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Substantial research has demonstrated that adults
with schizophrenia display intellectual decline
compared to their premorbid levels of functioning.
Research of this type, however, is not as common
in adolescents with psychotic disorders. Since
many first-episode adolescents with psychotic dis-
orders other than schizophrenia may eventually
meet criteria for this diagnosis, we examined first
admission adolescents with variable psychiatric
diagnoses. In this study, current intellectual func-
tioning was compared to estimated premorbid
functioning (estimated with word recognition
reading), and the difference between these scores
was related to the number of indicators of psycho-
sis that was present in each case. Subjects con-
sisted of 513 inpatients, ranging in age from 13 to
17 years, who were admitted to the adolescent ser-
vice of a private psychiatric hospital. Indicators of
psychosis came from clinical diagnoses, self-report
measures, and clinical rating scales. Across the
entire sample of 513 subjects the greater the num-
ber of indicators of psychosis that was present, the
greater the estimated premorbid/current intelli-
gence quotient (IQ) discrepancy. Type of IQ test,

differences in intellectual premorbid functioning,
demographic variables, and type of treatment were
all unassociated with risk for IQ discrepancy.
Within the limitations of estimation of premorbid
intellectual functioning, these data suggest that
intellectual decline is present at the time of the
first psychiatric admission in psychotic adolescent
patients who do not necessarily meet diagnostic
criteria for schizophrenia and that this discrep-
ancy is greater in patients with more indicators of
psychosis.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2005; 17:106–113)
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The intellectual and cognitive deficits associated with
schizophrenia have been well established over the

past several decades of research in this area.1–3 First ep-
isode patients have clearly been shown to demonstrate
substantial severity of overall cognitive impairments,4,5

and the profile of impairments is similar to those seen
in patients with an extended history of illness.6 In ad-
dition, cognitive impairments seen early in the course
of illness in patients with schizophrenia are more severe
than those seen in patients with affective disorder, in-
cluding those who are psychotic at the time of assess-
ment.7 However, conflicting findings have emerged,
with regard to the early course of neuropsychological
impairments in this disease. While some researchers
suggest that the influence of early developmental cog-
nitive impairments completely precedes the onset of
schizophrenia with no further intellectual decline, oth-
ers have demonstrated cognitive and intellectual decline
detectable immediately prior to the onset of illness.9,10

The question of general intellectual decline in schizo-
phrenia is receiving more attention as demonstrated by
the growing number of investigations addressing this
issue. Numerous studies11,12 have found that patients
with schizophrenia have evidence of intellectual decline
compared to various estimates of premorbid function-
ing at the time of the first episode. An average discrep-
ancy of approximately 10 points on average from esti-
mated or measured premorbid levels of intellectual
functioning in schizophrenics with an established
course of illness has been reported.2,13

There has been less attention directed toward the neu-
ropsychological abnormalities associated with other
nonaffective psychotic disorders possibly related to
schizophrenia (e.g., psychosis not otherwise specified,
brief psychotic disorder). One exception is the study of
Kremen et al.,14 who reported that intellectual decline
between ages 4 and 7 was a risk factor for the devel-
opment of later psychotic conditions. Furthermore,
much of the research on cognitive decline has focused
primarily on individuals with an adult onset (see Bed-
well et al.11). Given the potential adverse consequences
associated with early intellectual decline, particularly in
adolescence or earlier, investigation of the cognitive cor-
relates of childhood and adolescent onset psychosis is
warranted. The purpose of this study is to examine the
issue of potential intellectual decline in a group of first-
episode psychotic adolescent inpatients with a diversity
of clinical diagnoses.

