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ABSTRACT  

Background: A growing body of evidence suggests that urban living contributes to 

the development of psychosis. However, the mechanisms underlying this 

phenomenon remain unclear. This paper aims to explore the best available 

knowledge on the matter, identify research gaps and outline future prospects for 

research strategies.  

Method: A comprehensive literature survey on the main computerised medical 

research databases, with a time limit up to August 2017 on the issue of urbanicity 

and psychosis has been conducted.  

Results: The impact of urbanicity may result from a wide range of factors (from 

urban material features to stressful impact of social life) leading to “urban stress”. 

The latter may link urban upbringing to the development of psychosis through 

overlapping neuro- and socio-developmental pathways, possibly unified by 

dopaminergic hyperactivity in mesocorticolimbic system. However, “urban stress” is 

poorly defined and research based on patients’ experience of the urban environment 

is scarce. 

Conclusions: Despite accumulated data, the majority of studies conducted so far 

failed to explain how specific factors of urban environment combine in patients’ daily 

life to create protective or disruptive milieus. This undermines the translation of a 

vast epidemiological knowledge into effective therapeutic and urbanistic 

developments. New studies on urbanicity should therefore be more interdisciplinary, 
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bridging knowledge from different disciplines (psychiatry, epidemiology, human 

geography, urbanism etc.) in order to enrich research methods, ensure the 

development of effective treatment and preventive strategies as well as create urban 

environments that will contribute to mental wellbeing.  

 

 

 

1. INTRODUCTION  

A city is a human settlement forming a complex system providing individuals with 

important resources but also exposing them to potential adversities. A growing body 

of evidence converge to suggest that “urbanicity”, the impact of living in urban areas 

at a given time (Vlahov & Galea, 2002), is a risk factor for the later development of 

psychosis with a critical time window for exposure during childhood (C. Bø. Pedersen 

& Mortensen, 2001). The mechanisms underlying this link remain however unclear, 

consequently limiting the possibilities to translate this observation into useful 

preventive treatment strategies. The fact that more than 50% of the World population 

lives in cities (United Nations Population Fund, n.d.), a proportion likely to increase in 

the future, makes the resolution of this question an urgent matter.  

The aims of this paper are threefold. First, we provide a survey of the scientific 

literature studying the link between urbanicity and psychosis in order to identify the 

concepts used so far to clarify this issue and the hypotheses that have emerged from 

them. Second, we identify gaps and domains where information is either lacking or ill 

defined. Third, we propose new ways to tackle this important issue, focusing on the 
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need both to include patients’ point of view and to expand the approach in the frame 

of interdisciplinary collaborations.  

 

2. METHODS 

We conducted a comprehensive literature survey on the main computerised medical 

research databases (EMBASE, MEDLINE Ovid SP, PSYCINFO, PubMed) in order to 

identify the body of literature published up to August 2017 on the issue of urbanicity 

and psychosis (for details, refer to appendix). We first included articles in English and 

French treating epidemiological data, etiological and neurobiological underpinnings 

of psychosis, if they contained urbanicity as an environmental risk factor, and then 

completed the database with hand-searched references. The aim of this survey 

paper is to summarize and organise the existing literature in such a way that we can 

identify limitations and define new directions for further research. Therefore, some 

studies including only healthy individuals or focusing on aspects of the urban 

environment that may be potentially risk increasing were also included, considering 

they may shed light on hypothetical psychopathological mechanisms. Studies based 

on specific populations such as elderly, conscripts, patients suffering from a physical 

condition or a mental handicap, were however excluded.  

 
  

3. RESULTS 

 

3.1 EPIDEMIOLOGICAL DATA SUGGESTING A LINK BETWEEN URBANICITY 

AND PSYCHOSIS 

This article is protected by copyright. All rights reserved.
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The suggestion that the urban environment may constitute a risk factor for the later 

emergence of schizophrenia emerged in the 1930’s. In his seminal work on 

psychosis in migrants, Ødegård, (1932) advanced the “selective migration theory” to 

explain the excess of psychiatric hospital admissions in migrants compared to the 

native population, a hypothesis according to which migrants were more prone to 

develop psychosis. A few years later, Faris, R. E. & Dunham, H. W., (1939) observed 

in their study of Chicago a centre-periphery pattern with the highest concentrations of 

cases of schizophrenia in the city centre, a pattern that they did not find for manic-

depressive psychosis. They however excluded the so-called ‘social drift’ hypothesis 

(a downward shift in social class linked in our case to the emergence of 

schizophrenia and psychosis), which periodically resurfaces in the literature 

(Goldberg & Morrison, 1963; Hudson, 2012). They considered that people suffering 

from schizophrenia were not in poor central area because their illness drove them 

there, but because of their lack of social integration and hence their isolation, which 

is characteristic of those areas. 

