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Objective: The premorbid intellectual,
language, and behavioral functioning of
patients hospitalized for schizophrenia,
schizoaffective disorder, or nonpsychotic
bipolar disorder was compared with that
of healthy comparison subjects.

Method: The Israeli Draft Board Registry,
which contains measures of intellectual,
language, and behavioral functioning for
the unselected population of 16- to 17-
year-olds, was merged with the National
Psychiatric Hospitalization Case Registry,
which contains diagnoses for all patients
with psychiatric hospitalizations in Israel.
The database was used to identify adoles-
cents with no evidence of illness at their
draft board assessment who were later
hospitalized for nonpsychotic bipolar dis-
order (N=68), schizoaffective disorder (N=
31), or schizophrenia (N=536). The pre-
morbid functioning of these subjects was
compared to that of nonhospitalized indi-
viduals matched for age, gender, and
school attended at the time of the draft
board assessment. The diagnostic groups

of hospitalized subjects were also com-
pared.

Results: Relative to the comparison sub-
jects, subjects with schizophrenia showed
significant premorbid deficits on all intel-
lectual and behavioral measures and on
measures of reading and reading compre-
hension. Subjects with schizophrenia per-
formed significantly worse on these mea-
sures than those with a nonpsychotic
bipolar disorder, who did not differ signif-
icantly from the comparison subjects on
any measure. Subjects with schizoaffec-
tive disorder performed significantly
worse than the comparison subjects only
on the measure of nonverbal abstract
reasoning and visual-spatial problem
solving and performed significantly worse
than subjects with nonpsychotic bipolar
disorder on three of the four intellectual
measures and on the reading and reading
comprehension tests.

Conclusions: The results support a noso-
logic distinction between nonpsychotic
bipolar disease and schizophrenia in hos-
pitalized patients.

(Am J Psychiatry 2002; 159:2027–2035)

Converging evidence indicates that subtle cognitive
and behavioral abnormalities sometimes precede the first
episode of psychotic illness. Apparently healthy children
and adolescents who later develop psychotic illnesses
may manifest lower than normal intelligence, withdrawn
social behavior, conduct and adjustment abnormalities,
and soft neurological deficits (1–19).

The few studies of premorbid functioning of patients
who later received a diagnosis of an affective disorder have
indicated that, relative to a healthy comparison group, fu-
ture bipolar disorder patients exhibit impaired premorbid
intellectual and social functioning (9, 20–22). However,
premorbid abnormalities associated with affective disor-
ders seem to be less severe than those associated with
schizophrenia (21). The group differences are less consis-
tent, with premorbid cognitive and behavioral abnormali-
ties reported in some (9, 20–22), but not all (1, 3, 14, 15, 23)
studies of nonschizophrenic affective psychosis, possibly

owing to differences in inclusion of affective disorder pa-

tients with or without psychotic symptoms.

The current study used a population database that

linked data on intellectual, behavioral, and language func-

tioning from the Israeli Draft Board Registry with psychiat-

ric follow-up data contained in the Israeli National Psychi-

atric Hospitalization Case Registry. The purpose of the

study was to compare premorbid intellectual, behavioral,

and language functioning of future patients later hospital-

ized with schizophrenia, nonpsychotic bipolar disorder, or

schizoaffective disorder. Since test scores were assigned by

the draft board when the adolescents were apparently

healthy, they are independent of the diagnosis. Hence, a

finding of premorbid differences between diagnostic

groups would suggest trait versus state differences, thus

supporting the nosologic distinctions between these diag-

nostic groups.
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Method

Draft Board Assessment

The study is based on draft board assessments of intellectual,
medical, and psychiatric eligibility for military service of the un-
selected population of Israeli adolescents between age 16 and 17
years. The population includes individuals who will be eligible for
military service, as well as those who will be exempted owing to
medical, psychiatric, or social reasons.

The draft board assessment consists of 1) a physical examina-
tion, review of systems, and psychiatric history, all conducted by
a physician; 2) assessment of language ability; 3) a battery of tests
measuring intellectual functioning; and 4) a structured interview
assessing personality and behavioral traits. The assessments of
intellectual abilities, language, and behavior are conducted by
college-age individuals who are trained in a 4-month course on
administration of draft board tests. The assessment and its valida-
tion are described in detail elsewhere (24).

