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Abstract

There has been a revolutionary advance in the treatment and management of schizophrenia from
a clinical aspect yet the social and functional outcomes remain poor. Cognitive function is im-
paired in schizophrenia and shows various domains of dysfunction like verbal memory, process-
ing speed and working memory. It is also known to be a factor associated with poor outcome in
schizophrenia. Resilience is a new concept psychobiological concept which is defined as individ-
ual’s ability to adapt swiftly to adverse life events and bounces back to normalcy. Resilience has
genetic, neurobiological, neurochemical and psychological underpinnings. It is the ability to effec-
tively deal with psychosocial stressors and appears to be one of the many factors associated with
favourable outcomes in schizophrenia. Besides several neurobiological abnormalities associated
with resilience, neucognitive functions are of particular interest. Persistent psychosocial stressors
also lead to significant neurobiological changes which may be synergetic to poor outcome due to
cognitive changes. Though there has been extensive research in the field of cognitive function in
schizophrenia, the trajectory of its pathway of poor outcome remains undetermined. Resilience
being a protective factor may be one of the psychobiological functions which modulate the effect of
neurocognition on the outcome of schizophrenia. There has been some success with interventions
aimed at improving cognitive function in schizophrenia whether pharmacological or non phar-
macological. In this paper, we discuss a hypothesis that resilience may be a “linkage” between
cognition and outcome. There is a need for interventions aimed at increasing resilience in patients
with schizophrenia and we hypothesize giving evidence that this may in turn improve outcome
and neurocognitive functioning in schizophrenia.
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1. Introduction

Schizophrenia is a disorder both biological and neurocognitive in nature seen in about 0.6% to 1% of the popu-
lation [1]. Though about one third of the patients are able to achieve satisfactory remission in clinical symptoms
and an improved level of functioning, majority of them still live a difficult life with persisting symptoms and
poor productivity [2]. The disease burden caused by schizophrenia is immense. Patients with schizophrenia have
been reported to have higher rates of physical disorders than the general population and their average life span is
shorter with about 5% to 8% committing suicide in their lifetime [3] [4]. Neurocognitive abnormalities are the
hallmark of schizophrenia and are responsible for the socio-occupational decline and interpersonal problems that
may ensue as the disorder progresses [5]. There is strong scientific evidence that neurocognitive function (NCF)
is one of most reliable predictors of outcome in schizophrenia and its impairment leads to poorer social and
functional outcomes [6]. We have seen a revolutionary advance in the treatment of schizophrenia due to which
patients now live in communities and are showing better rates of symptom remission than before [7]. However,
schizophrenia still has a poor social and functional outcome, which disappoints many aspirations of patients and
relatives to move towards a state of wellness from state of illness [8].

Only 30% to 50% patients achieve social recovery. There are a number of factors responsible for such poor
functional outcomes and the most important one is cognitive impairment, which is seen in almost all patients
with the disorder. [9]. Cognitive impairment sets in early in the course of the illness being one of the most relia-
ble predictors of the course and outcome of illness and remains resistant to any treatment [10]. There are neuro-
biological changes in the brain which significantly correlates with cognitive function and expected outcome sta-
tus [11]. There has been significant research in the field of cognitive neuroscience and its nature, extent and se-
verity are clearly understood in the case of schizophrenia [12]. Exhaustive research done in this area almost
conclusively describes that neurocognitive abnormalities predates onset of symptoms in schizophrenia and is
certainly related to outcome [13]. It has also been shown that psychosocial and environmental factors adversely
affect outcome though while psychosocial treatments improve the outcome, there are no definite treatments
which enhance cognition and hence outcomes in schizophrenia continue to suffer [14]. NCF is directly related to
neurobiological, neural functioning and neuronal changes [15]. Despite this body of knowledge, there lack a
clear trajectory of changes both biological and psychosocial that can explain how neurocognitive impairment
leads to poorer outcome and whether improvement in NCF will be effective for better outcomes [16]. It is im-
portant to explore the association between cognition and schizophrenia and in particular to examine if cognition
is a modifiable factor [17]. Due to a lack of knowledge about a pathway and how this relationship occurs, our
focus of intervention to improve outcomes has been directed towards viz. (1) dealing with processes so that cog-
nitive impairments do not increase and (2) decreasing consequences of cognitive impairment by targeting beha-
vioral symptoms that illustrate it. There has been very limited success based upon this approach whether we use
pharmacological, psychological or rehabilitation methods [18].