However, the search for a “biological” and mainly genetic cause to schizophrenia 

overshadowed the interest for the urbanicity and psychosis link during almost five 

decades. But the awareness of the complexities of genetic and neurobiological 

mechanisms progressively toned down ambitions for the discovery of a “simple” 

biological explanation, and the emergence of new concepts suggesting an interaction 

between genes and environment created a context where the impact of urban 

upbringing found its place again in the list of possible risk factors for schizophrenia. A 

new wave of epidemiological publications based on various designs and locations 

has, since then, clearly confirmed the higher prevalence of schizophrenia in urban 
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centres (J. Allardyce et al., 2001; Judith Allardyce et al., 2005; Kirkbride et al., 2006, 

2017; Kirkbride, Jones, Ullrich, & Coid, 2014; Marcelis, Navarro-Mateu, Murray, 

Selten, & Van Os, 1998; Mortensen et al., 1999; C. Bø. Pedersen & Mortensen, 

2001; Sørensen et al., 2014; Sundquist, Frank, & Sundquist, 2004; Szöke et al., 

2014; Van Os, 2004; Zammit et al., 2010). In addition, any doubts about potential 

research artefacts have been ruled out by various review papers and meta-analyses 

which converge in confirming the presence of a correlation between urban upbringing 

and risk to develop schizophrenia (McGrath et al., 2004; Cantor-Graae and Selten 

2005; Krabbendam and van Os, 2005; Allardyce and Boydell 2006; March et al., 

2008; Van Os et al. 2008;  Kelly et al., 2010;  Vassos et al., 2012; Heinz et al., 2013 ; 

Vilain et al., 2013; Penkalla et Kohler 2014 ; Gruebner et al., 2017). 

Existing data (Marcelis et al., 1998; Pedersen and Mortensen 2001; Krabbendam 

and van Os, 2005; Kirkbride et al., 2006 and 2014; Laursen et al., 2007) suggests 

that this correlation isn’t specific to schizophrenia alone and that it can also be 

observed with other forms of non-affective psychoses. The link between urban 

upbringing and increased risk to develop mood and/or anxiety disorders is less 

documented but is suggested by some authors (Peen, Schoevers, Beekman, & 

Dekker, 2010).   

In addition, Pedersen and Mortensen (1999 and 2001) have reported a linear dose 

response relationship between the risk to develop schizophrenia and the number of 

years spent in a highly urban environment before age 15. Moreover, Marcelis et al. 

(1998) and Carsten Bøcker Pedersen & Mortensen (2001), observed a mitigation of 

the risk of psychosis in children born in cities who later moved to rural areas, and an 

increased risk in subjects who grew up in rural environment and moved to cities 
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during adolescence, adding support to the hypothesis of a direct impact of urbanicity.  

Finally, some data suggest the magnitude of this link is not negligible. Recent 

research shows that the “population attributable risk” (the proportion of cases that 

would not occur in a population if the risk factor was eliminated) for urbanicity, its 

proxy factors and any other risk factor in interaction with them is equal to 30% 

(Krabbendam & van Os, 2005; Spauwen, Krabbendam, Lieb, Wittchen, & van Os, 

2004). 

Taken together, these findings (effect size, consistency, specificity, temporality and 

biological gradient) fulfil at least 5 of Hill’s 9 criteria of causation (Hill, 1965), and 

therefore confirm that limiting the explanation of increased prevalence of psychosis in 

cities to social drift or selective migration mechanisms is insufficient (Carsten Bøcker 

Pedersen, 2015; van der Ven et al., 2015).  However, now that the correlation 

between exposure to urban environment during childhood and later development of 

psychosis seems well established, it has become increasingly critical to go to the 

next step and understand which specific features of urban living may explain this 

phenomenon, in the hope to develop preventive strategies.  

Although the time limit of our survey is set for August 2017, it is important to note that 

a recent paper (DeVylder et al., 2018) doesn’t confirm higher odds for psychosis in 

urban areas in low and middle-income countries. Similarly  Colodro-Conde et al., 

2018 suggest that individuals with increased genetic risk tend to live in urban/dense 

areas, an observation that nuances previous findings.  

 

3.2 DISENTANGLING THE “URBAN ENVIRONMENT” AND ITS INFLUENCE ON 

PSYCHOSES 
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Schizophrenia is a polygenic disorder with a nonlinear and highly variable course and 

presentation, depending on the timing, type, duration and severity of the exposure to 

risk factors (Maric & Svrakic, 2012). The precise mechanism through which the 

interaction between genetic liability and environmental factors occurs remains 

however unclear. By analogy with cancer, the explanatory model of a ‘’two hit’’ 

scenario has been proposed, where a genetic defect (‘‘first hit’’ e.g. placental / foetal 

genes down-regulation etc.) would not result in illness unless combined with another 

genetic or environmental factor (‘’second hit’’). Indeed, numerous elements, acting 

through various mechanisms, correlate with a higher risk to develop psychosis or 

schizophrenia.    

