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everal studies have investigated which variables
could be considered as predictors of the clinical
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Background: A number of studies investigated
the relationships of age at onset with clinical pre-
sentation and cognitive performance of schizo-
phrenic patients. The aim of the present study was
to assess demographic and clinical characteristics;
psychopathologic, social functioning, and quality-
of-life ratings; and neuropsychological measures in
a sample of patients with stabilized schizophrenia
and to identify which factors independently con-
tributed to a multiple regression model with age
at onset as the dependent variable.

Method: Ninety-six consecutive outpatients with
schizophrenia (DSM-IV-TR criteria) were included
in the study. Assessment instruments were as
follows: a semistructured interview, the Clinical
Global Impressions scale, the Comprehensive
Psychopathological Rating Scale, and the Positive
and Negative Syndrome Scale (PANSS) for psycho-
pathology of schizophrenia; the Calgary Depression
Scale for Schizophrenia (CDSS) for depression; the
Social and Occupational Functioning Assessment
Scale and the Sheehan Disability Scale for social
functioning; the Quality of Life Scale; and a neuro-
psychological battery including the Wisconsin Card
Sorting Test (WCST) and the Continuous Perfor-
mance Test. Two models of multiple regression
were tested: the first included clinical features and
psychopathologic, social functioning, and quality-
of-life scales; the second also considered neuro-
psychological variables. Data were collected
from October 2001 to November 2002.

Results: The first multiple regression showed
that age at onset was significantly related to scores
on the PANSS subscale for negative symptoms
(p = .042) and the CDSS (p = .041); the second
regression found a relation of age at onset with
PANSS score for negative symptoms (p = .002)
and 2 neuropsychological measures, number of
perseverative errors on the WCST and Continuous
Performance Test reaction time (p = .0005 for both).

Conclusion: Our data indicate that, when results
of neuropsychological tests are considered, early
age at onset of schizophrenia is associated with
severity of negative symptoms and compromised
cognitive measures of executive functioning and
sustained attention.
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S
features, the long-term outcome, and the treatment
response of schizophrenia. Age at onset has been impli-
cated as one potential prognostic determinant. A number
of studies have reported statistically significant relation-
ships between younger age at onset and a variety of demo-
graphic and clinical factors: male gender1–4; a higher level
of familial loading for schizophrenia spectrum disorders5;
a history of obstetric complications6–8; a higher rate of
premorbid language and motor abnormalities5,9; a higher
level of neuropathologic abnormalities10; an insidious
and nonacute onset of symptoms, preceded by poor
premorbid adjustment11,12; a longer duration of untreated
prodromal psychotic symptoms13; and a poor response to
neuroleptics.12

Many reports in the neuropsychological literature on
schizophrenia have shown that patients with a younger age
at onset are more likely to have impairment in cognitive
performance (e.g., trails and card-sorting, abstraction and
flexibility, semantic structure).14–21

An early onset of illness has been found to be a predic-
tor of unfavorable prognosis, correlated to higher global
severity3; to higher rates of chronicity, with at least some
symptoms persisting between episodes22–27; and to a higher
number of relapses.28 Early-onset cases are believed to be
considerably impeded in expected social development as
early as the prodromal phase, because after onset of the
first psychotic episode, very little improvement occurs in
the patient’s level of social adjustment.2,3,24,25,29,30

Still highly controversial are correlations between age
at onset and psychopathologic factors. Some investigators
observed a significant relationship between a younger age
at onset and the presence of negative symptoms,10,31 but
other authors failed to find such evidence.32–35 Some stud-
ies reported correlations between an early onset and a dis-
organization syndrome35,36 or a combination of both nega-
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tive and disorganization symptoms.37,38 Other authors cor-
related a congenital subtype of schizophrenia to the ab-
sence of affective symptoms.14

The purpose of the present study was to provide further
data on the role of age at onset as a predictor of clinical
and cognitive features in schizophrenia. Toward this aim,
relations between age at onset and a series of demo-
graphic and clinical factors; psychopathologic, social
functioning, and quality-of-life ratings; and neuropsycho-
logical measures were tested in a sample of stabilized
schizophrenic patients.

