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Summary 

Background: While numerous studies have demonstrated elevated psychosis risk in migrant 

groups, adequate explanations for this pattern have not been elucidated. The elevated burden of 

psychotic disorders represents a pressing public mental health priority, and thus understanding 

the determinants of increased risk is important in addressing this disparity.  

Objective: To determine how migration-related factors and the social environment affect the 

risk of developing psychotic disorders among migrants and their children. In order to investigate 

what drives elevated psychosis risk, my studies focused on migration-related factors, including 

region, age-at-migration, and family network, and aspects of the post-migratory environment, 

including neighbourhood ethnic density. 

Methods: I linked multiple Swedish population registers to conduct three longitudinal cohort 

studies. In Chapter 3, I investigated if risk of schizophrenia, schizoaffective disorder, and 

bipolar disorders varied by migrant status, region of origin, and age-at-migration. I examined 

the role of family network in psychosis risk amongst migrants in Chapter 4. Finally, I assessed 

how neighbourhood ethnic density affects psychosis risk in Chapter 5. I used Cox proportional 

hazards modelling throughout, with multilevel extension in Chapter 5. 

Results: Chapter 3 revealed increased risk of psychiatric disorders associated with migrant 

status was specific to psychotic disorders, with exact risk dependent on region of origin. Risk 

for psychotic disorders was elevated across most ages-at-migration, while risk of non-psychotic 

bipolar disorder was lower for all ages-of-migration except infancy. Chapter 4 showed that 

family networks at the time of migration differentially affected the risk of developing non-

affective psychotic disorders for males and females. I found that the presence of family during 

migration was protective for females but increased risk among males. In Chapter 5, I found 

evidence that as own-group ethnic density increased, risk of non-affective psychosis decreased.  

Conclusions: Taken together, this research highlighted factors at the individual (e.g. migration 

status, region of origin, age-at-migration), family (family networks), and neighbourhood (ethnic 

density) levels that affected psychosis risk in migrants and their children. These studies 

demonstrated distinct patterns of risk and add to the body of knowledge around the social and 

structural explanations for psychotic disorders. These studies contribute to the growing body of 

evidence demonstrating the importance of the social environment in the aetiology of psychotic 

disorders and opens lines of inquiry for future research in this field.  
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Impact Statement 

The excess rates of psychotic disorders amongst some migrant and minority ethnic populations 

has been called as a “tragedy of public mental health,” and studies to understand the aetiology 

of psychosis in these populations are needed in order to respond to this pressing challenge. The 

research contained in this thesis has broad-reaching implications within the field of psychiatric 

epidemiology and the potential to impact public mental health policy.  

From a research perspective, the results from my thesis contribute new information to a growing 

body of evidence investigating the patterns of increased psychotic disorders in migrant and 

minority ethnic groups. I demonstrated shared patterns of risk across non-affective and affective 

psychotic disorders, as distinct from non-psychotic bipolar disorder. This finding suggest that 

the migration-related exposures may act specifically on psychotic rather than affective pathways 

to disorder. I showed that region of origin and age-at-migration altered risk of psychotic 

disorders and demonstrated that the presence of family at the time of migration had differential 

effects for males and females. I found evidence for a protective effect of neighbourhood ethnic 

density. Taken together, I demonstrated that individual, family, and neighbourhood factors 

impact psychosis risk in migrant populations, providing clues to the aetiology of serious mental 

illnesses.  

Analytically, my thesis has used administrative registers in novel ways to approximate complex 

social environmental factors like family networks. I convened an expert panel to reach a 

consensus on a hierarchal diagnostic system to use for research using the Swedish registers. I 

also developed a pragmatic approach to the combination of neighbourhood areas in Sweden for 

sensible and stable area-based research. These approaches have since been implemented by 

other researchers. I used multilevel survival analysis to model the dependencies within the data 

in a survival context, which was a notable advance on previous psychosis research.  

I have prepared three manuscripts from this research: one has been published in Psychological 

Medicine, a second paper in Schizophrenia Research, and the third is in preparation. I have 

presented this research several international conferences. During my PhD, I contributed to two 

book chapters, co-authored an editorial, and co-supervised three masters’ theses on related 

topics. 

From a public mental health perspective, the ability to identify the specific environmental 

factors that drive elevated incidence among migrants is an important step in conceptualizing 

policies and interventions that can reduce inequalities and promote mental health.  
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The expertise I have developed in this research has been immediately applied to improving the 

UCL Clinical Mental Health Sciences MSc curriculum and has informed the development of a 

public mental health lecture in the Epidemiological Research Methods in Mental Health 

module. I have accepted a post-doctoral position as a Senior Research Fellow in Public Mental 

Health, through which I will have opportunities to communicate these research outputs with 

policy makers and practitioners.  

These studies contribute new findings to the field of psychiatric epidemiology, and further 

raises questions which are potential avenues for future research quantifying social 

environmental factors that influence the development of mental disorders.  
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 Background 

 

1.1 Summary 

In Chapter 1, I provide an overview of psychotic disorders and review the existing literature 

regarding the genetic, biological, and environmental factors that have been linked to increased 

risk of developing psychotic disorders. In Sections 1.4-1.5, I review the current research on the 

association between migration-related factors, family network, ethnicity, and the development 

of psychotic disorders. Finally, I outline the key research questions addressed in this thesis. 

 

1.2 Epidemiology & aetiology of psychotic disorders 

 Psychotic disorders defined according to DSM & ICD 

Psychotic disorders are a group of mental disorders characterized by abnormalities in one or 

more of the following domains: delusions, hallucinations, disorganized thinking or speech, 

abnormal motor behaviour, and negative symptoms (American Psychiatric Association, 2012). 

The Diagnostic and Statistical Manual of Mental Disorders (DSM-III), has described psychosis 

as the inability to distinguish between the internal experience of the mind and the external 

reality of the environment (Lieberman and First, 2018). The International Statistical 

Classification of Diseases and Related Health Problems (ICD), includes a similar categorization 

of psychotic disorders. According to the ICD, psychotic disorders are a group of mental 

disorders characterized by abnormalities in the perception or expression of reality which may 

include delusions, hallucinations, disorganized thinking, and retreat from reality (World Health 

Organization, 2016). Psychotic disorders may also affect cognitive and psychomotor functions. 

The ICD undergoes periodic revision, and updated versions are then implemented into clinical 

systems. Sweden, for example, where the data for this thesis will be drawn, has used the ICD 

diagnostic system since the start of the psychiatric registers. ICD 8 was used from 1969-1986, 

ICD 9 was introduced in 1987, and the current version, ICD 10, has been used since 1997. 

The DSM and ICD represent conventional diagnostic systems, utilizing Kraepelin division of 

psychosis into two categories of endogenous psychosis from the late 1800s (Bar and Ebert, 

2010; Shevlin et al., 2017). In a Kraepelin diagnostic approach, psychosis is divided into two 

categories: dementia praecox (renamed schizophrenia by Eugen Blueler in 1911 (Bleuler, 

2011)) and manic depression (affective psychoses) (Kraepelin, 1899). This division of non-

affective psychosis and affective psychosis has formed the basis of psychoses diagnosis for 

more than a century, and these two categories persist in clinical care and research to this day, 
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based on the prominence of mood symptoms (e.g. depressive state or manic symptoms). 

Psychotic disorders are typically divided into non-affective disorders, including schizophrenia, 

and affective psychotic disorders, such as bipolar disorder with psychotic symptoms. Kirkbride 

and colleagues (2006) estimated that 65% of incidence cases of psychotic disorders were non-

affective, with around 30% affective, and the remaining 5% were substance-induced psychoses 

(Kirkbride et al., 2006). Broadly, symptoms of psychotic disorders are often clustered into 

positive and negative symptoms. Positive symptoms include hallucinations, delusions, and 

thought disorder (Kay et al., 1986). Negative symptoms include deficits in cognitive, social, and 

affective functioning, including lack of motivation, blunted affect, or social withdrawal, or 

difficulties in abstract thinking (Kay et al., 1986). 

While the DSM and ICD provide diagnostic reliability through the creation of discrete 

categories, there is growing evidence of transdiagnostic similarities between schizophrenia and 

bipolar disorder. This has led researchers to speculate that these disorders may lie on a 

continuum rather than sharply demarcated categories category (Guloksuz and van Os, 2018). 

Even Kraepelin’s studies showed that a third of his patients with schizophrenia met the 

diagnostic criteria for depression and a third of his bipolar patients manifested psychotic 

symptoms (Pearlson and Ford, 2014). This shared phenomenology has been demonstrated in the 

ensuing century, weakening the concept of a diagnostic dichotomy. For example, within bipolar 

disorder, it is not clear what proportion of individuals experience psychotic symptoms, and 

estimates range from 50-61% (Dunayevich and Keck, 2000; Goodwin and Jamison, 1990). 

The argument for a psychosis continuum is strengthened by growing evidence of aetiological 

overlaps between schizophrenia and bipolar disorder (Craddock et al., 2005; Kaymaz and van 

Os, 2009; Murray et al., 2004; Parellada et al., 2017), including shared genetic liability (Cardno 

and Owen, 2014; International Schizophrenia Consortium, 2009; Lichtenstein et al., 2009). 

Advocates for dimensional systems suggest that we move away from diagnostic categories and 

instead rely on a dimensional approach which utilizes networks of correlated symptoms 

(Rosenman et al., 2003), or a combination of categorical and dimensional systems (Demjaha et 

al., 2009).  

Chapters 4 and 5 are focused on non-affective psychosis using ICD 9-10. The introduction of 

ICD 10 allowed further differentiation of affective psychotic disorders, including bipolar with 

psychosis and depression with psychosis. Chapter 3 utilizes ICD 10 to investigate similarities 

between affective and non-affective psychotic disorders, made possible by the updated 

diagnostic system, enabling a transdiagnostic approach to understanding risk factors across non-

affective psychosis, affective psychosis, and non-psychotic bipolar disorder. 
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 Descriptive epidemiology of psychotic disorders 

Estimating the burden of psychotic disorders, including schizophrenia, requires a variety of 

descriptive epidemiological approaches. Prevalence studies quantify the total number of cases in 

the population and are central to understanding the burden of the disorder and direct health 

service planning. Incidence studies investigating new cases provide crucial information on 

variations in across populations in the development of psychotic disorders, allow the 

identification of risk factors and the study of aetiology. 

There are several approaches to estimating the prevalence of psychotic disorders, depending on 

the temporal criteria (e.g. point, period, or lifetime). A systematic review of the international 

literature on schizophrenia estimated a median point-prevalence of 4.6 per 1,000, period 

prevalence of 3.3 per 1,000, and lifetime prevalence of 4.0 per 1,000 (Saha et al., 2005).  A 

comprehensive population-based study from Finland found higher rates – estimating the lifetime 

prevalence of all psychotic disorders 30.6 per 1,000 and the lifetime prevalence of 

schizophrenia alone was found to be 8.7 per 1,000 (Perala et al., 2007), although there is some 

evidence that the rate of schizophrenia may be higher in Northern European contexts than other 

geographic locations (Saha et al., 2005). 

Estimates of the incidence of psychotic disorders are heterogeneous. A recent systematic review 

in England showed that the pooled annual incidence of psychotic disorders was 32 cases per 

100,000 people, however, estimates vary between studies and countries (Kirkbride et al., 2012a; 

McGrath et al., 2004). Kühl et al. (2016) found a much higher incidence of schizophrenia in 

Denmark, with 75 per 100,000 person-years among males and 60 per 100,000 person-years for 

females (Kühl et al., 2016). A systematic review of the global incidence of schizophrenia found 

rates ranged from 7.7 to 43.0 per 100,000 (McGrath et al., 2004).  

 Age & psychosis rates 

Psychotic disorders are typically diagnosed during late adolescence and early adulthood, and the 

incidence rates vary across age groups (Kirkbride et al., 2012b, 2006). Danish research showed 

that the age group with the highest incidence rate of non-affective psychosis (ICD 10 codes 

F20-29) was males aged 19-24, with an incidence rate of 211 per 100,000 person-years, 

compared to the overall rate among men of 75 per 100,000 person-years (Kühl et al., 2016). 

While females had a lower incidence rate than males at all ages (63 per 100,000 person-years), 

the peak incidence also occurred between 19-24 (Figure 1.1) (Jones, 2013; Kühl et al., 2016).  
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Figure 1.1  Distribution of schizophrenia onset, by age and sex (from Jones, 2013) 

 

Research from the UK showed a similar picture, with highest risk of schizophrenia (narrowly 

defined) observed in late adolescence and early twenties, declining with age (Figure 1.2) 

(Kirkbride et al., 2012b), estimated incidence rate was lower in the UK study than the 

aforementioned Danish study. This was due in part to a narrower diagnostic category (Figure 

1.2 shows the incidence rate of schizophrenia, not all non-affective psychosis). These studies 

also covered different time periods: Kirkbride et al. studied 1950-2009 while Kühl et al. covered 

2000-2012. In the study, Kühl and colleagues demonstrated increasing incidence over the study 

period, which may partially account for higher incidence estimates in the more recent time 

period. Finally, variation in psychiatric access and care in the UK and Denmark could explain 

part of this heterogeneity in absolute rates. Considering the natural history of psychotic 

disorders with onset in late adolescence and early adulthood suggests that experiences in earlier 

life may shed light on the factors that lead to the development of these disorders.  

Figure 1.2  Pooled incidence of schizophrenia by age and gender in England, 1950-

2009 (from Kirkbride et al., 2012) 
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 Sex and rates of psychotic disorders1 

Literature has consistently shown that the incidence of schizophrenia is higher among males 

than females (Aleman et al., 2003; Castle et al., 1993; Kirkbride et al., 2006; Kühl et al., 2016; 

Thorup et al., 2007; Van Der Ven et al., 2016). A systematic review has found the male:female 

ratio of 1.40 (McGrath et al., 2004). The age-adjusted incidence of non-affective psychosis in 

Sweden was calculated to as 31 per 100,000 among females and 47 per 100,000 in males 

(Dykxhoorn and Kirkbride, 2018a; Leão et al., 2006). Interestingly, prevalence-based studies 

have failed to find the same pattern. A systematic review by Saha and collegues (2005) did not 

find sex-based differences in the prevalence of schizophrenia (Saha et al., 2005). The difference 

between incidence and prevalence may support the idea that there are differential outcomes 

between the sexes: that even though females are less likely to develop schizophrenia, they have 

a better prognosis than males,  possibly attributable to different treatment effect/compliance, or 

different rates of death by suicide (Ochoa et al., 2012). There have been fewer studies 

investigating the epidemiology of affective psychotic disorders, but estimates suggest that the 

incidence of affective psychotic disorders may be similar in younger males and females, but 

elevated amongst females over 45 years of age (Kirkbride et al., 2012b).  

 

1.3 Putative causes of psychotic disorders 

Aetiological research includes a wide variety of perspectives, including investigating genetic, 

neurobiological, and environmental explanations that may underlie the complex phenomenon of 

psychosis. 

 Genetic liability and biological pathways of psychotic disorders  

The genetics of psychotic disorders have received a lot of attention, and schizophrenia has been 

shown to have a strong genetic component (Rees et al., 2014). The genetics of schizophrenia 

have been investigated through family-based studies, with twin studies demonstrating a 

substantial genetic contribution to psychotic disorders. Twin studies have provided consistent 

evidence supporting the contribution of genetics to the aetiology of schizophrenia and have 

generated heritability estimates between 64% and 83% (Cardno et al., 1999; Cardno and 

Gottesman, 2000; Lichtenstein et al., 2009; Sullivan et al., 2003). Recent advances in genetic 

                                                      
1 In this thesis, I primarily refer to “sex” as the Swedish registers contain biological sex, as recorded at 

birth in the Medical Birth Registry, or recorded in the Immigration and Integration Register for 

immigrants on their arrival to Sweden. Currently, there are no measures of gender in the Swedish 

registers, and gender-sensitive research was not possible at this time. However, as I review literature that 

examined sex and/or gender and several of my hypotheses were based on sociological research on 

gendered roles and expectations, I have made an effort to use the most accurate terminology when 

discussing previous studies examining sex and/or gender.  
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research have allowed for more extensive genetic studies on both genome-wide association 

studies (GWAS) and single nucleotide polymorphism (SNP) studies (Vassos et al., 2017). 

Recent GWAS studies have identified 108 loci (locations on the genome) which confer a small 

increased risk of schizophrenia (Howes et al., 2016; Stefansson et al., 2009), and with growing 

power in GWAS studies, it is likely that research will find additional loci that are linked to 

increased genetic risk of psychotic disorders.   

The wide range of heritability estimates can be due, in part, to different methods of assessing 

heritability. A recent study found a correlation in estimates, but ultimately found large 

differences in heritability estimates obtained from family-based studies compared to SNP-based 

genetic designs (60% using family-based studies compared to approximately 25% using SNP 

data) (Pettersson et al., 2018). The familial transmission of psychotic disorders is interesting, 

particularly as those with psychiatric disorders have reduced fertility and fecundity (Bundy et 

al., 2011; Van Dongen and Boomsma, 2013). However, research demonstrating assortative 

mating by those with psychiatric disorders like schizophrenia and bipolar disorder may lead to a 

considerable increase in the prevalence of these disorders (Bundy et al., 2011; Nordsletten et al., 

2016). It has been suggested that assortative mating may combat the reduced fecundity observed 

in people with schizophrenia and the lack of compensatory fertility in siblings or parents of 

those with schizophrenia. Non-random mating was observed in a Swedish study, where having a 

psychiatric disorder in one mate was associated with a 2-3-fold increase in his/her partner 

having a psychiatric disorder (Nordsletten et al., 2016). This study found that the within-

disorder correlations were typically higher than cross-disorder correlations, and further that the 

within-disorder correlation between mates was particularly pronounced in disorders with an 

early age of onset (e.g. autism spectrum disorder) or those with severe clinical symptoms (e.g. 

schizophrenia) (Nordsletten et al., 2016). 

Building from the evidence that confirms the polygenic nature of schizophrenia, research has 

begun to elucidate potential pathways from these genetic alterations to the development of 

psychotic disorders. One approach has been to look at individual SNPs which are linked to 

schizophrenia within biological pathways in order to demonstrate how genetic risk may be 

associated with psychotic disorders. Research by Liu and colleagues (2017) described several 

unique pathways that were associated with increased genetic liability across three ethnic 

populations, including a serotonergic synapse pathway and a pathway through the dysregulation 

of ubiquitin mediated proteolysis (UPP), which is a system required for the removal of damaged 

cellular proteins and may be linked to regulating synaptic growth and neural circuitry. The 

adipocytokine signaling pathway has also been suggested as a plausible biological pathway as it 

has been linked to energy metabolism, and may play a role in the mesolimbic dopamine system 

(Liu et al., 2017).  
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Putative biological pathways to psychosis 

Alterations to the dopaminergic system has been one of the most enduring hypotheses in the 

psychosis literature (Carlsson et al., 2004; Grace, 2017; Stone et al., 2007; Stopper and 

Floresco, 2015; Tost et al., 2010). The dopamine hypothesis was first suggested by Carlsson and 

Lindqvist in 1963, who found that anti-psychotic drugs increased dopamine metabolism in mice 

(Carlsson and Lindqvist, 1963). Since this time, thousands of papers have been published 

exploring the link between dopamine dysfunction and psychotic disorders. The current evidence 

showed that various genetic and environmental factors leading to increased striatal dopamine 

and resulted in in altered appraisal of stimuli (e.g. aberrant salience), and ultimately psychotic 

symptoms (Howes et al., 2016; Howes and Kapur, 2009; Kapur, 2003; Murray et al., 2008) 

(Figure 1.3). Biological research has consistently found elevated levels of dopamine and 

glutamate in individuals with psychotic disorders (Carlsson et al., 2004; Egerton et al., 2017; 

Howes et al., 2016; Howes and Kapur, 2009; Lieberman and First, 2018; Maia and Frank, 2017; 

Stone et al., 2007). 

Functional magnetic resonance imaging (fMRI) studies and other clinical research have 

highlighted important differences in the structure and physiology of the brain among patients 

with schizophrenia (Bayer et al., 1999). Lieberman and First (2018) have noted over-activity of 

neurons in the hippocampus releasing excess dopamine and glutamate. This hippocampal over- 

activity is thought to lead to psychotic symptoms  (Lieberman and First, 2018). Further, 

investigation into inflammation has suggested another pathway to schizophrenia through 

increased immune activity and higher immune activation (Meyer, 2013; Müller et al., 2015).     

 

 

 

Psychosis 

Psychosis 

Figure 1.3  Dopamine hypothesis schematic (from Howes and Kapur, 2009) 
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While it is important to understand the research demonstrating genetic liability for psychotic 

disorders and the relevant biological pathways to disorder, this research is beyond the scope of 

the research contained in this thesis, which focuses on the social environmental factors which 

influence psychosis risk. 

 Environmental risk factors  

Psychotic disorders are not distributed equally across the population, and there are certain 

groups that are at increased risk of developing psychosis. While genetic factors provide 

important insight causal mechanisms, research has identified several important social 

environmental risk factors that lead to the development of psychotic disorders (Pettersson et al., 

2018). Understanding the social and spatial patterning of psychosis risk is important for health 

promotion and health service planning in addition to providing clues about the aetiology of 

psychotic disorders (March et al., 2008). A range of environmental factors, including 

socioeconomic status, urbanicity, and minority status explain some of the variation in risk of 

developing psychotic disorders. 

 Time period 

There is some evidence to suggest that the incidence of psychotic disorders has increased over 

time (Boydell et al., 2003; Kühl et al., 2016). However, a meta-analysis from the UK found 

heterogeneous rates over time, with some studies find increasing rates of schizophrenia, others 

finding no evidence of an increase over time, and several suggesting that the rate had fallen over 

time (Kirkbride et al., 2012b). The results of the meta-regression found no evidence for change 

in incidence of psychotic disorders over time (Kirkbride et al., 2012b). 

 Stressful life experiences/adversity 

Studies have demonstrated an association between a range of adverse experiences, trauma, and 

stressful life events to the increased risk of psychosis (Bentall et al., 2014), particularly those 

experienced in childhood (Bentall et al., 2014; Frissen et al., 2015; Galletly et al., 2011; 

Matheson et al., 2017; Varese et al., 2012; Wicks et al., 2005). Adverse experiences in 

childhood that have been linked to increased risk of psychotic disorders include parental loss or 

separation (Morgan et al., 2007), child abuse (Varese et al., 2012), and bullying (Van Dam et 

al., 2012). Stressful life events experienced during adulthood, like assault or serious physical 

illness, have been linked to increased rates of psychosis, but this relationship has been less 

rigorously examined (Beards et al., 2013). Further, the interplay between childhood adversity 

and adult disadvantage may exist on a sociodevelopmental pathway to psychosis. For example, 

the link between parental separation in childhood and psychosis may be mediated through poor 

educational attainment (Morgan et al., 2014).   
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 Socioeconomic status  

Researchers over the past 80 years have noted a strong association between socioeconomic 

status and rates of psychiatric disorders (Dohrenwend and Dohrenwend, 1969; Faris and 

Dunham, 1939; Hare, 1955; Hollingshead and Redlich, 1958). A clear inverse relationship was 

noted by Hollingshead & Redlich between social class and rates of psychotic disorders as well 

as the treatment of said conditions (Hollingshead and Redlich, 1958).  This has been replicated 

in numerous studies, demonstrating a link between psychosis and markers of social 

disadvantage, including unemployment, low educational attainment, and low income  (Byrne et 

al., 2004; Morgan et al., 2008). It is difficult to disentangle the effect of socioeconomic status 

and the possibility of social drift, or the tendency for individuals with mental illness and/or the 

genetic propensity for mental illness to drift to lower socioeconomic positions (i.e. reverse 

causality) (Dohrenwend et al., 1992). It has not been definitively shown whether the inverse 

relationship between socioeconomic status and psychiatric disorders is due to social causation 

or social selection/social drift. Research has found evidence for social causation (Wicks et al., 

2010), but the social drift hypothesis has not yet been soundly dismissed. For example, a large 

study of adoptees found increased risk for psychosis in those reared in families with lower 

socioeconomic positions regardless of genetic liability (social causation) (Wicks et al., 2010), 

while another study found that individuals with increased genetic liability for schizophrenia 

may be more likely to subsequently reside in deprived neighbourhoods (social drift) (Sariaslan 

et al., 2016). 