 

While “urbanicity” belongs to the list of risk factors, it is a generic term, which 

probably covers a number of known as well as unknown and interconnected 

environmental and social risk factors. Explanations for the occurrence of this link fall 

into two main categories. The first line of thoughts suggests that living in a city leads 

to a higher rate of exposure to some of the risk factors identified so far (see the table 

for risk factors that are more relevant in an urban environment) and hence to higher 

probability to develop psychosis. The second suggests rather that some specific 

aspects of the urban environment itself, such as its physical complexity or the 

intensity of social interactions, may play a central role in the phenomenon. This 

second line has recently gained increasing attention in the frame of an emerging 

trend for experimental in-situ or virtual studies (Bromley, Mikesell, Mates, Smith, & 

Brekke, 2012; Broome et al., 2013; Ellett, Freeman, & Garety, 2008; Freeman, 
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Emsley, et al., 2015; Freeman, Waller, et al., 2015; Söderström et al., 2016; Wright, 

Peters, Ettinger, Kuipers, & Kumari, 2014) where the impact of the environment on 

patients can be measured.  

In the following sections of this paper, we will (A) firstly describe factors that may link 

psychosis and urbanicity due to their higher prevalence in city contexts, secondly 

explore the concept of “urban stress” and finally describe various neurobiological 

mechanisms that have been proposed so far. 

 

3.2.1. Factors that may explain the link between psychosis and urbanicity due 

to their higher prevalence in city contexts  

Some authors have suggested that both exposure to infectious agents during 

pregnancy (Brown, 2011; Brown et al., 2004; Susser, Schaefer, Brown, Begg, & 

Wyatt, 2000; Torrey, Bartko, Lun, & Yolken, 2007; Yolken, Dickerson, & Torrey, 

2009) and obstetric complications (Eaton, Mortensen, & Frydenberg, 2000) may 

occur at a higher rate in urban environment. Similarly, some authors suggested that 

deficit in vitamin D is more frequent in cities than in rural environment (McGrath, 

1999; McGrath, Burne, Féron, Mackay-Sim, & Eyles, 2010). However, a study 

showed that difference in the rate of non-affective psychoses between urban and 

non-urban samples remained significant after controlling for the potential effect of 

these factors, suggesting that urban living during childhood in itself drives the risk for 

the development of the disorder (Harrison et al., 2003).  

 

In a similar fashion, it has been suggested that cannabis abuse, a well identified risk 

factor for the development of psychosis (Degenhardt et al., 2009; Henquet, Murray, 
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Linszen, & van Os, 2005; Moore et al., 2007), is more prevalent in urban samples. 

However, here again, significant differences in prevalence of psychosis between 

urban and non-urban populations are maintained after controlling for this variable, 

suggesting that other mechanisms are involved (Kuepper, van Os, Lieb, Wittchen, & 

Henquet, 2011).  

 

3.2.2. The concept of “Urban stress” 

 

Despite the frequent use of this term both in scientific papers and more generally in 

the media, the precise nature of “urban stress” remains poorly defined. Although it is 

most of the time used as an umbrella term, various scientific publications provide 

interesting information about its possible components, which may be relevant to the 

urbanicity-psychosis nexus. 

 

3.2.2.a. The built environment may affect mental health in various ways, not only by 

increasing the exposure to infectious agents, light, traffic, noise or pollution, but also, 

by becoming ‘’psychotoxic’’ by itself. Indeed, urban design (tall and impressive 

buildings, narrow streets with no escape ways, billboards and flashing light 

containing instructions and meanings) may shape and alter individual behaviour and 

social exchanges. This could be linked, as proposed by Golembievski, to the fact that  

‘’… there is nowhere else where design is more ubiquitous than in the city, where 

literally every piece of rubbish carries meaning and potentially triggers action‘’ 

(Golembiewski, 2013, 2017; Golembiewski, 2016). It is interesting to note, that recent 

imaging and EEG studies indicate distinct patterns of prefrontal activity when healthy 
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subjects are exposed either to natural or urban environment, and that they report 

reduction of anxiety and tension when exposed to visual stimulation by nature (Chen, 

He, & Yu, 2016; Igarashi, Song, Ikei, & Miyazaki, 2015; Song et al., 2014). An 

obvious difference between city and rural areas is indeed the availability of green 

spaces. While the absence of noise, pollution and social stress may mediate its 

beneficial impact on psychological wellbeing, the restorative properties of the 

experience of nature may also be an important factor that deserves specific studies 

in schizophrenia (Tost, Champagne, & Meyer-Lindenberg, 2015).  

