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Objective: Duration of untreated psychosis is associated with
time to treatment response among patients with schizophrenia.
However, individual psychotic symptoms have not been investi-
gated in this context. The authors examined the relationship
between duration of untreated psychosis and time to response
for hallucinations and delusions.

Method: Data were available for 118 patients with first-epi-
sode schizophrenia in a longitudinal treatment study. Patients
received open-label treatment with conventional antipsychotics
and were followed for up to 5 years. Duration of untreated psy-
chosis was correlated with time to response for delusions and
hallucinations, and predictors of time to response were exam-
ined.

Results: Time to response for delusions was significantly
longer than that for hallucinations. Duration of untreated psy-
chosis was significantly correlated with time to response for de-
lusions but not for hallucinations. In regression analyses, dura-
tion of untreated psychosis was the only predictor for time to
response for delusions; it was not a predictor for hallucinations.

Conclusions: The results suggest that duration of untreated
psychosis may be specifically associated with time to response
for delusions. This association may have clinical implications.

(Am J Psychiatry 2005; 162:1966–1969)

Duration of untreated psychosis is generally long in
schizophrenia (the mean is more than 1 year) (1, 2) and
has been associated with variability in treatment response
(3). Although several studies have examined the relation-
ship between duration of untreated psychosis and general
treatment response, individual symptoms have not been
studied. Further, there is limited information regarding
the time course of resolution of specific psychotic symp-
toms with antipsychotic treatment (4).

The first-episode schizophrenia studies conducted at
Hillside Hospital, Glen Oaks, N.Y., have provided us with a
unique opportunity to follow patients for up to 5 years,
starting from early stages of their illness, and make clinical
observations that would have been impossible to do in
short-term trials (5, 6). One of these observations is that
patients with relatively long duration of untreated psycho-
sis seem to take longer to give up their delusional beliefs

than to recover from other symptoms such as hallucina-
tions. It is widely accepted that delusions take longer to re-
solve than hallucinations. In the current study we also
studied the response patterns of individual psychotic
symptoms in relation to duration of untreated psychosis
because such a differential association may be informa-
tive for clinical practice.

Our aim was to examine the relationship between dura-
tion of untreated psychosis and time to treatment re-
sponse for delusions and hallucinations. We hypothesized
that time to response for delusions would be longer than
that for hallucinations. We also hypothesized that dura-
tion of untreated psychosis would be correlated with time
to response for delusions but not for hallucinations. Addi-
tionally, we examined whether duration of untreated psy-
chosis would predict time to response for both psychotic
symptoms.
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Method

The general methods of the study have been described in detail
elsewhere (5, 6). Briefly, patients at Hillside Hospital who were ex-
periencing their first episode of schizophrenia were recruited ac-
cording to guidelines of the Long Island Jewish Hospital Institu-
tional Review Board. Written informed consent was obtained
from patients and, if possible, from their families. Psychopathol-
ogy was assessed with the Schedule for Affective Disorders and
Schizophrenia—Change Version with psychosis and disorganiza-
tion items (SADS-C) (7) and the Clinical Global Impression. Pa-
tients were treated according to a medication algorithm under
open conditions for up to 5 years.

For this retrospective analysis, patients were included who had
severity ratings for hallucinations or delusions of 2 (suspected or
likely) or higher (definite) on the SADS-C at baseline. Treatment
response was defined as a severity rating for hallucinations or de-
lusions of 1 (absence) on the SADS-C for 6 weeks. Severity of hal-
lucinations and severity of delusions were measured by the mean
of the ratings for the severity of these symptoms.

Duration of untreated psychosis was assessed by interviews
with patients and families. Duration of untreated psychosis was
skewed and was dichotomized at 52 weeks. Highest level of func-
tioning was measured by using the Premorbid Adjustment Scale
(8). Parkinsonism was assessed by using the Simpson-Angus Rat-
ing Scale (9).

The hypothesis that delusions would take longer to resolve was
assessed with a Wilcoxon signed-ranks test. Correlations were
carried out for duration of untreated psychosis and treatment re-
sponse time for the target symptoms. Prediction of time to re-
sponse was assessed with regression analyses. The significance
level was p<0.05, two-tailed. Analyses were performed with SAS
Version 8.2 (SAS Institute, Cary, N.C.).

