer verbal memory and thinner cortical sulcal depth,
may be less able to seek treatment early. Alternatively, we
did not correct for multiple testing and kept the p value at
the 0.05 level. These two statistically significant associa-
tions could also have been type I errors.

Why is there conflicting evidence over the association be-
tween duration of untreated initial psychosis and outcome?
Some studies have found long duration of untreated initial
psychosis to be associated with poorer outcome (7–16),
while others have not (17–22). The reasons for these con-
flicting findings may be related to differences in sampling,
power, and statistical methods (4, 45) as well as in the reli-
ability and validity of measuring the duration of untreated
initial psychosis (46). Since the distribution in the duration
of untreated initial psychosis is often skewed, nonparamet-
ric statistics are more appropriate for analysis. The duration
of untreated initial psychosis, as it is retrospectively as-
sessed, is subject to recall bias. Most studies do not report
measures of reliability in ascertaining the duration of un-
treated initial psychosis, and only a few studies have used
multiple sources of information (i.e., patients, family mem-
bers, and available medical records) to improve reliability.
While all studies assume psychosis to be persistent from
onset, this may not apply for all patients, especially those
with a long duration of untreated initial psychosis, in which
there may have been spontaneous remissions. Hence, de-
fining the duration of untreated initial psychosis as the time
interval between the onset of psychosis and treatment may
not be valid in a proportion of patients.

Despite conflicting evidence over the association of du-
ration of untreated initial psychosis and outcome, the
lengthy delays in seeking treatment have been frequently
replicated. Consistent with previous first-episode study
groups, we observed long delays between the onset of psy-
chotic symptoms and initiation of treatment in a substan-
tial proportion of our study group. Although one-half of
our group sought treatment within 3 months of the onset
of psychotic symptoms, one-quarter of the group delayed
treatment for up to 76 weeks, and the remaining patients
deferred treatment beyond 76 weeks. Such lengthy delays
are undesirable, since deferring effective treatments leads
to unnecessary and undue suffering for both patients and
their families. This reason alone justifies efforts to reduce
treatment delays, irrespective of whether early interven-
tion improves outcome or whether untreated psychosis is
neurotoxic. Pioneering early identification programs in
Australia and Norway have demonstrated that treatment
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delays can be shortened (13, 47). These programs have
proven that the innovative triad of networking with com-
munity providers, carefully targeted educational activities,
and dedicated early detection teams can lead to timely re-
ferral and earlier treatment of patients with psychotic dis-
orders. Programs like the Early Psychosis Prevention and
Intervention Centre, TIPS, RAP (48), PRIME (49), and the
Prevention and Early Intervention Program for Psychosis
(36) also offer hope that future sufferers of schizophrenia
will benefit from early interventive measures.
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