 

3.2.2.b. Auditory stimuli, ranging from noise of different nature and intensity to human 

speech (Gottschalk, Haer, & Bates, 1972; Landon J, Shepherd D, McGarryy M, 

Theadom A, & Miller R, 2016; Wright et al., 2014) is a salient component of an urban 

milieu. Some authors have reported higher sensibility to urban noise among patients 

suffering from schizophrenia (Tregellas et al., 2007; Tregellas, Ellis, Shatti, Du, & 

Rojas, 2009). Furthermore, a recent study (El-Kaim et al., 2015) using realistic 

immersive environmental auditory scenes, established that schizophrenia patients, 

shown to have a higher sensitivity to nonstationary sounds (i.e with high rate of 

impacted acoustic features), had greater difficulties in combining stimuli into coherent 

representation than subjects from a control group, especially when it comes to 

negative or frightening emotional valence of the stimulus. These elements suggest a 

possible role for acoustic stimulations in the emergence or the persistence of 

psychotic symptoms. 
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3.2.2.c. Environmental pollution is a major public health concern, and many authors 

suspect it could be involved in the link between urbanicity and psychosis. Pollutants 

potentially involved include heavy metals (lead and cadmium), constituents of air 

pollution and organic solvents (Attademo, Bernardini, Garinella, & Compton, 2017; 

Brown, 2011; Kelly et al., 2010). In addition, given the impact of air pollution on the 

developing brain (Calderón-Garcidueñas, Torres-Jardón, Kulesza, Park, & Angiulli, 

2014; Dadvand et al., 2015), more research is clearly warranted to study its possible 

role in schizophrenia.  

  

3.2.2.d. Urban milieu can also generate a stress of social nature. Indeed, various 

social interactions in a city can trigger a series of psychological situations (human 

aggression, bullying, exclusion or simply feeling inferior to others) that fall under the 

larger concept of ‘’social defeat’’. Various authors have suggested that social defeat 

may play a significant role in the emergence of various psychiatric disorders 

(Björkqvist, 2001), among which schizophrenia (Selten & Cantor-Graae, 2005).   

 

3.2.2.e. Besides the general urban–rural gradient mentioned above, recent research 

has also established variations of the incidence of psychosis depending on 

neighbourhood characteristics. Neighbourhood studies have brought to light notions 

such as social capital and social fragmentation and disorganisation (Kelly et al., 

2010; Kirkbride et al., 2014; O’Donoghue et al., 2016; W. Veling, Susser, Selten, & 

Hoek, 2015), studying through these dimensions the potential impact of societal 

organization, community structure and degrees of interconnection with others, on the 

risk to develop schizophrenia and other psychoses. It is now accepted that the 
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accumulation of traits that define an individual as different from others is a potential 

risk factor for psychosis (Abed & Abbas, 2011; Tost & Meyer-Lindenberg, 2012; 

Zammit et al., 2010). In addition, cumulative evidence demonstrates an inverse 

correlation between the risk to develop psychotic symptoms and the size of one’s 

own ethnic group density (Boydell et al., 2001; Wim Veling et al., 2008) and ethnic 

identity (Anglin, Lui, Espinosa, Tikhonov, & Ellman, 2016; Wim Veling, Hoek, 

Wiersma, & Mackenbach, 2010). In line with this hypothesis, recent meta-analyses 

regularly confirm greater risk of psychosis among first and second-generation 

migrants across different ethnic groups and in different host countries (Cantor-Graae 

& Selten, 2005; Kelly et al., 2010; Kirkbride et al., 2012; John McGrath et al., 2004; 

C. Morgan, Charalambides, Hutchinson, & Murray, 2010). As mentioned above, 

accumulated data do not however support the selective migration theory according to 

which vulnerable and ill subjects are more likely to migrate (Kirkbride et al., 2012; 

Carsten Bøcker Pedersen, 2015; van der Ven et al., 2015). Along similar lines, other 

determinants of minority status have recently attracted interest and Gevonden et al. 

have suggested that the higher prevalence of psychotic symptoms among LGBT 

population may be linked to the experience of “minority stress” (Gevonden et al., 

2014).  

 

3.2.2.f. Some authors have suggested that early life traumatic experiences and 

violence in city dwellers may mediate the impact of urbanicity on the risk to develop 

psychosis (Frissen et al., 2015; Newbury et al., 2016). Considering that positive 

symptoms in general (Schreier et al., 2009) and paranoia in particular (Bentall, 

Wickham, Shevlin, & Varese, 2012; Janssen et al., 2003) often follow experiences of 
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trauma and victimization, the higher rate of violent acts in urban settings may indeed 

play a role. 