Assessment of intellectual decline has typically in-

volved comparing an individual’s current cognitive per-
formance with the level of intellectual ability or poten-
tial before the onset of psychotic symptoms (i.e.,
premorbid IQ). Premorbid estimates of intelligence quo-
tient (IQ) are widely used in clinical neuropsychology
research and are based on the belief that some neuro-
psychological tests are relatively unaffected by the onset
of brain dysfunction, psychosis, or mild dementia (i.e.,
hold tests). While there is the potential for error in any
estimation of previous functioning, several studies15–19

have demonstrated the utility of reading and word pro-
nunciation tests as an estimation of premorbid intellec-
tual capacity, in healthy individuals, patients with de-
mentia, patients with schizophrenia, and their relatives.
Furthermore, some research20 has demonstrated that
current oral word-reading ability and original intellec-
tual function (i.e., premorbid full-scale IQ) are highly
correlated, adding validity to the use of these estimates.
As a result, these skills have commonly been used to
provide an estimate of premorbid intellectual function-
ing.

Research on multiple populations has indicated that
there are a variety of psychometric indicators that can
be reliably used to identify mild psychotic experiences.
For instance, scales of perceptual aberration and magical
thinking have been used to identify individuals with
subclinical psychotic phenomena (see Lenzenweger21

for a review). Individuals with deviant scores on these
instruments have also been shown to have cognitive def-
icits on some,22 but not all,23 neuropsychological tests.
High scorers on these instruments have also been shown
to be at somewhat elevated risk for psychosis at follow
up,24,25 although high scores on these scales are not spe-
cific to vulnerability to schizophrenia. In addition, some
studies have also examined the usefulness of certain
scales from structured personality and psychopathology
inventories such as the Minnesota Multiphasic Person-
ality Inventory (MMPI) for their ability to identify risk
for later psychosis.26 It has even been suggested that
subsets of MMPI items alone can identify individuals
who are vulnerable to the development of schizophre-
nia.27 Thus, the use of self-report instruments to examine
psychotic and subpsychotic phenomena may also be of
use in examination of the correlates of psychosis, in-
cluding intellectual decline.

In the present study, we identified a large sample of
adolescent psychiatric admissions that varied in the
number and severity of indicators of the presence of
psychosis. These indicators came from self-report and
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TABLE 1. Demographic and Treatment Information (N�513)a

Characteristic % Mean SD

Age (years) 14.8 1.2
Male gender 52
Ethnicity

Caucasian
African American 18
Hispanic 8
Other 2

Treatments received
Novel antipsychotic 32
Conventional antipsychotic 8
Antidepressant 40
Anticonvulsant 28
Other 14

aNumbers sum to more than 100% because of multiple
medications.

SD�standard deviation

observational data and included MMPI subscales, clini-
cal ratings generated by therapists, and diagnoses gen-
erated by the treating psychiatrists. Current intellectual
functioning was evaluated and a full-scale IQ was ob-
tained, while reading achievement test scores were used
to estimate previous intellectual functioning. The dis-
crepancy between these scores was examined with re-
spect to the number of psychotic indicators that were
met in each case. The purpose of this study was to begin
to answer the following questions:

1. Does intellectual decline, as indexed by discrepan-
cies between estimated premorbid functioning and
current intellectual performance, occur in psychotic
disorders other than schizophrenia, particularly in
adolescents who do not yet meet full criteria but
may at a later time?

2. Are different levels of severity of symptoms in psy-
chotic adolescents related to the extent of intellec-
tual decline, as indexed by discrepancies between
estimated premorbid functioning and current intel-
lectual performance?

METHODS

Subjects
The study sample was comprised of consecutive inpa-
tient referrals to the adolescent psychological assess-
ment service of a private psychiatric hospital in West-
chester County, New York during a 30-month period.
About two-thirds of all adolescent admissions undergo
psychological testing in order to assist with differential
diagnosis, assessment of risk, treatment and/or dis-
charge planning. Upon admission to the hospital, pa-
tients and their primary caregivers are informed that
information from their records, including psychological
test data, may be used for archival research under the
guidelines of strict confidentiality, consequently, pre-
cluding the need for any additional consent form. This
study, therefore, was performed on a strictly archival
basis, and no direct contact with any patients, other than
through their medical records, occurred. The hospital
institutional review board approved this study on that
basis. Patients with complete assessment data were con-
sidered for participation in the study (N�513). Descrip-
tive information on these patients, including the pro-
portions who received antipsychotic medications after
treatment was initiated, is presented in Table 1.