 Urbanicity & population density  

Pioneering work by Faris and Dunham in the 1930s showed that the rates of non-affective 

psychosis was greater in urban areas compared to areas with lower population density (Faris and 

Dunham, 1939). Since this time, the association between urbanicity and incident psychosis has 

been replicated several times (McGrath et al., 2004; Pederson and Mortensen, 2001; Sørensen et 

al., 2014; Vassos et al., 2012). The risk of developing schizophrenia was found to be 2.37 times 

greater for those living in urban compared to rural areas (Vassos et al., 2012). This meta-

analysis showed a consistent, nearly linear effect of increasing rates of psychosis with increased 

urbanicity (Vassos et al., 2012). Both urban birth and urban dwelling have been consistently 

linked with increased risk of psychosis (Frissen et al., 2015; Solmi et al., 2016; Vassos et al., 

2012). However, in an Australian case-control study, McGrath and colleagues (2001) did not 

find evidence for a link between urbanicity and psychosis. While they suggested the lack of an 

association may be due to the different context in Australia compared to Europe, the inherent 

limitations of the small study size, case-control design where exposure status was determined 

after the outcome, and focus on prevalent rather than incident cases, provides weaker evidence 

than the aforementioned large prospective cohort studies.  
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Most studies that have shown the link between urbanicity and psychosis have been conducted in 

Europe, with a few conducted in North America and Australia, but little is known about the 

influence of urbanicity in low- and middle-income countries (LMICs). A recent study utilizing 

data from the 42 LMICs did not find an association between urban residence and the prevalence 

self-reported psychotic disorders (DeVylder et al., 2018). However, as demonstrated above, 

large differences appear when comparing incidence studies and prevalence studies for psychotic 

disorders, so it may not be valid to compare prevalence-based studies on urban residence and 

psychosis with incidence-based ones. Further, the use of self-report rather than clinical 

diagnostic information was another limitation of this study.  

These contrasting studies do raise an important question about the importance of context in the 

link between urbanicity and psychosis, but these studies do not provide definitive proof that 

urbanicity is not linked with psychosis in non-European countries. On balance, the robust 

association between urbanicity and psychosis from a large number of longitudinal incidence 

studies still suggests that urbanicity is an important risk factor for the development of psychosis 

but these studies highlight a need for well-designed studies of psychosis and urbanicity in non-

European settings to further elucidate this link. Also, the association between urbanicity and 

psychosis has primarily been observed in non-affective psychosis, but not in affective psychotic 

disorders (Pedersen and Mortensen, 2006). The mechanisms through which urbanicity affects 

psychosis also requires further attention. Plausible mechanisms include exposure to biological 

factors like infections or pollutants, elevated levels of social stress, or differential neural 

processing of stress (Lederbogen et al., 2011). 

 Neighbourhood deprivation and social fragmentation,   

Other aspects of the neighbourhood environment have been linked to higher risk of psychosis, 

including neighbourhood deprivation (Kirkbride et al., 2014), social fragmentation (Allardyce et 

al., 2005), and social disorganization  (Veling et al., 2015). Neighbourhood deprivation can be 

characterized as areas with fewer collective resources, and may include high proportions of 

unemployment, overcrowded residences, or  reduced access to schools, healthy food, 

employment opportunities, safe public spaces, leisure facilities, or green spaces, which have all 

been linked to mental health outcomes (Bhui et al., 2018).  Research from the UK showed that 

an increase in multiple deprivation was associated with increased risk of non-affective 

psychosis, but did not find an association between area deprivation and affective psychosis 

(Kirkbride et al., 2014). This was consistent with other research which found less evidence for 

spatially-organized risk factors and risk of affective psychosis (March et al., 2008). Social 

fragmentation can be conceptualized as an area with few social ties and low levels of social 

cohesion or social integration, and is often measured as the proportion of single-person 

households, proportion of unmarried individuals, or proportion of rented dwellings  (Allardyce 

et al., 2005; Fagg et al., 2008). Areas with high levels of social fragmentation have been found 
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to have higher rates of psychosis than areas with lower fragmentation (Allardyce et al., 2005). 

Relatedly, social disorganization, a summary measure of socioeconomic status, mobility, single 

person households, voter turnout, mobility, population density, ethnic diversity, and crime, was 

also associated with higher incidence rates of psychosis (Veling et al., 2015).  

Gene-environment interplay 

There has been growing interest in investigating the interplay between genes and environmental 

factors, whereby genes may increase the risk of psychotic disorders in the presence or absence 

of environmental risk factors. Genetic vulnerability may be linked to the development of 

psychotic disorders through increasing sensitivity to environmental risk factors (van Os et al., 

2010). For example, there is some evidence that socioeconomic deprivation increased risk more 

for those who were at increased genetic risk (Wicks et al., 2010). While twin studies have 

generated important information for the heritability estimates of psychotic disorders, these 

studies do not always fully account shared environmental factors common to the twin pair. A 

few gene-environment interactions have been identified, including a genetic alteration that 

makes its carriers more susceptible to developing psychosis when exposed to cannabis use 

(Zwicker et al., 2018). Understanding the complex interplay between genetic risk and 

environmental factors is important to understanding the aetiology of psychotic disorders and 

requires more research (Brown, 2011; Sullivan et al., 2003). 

 

1.4 Epidemiology of migrant and minority ethnic groups 

 Epidemiology of ethnicity, race, and migration 

Ethnicity and race have been used in epidemiological research as important exposure variables 

to describe differences in population characteristics and outcomes. These terms are often 

conflated but do have distinct and important differences. The Dictionary of Epidemiology 

defines race as “the group a person belongs to as a result of a mix of physical features such as 

skin colour and hair texture, which reflect ancestry and geographical origins as identified by 

others or as self-identified (Porta et al., 2014, p. 237).” Race is assumed to have a biological 

basis which describes varying features which can be measured or traced through lineages that 

share a common origin. However, the biological assumption underlying racial categories has 

been widely criticized as there is “little variation in genetic composition between geographically 

separated groups, and the physical characteristics distinguishing races result from a small 

number of genes which do not relate closely to either behaviours or disease (Bhopal, 2007, p. 

15).” In essence, genetic research has shown that there is nearly as much genetic variation 

within racial groups as there is between, making it difficult to justify racial categories 

(Andreasen, 1998; Machery and Faucher, 2005). Until recently, race was conceptualized as an 

immutable characteristic of an individual and a biologically objective category. However, social 
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constructivists have shown that racial ideology and racial categories were socially constructed to 

justify human social organization. Social constructivists argue that race plays a prominent role 

in human social organization, and forms a central part of social policies, people’s identities, and 

the treatment of others (Andreasen, 1998). Proponents of the social construction view argue that 

race is a pseudo-biological concept that has been used to rationalize unfair treatment of groups 

of people, and further that ideas about race are continually being shaped by the social 

environment (Machery and Faucher, 2005). Race can be seen as a social construct that is linked 

to phenotype and/or ancestry that indexes one’s location on the social hierarchy (Ford and 

Harawa, 2010). Despite the widely accepted view that race is socially constructed, racial 

categorization remains a contentious issue in sociology and the sciences, as it continues to 

invoke problematic dimensions of racialization, perpetuating stereotypes and inequalities. 

While still sometimes incorrectly used as a euphemism for race, ethnicity connotes a separate 

concept in sociology, which describes “the social group a person belongs to and either identifies 

with or is identified with by others as a result of a mix of cultural and other factors, including 

language, religion, ancestry, diet, and physical features traditionally associated with race (Porta 

et al., 2014, p. 100).” This distinctive social and cultural tradition is maintained within the group 

from generation to generation and usually reflects a common history and origin as well as a 

sense of identification with the group (Porta et al., 2014, p. 100). Ford and Harawa (2010) argue 

that in addition to this attributional dimension (e.g. culture, diet) to ethnicity, there is a relational 

aspect as well, which includes the relationship of the group to broader society, which may 

reflect differential societal value placed on certain ethnic groups (Ford and Harawa, 2010). 

Ethnicity is of interest to epidemiologists, as it represents the opportunity to understand how 

disease patterns differ based on different groups, however, ethnicity is a fluid construct, which 

may include race, nationality, migrant status, religion, or among other factors. Importantly, 

research has suggested that aspects of ethnic identity, including nationality, traditions, and 

culture, were not directly related to health, but structural aspects of ethnicity, like perceptions or 

experiences of discrimination, were linked to lower health (Karlsen and Nazroo, 2002; Pickett 

and Wilkinson, 2008). This is an important distinction when studying ethnic variation in disease 

risk, as ethnicity is not a modifiable risk factor, the meaning of ethnicity in a society is 

modifiable and research on persistent ethnic inequalities in health can be used to motivate 

broader social change. For example, research has shown that that up to 22% of all psychosis in 

England could be prevented if the increased incidence associated with minority ethnic status 

could be removed (Kirkbride et al., 2010). The implications from this suggest that action is 

needed to remove the deleterious effect associated with ethnicity, not ethnic identity itself. 

Ethnicity thus may be a risk marker for psychotic disorders, not a risk factor, as heterogeneous 

psychosis rates across ethnic groups may be due to systematic differences in health care access, 

differing cultural thresholds for willingness to express psychological distress, limited material 
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resources, constrained economic and educational opportunities, and exposure to discrimination 

and harassment (Bhui et al., 2018; Kaplan and Bennett, 2003). 

While ethnicity is of interest to epidemiologist and has been shown to be a useful marker of 

health differences, many European countries, including Sweden, do not produce data on 

ethnicity. While statistics on ethnicity may be designed to quantify inequalities in order to 

develop policies and interventions to tackle inequities, the historic use of ethnic categorization 

to justify segregation, discrimination, deportation, and, in the most extreme cases, extermination 

of ethnic groups, the practice of recording ethnicity continues to invoke strong opinions (Jacobs 

et al., 2009; Seltzer and Anderson, 2001). Internationally, there are different approaches to the 

classification and recording ethnicity: it is common to collect information on ethnicity in the 

United Kingdom, Canada, and the United States, however, it is seen as less acceptable in much 

of western continental Europe (Jacobs et al., 2009). Thus, in many countries, researchers and 

official statistics have relied on country of birth and country of parental birth as a proxy for 

assigning ethnicity. Many northern European countries, including Sweden, Norway, Denmark, 

and the Netherlands, use country of birth and that of their parents and grandparents to delineate 

native-born individuals from foreign-born. While the use of country of birth/parental birth has 

been useful in research to document inequalities in migrant groups, from a methodological point 

of view, this categorization system has limitations as a proxy for ethnicity. Country of 

birth/parental birth may only be a valid measure of ethnic origin for a limited time, and there are 

particular challenges for those with mixed origins. Further, the reliance on country of birth 

obfuscates the ethnic diversity within Sweden and globally. As the ethnic composition of 

countries shift, there are increasing proportions of individuals born in Sweden to Swedish-born 

parents who may self-identify as part of an ethnic group. Similarly, there are many individuals 

born aboard who may not be visible minorities in Sweden. In contrast, the UK relies on a 

system of self-identification of ethnicity to produce statistics. Self-classification of ethnicity 

may reduce misclassification, and importantly, the way other people perceive one’s ethnicity 

may determine opportunities and experiences, regardless of ones’ ethnic self-identification. 

Each approach to classification has limitations and it is important to recognize that ethnic 

categories are not immutable, but rather a social product reflecting political power and social 

ideologies (Kertzer and Arel, 2001). Ethnic categorization, either by country of origin or self-

identification, carries with it the risk of essentialism which may reify ethnic groups (Jacobs et 

al., 2009). As ethnicity is a multifaceted concept, it is likely that the use of country of 

birth/parental birth represent crude proxies of ethnicity, but these still provide useful and 

important information on the health of migrants and minority ethnic individuals, particularly in 

the absence of more detailed information on ethnicity and identity. The research contained in 

this thesis focuses on the mental health of migrants and their children, which has been used to 

infer ethnicity, but with acknowledged limitations.  
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 Migration, ethnicity, and risk of psychosis 

The mental health of migrants is an important public health priority that requires immediate 

attention. While migrants comprise a minority of the population in most countries, 3.3% of the 

world’s population were living as migrants outside their country of origin  (United Nations 

Population Fund, 2016). In 2015, the estimated number of migrants globally was 244 million 

(Ibid.). Not only do migrants comprise a large number of people worldwide, research has 

consistently demonstrated that migrants and their children have elevated risks of developing 

psychosis (Bourque et al., 2011; Cantor-Graae and Selten, 2005; Dykxhoorn and Kirkbride, 

2018b; Selten et al., 2019), representing a ‘tragedy of public health’ (Morgan and Hutchinson, 

2010). The magnitude of elevated risk appears to vary by migrant status, region of origin, and 

ethnicity (Bourque et al., 2011; Cantor-Graae and Selten, 2005) 

In the 1930s, Ødegaard showed that migrant status was a risk factor for psychosis. Since this 

time, high rates of psychosis among migrants and their descendants have been observed in 

numerous studies (Amad et al., 2013; Bourque et al., 2011; Cantor-Graae and Pedersen, 2013, 

2007; Cantor-Graae and Selten, 2005; Kirkbride et al., 2015; Ødegaard, 1932; Pedersen et al., 

2012; Selten et al., 2007). Elevated rates of psychosis has been shown for migrants and their 

children (Bourque et al., 2011; Cantor-Graae et al., 2005; Cantor-Graae and Selten, 2005; 

McGrath et al., 2004; Zolkowska et al., 2001) with some evidence to suggest that these elevated 

rates extend into the third-generation as well (Amad et al., 2013).  While there have been more 

studies on the risk of psychosis in migrants, the evidence is consistent for elevated risk among 

children of migrants (Bourque et al., 2011). There was some debate about whether the 

magnitude of increased risk was greater in migrants or their children, with some early evidence 

suggesting that children of migrants experienced higher risk than migrants (Harrison et al., 

1988). Research by Coid et al. (2008) found that only one ethnic group (Caribbean) had higher 

rates in children of migrants compared to migrants, with all other migrant groups demonstrated 

similar risk by generation status. They convincingly suggest that the appearance of higher risk 

in one generation may be driven by differences in the underlying sociodemographic structure, 

where due to dominant waves of migration, one generation may be closer to the period of peak 

psychosis risk than the other, resulting in the appearance of higher risk (Coid et al., 2008). 

Indeed, the results of a meta-analysis found that the incidence rates of psychosis were 

equivalent for migrants and their children (IRRmigrants: 2.3, 95% CI 2.0-2.7; IRRchildren of migrants: 

2.1, 95% CI 1.8-2.5) (Bourque et al., 2011). 

There is consistent evidence that the risk of developing psychosis is elevated in minority ethnic 

groups (Fearon et al., 2006; Kirkbride et al., 2006; Schofield et al., 2011). For example, the 

ÆSOP study from the UK, showed that the black and minority ethnic groups had significantly 

increased risk of psychotic disorders compared to the white British group, even after adjusting 

for confounders (IRR, 2.9 [95% CI 2.4-3.5]) (Kirkbride et al., 2006). Increased risk of 
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developing psychotic disorders has been demonstrated in many countries including the United 

Kingdom (Coid et al., 2008; Kirkbride et al., 2012b; Tortelli et al., 2015), Sweden (Cantor-

Graae et al., 2005; Hollander et al., 2016; Zolkowska et al., 2001), Denmark (Cantor-Graae and 

Pedersen, 2013; Pedersen et al., 2012), the Netherlands (Veling, 2013), the United States 

(Bresnahan et al., 2007), and Canada (Kirkbride et al., 2015; Smith et al., 2006). 

There is some evidence that higher ethnic density, or living in areas with a high proportion of 

other people from the same background, may be protective for minority ethnic individuals 

against psychotic disorders (Bosqui et al., 2013; Boydell et al., 2001; Das-Munshi et al., 2012; 

Faris and Dunham, 1939; Schofield et al., 2018, 2017; Veling et al., 2008b). It is possible that 

living in areas with higher ethnic density reduces social isolation and experiences of 

discrimination (Bécares et al., 2009), but further research is needed to gain insight in the ethnic 

density effect in different populations and in specific minority ethnic groups. 

 Hypothesized explanations for increased rates of psychotic disorders in migrants and minority 

ethnic groups 

A range of hypotheses have been suggested to explain the elevated incidence of psychotic 

disorders among migrant groups, including geospatial clustering of genetic risk, selective 

migration, misdiagnosis, and confounding which I will briefly review below. 

 Spatially clustered genetic risk 

Given the important role that genetics play in the aetiology of psychotic disorders (Section 1.3) 

(Cardno et al., 1999; Stefansson et al., 2009), one hypothesis which would explain elevated 

rates of psychosis in migrant populations is concentrated genetic risk in regions of migrant 

origin. Several studies have tested this hypothesis for Caribbean migrants to the UK, which 

have been shown to have elevated rates of schizophrenia. Studies from Jamaica (Hickling and 

Rodgers-Johnson, 1995), Trinidad (Bhugra et al., 1996), and Barbados (Mahy et al., 1999) did 

not find elevated incidence of schizophrenia that would account for the excess rates observed in 

black Caribbean migrants to the UK (Kirkbride et al., 2012b; Tortelli et al., 2015). These studies 

do not find evidence to support a solely genetic explanation for elevated risk among Caribbean 

migrants, however, studies have not been conducted on other migrant groups to thoroughly 

investigate this hypothesis. The evidence does not definitively refute the possibility of migration 

from areas of concentrated genetic risk as an explanation for elevated psychosis risk in 

migrants. Of relevance to the Swedish context, as there have been a large number of migrants 

from Finland to Sweden, studies have found geospatial clustering of risk in northern and eastern 

Finland (Figure 1.4) (Haukka et al., 2001). If a large proportion of Finnish migrants originate 

from these regions, the pockets of elevated genetic risk may account for some of the observed 

increased psychosis risk in migrants. That said, one of the reasons for genetic clustering is 

thought to be isolation, which would suggest these populations may be less likely to migrate. 
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Figure 1.4  Relative risk of schizophrenia in Finland, adjusted for age, birth cohort, 

sex, urbanization, and region (from Haukka et al., 2001) 

 

 Selective migration 

Ødegaard’s seminal research on Norwegian migrants to America theorized that the elevated 

rates could be explained by the greater propensity of individuals at risk of psychosis to migrate 

(Ødegaard, 1932). Over the past 80 years, the selection hypothesis has been thoroughly 

investigated and the evidence suggests that selective migration is unlikely to account for the 

elevated psychosis risk observed in migrant groups (Selten et al., 2002; Van Der Ven et al., 

2014). Selective migration is unlikely to be a dominant explanation particularly when the 

prodromal cognitive deficits and negative symptoms which often precede the onset of 

schizophrenia are considered which make successful migration less likely (Morgan et al., 2010). 

That said, many of the “push” factors motivating migration, including trauma (Schäfer and 

Fisher, 2011) and social disadvantage (Morgan et al., 2008) may increase the risk of psychosis 

(Spauwen et al., 2006). In comparing refugee and non-refugee migrants from the same regions, 

Hollander et al. (2016) showed that refugees faced increased risk of psychotic disorders 

compared to non-refugee migrants (Hollander et al., 2016). This is consistent with the 

hypothesis that individuals, like refugees, who face a high level of social adversity before 

migration may have higher rates of psychotic disorders, although further research is needed to 

confirm this finding.  
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 Misdiagnosis 

Cultural biases in psychiatric care, resulting in misdiagnosis, have been proposed as an 

explanation for excess psychosis risk in migrant and minority ethnic groups. There is some 

evidence that racialized stereotypes affect clinical judgement, but it is not clear if this results in 

over-diagnosis of psychotic disorders and/or under-diagnosis of affective disorders (Lewis et al., 

1990). A small study in London found that the misdiagnosis of black African or Caribbean 

patients could explain, in part, the elevated psychosis rate in these populations (Hickling et al., 

1999). Several black African and Caribbean patients who received a diagnosis of schizophrenia 

from a British psychiatrist were diagnosed with an affective disorder (mania or depression) by 

the Jamaican psychiatrist, suggesting possible misdiagnosis of affective disorders as 

schizophrenia in this population. (Hickling et al., 1999). Additional research has shown that the 

use of culturally insensitive tools, or misinterpreting culturally appropriate expressions of 

distress as psychotic symptoms could result in the over-diagnosis of psychotic disorders in 

minority ethnic groups (Morgan et al., 2010). The use of ‘culturally-sensitive’ diagnostic tools 

reduced the relative risk of schizophrenia in Moroccan migrants compared to the Dutch-born 

population (Zandi et al., 2010). However, other studies investigating misdiagnosis have not 

found evidence that supports differential diagnosis and misdiagnosis of migrants and minorities, 

including studies that use standardized diagnostic tool and clinicians who were partially blinded 

to ethnicity (Fearon and Morgan, 2006). 

 Socioeconomic factors 

Yet another plausible hypothesis which may explain the associations between psychosis and 

migration is that the relationship may be confounded by socioeconomic factors. Historical 

patterns of migration to Europe show that males outnumber females (Houstoun et al., 1984), 

however, in recent decades females constitute a growing proportion of migrants worldwide 

(49.6% of migrants (Fry, 2006)). The incidence of schizophrenia has been shown to be higher 

among males than females (Aleman et al., 2003; Castle et al., 1993; Kirkbride et al., 2006; Kühl 

et al., 2016; Thorup et al., 2007; Van Der Ven et al., 2016). The higher proportions of young 

males in migrants compared to the Swedish population may account for some of the elevated 

incidence observed in migrant populations. Further, many migrants are young and the early 20s 

also corresponds to peak onset of schizophrenia and other psychotic disorders (Figure 1.1), 

 Research has demonstrated that migrant groups experience higher rates of social adversity, 

including unemployment, living alone, poor education, and poor social networks, all of which 

have been associated with increased risk of psychosis (Morgan et al., 2008; Stilo et al., 2013). 

While it is possible that the increased exposure to adversity may confound the observed 

associations between migration and psychosis, lower socio-economic status does not seem to 

fully explain elevated rates of psychosis among migrant groups (Kirkbride et al., 2017b, 2008a). 
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 Discrimination and perceived disadvantage 

In addition to being exposed to higher levels of social adversity and socioeconomic deprivation, 

migrant and minority ethnic groups may experience high levels of discrimination and perceived 

disadvantage. Interpersonal and systemic discrimination experienced by migrants and minorities 

can have a psychological toll, but also may limit a minority/migrant’s access to employment, 

educational opportunities, and housing options, leading to higher rates of social disadvantage 

(Cooper, 2005; Morgan et al., 2008). Additionally, high levels perceived disadvantage, 

measured by asking individuals if they believe they experience any disadvantage compared to 

other individuals in the dominant society, can explain some of the elevated psychosis risk in 

minority groups (Reininghaus et al., 2010). Experiences of discrimination and perceived 

discrimination have been linked to psychotic disorders in several populations (Cooper et al., 

2009; Gabbidon et al., 2014; Oh et al., 2014; Veling et al., 2008a, 2007), though in a separate 

study, Veling and collegues showed that perceived discrimination at an individual level was not 

a risk factor for schizophrenia (Veling et al., 2008a). 

 Social stress among migrants 

Migrants may experience elevated levels of social stress, including stressors experienced in the 

country of origin (Bhugra and Jones, 2001), challenges during migration (Bhugra and Jones, 

2001; Stillman et al., 2009), and experiences of discrimination, socioeconomic deprivation, and 

acculturative stress in the host country (Bhugra and Jones, 2001; Lueck and Wilson, 2010). 

However, research has suggested that social support may attenuate the stress response among 

those who experience elevated levels of social stress (Eisenberger et al., 2007). This hypothesis 

will be investigated more fully in Chapter 4, where I will examine how the presence of family 

members at migration affects psychosis risk, and in Chapter 5, where I use measures of 

neighbourhood ethnic density to estimate the proportion of people with a shared ethnic 

background living in one’s neighbourhood, to see if this provides a buffer against high rates of 

developing psychotic disorders. 