 

3.3. UNDERLYING MECHANISMS  

Although promising, regarding a better understanding of the link between urbanicity 

and psychosis, all the elements mentioned above are correlational and do not 

provide information concerning the mechanism that may concretely underlie this link. 

In the following section, we will attempt to bridge this gap based on available data. 

While the best-established and most important risk factor for schizophrenia remains 

genetic liability, which possibly involves hundreds of genes(Mill et al., 2008), a 

consensus has emerged over the last decade around the possibility of an interaction 

between genes and environment (van Winkel, Stefanis, & Myin-Germeys, 2008). 

Hence, when exploring the possible mechanisms underlying the link between 

urbanicity and psychosis, it is important to remember that human beings are in 

constant interaction with an environment that shapes the brain.  

Acting during pre and postnatal periods, environmental risk factors of biological, 

physical or social nature, operate both at an individual level (for example family 

history of psychosis or migration, season of birth, obstetric complications, exposure 

to infections, toxins or pets, diet, household crowding, etc.) and at a group level (for 

example social capital, social fragmentation and deprivation). Their impact may 

operate through various mechanisms: epigenetic mis-regulation of normal genes 

(COMT, BDNF among others), silencing of protective genes (such as COMT 

Met/Met) increasing both the risk of schizophrenia and its symptom severity among 
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cannabis users as reported by Caspi et al., 2005; Egan et al., 2001 or pathological 

continuation instead of age-related down-regulation of gene activity.  

In addition, the ongoing influence of environmental risk factors during the life course 

may aggravate the initial impact through ‘’stress sensitization’’. This additional 

mechanism may link chronic exposure to environmental stressors with psychotic 

symptoms through use-dependant functional augmentation of pathways that may 

progressively become “hardwired” (Weidenauer et al., 2017). This enhanced 

reactivity induced by environmental adversities involving multiple gene interactions 

may lead to the emergence as well as to the recurrence of psychotic symptoms. 

Within the general framework through which gene-environment interaction occurs, 

there have been various attempts to explore the pathways involved in this process. 

Two partly overlapping concepts may explain the link between exposure to stressors 

and the later development of psychosis (Howes & Murray, 2014) .  

The neurodevelopmental pathway suggests that early life impairments of 

neurodevelopment may predispose persons to be more vulnerable to the impact of 

adverse social environments, and therefore increase the risk linked to prolonged 

exposure to negative life events (Demjaha, MacCabe, & Murray, 2012). In other 

words, various environmental stressors may affect predisposed individuals in periods 

of biological or psychological vulnerability, especially during the phase where fine-

tuning of cortical function is taking place (i.e. critical period). 

The socio-developmental pathway, suggests that the experience of adverse social 

life events (such as prolonged periods of ‘’social defeat’’ through chronic 

discrimination and segregation) may be linked to the progressive emergence of 

psychosis, either through the development of cognitive bias or through dopaminergic 
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hyperactivity (Morgan et al., 2010; Morgan et al., 2002; Murray, Lappin, & Di Forti, 

2008). The dopaminergic hyperactivity in the mesocorticolimbic system in response 

to chronic stress exposure may actually be the common pathway unifying these two 

overlapping concepts. Indeed, social stress may link urban life and increased risk of 

psychosis through dopaminergic hyperactivity (Heinz & Schlagenhauf, 2010; Howes 

et al., 2011; Kirkbride et al., 2007; Meyer-Lindenberg & Tost, 2012; Mizrahi, 2016).   

Converging evidence from neuroimaging and animal studies suggest that an 

alteration of dopamine signalling may be the link between psychosocial stress and 

psychosis. While experimental studies in humans may be difficult to design for 

obvious ethical reasons, animal studies have shown that subcortical dopamine 

release may be affected in situations of social defeat (Covington and Miczek 2001; 

Morgan et al., 2002; Nader et al., 2006). This is in line with studies suggesting that, in 

humans, social defeat may be the underlying mechanism linking psychosocial 

adverse events to risk for psychosis (Selten, van der Ven, Rutten, & Cantor-Graae, 

2013). This seems to be supported by PET studies which have shown increased 

dopamine release proportional to the salivary cortisol response following 

psychosocial or metabolic stress in general population (Adler et al., 2000; Mizrahi et 

al., 2012; Pruessner, Champagne, Meaney, & Dagher, 2004) as well as an 

exaggerated dopamine response in psychosis patients when exposed to stress, 

suggesting a sensitized dopaminergic system.  