METHOD

Patients
Ninety-six consecutive outpatients who were ≥ 18

years of age and had received a diagnosis of stabilized
schizophrenia were included in this study. Data were col-
lected from October 2001 to November 2002. Patients
were referred to the Mental Health Department 1 South or
the Center of Mental Health of Venaria (Turin, Italy) in
the period between September 2001 and September 2002.
The diagnosis of schizophrenia was made by 2 expert
clinicians (P.R., S.B.) according to DSM-IV-TR39 criteria
and was confirmed using the Structured Clinical Inter-
view for DSM-IV (SCID).40 Schizophrenia was consid-
ered stabilized if patients’ antipsychotic regimen had been
unchanged for the last 6 months and they were judged
clinically stable by the 2 clinicians.

Subjects were excluded if they had a current or past co-
morbid diagnosis of autistic disorder or another pervasive
developmental disorder or bipolar disorder.

Each patient participated voluntarily in this study after
providing written informed consent, and Declaration of
Helsinki guidelines were followed. Patients were evalu-
ated using a semistructured interview to assess demo-
graphic and clinical features. Data were collected to deter-
mine age, gender, education, age at onset of schizophrenia
(operationalized in terms of first contact with a psychi-
atric service), duration of illness, duration of initially
unmedicated psychosis (from first contact to first pre-
scription of antipsychotic treatment), history of suicide
attempts and self-mutilating behaviors, number of re-
currences (readmissions to the hospital), occurrence of
extrapyramidal symptoms (assessed according to admin-
istration of anticholinergic drugs), and occurrence of psy-
chiatric disorders in first-degree relatives. All data were
confirmed by clinical chart review.

Assessments
Axis I comorbidity was determined using the SCID.

Assessment instruments chosen for this study were the
Clinical Global Impressions scale (CGI),41 the Compre-
hensive Psychopathological Rating Scale (CPRS),42 the
Positive and Negative Syndrome Scale (PANSS),43 the

Calgary Depression Scale for Schizophrenia (CDSS),44

the Social and Occupational Functioning Assessment
Scale (SOFAS),45 the Sheehan Disability Scale,46 and the
Quality of Life Scale (QLS)47 specifically designed for
schizophrenic patients.

Patients were also assessed with a neuropsychological
test battery including the vocabulary and block design
subtests of the Wechsler Adult Intelligence Scale Revised
(WAIS-R),48 used as measures of verbal comprehension
and perceptual organization; the Wechsler Memory Scale,
third edition (WMS),49 a measure of memory and learning
abilities; the Wisconsin Card Sorting Test (WCST),50

a widely used measure of abstract concept formation and
ability to shift and maintain set; and the Continuous
Performance Test (CPT),51 a measure of capacity for
sustained attention. Wisconsin Card Sorting Test perfor-
mance is reported using the indices of number of catego-
ries completed and number and percentage of persevera-
tive errors; CPT performance is reported according to the
index of number of hits and the reaction time.

Prior to this study, interviewers received training ses-
sions for the SCID and neuropsychological tests. The rat-
ers who administered the SCID, psychopathologic rating
scales, and social functioning and quality-of-life scales
were different from the psychologists who performed
neuropsychological tests. These psychologists were un-
aware of patients’ clinical characteristics and results on
the psychiatric and functional rating scales.