 Social defeat and social evaluative stress as plausible mechanisms 

There are a range of risk factors experienced by migrants, including trauma, adversity, low 

socioeconomic status, urbanicity, and discrimination, all of which have been linked to high rates 

of psychotic disorders. Selten and colleagues argue that social defeat may be a common 

mechanism linking major risk factors for psychosis (Selten and Cantor-Graae, 2005; Selten et 

al., 2013). These social stressors and persistent experiences of occupying an “outsider” role may 

lead to social defeat, which in turn contributes to the sensitization and dysregulation of the 

dopamine system, resulting in increased risk of psychotic disorders (Howes and Kapur, 2009; Li 

et al., 2012; Selten and Cantor-Graae, 2005; Selten et al., 2013; Tost et al., 2010). 
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It is also plausible that social evaluative stress, or stress in reaction to situations that involve 

evaluation from others which may involve worry of being evaluated negatively, is higher 

amongst those who are visibly different from the dominant society. The experience of elevated 

social stress could lead to differential stress processing in minority ethnic individuals, providing 

a possible neurobiological pathway to explain differential psychosis risk in migrant and 

minority groups (Akdeniz et al., 2014). Elevated sensitivity to stress or enhanced threat 

anticipation have both been linked to the development of psychotic symptoms (Reininghaus et 

al., 2016) and may be more common in those with minority status who are viewed as outsiders. 

Thus, while there are a wide range of hypotheses that have been proposed to explain the 

association between migration and psychosis, research has refuted several of these hypotheses 

(e.g. selection effects, and sociodemographic differences), and preliminary evidence has been 

gathered against others (e.g. misdiagnosis, geospatial clustering of genetic risk) but further 

information is needed confidently dismiss these explanations. Of the aforementioned 

hypotheses, there is evidence supporting the association between elevated rates of social 

adversity in migrant and minority ethnic populations as a partial explanation for elevated rates 

of psychosis. Further, this hypothesis is consistent with the proposed mechanisms of social 

defeat or elevated social evaluative stress to explain how social adversity “gets under the skin.”  

The aforementioned research on migration, ethnicity, socioeconomic factors, social stress, social 

defeat, and psychotic disorders provides the basis for the research investigated in this thesis. As 

I will be conducting the following research using data from Sweden, Section 1.5 provides a brief 

overview of migration in the Swedish context. Finally, I outline the core research questions and 

hypotheses in Section 1.6. 

 

1.5 Migration in the Swedish context 

Unlike European countries with a long history of colonialization, Sweden has a relatively short 

history of immigration. Immigration to Sweden largely began in the late 1940s with refugees 

escaping World War II, including those from Germany, other Nordic countries, and the Baltic 

countries (Migrationsverket, 2018a). From the 1940s through late 1970s, immigration was 

largely driven by labour migration (Bystrom and Frohnert, 2013; Nordstrom, 2002). Labour 

migration continued to be a major source of migrants through the 1960s and 1970s, but the pace 

of migration slowed with the introduction of more restrictive immigration policies. The signing 

of the European Economic Area (EES) agreement in 1994 and the creation of the Schengen 

agreement in 2001 (Figure 1.5) made it easier for labour migrants from European (EU) and 

Schengen-area countries to move to Sweden, corresponding with a steady increase in 

immigration. Concurrent to these shifting patterns in labour migration, Sweden has seen high 



34 

 

immigration rates from refugees and asylum seekers following international conflicts, including 

refugees from Chile fleeing Pinochet’s dictatorship from 1973-1990, refugees from the Iran-Iraq 

war in the 1980s, the wars in former Yugoslavia in the 1990s, and a wave of asylum seekers 

from Iraq following the American invasion in 2003. Since 2014, the largest groups of refugees 

have been Syrians, Eritreans, and people with no state or country (Migrationsverket, 2018a). 

 

Figure 1.5  Schengen area map (from European Parliament, 2018) 

 

 

Each year, Sweden grants residence permits to quota refugees and individual asylum seekers. 

Quota refugees (or United Nations refugees) are refugees selected by the United Nations High 

Commissioner for Refugees (UNHCR) (Migrationsverket, 2012). Each year, approximately 

1,900 refugees are selected by the UNHCR, granted a permanent residence permit, and allowed 

to travel to Sweden where a municipality has arranged for residency. Quota refugees represent a 

small proportion of the refugee population in Sweden, and more individuals travel to Sweden to 

seek asylum (Figure 1.6). 

Until 2016, Sweden had accepted more refugees per capita than any country in the EU. Major 

changes to asylum policy in 2015 and 2016, including family reunification policies, have made 

it more difficult to be granted a residence permit and to reunite with family (Migrationsverket, 

2018b, 2016). Migration remains an important topic in Sweden, with the last few years seeing 

dramatic changes in the number of asylum seekers and rapid policy changes (Figure 1.6). 

Unfortunately, this thesis is not able to provide insight into the recent changes, as data were 
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only available on new migrants and refugees arriving until 2011. The mental health of newly 

arrived migrants and refugees will continue to be an important priority in the coming years. 

 

Figure 1.6  Reasons for migration to Sweden, 2009-2016 (Migrationsverket, 2018a) 

 

In 2018, the total population of Sweden was 10.2 million, of which 19.1% were foreign-born 

and 80.9% were Swedish-born. While the annual number of labour migrants to Sweden has 

remained relatively stable since 2009, the number of residence permits granted to refugees has 

increased, with a notable peak in 2015-2016 followed by a decrease in 2017 (Figure 1.6).  

Figure 1.7 Proportion of Swedish-born and foreign-born in Sweden, 2018 

 

 

Swedish-born
80.9%

Foreign-born

19.1%

Source: Statistics Sweden Statistical Database, 2018



36 

 

Once migrants arrive in Sweden, settlement patterns vary. While most migrants settle in large 

metropolitan regions, including labour migrants and those granted asylum, quota refugees are 

re-located to municipalities by the Swedish Migration Board, and tend to be more diffusely 

spread over the country’s geography (Statistics Sweden, 2008). An important part of the 

Swedish identity is the social democratic system, and historically, Sweden provided refugees 

and migrants the same extensive social benefits as Swedish-born individuals, including health 

care, housing, education, parental leave, and unemployment insurance. 

 

 Measuring migrant status and ethnicity in the Swedish context 

Sweden’s history of immigration, the provision of health care services to migrants, and the 

availability of well-maintained population registers has made Sweden an ideal country within 

which to study the mental health of migrants. Sweden’s registers contain nearly complete 

information on demographics, health, and social services, making this an ideal place to study 

determinants of psychotic disorders. However, research is limited to the information routinely 

collected and proxy measures are necessary to capture complex concepts (see Chapter 2 for 

more detailed information about the registers). For example, information is only available on an 

individual’s region of origin and that of their parents, so country of birth and parental birth is 

used as a proxy for determining ethnicity. Unfortunately, there are limitations with this 

approach, as utilizing region of origin is an imprecise measure which is not able to capture the 

complex and fluid nature of ethnicity (Porter et al., 2016). In Chapter 5, I will utilize region of 

origin and parental origin to estimate the ethnic composition of neighbourhoods and calculate 

ethnic density, with the caveat that this approach to categorizing ethnicity has important 

limitations, as highlighted above and in Section 1.4.  

 Psychosis and migration in the Swedish context 

Over the past 30 years, research from Sweden has informed the understanding of the aetiology 

of psychotic disorders (Harper et al., 2015). The registers have been used to demonstrate the 

links between impaired foetal growth, as measured by low birth weight (Gunnell et al., 2003; 

Hultman et al., 1999) and preterm birth (Nilsson et al., 2005; Nosarti et al., 2012) and the 

development of schizophrenia. Obstetric complications have also been linked to increased risk 

of schizophrenia in Sweden (Dalman et al., 1999). Recently, research has found an association 

between infection and the increased risk of developing psychotic disorders (Khandaker et al., 

2018). The registers have also been used to demonstrate the association between advanced 

parental age and increased risk of schizophrenia (Sipos et al., 2018; Zammit et al., 2003). 

Longitudinal research in Sweden has also shown that the experience of social adversity in 

childhood, including parental unemployment, single parent homes, and receiving social welfare, 

and risk of developing psychosis (Wicks et al., 2010, 2005). Urbanicity has also been linked to 

elevated rates of psychotic disorders in the Swedish population (Zammit et al., 2014). 
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With large numbers of migrants arriving in Sweden since the mid-1900s, the Swedish registers 

have also been instrumental in investigating patterns of psychiatric disorders in migrants and 

their children. Several studies have demonstrated a clear association between migration and 

increased risk of psychotic disorders (Cantor-Graae et al., 2005; Hjern et al., 2004; Jörgensen et 

al., 2014; Leão et al., 2006; Westman et al., 2006; Zolkowska et al., 2001). This elevated risk in 

migrants has been accounted for, in part, by socioeconomic status (Hjern et al., 2004). Trauma 

exposure may also account for some of the elevated risk, as heightened risk of non-affective 

psychosis was observed in refugees compared to migrants of the same region (Hollander et al., 

2016). While there have been a number of important studies on the mental health of migrants in 

Sweden, the heterogeneity in risk, as well as the underlying causes of this increased risk, have 

not been fully described. 

 

1.6 Key research questions 

Research is needed to elucidate the mechanisms lead to increased incidence of psychotic 

disorders among migrants and their children. These patterns of risk may provide insight into the 

aetiology of psychotic disorders (Marmot, 2016). There are many plausible explanations for 

these observed trends including social isolation, social defeat, discrimination, and deprivation, 

however, there is still much to learn about what contributes to increased risk of psychosis 

among these groups. The ability to identify the specific environmental factors that drive 

elevated incidence among migrants is a critical step in being able to develop interventions to 

address this pressing public mental health issue. The past 80 years of research has delineated 

several key risk factors in the social environment which influence psychosis risk, and these can 

be organized conceptually using the social determinants of health model, developed by 

Dahlgren and Whitehead in 1991. The social determinants of health model powerfully illustrates 

how health is influenced by interacting layers, from the broad structural environment, to the 

material conditions in which people live and work, the support from family and neighbours, and 

finally the actions and characteristics of the individual, which are often constrained by the other 

layers (Dahlgren and Whitehead, 1991). By succinctly illustrating the individual, family, 

neighbourhood, and societal factors that influence health, this model can be used to better 

conceptualize policies that aim to reduce health inequalities and promote health. I have adapted 

this model to summarize the key risk factors that have been linked to psychotic disorders, 

highlighting several established risk factors (italics) and factors which I will explore in more 

detail in this thesis (bold) (Figure 1.8). 
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Figure 1.8  Social determinants of psychotic disorders 

 

In this PhD, I will investigate the role that social environments have in the development of 

psychotic disorders in migrants and their children. This thesis extends the previous research 

investigating the role of environmental factors which alter psychosis risk. By focusing factors at 

the individual, family, and neighbourhood levels, I will investigate some of the heterogeneity in 

the risk of psychosis for migrants and their children. Each subsequent analysis sequentially 

increases the lens to include an additional level of the social determinants structure. Following 

this introductory chapter, this thesis contains a methodological chapter (Chapter 2), which 

describes the Swedish population registers in more detail. This is followed by three analytic 

chapters (Chapters 3-5), and a discussion chapter (Chapter 6), which summarizes the findings, 

what they mean from a public health perspective, as well as implications for future research. 

 

 Chapter 3: Migrant status, region of origin, and age-at-migration and risk of psychotic 

disorders 

Chapter 3 explores whether elevated risks of non-affective psychosis for migrants and their 

children are also present in affective psychosis and non-psychotic bipolar disorder, utilizing 

updated data, which for the first time, allows clear separation of bipolar disorder with and 

without psychotic symptoms. I will also explore how region of origin may explain heterogeneity 

in psychosis risk. Previous research has shown that certain migrant and minority ethnic groups 
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experience the highest increase in risk, as results from other studies suggest that the groups at 

highest risk are likely context dependent. For example, the highest risk observed in black 

Caribbean groups in the UK (Kirkbride et al., 2012b), while Moroccan migrants were found to 

have the highest risk in the Netherlands (Veling et al., 2006). Thus it is important to clarify 

which groups have the highest risk in the Swedish context (Brown, 2011), which may vary by 

unique historical migration patterns and differing attitudes towards welcoming migrants and 

refugees. Finally, I investigate key questions of the influence age-at-migration has on psychosis 

risk, for which studies have found differing associations but for which no clear consensus has 

been reached on a critical window for risk. Below are the hypotheses and key research questions 

this chapter (Table 1.1). 

 

Table 1.1  Chapter 3 research questions and hypotheses 

Research questions Hypotheses  

(1) Is the risk of non-affective psychotic 

disorders, affective psychotic disorders, and 

non-psychotic bipolar disorder elevated in 

migrants and their children compared to 

Swedish-born individuals?  

Risk would be elevated among migrants and their 

children across psychotic disorders, but not non-

psychotic bipolar disorder.  

(2) Does region of migrant origin affect the risk 

of psychotic disorders and non-psychotic 

bipolar disorder?  

Migrants from geographically distant regions would 

experience higher risks of psychotic disorders than 

those from proximal regions, but non-psychotic 

bipolar disorder would not share this pattern.  

(3) Does the age at which an individual migrates 

alter their risk of psychotic disorders and non-

psychotic bipolar disorder?  

Individuals who migrated during infancy and early 

childhood would experience the highest risk of 

psychotic disorders, but that non-psychotic bipolar 

disorder would not show age-related patterns of 

risk.  

 

 Chapter 4: Family network and non-affective psychosis risk in migrants 

In Chapter 4, I will expand the view to investigate how the presence of family during and 

following migration affects psychosis risk. There are many characteristics of the social 

environment which may influence the development of psychotic disorders among migrant 

groups, the role of family networks have not been fully explored, particularly from a 

longitudinal perspective. In particular, the presence of family members may be an important 

source of social capital and support during and following migration. The key research questions 

and hypotheses investigated in Chapter 4 are summarized below in Table 1.2. 
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Table 1.2  Chapter 4 research questions and hypotheses 

Research questions Hypotheses  

(1) Does the presence of first-degree 

relatives during migration or already 

living in Sweden at the time of 

migration (family network) affect the 

risk of non-affective psychosis?  

Individuals who migrated with relatives, or who joined family 

already settled in Sweden would have a lower risk of 

psychotic disorders, and that those migrating alone would 

have higher risk 

(2) Does family network during 

migration and risk of psychosis vary 

by sex? Region?  

Family networks will have a stronger protective effect for 

females than males. Additionally, individuals migrating from 

geographically distant regions will be more affected by the 

presence or absence of family during migration.  

(3) Does migrating with dependent 

children increase or decrease the risk 

of psychosis in migrant parents?  

While migrating with children may introduce additional 

strains on a migrant, interacting with the host society on 

behalf of a dependent child may provide a migrant with 

additional avenues of connection and acculturation. It is 

difficult to predict what effect these opposing influences 

might have on psychosis risk, and given the lack of previous 

evidence in this area, I did not set an a priori hypotheses for 

this question. 

 

 Chapter 5: Neighbourhood ethnic density and non-affective psychosis risk 

Expanding from the family environment, Chapter 5 considers how characteristics of the 

neighbourhood environment may play a role in the development of non-affective psychosis. The 

ethnic composition of a neighbourhood may contribute to feelings of being an outsider if there 

is a low density of individuals with a similar ethnic background. Also, research has shown that 

individuals living in areas with a low proportion of minority ethnic individuals have more 

experiences of racism and discrimination (Bécares et al., 2009). Individuals living in areas of 

high own-group ethnic density may have access to social networks in that specific group and 

increased social support (Das-Munshi et al., 2010). While there has been much research 

demonstrating the importance of social support for mental health, previous research has 

speculated that these strong ties may interfere with the acculturation process and may result in 

perceptions of a greater social distance with the majority culture (Reininghaus et al., 2010). 

Table 1.3 summarizes the key research questions and hypotheses investigated in Chapter 5. All 

measures of ethnic density will be calculated using country of birth and country of parental birth 

to approximate ethnicity. 
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Table 1.3  Chapter 5 research questions and hypotheses 

Research questions Hypotheses  

(1) Does living in an area of low 

own-group ethnic density increase 

the risk of developing non-affective 

psychotic disorders?  

Migrants and their children living in areas of low own-group 

ethnic density will be at elevated risk of developing psychotic 

disorders.  

(2) Does the effect of ethnic density 

on psychosis risk vary by 

generation status (e.g. migrants or 

children of migrants)?  

The protective ethnic density effect will be more pronounced 

among migrants than children of migrants. Further, that 

accounting for the concentration of individual who share both 

ethnicity and generation status may explain more of the 

variance in psychosis risk than only considering ethnicity.  

(3) Does the effect of ethnic density 

vary by region of origin and visible 

minority status? 

The ethnic density effect will be more pronounced among 

individuals from visible minority regions.  
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 Methods 

2.1 Summary 

This chapter is divided into two parts. In Sections 2.2-2.4, I provide a detailed description of the 

Swedish population registers and the cohorts used in this research. In Section 2.5, I describe the 

process of updating existing variables (e.g. psychiatric diagnosis, migrant status, region of 

origin, income) and developing novel measures (e.g. family network and updated geographic 

areas). 

 

2.2 Swedish population registers 

 Registry background and information 

Swedish population registers are a rich data source, with detailed information on nearly all 

individuals with residency or citizenship in Sweden. The population registers were started in the 

17th century by the Church of Sweden, and later adopted by the Swedish government, to register 

parish members, collect taxes, and enlist soldiers (Ludvigsson et al., 2016). Currently, each 

individual staying at least one year in Sweden is assigned a personal identity number. An 

anonymized version of this number can be used to link registers containing information about 

demographics, health, employment, income, crime, social services, and living conditions. While 

these datasets were developed and maintained for administrative purposes, researchers, 

following ethical approval, are able to use these data to investigate a range of important 

questions. 

 Registry research strengths and limitations 

The Swedish population registers have numerous strengths for the study of migration and 

psychotic disorders. Registers provide complete information on the total population of all 

legally residing individuals in Sweden (Careja and Bevelander, 2018). Information is 

systematically collected and the same information is obtained for every individual. The 

collection of clinical information (e.g. psychiatric diagnosis) and important confounders (e.g. 

employment, income, neighbourhood) makes the Swedish registers ideal for detailed study of 

relatively rare outcomes, like psychotic disorders. 

With stringent data protocols, the quality of data is high and the regular use of these routine data 

ensure errors are noted and corrected (Careja and Bevelander, 2018). Further, registers produce 

data which is less sensitive to selection biases, non-response biases, or self-report biases which 

challenge the validity of much survey research (Careja and Bevelander, 2018). 
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A range of study designs have been used to assess relationships between social environmental 

factors and psychiatric outcomes, however, there are several important limitations of cross-

sectional and case-control studies which limit their suitability for investigating aetiological 

questions. Cross-sectional studies are useful in demonstrating an association between two 

factors at a single point in time, but since exposures and outcomes are measured at the same 

time, they are not able to infer the temporal sequence. Similarly, case-control studies usually 

rely on retrospective recall of exposure information by cases and controls. The retrospective 

nature of data collection introduces a greater chance of bias and thus are not ideal for 

establishing the correct temporal sequence between the exposures and outcomes of interest. A 

major strength of the data used for this thesis is that the registers allow for longitudinal analysis. 

These data are prospectively-collected longitudinal data, which includes records of important 

events, like periods of unemployment, residential moves, immigration/emigration events, or 

psychiatric diagnoses. The use of a prospective cohort design allows the investigation of 

aetiological questions, as the exposures are measured before the outcome has occurred, reducing 

the risk of bias and establishing the necessary temporal sequence for a causal relationship. Since 

timing of events was recorded in the registers, I was able to conduct longitudinal survival 

analysis, which incorporated time of events in the analysis. 

There are some limitations with the use of register data for research. While virtually all residents 

of Sweden are recorded in the population registers, individuals who have not received a 

personal identity number will not be included in the system (e.g. short-term migrants who stay 

in Sweden for less than a year). Since 2000, short-term migrants were assigned coordination 

numbers, similar to the personal identity number, which enabled use of some government 

systems, but these individuals are not included in the Total Population Register (RTB) or 

captured in the National Patient Register (NPR), even if they access health services. Between 

2000-2007, 350,000 individuals received coordination numbers (Ludvigsson et al., 2009), 

representing a small proportion of the total Swedish population which, at the time, was just 

under 10 million people. Also excluded from the registers are all asylum seekers who have not 

received a decision on their asylum application and all undocumented immigrants. While there 

are no reliable statistics on the number of undocumented individuals in Sweden, estimates range 

from between 10,000 and 50,000 (Socialstyrelsen, 2010, p. 268). Thus, while the population 

registers include most individuals in Sweden, registry-based research is not able to describe the 

experiences of short-term or undocumented migrants. 

Another issue is that registers have been shown to include foreign-born individuals who no 

longer reside in Sweden, but who have not reported their emigration to Swedish authorities 

(Bengtsson and Åsling Rönning, 2016). While there is a legal obligation to report permanent 

out-migration, there is little incentive for individuals to do so, and many people emigrate from 

Sweden without notifying the tax authority. This results in over-coverage – a higher number of 
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individuals present in the registers than are actually residing in Sweden. Government agencies 

attempt to contact emigrated persons post-hoc by identifying persons who do not have imprints 

in the various administrative registers (e.g. the Swedish Tax Agency, the Social Insurance 

System, or the Swedish National Agency for Education) (Bengtsson and Åsling Rönning, 2016). 

In 2011, for example, there were 85,205 people in the registers who did not have any imprints in 

that year (Bengtsson and Åsling Rönning, 2016). One other method of detecting over-coverage 

is investigating individuals who live implausibly long, resulting in a low mortality rate among 

foreign-born individuals. The Swedish Tax Authority does periodic death audits for anyone over 

100 years in Sweden as deaths in individuals who have spent a long period abroad may not have 

been reported to the Swedish government (Ludvigsson et al., 2016). 

Over-coverage has potential implications for the accuracy of the research in this thesis. Those 

who have emigrated without notifying the tax authorities will not have an accurate date of exit 

which affects the calculated survival time. This introduces immortal time bias, where the 

individual is not able to develop the outcomes of interest (e.g. diagnosis of psychosis in the 

Swedish National Patient Register) during the period of time that they have left Sweden but are 

still presumed to be residing there by the registry data. Over-coverage has been estimated to 

include 0.25-0.5% of the total population, including approximately 0.1% of Nordic citizens and 

between 4-8% of individuals born outside of the Nordic countries (Ludvigsson et al., 2016). As 

foreign-born individuals are more likely to be over-covered than Swedish-born individuals 

(Bengtsson and Åsling Rönning, 2016), the resulting bias is likely to be differential by migrant 

status. This would overestimate the follow-up time in migrants which may artificially reduce the 

hazard of developing psychiatric disorders among migrants compared to Swedish-born. 

One of the ways that I reduced the number of over-covered individuals in my analysis was to 

exclude all those with implausible immigration and emigration dates. For example, an 

individual who appeared in the register as immigrating to Sweden in 1990 and again in 1995, 

but who did not have a record of emigration in the intervening period were excluded from 

analysis. This, in effect, constrains the follow-up time of these individuals to be zero person-

years, which underestimates their true follow-up time. However, keeping them in the dataset 

would have also introduced bias, as the periods that they were out of the country, they would 

not have been able to receive a psychiatric diagnosis. 

Overall, I reduced the impact of over-coverage by excluding individuals who did not have 

imprints in the registers in their year of cohort entry or the following year. For example, in 

Chapter 5, I only included individuals registered to an address in their year of cohort entry or 

following year (age 15 or migration to Sweden after her/his 15th birthday). While this excludes 

those who may have left Sweden before age 15 without reporting it to the Swedish government, 

it does not eliminate the possibility of over-coverage in the follow-up period, as individuals may 
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leave at any point during follow-up, and they will appear to be in the cohort if an official date of 

emigration had not been recorded. The aforementioned issue of immortal time bias would affect 

these individuals, who are not able to receive a psychiatric diagnosis, which would likely 

underestimate the risk in migrant groups. 