There are a number of processes which may affect neurobiological pathways from dysfunction to outcome
and these maybe more intrinsic than extrinsic e.g. individual aspirations, ability to cope and self-awareness [19].
Studies have shown that resilience is a factor, which promotes positive psychology and improves individual
sense of well being which may be a necessary component of social and functional outcomes [20]. Studies also
suggest that besides several structural and functional changes in the brain, low level of resilience is associated
with neurocognitive dysfunction [21]. Resilience is a psychobiological construct which determines the individu-
al’s response to adverse life events and promotes positive mental health—a state of well-being [22]. Resilient
people have high ability to give a robust response to a stressful event and possess the capacity to feel satisfaction,
contentment and optimism in life leading to an overall improved well-being, reduced negative consequences of
adverse events, lesser impact of psychosocial stress, improved outcome of psychiatric disorders and enhanced
neurocognition [23]. Resilience is also a protective factor against mental disorder and lack of resilience is a risk
factor for the development of psychiatric disorders [24]. If this is true the probably resilience is a factor at least
partly is responsible for the poor outcome caused due to neurocognitive impairment in psychiatric disorders. We
believe that the mechanism by which cognitive impairment causes poor outcome may me mediated by resilience
and thus patients with high resilience will have less severe consequences of cognitive impairment in any form of
psychopathology. We also believe that higher resilience promotes robust response in face of severe psychosocial
events, which is extremely common in disorders like schizophrenia throughout the course of the illness [25].
Good resilience may cause less cognitive dysfunction leading to better treatment outcomes by decreasing the in-
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dividual’s response to psychosocial stress and we propose to hypothesize that resilience is a marker to improve
neurocognition and outcome amongst patients suffering from schizophrenia.

In this paper, we will briefly describe current state of understanding of outcomes in schizophrenia, neuro-
cognitive deficits seen and the concept of resilience in relations to the same. We shall also briefly discuss how
improving resilience can improve outcomes of schizophrenia.

1.1. Outcomes in Schizophrenia and Resilience

In clinical practice, studies have demonstrated that 60% - 80% patients with schizophrenia recover in 12 to 52
weeks, however, only 30% - 40% achieve clinical as well as functional recovery [26]. In the long term follow up
(5 - 10 years), the outcome does not increase beyond 30%. It is a matter of concern that the relapse rate in first
episode schizophrenia is more than 80% in first 5 years after the episode [27]. In our own previous study, in a 10
year follow-up of first episode schizophrenia, only 23% of patients showed both clinical and social recovery
[27]. Without achieving social outcome, treatment success is incomplete. The concept of outcome in schizoph-
renia is continuously evolving and expectations have risen as more effective treatments are available [28]. Pa-
tients and relatives are aspiring to move towards a state of wellness from a state of illness [29]. Cognitive dys-
function sets in prior to appearance of any symptoms, is seen in most patients and remains quite resistant to
treatment. It has a distinct neurobiology and cannot be reversed or minimized by any of the current available
treatments [30]. Cognitive dysfunction leads to poor treatment outcome by decreasing the individual’s response
to psychosocial stressors that may arise, and this response is partially determined by resilience [31]. It is there-
fore likely that neurocognitive change could be one of the factors, which lead to poor outcomes. If this is the
case, it explains how cognitive enhancement therapies (e.g. remediation, behavioral therapies and mindfulness)
improve the outcomes of mental disorder [32]. Cognitive dysfunction is related to poor outcome on all parame-
ters but it is more pronounced on social and functional outcomes [33]. Neurocognitive dysfunction in schizoph-
renia is generalized and correlates with functional changes and has its origin in neuronal development and poor
neuronal architecture in schizophrenia [34]. It interferes with process of learning, memory social cognition and
metacognition to finally lead to functional impairment and disability [35]. However a clear pathway of associa-
tion between poor outcome and cognitive impairment is still undetermined. A number of neurobiological and
psychobiological processes are involved to explain the mechanism of a pathway for poor outcomes from cogni-
tive impairment. The four components interact viz. resilience, cognition, the schizophrenic process and severity
of psychosocial stressors involved [36]. Further, methods, which can increase resilience, can also decrease the
negative consequences of psychosocial stress, improve neurocognitive dysfunction and thereby improve out-
comes of psychiatric disorders.