Statistical Analysis
Statistical analysis was performed using the software

system SPSS, version 11.0.1 (SPSS Inc., Chicago, Ill.).
General linear model (GLM) univariate analysis

was performed to investigate the presence of significant
relations between age at onset and any variable assessed
in our patients: gender; education; duration of initially
unmedicated psychosis; presence of suicide attempts;
number of recurrences; administration of anticholinergic
agents; Axis I comorbidity; family history of psychiatric
disorders; scores on the CGI, CPRS, CDSS, SOFAS,
Sheehan Disability Scale, QLS, WAIS-R vocabulary and
block design, WMS, and PANSS positive symptoms,
negative symptoms, and general psychopathology sub-
scales; number of categories completed and number and
percentage of perseverative errors on the WCST; and CPT
number of hits and reaction time. To control for the ef-
fects of current age and duration of illness, these factors
were included as covariates in the GLM analysis.

All variables significantly related to age at onset in
GLM univariate analysis were subsequently analyzed us-
ing a stepwise multiple regression to assess their indepen-
dent contribution to age at onset. Two models were tested,
both using age at onset as the dependent variable: in the
first model, only demographic and clinical factors and
rating scale scores were considered; in the second anal-
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ysis, neuropsychological test scores were also included.
The probability used for entry and removal variables from
stepwise regression was 0.05 and 0.10.

To assess the effects of negative symptoms not influ-
enced by depression, statistical analysis was repeated af-
ter removing patients who met criteria for depression
based on the CDSS (i.e., a score of 6 or above).

RESULTS

Patients in our sample had a mean ± SD age of
35.10 ± 10.12 years; there were 39 women (40.6%) and
57 men (59.4%). Mean age at onset of schizophrenia was
25.02 ± 6.17 years; duration of illness was 10.43 ± 8.94
years.

Relations of Age at Onset With
Clinical Factors and Rating Scales

Results of GLM univariate analysis for categorical
and continuous clinical factors and rating scales are sum-
marized in Tables 1 and 2. No significant relation with age
at onset was found for demographic or clinical factors.
When rating scale scores were considered, a significant
relation was found for the CPRS (p = .003), PANSS sub-
scales for negative symptoms (p = .008) and general
psychopathology (p = .011), CDSS (p = .001), SOFAS
(p = .0005), and Sheehan Disability Scale (p = .001).

Relations of Age at Onset
With Neuropsychological Data

Results of GLM univariate analysis for neuropsycho-
logical measures are reported in Table 3. Relations with
age at onset were significant for the following measures:

WMS score (p = .0005), WCST number of perseverative
errors (p = .0005), and CPT reaction time (p = .0005).

Multiple Regression Analysis
The results of multiple regression analysis that in-

cluded rating scale scores showed that 2 variables were
significantly related to age at onset in our sample of
schizophrenia patients: CDSS score and PANSS score for
negative symptoms both had a negative relation (p = .041
and .042, respectively) (Table 4). This model explained
15.2% of the variance in age at onset. When neuropsycho-
logical test scores were also included in the regression
model, the variables significantly related to age at onset of
schizophrenia were PANSS negative symptoms subscale
score (p = .002), WCST number of perseverative errors
(p = .0005), and CPT reaction time (p = .0005) (Table 5);
all coefficients were negative. The second model account-
ed for 56.7% of variance.

Table 1. Age at Onset of Illness According to Categorical
Variables and GLM Univariate Analysis With Current Age
and Duration of Illness as Covariates

Age at Onset
Variable N % Mean SD F p
Gender

Female 39 40.6 26.21 6.77 1.512 .222
Male 57 59.4 24.21 5.64

Suicide attempts
Yes 18 18.7 24.13 4.60 0.104 .748
No 78 81.3 25.21 6.45

Anticholinergic drugs
Yes 21 21.9 20.7 5.23 0.082 .775
No 75 78.1 26.2 5.90

Axis I comorbidity
Yes 49 51 24.38 5.19 2.007 .160
No 47 49 25.70 7.03

Family history of
psychiatric disorders

Yes 35 36.5 25.94 5.46 2.229 .139
No 61 63.5 24.50 6.51

Type of schizophrenia
Paranoid 56 58.3 28.50 5.27 0.003 .954
Nonparanoid 40 41.7 19.89 2.99

Abbreviation: GLM = general linear model.