Measures

Intelligence. IQ scores were established for each subject
via administration of age-appropriate Wechsler Intelli-
gence Scales. The Wechsler Adult Intelligence Scale, 3rd
ed. (WAIS-III) and Wechsler Intelligence Scale for Chil-
dren, 3rd ed. are individually administered instruments
for assessing intellectual abilities. All subjects also re-
ceived the Wide-Range Achievement Test, 3rd ed.
(WRAT-3) from which the reading subtest was used in
order to obtain an estimate of premorbid intellectual
level. The IQ estimate scores from this measure were
used as an index of potential premorbid functional
status.

Hopkins Psychiatric Rating Scale. The Hopkins Psychi-
atric Rating Scale.28 was completed for all patients by
their therapists. This scale contains 17 symptoms items
and a global psychopathology measure. The global pa-
thology measure is rated on a 9-point scale, while all of
the individual symptom items are rated on a 7-point1–4

scale. There are two items on the Hopkins Psychiatric
Rating Scale relevant to psychosis: conceptual disorgan-
ization and psychosis. Interrater reliability of the Hop-
kins Psychiatric Rating Scale was previously deter-
mined to have an interrater correlation coefficient (ICC)
of 0.91 for the global score (comparing therapist raters
to trained clinical raters) and an average ICC of 0.87 for
the two psychosis items.29

MMPI-A. This structured personality inventory ex-
amines a variety of aspects of psychopathology in a self-
report format and is specifically normed for use with
adolescents. Although there are multiple clinical scales,
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TABLE 2. Prevalence of Different Indicators of Psychosis
(N�513) and Chart Diagnoses of a Psychotic
Condition (N�77)

Indicator N %

Discharge diagnosis of a psychotic condition 77 15
MMPI-A

Bizarre thinking scale 133 26
Schizophrenia scale 174 34

Therapist rating Hopkins Psychiatric Rating Scale
Conceptual disorganization 51 10
Psychosis 72 14

Chart diagnoses
Schizophrenia 6 7
Schizophreniform disorder 3 4
Psychosis not otherwise specified 37 46
Major depression with psychotic features 20 26
Bipolar disorder with psychotic features 14 17

the two scales of interest for this report are the Bizarre
Mentation and Schizophrenia scales. The Bizarre Men-
tation scale is a Content scale that was developed by
Ben-Porath and Sherwood30 as a measure of psychotic
thought processes. This includes the obvious symptoms
of psychosis such as delusions and hallucinations as
well as the less obvious such as odd and eccentric
thoughts and experiences. Wetzler et al.31 report high
positive predictive power for the Bizarre Mentation
scale suggesting that it is a useful measure for detection
of present psychotic processes. The Schizophrenia scale
is an empirically derived measure that comprises one of
the Clinical scales of the MMPI-2. Elevations on this
scale are purported to reflect bizarre thought processes,
peculiar perceptions, and experiences relating to the
negative symptoms of schizophrenia.32

Summarizing the Indicators of Psychosis
In order to ascertain the presence of various signs of
psychosis, a checklist procedure was employed. The
checklist was based on information that was present in
the patients’ medical charts and collected in the com-
prehensive assessments. The following served as indi-
cators for the presence of psychosis: 1) chart discharge
diagnosis of a psychotic condition; 2) MMPI-A bizarre
thinking scale greater than a t score of 65; 3) MMPI-A
schizophrenia scale greater than a t score of 65; 4) ther-
apist rating score greater than or equal to 4 (moderate)
on Hopkins Psychiatric Rating Scale for conceptual dis-
organization; and 5) therapist rating score greater than
or equal to 4 (moderate) on Hopkins Psychiatric Rating
Scale for psychosis.