The assessment of language skills includes four subtests:
1) reading comprehension test, which measures the ability to
understand ideas presented in unfamiliar passages of increasing
length; 2) reading abilities test, which measures the ability to cor-
rectly read sentences of increasing difficulty (similar to the read-
ing and spelling subtests of the Wide Range Achievement Test
[25]); 3) writing ability test, in which the ability to spell increas-
ingly difficult words is assessed by having the subject transcribe
dictated sentences; and 4) the examiner’s overall impression of
the fluency and quality of speech (i.e., speaking ability). Each of
the four language tests is scored on a 5-point scale, and the sum
of the scores provides a measure of language mastery (24).

The intellectual assessment includes four tests (26): 1) the Otis-
R, a modified, Otis-type verbal intelligence test adapted from the
U.S. Army Alpha Instructions Test, which measures the ability to
understand and carry out verbal instructions (score range=0–21);
2) Similarities-R, a revised version of the “similarities” subtest of
the Wechsler Adult Intelligence Scale that assesses verbal abstrac-
tion and categorization (range=0–30); 3) Arithmetic-R, which mea-
sures mathematical reasoning, concentration, and concept manip-
ulation (range=0–25); and 4) Raven’s Progressive Matrices-R, a
modified version of Raven’s Progressive Matrices that measures
nonverbal abstract reasoning and visual-spatial problem-solving
abilities (range=0–30). All scores are based on number of correct
answers. The sum of the scores for the four tests forms a validated
measure of general intelligence (24).

The behavioral assessment, which has been described in detail
elsewhere (24, 27), consists of a structured interview that evalu-
ates five behavioral attributes on a 5-point scale: 1) social func-
tioning, which entails social adeptness and ability to achieve so-
cial closeness; 2) individual autonomy, which encompasses
personal autonomy, maturity, and internally directed behavior;
3) organization ability, which includes compliance with time-
tables, self-mastery, and self-care; 4) physical activity, including
involvement in extracurricular physical activities; and 5) func-
tioning in structured environments, such as school or work.

National Psychiatric Hospitalization Case Registry

The Israeli National Psychiatric Hospitalization Case Registry is
a complete listing of all psychiatric hospitalizations in the coun-
try. The record for each hospitalization includes the ICD (ICD-9
or ICD-10, depending on the year) diagnosis assigned and coded
at discharge by a board-certified psychiatrist at the facility. All in-
patient psychiatric facilities in the country, including day hospi-
tals and psychiatric units in general hospitals, are required by law
to report all discharges to the registry.

Study Population

The National Psychiatric Hospitalization Case Registry was
linked with the Draft Board Registry by the managers of the psy-
chiatric case registry. The registry files were linked by using an al-
gorithm to preserve medical record confidentiality (28) and in
compliance with procedures approved by the local institutional
review board. The linking variable was the national identification
number (equivalent to the U.S. Social Security number). The
merged file included data for all adolescents assessed by the draft
board between 1985 and 1995 who were reported to the National
Psychiatric Hospitalization Case Registry between 1970 and 1996
and given at least one diagnosis of schizophrenia (N=1,857; 1,350
male and 507 female subjects), schizoaffective disorder (N=297;
202 male and 95 female subjects), or nonpsychotic bipolar disor-
der (N=331; 205 male and 126 female subjects) during the follow-
up period. This allowed for a follow-up period of as many as 11
years since the draft board assessment. Other diagnostic groups,
such as bipolar disorder with psychotic symptoms, were not in-
cluded, since the number of subjects who met the criteria for a
distinctive diagnosis (see the next paragraph) was too small to
provide meaningful data.

To limit this analysis to apparently healthy individuals with no
obvious signs of disease during the draft board assessment, ado-
lescents who were assigned a psychiatric diagnosis by the draft
board or who had a psychiatric hospitalization at any time in their
lives before the draft board assessment or within 1 year from the
date of the draft board assessment were excluded. To ensure that
the groups were diagnostically distinct, subjects were included in
the analysis only if they had at least 4 years of follow-up after their
first hospitalization and had no change in diagnosis between
their first hospitalization and any subsequent hospitalizations. By
using these criteria, the resulting files used for the analyses in-
cluded data for 536 persons (390 male and 146 female subjects)
with schizophrenia, 31 (23 male and eight female subjects) with
schizoaffective disorder, and 68 (38 male and 30 female subjects)
with nonpsychotic bipolar disorder.

