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Abstract  

Perhaps the best way to consider schizophrenia is as a progressive neurodevelopmental disorder, in 

which events at various stages in life, from the antenatal period to adolescence, have their effects on 

the brain. There is already substantial evidence for the notion that the abnormal brain connectivity in 

schizophrenia may be related to synaptic plasticity. Various forms of psychological intervention, 

including cognitive-behaviour therapy (CBT), can positively alter not just the symptoms of 

schizophrenia, but its long-term course. Though medications form an integral part of most treatment 

guidelines, there is a growing realisation that psychological therapies do �work�, at least for certain 

specific symptoms. Firm recommendations are also made regarding five kinds of specific 

psychological intervention for schizophrenia per se: supported employment, skills training, CBT, token

economy-based interventions and family-based interventions. In future guidelines, cognitive 

remediation may join these five approaches. Since schizophrenia is a disorder that affects several 

aspects of functioning, it is logical to expect that targeting more than one domain could lead to a better 

outcome. While it is too early to speak of �preventing schizophrenia� through psychological 

interventions that target neuroplasticity, it is too early to write off this possibility either. Perhaps we 

need to stop thinking of �schizophrenia� as a monolithic entity. Instead, we should study it in terms of 

its constituent syndromes and dimensions. 
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Introduction

Schizophrenia is a major mental disorder, 

characterised by widespread disturbances in cognition, 

emotion and behaviour. It affects about 0.5% of the

world�s population.[1] Though there are wide variations 

across countries, studies have shown that around 42-79% 

of patients with this disorder have an unfavourable

outcome, regardless of treatment.[2,3] At a clinical level, 

two sets of symptoms have been shown to correlate 

strongly with outcome in this illness: negative symptoms, 

such as impaired motivation and socialisation,[4] 

and cognitive symptoms, such as impaired motor speed, 

attention and executive functions.[5,6] There is some 

evidence that the initial phase of schizophrenia (the first 

three to ten years) is associated with a period of 

deterioration in these aspects of functioning.[7,8]

More recent research has found a fairly strong 

negative association between the duration of untreated 

psychosis (DUP) and the outcome of schizophrenia,[9-11] 

even in patients who were diagnosed and treated late.[9] A 

shorter DUP was associated with a better overall response 

to drug treatment.[11] Various explanations have been 

sought for these findings. For example, it has been

suggested that the association with DUP could be due to 

confounding factors, such as an insidious onset or poor 

social support, which themselves predict a poor 

outcome.[12] Another possibility is that schizophrenia is 

associated with accelerated ageing.[13,14] Others have 

suggested that these findings are mediated by the 

neuroendocrine effects of stress, particularly distal 

stressors such as childhood abuse.[15] All these theories, 

though speculative, point to one basic fact: the findings on 

DUP are hard to reconcile with the most widely accepted 

contemporary model of schizophrenia, the 

neurodevelopmental model, which relates the illness to 

early genetic and environmental insults affecting brain 

development.[16,17] 

This difficulty has led some authors to postulate that 

there are neurodegenerative processes, as well as 

developmental ones, involved in the pathogenesis of

schizophrenia. According to this view, prolonged 

psychosis can lead to neuronal loss in the adult brains, 

through such mechanisms as excitotoxicity and 

apoptosis.[18] This viewpoint explains many of the 

puzzling findings related to DUP in schizophrenia, but is 
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not entirely consistent with evidence from brain imaging 

and neuropsychological studies.[19,20] Perhaps the best 

way to explain all these findings is to consider 

schizophrenia a progressive neurodevelopmental 

disorder,[21] in which events at various stages in life, 

from the antenatal period to adolescence, have their 

effects on the brain.[21,22] The apparent �degenerative� 

changes seen in patients can then be understood as the 

result of dynamic, and potentially reversible, changes in 

brain structure and function.[20,22] 

Neuroplasticity as the explanation for apparent 

�degeneration�

 A key idea in making the link between 

�neurodevelopmental� and apparently 

�neurodegenerative� processes in schizophrenia is the 

concept of synaptic plasticity or neuroplasticity.[20] In 

broad terms, �synaptic plasticity� refers to changes in the 

strength of connectivity between neurons, which are

mediated by current and past activity.[23] The earliest 

systematic view of synaptic plasticity is Hebb�s rule: 

