
Introduction

Schizophrenia in childhood and adolescence (Early
onset schizophrenia; EOS) lies in the same diagnostic
continuum with the adult onset form [5] and shows
high diagnostic stability over time [24, 35]. EOS (de-
fined herein as schizophrenia with onset before the
17th birthday) typically runs a chronic course with
while the majority (72–74%) requiring long-term
psychiatric treatment [13, 28, 35]. Social function is
severely impaired; patients are often unable to sustain

close relationships outside their immediate family and
remain financially dependent either on parents or
public assistance [16, 28].

A large body of literature has focused on potential
predictors and modifiers of outcome in schizophrenia.
The factors identified are not always consistent across
studies but premorbid function, age of onset, duration
of untreated psychosis (DUP) and severity of present-
ing symptoms are amongst the most reliable [1, 20, 39].

EOS patients have worse premorbid function than
adult onset cases [36, 37, 40] and consequently the
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j Abstract Objective To examine
the contribution of premorbid
function, duration of untreated
psychosis (DUP), age of onset,
severity of symptoms at presenta-
tion, and number of subsequent
hospitalisations to the outcome of
early onset schizophrenia (EOS;
onset before 17th birthday).
Method Twenty-three EOS
patients (mean age at onset
15.16 ± 1.39 years) were
re-assessed after a mean interval
of 4 ± 1.08 years. At baseline and
follow-up clinical diagnoses were
confirmed using the Structured
Clinical Interview for DSM-IV
Axis I Disorders and symptoms
were assessed with the Positive
and Negative Syndrome Scale.
Premorbid function, as measured
with the Premorbid Adjustment
Scale, age of onset and DUP were
assessed at baseline only. Outcome
was evaluated using the Social

Adaptation Self-Evaluation Scale
(SASS) and the Global Assessment
of Functioning (GAF) Scale.
Results Mean DUP was
2.95 ± 3.59 months and mean to-
tal PAS score was 6.65 ± 3.02.
They had an average of
2.09 ± 1.44 hospitalisations and
their mean SASS and GAF scores
were 37.27 ± 6.5 and
54.19 ± 18.99, respectively. Poor
childhood premorbid function
and the severity of negative
symptoms at baseline were corre-
lated with worse SASS and GAF
scores. No other significant asso-
ciations were found. Conclusions
Poor childhood function is the
most significant predictor of out-
come in EOS.
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contribution of premorbid function to outcome may
be of greater magnitude for such patients. The few
studies to have examined this have found that pre-
morbid deficits are indeed predictive of poor outcome
[5, 35]. With regards to age of onset, Werry et al. [41]
suggested that onset of schizophrenia below the age of
12 is indeed predictive of particularly poor outcome
while onset between 11 and 17 years had only a minor
predictive validity. The severity of symptoms at pre-
sentation [35] and their persistence [28] have also
been associated with poor outcome in EOS cases. The
effect of DUP on outcome is a major current focus in
research and service delivery in adult onset schizo-
phrenia [31] but it has not been examined in EOS
despite possibly being the only modifiable predictor.

The aim of this study was to examine relative
contribution of premorbid function, age of onset,
DUP, severity of clinical symptoms at presentation,
and number of subsequent hospitalisations to psy-
chosocial outcome in EOS. Defining and measuring
outcome in mental health is more difficult than in
other health areas and at present there is no agreed
optimal definition [4]. Here we focus on psychosocial
rather than clinical outcomes as they are more
meaningful indicators of patients’ overall function [4,
42]. Furthermore, we used the Social Adaptation Self-
Evaluation Scale (SASS) [8] as the main outcome
measure in accordance with current views which
emphasise the subjective perspective in any definition
of outcome [42]. We hypothesised that given the in-
creased premorbid deviance in EOS patients, pre-
morbid function would be a more significant
predictor of outcome in this group compared to the
other potential predictors. We tested this hypothesis
in our sample of 40 patients from the Maudsley Early
Onset Schizophrenia study. Details of the study and
the sample have been published previously [19, 26, 27,
32, 33, 40]. All patients were assessed at the beginning
of the study, and 23 (57.4%) were re-evaluated after a
mean interval of approximately 4 years.