Despite the significant advances in treatment, outcomes of schizophrenia remain limited in both short term
and well as in the long term course of the illness [37]. There are number of reasons for this starting with the fact
that we do not have a correct definition of outcome as the concept of outcome has been evolving to enclose a
number of themes which are arising from the expectations of patients, relatives, treating psychiatrists, health
care agencies, policy makers and advocacy groups [38]. This limits our parameters of assessment. Meltzer de-
fined 13 criteria for outcome in schizophrenia however it remained undetermined as to how many criteria were
sufficient enough to describe a patient as having been recovered [39]. Patients recover differently on different
parameters and the number of patients recovering on all possible parameters is extremely poor [40]. A minimum
parameter of care usually accepted for standard of care remains clinical, social and functional. What causes a
good outcome and how does one identify the candidates who may not recover is the key issue. How to treat in a
manner to obtain good outcome and finally what should be the direction of newer research to maximise out-
comes so that patients reach a state in which they can have total social integration in society [41]. Studies show
that overall only about 40% patients recover in long term, 50% in medium term and 60% in short term outcome
measures [42]. For various reasons, patients assessed as ‘recovered’ remain excluded from mainstream society.
In one of our studies, we have argued that present outcome measures do not capture real-life situations. We
propose that the concept of recovery be carefully defined and the gold standard of outcome should incorporate
social and clinical parameters [43]. In a review of 50 studies, it was noted by researchers that the median pro-
portion (25% - 75% percentile) who met our recovery criteria was 13.5% (8.1% - 20.0%). They concluded that
based on the best available data, approximately, only 1 in 7 individuals with schizophrenia met their criteria for
recovery [44]. Despite major changes in treatment options in the recent decades, the proportion of recovered
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cases has not increased [45]. Similarly in our long term 10 year follow up study 37% patients did not have any
improvement in interpersonal social functions while 56% patients were unable to live independently, 41% pa-
tients did not achieve satisfactory quality of life and only 58% improved on levels of functioning. A decline of
cognition was observed in 50.3% patients, which is universally acknowledged as responsible for lower level of
functioning [27]. Other contributing factors appear to be lack of opportunity for employment and work, leading
to lack of satisfaction, stigma and being seen as a burden on the family, at least in a few cases [46]. However
persistence of symptoms, suicidality, limited functioning, inability for independent living, and inability to re-
sume work in large number of patients does bring out limited success with contemporary therapy [47]. In an-
other study which compared rates hospitalization between 1994 and 2004, authors highlighted admission rates of
50% and 85% on first generation antipsychotic drugs and 51 and 81% on second generation antipsychotic drugs
respectively. 52% patients were not able to go back to school/college or to productive employment [48]. An-
other long term study reports that almost half of participants were still living with their parents (48.1%) or in as-
sisted or semi-assisted living conditions (33.3%) and only 18.5% were working in the open market [49]. It has
also been reported that rehabilitation in work is higher in short-term outcomes, however with repeated relapses
and hospitalizations the decline is more severe [50].

1.2. Resilience, Mental Health and Psychiatric Disorders

Resilience is a fundamental psychological trait which determines the ability of an individual to adapt to adverse
life events and cope with stressful situations [51]. Resilience leads to increase in the ability to adapt to adverse
events, increased optimism, well-being, satisfaction, achievement, social engagement and contentment [52]. It
plays an important role in maintaining psychological states which provide protection against adversities in both
acute and chronic conditions, minimizing the extent of pathogenesis in the developmental process of transition
from health to disease, facilitating return to the original state once the adverse situation has changed and it re-
duces an individual’s vulnerability to psychiatric disorders [53]. Overall it leads to positive psychological health.
Individuals having high resilience tend to have a purpose of life and experience positive emotions [54]. Resi-
lience leads to improved recovery after experiencing adverse life events and now recovery from serious mental
illness is understood more as personal growth and developing a meaningful life after the illness [55].

Fundamental questions arise in connection with resilience and its association with health and disease. Does it
play a role in the process of pathogenesis of a psychiatric or physical disorder and if this is so, then how. The
level of resilience has been identified as a protective factor to against developing a psychiatric disorder [56]. The
ability to achieve the goals of recovery implies the presence of individual resilience [57]. Resilience is com-
monly conceptualized as the ability to adapt and thrive despite experiencing adversity. Resilience is a fairly new
area of research in adult psychiatry and faces many hurdles towards investigation. The interest in studying resil-
ience arises from a number of areas, such as exploring the possibility of at-risk individuals to developing a men-
tal illness; or from a psychological point of view, in interest of nature’s primal process of adaptation [58].