Furthermore, chronic stress has been shown to deregulate the hypothalamic-

pituitary-adrenal axis and to alter the maturation process of the brain (Steen et al., 

2011). A set of recent functional magnetic resonance imaging studies have shown 

distinct impacts on social evaluative stress process (provision of negative comments 
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on the performance of subjects) in humans with urban upbringing compared to 

subjects currently living in a city (Lederbogen et al., 2011). While urban upbringing 

appears to affect the perigenual anterior cingulate cortex (a key region for regulation 

of amygdala activity, negative affect and stress), current city living is associated with 

increased amygdala activity. In a sample of 110 healthy subjects, (Haddad et al., 

2015) reported a strong inverse correlation between early-life urbanicity and grey 

matter volume in the right dorsolateral prefrontal cortex (DLPFC) and (in men only) of 

perigenual anterior cingular cortex (pACC). A replication of these results has been 

recently published (Akdeniz et al., 2017). Volume reductions in the DLPFC has been 

linked to exposure to psychosocial stress, including stressful experiences in early life, 

and both anatomical and functional alterations of this region have been identified in 

schizophrenic patients and high-risk populations. In addition, data from Lederbogen 

et al. (2011) showed an elevated neural activity under social stress in the perigenual 

anterior cingulate cortex (pACC) in healthy adults who had lived in urban 

environment during their childhood. They concluded that these observations suggest 

a neural mechanism whereby early-life exposure to urban environment could impact 

brain architecture and increase the risk to develop schizophrenia, a finding later 

supported by Besteher, Gaser, Spalthoff, & Nenadić, 2017. Nevertheless, there is no 

consensus on this question yet (see Frissen et al., 2017 for negative results).  

Taken together, these findings tend to show that urban upbringing has an impact on 

some brain regions, which have been specifically implicated in the pathophysiology 

of schizophrenia (Tost et al., 2015) in line with the dysconnectivity hypothesis 

(Deserno, Sterzer, Wustenberg, Heinz, & Schlagenhauf, 2012; Friston & Frith, 1995; 

Stephan, Friston, & Frith, 2009). The reduction of the control by dorsolateral 
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prefrontal cortex (DLPFC) may contribute to impaired recognition and automatic 

responding to environmental cues and contexts. Combined with elevated subcortical 

dopamine turnover and release in acute psychosis (Abi-Dargham et al., 2000; 

Kumakura et al.,2007 ; Howes et al., 2012) this could result in aberrant salience 

(Kapur, 2003) and misinterpretation of otherwise irrelevant stimuli (Gray 1998; 

Corlett, Honey, and Fletcher 2007) leading to delusional formation.  

Consequently urban stress, at least in a subgroup of patients, could be 

predominantly linked to hypersalience by sensory inundation ( Nelson, Parnas, & 

Sass, 2014; Nelson, Whitford, Lavoie, & Sass, 2014; Postmes et al., 2014), with 

varying behavioural impact, which may occur not only in the active phase of 

psychosis, but also during prodromal stages of the psychotic disorder or among the 

population at high risk for psychosis. Excessive sensory solicitation, be it acoustic, 

visual or olfactory, may operate as an important factor. Besides the unpredictability 

and intensity of each stimulus, their cumulative impact may also be involved in the 

mechanism. The sensation of inundation by sensory information, in particular 

concerning auditory modalities (Light & Braff, 2003; Mcghie & Chapman, 1961), as 

well as higher sensibility to urban noise among patients suffering from schizophrenia 

(Tregellas et al., 2007, 2009) have already been reported. In addition, some authors 

have suggested that perceptual inundation is a core anomaly in schizophrenia 

(Nelson et al., 2014; Postmes et al., 2014).  

All these mechanisms may converge to induce alterations of sensory gating, leading 

in turn to perceptual modulation, over-inclusion, distractibility and fatigue-stress 

modulation, and giving rise to psychotic symptoms, such as hallucinations or 

delusions. This sequence may be particularly relevant in the urban environment 
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where “every part of it is deliberately designed to assert meanings and messages” 

(Golembiewski, 2017). 

 

4. DISCUSSION 

 

Based on our literature survey, we can draw the following conclusions. First, the link 

between urban upbringing and increased risk to develop psychosis is well 

established in high income countries, considering it was replicated in numerous 

studies and meta-analyses and is maintained after controlling for a wide range of 

potential confounding factors as described above. Second, this impact is dose-

dependent and depends on the number of years spent during childhood and 

adolescence in a city environment. Third, although many different explanatory 

models have been proposed, none of them is seems sufficient to explain this link. In 

particular, the suggestion that increased exposure to risk factors (such as infections 

and substance abuse for example) when living in a city environment would explain 

the impact of urbanicity is not sufficient in itself to explain this correlation.  

Therefore, it seems likely that the impact of urbanicity results from numerous factors 

that operate at different scales and which constitute the so called “urban stress” 

(Abbott, 2012), a phenomenon that plays a central role in linking urban upbringing to 

the development of psychosis. This concept of “urban stress” is however neither 

clearly defined, nor well studied. We think a better understanding of its nature is a 

critical element for progression in this domain of research and suggest that exploring 

the personal experience of patients should play a central role in this endeavour. 