Results

Seventy-eight subjects had delusions at baseline and
met response criteria for delusions. Eighty-eight subjects
had hallucinations at baseline and met response criteria
for hallucinations. Sixty-five subjects met criteria for both

symptoms. The characteristics of the two groups are pre-
sented in Table 1.

The number of days to response for delusions (median=
76; mean=150, SD=239) was significantly greater than that
for hallucinations (median=27; mean=59, SD=104) (T=
5308, p<0.0001, Wilcoxon signed-ranks test). For delu-
sions, the rank biserial correlation for duration of un-
treated psychosis and time to treatment response was r=
0.39, N=78, p<0.02, while for hallucinations it was r=0.17,
N=88, p=0.23.

The regression analyses were based on univariate corre-
lational analyses (p<0.10) and previous publications on
the same group of patients (6). Independent variables pre-
dicting time to response for delusions were duration of
untreated psychosis, gender, parental social class, highest
level of functioning, baseline parkinsonism, and baseline
severity of delusions. Since time to response was skewed, a
log transformation was used. Stepwise regression analyses
indicated that duration of untreated psychosis was the
only significant predictor for time to response for delu-
sions (F=8.03, df=1, 69, p=0.006, R2=0.10). Parental social
class (F=4.5, df=1, 76, p<0.04) and baseline severity of hal-
lucinations (F=7.99, df=1, 76, p=0.006) were significant
predictors for time to response for hallucinations (F=6.05,
df=2, 76, p=0.004, R2=0.14). The results were unchanged
when either forward or backward stepwise procedures
were used.

We carried out the same analysis for a subset of patients
who met entry criteria for both delusions and hallucina-
tions at baseline (N=65). For time to response for delu-
sions for these patients, duration of untreated psychosis
was the only predictor (F=8.21, df=1, 56, p<0.006, R2=0.13).
For time to response for hallucinations, baseline severity
of hallucinations was the only predictor (F=4.83, df=1, 56,
p<0.04, R2=0.08).

TABLE 1. Characteristics of Patients With Schizophrenia Participating in a Longitudinal First-Episode Treatment Studya

Characteristic
Patients With Delusions 

(N=78)
Patients With Hallucinations 

(N=88)
N % N %

Male gender 38 49 45 51
Race

White 27 35 35 40
African American 32 41 35 40
Hispanic 11 14 10 11
Asian 6 8 5 6
Other 2 3 3 3

Mean SD Mean SD

Age at baseline (years) 25.0 6.3 25.2 6.5
Parental social classb 3.4 1.3 3.3 1.3
Duration of untreated psychosis at baseline (weeks) 61.0 138.0 77.0 150.0
Highest level of functioning before onset of psychosis (score on the Premorbid 

Adjustment Scale) 1.3 1.4 1.5 1.4
Parkinsonism at baseline (score on Simpson-Angus Rating Scale) 0.4 0.5 0.5 0.5
Psychoticism at baseline (score on the Schedule for Affective Disorders 

and Schizophrenia—Change Version) 4.4 1.0 4.8 0.9
a Sixty-five patients had both delusions and hallucinations.
b Assessed by Hollingshead-Redlich system.
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Discussion

These results confirm the clinical impression that time
to response for delusions is longer than time to response
for hallucinations. Duration of untreated psychosis may
be specifically related to time to response for delusions
but not for hallucinations. Delusions reflect thought pat-
terns, whereas hallucinations are abnormal perceptual ex-
periences. Roberts (10), by integrating previous theories,
proposed that, like the formation of normal belief, delu-
sional belief may also follow a temporal sequence. This se-
quence may progress through stages, including a prepsy-
chotic stage that harbors predisposing and precipitating
factors, an acute stage characterized by anomalous expe-
riences and attribution of meaning to experience (forma-
tion of simple delusions), and a chronic stage, where a
fixed delusional system is formed. It has been suggested
that the environment contributes to persistence of simple
delusional beliefs and emergence of fixed delusions “by
suspicious withdrawal, fostering a process of progressive
exclusion and depriving the patient of corrective experi-
ences” (11). In contrast, theories of formation of halluci-
nations include biological phenomena such as cortical
disinhibition and excitability (12). Therefore, delusions
and hallucinations may have different vulnerabilities to
the effects of time, i.e., untreated psychosis may reinforce
abnormal thought patterns over time as opposed to per-
ceptual abnormalities, which may be spared this temporal
relationship.