Table 2. Continuous Clinical Variables and GLM Univariate
Analysis With Current Age and Duration of Illness
as Covariates
Variable Mean SD F p
Education, y 10.47 3.10 0.840 .558
Duration of unmedicated 10.95 18.48 0.820 .620

psychosis, mo
No. of recurrences 4.02 5.00 0.539 .871
CDSS score 4.37 3.62 3.456 .001
PANSS score

Positive 13.74 6.94 1.545 .103
Negative 17.85 9.61 2.182 .008
General psychopathology 33.66 11.78 2.001 .011

CPRS score 28.39 16.22 2.351 .003
CGI score 3.83 1.15 1.412 .220
SOFAS score 55.83 15.29 4.708 .0005
QLS score 74.04 23.62 1.454 .105
Sheehan Disability Scale score 4.77 3.13 2.605 .001
Abbreviations: CDSS = Calgary Depression Scale for Schizophrenia,

CGI = Clinical Global Impressions scale, CPRS = Comprehensive
Psychopathological Rating Scale, GLM = general linear model,
PANSS = Positive and Negative Syndrome Scale, QLS = Quality of
Life Scale, SOFAS = Social and Occupational Functioning
Assessment Scale.

Table 3. Continuous Neuropsychological Variables and
Results of GLM Univariate Analysis With Current Age and
Duration of Illness as Covariates
Variable Mean SD F p
WAIS-R

Vocabulary 7.74 2.13 1.977 .062
Block design 7.52 2.62 2.616 .019

Wechsler Memory Scale 86.91 14.50 3.340 .0005
WCST

No. of categories 3.66 2.27 0.921 .487
No. of perseverative errors 30.61 23.24 6.452 .0005
% of perseverative errors 57.15 36.65 0.751 .788

CPT
No. of hits 15.69 6.03 0.588 .860
Reaction time, ms 575.78 237.78 14.206 .0005

Abbreviations: CPT = Continuous Performance Test, GLM = general
linear model, WAIS-R = Wechsler Adult Intelligence Scale Revised,
WCST = Wisconsin Card Sorting Test.
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Analysis of Data of Nondepressed Patients
After exclusion of patients with a CDSS score of ≥ 6,

the same statistical procedures were performed in the
66 remaining patients. When only clinical variables were
considered, the results of multiple regression showed that
age at onset was significantly related to a single factor:
PANSS negative symptoms subscale score (p = .001).
This factor accounted for 14.8% of variance. When neuro-
psychological variables were also included, the results of
multiple regression indicated that age at onset was related
to the same 3 factors as in the total group: PANSS nega-
tive symptoms subscale score (p = .003), WCST number
of perseverative errors (p = .002), and CPT reaction time
(p = .0005); all coefficients were negative. The model ex-
plained 64.8% of the variance in age at onset.

DISCUSSION

The present study was performed to test the relation-
ships of age at onset with clinical characteristics and cog-
nitive functions of schizophrenic patients by using mul-
tiple regression analysis. As patients with an early onset
of illness are likely to be younger and to have been ill
longer than those with a later onset, analysis of data was
performed controlling for current age and duration of ill-
ness. Although a series of factors was found to be related
to age at onset when GLM analysis was performed, only a
few of them were independently related to age at onset in
the results of multiple regression; our discussion section
focuses mainly on these factors.

Age at onset in our study was slightly higher than is
generally reported in populations of schizophrenic pa-
tients, particularly when assessed at first psychotic epi-
sode.13,36,52 A possible explanation is that a high proportion
of our patients (about 60%) present the paranoid type
of schizophrenia, which is characterized by considerably
higher age at onset (mean age of 28.5 years vs. 19.9 years
in patients with nonparanoid schizophrenia). An unusual
characteristic of our sample is the lack of difference in age
at onset between men and women, as later age at onset is
usually reported for females.36,53,54

Considering the results of GLM univariate analysis, it
is surprising that education was not related to age at onset,

as patients should have a lower educational level if illness
onset occurs when they are still attending school. A likely
explanation is that most of our patients with later age at
onset had a poor education, perhaps due to low socioeco-
nomic status. Unfortunately, data concerning social indi-
cators were not collected in our sample.

