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Introduction: 
The discussion about biological or socialcauses of schizophreniaare an opportunity for improvement in our science, thinking and action.The discussion has already led to researchers starting to think differently and to move outside their specific field of exploration. A variety of findings in both the social and biological literature demonstrate that biological and social causes are linked and cannot be considered in isolation (Van Os et al 2010, Van Os and Kapur 2009). 
It is clear that the urban environment changes the exposure that a person or group has to biological risk factors.  For example, there is some work that suggests that malnutrition inutero is linked to increased risk of psychosis in later life (Van Os et al 2010). Rates of malnutrition are increased in urban settings and world wide it is an increasing problem because of rapid urbanization in low and middle income countries.  Rapid urbanization is a consequence of globalization. 
More fundamental interactions between biological, environmental and social are found in the links between genetic predisposition and risk of illness. Urban living influences the vulnerability to developing schizophrenia that is seen in people who have family members with the illness.The increased risk of schizophrenia linked to being born or brought up in a city is mainly because of increased rates of schizophrenia in those who have familial risk. Studies have shown that the impact of urbanicity on psychotic symptoms is significantly greater in those who have a family history of psychosisand the impact of cities on rates and risk in this groupis increasing (Van Os et al 2010).
Genetic risk also potentiates other biological risks. When people are given the active ingredient in cannabis, some develop psychotic symptoms but most do not.  The group that develops psychotic symptoms are overwhelmingly people with a family history of psychosis.  Similarly imaging studies have reported that the active ingredient in cannabis can have a direct toxic effect on the brain, leading to decreased brain volume.  However, this toxic effect is only seen in people with a family history of schizophrenia. It is not seen in those without a family history. (Van Os et al 2010)
Social factors also interact with each other.  Social cohesion is linked to the rate of schizophrenia in an area.  However, the impact of social cohesion on schizophrenia risk is only present on ethnic minority groups and those from lower socio-economic groups. (Kirkbride et al 2008)
These and other findings argue that different risk factors may potentiate or decrease the impact of each other.  Different types of risk factors may interact and the actions of specific risk factors to increase the rates of illness may be dependent on other risk factors being present. (Morgan, McKenzie and Fearon 2008). There is a complex web of causationbut there are different sciences at different levels, individual and ecological involved. Moreover, the biological literature, the psychological literature (Bental et al 1998) and the social literature all point to the action of specific risk factors being exquisitely linked to specific time periods when the brain is maturing. 
This leads to a movement away from research that focuses entirely on biology or social factors toward investigations that focus on the interactionsbetween the two, as well as the mechanisms underlying those interactions,is a crucial development in the field (Van Os et al., 2010).
From this it follows that we are less likely to find the causes of mental illness in the brain or in the social environment alone.  We are more likely to find causes in the processes through which we adapt to the environment (Van Os and Kapur 2009). 
These processes can be considered not only at an individual level but also at ecological and interactional levels.  Because they are adaptations we should considered them over time but we should also consider how the ability to adapt may change over time.
Part of the new thinking of the causes of schizophrenia and other psychoses is to move towards investigation of neurogenesis, epigenetics and inflammation at the individual level (Van Os and Kapur 2009). These are all dynamic ways in which the brain adapts itself to optimize the way the body reacts to the environment. But the thinking should also include psychological adaptation to new ways of living.  In addition context needs to be taken into account because the environment in the most important area of risk for population health: increased migration, rapid urbanization and decreasing social capital all produce environmental conditions that increase the risk for psychosis.  And the more risks that are in the environment, the higher the population risk of schizophrenia (Morgan McKenzie and Fearon 2008). 

The four dimensions:
There is clearly now a deeper understanding of the aetiology of schizophrenia and other psychoses than there was previously but it can sometimes appear to be complex and confused. 
I will use the four dimensions model of causation to summarize our current understanding (Shah, Mirazhi and McKenzie 2011).  I use this in part because it mixes biological, social and psychological mechanisms at individual level and also similar mechanisms at the ecological level.  In addition to identifying interactions between individual and ecological levels it also understands the impact of time.
Dimension 1: At an individual-level our understanding is similar to that of heart disease in that there is an inherited risk, but whether one develops a heart attack ornot depends on other risk, protective, and health promoting factors that are encountered. 
The risk of developing a psychosis for anyindividual depends in part on inherited vulnerabilities, but in additionrests on the balance of exposures to factors that either increase risk forillness or enhance mental health. 
Social risk factors could include the use ofcertain drugs (especially cannabis), racial discrimination, and childhoodexperiences influencing development, such as bullying and psychologicaltrauma, separation from parents, and other childhood adversities (Boydell et al.,2004). 
The number and severity of exposures as well as their interactionsmay all contribute to the risk of developing a psychotic illness.Previous work has shown that the greater the number of risk factors,the higher the risk of psychosis. Unfortunately, there has been less work on protective factors than risk factors.
Dimension 2: At the ecological level, societal factors may change the amount and type of environmentalexposures that a group is exposed to.  They change the risk profile for a whole population or increase thevulnerability of specific socially demarcated groups. 
The model here issimilar to that of diabetes, where changes in the availability and quality ofcertain types of food and cultural changes,such as increasinglysedentary lifestyles, have led to markedly increased rates of the illness.