Our finding may implicate different neural mechanisms
underlying delusions and hallucinations even though
both symptoms are frequently reported simultaneously
when schizophrenia is first diagnosed. Several studies (13–
18) showed that smaller superior temporal gyrus volume is
selectively correlated with severity of auditory hallucina-
tions. Correlations between delusions and structural im-
aging data are more scarce; larger paleocortical relative to
archicortical volumes have been associated with severity
of delusions (19). Parahippocampal gyrus volumes were
found to be negatively correlated with delusions, but not
hallucinations (20), supporting findings of the former re-
port (19). Symptom clusters have not been systematically
investigated in functional and receptor imaging studies.
Although the association of delusions and hallucinations
with possible distinct neuroanatomic regions needs to be
further explored in relation to duration of untreated psy-
chosis, there is support for different neural substrates for
the two symptoms.

An association between baseline severity of symptoms
and global treatment outcome has been reported (21). The
fact that severity of baseline hallucinations was a predic-
tor for time to response for hallucinations but the severity
of baseline delusions and time to response for delusions
were not associated provides further support for presence
of distinct correlates for the two symptoms. Parental social
class was another predictor of time to response for halluci-

nations (standardized beta weight=–0.23); higher parental
social class correlated with longer time to response for
hallucinations.

Replication of the results of this investigation in inde-
pendent samples may indicate a need to revisit the current
clinical practice in the pharmacological treatment of first-
episode schizophrenia. Specifically, for a patient with rela-
tively long duration of untreated psychosis, response for
delusions may be delayed despite successful treatment as
reflected by attenuation of hallucinations. Patients with a
short duration of untreated psychosis would be expected
not to have this disadvantage. To further test this hypothe-
sis, there is a need for controlled clinical trials in which the
dose needed for subjects’ hallucinations to abate would be
either maintained or titrated up in order to compare im-
provement in delusions in these two arms.

Important constraints in this retrospective analysis ex-
ist, such as lack of further characterization of duration of
untreated psychosis. Duration of untreated psychosis it-
self may be dominated by delusions, hallucinations, or
disorganization. This level of detail in the duration of un-
treated psychosis history was not available in our records.
Future prospective studies are needed to clarify these
matters.
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Objective: The authors tested whether decisions about incon-
gruencies in the representation and processing of semantic
knowledge, thought to be related to cognitive control, are selec-
tively impaired in schizophrenia.

Method: Twenty-four patients with schizophrenia and 24
healthy comparison subjects determined the relative size of
paired stimuli as they are in the real world. Stimuli were words
or images. Real-world “distance” (size difference between stim-

uli) was manipulated within pairs, as was “congruency” be-

tween real-world and presentation size.

Results: Although patients were slower overall, both groups

exhibited similar effects of “distance” and “congruency”; the

task was easier when the real-world size difference between

stimuli was greater and when stimuli were congruent in presen-

tation and real-world size.

Conclusions: Some aspects of the representation of semantic

knowledge are preserved in schizophrenia, and patients use

this information to control cognition in the same manner as

healthy individuals.

(Am J Psychiatry 2005; 162:1969–1971)

Information-processing problems comprise core defi-
cits in schizophrenia. Observations of semantic memory
impairments in these patients (1) do not conclusively pin-
point where these problems occur (e.g., at representation
or retrieval). We examined this issue using 1) the “dis-

tance” effect: judgments about stimuli further apart in size
are easier to make than about those whose sizes are more
similar (2); and 2) the “congruency” effect: processing
congruent information is more efficient than processing
incongruent information (e.g., a Stroop paradigm). Con-