The level of resilience has been identified as a protective factor to lower the chances of developing a psychi-
atric disorder. The concept of resiliency can be applied to pathology-oriented treatment approaches for severe
mental illness [59]. Resilience is an independent psychopathological construct and is involved in both health and
disease. Thus it determines psychopathology, course, outcome, distress and burden of illness [60]. An individ-
ual’s ability to deal with a stressful stimulus depends on five factors viz. personality, neurobiological factors,
genetics, social determinants and resilience [61]. These are all independent of each other. Ideally, psychiatric
treatment involves reduction of symptoms, recovery, and remission. Of late, treatment has been aspired to bring
the patient back to his/her original state as before the illness, where resilience comes into play [62]. Research in
the neurobiology of resilience can advance us in the knowledge of pin pointing where and what are the corre-
lates of resilience [63]. For example, one of the basic principles in the concept is that adaptation in neural sys-
tems in response to stress causes deformation, and the ability to reset to an optimal state is resilience [64]. Major
findings are available from the field of neurochemistry, functional brain changes, neuronal connectivity, neuro-
endocrinology and neurobiology with regards to the response to stress and adverse events [65]. The brain is con-
stantly adapting to a changing environment. It detects environmental stimuli, integrates information with internal
states and engages appropriate behavioural and physiological responses [66].

Acute stress response systems like the hypothalamo-pituitary-adrenal (HPA) axis and neurotransmitters such
as norepinephrine (NE), serotonin (5-HT) and gluococorticoids (GC) are involved in the response to stress [67].
The HPA axis elicits release of cortisol which travels throughout the body inciting the physiological response
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required to cope with the stressor. A substantial body of literature exploring cortisol dysregulation in major de-
pressive disorder and post-traumatic stress disorder (PTSD) has emerged in the past few decades [68]. Active
coping and seeking social support have been described as resilient processes that facilitate resistance to or re-
covery from, trauma. Other processes shown to be adaptive in relation to stress and trauma include the capacity
to generate positive emotions, to accept that which cannot be changed, and to reframe the negative into positive
[69]. Clinical significance of research on resilience is around the area of prediction and prevention of mental
disorders [70]. Both clinical and animal studies are trying to explore the possibility of identifying candidates
who may develop depression, PTSD or schizophrenia if they have faced with adverse life situations [71]. Rela-
tionship of stressful life events and psychiatric disorders are under investigation to find out if an individual will
develop an illness and if so what treatment can either prevent or treat the same [72]. Mostly, these clinical inves-
tigations are from the field of PTSD and depression research [73]. Another important area of investigation is ul-
trahigh risk (UHR) conditions for psychosis. Studies around UHR show that psychosocial functioning in UHR
participants is often compromised; this dysfunction is often associated with negative symptoms, adaptive coping,
and low resilience. Interestingly baseline resilience is found to be lower among those in the UHR group who
converted to frank psychosis than among those who did not [74].

Though it is not clear whether resilience is a modifiable or non-modifiable factor, studies report that resilience
is affected by pharmacological interventions like antidepressants [75]. Understanding the psychology and neu-
robiology underlying resilience will help develop strategies aimed at preventing psychopathology after exposure
to severe adversity. However individual differences exist, which determine the nature of psychopathology, re-
sponse to treatment and outcome [76]. Reasons for such differences are complex and have been hampering the
efforts to obtain best possible quality of life despite similar treatments and treatment settings.

1.3. Neurocognitive Function and Schizophrenia

Cognitive functioning is affected (moderate to severe) in patients with schizophrenia [77]. This impairment is
themain factor related to disabilities in occupational, social and economic functioning in patients with schizoph-
renia and is an important treatment target [78]. The profile of deficits in schizophrenia includes many of the
most important aspects of human cognition like attention, memory, reasoning and processing speed [79]. While
various efforts are under way to identify specific aspects of neurocognition that may lie closest to the neurobio-
logical etiology and pathophysiology of schizophrenia, providing relevant convergence with animal models of
cognition, standard neuropsychological measures continue to demonstrate the greatest sensitivity to functionally
relevant cognitive impairment [80].