�when an axon of cell A is near enough to excite a cell B 

and repeatedly and persistently takes part in firing it, some 

growth process or metabolic change takes place in one or 

both cells such that A�s efficacy, as one of the cells firing 

B, is increased.�[24] Hebb�s rule has been proved by 

subsequent elegant work in the laboratory,[25] and has 

profound implications, not just in neurological or mental 

disorders, but in understanding the normal processes of 

learning and memory.[26,27] At a structural level, 

changes in synaptic plasticity can alter the level of 

synaptic syncytium or neuropil, between neurons[20,28] 

which could account for some of the findings of volume 

loss in the brains of adult patients with 

schizophrenia.[20,21] As McGlashan[20] suggests, 

persistent psychotic phenomena � such as a delusional 

belief that a patient is intensely preoccupied with, to the 

exclusion of other experiences � could, in the long run, 

lead to �content-driven alterations� in synaptic strength 

and in the structure and functioning of particular brain 

circuits. 

It is true that the general concept of �impaired 

synaptic plasticity� is probably too broad to have any 

specificity for a particular disorder, such as schizophrenia. 

Indeed, such concepts have been applied to a variety of 

psychiatric disorders, including major depression[29] and 

bipolar disorder.[30] However, there is already substantial 

evidence for the notion that the abnormal brain 

connectivity in schizophrenia may be related to synaptic 

plasticity.[31] What I am proposing here is not a �synaptic 

plasticity model of schizophrenia�, but a model through 

which the normal process of synaptic plasticity can be 

used to shed light on many of the unanswered questions 

related to this disorder. Thus, early neurodevelopmental 

processes retain their rightful place, but the concept of 

plasticity can be invoked at various stages in the course of 

the illness, to explain the impact that various events have 

on the symptoms, course and outcome of schizophrenia. 

As a starting point, we can address two of the issues raised 

above: 

A. The relationship between DUP and treatment 

response can be understood as a measure of how far 

psychotic symptoms, such as delusions and 

hallucinations, have had a chance to alter neuronal

connectivity. Thus, as already mentioned above, a 

persistent delusion may �crowd out� other important

information[20] and reduce the opportunity for learning, 

leading to a vicious cycle in which delusional 

experiences, attributions and elaborations are 

�strengthened� at a neural level, at the expense of �real-

world� experience. This would explain why, in an illness 

with short DUP, symptoms are more amenable to 

treatment � in fact, one of the proposed mechanisms of 

action of antipsychotics is a �dampening of the salience� 

attached to particular aberrant experiences.[32] This 

would also explain how early treatment � by reducing

the unwanted changes in neural plasticity caused by such 

symptoms � could lead to a better long-term outcome. 

B. The association between schizophrenic symptoms 

and life events � both current stressors and distal events 

such as child abuse � could be understood in terms of the 

effect that these events have on brain plasticity. Chronic 

stressors are associated with abnormal activation of the 

hypothalamic-pituitary-adrenal (HPA) axis, which has 

potentially negative effects on neural plasticity, such as 

reduced long-term potentiation and decreased levels of 

neurotrophic factors.[33] This would lead to persistence 

or worsening of existing symptoms. Similarly, early

childhood adversities could sensitise this system,[34] 

leading to a worse outcome when compared to patients 

who have not experienced them. 

Clinical implications of altered neuroplasticity in

schizophrenia

These examples suggest ways in which the concept 

of neuronal plasticity can be used to illuminate our 

existing theoretical and clinical knowledge of 

schizophrenia. However, these considerations also raise an 

exciting possibility: if some (or even all) of the 

�chronicity� of schizophrenia is related to alterations in 

synaptic plasticity, then it might be possible to arrest or 

even reverse these changes through appropriate 

interventions. We can already infer � from the DUP data 

outlined above � that the early initiation of appropriate 

pharmacotherapy is one such intervention. While 

antipsychotics do not �cure� schizophrenia, what they do 

achieve � according to van der Gaag�s model[35] - is a 

�detachment� from aberrantly salient phenomena, which 

could lead to a restructuring or even a resolution of 
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delusions. At the level of the brain, such changes must be 

reflected in altered neural �wiring� � in other words, with 

a positive change in synaptic plasticity. van der Gaag, 

however, goes on to suggest that changes in neural wiring 

may also underlie the effects of psychological 

interventions, such as cognitive-behaviour therapy (CBT), 

in schizophrenia. This is a logical conclusion and it leads 

us to consider that various forms of psychological 

intervention, including CBT, can positively alter not just 

the symptoms of schizophrenia, but its long-term course. 