Each future patient was matched with a single same-sex com-
parison adolescent. Matched comparison subjects were ran-
domly selected male and female adolescents who attended the
same high school at the same time as the future patient and were
assessed by the draft board at the same age as the future patient
but were not assigned a psychiatric diagnosis by the draft board
and did not appear in the psychiatric hospitalization registry dur-
ing the follow-up period. The future patients and the comparison
subjects were matched by high school attended at the time of
testing in the attempt to control for the effects of educational and
social opportunities. In addition, as students in the same high
school come from the same residential area, the matching also
controlled in part for the effects of socioeconomic status.

Statistical Analyses

Repeated measures analyses of variance (ANOVA) was per-
formed for sets of four intellectual, four language, and five behav-
ioral measures to compare premorbid performance between
each patient and the respective comparison subject. For each
measure, a difference score (score for the comparison subjects
minus score for the patient) was calculated. Because of differ-
ences in the scales used for the intellectual measures, standard-
ized scores were calculated by dividing each difference score by
the standard deviation of the differences for that measure. The
within-subjects factor was the measure. Gender and diagnostic
group (schizophrenia, schizoaffective disorder, and nonpsychotic
bipolar disorder) were the between-subjects factors. The effect of
disease was tested by comparing the mean of the differences to
zero. Since the behavioral measures were administered to male
subjects only, the ANOVA model for the behavioral measures did
not include gender. For effects involving the within-subjects fac-
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tor, the F statistic test was based on the Huynh-Feldt adjustment
for the degrees of freedom. For descriptive purposes, ANOVAs
were performed for each of the dependent variables. In all post
hoc analyses, Tukey’s honestly significant difference was used for
testing the effects of diagnosis. For post hoc analysis of the inter-
action of diagnosis with gender, the Scheffé procedure was used
to examine specific interactions by eliminating one of the diag-
noses or combining two of the diagnoses. Similar repeated mea-
sures ANOVAs were performed for direct comparison of the per-
formance of the three patient groups. Univariate ANOVA was
used to compare age at illness onset, and univariate analysis of
covariance (ANCOVA) with follow-up time as a covariate was used
to compare the number and duration of admissions between the
three patient groups.

To evaluate the predictive values of the premorbid test scores,
two multivariate logistic regression analyses were performed for
each pair of diagnostic groups. One model included gender but
did not include the behavioral measures (because behavioral
measures were administered only to male subjects), and the other
analysis, conducted on data for male subjects only, included the
behavioral measures.

For each combination of diagnosis, gender, and measure, effect
sizes were calculated as the mean of the differences between the
measures for the future patients and the comparison subjects di-
vided by the square root of 1 minus the correlation between the
patients’ and comparison subjects’ measures times the standard
deviation of the differences (29). To describe differences related to
gender and diagnosis, effect sizes were calculated as the differ-
ence between means divided by the pooled standard deviation.
By using Cohen’s criteria (29), an effect size of ≥0.20 and <0.50 was
considered small, ≥0.50 and <0.80 medium, and ≥0.80 large. Sim-
ilar ranges based on effect sizes of –0.20, –0.50, and –0.80 were
also considered small, medium, and large, respectively.

Results

Table 1 presents data on the hospitalization history of
the patient groups. We found no significant differences in
age at first admission between the three patient groups
(F=2.49, df=2, 629, p<0.09). In contrast, significant differ-
ences in the number of admissions (F=6.78, df=2, 628, p=
0.001) and in overall time in the hospital (F=4.87, df=2,
628, p=0.008) were evident, with schizoaffective disorder
patients having significantly (p<0.05, Tukey) more admis-
sions than both the schizophrenia and nonpsychotic bi-
polar disorder groups and spending more time in hospital
than the bipolar disorder group. In addition, female pa-
tients had significantly fewer admissions than male pa-
tients (F=4.37, df=1, 629, p<0.04). No significant interac-
tion of gender and diagnosis was found for any measure.