Two regression models were tested with age at onset as
the dependent variable. The first model considered demo-
graphic and clinical factors and psychiatric and functional
rating scales that were found to be significantly related to
age at onset using GLM univariate analysis. We found
that both negative and depressive symptoms, rated with
the PANSS and CDSS, were inversely related to age at
onset in this sample of stabilized schizophrenia patients:
patients with lower age at onset had higher severity of
negative and depressive symptoms. The findings on nega-
tive symptoms are consistent with data provided by sev-
eral authors10,17,19,31,55 who observed a significant associa-
tion between negative symptoms and earlier onset of
schizophrenic illness, although discordant evidence was
also reported in the literature.33–35

Our finding concerning a relation between severity of
depressive symptoms and earlier age at onset may be dif-
ficult to compare with other studies, as this association
has rarely been investigated. Only Murray et al.,14 after di-
viding patients with schizophrenia into congenital and
adult-onset subtypes, listed typical absence of affective
symptoms among the distinctive features of the first
group. This report seems to contrast with our data, al-
though our patients with an earlier onset are not compa-
rable with the clinical subtype proposed by Murray et al.
Further investigations are clearly required to define the
association between depression and early age at onset.

A possible explanation of the partial discordance of re-
sults among studies concerns heterogeneity of selection
criteria, methods, and assessment instruments. Analysis
of the available data raises the question of whether a dis-
tinction between negative and depressive symptoms can
be reliably made when characterizing clinical features of
schizophrenic patients. Indeed, several authors indicated

Table 4. First Model of Stepwise Multiple Regression:
Contribution of Rating Scale Scores to Age at Onseta

Variable B SE β t p
Constant 29.148 1.278 22.803 .0005
CDSS score –0.393 0.189 –0.230 –2.075 .041
PANSS negative –0.146 0.071 –0.228 –2.064 .042

symptoms score
aRating scales found to be significantly related to age at onset using

GLM univariate analysis were included in the model.
Abbreviations: CDSS = Calgary Depression Scale for Schizophrenia,

GLM = general linear model, PANSS = Positive and Negative
Syndrome Scale.

Table 5. Second Model of Stepwise Multiple Regression:
Contribution of Both Rating Scale Scores and
Neuropsychological Measures to Age at Onseta

Variable B SE β t p
Constant 17.409 2.197 7.923 .0005
CPT reaction time –0.012 0.002 –0.475 –4.842 .0005
WCST no. of –0.102 0.025 –0.383 –4.075 .0005

perseverative errors
PANSS negative –0.195 0.059 –0.325 –3.299 .002

symptoms score
aRating scales and neuropsychological measures found to be

significantly related to age at onset using GLM univariate analysis
were included in the model.

Abbreviations: CPT = Continuous Performance Test, GLM = general
linear model, PANSS = Positive and Negative Syndrome Scale,
WCST = Wisconsin Card Sorting Test.
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the extensive overlapping of negative and depressive syn-
dromes in a number of important respects, such as poverty
of thought and speech, blunted affect, decreased motor
activity, apathy and avolition, and social withdrawal.56–60

However, other authors supported the hypothesis that
negative and depressive symptoms can be conceptualized
as 2 separate syndromes that can coexist in schizophrenic
illness.61–64

To address this controversial issue, we chose to rate
depression in our sample of schizophrenia patients by ad-
ministering the CDSS, a standardized instrument specif-
ically designed to allow the identification of depressive
symptoms and their distinction from the negative syn-
drome.65–68 As we found that negative and depressive
symptom clusters independently contributed to the re-
gression model, our data suggest that these factors repre-
sent 2 distinct psychopathologic dimensions and should
be separately assessed and treated in patients with
schizophrenia. This conclusion is further confirmed by
the analysis of data performed after removing depressed
patients from the analysis: in the subgroup of patients
who still had negative symptoms not explained by depres-
sion, multiple regression showed that PANSS negative
symptoms subscale score was the only clinical factor sig-
nificantly related to age at onset.