In the next part of this paper, I shall review converging 

lines of evidence from various fields of research, in order 

to support this hypothesis and develop some of its 

implications. 

Psychotherapy as a learning process: the role of 

neuroplasticity

One of the remarkable discoveries of modern 

psychiatry has been the finding that psychological 

interventions, such as cognitive and behavioural therapies, 

produce well-defined changes in brain functioning. This 

effect has been documented in various disorders, including 

major depression[36] and anxiety disorders,[37] and is 

remarkably similar to the brain changes produced by

medication in these conditions. This is not to imply that 

medications and psychotherapy have an identical or even a 

common mechanism of action. Instead, it is consistent 

with a model in which interventions at various levels can 

share beneficial effects. Indeed, medication can be thought 

of as a �bottom-up� intervention that changes behaviour 

through alterations in brain transmission, while 

psychological therapies are �top-down� interventions that 

relieve symptoms through higher-order learning 

processes.[35] Other physiological effects of 

psychotherapy, such as changes in neurotransmitter[38] 

and neuroendocrine[39] functioning, have also been 

documented. All these physical changes must be 

mediated, in some way or the other, through the brain, 

since the brain is the �point of contact� of psychotherapy 

with the body. Indeed, some authors have found structural 

brain changes in patients treated with psychotherapy,[40] 

which may again relate to increases in synaptic syncytium. 

A simple way of understanding these processes is to

view psychotherapy as a process of learning. Regardless 

of theoretical orientation, almost all psychotherapies 

involve interaction between a therapist and a patient, and a 

transfer and reappraisal of experience, information,

attitudes and skills. All these are processed by the brain in 

the same way as �normal� experiences, and are stored as 

memories � a process that involves changes in synaptic 

strength and connectivity between neurons.[25,27] In 

other words, the changes associated with psychotherapy 

can be best understood as a special case of Hebb�s rule as 

applied to the learning process. While the finer details 

may vary according to the type of therapy adopted (for 

example, psychodynamic versus cognitive-behavioural), 

the fundamental principle � that psychotherapy produces 

long-term changes in neuroplasticity � still stands. This 

explanation is consistent with both basic and clinical 

research[41] and provides what Kandel has termed �a new 

intellectual framework� in which the complexity of mind-

brain, biological-psychological interactions can be truly 

appreciated and studied. Just as earlier learning or

experience can leave its mark on the brain, new learning 

opportunities and approaches � which most 

psychotherapies provide � can reduce or even overcome 

pathological experiences and phenomena.[42] And if the 

�content-driven alterations� seen in schizophrenia can be 

understood as abnormal learned experiences, they should 

be amenable, at least in part, to correction through

appropriate psychological interventions. 

Efficacy of psychological interventions in schizophrenia

Let us now consider the current status of 

psychological interventions in schizophrenia, as a 

reasonable starting-point from which we can consider 

further advances. Though medications form an integral 

part of most treatment guidelines, there is a growing 

realisation that psychological therapies do �work�, at least 

for certain specific symptoms. The most recent Patient 

Outcomes Research Team (PORT) guidelines for 

schizophrenia,[43] after reviewing the available evidence, 

have made eight recommendations for psychosocial 

intervention. Some of these relate to service delivery (such 

as �assertive community treatment�) and others are related 

to the management of comorbid conditions, such as 

substance abuse or weight gain. However, firm 

recommendations are also made regarding five kinds of 

specific psychological intervention for schizophrenia per 

se: supported employment, skills training, CBT, token

economy-based interventions and family-based 

interventions. These are summarised in the table next page. 

What is interesting about these approaches is that all of them � 

particularly the first four, which are targeted at individuals 

� can all be understood as learning experiences that act 

through a mechanism of neural plasticity. The first two 

involve the teaching of skills and behaviours that enable a 

patient with chronic schizophrenia to function better and 

provide opportunities for rehearsal and practice. The third, 

CBT, is more specifically directed at the �content-driven 

alterations� and �abnormal salience� of psychotic 

experiences. And finally, token economy systems are

based on principles of social learning and operant 

conditioning: They prevent the patient from �settling into� 

maladaptive patterns of behaviour in an institutional 

setting and encourage desired behaviours. Since these 

learning processes are likely to take time, they are best 

administered as medium- or long-term interventions.
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Table. Recommended psychosocial interventions for 

schizophrenia (PORT guidelines, 2009)[43]

Intervention Techniques 
involved

Intended patient 
group

Supported 
employment

Job 
development, job 
search, ongoing 
support, and 
integration with 
mental health 
services, all 
tailored to the 
needs of the 
individual patient. 