Methods

j Subjects

Baseline

Forty adolescents (20 males) fulfilling criteria for
schizophrenia according to the Diagnostic and Sta-
tistical Manual of Mental Disorders: Fourth Edition
[3], were recruited from the adolescent services of the
South London and Maudsley NHS Trust. Their mean
age at assessment was 15.58 ± 2.27 years, their mean
age of onset was 14.10 ± 2.10 years and their mean
DUP was 2.9 ± 3.71 months. Only eight patients had a

DUP longer than 8 months (range 8–12 months).
Exclusion criteria for participants at baseline in-
cluded: (a) current neurological disorder or a family
history of any inherited neurological disorder, (b)
history of any head injury resulting in loss of con-
sciousness, (c) alcohol or substance abuse in the
preceding 6 months, (d) any comorbid DSM-IV Axis
1 disorder. Written informed consent was obtained
from all participants over the age of 16 and from the
parents of those under the age of 16.

Follow-up

After a mean interval of 4.00 ± 1.08 years all patients
in the initial sample were contacted for follow-up
assessment. Twenty-three patients agreed to partici-
pate, 10 refused and 7 were not contactable. The
majority of those who refused (n = 7) had moved to
other parts of the country and were unwilling to tra-
vel, one was in a medium secure unit, one did not
wish contact with psychiatric services and one did not
wish to participate in our research.

j Assessment

Diagnostic assessments were conducted at baseline
and follow-up by qualified child and adolescent psy-
chiatrists via personal interview using the Structured
Clinical Interview for DSM-IV Axis I Disorders [14].
For patients under 16 years of age the interview was
supplemented by the KID-SCID [34]. Additional
information was obtained from patients’ medical re-
cords, parents, and treating physicians. Age of onset
of schizophrenia was defined as the age when positive
symptoms, either delusions or hallucinations first
manifested. DUP was defined as the time interval
between age of onset and age at initiation of anti-
psychotic treatment. Calculation of the number of
hospitalisations during the follow-up period and
information about medication was obtained from the
patients, their parents and medical notes. Psychopa-
thology at baseline and follow-up was rated with the
Positive and Negative Syndrome Scale (PANSS) [25].

Premorbid functioning was assessed only at base-
line using the Premorbid Adjustment Scale (PAS) [10]
which has been used in other studies of EOS patients
[37, 40]. The PAS measures premorbid function in
age-appropriate areas: childhood (up to 11 years),
early adolescence (12–15 years), late adolescence (16–
18 years) and Adulthood (19 years and over). It spe-
cifically evaluates the functioning level in areas of
social interaction, peer relationships, scholastic per-
formance, and adaptation and interests by using an 8-
point scale (0–7) of increasing deviance with precise
anchor points. Items referring to adulthood were not
included as they were not relevant to this age cohort.
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Psychosocial outcome was evaluated only at fol-
low-up using the Social Adaptation Self-Evaluation
Scale (SASS) [8] and the Global Assessment of
Functioning (GAF) [3]. The SASS is a 21-item, self-
rated scale covering work and leisure, family rela-
tionships, social role satisfaction, intellectual interests
and patients’ self perception. Each answer was rated
on a 4-point scale (0–3). The SASS total score was
used as the main psychosocial outcome measure while
the GAF which is observer-based and more widely
used, was included in order to verify the external
validity of the SASS ratings.

j Statistical analysis

Patients who did not participate at the follow-up were
compared to those who did in terms of age of onset
DUP, gender, parental socio-economic status and
PANSS and PAS total scores at baseline using v2 and
Student’s t-test for categorical and continuous vari-
ables, respectively.

The total SASS score was the main outcome vari-
able of the study. We examined the total childhood
and adolescent PAS score, DUP, age of onset, the total
positive and total negative PANSS score at baseline
and total number of hospitalisations in the follow-up
period as potential predictors of outcome. Normality
of the distribution of each of these variables was
confirmed using one sample Kolmogorov–Smirnov
tests. Subsequently parametric Pearson’s correlations
were carried out to examine the relationship of each
of the predictor variables with the main outcome
variable (total SASS score). Because all the correla-
tions were hypothesis driven we did not adjust the
threshold for statistical significance. In addition, in
order to explore the external validity of any findings
using the SASS we also examined the correlations of
the same variables with the GAF total score.