Urban stress is multifaceted since it may result from the conjunction of numerous 

This article is protected by copyright. All rights reserved.



 20 

elements, ranging from exposure to multiple visual or auditory stimuli, complex and 

unpredictable traffic and crowd movements or pollution, to more complicated 

phenomena such as complex social interactions. Material features of the city as well 

as the stressful impact of social life may interact with the same neurobiological 

mechanisms mentioned above which may constitute a final common pathway for 

their impact.  

Given the complexity of these mechanisms, the need for interdisciplinary 

collaborations is gaining increasing support (Adli et al., 2017). We have argued 

elsewhere (Söderström et al., 2016) that a shift of scale and viewpoint is necessary 

in order to improve our grasp on the role of specific urban situations and milieus. 

Both a better understanding of how urban stress is experienced and a more fine-

grained analysis of its various components are pre-requisites to the comprehension 

of its link to the development of psychotic phenomena. A change in research 

methodology is necessary in order to shift from urbanicity, generally conceptualized 

as an aggregate of statistical descriptors at the area level, to the level of an urban 

space composed of varied places and situations experienced by persons in their 

everyday life.  

Interdisciplinary research provides a frame where such a change can occur. In a 

recent paper, we have detailed the methodology of a project that explores early 

psychosis patients’ experience of urban environment applying methods stemming 

from various domains, ranging from psychiatry and epidemiology to social geography 

and urbanism. The study uses various methods, including video recordings of urban 

walks, semi-directive interviews, focus groups and a patient survey (Söderström et 

al., 2016; Söderström et al., 2017). Visual methodologies (such as video recorded go 
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alongs) provide means to grasp bodily, sensorial and spatial dimensions as well as 

emotional reactions in different life situations (Doughty, 2013; Pink, 2007), and 

geographers have used them in research while working with people with mental 

health problems (Parr, 2007). In psychiatry, they were used in studies exploring 

neurocognitive abilities of patients in their everyday environment (Bromley et al., 

2012). To the best of our knowledge, there is no prior use of video-recorded go-

alongs in urbanicity /psychosis studies, although these recordings constitute very 

concrete starting points to discuss with patients for whom producing narratives about 

themselves is often challenging due to their symptoms (Lysaker & Lysaker, 2010). 

Video-recorded walk along based elicitations may provide a visual support to a 

population known for lack of narrative self, allowing the combination of a thorough 

sequential analysis of the elements identified as relevant by the patients themselves. 

In addition, the fine-grained interactional analysis of such videos may reveal 

elements such as discontinuities, hesitations and hitches in speech and bodily 

conduct of the patient, which may often escape the clinical observation because of 

their short duration or a low intensity. Sociologists, anthropologists and geographers 

often use such methods to understand the relation between a person and its 

environment in a more naturalistic manner.  

 

5. CONCLUSION 

 

Studies on urbanicity have attracted increasing attention over the last decade, 

contributing to a finer and multifaceted understanding of why it may increase the risk 

to develop psychosis. However, the vast majority of studies conducted so far failed to 
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explore patients’ perspective and studies including experiential /immersive 

dimensions remain scarce (Duff, 2012). This contributes to the fact that a translation 

of research findings into daily practice has so far been impossible. In addition, 

despite its important impact on patient’s daily life, a structured and thorough 

investigation of the way patients experience their urban environment is not part of 

clinical practice and it is rare for patients to discuss it spontaneously. We believe this 

may be an important domain to explore and that the development of research 

exploring what happens for patients when they are facing urban stressors may 

contribute to a better understanding of how exactly city characteristics ranging from 

its physical aspects to more complex societal underpinnings interact and affect their 

wellbeing. 

New studies on urbanicity should therefore be interdisciplinary in order to enrich 

research strategies beyond the present focus on epidemiology. This topic of research 

is very important, considering the growing proportion of the world population living in 

cities. Indeed, a better understanding of the link between urbanicity and psychosis 

may not only help to develop adaptive coping strategies; it may also contribute to 

shaping future cities in a better way in order to make them more adapted to human 

needs. 
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Appendix  

Embase 
('psychosis'/exp/dm_et,dm_ep OR (psychosis OR psychoses OR schizophrenia OR 
(psychotic NEXT/1 (symptom* OR disorder*)) OR (schizoaffective NEXT/1 disorder*) OR 
delusion* OR hallucination* OR paranoia OR paranoid):ab,ti) AND ('urban population'/exp 
OR 'urban area'/exp OR 'urbanization'/exp OR 'city'/exp OR 'population density'/de OR 
(((urban OR city OR cities) NEAR/3 (environment* OR stress OR living OR population* OR 
upbringing OR density)) OR urbanicity OR urbanisation OR urbanization OR 'population 
density' OR 'social density'):ab,ti) 
 