Groups with similar individual-level risk profiles may have different ratesof illness dependent on the ecological environment. In addition tofactors like diet and exposure to infectious diseases which influence earlyneurodevelopment, environmental risk factors that may contribute to therisk of psychosis include city birth and city living, social cohesion, socialfragmentation, being a member of a minority group living in areas withlow population densities of one’s group, and migrants from countriesthat are predominantly black living in countries that are predominantlywhite (Ivan Os et al 2010, Morgan, McKenzie and Fearon 2008) .
Level 3:  Of course, individual and ecological risks interact. Forexample ecological factors may decrease the rates of illnessby decreasing the impact of individual risk factors. The social safety net and certain types of bridging social capital, forinstance, may decrease the impact oflife events on the risk of schizophrenia at a population level.   Where as, other ecological factorscould interact with individual-level factors to increase risk. Social disorganization may decrease the capacity to cope with social risk factorssuch as family discord or unemployment.  There is some evidence that the impact of minoritygroupmembership on psychosis risk is linked to the density of thatminority group in a geographic region or neighborhood. The incidenceof schizophrenia in minority groups is higher in those who live in areaswhere there are fewer other people from minority groups.On the other hand institutional racism is likely to increase the impact of individual level racism on mental illness. 
Individual and ecological factors may not simply be independentvariables acting in concert, but may interact in ways that amplify ordampen each other’s effects. 
Social factorsalso may alter biological risk in multiple ways. For example, socio-culturalfactors at an ecological level, such as the trend toward olderpaternal age at conception, may change psychosis risk in offspring at apopulation level by increasing the rate of children with genetic vulnerability(March & Susser, 2006).New evidence is rapidly emerging in this field. Binbay and colleagues,for instance, have reported that the association between familial liabilityto severe mental illness and the expression of illnesses within the psychotic spectrum is stronger in more deprived neighborhoods, in highunemploymentneighborhoods, and in neighborhoods high in socialcontrol (Binbay et al., 2012).
Further complexity is introduced by work on child braindevelopment. This work has shown that the same exposure to an individual level social determinant may havenegative or positive impacts on the developing brain, depending on theindividual’s previous history of exposure to social determinants. If thebalance of exposures has been negative, then an otherwise neutral factormay be experienced as negative. Alternatively, if the balance of exposureshas been positive, some challenges may actually enhance brain development.  Through this means context may actually change the nature of an exposure, from positive to negative.
Level 4: Underlines the importance of “time”; an individual’s history and the possibility that the sequence of exposure may be important. 
Time, isimportant in several other ways. First, sufficient exposure to an individual-levelor ecological risk factor may only occur over time. Second, time may beneeded for the interaction between individual and ecological risk factorsto amplify. Third, there are sensitive periods in brain developmentduring which exposure to certain risk factors may be more important.
For instance, being born and brought up in a city is aetiologically moresignificant in schizophrenia than living in a city per se (Lederbogen,Haddad, & Meyer-Lindenberg, 2013). Other risk factors such as separation fromparents may be more important in childhood than adult life. Fourth,there may be a delay in time between the exposure to a risk factor and thedevelopment of psychosis. For instance, the impact of maternal malnutritionon psychosis risk may only be evident when offspring reachearly adulthood (Susser et al., 2008). Lastly, the impact that a socialfactor has on an individual may be determined in part by the cumulativeor profound effect of previous life experiences. These include the historyof prior exposures linked to sensitization or resilience and the waythat history may change our perception of our environment. A ten-yearfollow-up study on a population sample of 3,021 people in Germanyrecently reported that early adversity may impact later expression ofpsychosis by increasing exposure to later adversity and/or by renderingindividuals more sensitive to later adversity if these early experiences aresevere. (Lataster, Myin-Germeys, Lieb, Wittchen, & van Oss, 2012)

From aetiology to intervention:
Using these understandings to produce interventions is still some way off. Self-regulation of adaptation through cognitive and behavioral interventions are increasingly being seen as possible promising avenues for the treatment of some of the symptoms of schizophrenia.  However, at a policy and ecological levela focus on decreasing the impacts of migration, rapid urbanization and cities on the population should be a focus. Rapid urbanization is one of the biggest impacts of globalization and one of the biggest social challenges of our age.  It produces a perfect storm of people losing their support networks, living in a new culture of competition for often poorer resources and with a social infrastructure which is not set up for people to thrive.  The psychological impacts increase stress and the risk of psychosis.  
That there are mechanisms at an individual level such as neurogenesis, inflammation and epi-genetics that offer plausible explanations for how the social world gets under the skin to cause schizophrenia and other psychoses is exciting.  Similarly the psychological mechanisms for the production of psychosis offer avenues for treatment.  
However, psychosis can ruin individuals and families.  Acute psychosis is a dangerous condition that may lead to suicide and certainly can scar an individual’s life and that of their family and friends. Minimizing the impact through effective treatment is one goal but prevention is the one that I find more attractive. 
Using our models of causation we can think through possible intervention not just at the individual level but also at the ecological and interactive levels. These are exciting but early days in aetiological research into psychosis based on a multi-level understanding. I believe the tension between the biological and the social led to a trade-off which has sparked ingenuity. Whether we use this to move to another level has yet to be seen, but all the elements are there for a revolution in our understanding of mental illness based on the work on the aetiology of psychosis.
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