RESULTS

Table 2 lists the frequency of occurrence of the different
indicators of psychosis in the sample as a whole on the
top and the frequencies of the chart diagnoses of psy-
chotic conditions on the bottom. As can be seen in the
table, the MMPI indicators were more frequent than the
clinical ratings of psychosis or a psychosis diagnosis.

In the first analyses of the data, difference scores be-
tween premorbid IQ as estimated by the WRAT-3 read-
ing subtest and current full-scale IQ were calculated.
First, these difference scores were compared across the
sample of subjects who had from 0 to 5 of the indicators
of psychosis, with the results of this comparison pre-
sented in Figure 1. A one-way analysis of variance (AN-

OVA) found a significant effect of number of indicators
for the difference score of estimated premorbid IQ and
current measured IQ (F�2.63, df�5, 508, p�0.05).
Scheffé follow up tests found that subjects with five in-
dicators of psychosis had a significantly (p�0.05)
greater difference score than subjects with four indica-
tors, while those individuals with four indicators had a
significantly greater difference score than those with
three indicators (p�0.05). There were no significant dif-
ferences in discrepancy scores between participants who
had three or fewer indicators present. In order to ensure
that this pattern of differences was not due to differences
in premorbid IQ scores, the same analysis was per-
formed with WRAT-3 reading scores and full-scale IQ
scores as well. The results of the analysis on the WRAT-
3 were nonsignificant (F�1.64, df�5, 508, p�0.10),
while the results of the ANOVA on full-scale IQ were
statistically significant (F�5.77, df�5, 508, p�0.001).
Thus, the pattern of discrepancy between full-scale IQ
and WRAT-3-based IQ appears to be related to lower
current full-scale IQs in the context of essentially no dif-
ference in the reading scores that were used to estimate
premorbid functioning.

Following these analyses, the influences of potentially
confounding variables were considered. Using a multi-
ple regression analysis, age, gender, years of school com-
pleted, ethnicity, and whether or not the subject was re-
ceiving antipsychotic medications were examined for
their influence on the relationship between number of
indicators of psychosis and the IQ difference score de-
scribed above. When the influence of number of indi-
cators on IQ decline was examined, the overall regres-
sion was significant (F�9.86, df�1, 511, p�0.002, with
the multiple R2�0.14). When the other demographic
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FIGURE 1. Difference Scores Between WRAT and Wechsler IQ
Scores as a Function of Number of Psychotic
Indicators Present
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variables were entered into the equation, the analysis
was still significant (F�8.18, df�6, 506, p�0.001). When
the regression was repeated with a forward entry step-
wise procedure, number of psychosis indicators entered
the equation first, again accounting for 14% of the var-
iance in the difference score, followed by gender which
accounted for an additional 3% of the variance, and age,
which accounted for 2% of the variance. Thus, although
demographic variables are related to the discrepancy be-
tween current full-scale IQ and WRAT-3 IQ, they do not
replace the number of indicators of psychosis as the best
predictor of putative IQ decline. Medication status does
not account for any variance in the discrepancy between
current and estimated premorbid IQ.

Next, we attempted to identify the differential impor-
tance of the five different psychosis indicators for the
prediction of discrepancies between current and esti-
mated premorbid IQ. All were entered into a simulta-
neous regression analysis, predicting the IQ discrep-
ancy, followed by a planned forward entry analysis. The
simultaneous entry analysis was statistically significant
(F�3.49, df�3, 509, p�0.02), and the forward entry pro-
cedure indicated that having a diagnosis of psychosis
accounted for 8% of the variance (p�0.01), followed by
the presence of a clinical rating of psychosis on the Hop-
kins Psychiatric Rating Scale (3.5%) (p�0.05), followed
by the bizarre thinking score from the MMPI A (2.5%)
(p�0.05). Thus, aspects of both the clinical ratings of
psychosis and psychometric data added information be-

yond that obtained from the presence of a psychotic di-
agnosis.