For the intellectual measures, repeated measures ANOVA
of the differences between future patients and compari-
son subjects indicated significant main effects for disease
status (F=20.08, df=1, 629, p<0.0005), diagnosis (F=4.705,
df=2, 629, p=0.009), and gender (F=4.35, df=1, 629, p<0.04),
but no significant interactions of gender and diagnosis
and no main effect or interaction involving the measures.
Descriptive analyses showed that future schizophrenia
patients were significantly impaired on all premorbid in-
tellectual measures (all F>42.88, df=1, 534, all p<0.0005, ef-
fect sizes=0.32–0.60) (Figure 1). Future schizoaffective dis-
order patients were significantly impaired only on the
Raven’s Progressive Matrices-R (F=8.16, df=1, 29, p=0.008,
effect size=0.56), but this group had effect sizes above 0.20
(“small”) for the Otis-R (effect size=0.27) and the Arith-
metic-R (effect size=0.21). In contrast, there were no sig-
nificant impairments in premorbid intellectual function-
ing in the future nonpsychotic bipolar disorder patients;
all effect sizes for that group were less than 0.20 (Figure 1).
Post hoc tests showed that the intellectual deficits were
significantly (p<0.05, Tukey) more severe in the schizo-
phrenia group than in the nonpsychotic bipolar disorder
group. Female future patients had more severe premorbid
intellectual impairments than male future patients (effect
sizes=0.07–0.14).

Repeated measures ANOVA indicated a significant
language measures effect (F=12.58, df=2.88, 1814.74,
p<0.0005), as well as an interaction of language measures
and diagnosis (F=3.18, df=5.77, 1814.74, p=0.004) and of
language measures and gender (F=2.96, df=2.88, 1814.74,
p<0.04), but there was no three-way interaction of lan-
guage measures, diagnosis, and gender, nor were there
main effects or interactions of gender and diagnosis. Fu-
ture schizophrenia patients were significantly impaired on
the reading and reading comprehension tests (F=19.23
and F=69.20, df=1, 535, p<0.0005, effect sizes=0.22 and
0.42, respectively), relative to the comparison subjects,
but performed better than the comparison subjects on the
writing test (F=11.10, df=1, 535, p=0.001, effect size=–0.15)
(Figure 1). The other two groups were not significantly im-
paired, although the effect sizes for writing, speaking, and
reading comprehension in the schizoaffective disorder
group were –0.46, 0.26, and 0.35, respectively (Figure 1).
The interaction of language measures and gender was the
result of the significantly larger difference between female

TABLE 1. Hospitalization History of Patients Hospitalized for Schizophrenia, Schizoaffective Disorder, or Nonpsychotic Bi-
polar Disorder Whose Premorbid Intellectual, Language, and Behavioral Functioning Was Assessed at Age 16–17

Patients With Schizophrenia Patients With Schizoaffective Disorder
Patients With Nonpsychotic

Bipolar Disorder

Male (N=390) Female (N=146) Male (N=23) Female (N=8) Male (N=38) Female (N=30)

Characteristic Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Age at first admission 

(years) 20.7 2.0 20.2 1.7 20.0 1.5 19.9 1.5 21.5 2.8 20.3 1.5
Number of admissions 2.6 2.6 2.2 1.8 5.3 4.3 2.9 2.3 1.9 1.6 2.3 2.0
Total amount of time 

hospitalized (months) 9.4 14.4 9.9 13.5 15.2 16.5 13.1 14.2 4.4 5.7 5.7 6.6
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future patients and their comparison subjects than be-
tween male future patients and their comparison subjects
on the reading and reading comprehension tests (F=4.78
and F=4.95, df=1, 629, p<0.03, and p<0.03, effect sizes=0.26
and 0.11, respectively).

Since the behavioral interview was administered only to
male subjects, the comparison between the three diagnos-
tic groups on the behavioral measures was based on data
for male patients only. For the behavioral measures, a re-
peated measures ANOVA indicated a significant disease
status effect (F=5.50, df=1, 448, p<0.02) and a diagnosis ef-
fect (F=3.69, df=2, 448, p<0.03) but no other main effects or
interactions. Univariate analyses showed that future
schizophrenia patients were significantly impaired on all
behavioral measures, relative to the comparison subjects
(all F>9.68, df=1, 389, all p<0.002, effect sizes=0.17–0.28)
(Figure 1). Future schizoaffective disorder patients also ex-
hibited premorbid deficits on four of the five behavioral
measures (effect sizes=0.27–0.39) (Figure 1), but none of
the differences on the individual measures reached statis-
tical significance. Future nonpsychotic bipolar disorder
patients were not significantly different from their com-
parison subjects on any measure, but they showed better
premorbid social functioning (effect size=–0.20). Post hoc
testing showed that the behavioral deficits were signifi-
cantly (p<0.05, Tukey) more severe in the schizophrenia
group than in the nonpsychotic bipolar disorder group.