Kraepelin described the term “dementia praecox” which literally means cognitive decline with its onset in
youth and this was reconfirmed by Blueler in 1911 [81]. The cognitive deficit is generalized in nature and is
more pronounced in few localized areas. A review on the subject describes cognitive changes in a systematic
manner [82]. They discussed the changes in memory, processing speed, verbal fluency, attention, executive
function and working memory. Cognitive deficit predates the onset of symptoms. It persists through the long-
term course of schizophrenia [83]. Modest improvements in cognitive function are observed in the course of an-
tipsychotic treatment [84]. The course of cognitive function through schizophrenic illness has not been defini-
tively outlined. Cognitive impairment, social cognition such as deficits in a theory of mind is a strong predictor
of poor social and vocational outcome. Though cognitive deficits in patients with schizophrenia tend to be more
severe and persistent compared to patients with psychotic and non-psychotic affective disorders, they are not
qualitatively different [85]. The impairment may change in nature and degree but overall it is fairly stable
throughout the entire course of schizophrenia except in early phase where it continues to decline [86]. Studies
imply that it can distinguish patients with schizophrenia from normal controls with more specificity than imag-
ing evidence or other techniques [87]. Cognition has been proposed as criteria to diagnose schizophrenia ex-
plaining its sensitivity and significance [88].

There has been considerable research understanding the mechanisms that generate cognitive dysfunction.
Studies from genetics, neurochemistry and neuroimaging throw sufficient light on the subject though detailed
elucidations are beyond the scope of this review [89]. There is a significant neuronal loss in overall growth of
the brain and particularly in the localized areas of the prefrontal cortex and hippocampus [90] [91]. This neuron-
al loss and abnormal architecture of the neuronal mesh remains vulnerable due to deficiencies of protein sub-
stances like BDNF [92]. An aggregate brain lesion is reflected in functional as well as structural imaging. These
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neurobiological changes have reliable degree of correlation with cognitive impairment as measured by several
neuropsychological tests; however it is important to remember that our methods of measurement of neuropsy-
chological changes are not yet sophisticated enough and we know only what we can measure [93]. There are de-
finite questions like whether we measuring the right cognitive function and whether we are measuring with sen-
sitivity and specificity [94]. Abnormalities of neurotransmitter systems represent more central changes in several
pathways like dopamine, GABA, NMDA and acetylcholine [95]. These neurotransmitters are under direct ge-
netic control most prominently being the catechol-O-methyl transferase (COMT) gene [96].

The process and mechanism of how neurocognitive impairment leads to poor outcome on clinical, social and
personal parameters, is not clearly known. Findings from psychological and neurobiological research do not
provide a clear trajectory [97]. Most likely such mechanisms involve findings from the neurobehavioral, psy-
chological and neurobiological fields while findings from research aboutthe resilient brain, social cognition,
metacognition and cognitive resiliency are significant in explaining this complexity [98]. Cognitive testing indi-
cates that dysfunction of the frontal lobes, temporal lobes, left or right hemispheres in general and their connec-
tions to the basal ganglia are involved though the causal directions of these associations have not been estab-
lished [99]. About 80% of individuals with a diagnosis of schizophrenia struggle with a variety of neurocogni-
tive and socio-cognitive deficits [100]. The neuro-cognitive domains typically affected include speed of pro-
cessing, attention/vigilance, working memory, verbal learning, reasoning and problem solving [33] whereas so-
cial cue perception, affect recognition, attribution, and theory of mind are the socio-cognitive domains most af-
fected [101]. How cognitive impairment leads to decreased social and functional capacity remains much more
obscure and complex. Many attempts have been made to decode such behavioral responses, but with only little
success.