Results

Patients who participated in the follow-up study did not
differ from those who did not in gender distribution
(Pearson’s v2 = 0.51, df = 1, P = 0.82), PANSS and
PAS mean total scores at baseline (t = )1.17, df = 33,
P = 0.25 and t = )0.51, df = 33, P = 0.63, respec-
tively), parental socio-economic status (Pearson’s
v2 = 6.62, df = 4, P = 0.15), DUP (t = 0.96, df = 33,
P = 0.94) and age of onset (t = 1.92, df = 33, P = 0.63).

j Demographic and clinical characteristics of
follow-up sample

Thirteen male and 10 female patients were reassessed
at mean ± SD age of 19.36 ± 4.21 years and the
diagnosis of schizophrenia was confirmed in all of

them. Their mean age of onset was 15.16 ± 1.39 years,
their mean DUP was 2.95 ± 3.59 months and their
mean PAS score was 6.65 ± 3.02. On average, they
had 2.09 ± 1.44 hospital admissions during the
follow-up period. At baseline, their mean PANSS
positive, negative and general psychopathology
symptom scores were 13.76 ± 4.26, 17.52 ± 8.49 and
27.47 ± 8.40, respectively. At follow-up, their mean
PANSS positive, negative and general psychopathol-
ogy symptom scores were 14.06 ± 6.27, 15.94 ± 8.38
and 35.33 ± 11.94, respectively. The majority was on
atypical antipsychotics and 8.7% were on conven-
tional antipsychotics. The mean SASS and GAF scores
were 37.27 ± 6.5 and 54.19 ± 18.99, respectively. The
total SASS and GAF scores were not significantly
correlated (Pearson’s r = 0.12, P = 0.31). Eighteen
still lived with their family, four lived in independent
and one in supported accommodation.

Total SASS score correlated negatively with total
PAS scores in childhood (Pearson’s r = )0.46) and
adolescence (Pearson’s r = )0.36). The correlation
with the total PAS childhood score was significant
(P = 0.03) but that with the total PAS score in ado-
lescence was not (P = 0.08). The total SASS score
correlated negatively with the PANSS positive (Pear-
son’s r = )0.34, P = 0.10) and negative symptom
score (Pearson’s r = )0.45, P = 0.04) but this reached
statistical significance only for the latter. No signifi-
cant correlations were found between total SASS score
and age of onset of schizophrenia (Pearson’s
r = )0.24, P = 0.18), DUP (Pearson’s r = )0.30,
P = 0.23) or number of hospital admissions (Pear-
son’s r = )0.14, P = 0.28).

Figure 1 shows the correlation between total SASS
and total PAS childhood scores. Despite the lack of
correlation between SASS and GAF scores, their pat-
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Fig. 1 Correlation between total Social Adaptation Self Evaluation Scale and
total PAS childhood scores (r = )0.46, P = 0.03)
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tern of correlations with the predictor variables was
very similar with one exception; GAF scores did not
show a significant correlation with negative PANSS
symptom scores (Pearson’s r = )0.24, P = 0.17).
Otherwise, the total GAF score was also significantly
negatively correlated total childhood and adolescent
PAS scores (Pearson’s r = )0.44, P = 0.03 and Pear-
son’s r = )0.61, P = 0.003, respectively). Correlations
with positive symptom scores (Pearson’s r = )0.33,
P = 0.09), DUP (Pearson’s r = )0.22, P = 0.36), age
of onset (Pearson’s r = )0.11, P = 0.33) and number
of hospitalisations (Pearson’s r = )0.32, P = 0.08)
were not significant (Fig. 2).

Discussion

Premorbid function and severity of negative symp-
toms at baseline were found to be predictive of 4-year
psychosocial outcome in EOS. The impact of child-
hood premorbid function on psychosocial outcome
appeared more robust as it was found to correlate
with two independent measures of outcome, the SASS
and the GAF. Premorbid function in adolescence
correlated negatively with the total scores of both
scales but this correlation was statistically significant
only for the GAF. Age of onset, DUP and number of
admissions during the follow-up period were not
predictive of social outcome.

