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It is well known that patients with schizophrenia
have some degree of cognitive impairment, such
as deficits in executive functions. There has been a
debate over the influence of cognitive impairment
in the outcome of schizophrenia, compared to the
influence of positive or negative symptoms. Nega-
tive symptoms are more chronic and persistent and
less responsive to treatment. They are also asso-
ciated with poor premorbid adjustment, poor social
functioning, greater likelihood of cognitive im-
pairment and brain ventricular enlargement.

The aim of this study was to relate psycho-
pathological measures and neurocognitive tests to
social outcome, to find out which measure is the
best predictor of social outcome in the long run.
Forty-nine subjects with a DSM-IV diagnosis of
schizophrenia were recruited from inpatient and
outpatient units in East Yorkshire, UK. The pa-
tients were taking conventional and atypical anti-
psychotic drugs. Psychopathological measures
(Brief Psychiatric Rating Scale [BPRS], total and
subscales), neurocognitive tests (the Rivermead
Behavioural Memory Test, the Intra/Extra Dimen-
sional Shift Test, the Stockings of Cambridge
Test) and social outcome scales (Social Behaviour
Scale [SBS] and Independent Living Skills Survey,
reduced version) were administered at baseline,
9 months and 18 months. The Social Behaviour
Scale was developed by the MRC Social Psychia-
try Unit, with chronic institutionalised subjects,
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whilst the Independent Living Skills Survey was
designed to provide an assessment of independent
living skills in the community of chronically men-
tally ill patients living in residential care facilities.
A stepwise multivariate regression analysis using
psychopathological measures and neurocognitive
tests as predictors and social functioning scales
as outcome showed that negative symptoms were
the strongest predictor of social functioning both
at 9 months and 18 months. This is the most impor-
tant finding of this study. The regression analysis at
9 months, with SBS score as the dependent variable,
produced a significant overall model (F = 4.748,
p <0.05, with R square = 0.126; adjusted R square
= 0.099). The only significant partial contribution
was made by the BPRS withdrawal retardation
dimension (beta = 0.355; p <0.05). Regression
analysis at 18 months with the SBS score as the
dependent variable also produced a significant
model (F =9.110, p <0.01, with R square = 0.275;
adjusted R square = 0.245) and confirmed that
the BPRS withdrawal retardation dimension was
the only significant predictor in the model (beta =
0.525,p <0.01).

In spite of the limitations of this study (small
sample size, use of reduced versions of the Inde-
pendent Living Skills Survey and use of the with-
drawal-retardation dimension of the Brief Psy-
chiatric Rating Scale only as a measure of negative
symptoms), these findings point in the direction of
the importance of negative symptoms’ control in
schizophrenia.
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Introduction

It is well known that patients with schizophrenia
have some degree of cognitive impairment. Deficits
in attention, non-verbal and verbal executive tasks
and memory are widely described in the literature
[1]. Many attempts have been made to treat the
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cognitive impairment in schizophrenia [2-5]; atyp-
ical antipsychotics are thought to improve cogni-
tive function independently [6] but these data are
controversial and open to criticism. A review [7]
showed that although there might be some im-
provement of cognitive status in patients treated
with atypical antipsychotics, specific inferences
relating cognitive change to particular treatments
would remain speculative until more sophisticated
investigation had been carried out. It was empha-
sised that the quality of the studies examined was
not very high, with only one randomised controlled
trial published.

Cognitive impairment seems to have a deleteri-
ous impact on social outcome, as shown in several
studies and reviews [8-12]. In an influential review
of 17 studies by Green correlating neurocognitive
deficits with social outcome [12], secondary verbal
memory was a strong predictor or correlate of out-
come, and vigilance was found to be consistently
associated with acquisition of social skills. On the
other hand, Green found that Wisconsin card
sorting, a widely used measure of cognitive deficit
in schizophrenia, was consistently related to com-
munity outcome, but inconsistently related to skill
acquisition and not related to social problem
solving. It was concluded that the evidence for
negative symptoms as a predictor of social func-
tioning remained inconsistent. An update of the
1996 review was published in 2000 by the same
author and colleagues [11]. Thirty-seven studies
were examined. The authors’ conclusions were that
neurocognitive measures, both global and specific,
were confirmed as strong predictors of social out-
come. In particular, secondary verbal memory
was strongly related to social outcome. Immediate
verbal memory, Wisconsin card sorting and vigi-
lance also had a significant relationship with social
outcome.

There have been some studies examining the
effect of atypical antipsychotics on social outcome.
A recent review of 31 published studies [13] con-
cluded that the results were mixed. If negative or
deficit symptoms comprised the outcome measure,
the results tended to be positive. Even so, only
half of the studies reported that atypical anti-
psychotics were associated with significantly
greater improvements in psychosocial outcome
compared with conventional antipsychotics.