In some cases, over-coverage would not have been obvious due to the way I created some of the 

binary variables for analysis. For example, receipt of social welfare was coded as a binary 

‘receiving social welfare’ vs. ‘not receiving social welfare.’ As illustrated in Figure 2.1, the 

individuals coded as not receiving welfare would include all those who are not receiving welfare 

payments, as well as any individuals who have moved out of Sweden but who are still contained 

in the registers as part of the over-coverage but who would not be registered as receiving social 

welfare payments. 

 

 

 

 

 

 

 

Another limitation of using registry data for research is changing administrative definitions, 

which can affect the measurement of exposures, outcomes, and confounders. For psychiatric 

outcomes, administrative definitions have largely remained the same over the study period 

(1968-2016). However, notably, the change from ICD 9 to ICD 10 in 1997 may affect the 

comparability of diagnosis over time. For example, while some codes in ICD 9 gave an 

indication of whether the current episode of bipolar disorder included psychotic symptoms, but 

there were some codes that did not mention psychotic behaviour (e.g. 296.43), which made it 

difficult to separate psychotic and non-psychotic bipolar disorders. In ICD 10, these were 

divided broadly into two overarching groups: F31.0 for non-psychotic bipolar disorder, and 

F31.2 for psychotic bipolar disorder. This change has allowed for more detailed research on 

psychotic and non-psychotic bipolar disorders (see Chapter 3) but it also introduces challenges 

when investigating disorder rates over time as these may have changed due to the altered 

administrative definitions. During the study period, there have also been changes to the 

collection of income data, but the use of total population quintiles reduces the impact of this 

changes. 

INDIVIDUALS NOT RECEIVING SOCIAL WELFARE 

 

[Individuals with adequate income] 

 

 

[Over-coverage] 

 

INDIVIDUALS 

RECEIVING SOCIAL 

WELFARE 

 

Figure 2.1  Schematic of total population and impact of over-coverage on binary variables 
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2.3 Registers used for analysis 

Below are the details of the registers I used for these analyses. 

 Total Population Register (RTB) 

The Registret över totalbefolkningen (RTB) is the base register for the total population of 

Sweden. In 1947, a national registration number was introduced and assigned to everyone 15 

years or older at the time (Ekbom, 2011). This initial register also included information on the 

parents of index individuals, so thus included parental information for individual born 1932 or 

later (Ekbom, 2011). In 1968, Statistics Sweden named this register the Total Population 

Register, and has maintained it since, updating the information through the Swedish Tax 

Agency (Statistics Sweden, 2018a). The RTB contains information on birth date, sex, country of 

birth, and annual information on county and municipality of residence. 

 Multi-Generation Register (MGR) 

The Multi-Generation Register (Flergenerationregistret - MGR) contains information on index 

persons alive in 1961 and born from 1932 or later. The MGR was initially based on the 1961 

census, which was used in the RTB, which at the time did not contain information on family 

relationships. The MGR contains information about biological and adoptive parents, dates of 

birth, and numbers of other children from the index person’s mother and father. For adopted 

children, the MGR contains information about the dates of adoption and the birth information of 

adoptive parents. In 2000, supplementary data retrieval was conducted to gather information 

about biological and adoptive parents, and by 2005, the register contained maternal information 

for 97% of the population and paternal information on 95% of people, although coverage for 

foreign born individuals remains lower (Figure 2.2). 

 Household and housing census (FoB) 

Information on employment, household composition, and housing was collected from 1960-

1990 in the  Folk–och Bostadsräkningar (FoB) (Statistics Sweden, 2018b). The census was 

conducted every 5 years. Beginning in 1990, this information was collected as part of the LISA 

(below).  

 Longitudinal Integration Database for Health Insurance and Labour Market Statistics (LISA) 

The Longitudinell Integrationsdatabas för Sjukförsäkrings- och Arbetsmarknadsstudiere (LISA) 

contains information on the labour market, education, and social services (Larsson, 2009). It 

also connects family members living in the same household, allowing the calculation of family 

disposable income. The LISA has been updated annually since its inception in 1990 and 

includes all individuals registered in Sweden who are 16 years or older. 



48 

 

 

Figure 2.2  Proportion of people with parental information in the MGR from Statistics 

Sweden (from Ekbom, 2011) 

 

 Integration Register (STATIV) 

Information on immigration and emigration dates is contained in the RTB, but additional 

information on reason for settlement (including refugee status) is included in the Integration 

Register (STATIV). The STATIV Register contains information on integration, segregation, 

and migration (Statistika Centralbån (Statistics Sweden), 2007). Data is available from 1997 and 

is updated annually by Statistics Sweden. Individuals who emigrate from Sweden and plan to 

stay abroad for 1 year or more is required to notify the tax authority to be de-registered 

(Ludvigsson et al., 2016). It is thought to contain 95% of immigrations and 91% of emigrations 

within 30 days of the migration event, with a higher proportion over time (Ludvigsson et al., 

2016). Emigration is thought to be underreported, which may represent up to 0.5% of the 

Swedish population, as described earlier in Section 2.2 on the impact of over-coverage 

(Ludvigsson et al., 2016). 

 National Patient Register (NPR) 

The National Patient Register (Slutenvårdsregistret - NPR) was established in 1964 to record 

data on inpatient somatic care in Sweden. In 1973 it began capturing psychiatric diagnoses, and 

is considered complete since 1987, containing over 99% of all somatic and psychiatric hospital 

discharges (Ludvigsson et al., 2011) (Figure 2.3). In 2001, hospital-based outpatient care, 

including psychiatric visits, was also included in the NPR, although this is not considered as 

complete nationally until 2007. 
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Figure 2.3  Completeness of coverage for psychiatric care in the Swedish NPR (from 

Ludvigsson et al., 2011) 

 

 

Diagnoses in the NPR are coded according to the International Classification of Disease system 

(Swedish version, adapted from the WHO ICD classification system) (Smedby and Schiøler, 

2006). The timeline in Figure 2.4 shows the dates during which the ICD was updated. ICD 8 

was used when the registers were started, ICD 9 was used introduced in 1987, and replaced by 

ICD 10 in 1997, which remains the active diagnostic coding system in Sweden. 

 

Figure 2.4  Key dates for the Swedish NPR (from Ludvigsson et al., 2011) 

 

 Cause of Death Register 

The Cause of Death Register (Dödsorsaksregistret) contains records of the causes and dates of 

deaths in Sweden since 1952 (Brooke et al., 2017). It includes all individuals registered in 

Sweden who have died, either in Sweden or abroad, although the accuracy and quality of 

information may be lower for deaths occurring in other countries (Brooke et al., 2017). 

Additionally, in 2012, the register began including all deaths in Sweden, including people who 

were not residents of Sweden (Brooke et al., 2017). However, as my analysis only included 
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official residents of Sweden, this change in the Cause of Death Register does not impact my 

cohorts. 

 National Crime Register (NCR) 

The Swedish National Council for Crime Prevention (Brottsförebyggande rådet) collects 

detailed information on all criminal convictions in Sweden since 1973. The National Crime 

Register (NCR) includes statistics on the crime, age, sex, and region of offense. The legal age of 

responsibility in Sweden is 15, so the register only includes criminal offenses for persons 15 

years or older (Sariaslan et al., 2013). This was used to calculate proportion of neighbourhood 

who had been convicted of a crime (Chapter 5). 

 Geography Register 

Statistics Sweden has geo-coded all addresses and developed 9,209 Small Area Market 

Statistics (SAMS), which were developed as subdivisions of the 21 counties and 290 

municipalities in Sweden. Each SAMS was designed to delineate a demographically 

homogenous group of approximately 1,000. While the intention was to contain 1,000 

individuals, the number of individuals varies considerably. In 2011, there were 8,992 populated 

SAMS, with between 1 to 20,469 residents (mean=2729.1, standard deviation = 3282.6) (see 

Figure 2.5). There were 37 SAMS which had no residents, and there were 15,231 individuals 

who had partial geographic information in 2011.2 These individuals may have only the 

municipality code followed by REST, indicating that the information on precisely where in the 

municipality the individual lives is unknown.  

 

Figure 2.5  Number of residents by SAMS, 2011 

 

                                                      
2 SAMS codes are typically 8 digits long, where the first four digits indicate the municipality and the 

subsequent four digits indicate the small area within that municipality. Individuals for whom the 

municipality is known, but the exact address is unknown are coded with the leading four digits as the  

municipality code followed by REST, indicating the precise SAMS is unknown (e.g. 2584Rest). 
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Each individual is required to report their residential address (also known as his/her “night 

rest”) to the Swedish Tax Agency as part of the civil registration process (Sundberg, 2010). 

Further, each resident is required to report residential moves within 10 days of said move. The 

register I used to in this research included the SAMS of each individual at the end of the 

calendar year (December 31st), which were available since 1982. This geographic information 

was used to develop area-level variables (e.g. population density, ethnic density, deprivation) in 

Chapter 5. 

 

2.4 Study cohorts 

Several different cohorts were defined for the research contained in this thesis. When I began 

this research, registry information was only available until December 31, 2011 and the research 

in Chapters 3-4 included information until 2011. New information was received from Statistics 

Sweden part-way through this research, providing updated information until 2016, which was 

used in Chapter 5. 

The start dates for the cohorts also varied between studies. As I was interested in investigating 

the differences between bipolar disorder with and without psychotic symptoms in Chapter 3, I 

utilized a cohort which would being their period-at-risk between 1997 and 2011, when ICD 10 

was the active diagnostic system. The cohort included all individuals born between 1982 and 

1997, so they would turn 15 at some point during the eligible follow-up period. 

Chapter 4 focused on non-affective psychosis, which remained largely comparable between 

ICD 9 and ICD 10, so I was able to extend the cohort to include those born from 1968 to 1997. 

These individuals were followed until the end of 2011. 

Finally, with the updated information from Statistics Sweden, I was able to extend the follow-up 

period to the end of 2016 for Chapter 5. I utilized the cohort of individuals born between 1982 

and 1997, but with a longer period of follow-up than utilized in Chapter 3. 

 

2.5 Variable updating and development 

 Psychiatric diagnosis 

Creating a consistent outcome measure of psychiatric diagnosis was a key issue in this thesis. 

The Swedish NPR was considered to be reliable for research purposes, and the diagnosis of 

psychotic disorders has been shown to have good validity and positive predictive value. 
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(Dalman et al., 2002; Jörgensen et al., 2014; Ludvigsson et al., 2011). Inpatient and outpatient 

registers were utilized in this research. Complete, nation-wide inpatient records were available 

since 1987. Outpatient services were expanded in the late 1990s, but outpatient records were not 

available at the national level until 2001. Further, the outpatient register is not considered 

complete until 2007. This may have resulted in slight under-ascertainment of cases diagnosed in 

outpatient care between 1998 and 2007. This may lead to a slight under-estimation of the true 

incidence of psychosis in Sweden, but this under-ascertainment is likely to be non-differential 

by migrant status, so is not likely to bias the results. 

That high validity of the NPR for psychotic disorders makes it suitable for large-scale 

population-based research. Accordingly, there has been a number of studies which have used 

the register to study psychiatric disorders, but several different approaches to measuring 

determining ‘caseness’ have been used (Hollander et al., 2016; Lichtenstein et al., 2006). 

 Diagnostic fields 

The inpatient and outpatient registers were organized by visit, and at each visit, the clinician 

was able to assign up to 30 unique diagnoses in the inpatient register and up to 21 in the 

outpatient register. The dataset extracted from the NPR for my research included only visits 

which included at least one psychiatric diagnostic code, however, the psychiatric condition may 

not be the most responsible diagnosis for presenting to health services. For example, an 

individual may present for a somatic condition, like an acute infection or injury, but the 

physician notes that the individual also has a psychiatric condition, like schizophrenia or bipolar 

disorder, which may be recorded in one of the subsequent diagnosis fields. Further, individuals 

with psychiatric comorbidities may receive multiple psychiatric diagnoses in a single visit. 

While some research has used the “most responsible” diagnosis (e.g. the diagnosis responsible 

for the longest stay or the greatest use of hospital resources), I chose to consider all diagnostic 

fields to better capture the complex comorbidities of multiple psychiatric disorders and somatic 

conditions. Table 2.1 compares the cumulative prevalence of ICD 10 diagnoses of non-affective 

psychosis (F20-29) and bipolar disorder (F31) using the most responsible diagnosis versus 

utilizing any diagnostic field in the cohort of individuals born between 1982 and 1997 and 

followed-up for psychiatric diagnosis from 1997-2016. 

 

Table 2.1  Diagnostic fields and psychiatric diagnosis (n=1,796,257) 

 Most responsible diagnosis Any diagnostic field 

 Frequency % Frequency % 

Non-affective psychosis     

Yes 12,766      0.7 14,254         0.8 

No 1,783,491        99.3 1,782,003 99.2 

Bipolar disorder     

Yes 16,768         0.9 18,997         1.1 

No 1,779,489        99.1 1,777,260        98.9 
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 Visit 

As the inpatient and outpatient registers were organized by unique visit, an individual may have 

numerous records, reflecting the number of times she/he presented at services. For example, one 

individual has logged over 300 unique inpatient visits, and another individual has over 600 

outpatient visits. Theoretically, individuals may thus receive a wide range of diagnoses over 

time as the physician tries to best describe the current symptoms. Changing diagnosis over time 

can reflect a pattern of care seeking while an individual’s disorder is developing. Utilizing this 

logic, the last visit may represent the best estimate of the individual’s diagnosis. However, while 

this approach is theoretically sound and has been used in previous research (Hollander et al., 

2016), the end date of the register (December 31, 2011 for Chapters 3-4, December 31, 2016 for 

Chapter 5) creates an arbitrary cut-point for those who are still accessing psychiatric care. It is 

plausible that these individuals will continue to access care in the ensuing years, which may also 

correspond to changes in their diagnosis. An individual’s diagnosis may also change through the 

life course, becoming more or less severe based on the natural course of disease, response to 

treatment, or other factors. As migrants are more likely to emigrate from Sweden, they are less 

likely to have numerous visits. The final diagnosis recorded for migrants may be more similar to 

their first diagnosis than a Swedish-born individual, who may experience several diagnostic 

changes over the course of their treatment. It is not clear what direction this would bias the 

diagnoses in and would depend on whether an individual is more likely to receive a more or less 

severe diagnosis over time.   

In order to avoid this differential diagnosis due to a different number of visits, an alternate 

approach has been suggested using diagnosis received at the first visit. However, from a clinical 

perspective, it is likely that an individual’s diagnosis will change over time as the clinician gets 

more information about the symptoms. 

A more conservative diagnostic approach has been adopted by some researchers, where at least 

two inpatient hospitalizations for schizophrenia were required in order to be defined as a case 

(Lichtenstein et al., 2006). This approach assumes that a large fraction of individuals with a 

diagnosis of schizophrenia will have been hospitalized on more than one occasion. This may be 

a less reasonable assumption when we include other diagnoses within the psychosis spectrum 

which are less likely to lead to repeat hospitalizations. 

Another option is to consider each condition separately, where each individual would be 

assessed if they ever received a diagnosis of schizophrenia. They would also be categorized as a 

case for bipolar with psychosis if they have ever received that diagnosis.  Considering the high 

co-morbidity of psychiatric conditions, many individuals will have received more than one 

diagnosis during their care. Schizophrenia and bipolar disorders often co-occur with other 

psychiatric conditions. Anxiety and depression are common in patients with schizophrenia, and 



54 

 

research estimates that 50% have experienced depression, 15% a panic disorder, and 29% show 

symptoms of posttraumatic stress disorder (Buckley et al., 2009). Similarly, a study of people 

with bipolar disorder found that 65% met diagnostic criteria for another psychiatric condition, 

most commonly anxiety disorder (McElroy et al., 2001). This complexity of symptomatology 

presents a challenge to nosologists when classifying psychiatric diseases and determining what 

may be the primary diagnosis. For example, in my cohort of 1,796,257 Swedish individuals, 

there were 17,457 individuals who have received a diagnosis of schizophrenia, schizoaffective 

disorder, affective psychosis, other psychotic disorders, or non-psychotic bipolar disorder. 

When each of the 4 categories were assessed separately, there were 23,545 cases, indicating that 

there was a large number of patients who had received diagnoses from more than one category. 

As an alternate to the former approach, a researcher may choose to implement a hierarchal 

system in situations where an individual is a case for multiple disorders. In this approach, an 

individual would be categorized based on the most severe diagnosis they received during their 

clinical care, creating mutually exclusive categories. While the hierarchal approach is pragmatic 

in terms of reflecting clinical practice and provides an accurate system for research, it shares the 

limitation discussed earlier with regards to differential likeliness of repeat psychiatric visits by 

migrant status. While the most severe diagnosis is utilized for all in the cohort, migrants are 

more likely to emigrate and therefore may have fewer visits during which to receive more 

severe diagnoses. 

For Chapter 3 of this thesis, I categorized individuals using the hierarchal described above 

based on diagnostic severity. In order to categorize individuals by severity of diagnosis, I 

needed to create a diagnostic hierarchy. I coordinated a meeting with experts in psychiatry, 

psychology, epidemiology and Swedish data. This panel included Prof. Christina Dalman, Prof. 

Glyn Lewis, Dr. James Kirkbride, Dr. Anna-Clara Hollander, and me. Together we developed a 

three-level hierarchy for ICD 8 and ICD 9: (1) schizophrenia and schizoaffective disorder, (2) 

other non-affective psychotic disorders, (3) bipolar disorder (with and without psychotic 

symptoms). A four-level hierarchy was developed for ICD 10: (1) schizophrenia and 

schizoaffective disorder, (2) affective psychotic disorders, (3) other non-affective psychotic 

disorders, (4) bipolar disorder and mania without psychotic symptoms. Table 2.2 describes 

which diagnostic codes fall within each of the broader categories. 
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Table 2.2  Diagnostic hierarchy in ICD 10 and ICD 8-9 

Diagnostic 

hierarchy 

ICD 10 codes  Diagnostic 

hierarchy  

ICD 8-9 codes 

Schizophrenia 

+ 

schizoaffective 

disorder 

F20.X – Schizophrenia 

F25.X – Schizoaffective disorder 

Schizophrenia 

+ 

schizoaffective 

disorder 

295 (excl 295.79) – 

Schizophrenia 

295.79, 296.8 – 

Schizoaffective 

disorders 

Affective 

psychotic 

disorder  

F30.2 – Mania with psychotic symptoms 

F31.2 – Bipolar affective disorder, current manic 

with psychotic symptoms 

F31.5 – Bipolar affective disorder, current 

depression with psychotic symptoms 

F32.3 – Severe depression with psychotic 

symptoms 

F33.3 – Recurrent depressive disorder, current 

severe psychotic symptoms 

Other non-

affective 

psychotic 

disorders 

297 – Delusional 

disorders 

298 – Other non-

organic psychoses 

 

Other non-

affective 

psychotic 

disorder 

F21.X – Schizotypal disorder 

F22.X – Delusional disorder, chronic 

F23.X – Acute and transient paranoid disorders 

F24.X – Shared psychotic disorder 

F28.X – Other non-organic psychotic disorders 

F29.X – Unspecified non-organic psychosis 

Bipolar 

disorder (with 

and without 

psychotic 

symptoms)  

296.0 - Bipolar I 

disorder, single 

manic episode 

296.1 – Manic 

disorder recurrent 

episode 

296.4 – Bipolar I 

disorder, most 

recent/current 

episode manic 

296.5 – Bipolar I 

disorder, most 

recent/current 

episode depressed 

296.6 – Bipolar I 

disorder, most 

recent/current 

episode mixed 

296.7 – Bipolar I 

disorder, most 

recent/current 

episode unspecified 

Bipolar 

disorder and 

mania without 

psychotic 

symptoms 

F30.1 – Mania without psychotic symptoms 

F30.8 – Other manic episodes 

F30.9 – Manic episodes, unspecified  

F31.0 – Bipolar affective disorder, current 

episode hypomanic 

F31.1 – Bipolar affective disorder, current 

episode manic without psychotic symptoms 

F31.3 – Bipolar affective disorder, current 

episode mild or moderate depression 

F31.4 – Bipolar affective disorder, current 

episode severe depression without psychotic 

symptoms 

F31.6 – Bipolar affective disorder, current 

episode mixed 

F31.7 – Bipolar affective disorder, currently in 

remission 

F31.8 – Other bipolar affective disorders 

F31.9 – Bipolar affective disorder, unspecified 

 

 Comparing non-hierarchal and hierarchal diagnostic approaches 

Utilizing the cohort of individuals born from 1982-1997, Table 2.3 shows the frequency each of 

the diagnoses in ICD 10. The non-hierarchal diagnoses included the prevalence of each of the 

diagnoses in the cohort, but individuals could receive more than one diagnosis. For example, 

some individuals could have both received a diagnosis of schizophrenia and a diagnosis of 

bipolar disorder with psychosis during the course of their care. In the non-hierarchal diagnosis, 

this individual would be included as a case for both schizophrenia/schizoaffective and affective 

psychotic disorders. However, in the hierarchal system, each individual was assigned only the 

most severe diagnosis they have received. Thus, the individual described above would only be 

considered a case for schizophrenia/schizoaffective disorder, the highest category on the 

diagnostic hierarchy. 
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The results in Table 2.3 show that while the estimate of schizophrenia and schizoaffective 

disorder does not change as it is the highest on the hierarchy, the hierarchal approach produces 

more conservative estimates of bipolar disorders and other psychotic disorders. 

 

Table 2.3  Non-hierarchal and hierarchal diagnostic approaches, any diagnostic field 

from any visit (n=1,796,257) 

 Non-hierarchal diagnosis Hierarchal diagnosis 

 Frequency % Frequency %  

Schizophrenia/schizoaffective 

disorder         

Yes 2,223 0.1 2,223 0.1 

No 1,794,034 99.9 1,794,034 99.9 

Affective psychotic disorder         

Yes 3,186 0.2 2,893 0.2 

No 1,793,071 99.8 1,793,364 99.8 

Other non-affective psychotic 

disorder         

Yes 10,271 0.6 6,810 0.4 

No 1,785,986 99.4 1,789,447 99.6 

Bipolar & mania without psychotic 

symptom         

Yes 7,865 0.4 5,531 0.3 

No 1,788,392 99.6 1,790,726 99.7 

 

Chapters 4 and 5 concentrate exclusively on non-affective psychosis. For these analyses, I 

utilized all visits and categorized cases as ever having received a diagnosis of non-affective 

psychosis. 

 Date of first diagnosis vs. date of “actual” diagnosis 

Not only does switching to a hierarchal system of diagnosis affect the prevalence of disorders, it 

also affects the date utilized as the date of diagnosis, which is of particular importance for 

survival analysis. 

Previous studies have used the first date of psychiatric diagnosis, however, if follow-up time is 

stopped at the date of first visit to psychiatric care but the individual is still considered at risk of 

getting a more severe diagnosis, this introduces immortality time bias. Thus, for the hierarchal 

diagnosis approach, the date at which the individual received the diagnosis of interest was 

utilized as the date of diagnosis. 

 Migrant status 

As the focus of this research is on understanding psychosis risk in migrants and their children, 

clearly defining migrants, children of migrants, and Swedish-born individuals was critical. 

Based on country of birth recorded in the RTB, anyone in the cohort born in a country outside 
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Sweden was considered a migrant. To determine which individuals were children of migrants, I 

utilized the MGR to link individuals to their parent(s). Once I had determined the personal 

identification number of an individual’s parents, I used information from the RTB to determine 

the birth place of each biological parents. Children of migrants were defined as any individual 

who was born in Sweden to one or more foreign-born parents. Finally, Swedish-born 

individuals were those born in Sweden to two Swedish parents. For those who only had one 

registered biological parent, they were considered Swedish-born if their lone parent was born in 

Sweden. All others were considered “missing” migrant status, which included Swedish-born 

with no registered biological parents or migrants who were missing information on region of 

origin or those were registered as being born in ‘okant’ (unknown) regions. 