An additional analysis was performed in order to de-
termine if the specific Wechsler IQ test employed influ-
enced the results in any meaningful way. We used t tests
and compared the full-scale IQ, WRAT-3 reading score,
and the discrepancy between the two across the type of
IQ test administered for the entire sample. No signifi-
cant differences were found (all t�1.23, df�512, all
p�0.10).

Finally, in order to tentatively examine whether affec-
tive and nonaffective psychotic diagnoses were associ-
ated with any differences in the IQ variables, we com-
pared these same three dependent variables across the
groups of chart diagnoses. This analysis collapsed the
diagnoses into broad categories of affective psychosis
diagnoses (major depression with psychotic features
and bipolar disorder with psychotic features) and non-
affective psychosis diagnoses (schizophrenia, schizo-
phreniform, and psychosis not otherwise specified).
Again, t tests found no significant differences on any of
the variables (all t�1.68, df�78, all p�0.05).

DISCUSSION

These findings demonstrated a statistically significant
discrepancy between estimated premorbid levels of cog-
nitive functioning and current IQ that was correlated
with the number of indicators of psychosis present in a
large sample of adolescent psychiatric inpatients. As the
number of indicators of psychosis increased, the greater
the estimated premorbid/current IQ discrepancy, pro-
viding evidence that more severe psychopathology was
associated with putative intellectual decline. Impor-
tantly, this discrepancy was not associated with differ-
ences in our estimators of premorbid intellectual func-
tioning, because there were no significant differences in
reading scores as a function of the number of psychotic
indicators. Follow up analyses demonstrated that poten-
tial confounding variables such as demographic differ-
ences or varying treatments were not the primary factor
accounting for the discrepancy between estimated pre-
morbid IQ and current IQ. Indicators of psychosis from
the domains of clinical chart diagnoses, clinical ratings
of the presence and severity of psychotic symptoms, and
self-reports of psychotic symptoms were all indepen-
dently associated with risk for lower current IQs relative
to premorbid estimates.
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There are several limitations of the present study that
need to be addressed. Not all adolescents who were ad-
mitted to the hospital received psychological assess-
ment, which means that the results need to be inter-
preted in the context of a consecutive sample of
assessment referrals and not a consecutive sample of ad-
missions. The chart diagnoses were not confirmed with
research procedures. Recent studies have suggested that
first-episode patients with psychotic disorders are often
diagnosed by experienced clinicians with considerable
accuracy, relative to structured research diagnostic pro-
cedures.33 In the absence of a structured, research-qual-
ity diagnosis, the validity of the specific diagnoses may
still be questionable as a predictor. This is why we do
not view the lack of differences across the specific psy-
chosis diagnoses in their relationship with intellectual
decline with the same level of certainty as the findings
regarding the correlation of the number of psychosis in-
dicators and intellectual performance. In previous stud-
ies of the adolescent population of this hospital involv-
ing structured research diagnoses,34 the prevalence of
schizophrenia and schizophreniform diagnoses was es-
sentially the same as this study. Another limitation that
should be addressed is the use of the Hopkins Psychi-
atric Rating Scale. Although the Hopkins Psychiatric
Rating Scale is a clinical rating scale for examining vari-
ous aspects of psychiatric symptomatology, it is not
widely used in research studies for rating psychotic
symptoms. Consequently, it may produce subtly differ-
ent scores than the rating scales more commonly used
in such research (e.g., Brief Psychiatric Rating Scale or
the Positive and Negative Syndrome Scale).