It is presumed that some final common pathway exists which arises from an overlapping feature of psycho-
logical and neurobiological dimensions. A number of theories have been proposed. All the models and theories
arise from the assumption that neurobiological changes take place much early in life [102]. The process of dys-
function is sufficient to cause learning and memory impairment and leads to poor capacity for behavioral res-
ponses [103]. The final common pathway appears to be a sequential change from neurocognitive dysfunction to
social cognition which leads to meta-cognitive changes. This supports the idea of impaired social functioning—
regardless of whether it is social communication or performance. This may be attributed to impaired metacogni-
tive or social cognitive abilities in patients with schizophrenia above and beyond neurocognitive impairments
[104]. Here there may be a common mechanism suggesting impairment in working memory to guide behavior
and a function we refer to as proactive control. There may be a theoretical link between cellular abnormalities
(e.g., reductions in dendritic spines, and interneuron dysfunction), functional disturbances in local circuit func-
tion (e.g., gamma abnormalities), altered inter-regional cortical connectivity, a range of higher cognitive deficits,
and symptom presentation (e.g., disorganization) in schizophrenia [105]. Another mechanism suggests that
learning is based on repeating a task which becomes gradually more difficult [106]. Learning impairments have
been consistently reported in schizophrenia while there is still a debate over impairments to implicit learning.
For example, some studies report that implicit learning is intact for tasks such as probabilistic classification
learning [107], weather prediction and artificial grammar learning [108], while others report an impairment in
color pattern learning but not in letter string learning [109]. The impact of metacognition on awareness of illness
and social functioning seems to be partially independent of neurocognitive functioning [110]. Research into me-
tacognitive abilities in schizophrenia has revealed new insights into the understanding of individual symptoms
and outcome measures, with potentially important implications for psychotherapy and meta-cognitive remedia-
tion in schizophrenia [111].

Several sub-processes may be involved in explaining such a link between poor understanding of mental states
and impaired social or community functioning. This involves deficit in emotion regulation, enhanced cognitive
biases, deficit in social communication skill and poor awareness of illness [112]. Metacognitive deficits seem to
be most severe in patients with prominent disorganization symptoms [113]. Accordingly, it is equally unknown
whether patients with different subtypes respond differentially to social cognitive remediation therapy [114]. A
number of studies involving antipsychotic treatments, behavior therapy and rehabilitation are present. Trials of
medication have met with little success, potentially requiring exploration of non-drug treatment [115]. Antipsy-
chotic effects on cognition and pharmacological augmentation as a cognitive enhancement strategy have met
with limited success. The effects of antipsychotic medications on cognition in schizophrenia and first-episode
psychosis appear to be minimal [116]. Important work on the effects of add-on pharmacologic treatments is on-
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going. Very few of the studies completed to date have had sufficient statistical power to generate firm conclu-
sions; recent studies examining novel add-on treatments have produced some encouraging findings [83] [117].
Cognitive remediation programs have generated considerable interest as these methods are far less costly than
pharmacologic treatment and are likely to be safer [118]. A growing consensus suggests that these interventions
produce modest gains for patients with schizophrenia, but the efficacy of the various methods used has not been
empirically investigated. In neurocognition, drill and practice training is used more frequently and with a variety
of different procedures such as auditory training or target discrimination [119]. Tailoring the training to specifi-
cally address precise deficits might be one of the key benefits of drill and practice training. However, from the
studies we evaluated, drill and strategy training was more easily generalized to all neurocognitive deficits. In-
deed, a recent meta-analysis on the benefits of cognitive remediation in schizophrenia noted that this modality of
training produces stable benefits on global cognition [120].

Another approach for dealing with resistant cognitive function is to deal with the determinants of cognition. It
is in this connection that research on resilience is significant which examines if personal factors can make any
difference to cognition.

1.4. Resilience and Neurocognition—The Relationship

The main question in focus here is whether the trajectory of cognitive impairment is determined or defined by
resilience and if so then what are the factors between the two? We also try to examine whether there is a clinical
implication of this phenomenon. As stated above there are both direct as well as indirect evidence for the com-
plex interaction between resilience and cognition. Resilience is a factor which determined a number of factors
which are closely related to outcome in schizophrenia. Resilience is no doubt an outcome determinant in
schizophrenia. Resilience as described earlier in this paper is a human capacity to adapt swiftly and successfully
to a stressful or traumatic event and return back to a positive state. Recovery from serious mental illness is now
understood as involving personal growth, expanding abilities, and developing a meaningful life despite illness
[121]. The ability to achieve the goals of recovery implies the presence of individual resilience. If resilience is
the ability to experience severely stressful events and not develop mental illness, then possibly, people who ex-
perience stressful events and develop schizophrenia are demonstrating vulnerability [122]. Resilient individuals
have at their disposal, a number of supportive factors that are protective when risk or a significant threat is pre-
sent [123]. The relationship of resilience-cognition and schizophrenia is too complex, while cognition forms on-
ly a part of the illness, resilience is involved in the entire process of development of the illness [124]. Resilience
is associated with genetic vulnerability and evidence for this is arising from low levels of resilience noted in
mothers of schizophrenic patients [125]. The increased vulnerability which gives rise to this is perceived as a
threshold dispenses of the individual towards stimuli. Resilience requires more than a return to original func-
tioning and expects that additional experiences will be gathered to underpin the ability to grow after recovering
functioning [126]. The subject of cognitive neuroscience and resilience being responsible for outcome in
schizophrenia is complex. Resilience is one of the recent areas of research in adult mental health. Number of
studies shows its significance in determining general well being in patients suffering from mental disorder [127].
However, very little work is available in the field of cognitive dysfunction, resilience and schizophrenia. It is
clear that neurocognitive impairment is one of the most important symptom, cluster or domain, which deter-
mines major share of functional outcome. Many studies have repeatedly demonstrated that it is resistant to
treatment [128].