All patients with 
schizophrenia for 
whom employment 
is a goal. 

Skills 
training

Interpersonal 
skills training 
based on 
behavioural 
methods, such 
as instruction, 
modelling, 
rehearsal, 
feedback and 
positive 
reinforcement 

All patients with 
schizophrenia who 
have deficits in 
�everyday skills� 

Cognitive-
behavioural 
therapy 
(CBT)

Four to nine 
months of CBT in 
combination with 
medication; 
individual or 
group setting; 
identification of 
target symptoms 
and development 
of specific CBT 
strategies 

Patients with 
schizophrenia 
experiencing 
persistent 
psychotic 
symptoms despite 
adequate 
pharmacotherapy 

Token 
economy

Behavioural 
intervention 
involving positive 
reinforcement, 
individualised 
treatment and 
avoidance of 
punishment; 
based on social 
learning 
principles 

Patients with 
schizophrenia 
staying in long-
term, in-patient 
residential facilities 

Family-
based 
services

Six to nine 
months of 
psychoeducation, 
crisis 
intervention, 
emotional 
support and 
learning to deal 
with symptoms 

All patients with 
schizophrenia who 
have ongoing 
contact with their 
families 

The fifth intervention in our table, family therapy, is 

also of key importance from this point of view. A large 

body of research work has now shown, beyond reasonable 

doubt, that family attitudes towards the patient can 

critically influence the course of schizophrenia. In 

particular, negative emotional attitudes such as criticality, 

hostility and overinvolvement � collectively 

called negative expressed emotions (EE) � have been 

linked with relapse in patients with schizophrenia,

especially in those with a chronic illness.[44] These 

negative attitudes, which are perceived as stressful by 

patients,[45] can actually worsen psychotic symptoms, 

and this worsening is most marked in patients with 

impaired working memory[46] � an example of the way in 

which external stress and pre-existing cognitive deficits 

can interact in the real world. Effective family 

interventions, which reduce the negative emotional tone of 

interactions between the patient and his caregivers, can 

minimise this stress � a factor that is known to adversely 

affect neural plasticity[33] � and hasten the process of 

recovery. It may also be possible to improve cognitive 

functions in schizophrenia by a process of retraining, as 

discussed below, and such training could enhance a 

patient�s ability to cope with the �stresses of everyday 

life� without experiencing a relapse. 

It is clear � at least if we go by PORT�s evaluation of 

the evidence � that all these treatments work, and that they 

all have a major role to play in the long-term treatment of 

schizophrenia. In recent years, evidence has also been 

accumulating in favour of cognitive remediation, a 

treatment method in which patients receive computer- or 

pencil-and-paper-based training in basic cognitive skills, 

such as memory, concentration and problem-solving. 

Since cognitive deficits are associated with poorer

functioning,[5,6] it would be expected that such 

remediation would improve overall functioning. A meta-

analysis of this treatment approach[47] has found that it 

had a moderate effect in improving both cognition and 

psychosocial functioning, and also brought about a slight 

improvement in psychotic symptoms. This suggests that, 

in future guidelines, cognitive remediation may join the 

five approaches discussed above. However, we must now 

look one level deeper, and ask: is there any evidence that 

these treatments (a) actually alter brain function or (b) 

modify brain structure, in patients with schizophrenia? 

Psychological interventions and changes in brain 

function in schizophrenia

Results from two studies strongly support the first of 

these notions, and provide evidence for the possibility of 

enhancing neural plasticity in patients with schizophrenia 

through training. In the first of these,[48] patients with 

chronic schizophrenia (n=six) were given 40 sessions of 

cognitive training, on a variety of tasks related to 

cognitive flexibility and different subtypes of memory, 

over a period of 12 weeks. They were compared to a 

healthy control group (n=six) as well as a group of

patients with schizophrenia who received �non-specific� 

interventions, such as keeping a diary and relaxation 

(n=six). At the end of this period, three of the patients in 

the study group showed significant improvements in 
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memory. Functional magnetic resonance imaging (fMRI) 

of the subjects during a memory task found increased 

activation of the right inferior frontal gyrus in those 

receiving cognitive training compared to controls. Those 

receiving �non-specific� interventions showed reduced 

activation of this area, a well-documented phenomenon in 

schizophrenia. 