In contrast with positive symptoms, negative
symptoms are more chronic and persistent and less
responsive to treatment [14-16]. Negative symp-
toms are also associated with poor premorbid
adjustment, poor social functioning, greater likeli-
hood of cognitive impairment and brain ventri-
cular enlargement [17-20]. Some studies have at-
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tempted to estimate the effect of negative symp-
toms on social outcome, but their findings remain
controversial. In a study examining predictors of
social functioning in schizophrenia [21] negative
symptoms at baseline did not predict social out-
come; rather, cognitive impairment was a signifi-
cant predictor. On the other hand, Dickerson and
colleagues [10] found that negative symptoms were
an independent predictor of social functioning at
two years, alongside neurocognitive measures.

Differential prediction by specific cognitive
domains regarding separate aspects of functional
outcome may be important [12]. Moreover, it
may be valuable to find whether neurocognitive
measures or symptoms are the best predictors of
social functioning in schizophrenia: this has a direct
bearing on rehabilitation potential. The precise
relationship between symptoms and cognitive
dysfunction remains to be established in schizo-
phrenia, and contradictory conclusions have been
reported in recent studies [22, 23]. However, most
authors would agree that cognitive deficits and
psychopathology are at least partially distinct in
terms of the underlying pathophysiological pro-
cess. Therefore, the functional consequences of
these problems are not necessarily identical, and
it would be valuable to explore whether neuro-
cognitive measures or symptoms are the best pre-
dictors of social functioning in schizophrenia.

The aim of this study was to relate psycho-
pathological and neurocognitive measures to social
outcome and to find out which measure is the best
predictor of social outcome in the long run.

Subjects and methods
Subjects

Forty-nine subjects with a DSM-IV diagnosis of
schizophrenia were recruited from inpatient and
outpatient units in East Yorkshire, UK. Fulfilling
of DSM-1V criteria by the patient was ascertained
by clinical interview. Approval of the project was
granted by the Hull and East Riding Ethics Com-
mittee. This sample of patients was approached
when they were having antipsychotic medication
either started or reviewed, as this provided the
most convenient opportunity for patient contact.
Therefore, the sample comprised both first-onset
patients and patients who were about to change
medication due to clinical need or routine changes
in a consultant’s prescribing practice, i.e. the
changeover from the use of conventional anti-
psychotics to the use of atypical antipsychotics.
Patients were excluded for three reasons: if they
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had a global cognitive impairment (<24 on the
Mini Mental State Examination, MMSE [24]), if
they had suffered a significant head injury result-
ing in hospitalisation or if they had a history of
dependent drug or alcohol abuse. The study was
explained to the patients by their consultant, their
key worker or a member of the research team.
Informed consent was obtained from all patients.
The number of subjects entered was 49. The par-
ticipants in the study had a mean age of 35.1 years
(SD = 10.4); 31 were males (61.2%), 18 were
females (38.8%). With regard to the antipsychotic
taken, 7 subjects were on conventional antipsycho-
tics (fluphenazine, chlorpromazine or thiorida-
zine), whilst the remaining sample was on atypical
antipsychotics: 9 on olanzapine, 10 on clozapine,
8 on quetiapine, 9 on risperidone and 6 on amisul-
pride. Details of the patient’s age, sex, duration of
illness and number of years of education were
recorded.

Procedure

Assessments were conducted at baseline, 9-month
follow-up and 18-month follow-up. These time
intervals were set in order to get a long-term
picture of changes in psychopathology, cognition
and social function.

Symptom measures

The Brief Psychiatric Rating Scale (BPRS) [25]
was used to assess patient symptoms. This scale
was chosen because it has well-validated psycho-
metric properties and covers a broad range of
symptoms. A total pathology score was obtained
in addition to a sub-score related to the four symp-
tom dimensions identified by factor analysis by
Overall [26]: thinking disturbance (BPRS-TD),
withdrawal/retardation (BPRS-WR), hostility/sus-
piciousness (BPRS-SU) and anxiety/depression
(BPRS-AD).The finding of Overall was replicated
in other BPRS-factor analyses [27] which consis-
tently identified the same dimensions.

The 17-item Hamilton Depression Rating Scale
(HDRS) [28] was employed as a measure of de-
pression.

Social function measures
Social functioning was assessed using two scales.