Figure 2 shows direct comparisons of the three future
patient groups’ mean scores on the intellectual, language,

and behavioral measures. The direct comparison of pre-
morbid intellectual performance indicated significant
main effects of diagnosis (F=33.96, df=2, 629, p<0.0005)
and intellectual measures (F=96.17, df=2.94, 1851.23,
p<0.0005) and a significant interaction of intellectual mea-
sures and gender (F=4.32, df=2.94, 1851.23, p=0.005). No
other significant main effects or interactions were found.
Univariate analyses showed that both future schizophre-
nia and schizoaffective disorder patients had significantly
(p<0.05, Tukey) lower (worse) Raven’s Progressive Matri-
ces-R, Otis-R, and Arithmetic-R scores than future non-
psychotic bipolar disorder patients. In addition, future
schizophrenia patients had significantly (p<0.05, Tukey)
lower Similarities-R scores, compared to future nonpsy-
chotic bipolar disorder patients (Figure 2). The effect sizes
were small to medium (effect size=0.43–0.66) for the
schizophrenia group and medium to large (effect size=
0.50–0.85) for the schizoaffective disorder group. Descrip-
tive analyses also showed that the significant interaction
of intellectual measures and gender was accounted for by
the significantly lower scores on the Arithmetic-R subtest
for female than for male patients (p<0.05, Tukey) (effect
size=0.41).

We also found significant main effects of diagnosis (F=
157.708, df=2.95, 1858.88, p<0.0005) and language mea-
sures (F=4.60, df=4, 626, p=0.001), as well as significant in-
teractions of language measures and diagnosis (F=7.11,
df=5.91, 1858.88, p<0.0005) and of language measures and
gender (F=6.19, df=2.95, 1858.88, p<0.0005). The interac-

FIGURE 1. Effect Size for Performance on Measures of Premorbid Intellectual, Language, and Behavioral Functioninga in
Patients Hospitalized for Schizophrenia, Schizoaffective Disorder, or Nonpsychotic Bipolar Disorder, Compared With Nor-
mal Subjects Matched for Age, Sex, and School Attended

a The measures are part of the assessment administered by the Israeli draft board. See text for descriptions.
b N=390 for schizophrenia patients; N=23 for schizoaffective disorder patients; N=38 for nonpsychotic bipolar disorder patients.
c Significantly different from matched comparison subjects (p<0.05, repeated measures analysis of variance).
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tion of language measures and gender was accounted for
by the significantly higher scores on the writing test for fe-
male than for male patients (p<0.05, Tukey) (effect size=
0.29). The interaction of language measures and diagnosis
was a result of significantly lower reading and reading
comprehension scores for future schizophrenia and schizo-
affective patients than for future nonpsychotic bipolar
disorder patients (p<0.05, Tukey) (Figure 2). Effect sizes for
reading and reading comprehension were medium for
both the schizophrenia (effect size=0.53 and 0.62, respec-
tively) and schizoaffective disorder (effect size=0.54 and
0.75, respectively) groups.

We found a significant main effect for diagnosis for the
behavioral measures (F=4.65, df=2, 448, p=0.01). Post hoc
analysis showed that future schizophrenia patients had
significantly (p<0.05, Tukey) lower (worse) overall scores
than future nonpsychotic bipolar disorder patients, al-
though no individual measures were significantly different
between the patient groups. Nevertheless, effect sizes were
small (effect size=0.24–0.44) for the schizophrenia group
on all measures, and small (effect size=0.21–0.46) for social
functioning, organization ability, and functioning in struc-
tured environments in the schizoaffective disorder group,
compared to the bipolar disorder group (Figure 2).