In the second study,[49] patients with chronic 

schizophrenia were divided into two groups. One group 

(n=ten) received cognitive remediation and another (n=11) 

received social skills training. A comparable group of 

healthy adults (n=nine) served as controls. All subjects 

were scanned twice, using fMRI at an interval of six to 

eight weeks. Patients receiving cognitive remediation 

showed significant increases in activation in various brain 

structures, including the dorsolateral prefrontal cortex, 

anterior cingulate gyrus and frontopolar cortex � all of 

which are involved in the processes of attention and

memory. The degree of activation in these areas was

strongly related with improved performance on memory 

tasks and these changes were not seen in the other two 

groups. 

Both these studies involved small numbers of 

patients and we must be careful in generalising from them. 

However, they do suggest that repeated cognitive training 

can cause increased functioning of key brain areas, even in 

patients with chronic schizophrenia. These increases are 

best understood as resulting from a strengthening of

synaptic connectivity due to repeated activity. While there 

is not enough data to correlate these brain changes with 

general improvements in symptoms or functioning, studies 

in larger samples of patients will provide an answer to this 

question, and could help to further clarify the factors 

associated with improved neural plasticity following

cognitive training. 

Psychological interventions and structural brain 

changes in schizophrenia

We have earlier looked at the possibility that the 

structural brain changes seen in adults with schizophrenia, 

including volume loss in various areas, may reflect a 

reduction in neural plasticity � a sort of neural �disuse 

atrophy� of particular structures[20] � rather than a 

degenerative process. If this were the case, then 

interventions aimed at enhancing neural plasticity could 

potentially arrest, or even reverse, the reduction in volume 

seen in various brain structures over time in these patients. 

While there are obvious methodological problems 

involved in testing this hypothesis, the results of a recent 

trial suggest that this can and does happen in some

patients. In this study,[50] 53 patients with a relatively 

short duration of psychosis (mean 3.22 years) were 

randomised to receive either cognitive enhancement 

therapy (CET, n=30) or enriched supportive therapy (EST, 

n=23) and followed up over two years, with annual 

structural brain imaging. CET addressed attention, 

concentration and memory (60 weekly sessions of 

computer-based training) as well as social cognition (45 

weekly sessions of training). EST focused on education 

about the illness and strengthening coping skills. 

At the end of two years, patients receiving CET 

showed significantly less grey matter volume loss in 

several key brain areas compared to those receiving EST. 

These areas included the left parahippocampal gyrus

(involved in memory), the left fusiform gyrus (involved in 

the perception of faces), both anterior cingulate cortices 

(involved in attention, memory and error monitoring) and 

the right insula. Patients receiving CET also showed 

increased volume of the left amygdala, a structure 

involved in emotion recognition and emotional response, 

while those receiving EST showed no such changes. The 

reduction in volume loss in the CET group was 

significantly correlated with improvements in cognitive 

functioning. 

The authors have used the term �neuroprotection� to

describe their findings, but � as discussed earlier � an 

equally valid way of interpreting these results is to view 

them as due to improved neural plasticity, leading to 

increased neuropil and the prevention of schizophrenia-

related reductions in plasticity (�disuse atrophy�). This is 

supported by the elegant correspondence between the

tasks that formed part of CET and the brain areas that 

showed the most positive changes. These results are of 

great importance to our hypothesis, because they suggest 

that training may actually reverse or attenuate the

�progression� of schizophrenia at a neural level. 

Multimodal interventions for neural plasticity

The studies mentioned above, though encouraging, 

are limited in that they all deal with cognitive retraining in 

its various forms; only the third study[50] specifically 

included social cognition as part of its training package. 

While cognitive retraining is a valuable approach to 

enhancing neural plasticity, it must be remembered that its 

effects on functioning and symptoms are modest,[47] and 

that it targets only one of the many symptom domains of 

schizophrenia. 