The first, the Social Behaviour Scale (SBS) [29]
was developed by the MRC Social Psychiatry Unit
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based on work by Wing [30] and Wing and Brown
[31], with chronic institutionalised subjects. The
scale covers 21 behaviour areas, such as little spon-
taneous communication, inappropriate social mix-
ing, inappropriate social behaviour, poor self-care,
etc. There are also items regarding psychiatric
symptoms. Most of the items are rated on a scale
from O (no problem) to 4 (serious problem). The
important feature of this scale is that the source
of information is not the patient but an informant.
The scale was first validated in 1986 [29]. We con-
sidered the total SBS score as outcome measure.

The second social scale used was the Inde-
pendent Living Skills Survey (ILSS) [32, 33].
The instrument was developed to provide an
assessment of independent living skills in the
community of chronically mentally ill patients
living in residential care facilities. Nine areas of
skills are assessed: eating habits, grooming skills,
domestic activities, food preparation skills, health
maintenance skills, economic skills, use of public
transportation, leisure activities and job-seeking
skills. Each area has a variable number of items,
with a total of 112 items. The items are formatted
as a questionnaire to be completed by significant
others or facility staff using two six-point response
scales, focused on behaviour and events of the
previous month and of the past six months res-
pectively (never, sometimes, often, usually, always
and no opportunity to perform). We used a reduced
version, asking only about the previous month and
eliminating some items that were not relevant to
our population, limiting the total number of items
to 67. We considered the total ILSS score as out-
come measure.

Neurocognitive measures

The National Adult Reading Test (NART) [34]
was chosen to provide an indication of premorbid
1Q. The neurocognitive battery of tests was select-
ed in order to provide a broad assessment of the
cognitive abilities of patients, with special regard
to abilities that have been associated with social
function in previous studies. Four tests were
chosen; the Digit Span test (DS), which provides a
measure of short-term memory; the Rivermead
Behavioural Memory Test (RBMT), which assesses
verbal and visual long-term memory; the Intra/
Extra Dimensional Shift test (IDED) from the
Cambridge Automated Neuropsychological Test-
ing Battery (CANTAB) [35]. This test provides
an assessment of attentional set-shifting ability
and is a computer analogue of the Wisconsin Card
Sorting Test. The stage reached on this test
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Figure 1

28

was used as our performance indicator. The final
neurocognitive test used was the Stockings of
Cambridge test (SOC), which is also from the
CANTAB. This test is a computerised version of
the Tower of London test and assesses the ability
to think ahead and plan a sequence of actions in
order to achieve a desired goal. We used the
number of problems solved within the minimum
number of moves as our primary measure for the
SOC.

A baseline only Mini Mental State Examination
test (MMSE) [24] was also administered.

Statistical analyses

Data were analysed with SPSS for Windows version
9.0.

Independent samples two-tailed r-tests were
used to compare mean scores of the BPRS (total
and dimensions), HDRS and neurocognitive tests
at baseline,9 months and 18 months between males
and females.

A stepwise multivariate regression analysis was
performed, to find out which measure contributed
most significantly to the social outcome. The vari-
ables entered in the model as predictors were:
BPRS-TD score at baseline, BPRS-WR score at
baseline, BPRS-AD score at baseline, BPRS-SU
score at baseline, years from onset of illness, RBMT
at baseline, SOC at baseline, IDED at baseline.

The dependent variables considered were SBS
scores at 9 and 18 months and ILSS scores at 9 and
18 months. A regression model was created for each
of the social scales at 9 and 18 months, a total of
4 models.

Results

Subjects had a mean time since onset of illness of
9.9 years (SD = 9.9). The subjects on average had
12.5 years of education (SD = 2.0). The subjects’
mean premorbid 1Q, as measured on the NART,
was 98.6 (SD = 14.1). Due to the small sample size,
no differential analysis has been carried out be-
tween subjects on typical and subjects on atypical
antipsychotics.

Analyses with independent samples two-tailed
t-tests indicated that there were no baseline dif-
ferences between men and women on all the scales
administered, years of onset, premorbid IQ and
years of education.

One patient was lost at follow-up before 9
months whilst a further 14 patients discontinued
the study before 18 months. The data analysis at
18 months was therefore performed on 34 subjects.
The trend for the mean scores over time is shown
on figure 1.

The regression analysis at 9 months, with SBS
score as the dependent variable, produced a sig-
nificant overall model (F = 4.748, p <0.05, with

Average scores of symptoms and neurocognitive measures over time.
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R square = 0.126; adjusted R square = 0.099). The
only significant partial contribution was made
by the BPRS withdrawal-retardation dimension
(beta = 0.355, p <0.05). Regression analysis at
18 months with the SBS score as the dependent
variable also produced a significant model (F =
9.110, p <0.01, with R square = 0.275; adjusted
R square = 0.245) and confirmed that the BPRS
withdrawal-retardation dimension was the only
significant predictor in the model (beta = 0.525,
p <0.01).