Finally, we examined whether the premorbid measures
could be used for classification. A logistic regression
model distinguishing schizophrenia from nonpsychotic
bipolar disorder for both genders was significant (model
χ2=54.61, df=9, p<0.0005). The best predictors were gender
(i.e., being male) (Wald χ2=12.96, df=1, p<0.0005, odds ra-

tio=2.79, 95% CI=1.59–4.88), low Raven’s Progressive Ma-
trices-R score (Wald χ2=10.71, df=1, p=0.001, odds ratio=
1.10, 95% CI=1.04–1.15), low reading comprehension
score (Wald χ2=9.11, df=1, p=0.003, odds ratio=1.77, 95%
CI=1.22–2.56), and high writing score (Wald χ2=9.29, df=1,
p=0.002, odds ratio=1.82, 95% CI=1.24–2.68). Using a clas-
sification cutoff point of 0.90, which best divided the
groups, we obtained a sensitivity of 52.8% and specificity
of 80.9% (model χ2=48.73, df=9, p<0.0005, by Scheffé post
hoc test). The behavioral measures did not enhance the
discrimination between schizophrenia and nonpsychotic
bipolar disorder in male subjects. The other pairs of diag-
nostic groups could not be distinguished by using the pre-
morbid measures.

Discussion

The results of this study confirm the existence of pre-
morbid differences in intellectual functioning between
hospitalized patients assigned a diagnosis of nonpsy-
chotic bipolar disorder and those assigned a diagnosis of
schizophrenia. Adolescents later diagnosed with schizo-
phrenia performed worse on all premorbid intellectual
measures, relative to the comparison subjects, but future
nonpsychotic bipolar disorder patients did not differ from
comparison subjects on any premorbid measures of in-
tellectual functioning. As confirmation of this finding, a
direct comparison of future schizophrenia and future
nonpsychotic bipolar disorder patients also indicated a

FIGURE 2. Scores on Measures of Premorbid Intellectual, Language, and Behavioral Functioninga in Patients Hospitalized
for Schizophrenia, Schizoaffective Disorder, or Nonpsychotic Bipolar Disorder

a The measures are part of the assessment administered by the Israeli draft board. See text for descriptions.
b N=390 for schizophrenia patients; N=23 for schizoaffective disorder patients; N=38 for nonpsychotic bipolar disorder patients.
c Significantly different from patients with nonpsychotic bipolar disorder (p<0.05, Tukey).
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significant difference between the two patient groups in
intellectual functioning.

This study also reveals premorbid differences in reading
abilities between schizophrenia and nonpsychotic bipolar
disorder patients. Although adolescents who were later di-
agnosed with schizophrenia performed worse on the read-
ing and reading comprehension tests relative to the com-
parison subjects, future nonpsychotic bipolar patients did
not exhibit premorbid deficits on any language measure.
Similarly, a direct comparison of future schizophrenia pa-
tients with future nonpsychotic bipolar disorder patients
indicated a significant difference between the two groups
on the reading and reading comprehension measures.

The results of this study also suggest differences in pre-
morbid behavioral functioning between male patients
hospitalized for nonpsychotic bipolar disorder and those
hospitalized for schizophrenia. Male subjects later diag-
nosed with schizophrenia performed worse than the com-
parison subjects on all premorbid behavioral measures,
while those later diagnosed with nonpsychotic bipolar
disorder did not differ on any of these premorbid mea-
sures from the comparison subjects. The direct compari-
son of the two groups also indicated that on all measures,
male subjects who were later assigned a diagnosis of
schizophrenia performed worse than those who were later
assigned a diagnosis of nonpsychotic bipolar disorder.

In contrast to findings regarding future schizophrenia
patients, in whom subtle premorbid intellectual and so-
cial abnormalities have been consistently documented
(e.g., references 7, 14, 20, 21, 30), poor premorbid func-
tioning has been less consistently found in persons who
later are assigned a diagnosis of nonpsychotic bipolar dis-
order. Studies directly comparing the premorbid function-
ing of persons with schizophrenia and those with affective
psychosis have shown greater impairments in intellectual
and social functioning in the schizophrenia group (22, 31,
32). Studies comparing social and intellectual functioning
during childhood in future affective psychosis patients,
compared with healthy comparison subjects, have re-
ported mixed results: some found no significant premor-
bid social or intellectual abnormalities in future affective
psychosis patients (3, 14, 23, 30), and others have found
such abnormalities (20, 21, 33).