Medline OvidSP 
(exp psychotic disorders/ep OR exp psychotic disorders/et OR exp schizophrenia/ep OR exp 
schizophrenia/et OR exp paranoid disorders/ep OR exp paranoid disorders/et OR exp 
delusions/ep OR exp delusions/et OR (psychosis OR psychoses OR schizophrenia OR 
(psychotic ADJ1 (symptom* OR disorder*)) OR (schizoaffective ADJ1 disorder*) OR 
delusion* OR hallucination* OR paranoia OR paranoid).ab,ti.) AND (exp urban population/ 
OR exp cities/ OR exp urbanization/ OR exp urban health/ OR exp population density/ OR 
(((urban OR city OR cities) ADJ3 (environment* OR stress OR living OR population* OR 
upbringing OR density)) OR urbanicity OR urbanisation OR urbanization OR "population 
density" OR "social density").ab,ti.) 
 
PsycInfo 
(exp psychosis/ OR exp delusions/ OR (psychosis OR psychoses OR schizophrenia OR 
(psychotic ADJ1 (symptom* OR disorder*)) OR (schizoaffective ADJ1 disorder*) OR 
delusion* OR hallucination* OR paranoia OR paranoid).ab,ti.) AND (exp urban 
environments/ OR exp urbanization/ OR exp social density/ OR (((urban OR city OR 
cities) ADJ3 (environment* OR stress OR living OR population* OR upbringing OR 
density)) OR urbanicity OR urbanisation OR urbanization OR "population density" OR 
"social density").ab,ti.) 
 
Pubmed NOT Medline[sb] limited to references not indexed for Medline 
(("Psychotic Disorders/epidemiology"[Mesh] OR "Psychotic Disorders/etiology"[Mesh] OR 
"Schizophrenia/epidemiology"[Mesh] OR "Schizophrenia/etiology"[Mesh] OR "Paranoid 
Disorders/epidemiology"[Mesh] OR "Paranoid Disorders/etiology"[Mesh] OR 
"Delusions/epidemiology"[Mesh] OR "Delusions/etiology"[Mesh] OR psychosis[tiab] OR 
psychoses[tiab] OR schizophrenia[tiab] OR psychotic symptom*[tiab] OR psychotic 
disorder*[tiab] OR schizoaffective disorder*[tiab] OR delusion*[tiab] OR hallucination*[tiab] 
OR paranoia[tiab] OR paranoid[tiab]) AND ("Urban Population"[Mesh] OR "Cities"[Mesh] OR 
"Urbanization"[Mesh] OR "Urban Health"[Mesh] OR "Population Density"[Mesh] OR urban 

This article is protected by copyright. All rights reserved.



 24 

environment*[tiab] OR "urban stress"[tiab] OR "urban living"[tiab] OR urban population*[tiab] 
OR "urban upbringing" OR "urban density"[tiab] OR city environment*[tiab] OR "city 
stress"[tiab] OR "city living"[tiab] OR city population*[tiab] OR "city density"[tiab] OR cities 
environment*[tiab] OR "social density"[tiab])) NOT Medline[sb] 
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Table  

Developmental timeline Biological Social  Hypothetical mechanism of action  
Prenatal " first hit" factors  
  Viral infections, specifically 

influenza, genitourinary 
infections and toxoplasmosis  

  Fœtal exposure to maternal proinflammatory cytokines  

  Maternal nutritional 
deficiency (protein, folate, 
choline, vitamin B12) 

  Deleterious effects on brain development du to S-
adenosylmethionine deficiency and subsequent "stress 
sensitization" 

  Obstetric complications   Deleterious effects on brain development du to hypoxia 
  Winter birth    Deleterious effects on brain development mediated by Vitamin D 

deficiency  
    Indirect social effect through 

maternal stress or depression  
Predisposition to subsequent hyperdopaminergia 

Postnatal "second hit"   
  Greater degree of air 

pollution  
  Deleterious effects on brain development of xenobiotic heavy 

metals (lead and cadmium), constituents of air pollution (particulate 
matter, nitrogen, sulphur oxides), organic solvents.  

 Drug / cannabis use (for 
carriers of COMT Val allele) 
being the most studied 

 Increased mesolimbic DA transmission and decreased NMDA 
glutamatergic activity 

    Adverse life events 
(childhood trauma du to 
abuse, neglect, bullying, 
harsh familial environment)  

 
 
 
 
 
Social defeat as a psychological mechanisms mediated by 
increased mesolimbic DA transmission and sensitization to DA 
  

    
Neighbourhood organisation, 
deprivation and ethnic 
composition 

    Migration  

    Discrimination or stigma  
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