The interest in identifying and reliably discriminating
these 2 symptom clusters is increased by the fact that
available drug treatments for schizophrenia have not de-
finitively proved their efficacy for either negative or
depressive symptoms.69 In fact, negative symptoms of
schizophrenia are expected to respond to antipsychotic
therapy less robustly than positive symptoms do.36 Al-
though the efficacy of atypical antipsychotic medications
in treating negative symptoms has usually been found su-
perior to that of conventional neuroleptics, the amount of
clinical improvement with a particular agent across differ-
ent studies has had considerable variation.70 Additionally,
it remains unclear whether these agents treat core nega-
tive symptoms of schizophrenia or simply induce less sec-
ondary psychopathology.71

As for depressive symptoms, appropriate treatment
strategies in schizophrenic patients are currently being
defined. Various therapeutic options have been proposed,
including conventional and atypical antipsychotic agents
and combination with antidepressant medications, but
little agreement exists among clinicians on the real effi-
cacy of these interventions.59,64,72–76

In the second regression model of our study, neuropsy-
chological measures that were found to be significantly
related to age at onset by GLM analysis were added to
factors considered in the first model. Results of this re-
gression analysis showed that 2 neuropsychological vari-
ables, WCST number of perseverative errors and CPT re-
action time, together with the PANSS measure of negative
symptoms, contributed independently to the model. To-

gether, the 3 factors accounted for a high percentage of
variance in age at onset, over 55%. These data are con-
sistent with the results of previous studies suggesting an
association of younger age at onset with impairment of
cognitive performance.14–21 There is abundant evidence
that neuropsychological dysfunction is a core feature of
schizophrenic illness and that it reflects the underlying
pathophysiologic process, which is believed to be more
severe in earlier onset patients.5,10,77 It is notable that nega-
tive symptoms represent the only psychopathologic factor
that still contributed to age at onset when neuropsycho-
logical variables were also included in the multiple re-
gression, suggesting a strong association of these 2 clini-
cal features in schizophrenia patients and encouraging
further studies on this specific issue.

A methodological limit of our study should be men-
tioned. Age at onset has been established using retrospec-
tive methods and based on anamnestic data and clinical
chart review. It is difficult to pinpoint the exact age at on-
set, since some patients remain at home unmedicated for
years, and others, because of accidents of social setting,
may come to medical attention early. Early psychotic
symptoms are sometimes subtle or benign in content and
go without treatment, which creates an opportunity for
type II statistical error. However, a prospective follow-up
study assessing age at onset in schizophrenia with reliable
criteria would be difficult to perform: it would require a
large cohort of children and adolescents to be evaluated
and regularly followed for a long time period. Perhaps a
more reliable assessment of age at onset could be per-
formed in a sample of patients with a shorter duration of
illness, the onset being more recent and more easily re-
called by patients.

Another limitation of the study is that patients’ social
functioning and quality of life were not reassessed after
a consistent period of standard clinical management in
order to obtain reliable information on effects of age at
onset on functional outcome of schizophrenia.

In conclusion, we found that earlier age at onset of
schizophrenia is associated with a more severe form of
the illness, with greater negative symptoms and neuro-
cognitive deficits in executive functioning and sustained
attention. Statistical analysis demonstrated that these rela-
tionships were not accounted for by the duration of ill-
ness. However, we should avoid excessive stigmatization
of early-onset psychosis patients given that conclusive
data on the prognosis of their conditions are not available.
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