To our knowledge, this study is the first to specifically
assess premorbid intellectual, language, and behavioral
functioning in future bipolar disorder patients without
psychotic symptoms. Our results show no premorbid be-
havioral, language, or intellectual abnormalities in this
group of patients, relative to normal comparison subjects.
It is possible that some of the discrepancies between our
findings and those of previous studies were a result of the
previous studies’ inclusion of affective disorder patients
both with and without psychotic symptoms (e.g., refer-
ence 21) and lack of sufficient follow-up to establish diag-
nostic stability. Also, some previous studies did not find
evidence of premorbid language deficits in schizophrenia

(6, 30), although this discrepancy is probably due to low
power (30), use of different measures of language func-
tioning, and inclusion of affective disorder patients in the
study group (21).

This study is also one of the first to assess premorbid
intellectual, language, and behavioral functioning in
schizoaffective disorder. Because of the limited statistical
power for this diagnostic group, emphasis in the interpre-
tation of findings was placed on effect size and the pattern
of results and not merely on statistical significance. Schizo-
affective disorder patients showed premorbid deficits on
three of the four intellectual measures, as well as on four of
the five behavioral measures. In addition, future schizo-
affective disorder patients scored worse than future non-
psychotic bipolar disorder patients on all four premorbid
intellectual measures and on the reading and reading
comprehension tests, and their scores were very similar to
those of the future schizophrenia patients on most pre-
morbid measures. These results are similar to those of
studies comparing the neuropsychological performance
of patients already diagnosed with schizophrenia and
schizoaffective disorder, in which the cognitive perfor-
mance of schizoaffective disorder patients was indistin-
guishable from that of schizophrenia patients, and both
groups performed worse than their respective comparison
subjects (34–37). Yet, a recent study (3) that assessed pre-
morbid IQ in schizoaffective disorder patients and schizo-
phrenia patients did not find significant differences be-
tween the schizoaffective disorder patients and normal
comparison subjects.

Finally, we demonstrated that premorbid language and
intellectual measures could be used to distinguish schizo-
phrenia from nonpsychotic bipolar disorder. It has been
suggested that a higher level of intellectual functioning is
associated with better mental health (38), better stress cop-
ing (39–41), and less antisocial behavior (42). In addition,
poor premorbid functioning has been suggested as a pre-
dictor of vulnerability to psychosis among patients with
major depressive disorder (43). Furthermore, studies com-
paring neuropsychological functioning among psychotic
and nonpsychotic depressed patients have reported better
performance among nonpsychotic patients than among
psychotic unipolar depressed patients or schizophrenia
patients (44–46). The evidence in this study of normal in-
tellectual functioning in future nonpsychotic bipolar
disorder patients, compared with future schizophrenia
patients, supports the hypothesis that, despite the predis-
position for mental illness, normal intellectual functioning
might be a protective factor against psychosis. Further
support for this hypothesis emerged in the process of sub-
ject matching for this study. When normal comparison
subjects and future schizophrenia patients were matched
with future nonpsychotic bipolar disorder patients by us-
ing gender and school attended, thus partly controlling for
socioeconomic status, the two patient groups differed only
on measures of intellectual functioning and reading abil-
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ity: the future nonpsychotic bipolar disorder patients ex-
hibited normal performance on all intellectual measures
and on the reading ability test, while the future schizophre-
nia patients performed worse than the comparison sub-
jects (data not shown). However, an alternative explana-
tion is that poor performance in the measured functions
may instead reflect a vulnerability marker of brain dys-
function or an early stage of an evolving pathologic process
that eventually leads to schizophrenia.