Studies also show that resilience is a protective factor against development of mental illness and has a neuro-
biological basis [129]. Available evidence suggests that poor outcome may be resulting from a shared and com-
bined effect of neurocognitive impairment by schizophrenia psychopathology and resilience [130]. This intricate
relationship involves a process, which relates to genetic vulnerability and thus functional outcome seems to be
associated amongst others with less vulnerability and greater resilience [131]. Studies suggest that patients with
lower level of resilience deal poorly with adverse situation and stressful conditions. Individuals with high resil-
ience suffer from low psychopathology and recover better [132]. Resilience can also prevent progression of pa-
thology thus it can improve function in both symptomatic and asymptomatic conditions. One of the pathways is
direct impact of resilience on outcome because it enables patients to deal with stressful situations, be more satis-
fied and have more capacity to cope with the illness. Overall these patients achieve a better quality of life [133].
Yet another process involves neurobiological and neurocognitive pathways. In neurobiological pathways there
appears to be shared abnormality between functional and anatomical changes caused by low level of resilience
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and neurocognition itself [134]. In recognition of the complexity of psychosocial dysfunction offers a starting
point to systematically address the question of association of poor meta-cognition and symptomatology. This
suggests that abilities to form representation of one’s own mind are frequently disrupted which is the core
symptom and part of the social problems found in psychosis [135].

The inability to initiate an action on the basis of one’s own intentions may manifest in form of disorganised
behaviour. With regard to social functioning there are a range of reasons to assume that hypothesized deficits in
meta-cognition might impact social and vocational functions as well [136]. There is evidence of meta-cognitive
deficits that might be expected to limit psychosocial functions. It is not clear though what deficits are related to
which kind of function and exactly in which manner. More important is the question whether meta-cognitive
function is linked to psychosocial function independent of neurocognitive impairment remains unclear [137].

1.5. Certain Viewpoints

Thus functional outcome seems to be associated to less vulnerability and greater resilience. In the pathway to-
wards poor outcome two main processes take place viz. the mechanism of deficiencies in learning, which leads
to neurobehavioral response and thereby leading to poor functioning. This process involves sequence of changes,
of impairment of learning and memory, leading to impaired social cognition [138]. Studies suggest that patients
with lower level of resilience deal poorly with adverse situation and stressful conditions. Individuals with high
resilience suffer from low psychopathology and recover better. Resilience can also prevent progression of pa-
thology thus it can improve function in both symptomatic and asymptomatic conditions. One of the pathways is
direct impact of resilience on outcome because it enables patients to deal with stressful situations, be more satis-
fied and have more capacity to cope with the illness. Overall these patients achieve a better quality of life. In
neurobiological pathway there appears to be shared abnormality between functional and anatomical changes
caused by low level of resilience and neurocognition itself. There is significant neuronal loss in overall growth
of brain, which is localized in prefrontal cortex and hippocampus. In recognition of the complexity of psychoso-
cial dysfunction offers a starting point to systematically address the question of association of poor metacogni-
tion and symptomatology. This suggests that abilities to form representation of once own mind are frequently
disrupted which is the core symptom and social problems found in psychosis [139].

2. Conclusion

Resilience may thus serve as an outcome determinant in neurocognitive pathways in schizophrenia as it pro-
motes personal growth as well as cognitive survival. Today we are at an era in the management of schizophrenia
where most conventional therapies cause a symptom remission but fail to bring about good social and cognitive
outcomes. Resilience based interventions in schizophrenia may hold the key in promoting long term well being
in recovery from schizophrenia. Cognitive remediation and cognitive enhancing therapies when combined with
resilience enhancing interventions may hold the key to promote neurocognitive pathway preservation in schizo-
phrenia. The next step in the management of schizophrenia may well involve the methods to build resilience and
promote enhancement of resilience.
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