 Refugees vs. non-refugee migrants 

The reason for migration may be important to the psychological well-being of migrants, and 

evidence suggests that there is a difference between those who are voluntary migrants (e.g. 

labour migrants) and those who are forced migrants (e.g. refugees) and psychosis risk 

(Hollander et al., 2016). In accordance with the UN Convention Relating to the Status of 

Refugees, refugees are defined as individuals who have well-founded reasons to fear 

persecution due to race, nationality, religious or political beliefs, gender, sexual orientation, or 

affiliation to a particular social group (Migrationsverket, 2018b). 

Sweden has been collecting information on reason for settling since 1997 in the STATIV 

Register, which includes refugee migrants, and I coded migrants as “refugee migrant” and “non-

refugee migrant” where this information was available. As refugee status was not available on 

my entire cohort, this variable was used as a sensitivity analysis in Chapter 4, to see if the effect 

of family network was explained by refugee status. 

Region of origin 

Region of origin was also central to the analyses described in this dissertation. Statistics Sweden 

records the country of birth of all migrants to Sweden, however, they create larger categories for 

research purposes to ensure confidentiality (Hollander et al., 2016). These regions are 

geographical but at different scales – some are recorded as regions (e.g. Middle East), while 

others are categorized according to specific country within that region (e.g. Iran), representing 

predominant migrant flows to Sweden during certain periods. The presence of these detailed 

areas (including Iran, Iraq, former Yugoslavia, and Finland reflects major waves of immigration 

to Sweden corresponding to significant geopolitical events. I reclassified individuals from these 

crude regions into sensible geographical regions of origin for the papers (Table 2.4).  
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Table 2.4  Combined regional categories used for analysis  

 

Crude regions from  

Statistics Sweden 

Combined categories 

for  

Analysis (Chapter 3) 

Combined categories 

for  

Analysis (Chapter 4) 

Combined categories 

for  

Analysis (Chapter 5) 

Sweden Sweden Sweden Sweden 

Finland Finland Finland Nordic 

Norway, Denmark, Iceland Other Nordic Other Nordic  

Western Europe Europe Europe Europe 

Southern Europe    

Baltics + Russia    

Eastern Europe    

Former Yugoslavia    

Northeast Asia Asia + Oceania Asia + Oceania Asia 

Southeast Asia    

Central Asia    

Oceania   Oceania 

Iraq Middle East Middle East + North 

Africa 

Middle East + North 

Africa 

Iran    

Middle East    

North Africa Africa   

West Africa  Sub-Saharan Africa Sub-Saharan Africa 

East Africa    

Somalia + Eritrea + 

Ethiopia + Djibouti 

   

North America  North America North  + South America North America 

South America South America  South America 

Unknown Unknown Unknown Unknown 

 

In Chapter 3, I created nine regions (Finland, other Nordic countries, Europe, Asia + Oceania, 

Middle East, Africa, North America, South America), and used a similar categorization in 

Chapter 4, although I combined Middle East and North Africa, and separated sub-Saharan 

Africa into a separate group. Due to small numbers, North and South America were also 

combined in this analysis. When I calculated the region of origin for migrants and children of 

migrants as well as the neighbourhood ethnic density in Chapter 5, I re-generated regional 

groupings to be more consistent with the theoretical idea of visible minority status, as region of 

origin was being used as a proxy for ethnicity. For example, I separated Asia from Oceania, as 

migrants of Asia are more likely to be of visible minority status in Sweden than those from 

Australia and New Zealand. I utilized the following regions: Nordic, Europe, Asia, Oceania, 

Middle East + North Africa, sub-Saharan Africa, North America, and South America. Children 

of migrants were classified according to their parents’ region of origin. This was straightforward 

for individuals who only had one registered parent or those whose parents were both born in the 

same region. This was more complex for those with mixed origins, necessitating the creation of 

additional categories. Individuals with one Swedish-born parent and one born in another Nordic 

country, they were included in the Nordic ancestry. For those who had one Swedish parent and 

one parent from a different migrant region, they were included in a summary category 

“Swedish-migrant.” Finally, those who had two migrant parents from different regions were 
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categorized as “mixed migrant” ancestry. These decisions were made to approximate likely 

visible minority status and provide an estimate of cultural distance to Sweden (e.g. an individual 

who had a Swedish parent and a parent from Asia may be better connected to Swedish society 

than an individual with two parents from Asia). One limitation of the registers is that it was not 

possible to group individuals into regions based on, for example, national developmental level 

or cultural values (based for example on the World Values Survey) because Statistics Sweden 

did not disaggregate individual level data to specific country of origin. There was a small 

number of individuals for whom the region of origin was unknown (coded as ‘okant’ in the 

registers). These individuals were excluded from my analyses.  

Income 

Income was included as a covariate in these analyses as an estimate of socioeconomic status. 

Income is used in many epidemiological analyses in order to account for the strong association 

between socioeconomic status and mental disorders. Since 1990, Sweden has annual records of 

income, contained in the LISA register. All individual in Sweden are entered into the LISA at 

age 16, so income received by that individual is included as ‘personal disposable income.’ 

Further, the income received by all members of the family is summarized in a ‘family 

disposable income variable’, which is weighted according to family size. Most individuals 

entered the cohort at age 14 or 15, so thus would not be included in the LISA. However, by 

linking individuals to their family ID in the Multi-Generation Register, I was able to estimate 

the family disposable income based on the family disposable income of mother and father.  

Family income was used for migrants as well, linking to available information on parental 

income in the year of cohort entry. While income is a powerful measure of socioeconomic 

status, it is differentially missing by migrant status, which could introduce bias to the estimates. 

In this thesis I grouped family income into quintiles. To take into account inflation over the 

study period, I calculated quintiles for the total population in the LISA in each year and 

assigned cohort members their quintile score, ranging from quintile 1 (low) to quintile 5 (high).  

Family members  

Previous research on family relationships and family network have relied on largely on cross-

sectional surveys or longitudinal cohorts where participants are asked to report family ties and 

describe the quality and quantity of the relationships. However, due to small sample sizes, these 

studies can usually not be used to investigate rare outcomes, like non-affective psychosis. Thus, 

I sought to develop a more measure of family networks, exploiting the family linkages in the 

registers it was of interest to see if a measure of family network could be generated from 

registry data in order to ask additional questions about the importance of family and social 

relationships in the development of psychotic disorders. In Chapter 4, I focused on estimating 

the role that family networks has on the development of non-affective psychosis, and my first 

challenge was to develop a registry-based measure of family network. The development of this 
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measure represents an example of how registry data can be used to generate novel measures in 

order to represent complex social ideas. In this case, the family network measure aimed to 

capture an aspect of social support, trust, and shared identity which might be accrued through 

family ties, and which may be important in the development of psychotic disorders. Thus, I 

made decisions to focus on first-degree relatives including parents, siblings, partners, and 

children, as these are theoretically the family ties that are most likely to be typified by close 

bonds and reciprocal support (Figure 2.6). 

Figure 2.6  Family members included in family network exposures  

 

 

 

     Legend:   

Extended family members  

Dependent children (under age 18) 

 

I utilized the Total Population Register (RTB), the Longitudinal Integration Database for Health 

Insurance and Labour Market Statistics (LISA), the Multi-Generation Register (MGR), and the 

Immigration and Emigration Register (STATIV). The MGR contains a unique identifier for 

each household (or social family) and lists the personal identifiers of the people who live in that 

household (Ekbom, 2011). Family IDs are updated annually, and the individuals registered to 

each family may change annually, reflecting the life transitions experienced by the family 

(births, deaths, marriages, divorces, children leaving home, migration, etc). As family 

configurations were not stable over time, I focused on determining family network present at the 

time of immigration to Sweden. Future uses of the family network measure will need to 

carefully consider which year is the appropriate one to use for the analysis, which will likely 
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vary by research question. For this initial analysis, I created binary variables to represent having 

family members present during migration to Sweden or not.  

This approach of assessing family network and this novel approach to capturing family 

networks in registers could be utilized to further our understanding of how family relationships 

throughout the life course influence mental and physical health. However, this approach does 

not capture subjective information about how much family network and social support an 

individual feel is available to them. Further, strong ties to friends and other members of social 

and cultural groups may be as important as family relationships in creating a sense of social 

support and wellbeing. Finally, it is plausible that some migrants may receive a high level of 

family network from family who remain in the country of origin, facilitated by growth in 

information technology and accessible travel options which facilitate international 

communication and the speed and affordability of return visits. Strengths and limitations of this 

measure are discussed in more detail in Chapter 4.  

 

Neighbourhoods 

A central issue in the modelling of health data to investigate area-level (neighbourhood, 

environmental, etc) effects is selecting a meaningful and informative geographic unit for 

analysis. While researchers often must rely on large administrative boundaries, Statistics 

Sweden’s creation of the Small Area Market Statistics (SAMS) provide informative 

geographical units that are constructed with the intention of delineating socially homogeneous 

small areas (Statistika Centralbån, 2005). Considering SAMS were designed to capture social 

homogeneity, they are useful units of analysis to consider as a neighbourhood area. In total, 

there were 9,209 SAMS developed, and these boundaries have been used to describe population 

demographics, existing market systems, and future market potential (Figure 2.7).   
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Figure 2.7  Map of Sweden showing 2011 SAMS boundaries 

 

The SAMS are digital subdivisions of municipalities have been assigned unique codes which 

include the municipal code and a serial number representing the subdivision. SAMS were 

created in 1994 and have remained largely intact over the years, with a minor revision in 2003 

to match municipal boundaries (Statistika Centralbån, 2016). While SAMS were designed to 

contain approximately 1,000 residents, the number registered to each SAMS in each year varies. 

In fact, there were 104 SAMS in the master list who did not have a single person registered to 

them between 1994 and 2011.  

 

As conceptually, a neighbourhood can be thought of as a geographic or social place 

characterized by regular interpersonal interactions. Neighbourhood boundaries area often 

described using administrative geography, relying on post codes or electoral wards, but 

neighbourhoods can also be socially defined based on social proximity and levels of interaction 

between residents (The Young Foundation, 2010). While SAMS were developed as 

administrative boundaries, the attempt to describe geographically, socially, and demographically 

homogenous groups suggests that these boundaries may also incorporate aspects of socially-

defined neighbourhoods that align with an individual’s lived experience.    
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While the use of administrative definitions of neighbourhood areas appears simple, there is no 

consensus on how many people belong to each neighbourhood. Regardless of relying on 

physical or social neighbourhood definitions, it seems there must be a minimum number of 

people to comprise a neighbourhood. Thus, I selected a minimum number of 50 to be 

considered a neighbourhood area for my analysis. Utilizing population numbers from 2011, I 

identified all SAMS which had fewer than 50 people registered and combined that area with the 

nearest neighbour, using ArcGIS 10.5 (Environmental System Research Institute (ESRI), 2011). 

 

Utilizing the RTB, I generated a list of the number of people registered to each of the 9,209 

SAMS in 2011. I used this to identify the SAMS that had fewer than 50 neighbours. This list 

was imported into ArcGIS, and these neighbourhoods are highlighted in yellow in Figure 2.8. 

  

Figure 2.8  SAMS containing less than 50 registered residents in 2011  
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 Neighbourhood with <50 residents 

 Neighbourhood with 50 or over residents 

  

 

In order to combine these SAMS with their neighbours, I conducted a proximity analysis to 

identify polygon neighbours and generated an output table which included the original SAMS 

code and the SAMS codes for all polygons which share a border with the original SAMS and 

the length of said shared border. This data was imported into Stata, where SAMS were 

combined with their nearest neighbour (defined by having the longest shared border). If the 

combined total of these two SAMS did not reach 50 residents, they were combined with the 

next nearest neighbour until the minimum number was achieved (Figure 2.9).  
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Figure 2.9  Example of how SAMS were combined using longest shared border 

 

 

 

 

 

The original SAMS was combined with up to 7 neighbours in order to reach this minimum 

threshold. This reduced the total number of neighbourhoods from 9,209 SAMS to 8,047 

JenSAMS. In the original list of SAMS, number of residents ranged from 0 to 20,469, with a 

mean value of 1,051 individuals. In the JenSAMS, the minimum number of residents was 50, 

the maximum remained 202,469, and the mean increased to 1,225 registered individuals. All 

neighbourhood-level variables included in Chapter 5 were generated using the revised 

boundaries and populations described in the JenSAMS areas.  
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 Risk of schizophrenia, 

schizoaffective, and bipolar disorders by 

migration status, region of origin, and 

age-at-migration 

 

3.1  Summary 

Objective: To determine if the risk of various psychotic disorders and non-psychotic bipolar 

disorder (including mania) varied by migrant status, region of origin, or age-at-migration; 

hypothesizing that risk would only be elevated for psychotic disorders.  

Methods: Utilizing linked registers, a prospective cohort was generated, including 1,796,257 

Swedish residents born between 1982-97 and followed from their 15th birthday, or immigration 

to Sweden after age 15, until diagnosis, emigration, death, or end of 2011. Cox proportional 

hazards models were used to model hazard ratios by migration-related factors, adjusted for 

covariates.  

Results: All psychotic disorders were elevated among migrants and their children compared 

with Swedish-born individuals, including schizophrenia and schizoaffective disorder (adjusted 

hazard ratio [aHR]migrants: 2.20, 95% CI 1.96-2.47; aHRchildren : 2.00, 95% CI 1.79-2.25), affective 

psychotic disorders (aHRmigrant1.42, 95% CI 1.25-1.63; aHRchildren: 1.22 95% CI 1.07-1.40), and 

other non-affective psychotic disorders (aHRmigrant: 1.97, 95% CI 1.81-2.14; aHRchildren: 1.68, 

95% CI 1.54-1.83). For all psychotic disorders, risks were generally highest in migrants from 

Africa (i.e. aHRschizophrenia: 5.24, 95% CI 4.26-6.45) and elevated at most ages-of-migration. By 

contrast, risk of non-psychotic bipolar disorders was lower for migrants (aHR 0.58, 95% CI 

0.52-0.64) overall, and across all ages-of-migration except infancy (aHR 1.20; 95% CI 1.01-

1.42), while risk for their children was similar to the Swedish-born population (aHR 1.00, 95% 

CI 0.93-1.08).  

Conclusions: Increased risk of psychiatric disorders associated with migration and minority 

status may be specific to psychotic disorders, with exact risk dependent on region of origin.  
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A modified version of this chapter was published as: 

Dykxhoorn, J., Hollander, A-C., Magnusson, C., Lewis, G., Dalman, C., Kirkbride, J.B., 2018. 

Risk of schizophrenia, schizoaffective, and bipolar disorders by migrant status, region of origin, 

and age-at-migration: a national cohort study of 1.8 million people. Psychological Medicine, pp. 

1-10. doi: 10.1017/S0033291718003227 

 

3.2  Background 

As discussed in Chapter 1, the relationship between migration and schizophrenia risk is well-

established (Bourque et al., 2011; Cantor-Graae and Pedersen, 2013; Cantor-Graae and Selten, 

2005; Close et al., 2016; Fearon and Morgan, 2006; Ødegaard, 1932), and extends to children of 

migrants (Bourque et al., 2011; Cantor-Graae and Selten, 2005). Risk appears higher among 

visible minorities, such as black Caribbean and African populations in the UK (Fearon et al., 

2006; Kirkbride et al., 2012b), and is not explained by differences in age, sex, or socioeconomic 

position (Kirkbride et al., 2008a). By contrast, elevated rates have not been consistently shown 

for bipolar disorder among migrants (Swinnen and Selten, 2007) or their children (Cantor-Graae 

and Pedersen, 2013; Pignon et al., 2017). Despite this, previous studies have rarely 

distinguished between bipolar disorders presenting with and without psychotic features. When 

restricted to those with psychosis, there is some evidence of higher rates of bipolar disorder in 

migrants and their children (Lloyd et al., 2005). 

The impact of migration and social adversity on mental disorders also varies over the life course 

(Patel and Goodman, 2007), although only limited, equivocal research has investigated the role 

that age-at-migration may play in shaping risk (Kirkbride et al., 2017b; Pedersen and Cantor-

Graae, 2012; Veling et al., 2011). For example, a Dutch study found highest risk of psychotic 

disorders with infant migration (Veling et al., 2011), while a more recent British study found 

risk peaked with early childhood migration (Kirkbride et al., 2017b). Finally, a Danish study 

found no association between age-at-migration and schizophrenia (Pedersen and Cantor-Graae, 

2012). No study to date has examined age-at-migration in relation to bipolar disorders, with or 

without psychosis.  

To clarify these issues, I used national register data from Sweden, a country of 10 million 

people with a long history of immigration (OECD, 2017), to investigate whether migrant status, 

region of origin, and age-at-migration acted specifically on the risk of developing psychotic 

disorders, including non-affective psychosis (i.e. schizophrenia), affective psychoses (i.e. 

bipolar disorder with psychotic symptoms), or also extended to non-psychotic bipolar disorder 

and mania. Given earlier research, I hypothesized that excess risk in migrant groups would be 
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limited to psychotic disorders. Similarly, I hypothesized that migration during infancy and early 

childhood would increase risk of psychotic disorders, but not non-psychotic bipolar disorder and 

mania. These periods of the life course are marked by rapid social, neurobiological, and 

cognitive development, including maturation of the dopaminergic system in the prefrontal 

cortex during infancy (Rothmond et al., 2012; Selemon and Zecevic, 2015) and development of 

‘theory of mind’ and general cognition (Colvert et al., 2008; Garety et al., 2001; Perner and 

Lang, 1999). Migration during such periods may disrupt typical neurocognitive development, 

which subsequently may increase psychosis risk. Whilst cognitive deficits have been observed 

in both schizophrenia and bipolar disorder, cognitive impairments in bipolar disorder appear 

less severe (Trotta et al., 2014), and other developmental abnormalities also show specificity 

towards psychotic disorders during this period (Hill et al., 2013; Reichenberg et al., 2002).  

 

3.3  Methods 

 Study design and population 

Multiple national Swedish registers were used to identify all individuals born between 1982 and 

1997, living in Sweden after their 15th birthday, including those who immigrated to Sweden. 

Cohort entry was at age 15 or, if later, date of first immigration to Sweden. Individuals were 

followed from cohort entry (earliest: 1 January 1997) until 31 December 2011 or exit from the 

cohort due to diagnosis of a psychiatric disorder of interest (see below), emigration, or death, 

whichever came sooner. The Cause of Death Register (Dödsorsaksregistre) was used to obtain 

date of death and the Migration Register (STATIV) was used to record date of migration. 

Individuals who died, emigrated for the final time, or who were diagnosed with a psychiatric 

outcome before age 15 were excluded.  

 Outcomes 

I linked participants to the National Patient Register (Patientregistret) to determine psychiatric 

diagnosis in either inpatient or outpatient settings according to the International Classification of 

Diseases, 10th revision [ICD 10]. Four psychiatric outcomes were included: schizophrenia or 

schizoaffective disorder (F20.X, F25.X); affective psychotic disorders (F30.2, F31.2, F31.5, 

F32.3, F33.3), other non-affective psychotic disorders (F21.X-F24.X, F28.X- F29.X) and; 

bipolar disorder or manic symptoms without confirmed psychotic symptoms (F30.1, F30.8, 

F30.9, F31.0-31.1, F31.3-31.4, F31.6-31.9). For individuals who received diagnoses on multiple 

visits to in- or outpatient services, I adopted a hierarchal classification system, informed by 

clinical expertise (GL, CD, CM, AH) and consistent with earlier research (Björkenstam et al., 

2013), as follows: schizophrenia or schizoaffective disorder, affective psychotic disorders, other 

non-affective psychotic disorders, and finally, non-psychotic bipolar disorder or mania; date of 
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cohort exit was defined as the date at which they received this diagnosis. (See Chapter 2 for 

more details).  

 Exposures  

Migrant status was defined according to the Total Population Register (Register över 

totalbefolkningen) and Multi-Generational Register (Flergenerationsregistret). Participants were 

classified as (i) migrants if they were born outside of Sweden; (ii) children of migrants if they 

were born in Sweden with one or both parents born outside of Sweden, and; (iii) Swedish-born 

if they were born in Sweden to two Swedish-born parents. Region of origin was defined by 

Statistics Sweden and grouped into 10 categories as follows: Sweden, Finland, other Nordic 

countries, other European countries, Asia and Oceania, the Middle East, Africa, North America, 

South America, and unknown, based on country of birth.3  

Migrants were categorized into five groups according to age at first migration: infancy (0-2 

years), early childhood (3-6 years), middle childhood (7-12 years), adolescence (13-18 years), 

and early adulthood (19-29 years). Sex, current age, and follow-up period (see below) were 

included as a priori confounders.  

I also controlled for income in sensitivity analyses, obtained from the Longitudinal Integration 

Database for Health Insurance and Labour Market Studies [LISA]. Since 1990, LISA has 

estimated total disposable family income from all sources each year (salary, wages, welfare, 

pensions), weighted for family size. As age 16 is the earliest an individual is included in the 

LISA, for most participants, I utilized information on their family income at age 15 via linkage 

to their parents, including adoptive parents where relevant. For migrants arriving in Sweden 

after age 15, I included their family income as first recorded in the LISA database. I calculated 

income quintiles in each year for the entire population and assigned this value to participants in 

the year of their cohort entry. This method implicitly takes income inflation into account.  

 Statistical analysis 

Descriptive statistics on the cohort were generated first. To account for possible period effects 

(e.g. possible changes in health care services over the 14-year follow-up period altering 

diagnostic patterns), I split the data into 5-year bands of calendar time (1997-2001, 2002-2006, 

                                                      
3 The data received from Statistics Sweden on migrants was already combined to some degree. As I was not able to 

disaggregate these groups, I limited in terms of the approach to grouping regions. For this analysis, I utilized 9 

categories, containing the following available migrant groups.  

- Finland (Finland) 

- Other Nordic countries (Danmark, Norge, Island) 

- Africa (Afrikaväst, Afrikaövr, Nordafrika, Somalia-Eritrera-Etiopien-Djibouti) 

- Asia + Oceania (AsienNordost, AsienSydost, Asiencentral, Oceanien) 

- Europe (BaltikumRyssland, Europasyd, Europaväst, Europaöst, Fd Jugoslavien, Storbritannien Irland) 

- Middle East (Irak, Iran, Mellanöstern) 

- North America (Kanada+USA, Nordamerikaövr) 

- South America (Sydamerika)   

- Unknown (Okant) 
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2007-2011), modelled as a time-varying covariate. I also modelled age as a time-varying 

covariate (15-17, 18-20, 21-23, 24-26, 27-30 years), given that the risk of psychiatric disorders 

varies substantially by age (Hollander et al., 2016; Kirkbride et al., 2017a). Next, for each 

outcome, I investigated whether incidence varied by migrant status, region of origin, and age-at-

migration using Cox proportional hazard regression. Unadjusted and adjusted hazard ratios 

[aHR] and 95% confidence intervals [95% CI] were estimated for each exposure. The 

proportional hazards assumption was evaluated using Schoenfeld residuals and examination of 

log-log plots.  

Two sensitivity analyses were conducted. First, because income may have been on the causal 

pathway between migration-related exposures and risk of psychiatric disorders, these 

adjustments were presented as sensitivity analyses, excluding those with missing information on 

this variable (Schisterman et al., 2009). Second, I included a washout period to exclude migrant 

participants diagnosed with a psychiatric disorder within two years of immigration to Sweden, 

who may have been prevalent cases. All modelling was conducted in Stata, version 13 

(StataCorp, 2013). 