Regression analysis with the ILSS score as
the dependent variable produced significant
models both at 9 months (F = 10.098, p <0.01 with
R square = 0.240; adjusted R square = 0.216) and
at 18 months (F = 5.309, p <0.05 with R square =
0.181; adjusted R square = 0.147). In these models,
too, the only significant predictor over the other
parameters at 9 months and 18 months remained
the BPRS withdrawal-retardation dimension with
a beta of -0.490 (p <0.01) and -0.426 (p <0.05)
respectively.

Discussion

The most important finding of this study is the
fact that negative symptoms, as measured on
BPRS withdrawal-retardation dimension, are the
strongest predictor of two domains of social func-
tioning both at 9 and 18 months in our sample.
This finding is in line with previous studies [36-38]
which stressed the importance of symptom control
in schizophrenia. Our model is interesting since
negative symptoms are a stronger predictor than
likely cognitive tests on both social functioning
scales. This finding is consistent with the idea that
negative symptoms and social behaviour are both
mediated by the prefrontal cortex. Indeed, damage
to the prefrontal cortex can result in behavioural
problems such as apathy, poor judgement, an in-
ability to adapt to new situations, carelessness and
attenuated social sensibility [23, 31]. These behav-
ioural deficits are similar to those observed with
negative symptoms, and therefore the relationship
between negative symptoms and social function is
unsurprising. However, it is unclear why there was
no significant contribution, made in our models,
by cognition on social function, since some of the
tests used in the current study are also associated
with frontal lobe function, namely the SOC and
the IDED test. Perhaps an answer to this question
can be provided by Lezak [39] who suggests that
problems in social function do not represent pure
cognitive deficits in themselves, rather, they repre-
sent an impairment in “one or more aspects of
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behavioural integration and expression”. The
implication here is that behavioural deficits are
multifarious phenomena, which are not necessarily
related to performance on very specific tests of
cognitive ability. To be considered alongside
this point are the recent findings of Wykes and
colleagues [40] who reported that improvements
in cognitive function do have a positive effect on
social function, but only after cognitive improve-
ments have reached a criterion threshold. These
findings suggest that the cognitive abilities of
patients need to be above a particular level of
functioning before they have any association with
social abilities. In the current study this threshold
level may not have been met.

The study points out the fact that negative
symptom control needs to be taken into account in
rehabilitation plans; it is well known that negative
symptoms are notoriously difficult to treat, and
this might explain some failures in social rehabili-
tation. This does not mean that cognitive ability
is necessarily less important, but that the effect of
negative symptoms on social functioning may be
underestimated. The social functioning scales used
here measured slightly different dimensions of
social outcome; the SBS is more related to social
behaviour and social competence, whilst the ILSS
tests more the ability of living independently.
Negative symptoms predict both social com-
petence and independent living. In particular, the
ability to live independently is an important out-
come in psychiatric rehabilitation and must always
be kept in mind as a target in a rehabilitation plan.

A possible advantage of this study is the length
of follow-up. We managed to follow up most of our
subjects for 18 months, a time long enough to make
predictions about improvement.

This study has some limitations. First of all, the
size of the sample is quite small, although some
studies on the same topic have used a similar
number of subjects. The use of the scales to rate
symptoms and social functioning is also open to
discussion. The only measure of negative symptoms
is on the BPRS withdrawal-retardation dimension,
without using any other more extensive scale for
negative symptoms. Moreover, the use of the social
functioning scales has some limitations in our
sample;the ILSS has widely been used as a scale in
itself, but we used a reduced version, which is open
to criticism. The scale, however, might be con-
sidered valid since the items excluded were not
relevant to our sample and therefore would always
be rated 0. We also excluded observations of the
past six months, which is another characteristic of
ILSS. On the other hand, we used the full version
of the SBS.Some items of SBS are a direct measure
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of symptoms and test the same symptoms as the
BPRS. However, the fact that negative symptoms
consistently predict social functioning in our
models, both on SBS and ILSS, and at 9 and 18
months, suggests that despite a number of caveats,
all the evidence tends to point in the same direc-
tion.

Conclusion

Negative symptoms must always be assessed and
taken into account when planning a therapeutic
project, as they are associated with high func-
tional impairment [41]. Treatment is difficult and
needs to be started as early as possible [41]. Fami-
lies find negative symptoms more a burden than
positive symptoms [41]. Available medication are
amisulpride and other atypical antipsychotics [41],
which should be associated with psychosocial
interventions and rehabilitation, which has much
to offer during and after the optimisation of phar-
macological treatment [41]. Negative symptoms
are very difficult to treat: in spite of that, it is im-
portant to instil hope and treat them as much as
possible. After all, there are few patients for whom
absolutely nothing can be done.
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