The neural effects of other forms of psychological 

intervention, including the five mentioned in PORT but 

potentially extending to others as well, still await 

investigation. However, since schizophrenia is a disorder 

that affects several aspects of functioning, it is logical to 

expect that targeting more than one domain could lead to a 

better outcome. This is already implicit in the more 

positive findings of the third trial discussed above, which 

addressed both basic and social cognitive skills. Such an 

approach, in which various evidence-based psychological 

treatments are combined to produce an optimal outcome, 
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is already being practiced in some centres under the name 

of integrated psychological therapy (IPT).[51] Another 

fruitful line of investigation would be studying the optimal 

balance between pharmacological and psychological 

treatments for schizophrenia, and the interactions between 

them.[52] 

Finally, it must be remembered that learning 

processes need not involve a formal �therapy� session. 

There is evidence from studies in healthy humans that 

several forms of activity � including playing a musical 

instrument[53] and certain forms of meditation[54] � can 

promote neural plasticity and connectivity between 

distinct brain regions. Consistent with this, a small single-

blind trial[55] has shown that four months of yoga can 

improve negative and depressive symptoms and enhance 

psychological quality of life in patients with chronic 

schizophrenia. Similarly, a trial of occupational 

therapy[56] found evidence of benefit even in highly 

resistant patients who were receiving clozapine. It is not 

yet clear how these and other �plasticity-enhancing�

activities, such as physical exercise or art, could be 

incorporated into the treatment of patients with 

schizophrenia. However, they do hold out the possibility 

that there is more to psychological interventions than 

�therapy� alone, and that a broad spectrum of �neural 

plasticity promoters�, tailored to the needs of individual 

patients, may act synergistically and beneficially. Such 

approaches could be incorporated into an �integrated 

psychological treatment� model without too much 

difficulty. 

Neuroplasticity and the prevention of schizophrenia

Can we go even further? We now know that 

psychological interventions can reduce positive,[57]

negative[58] and cognitive[47] symptoms of 

schizophrenia � and that these improvements are all

probably mediated through neuroplasticity-based effects. 

Is it possible that psychological interventions, 

administered at an early stage, can enhance neural 

plasticity and thereby prevent �high-risk� individuals from 

progressing to �full-blown� schizophrenia? Such �high-

risk� individuals include those experiencing schizophrenic 

symptoms in attenuated form or first-degree relatives of 

patients with schizophrenia who experience a sudden

decline in functioning.[59] A number of groups have

investigated this possibility, making use of either

medications, psychological interventions or both.[60,61] 

While results have been inconsistent and have resulted in 

criticism,[62] there is some evidence[63] that an 

integrated treatment approach � incorporating social skills 

training and family intervention � has advantages over 

�standard� treatment in patients with a first episode of 

psychosis. While it is too early to speak of �preventing 

schizophrenia� through psychological interventions that 

target neuroplasticity, it is too early to write off this 

possibility either. 

Conclusions: looking forward

In an article on the likely future of psychotherapy for 

schizophrenia, Spaulding and Nolting[64] review various 

evidence-based psychotherapies, and consider how these 

could evolve over the next two decades. Among the key 

issues they raise are: the need to match psychological 

treatment with illness stage; the need for scientific 

validity, including quantitative and animal-based models; 

the need to look beyond �schizophrenia� as a unitary 

entity; the need for an integrative model that uses different 

techniques at different steps; and the use of 

psychodynamic and �non-specific� principles common to 

most therapies. All these are important, and will remain so 

as psychological treatments for this complex disorder 

continue to grow and develop. To these could be added 

the key concept of neural plasticity, its implications for the 

course and progression of schizophrenia, and its potential 

�modifiability� by various forms of psychological 

intervention. Perhaps we need to stop thinking of 

�schizophrenia� as a monolithic entity, since no two 

patients with �schizophrenia� are alike. Instead, we should 

study it in terms of its constituent syndromes and 

dimensions � as well as the patient�s psychological and 

social background - and choose the right combination of 

cognitive, behavioural, skill-based, family-based, milieu-

based and other approaches in tackling the problems faced 

by an individual patient. It is not unrealistic to speak of the 

need for a psychological formulation in these patients, 

akin to the �psychodynamic formulation� used by 

therapists,[65] which would take into account biological 

and psychosocial factors and would serve as the basis for 

an integrated treatment plan. �Neuroprotection refers to 

treatments that aim to prevent or slow disease progression 

and secondary injuries by halting or slowing the loss of 

neurons�.[66] Further work linking the basic science of 

neuroplasticity to its role in schizophrenia and its 

implications for the success of therapy would ensure better 

long-term outcomes for patients � and would deepen our 

understanding of schizophrenia itself 
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