 

3.4  Results 

I identified 1,796,257 individuals who contributed over 12.79 million person-years of follow-up 

(Table 3.1). Of these, 17.8% were migrants and 11.2% were children of migrants. In all, 15,423 

individuals (0.9%) were diagnosed with an outcome of interest during follow-up, including 

2,172 individuals (0.1%) with schizophrenia or schizoaffective disorder, 2,163 (0.1%) with an 

affective psychotic disorder, 4,510 (0.3%) with another non-affective psychotic disorder, and 

6,295 (0.4%) with non-psychotic bipolar disorder. Among cases, the proportion of females 

diagnosed with a psychiatric disorder varied by migrant status (Chi2 on 2 degrees of freedom 

[df]; p<0.001), being highest amongst the Swedish-born population (59.2%) and lowest amongst 

migrants (45.0%). As expected, migrants were more likely to be in the lowest income quintile 

(30.2%) compared to 5.3% of Swedish-born, and 8.6% of children of migrants (Chi2 on 10 df; 

p<0.001). Additional cohort characteristics are presented in Table 3.1. 

Risk of all psychotic disorders were elevated among migrants and their children compared with 

Swedish-born individuals, after adjustment for confounding (Table 3.2). For example, risk of 

schizophrenia and schizoaffective disorder was approximately doubled in migrants (aHR 2.20; 

95% CI 1.96-2.47) and their children (aHR 2.00; 95% CI 1.79-2.25), with similar results 

obtained for other non-affective psychotic disorders (Table 3.2).
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Table 3.1  Cohort characteristics by migrant status 

 

 Swedish-born 

(n= 1,275,748) 

Children of migrants (n=200,407) Migrants 

(n=320,102) 

 Cases Total 

person

-years 

Inci-

den-

ce 

rate1  

95% CI Case

s 

Total 

person

-years 

Inci-

den-

ce 

rate1  

95% CI Cas

es 

Total 

person

-years 

Inci-

den-

ce 

rate1  

95% CI 

Psychiatric diagnosis 

Schizophre

nia + 

schizoaffe

ctive  

1,333 9,802,

814 

13.6 11.0 16.3 368 1,403,

948 

26.2 23.0 29.6 471 1,631,

366 

28.9 25.9 32.6 

Affective 

psychotic 

disorders 

1,532 9,802,

240 

15.6 12.9 18.4 259 1,404,

455 

18.4 15.6 21.5 372 1,631,

982 

22.8 20.1 26.3 

Other non-

affective 

psychotic 

disorders 

2,899 9,797,

765 

29.6 26.2 33.0 687 1,402,

980 

49.0 45.2 52.9 924 1,630,

197 

56.7 52.9 61.0 

Bipolar 

disorder 

without 

psychotic 

symptoms 

5,130 9,793,

959 

52.4 48.4 56.4 724 1,403,

407 

51.6 47.7 55.6 441 1,632,

041 

27.0 24.1 30.7 

Sex                   

Male  4,499 5,034,

939 

89.4 84.9 93.9 1,01

7 

720,3

36 

141.

2 

136.

3 

146.

2 

1,26

5 

823,6

67 

153.

6 

25.6 32.3 

Female 6,521 4,737,

861 

137.

6 

132.

7 

142.

6 

1,09

4 

678,3

48 

161.

3 

156.

2 

166.

4 

1,02

7 

802,3

63 

128.

0 

19.8 26.0 

Income              52.7 60.8 

Quintile 1 

(Lowest) 

588 293,12

9 

200.

6 

195.

4 

206.

0 

182 84,41

1 

215.

6 

210.

4 

221.

1 

690 529,3

86 

130.

3 

23.8 30.4 

Quintile 2 2,021 1,212,

372 

166.

7 

161.

6 

171.

9 

431 228,3

59 

188.

7 

183.

6 

194.

1 

300 192,0

03 

156.

3 

  

Quintile 3 2,481 1,731,

842 

143.

3 

138.

3 

148.

3 

565 347,7

21 

162.

5 

157.

5 

167.

7 

470 329,9

79 

142.

4 

148.

6 

158.7 

Quintile 4 2,985 3,011,

696 

99.1 94.5 103.

7 

485 374,6

11 

129.

5 

124.

7 

134.

4 

381 270,1

14 

141.

1 

123.

2 

132.9 

Quintile 5 

(Highest) 

2,932 3,517,

217 

83.4 79.0 87.8 436 358,5

55 

121.

6 

116.

9 

126.

5 

278 169,1

06 

164.

4 

  

Unknown 13 6,544 198.

7 

193.

9 

204.

5 

12 5,026 238.

8 

233.

9 

244.

8 

173 135,4

43 

127.

7 

125.

5 

135.3 

Age-at-migration 

Swedish-

born 

11,02

0 

9,772,

800 

112.

8 

108.

1 

117.

5 

2,11

1 

1,398,

684 

150.

9 

146.

0 

156.

0 

     

Infancy (0-

2) 

          384 221,3

74 

173.

5 

168.

4 

178.7 

Early 

childhood 

(3-6) 

          436 297,2

72 

146.

7 

141.

8 

151.8 

Middle 

childhood 

(7-12) 

          539 394,4

17 

136.

7 

131.

8 

141.7 

Adolescen

ce (13-18) 

          458 301,2

84 

152.

0 

147.

1 

157.1 

Early 

adulthood 

(19-29) 

          475 397,2

42 

119.

6 

114.

9 

124.4 
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Table 3.1 (continued)  Cohort characteristics by migrant status 

 

 Swedish-born 

(n= 1,275,748) 

Children of migrants (n=200,407) Migrants 

(n=320,102) 

 Cases Total 

person

-years 

Inci-

den-

ce 

rate1  

95% CI Case

s 

Total 

person

-years 

Inci-

den-

ce 

rate1  

95% CI Case

s 

Total 

person

-years 

Inci-

den-

ce 

rate1  

95% CI 

Region of origin 

Sweden 11,02

0 

9,772,

800 

112.

8 

108.

1 

117.

5 

2,11

1 

1,398,

684 

150.

9 

146.

0 

156.

0 

     

Finland           59 29,77

0 

198.

2 

193.

2 
203.7 

Other 

Nordic 

          83 54,83

2 

151.

4 

146.

6 
156.6 

Europe           582 522,3

76 

111.

4 

106.

8 
116.2 

Asia + 

Oceania 

          356 278,4

69 

127.

8 

123.

1 
132.8 

Middle 

East 

          560 441,0

42 

127.

0 

122.

2 
131.9 

North 

America 

          400 161,7

52 

247.

3 

241.

9 
252.9 

South 

America 

          66 35,25

9 

187.

2 

182.

2 
192.7 

Unknown                 185 101,7

26 

181.

9 

176.

8 
187.2 

1 Incidence rate: cases per 100,000 person-years 

 

Risk of affective psychoses was also elevated amongst migrants (aHR 1.42; 95% CI 1.25-1.63) 

and their children (aHR 1.22; 95% CI 1.07-1.40), albeit to a lesser extent than for non-affective 

psychosis (Figure 3.1). In contrast, migrants were at reduced risk of bipolar disorder without 

psychosis (aHR 0.58, 95% CI 0.52-0.64) compared with the Swedish-born population, while risk 

was equivocal for children of migrants (aHR 1.00, 95% CI 0.93-1.08).  
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Table 3.2   Unadjusted and adjusted hazard ratios by migrant status 

   Unadjusted Adjusted1 

 N     % HR 95% CI HR 95% CI 

Schizophrenia + schizoaffective       

Swedish born (reference) 1,333 61.4 1   1   

Children of migrants 368 16.9 2.00 1.78 2.25 2.00 1.79 2.25 

Migrant 471 21.7 2.43 2.19 2.70 2.20 1.96 2.47 

Affective psychotic disorders         

Swedish born (reference) 1,532 70.8 1   1   

Children of migrants 259 12.0 1.24 1.09 1.42 1.22 1.07 1.40 

Migrant 372 17.2 1.58 1.40 1.77 1.42 1.25 1.63 

Other non-affective psychotic 

disorders 

        

Swedish born (reference) 2,899 64.3 1   1   

Children of migrants 687 15.2 1.70 1.56 1.84 1.68 1.54 1.83 

Migrant 924 20.5 2.13 1.98 2.30 1.97 1.81 2.14 

Bipolar disorder without psychosis         

Swedish born (reference) 5,130 81.5 1   1   

Children of migrants 724 11.5 1.02 0.95 1.11 1.00 0.93 1.08 

Migrant 441 7.0 0.59 0.53 0.65 0.58 0.52 0.64 

 HR: hazard ratio; 95% CI: 95% confidence interval 
1Adjusted for age, sex, and time period 

 

 

 

 

Figure 3.1  Adjusted hazard ratios by migrant status 

 

95% CI 95% confidence interval 
1Adjusted for age, sex, and time period  
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Table 3.3   Unadjusted and adjusted hazard ratios by region 

 N          % Unadjusted Adjusted1 

   HR 95% CI HR 95% CI 

Schizophrenia + 

schizoaffective  

      

Swedish-born (ref.) 1,333 61.4 1   1   

Finland 7 0.3 2.26 1.07 4.75 1.90 0.90 4.02 

Other Nordic 10 0.5 1.83 0.98 3.40 1.50 0.80 2.82 

Europe 125 5.8 2.01 1.67 2.41 1.85 1.53 2.23 

Asia + Oceania 61 2.8 1.92 1.48 2.49 1.72 1.32 2.25 

Middle East 123 5.7 2.25 1.87 2.71 2.07 1.71 2.50 

Africa 105 4.8 5.94 4.87 7.25 5.24 4.26 6.45 

North America 11 0.5 2.77 1.53 5.02 2.44 1.34 4.43 

South America 29 1.3 1.94 1.32 2.83 1.84 1.26 2.70 

Affective psychotic disorders         

Swedish-born (ref.) 1,532 70.8 1   1   

Finland 6 0.3 1.58 0.71 3.52 1.35 0.60 3.03 

Other Nordic 7 0.3 1.02 0.49 2.15 0.89 0.42 1.89 

Europe 106 4.9 1.37 1.11 1.68 1.23 0.99 1.53 

Asia + Oceania 71 3.3 1.76 1.37 2.25 1.53 1.18 1.99 

Middle East 97 4.5 1.48 1.19 1.83 1.37 1.10 1.70 

Africa 50 2.3 2.31 1.73 3.07 2.01 1.49 2.70 

North America 7 0.3 1.49 0.71 3.13 1.36 0.64 2.86 

South America 28 1.3 1.79 1.22 2.62 1.81 1.23 2.65 

Other non-affective psychotic 

disorders 

        

Swedish-born (ref.) 2,899 64.3 1   1   

Finland 15 0.3 2.09 1.26 3.47 1.91 1.14 3.17 

Other Nordic 22 0.5 1.56 1.00 2.42 1.36 0.87 2.12 

Europe 225 5.0 1.60 1.40 1.84 1.50 1.30 1.72 

Asia + Oceania 140 3.1 1.96 1.65 2.33 1.79 1.50 2.13 

Middle East 240 5.3 2.00 1.75 2.28 1.88 1.64 2.16 

Africa 198 4.4 4.89 4.23 5.65 4.39 3.77 5.10 

North America 20 0.4 2.12 1.35 3.34 1.94 1.23 3.05 

South America 64 1.4 2.13 1.66 2.73 2.12 1.65 2.72 

Bipolar disorder without 

psychosis 

        

Swedish-born (ref.) 5,130 81.5 1   1   

Finland 21 0.3 1.73 1.13 2.66 1.56 1.01 2.41 

Other Nordic 31 0.5 1.44 1.01 2.05 1.35 0.94 1.93 

Europe 110 1.8 0.45 0.37 0.54 0.43 0.36 0.53 

Asia + Oceania 79 1.3 0.63 0.50 0.79 0.60 0.47 0.75 

Middle East 88 1.4 0.42 0.34 0.52 0.43 0.34 0.53 

Africa 23 0.4 0.33 0.22 0.50 0.32 0.21 0.48 

North America 26 0.4 1.68 1.14 2.47 1.69 1.15 2.50 

South America 62 1.0 1.16 0.90 1.49 1.27 0.99 1.63 

Unknown 1 0.0 3.73 0.52 26.46 3.27 0.46 23.27 
HR: hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
 1Adjusted for age, sex, and time period 
2 There were no cases of schizophrenia/schizoaffective disorder, affective psychosis, or other non-affective 

psychosis among people of ‘unknown’ region of origin   

 

Increased risk of psychotic disorders persisted for migrants from most regions of origin. For 

schizophrenia and schizoaffective disorder, all migrants (except people of “other Nordic” origin) 

were at increased risk, while other non-affective psychotic disorders were elevated for migrants 

from all regions of origin (Table 3.3), For affective psychoses, migrants from Africa, South 

America, Asia & Oceania, and the Middle East were at increased risk. For all psychotic outcomes, 
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risk was highest amongst migrants from Africa, including schizophrenia (aHR 5.24, 95% CI 4.26-

6.45), other non-affective psychoses (aHR 4.39, 95% CI 3.77-5.10), and to a lesser degree, 

affective psychosis (aHR 2.01, 95% CI 1.49-2.70). By contrast, migrants from Africa, Europe, the 

Middle East, Asia, and Oceania showed reduced risk of bipolar disorder without psychosis 

compared with the Swedish-born population (Table 3.3), and only migrants from Finland (aHR 

1.56, 95% CI 1.01-2.41) and North America (aHR 1.69, 95% CI 1.15-2.50) had elevated risk. 

Risks of all psychotic disorders were elevated across most ages-of-migration compared with the 

Swedish-born population (Table 3.4).  

 

Table 3.4   Unadjusted and adjusted hazard ratios by age-at-migration 

 N % Unadjusted   Adjusted  

   HR 95% CI HR1 95% CI 

Schizophrenia + schizoaffective        

Swedish born (ref.) 1,333 61.4 1   1   

Infancy (0-2) 49 2.3 1.57 1.17 2.09 1.57 1.18 2.09 

Early childhood (3-6) 89 4.1 2.16 1.74 2.67 2.14 1.73 2.66 

Middle childhood (7-12) 132 6.1 2.34 1.96 2.80 2.32 1.94 2.78 

Adolescence (13-18) 105 4.8 2.97 2.43 3.62 2.76 2.23 3.41 

Early adulthood (19-29) 96 4.4 3.56 2.88 4.41 2.77 1.64 4.69 

Affective psychotic disorders         

Swedish born (ref.) 1,532 70.8 1   1   

Infancy (0-2) 58 2.7 1.69 1.30 2.21 1.71 1.31 2.24 

Early childhood (3-6) 58 2.7 1.27 0.97 1.66 1.29 0.99 1.68 

Middle childhood (7-12) 67 3.1 1.07 0.83 1.37 1.13 0.88 1.45 

Adolescence (13-18) 87 4.0 1.89 1.51 2.38 1.81 1.42 2.30 

Early adulthood (19-29) 102 4.7 2.34 1.90 2.89 2.05 1.20 3.52 

Other non-affective psychotic 

disorders 

        

Swedish born (ref.) 2,899 64.3 1   1   

Infancy (0-2) 126 2.8 1.92 1.61 2.30 1.95 1.63 2.33 

Early childhood (3-6) 191 4.2 2.16 1.86 2.50 2.15 1.85 2.49 

Middle childhood (7-12) 210 4.7 1.76 1.52 2.02 1.82 1.58 2.10 

Adolescence (13-18) 207 4.6 2.58 2.24 2.98 2.16 1.86 2.52 

Early adulthood (19-29) 190 4.2 2.58 2.22 2.99 1.17 0.80 1.72 

Bipolar disorder without 

psychosis 

        

Swedish born (ref.) 5,130 81.5 1   1   

Infancy (0-2) 141 2.2 1.19 1.00 1.40 1.20 1.01 1.42 

Early childhood (3-6) 83 1.3 0.53 0.42 0.66 0.54 0.43 0.67 

Middle childhood (7-12) 97 1.5 0.45 0.36 0.55 0.49 0.40 0.59 

Adolescence (13-18) 43 0.7 0.31 0.23 0.42 0.27 0.20 0.37 

Early adulthood (19-29) 77 1.2 0.68 0.55 0.86 0.35 0.20 0.61 

HR: hazard ratio; 95% CI: 95% confidence interval; ref: reference category  

Children of migrants excluded as results shown in Table 3.2 
1Adjusted for age, sex, and time period 
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For schizophrenia and schizoaffective disorder, elevated risk was apparent across all ages-of-

migration relative to the Swedish-born population and was highest for those migrating in 

adolescence and early adulthood (aHR 2.38, 95% CI 1.79-3.16; aHR 2.77, 95% CI 1.64-4.69, 

respectively). For other non-affective psychotic disorders, risk was elevated at all ages-of-

migration, except early adulthood (aHR 1.17; 95% CI 0.80-1.72). Risk of affective psychosis was 

elevated among those who migrated in infancy (aHR 1.71, 95% CI 1.31-2.24), adolescence (aHR 

1.81, 95% CI 1.42-2.30), and early adulthood (aHR 2.05, 95% CI 1.20-3.52), but not childhood. 

In contrast, bipolar disorder without psychosis was associated with lower risks at all ages-of-

migration, except during infancy (aHR 1.20, 95% CI 1.01-1.42).  

Schoenfeld tests and examination of log-log residual plots revealed no evidence of departure from 

proportionality across the main exposures for schizophrenia or affective psychosis (Table 3.5). 

 

Table 3.5   Test of proportional hazards assumption  

Outcome  Exposure Chi2 df p-value 

Schizophrenia + 

schizoaffective 

disorder 

Migrant status 13.00 10 0.22 

Region of origin 25.26 18 0.12 

Age-at-migration 22.38 14 0.07 

Affective psychotic 

disorders 

Migrant status 8.01 10 0.63 

Region of origin 21.88 18 0.24 

Age-at-migration 13.73 14 0.47 

Other psychotic 

disorders 

Migrant status 56.18 10 <0.01 

Region of origin 57.85 18 <0.01 

Age-at-migration 63.99 14 <0.01 

Bipolar without 

psychosis 

Migrant status 79.07 10 <0.01 

Region of origin 97.09 18 <0.01 

Age-at-migration 71.47 14 <0.01 
df: degrees of freedom 

These tests did suggest departure from proportionality for two outcomes, but log-log residual 

plots revealed these effects were small and the departure from a zero-slope was negligible (Figure 

3.2).  
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Figure 3.2  Scaled residual plots for migrant status in relation to “other non-affective 

psychotic disorders” and bipolar disorders without psychosis 

 

 

 

 

Legend: Figures A-D 

show log-log plots of 

Schoenfeld residuals for 

migrants and their 

children with respect to 

“other non-affective 

psychotic disorders” (A, 

B) and bipolar disorder 

without psychosis (C, D), 

respectively. Residuals 

are taken from full Cox 

proportional hazards 

models, fitted with age, 

sex, migrant status, and 

time period. Although 

global tests suggested 

violation of proportional 

hazards (Table 3.5), 

inspection of these plots 

suggested little departure 

from zero slopes for 

residuals (pink line) over 

time in respect to migrant 

status, indicating 

proportional hazards were 

not violated for this 

variable. Residual plots 

for region of origin and 

age-at-migration with 

respect to these two 

outcomes showed similar 

patterns. 
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 Sensitivity analyses 

The aforementioned associations were partially attenuated following adjustment for income, but 

this did not substantially alter these findings (Table 3.6 to Table 3.8). A sensitivity analysis 

excluding possible prevalent cases in migrants (diagnosed within 2 calendar years of immigration) 

did not change the pattern of the results (Table 3.9 to Table 3.11).  

 

Table 3.6   Income-adjusted hazard ratios by migrant status   

 N        % Adjusted 

HR1 

95% CI  

Schizophrenia + schizoaffective      

Swedish born (ref.) 1,333 61.4 1   

Child of migrant(s) 368 16.9 1.84 1.63 2.06 

Migrant 471 21.7 1.83 1.62 2.07 

Affective psychotic disorders      

Swedish born (ref.) 1,532 70.8 1   

Child of migrant(s) 259 12.0 1.17 1.03 1.34 

Migrant 372 17.2 1.29 1.12 1.49 

Other non-affective psychotic disorders    

Swedish born (ref.) 2,899 64.3 1   

Child of migrant(s) 687 15.2 1.54 1.42 1.68 

Migrant 924 20.5 1.64 1.50 1.80 

Bipolar without psychosis    

Swedish born (ref.) 5,130 81.5 1   

Child of migrant(s) 724 11.5 0.94 0.87 1.01 

Migrant 441 7.0 0.52 0.47 0.58 

              HR: hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
                      1Adjusted for age, sex, time period, and income 
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Table 3.7   Income-adjusted hazard ratios by region of origin    

 N  % Adjusted 

HR1 

95% CI  

Schizophrenia + schizoaffective       

Sweden (ref.) 1,333 61.4 1   

Finland 7 0.3 1.48 0.66 3.31 

Other Nordic 10 0.5 1.38 0.74 2.59 

Europe 125 5.8 1.55 1.28 1.89 

Asia + Oceania 61 2.8 1.57 1.20 2.06 

Middle East 123 5.7 1.62 1.33 1.98 

Africa 105 4.8 4.32 3.46 5.38 

North America 11 0.5 1.99 1.06 3.71 

South America 29 1.3 1.74 1.18 2.54 

Affective psychotic disorders    

Sweden (ref.) 1,532 70.8 1   

Finland 6 0.3 1.39 0.62 3.12 

Other Nordic 7 0.3 0.93 0.44 1.97 

Europe 106 4.9 1.15 0.92 1.44 

Asia + Oceania 71 3.3 1.40 1.06 1.85 

Middle East 97 4.5 1.15 0.91 1.46 

Africa 50 2.3 1.75 1.26 2.42 

North America 7 0.3 1.36 0.65 2.88 

South America 28 1.3 1.81 1.23 2.65 

Other non-affective psychotic 

disorders 

   

Sweden (ref.) 2,899 64.3 1   

Finland 15 0.3 1.61 0.95 2.73 

Other Nordic 22 0.5 1.05 0.65 1.71 

Europe 225 5.0 1.28 1.10 1.47 

Asia + Oceania 140 3.1 1.56 1.29 1.87 

Middle East 240 5.3 1.52 1.31 1.75 

Africa 198 4.4 3.55 3.02 4.18 

North America 20 0.4 1.46 0.89 2.40 

South America 64 1.4 2.00 1.56 2.57 

Bipolar without psychosis    

Sweden (ref.) 5,130 81.5 1   

Finland 21 0.3 1.42 0.90 2.24 

Other Nordic 31 0.5 1.18 0.81 1.74 

Europe 110 1.8 0.37 0.30 0.46 

Asia + Oceania 79 1.3 0.58 0.46 0.74 

Middle East 88 1.4 0.38 0.30 0.47 

Africa 23 0.4 0.29 0.19 0.44 

North America 26 0.4 1.58 1.06 2.34 

South America 62 1.0 1.22 0.95 1.58 

Unknown 1 0.0 3.20 0.45 22.78 
HR: Hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
1Adjusted for age, sex, time period, and income 
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Table 3.8   Income-adjusted hazard ratios by age-at-migration   

 N % Adjusted 

HR1 95% CI  

Schizophrenia + schizoaffective      

Swedish born (ref.) 1,333 61.4 1   

Infancy (0-2) 49 2.3 1.54 1.15 2.05 

Early childhood (3-6) 89 4.1 1.82 1.46 2.28 

Middle childhood (7-12) 132 6.1 1.97 1.64 2.37 

Adolescence (13-18) 105 4.8 1.84 1.45 2.34 

Early adulthood (19-29) 96 4.4 1.98 1.15 3.41 

Affective psychotic disorders     

Swedish born (ref.) 1,532 70.8 1   

Infancy (0-2) 58 2.7 1.70 1.30 2.22 

Early childhood (3-6) 58 2.7 1.23 0.94 1.61 

Middle childhood (7-12) 67 3.1 1.03 0.79 1.34 

Adolescence (13-18) 87 4.0 1.40 1.06 1.85 

Early adulthood (19-29) 102 4.7 1.41 0.78 2.57 

Other non-affective psychotic 

disorders 

    