The lack of a significant association between ado-
lescent PAS scores and SASS maybe due to lack of
power as the correlation approached statistical sig-
nificance. GAF scores were however significantly
negatively correlated with PAS scores in adolescence.
In a previous study, Vourdas et al. [40] compared
PAS scores from the baseline EOS sample to those of

patients with adult onset schizophrenia and found
increased premorbid deviance in the EOS sample
particularly during the adolescent period. It is possi-
ble that the increased deviance in adolescent PAS
scores in EOS may actually reflect prodromal deteri-
oration since the assessment of adolescent premorbid
function was performed very closely to their illness
onset when the boundaries between the premorbid
and prodromal stages of schizophrenia are often un-
clear. Therefore, childhood PAS scores may be a more
robust measure of true premorbid function and hence
more predictive of social outcome. It is also important
to note that in the study by Vourdas et al. childhood
(and not adolescent) premorbid dysfunction was
predictive of age of onset in EOS suggesting a close
association between childhood premorbid function
and illness course. The results of this study add to the
large body of literature on the negative impact of
premorbid function on the psychosocial outcome of
schizophrenia and suggest the poor premorbid
adjustment is a predictor of poor outcome regardless
of age of onset of schizophrenia.

The level of negative symptoms at baseline as
measured by the PANSS score was also significantly
negatively correlated with SASS scores at follow-up.
This is in line with previous reports of an independent
association of negative symptoms with psychosocial
functioning [28, 35] in EOS and adult onset schizo-
phrenia [17, 22].

In our study age of onset was not predictive of
psychosocial outcome. This may be because of the
restricted range of this variable in our sample (from
12 to 17 years) but also supports findings by Werry
et al. [41] that within the early onset group small
differences in age of onset are less important deter-
minants of outcome. Perhaps within EOS only ex-
tremely early onsets (before the age of 12) may be of
further predictive significance [13].

DUP was not associated with outcome as measured
by SASS and GAF. This lack of an association between
DUP and outcome has been reported in several
studies [6, 11, 12, 21, 23, 38]. Those that do usually
find an association with poor outcome for patients
with particularly long DUP (6 months or more) [2, 7,
9, 18, 29, 30] DUP was short in this study and similar
to that reported in other studies from countries with
public health care systems [15].

Number of hospitalisations had no predictive
power although its correlation with social adaptation
was negative as expected. To our knowledge no other
studies have looked at this variable as a predictor of
outcome in EOS. The number of hospital admissions
in this sample ranged from 0 to 5; the limited range of
this variable may have reduced its predictive power.
However, it is more likely that hospital admissions are
not a particularly useful predictor of outcome in this
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age group for several reasons. EOS patients live with
their families and therefore they have a greater sup-
port network in the community than do adult pa-
tients. In addition in the current climate of
community-based delivery of mental health services,
hospitalisation is becoming a relatively uncommon
occurrence.

The sample size in this study is very small. Al-
though a lower attrition rate would have been ideal it
is reassuring that there were no significant differences
between those patients who participated in the follow-
up compared to those who did not. The study reports
on a relatively rare variant of schizophrenia (early
onset schizophrenia) which is however on a neuro-
biological continuum with adult onset cases. There-
fore, the expected number of participating patients is
by necessity small. Outcome in this study was defined
quite narrowly in terms of patients’ scores in a single
scale (the SASS), which is a self-evaluation scale.
However, the focus of the study was to assess patients’
social outcome in terms of their own perceptions The

GAF scores were used to examine external validity.
The correlation between the two scales was low sug-
gesting that they tap into different aspects of outcome.
However, the pattern of their correlations with pos-
sible predictors was remarkably similar. This also
indicates that to a large extent several facets of out-
come are inter-correlated and therefore identification
of predictors may be relatively independent of the
approach used to define outcome.

The association between premorbid function and
outcome in schizophrenia suggests that childhood
dysfunction maybe an early manifestation of the
disease processes that ultimately may lead to full
blown psychosis. Childhood dysfunction however is
characterised by non-specific difficulties and cannot
be used to predict whether an individual may develop
schizophrenia or not.
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