Since this study is based on clinical rather than research
diagnoses, concerns regarding the validity and reliability
of the diagnoses are pertinent. As has been suggested
since the early 1980s, there may be a tendency, particularly
in long-term psychiatric hospitals, to assign a diagnosis of
schizophrenia to patients who would have received a diag-
nosis of bipolar affective disorder if a structured interview
had been conducted and research diagnostic criteria had
been applied (47). Of particular concern is the diagnosis of
schizoaffective disorder, which has remained problematic
both clinically and in research (48, 49). However, the wide
acceptance of DSM and ICD criteria since the 1980s has
changed this situation considerably. A study by Pulver et
al. (50) that examined the accuracy of diagnoses of affec-
tive disorders and schizophrenia in public hospitals found
convincing evidence that the tendency for overdiagnosis
of schizophrenia has diminished and that agreement be-
tween chart and research diagnoses was very good. The
training of the psychiatrists who contributed to the registry
used in our study and the treatment settings represented in
the registry are very similar to the those described by Pul-
ver et al. (50), and there is no reason to assume that the di-
agnostic skills of the diagnosing physicians would be dif-
ferent. In addition, our criterion of limiting inclusion of
patients with repeated hospitalizations to those who had
the same diagnosis for all hospitalizations is quite strin-
gent, adding diagnostic reliability. Nevertheless, the useful-
ness of this criterion could be limited by the possibility that
once a diagnosis has been assigned, it might affect the di-
agnoses assigned on any future admissions. Finally, as part
of an ongoing study, we found that the consensus between
registry and research diagnoses for schizophrenia and
mood disorders exceeded 90%.

Anther limitation of this report is that it examined only
three major mental disorders: schizophrenia, schizoaffec-
tive disorder, and nonpsychotic bipolar disorder. Diagnos-
tic groups such as depression with or without psychotic
features were not included in the analysis, either because
of the lack of stable and distinctive diagnoses or because
the number of subjects in the relevant age group was too
small to provide meaningful results. It is noteworthy that
diagnostic stability in the registry was high (>66%) for the
three diagnostic groups assessed in this study (51) and was
similar to values obtained by using research diagnoses
(52). In addition, although schizoaffective disorder pa-
tients had significantly more admissions than the two
other groups, this difference did not increase the likeli-

hood of changing diagnoses, as these patients were uni-
formly hospitalized with a diagnosis of schizoaffective dis-
order throughout the follow-up period. Finally, some
effects may have represented prodromal illness. However,
age of first admission was not significantly correlated with
any dependent variables in any of the diagnostic groups,
suggesting that the findings were not related to a prodro-
mal stage of illness.

The main strength of this study is the use of prospective,
albeit historical prospective, assessments rather than ret-
rospective assessments. Since the diagnosis of schizo-
phrenia has been associated more consistently than other
diagnoses with premorbid abnormalities, retrospective
assessments of premorbid functioning might be biased by
the index diagnosis. The premorbid differences between
hospitalized affective disorder patients and schizophrenia
patients are particularly interesting, since hospitalized,
rather than ambulatory, affective disorder patients tend to
be more severely ill and should therefore be more similar
to schizophrenia patients. Because the premorbid assess-
ments that showed differences between the groups were
conducted in individuals presumed to be healthy, the re-
sults could not have been biased by the distinction be-
tween schizophrenia and affective disorder, giving further
credence to the distinction. It is interesting to note that the
mean age at the first hospitalization in the three patient
groups was almost identical, probably because of the ex-
clusion of patients who were hospitalized before the age of
testing and because of the limited follow-up period, up to
age 27. However, this limitation is not likely to affect the
findings of poorer premorbid functioning in the patients
with schizophrenia, as patients with childhood schizo-
phrenia have been reported to have particularly poor pre-
morbid functioning (53). A longer follow-up time most
likely would have identified more patients with non-
psychotic bipolar disorder, which has been reported to
have a later age at onset, compared with schizophrenia or
schizoaffective disorder (54, 55).

In conclusion, this study demonstrated that impaired
premorbid intellectual, language, and behavioral func-
tioning are specific to future schizophrenia patients rela-
tive to future nonpsychotic bipolar disorder patients. The
study also indicated that, as groups, future nonpsychotic
bipolar disorder patients and future schizophrenia pa-
tients can be distinguished on the basis of their intellec-
tual performance. A persistent hypothesis supported by
some data (56) is that schizophrenia and affective disorder
are variations of a common entity, in contrast to the Krae-
pelinian distinction between dementia praecox (schizo-
phrenia) and manic depressive psychosis or the more re-
cent classification suggested by Kendler et al. (57) between
schizophrenia and other major psychiatric disorders. The
data presented here highlight the premorbid similarities
and differences between schizophrenia, schizoaffective
disorder, and bipolar disorder and support a nosologic
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distinction between schizophrenia and nonpsychotic bi-
polar disorder.
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