Swedish born (ref.) 2,899 64.3 1   

Infancy (0-2) 126 2.8 1.87 1.56 2.24 

Early childhood (3-6) 191 4.2 1.89 1.63 2.19 

Middle childhood (7-12) 210 4.7 1.54 1.33 1.78 

Adolescence (13-18) 207 4.6 1.39 1.17 1.65 

Early adulthood (19-29) 190 4.2 0.74 0.50 1.10 

Bipolar without psychosis      

Swedish born (ref.) 5,130 81.5 1   

Infancy (0-2) 141 2.2 1.17 0.99 1.39 

Early childhood (3-6) 83 1.3 0.49 0.39 0.61 

Middle childhood (7-12) 97 1.5 0.42 0.34 0.52 

Adolescence (13-18) 43 0.7 0.20 0.14 0.28 

Early adulthood (19-29) 77 1.2 0.27 0.15 0.48 
HR: Hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
1Adjusted for age, sex, time period, and income 
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Table 3.9   Unadjusted and adjusted hazard ratios by migrant status, sensitivity analysis 

with washout period 

   Unadjusted  Adjusted1  

 N  % HR 95% CI HR 95% CI  

Schizophrenia + schizoaffective       

Swedish born (ref.)    1,333 63.7 1   1   

Children of migrants 368 13.6 2.01 1.79 2.26 2.01 1.79 2.26 

Migrant 392 18.7 2.06 1.84 2.31 2.13 1.89 2.40 

Affective psychotic disorders         

Swedish born (ref.)    1,532 73.2 1   1   

Children of migrants 259 12.4 1.25 1.09 1.43 1.23 1.07 1.40 

Migrant 302 14.4 1.35 1.19 1.53 1.37 1.19 1.57 

Other non-affective psychotic 

disorders 

        

Swedish born (ref.)    2,899 66.6 1   1   

Children of migrants 687 15.8 1.70 1.56 1.85 1.69 1.55 1.83 

Migrant 768 17.6 1.81 1.67 1.96 1.93 1.77 2.10 

Bipolar without psychosis         

Swedish born (ref.)    5,130 82.1 1   1   

Children of migrants 724 11.6 1.02 0.95 1.11 1.00 0.93 1.09 

Migrant 394 6.3 0.53 0.48 0.58 0.58 0.52 0.65 

HR: Hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
1Adjusted for age, sex, and time period 
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Table 3.10   Unadjusted and adjusted hazard ratios by region of origin, sensitivity 

analysis with washout period 

 N      % Unadjusted  Adjusted  

   HR 95% CI HR1 95% CI 

Schizophrenia + schizoaffective       

Sweden (ref.) 1,333 63.7 1      

Finland 6 0.3 2.01 0.90 4.48 2.16 0.97 4.82 

Other Nordic 8 0.4 1.53 0.76 3.06 1.59 0.79 3.20 

Europe 108 5.2 1.76 1.45 2.14 1.83 1.50 2.23 

Asia + Oceania 50 2.4 1.64 1.24 2.18 1.75 1.31 2.32 

Middle East 104 5.0 1.92 1.57 2.35 1.99 1.62 2.43 

Africa 81 3.9 4.71 3.76 5.90 4.93 3.92 6.20 

North America 7 0.3 1.81 0.86 3.80 1.86 0.88 3.91 

South America 28 1.3 1.87 1.27 2.75 1.87 1.27 2.76 

Affective psychotic disorders        

Sweden (ref.) 2,122 73.2 1   1   

Finland 6 0.3 1.61 0.72 3.59 1.64 0.73 3.68 

Other Nordic 7 0.3 1.04 0.50 2.20 1.09 0.52 2.30 

Europe 87 4.2 1.22 0.99 1.52 1.22 0.98 1.53 

Asia + Oceania 57 2.7 1.54 1.18 2.01 1.54 1.17 2.03 

Middle East 78 3.7 1.24 0.99 1.56 1.26 0.99 1.60 

Africa 34 1.6 1.58 1.12 2.23 1.59 1.12 2.27 

North America 5 0.2 1.08 0.45 2.60 1.12 0.46 2.70 

South America 28 1.3 1.79 1.22 2.62 1.89 1.29 2.77 

Other non-affective psychotic 

disorders 

        

Sweden (ref.) 2,899 66.6 1   1   

Finland 13 0.3 1.87 1.09 3.23 2.15 1.24 3.71 

Other Nordic 16 0.4 1.21 0.73 2.02 1.33 0.80 2.22 

Europe 197 4.5 1.42 1.23 1.64 1.50 1.30 1.74 

Asia + Oceania 112 2.6 1.61 1.33 1.95 1.77 1.46 2.15 

Middle East 198 4.6 1.68 1.45 1.94 1.79 1.54 2.07 

Africa 154 3.5 3.89 3.31 4.58 4.22 3.57 4.99 

North America 16 0.4 1.71 1.03 2.85 1.84 1.11 3.06 

South America 62 1.4 2.06 1.60 2.66 2.18 1.69 2.81 

Bipolar without psychosis        

Sweden (ref.) 5,130 82.1 1   1   

Finland 16 0.3 1.33 0.81 2.17 1.47 0.90 2.41 

Other Nordic 24 0.4 1.13 0.75 1.68 1.28 0.85 1.91 

Europe 99 1.6 0.41 0.33 0.50 0.44 0.36 0.53 

Asia + Oceania 77 1.2 0.62 0.49 0.78 0.67 0.53 0.85 

Middle East 82 1.3 0.39 0.32 0.49 0.44 0.35 0.55 

Africa 19 0.3 0.28 0.18 0.43 0.31 0.20 0.49 

North America 17 0.3 1.11 0.69 1.78 1.27 0.79 2.04 

South America 60 1.0 1.12 0.87 1.44 1.28 1.00 1.66 
HR: Hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
1Adjusted for age, sex, and time period 



82 

 

Table 3.11   Unadjusted and adjusted hazard ratios by age-at-migration, sensitivity 

analysis with washout period 

 N      % Unadjusted  Adjusted    

   HR 95% CI HR1 95% CI  

Schizophrenia + 

schizoaffective 

       

 

Swedish born (ref.) 1,351 63.7 1   1   

Infancy  49 2.3 1.56 1.17 2.09 1.57 1.18 2.10 

Early childhood 89 4.3 2.15 1.73 2.67 2.15 1.73 2.66 

Middle childhood 132 6.3 2.34 1.96 2.80 2.33 1.94 2.79 

Adolescence 86 4.1 2.48 2.00 3.09 2.48 1.96 3.14 

Early adulthood 36 1.7 1.46 1.04 2.04 1.81 0.89 3.71 

Affective psychotic 

disorders 

        

Swedish born (ref.) 1,532 73.2 1   1   

Infancy  58 2.8 1.69 1.30 2.21 1.71 1.31 2.24 

Early childhood 58 2.8 1.27 0.97 1.66 1.29 0.99 1.68 

Middle childhood 65 3.1 1.07 0.83 1.37 1.13 0.88 1.45 

Adolescence 64 3.1 1.58 1.23 2.04 1.61 1.24 2.09 

Early adulthood 57 2.7 1.42 1.08 1.86 1.47 0.74 2.90 

         

Other non-affective 

psychotic disorders 

        

Swedish born (ref.) 2,899 66.6 1   1   

Infancy  126 2.9 1.92 1.60 2.30 1.95 1.63 2.34 

Early childhood 191 4.4 2.15 1.86 2.49 2.15 1.86 2.49 

Middle childhood 213 4.8 1.75 1.52 2.02 1.82 1.58 2.10 

Adolescence 162 3.7 2.08 1.78 2.44 1.93 1.63 2.29 

Early adulthood 79 1.8 1.14 0.91 1.43 0.73 0.44 1.22 

Bipolar without psychosis         

Swedish born (ref.) 5,130 82.1 1   1   

Infancy  141 2.3 1.19 1.00 1.40 1.20 1.01 1.42 

Early childhood 83 1.3 0.53 0.42 0.66 0.54 0.43 0.67 

Middle childhood 97 1.6 0.45 0.36 0.55 0.49 0.40 0.59 

Adolescence 36 0.6 0.27 0.19 0.37 0.26 0.18 0.36 

Early adulthood 37 0.6 0.33 0.24 0.46 0.28 0.14 0.56 
HR: Hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
1Adjusted for age, sex, and time period 

 

 

 

3.5 Discussion  

Principal findings 

This was the first longitudinal study to investigate how migrant status, region of origin, and age-

at-migration affect risk of schizophrenia, schizoaffective disorder, affective psychotic disorders, 

other non-affective psychotic disorders, and non-psychotic bipolar disorder. I discovered distinct 

signatures of risk, which varied according to the presence or absence of psychosis. Migration-

related exposures substantially increased risk of psychotic disorders, albeit with more attenuated 

effect sizes for affective psychoses. In contrast, non-psychotic bipolar disorder showed a 

markedly different pattern, with generally lower risks across the three migration-related exposures 

compared with the Swedish-born population. These results were impervious to adjustment for 
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income and were unlikely to be explained by prevalent cases amongst migrants, or by age, sex, or 

period effects.  

Register data from a nationwide cohort was used, including nearly 1.8 million with nearly 

complete coverage, and virtually no loss-to-follow-up. Clinical recording of schizophrenia 

spectrum disorders is considered complete in the registers with good validity (Dalman et al., 

2002; Hollander et al., 2016), although this requires demonstrating for bipolar disorders. I limited 

the follow-up period to 1997-2011, when ICD 10 was the sole diagnostic classification system 

used in Sweden. This avoided major changes in diagnostic practice over the cohort period and 

allowed me to distinguish between bipolar disorders with and without psychosis for the first time 

in this population. The decision to use a hierarchical diagnostic classification did not bias 

findings; similar results were obtained when I classified participants by their first or final 

diagnosis in the registers (data available from authors). To account for possible changes in case 

ascertainment over time, including the introduction of more outpatient services in Sweden after 

1997, I included calendar time to control for period effects. There was no evidence of violation of 

proportional hazards across the three migration-related exposures for schizophrenia or affective 

psychosis. Departures from proportionality for other outcomes were small, and were likely driven 

by the large sample size, and would likely have had trivial effects on the interpretation of these 

results.  

Unlike non-affective psychotic disorders, the use of the registers to study bipolar disorders have 

not been validated in the Swedish context, which was an important limitation of these data. The 

incidence rate for bipolar and mania, with and without psychosis, was 64.2 per 100,000 person-

years (95% CI 62.3-66.1) but it is possible that cases of bipolar disorder were not picked up in the 

inpatient and outpatient registers as some individuals may not access care or may receive 

treatment in primary care exclusively. This would underestimate the number of cases of bipolar 

disorder in the population and may be more likely to affect non-psychotic bipolar disorder, as the 

psychotic symptoms in affective psychosis may motivate help-seeking. This under-ascertainment 

of bipolar disorder may affect the observed results if this underestimation was differential by 

migrant status.  

In this study, case participants were based on contact with mental health services, which may 

have led to some underestimation of the true incidence of psychiatric disorders within the 

population. Register-based approaches appear to lead to more complete case ascertainment than 

first-contact designs for non-affective psychotic disorders (Hogerzeil et al., 2014), however this 

has not been demonstrated for bipolar disorders. It is plausible that there may be cases of bipolar 

disorder missing from the inpatient and outpatient registers, but further validity work is needed to 

describe the magnitude of potentially missing cases.  
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Nevertheless, if migrants and their children had differential treatment-seeking behaviours 

compared with Swedish-born individuals, differential ascertainment bias could have affected 

these results. For example, if migrants with non-psychotic bipolar disorder were less likely to seek 

care than the Swedish-born individuals, the results described in this research may have been 

driven in part by differential health care seeking rather than a true difference in rates. Research 

from the Netherlands has demonstrated a larger gap between mental health care need and service 

use among migrants compared with native Dutch (Koopmans et al., 2012). Barriers to health care 

may be lower in Sweden than in some other nations, as health care is universally available and 

professional interpretation services are available in both somatic and psychiatric care (Lundin et 

al., 2018). Despite the provisions to make health care accessible to migrants, differences in  help-

seeking may have conservatively biased my estimates of risk amongst some migrants. It is 

possible that individuals with less severe phenotypes, such as bipolar disorder without psychosis, 

may be less likely to seek mental health care. Nevertheless, these findings for bipolar disorders 

without psychosis are in line with previous studies which have not consistently found elevated 

risk in migrants or their children (Cantor-Graae and Pedersen, 2013; Pignon et al., 2017; Swinnen 

and Selten, 2007).  

As this was the first study in which the registers were used to separate affective psychosis from 

non-psychotic bipolar disorder, I examined if the proportion of bipolar cases with and without 

psychosis aligned with what was observed in other jurisdictions. In my sample, psychosis was 

only diagnosed in 25.6% of those with bipolar disorder/mania, which was lower than previous 

lifetime estimates between 50-61% (Dunayevich and Keck, 2000; Goodwin and Jamison, 1990). 

This may reflect the young age of this sample, meaning that some people diagnosed with bipolar 

disorder without psychosis for the first time in this study may eventually go onto experience an 

episode of psychosis. Alternatively, bipolar disorder with psychosis may be under-diagnosed in 

Sweden. Nonetheless, the overall incidence of affective psychosis in my sample (15.9, 95% CI 

15.2-16.6) was higher than reported in previous studies (Kirkbride et al., 2006), favouring the 

former explanation than one of under-diagnosis. For all migration-related exposures, elevated risk 

of schizophrenia and schizoaffective disorders was an order of magnitude higher than for 

affective psychosis. For children of migrants (although not migrants) the confidence intervals 

around the elevated risk of affective psychosis narrowly overlapped those for the non-significant 

difference in risk of bipolar disorder without psychosis between children of migrants and the 

Swedish-born populations; I cannot therefore exclude the possibility that these findings have 

partially arisen from chance, although the consistency and pattern of the results suggest this is 

unlikely; nevertheless, further studies are required to replicate these results.  

The sensitivity analyses suggested my results were not due to confounding by income. 

Nevertheless, the income covariate was differentially missing by migrant status (7.4% in 

migrants, 0.5% in their children, 0.1% in the Swedish-born), which may have introduced bias vis-



85 

 

à-vis residual confounding; from the available data, however, any confounding effect appeared 

modest, and income may lie on the causal pathway between migration and mental health, making 

adjustment inappropriate.  

Further sensitivity analyses suggested these results were unlikely to be attributable to prevalent 

cases amongst migrants, arguing against selective migration, consistent with previous 

observations (Selten et al., 2002; Van Der Ven et al., 2014). Migration is a cognitively-demanding 

process, requiring effective planning skills, which would be inconsistent with premorbid cognitive 

defects experienced by people who go onto develop psychosis (Cannon et al., 2000; Rosenthal et 

al., 1974; Van Der Ven et al., 2014).  

Comparison with the previous literature 

These results are consistent with previous research demonstrating increased risk of schizophrenia-

spectrum disorders among migrants and their children (Cantor-Graae and Pedersen, 2013; Coid et 

al., 2008; Lloyd et al., 2005). Some studies have also shown an increased risk of affective 

psychosis in migrants and their children (Coid et al., 2008; Lloyd et al., 2005). This study also 

mirrors the wider literature, which has shown that region of origin has a significant impact on 

psychosis risk (Kirkbride et al., 2012a; Pedersen and Cantor-Graae, 2012), notably amongst 

visible minority populations (Coid et al., 2008; Fearon et al., 2006; Kirkbride et al., 2012a).  

Comparisons with previous findings with respect to age-at-migration and psychotic disorders 

require careful attention. In one study (Veling et al., 2011), highest risk of non-affective 

psychoses amongst migrants relative to the background population was associated with migration 

during infancy, with risk declining thereafter, such that adulthood migration was not associated 

with differences in risk. Two further studies (Anderson et al., 2015; Kirkbride et al., 2017b) found 

some evidence that elevated psychosis risk peaked with migration during adolescence relative to 

the overall population, consistent with my observations for non-affective psychotic disorders. 

Nevertheless, in all these studies, including this one, overlapping confidence intervals for risks at 

different ages-of-migration mean these findings are also consistent with those reported by Cantor-

Graae and colleagues (2003) in Denmark, who found no statistically significant differences in 

psychosis risk by age-of-migration, when migration at birth provided the reference category. In 

my study, the only robust differences in risk by age-of-migration occurred for bipolar disorder 

without psychosis, never previously examined, where risks were elevated with infant migration, 

but significantly reduced at all other ages of migration relative to the Swedish-born population.  

Meaning of findings  

The different signatures of risk observed between psychotic and non-psychotic disorders with 

respect to migration suggest that exposure to adversities related to migration could act specifically 

on psychotic rather than affective pathways. Emerging research supports the hypothesis that 

psychotic and non-psychotic bipolar disorder may have distinct neurodevelopmental origins 
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(Maggioni et al., 2017; Murray et al., 2004). For example, structural magnetic resonance imaging 

has revealed that non-psychotic bipolar disorders do not show deficits in cortical grey matter 

volume, in contrast to affective psychosis and other psychotic disorders (Maggioni et al., 2017). 

Moreover, schizophrenia (Green, 2006) and bipolar disorder with psychosis (Bora et al., 2010; 

Glahn et al., 2007; Hill et al., 2013) also appear to share premorbid cognitive deficits, not 

consistently observed for non-psychotic affective disorders (Goodwin et al., 2008; MacCabe et 

al., 2010; Reichenberg et al., 2002; Trotta et al., 2014; Vreeker et al., 2016). These deficits could 

contribute to a plausible pathway, through which repeated exposure to social adversities, 

including migration, leads to psychotic symptoms via increased stress reactivity (Bentall et al., 

2014). However the evidence remains equivocal, as a recent meta-analysis did not find different 

trajectories of cognitive functioning between schizophrenia and bipolar disorder (Bora and 

Özerdem, 2017), though did not differentiate between those with and without psychosis in the 

latter.  

Repeated exposure to risk factors experienced prior to, during, or following migration, including 

social disadvantage, trauma, or discrimination may also prime individuals to expect a greater level 

of threat from the environment (Reininghaus et al., 2016). Such processes may sensitize 

neurobiological pathways relevant to psychosis, particularly amongst those with impaired 

neurocognition, who may be more prone to errors in salience appraisal of irrelevant or benign 

environmental stimuli (Kapur, 2003; Roiser et al., 2009). Given lack of evidence for similar 

neurocognitive impairments in non-psychotic bipolar disorder (Kapur, 2003; Roiser et al., 2009), 

such psychological and biological mechanisms may partially underlie the observed differences 

between psychotic and non-psychotic disorders.   

Credence should be given to another possible explanation of my results: misdiagnosis. It has been 

suggested that higher rates of psychotic disorders in some minority ethnic groups are due to 

diagnostic bias, with people from the majority group less likely to receive a stigmatizing 

diagnosis like schizophrenia instead receiving a diagnosis of bipolar disorder (Schwartz and 

Blankenship, 2014). Although I did not have data on ethnicity in this study, migrants from regions 

where they were most likely to be visible minorities in Sweden (i.e. Africa, the Middle East, Asia 

& Oceania) were more likely to be diagnosed with a psychotic disorder, and less likely to be 

diagnosed with bipolar disorder without psychosis than Swedish-born participants. Together with 

the finding that only migrants from Nordic countries or North America were more likely to be 

diagnosed with non-psychotic bipolar disorder than the Swedish-born population, this is 

consistent with the misdiagnosis hypothesis. Nonetheless, these data do not entirely support this 

explanation. Finnish, other Nordic, and European, and North America migrants were also all at 

increased risk of psychotic disorders, to a similar extent to migrants from the Middle East, Asia, 

and South America. Furthermore, in these data, European migrants were also less likely to be 

diagnosed with non-psychotic bipolar disorder, which does not readily fit with the hypothesis that 
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people of white ethnicities are likely to receive less stigmatizing (non-psychotic) diagnoses 

instead of psychotic ones. In general, the misdiagnosis hypothesis is not borne out by other 

available evidence (Hickling et al., 1999; Lewis et al., 1990; Selten et al., 2010; Zandi et al., 

2010), and previous epidemiological studies – with some blinding of diagnosticians to ethnicity – 

have demonstrated elevated rates of psychotic disorders persist in several black and minority 

ethnic groups (Fearon et al., 2006).  

 

3.6  Conclusion 

The shared patterns of risk across three categories of psychotic disorders with respect to various 

migration-related exposures suggest that migration may act specifically on psychotic rather than 

affective pathways to disorder. This provides potentially important clues to the aetiology of 

serious mental illnesses, and should galvanize efforts to identify the exact social, environmental, 

and biological determinants of this preventable, gross inequality experienced by migrant and 

minority populations (Kirkbride, 2017). 

This study replicated earlier studies which showed increased risk of psychosis in migrants and 

their children. However, for the first time, these results were able to show the commonalities 

between disorders with psychotic components, namely schizophrenia, schizoaffective disorder, 

and bipolar disorder with psychotic symptoms.  

Understanding what drives the elevated risk of psychotic disorders among migrants remains an 

important public mental health issue. In this chapter, I tested the influence of region and age-at-

migration to test hypotheses around what may be driving elevated rates. While patterns were 

observed, further investigation is needed. Explanations for heterogeneous risk amongst migrant 

groups were investigated further in Chapter 4 exploring the role of family network in the risk of 

non-affective psychosis, and in Chapter 5, investigating the effect of neighbourhood ethnic 

density on psychosis risk. 
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 Family networks during 

migration and risk of non-affective 

psychosis 

 

4.1 Summary 

Objective: To investigate whether the presence of immediate family, or “family network”, at 

time of migration was associated with risk of non-affective psychotic disorders 

Methods: I followed a cohort of migrants (n=838,717) to Sweden, born 1968-1997, from their 

14th birthday, or earliest immigration thereafter, until diagnosis of non-affective psychosis (ICD 

9-10), emigration, death, or end of the study period (31 December 2011). Using record linkage, 

I measured family network as the presence of adult first-degree relatives immigrating with the 

cohort participant or already residing in Sweden. I used Cox proportional hazards regression to 

examine whether risk varied between those migrating with family, migrating to join family, or 

migrating alone.  

Results: Migrating with family was associated with increased psychosis risk amongst males 

(adjusted Hazard Ratio [aHR] 1.16, 95% CI 1.00-1.34), but not females (aHR 0.91, 95% CI 

0.78-1.07); similar observations were observed for males who immigrated to join family (aHR 

1.35, 95% CI 1.21-1.51). In contrast, females who migrated alone were at increased risk (aHR 

1.31, 95% CI 1.11-1.54).  

Conclusion: Family networks at the time immigration was associated with differential patterns 

of non-affective psychotic disorders for males and females. These results suggest sex-specific 

differences in the perceived role of family network during the migration process.  

 

A modified version of this chapter was published as: 

Dykxhoorn, J., Hollander, A-C., Lewis, G., Dalman, C., Kirkbride, J.B., 2019. Family network 

during migration and risk of non-affective psychosis. Schizophrenia Research, pp1-8. doi: 

10.1016/j.schres.2019.01.044   

 

http://dx.doi.org/10.1016/j.schres.2019.01.044
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4.2  Background 

Previous research has consistently demonstrated increased risk of non-affective psychosis 

among some migrants and their children (Bourque et al., 2011; Cantor-Graae and Pedersen, 

2013), although this is heterogeneously distributed according to country of origin, ethnicity and 

reason for migration (e.g. refugee versus non-refugee) (Dykxhoorn et al., 2018; Hollander et al., 

2016). Several plausible mechanisms have been proposed to explain this variation, including 

differences in the push and pull factors which motivate migration, social adversity, experiences 

of discrimination, social isolation, and poor access to resources including education, 

employment, or health care (Adriaanse et al., 2015; Kirkbride et al., 2008a; Morgan et al., 2008; 

Morgan and Hutchinson, 2010; Veling et al., 2011). In particular, the availability of social 

networks may help buffer stressors experienced before, during, and after migration (Cohen and 

Wills, 1985), consistent with observations that risk is modified amongst migrants who live in 

communities with a higher proportion of people from similar ethnic backgrounds (i.e. the ethnic 

density hypothesis) (Veling et al., 2008b).  

Social networks are complex webs of interpersonal relationships comprised of close family and 

friends and weaker ties to colleagues, neighbours, and community members. Studies of social 

networks have been the hallmark of classical sociology theory and research, describing how 

social relationships and interactions drive human behaviour (Pescosolido and Levy, 2002). 