A final limitation to be considered is the use of esti-
mated premorbid functioning. Despite the previous
data regarding the validity of this procedure reviewed
above, such estimates are clearly a substitute for direct
performance measures collected before the onset of psy-
chosis. Further, the crystallized intelligence nature of the
reading scores may simply mean that they are less vul-
nerable to interference from psychosis than the full-scale
IQ measures. If this interpretation was true, then the
results would not reflect decline in intelligence but
rather discrepancy in performance within psychosis.

It could also be argued that since the two clinical rat-
ings and two MMPI indicators were generated from
similar sources, they are too highly related to be mean-
ingful as independent predictors. The results of this
study argue against that interpretation. Individuals with
all indicators of psychosis present had a significantly

lower current IQ compared to their reading scores than
individuals with three or four indicators, suggesting
that the presence of all of these indicators, despite their
intrinsic relationships with each other, is associated with
differences in intellectual performance and putative in-
tellectual decline.

Lower current IQ as compared to estimated premorbid
IQ was not uniquely associated with a clinical diagnosis
of schizophrenia. In fact, this was a heterogeneous clinical
sample and the diagnosis of schizophrenia was rare com-
pared to other psychotic conditions. Studies of the sta-
bility of first episode diagnoses of psychotic patients35

have found that the majority of patients, whose first di-
agnoses later changed, were initially diagnosed with
psychosis not otherwise specified by their treating cli-
nicians and were later rediagnosed with a schizophrenia
spectrum diagnosis. Since many of the patients in this
study received this diagnosis, they might be expected to
meet criteria for schizophrenia later. Given the fact that
there are a number of individuals with a current psy-
chotic disorder that has been shown to increase likeli-
hood of a later schizophrenia diagnosis, previous re-
ports of deterioration from premorbid functioning at the
time of the first schizophrenic episode may also be ap-
plicable to individuals with a diagnosis of another psy-
chotic condition. Our findings suggest that intellectual
downturn may occur early in the process of the devel-
opment of illness, detectable as soon as the substantial
indicators of psychosis are present. In a recent study of
107 first episode schizophrenia-related psychosis pa-
tients (schizophrenia, schizoaffective, and schizophren-
iform), Townsend et al.36 reported a 7-point discrepancy
between a full-scale IQ measured with the WAIS-III and
that obtained from the National Adult Reading Test.37

This discrepancy, about 0.5 standard deviations, was
consistent with the level of impairment seen on mea-
sures of episodic memory and working memory in that
study. As a result, those investigators also found that
individuals with an array of schizophrenia-related con-
ditions, including those with affective features, dem-
onstrated intellectual decline.

The magnitude of the discrepancy between estimated
premorbid and measured current IQ in this study was
quite substantial, approximately 0.67 standard devia-
tions lower in cases with five indicators of psychosis
relative to cases with no indicators of psychosis. This
study also provides a direct comparison for evaluation
of the potential overestimation of premorbid IQ by the
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WRAT-3, which is important regarding inferences for
decline. There was a 4-point discrepancy between
WRAT-3 and Wechsler IQ in the subsample with no in-
dicators of psychosis, suggesting that there is some
overestimation of Wechsler IQ when using WRAT-3
scores. This overestimation is still 10 points less than the
discrepancy seen in the cases with five indicators of psy-
chosis. Thus, inflations of the estimated premorbid IQ
are not the likely cause of the discrepancy, although they
may contribute to its size. Longitudinal follow up will
be required in order to determine if the intellectual de-
cline seen in individuals with heterogeneous psychotic

diagnoses resolves, worsens, or remains stable. Further-
more, the instability of clinical diagnoses at the time of
the first psychotic episode, even when generated with a
formal research procedure, means that many of the cur-
rent cases with nonschizophrenic diagnoses may later
receive diagnoses in the schizophrenia spectrum. Re-
gardless of whether diagnoses would be liable to change
later, the current data indicate that there is some evi-
dence that intellectual decline is present at the time of a
first psychotic episode and that this decline does not
appear specific to receiving a clinical diagnosis of
schizophrenia or schizophreniform disorder.
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