Durkheim suggested that cohesive social systems created normative consensus, connectedness, 

and social control to promote the well-being of its members (Durkheim, 1951). 

Social networks are regarded as important sources of social capital, and are at times used 

synonymously in the literature (Ryan et al., 2008). In his seminal work, Putnam described social 

capital as ‘social networks and the associated norms of reciprocity and trust’ (Putnam, 2007, 

2000). The networks between individuals within groups of people who share norms or identities 

can be thought to confer bonding social capital (Moskowitz et al., 2012). It is clear from 

literature in economics, sociology, and epidemiology that networks have value – that people 

with strong reciprocal ties to others are more likely to get jobs, have higher lifetime income, are 

less likely to be involved in crime, and more likely participate in democracy (Putnam, 2007, 

2000). Social networks have been shown to be particularly important for migrants entering the 

labour market. Research from Germany showed that 50 percent of migrants found their jobs 

through networks, compared to 30 percent of native-born individuals (Drever and Hoffmeister, 

2008). Social networks and social capital have also been associated with numerous physical and 

mental health benefits, such as fewer health complaints among children (Eriksson et al., 2012), 

fewer behavioural and mental health problems among adolescents (McPherson et al., 2014), 

lower rates of schizophrenia (Kirkbride et al., 2008b), and lower suicide rates (Congdon, 2012; 

Kelly et al., 2009). 
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Social networks can facilitate transnational migration, influencing the decision to migrate as 

well as providing assistance in securing employment, housing, and reducing loneliness during 

the migration process through the provision of informational, instrumental, and emotional 

support (Boyd, 1989; Ryan et al., 2008; Stewart et al., 2010). Since shared norms, reciprocal 

ties, and practical assistance are often features of kin-based networks, immediate family 

members comprise an important part of one’s social network (Moskowitz et al., 2012; Rumbaut, 

1997; Widmer, 2006).  

Transnational migration can disrupt social networks, and migrants may face difficulties 

establishing new social ties upon migration (Stewart et al., 2010). Thus, individuals migrating 

with family members or to join family already in the host country may have access to more 

support than individuals who migrates alone. It is plausible that this disruption to established 

social networks during migration could lead to re-calibration of trust/threat neurocognitive 

processes, which in turn have been linked to the emergence of psychotic experiences 

(Reininghaus et al., 2016).  

Despite heterogeneity in levels of family networks available to migrants, no epidemiological 

study to date has inspected whether family networks during the migration process influences 

subsequent psychosis risk.  

Aims of the study 

I therefore sought to measure family networks to investigate whether the presence of first-

degree relatives (parents, spouses, siblings) during migration, or already living in Sweden at the 

time of migration affected the risk of non-affective psychotic. I hypothesized that individuals 

who migrated with relatives, or those who joined family already settled in Sweden would have 

lower risk of psychotic disorders, and that those migrating alone would have higher risk. I 

thought these effects would be more pronounced in females, given there is evidence that social 

support may have a stronger protective effect on mental health in females (Walen and Lachman, 

2000). I also hypothesized that family networks would have stronger protective effects for 

migrants from geographically distant areas, given it might have been more difficult for them to 

maintain regular social connections with family and friends in their country of origin. I also 

inspected the role of migrating with and without dependent children, since these experiences 

may provide additional sources of strains or social support for parents. Rather than conferring 

protective family networks, migrating with children may be more stressful and may correspond 

to a higher risk of developing psychosis. That said, interacting with the host society on behalf of 

a child may provide the migrant with additional avenues of connection and acculturation. 

However, those who migrated before or after their children may experience stress from the 

temporary separation. It is difficult to predict what effect these opposing factors may have with 
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regards to the risk of developing psychosis among migrants and given the lack of previous 

research here, I did not set a priori hypotheses in these exploratory analyses. 

 

4.3  Methods  

 Study design and population  

I utilized data from Swedish population registers to identify people born outside of Sweden 

between 1968 and 1997 and living in Sweden with a residence permit after their 14th birthday. 

Participants were followed from their 14th birthday, or date of first immigration if later, until 

exit from the cohort due to diagnosis of non-affective psychosis, emigration, death, or 31 

December 2011, whichever was sooner. I excluded people born in Sweden, temporary visitors, 

and those otherwise without an official residency permit including asylum seekers and 

undocumented migrants.  

 Outcome 

I identified all migrants diagnosed with non-affective psychotic disorder according to the 

International Classification of Diseases [ICD], versions 9 (295, 297, 298) or ICD 10 (F20-29), 

ascertained from National Patient Register, which included both inpatient (1983-2011) and 

outpatient (2001-2011) records. Participants diagnosed with a non-affective psychotic disorder 

prior to age 14 were excluded.  

 Exposure  

I linked migrants with their first-degree relatives living in Sweden (biological parents, adoptive 

parents, siblings and half-siblings, partners, and children) using the Multi-Generational 

Register. Step-families and in-laws were excluded from analysis. Dependent children (less than 

18 years old) at the time of immigration were excluded from my primary exposure but were 

considered in a secondary analysis. Figure 4.1 shows a schematic of which family relationships 

were included in the primary and secondary analyses.  

The decisions on where to draw the boundaries of who to consider as family members most 

likely to contribute support was based on sociological research into family configurations about 

which relationships are most likely to be characterized by strong ties and reciprocal support 

(Furstenberg and Kaplan, 2004; Widmer, 2006). While parents, siblings, and partners are likely 

to provide mutual support (Widmer, 2006), it is unlikely that an individual receives 

commensurate levels of social support from their dependent children, so I considered children in 

a separate analysis.  
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Figure 4.1 Family members included in family network exposures 

 

I then determined whether participants migrated with these family members, joined family 

members already in Sweden, or migrated alone. Statistics Sweden maintains the immigration 

and emigration register (STATIV) annually, from which I obtained information on date of first 

immigration for each participant and their first-degree relatives, via linkage to the Multi-

Generational Register. While a small number of refugees receive their residency permits 

immediately upon arrival to Sweden (see Chapter 2), most migrants experience a delay between 

arrival in Sweden and entry into the migration register. For this reason, we defined any 

individual who immigrated in the same calendar year as one or more family member(s) as 

having migrated with family. Any migrants who had one or more family member(s) in Sweden 

prior to the year of their migration were defined as having joined family upon migration. 

Finally, lone migrants were individuals who neither migrated with, nor joined family. 

I used the calendar year as a cut-off for determining family network at migration to capture 

delays in reporting immigration and emigration events. According to the Swedish Tax 

Authority, approximately 75% of immigration are reported within 10 days, and an additional 

20% are reported within 30 days (Ludvigsson et al., 2016). While Statistics Sweden updates the 

total population on a monthly basis, the annual update, accurately capturing the population on 
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the 31st of December each year, is used as the baseline population register for research 

(Ludvigsson et al., 2016).  

As a secondary exposure, I considered whether the participant migrated with, before, or after 

any dependent children (under age 18). This analysis was restricted to migrants with dependent 

children at the time of migration, as identified through the Swedish registers. Migrants who 

immigrated in the same calendar year as one or more of their dependent children were 

considered as having migrated with children. They were compared with migrants who had 

dependent children at the time of immigration, but who had migrated before or after their 

children.  

 Confounders 

I considered sex, age, time period, age-at-migration, and region of origin as a priori 

confounders. I modelled calendar time as a time-varying covariate to account for possible period 

effects over the follow-up period (1982-1991, 1992-2001, 2002-2011). I also modelled age as a 

time-varying covariate, splitting age into the following age bands: 14-18, 19-23, 24-28, 29-33, 

34-38, 39-43 years. Age-at-migration was classified into six groups: infancy (0-2 years), early 

childhood (3-6 years), middle childhood (7-12 years), adolescence (13-18 years), early 

adulthood (19-29 years), and adulthood (30 years or older). Region of origin obtained from the 

Total Population Register and grouped into six regions: Europe, Asia + Oceania, Middle East + 

North Africa, sub-Saharan Africa, North America, and South America. Finally, in a sensitivity 

analysis, I also adjusted for refugee status (refugee versus non-refugee migrant), based on the 

Swedish Migration Agency’s definition of refugee status contained in the STATIV database. 

 Statistical analysis 

I first presented descriptive statistics for the sample. Then, using Cox proportional hazard 

regression, I investigated if the incidence of non-affective psychosis amongst migrants varied by 

the family network exposures. Modelling then proceeded in four stages. First, I investigated risk 

of non-affective psychosis among individuals who migrated with family compared with those 

who did not migrate with family (reference), as defined. Next, I investigated risk amongst 

migrants who joined family compared with those who did not join family (reference). Third, I 

compared those who migrated alone to those who migrated with and/or joined family 

(reference). Fourth, as a secondary exposure, I investigated whether migrating with dependent 

children affected psychosis compared to those who migrated without dependent children (i.e. 

either migrating to Sweden before or after their dependent child; reference). I reported 

unadjusted (uHR) and adjusted hazard ratios (aHR), with 95% confidence intervals (95% CI), 

adjusting for a priori confounders and the other family networks variables in each analysis.  

I tested whether the association between family networks and psychotic disorders varied by sex. 

Given strong evidence of effect modification by sex (see below), all results were presented 
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stratified by sex. Finally, I inspected whether the association between the family networks 

exposures and psychosis risk also differed by region of origin. All interactions were modelled 

using Likelihood Ratio Tests (LRT), comparing model fit with and without the relevant 

interaction term at a p-value threshold for statistical significance of p<0.05. 

I tested the proportional hazards assumption using Schoenfeld residual plots to assess departure 

from proportionality. I conducted a sensitivity analysis using a washout period to exclude those 

diagnosed within two years of migration who may have been prevalent cases. I conducted a 

further sensitivity analysis after restricting the cohort to those who had non-missing values for 

refugee status (refugee or non-refugee migrant), to see if the results differed after additional 

adjustment for refugee status. All modelling was conducted in Stata 12 (StataCorp, 2013). 

 

4.4  Results 

 Sample characteristics 

Among 838,717 migrants included in this cohort, I identified 6,016 incident cases of non-

affective psychosis during 6,691,485 person-years of follow-up (crude incidence: 89.9 per 

100,000 person-years; 95% CI 87.7-92.2). There were similar numbers of males (50.5%) and 

females (49.5%) in the cohort. Migrants predominantly originated from Europe (39.0%), the 

Middle East + North Africa (23.2%), and Asia + Oceania (20.9%). Among migrants, 29.5% 

migrated with family members, 9.6% joined family members, and the majority (65.9%) were 

lone migrants. 11.2% (n=93,741) of migrants had dependent children at the time of migration, 

as recorded in the Swedish registers. Of this group, 30.1% migrated with at least one dependent 

child, while the remainder migrated either before or after their dependent children. Table 4.1 

shows additional cohort characteristics.  

 Family networks and risk of non-affective psychotic disorders 

I observed strong effect modification by sex in the relationship between psychosis risk and 

migrating with family (LRT p<0.001), migrating to join family (LRT p<0.001), and migrating 

alone (LRT p<0.001), and so presented stratified results (Table 4.2). After multivariable 

adjustment (Figure 4.2, Table 4.6), males who migrated to join family were at higher risk of 

psychosis (aHR 1.30, 95% CI 1.16-1.45) compared to those who did not join family. There was 

no evidence that migrating alone altered risk for males compared with those who migrated with 

or to join family (Table 4.3, Figure 4.2),  
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Table 4.1   Cohort characteristics 

 N % Cases of 

non-

affective 

psychosis 

Total 

person-

years 

Inci-

dence 

rate1 

95% CI 

Cohort         

 838,717 100.0 6,016 6,691,485 89.9 85.4 94.4 

Sex        

Male  423,788 50.5 3,584 3,264,893 109.8 105.1 114.5 

Female 414,929 49.5 2,432 3,426,592 71.0 66.7 75.3 

Decade of birth        

1968-1977 352,489 42.0 3,493 3,764,578 92.8 88.3 97.4 

1978-1987 338,754 40.4 2,135   2,347,931 90.9 86.5 95.5 

1988-1997 147,474 17.6 388 578,976 67.0 62.9 71.3 

Region of origin        

Europe 355,404 42.4 2,031 2,738,818 74.2 69.9 78.5 

Asia + Oceania 146,860 17.5 800 1,071,073 74.7 70.4 79.1 

Middle East + North 

Africa 

194,644 23.2 1,657 1,699,860 97.5 92.9 102.1 

sub-Saharan Africa 76,749 9.2 985 534,009 184.5 179.3 189.7 

North America 24,628 2.9 155   177,430 87.4 83.0 92.0 

South America 40,432 4.8 388 470,295 82.5 78.2 87.0 

Family networks at migration      

Migrating with family 247,303 29.5 2,295 2,646,642 86.7 82.3 91.2 

Not migrating with 

family 

591,414 70.5 3,721 4,044,844 92.0 87.5 96.5 

        

Migrating to join family 80,497 9.6 853 827,961 103.0 98.5 107.7 

Not migrating to join 

family 

758,220 90.4 5,163 5,863,524 88.1 83.6 92.6 

        

Migrating alone 552,681 65.9 3,407 3,723,702 91.5 87.0 96.0 

Not migrating alone 286,036 34.1 2,609 2,967,783 87.9 83.5 92.4 

Dependent children at migration (n= 93,741)     

Migrating with children 28,203 30.1 228 238,221 95.7 91.3 100.4 

Not migrating with 

children 

65,538 69.9 205 262,941 78.0 73.7 82.5 

Refugee status (n=619,387)     

Refugee 82,365 13.3 651 672,378 96.8 92.3 101.5 

Non-refugee migrant 537,022 86.7 2,758 3,867,701 71.3 67.1 75.6 
1 Incidence rate: cases per 100,000 person-years 
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Table 4.2  Likelihood ratio tests for effect modification by sex and sex & region 

 p-value 

Sex   

Sex * migrating with <0.001 

Sex * migrating to join <0.001 

Sex * migrating alone  <0.001 

 p-value for males p-value for females 

Region 

Region * migrating with 0.001 0.29 

Region * migrating to join 0.02 0.76 

Region * migrating alone <0.001 0.31 

  

For females (Table 4.3, Figure 4.2), unadjusted estimates suggested that migrating with family 

was associated with a reduced incidence of non-affective psychotic disorders compared with 

those who migrated without family (uHR 0.77, 95% CI 0.70-0.84), but this effect disappeared 

following adjustment for confounders (aHR 0.89, 95% CI 0.76-1.05). There was no evidence 

that migrating to join family affected psychosis risk. Finally, migrating alone increased 

psychosis risk for females, compared with those who had some family networks during 

migration (aHR 1.34, 95% CI 1.14-1.58). 

 

Table 4.3   Unadjusted and adjusted hazard ratios of family networks and risk of non-

affective psychosis, by sex 

 N % Cases % Unadjusted Adjusted1 

     HR 95% CI HR 95% CI 

Males           

Not migrating with family (ref.) 294,075 40.0 2,069 0.7 1   1   

Migrating with family 126,129 30.0 1,515 1.2 0.95 0.89 1.01 1.12 0.97 1.30 

Not migrating to join family (ref.) 381,515 90.8 3,016 0.8 1   1   

Migrating to join family 38,689 9.3 568 1.5 1.26 1.15 1.38 1.30 1.16 1.45 

Not migrating alone (ref.) 144,005 34.3 1,710 1.2 1   1   

Migrating alone 276,199 65.7 1,874 0.7 1.02 0.95 1.09 1.05 0.90 1.23 

Females           

Not migrating with family (ref.) 293,618 71.2 1,652 0.6 1   1   

Migrating with family 118,879 28.8 780 0.7 0.77 0.70 0.84 0.89 0.76 1.05 

Not migrating to join family (ref.) 371,542 90.1 2,147 0.6 1   1   

Migrating to join family 40,955 9.9 285 0.7 0.94 0.83 1.07 0.98 0.85 1.13 

Not migrating alone (ref.) 139,422 33.8 899 0.6 1   1   

Migrating alone 273,075 66.2 1,533 0.6 1.28 1.18 1.39 1.34 1.14 1.58 
HR: Hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
1Adjusted for age, time period, age-at-migration, and other family networks measures (migrating with family, 

migrating to join family, migrating alone) 
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Figure 4.2 Unadjusted and adjusted1 hazard ratios of family networks and risk of 

non-affective psychosis, by sex 

 
1Adjusted for age, time period, age-at-migration, and other family networks measures (migrating with family, 

migrating to join family, migrating alone) 

  

Family networks, region of origin, and risk of non-affective psychotic disorders 

Risk of psychotic disorders varied according to region of origin and sex. For males, for 

example, those migrating with family from Europe (aHR 1.27, 95% CI 1.07-1.52) and sub-

Saharan Africa (aHR 1.30, 95% CI 1.06-1.60) were at elevated risk compared with those 

migrating without family, while men from Middle East and North Africa who migrated with 

family had a lower risk of psychosis (aHR 0.82, 95% CI 0.68-0.98). The increased risk of non-

affective psychotic disorders amongst males who migrated to join family was observed for those 

from Europe, sub-Saharan Africa, and South America (Table 4.4). Males from the Middle East 

+ North Africa were at increased risk when they migrated alone (aHR 1.49, 95% CI 1.23-1.80), 

compared with migrating with or migrating to join family. 
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Table 4.4   Adjusted hazard ratios of family networks and risk of non-affective psychosis, by region and sex 

  N % Cases % Males1   Females2   

      Adj. HR 95% CI Adj. HR 95% CI 

Migrating with 

family 

           

Europe Not migrating with family (ref.) 249,011 70.1 1,142 0.5 1   1   

 Migrating with family 106,393 29.9 889 0.8 1.27 1.07 1.52 1 0.83 1.21 

Asia + Oceania Not migrating with family (ref.) 122,000 83.1 636 0.5 1   1   

Migrating with family 24,860 16.9 164 0.7 1.26 0.97 1.65 0.91 0.67 1.24 

Middle East + North 

Africa 

Not migrating with family (ref.) 116,570 59.9 945 0.8 1   1   

Migrating with family 78,074 40.1 712 0.9 0.82 0.68 0.98 0.82 0.66 1.02 

sub-Saharan Africa Not migrating with family (ref.) 57,927 75.5 659 1.1 1   1   

Migrating with family 18,822 24.5 326 1.7 1.30 1.06 1.60 0.89 0.69 1.16 

North America Not migrating with family (ref.) 19,200 78.0 110 0.6 1   1   

Migrating with family 5,428 22.0 45 0.8 1.21 0.77 1.89 0.70 0.37 1.31 

South America Not migrating with family (ref.) 26,706 66.1 229 0.9 1   1   

Migrating with family 13,726 34.0 159 1.2 1.02 0.77 1.36 0.68 0.48 0.98 
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Table 4.4   N % Cases % Males1   Females2   

continued      Adj. HR 95% CI Adj. HR 95% CI 

Migrating to join 

family  

           

Europe Not joining family (ref.) 328,075 92.3 1,742 0.5 1   1   

 Migrating to join family 27,329 7.7 289 1.1 1.59 1.33 1.89 1.06 0.85 1.32 

Asia + Oceania Not joining family (ref.) 137,149 93.4 745 0.5 1   1   

Migrating to join family 9,711 6.6 55 0.6 1.19 0.84 1.70 0.73 0.45 1.16 

Middle East + North 

Africa 

Not joining family (ref.) 171,437 88.1 1,448 0.8 1   1   

Migrating to join family 23,207 11.9 209 0.9 1.00 0.83 1.21 1.04 0.81 1.34 

sub-Saharan Africa Not joining family (ref.) 63,816 83.2 783 1.2 1   1   

Migrating to join family 12,933 16.9 202 1.6 1.27 1.04 1.56 0.99 0.75 1.31 

North America Not joining family (ref.) 22,866 92.9 135 0.6 1   1   

Migrating to join family 1,762 7.2 20 1.1 1.69 0.95 3.00 1.13 0.48 2.63 

South America Not joining family (ref.) 34,877 86.3 310 0.9 1   1   

Migrating to join family 5,555 13.7 78 1.4 1.61 1.18 2.18 0.97 0.61 1.53 

Migrating alone            

Europe Not migrating alone (ref.) 120,261 33.8 1,022 0.9 1   1   

 Migrating alone 235,143 66.2 1,009 0.4 0.87 0.72 1.04 1.22 1 1.482 

Asia + Oceania Not migrating alone (ref.) 30,720 20.9 183 0.6 1   1   

Migrating alone 116,140 79.1 617 0.5 1.02 0.77 1.33 1.47 1.09 1.98 

Middle East + North 

Africa 

Not migrating alone (ref.) 87,733 45.1 769 0.9 1   1   

Migrating alone 106,911 54.9 888 0.8 1.49 1.23 1.80 1.43 1.14 1.79 

sub-Saharan Africa Not migrating alone (ref.) 24,833 32.4 399 1.6 1   1   

Migrating alone 51,916 67.6 586 1.1 0.94 0.75 1.17 1.32 1.02 1.72 

North America Not migrating alone (ref.) 6,313 25.6 56 0.9 1   1   

Migrating alone 18,315 74.4 99 0.5 0.90 0.58 1.39 1.50 0.84 2.68 

South America Not migrating alone (ref.) 16,176 40.0 180 1.1 1   1   

Migrating alone 24,256 60.0 208 0.9 1.22 0.91 1.64 1.74 1.22 2.50 

HR: Hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
1Adjusted for age, time period, age-at-migration, and other family networks measures (migrating with family, migrating to join family, migrating alone);   2 p=0.048 
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In contrast, I found little evidence of differences in psychosis risk for females from any specific 

region of origin according to the presence or absence of family networks, either based on 

migration with, or to join family. However, the overall raised rates of non-affective psychoses 

amongst females who migrated alone were independently observed amongst those from Asia + 

Oceania, Middle East + North Africa, and South America, with weaker trends in this direction 

for female migrants from Europe, sub-Saharan Africa, and North America (Table 4.4). 

Timing of migration in relation to dependent children and risk of non-affective psychotic 

disorders 

When restricting the sample to those with dependent children at the time of migration, male 

migrants were most likely to migrate before their dependent children (89.7%) while the 

remaining 10.3% migrated with or after their dependents. 17.3% of males migrated with 

dependents, while most did not migrate at the same time as their children (82.8%). A small 

minority (1.8%) migrated after their dependent(s) and 98.2% migrated either before or with 

their children. Males who immigrated with their dependent children had an increased risk of 

non-affective psychosis compared with those who did not (aHR 1.62, 95% CI 1.11-2.36). Most 

female migrants also immigrated before their dependent children (76.6%) while 23.3% did not 

migrate before a dependent child. 36.2% of females migrated at the same time as their 

dependent(s). For female migrants, we observed no differences in risk amongst those who 

immigrated with their children compared with those who did not immigrate with their children 

(aHR 1.17, 95% CI 0.91-1.52). 

 Sensitivity analyses 

In a sensitivity analysis, excluding potentially prevalent cases of non-affective disorder 

diagnosed within two years of migration, my findings showed similar trends (Table 4.5-Table 

4.6). I also controlled for refugee status was conducted on 74.8% of my cohort with information 

on refugee status, which did not lead to substantially altered results (Table 4.7 to Table 4.9). 
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Table 4.5  Family networks at migration and risk of non-affective, by sex with 

washout period 

 N % Cases % Unadjusted Adjusted1 

     HR 95% CI HR 95% CI 

Males           

Not migrating with family 295,661 30.1 1,586 0.5 1.00   1.00   

Migrating with family 127,539 69.9 1,410 1.1 1.04 0.97 1.12 1.09 0.93 1.28 

Not migrating to join family 383,981 90.7 2,466 0.6 1.00   1.00   

Migrating to join family 39,219 9.2 530 1.4 1.35 1.23 1.48 1.36 1.22 1.53 

Not migrating alone 145,587 34.4 1,582 1.1 1.00   1.00   

Migrating alone 277,613 65.6 1,414 0.5 0.93 0.86 1.00 0.99 0.84 1.18 

Females           

Not migrating with family 294,880 71.2 1,262 0.4 1.00   1.00   

Migrating with family 119,570 28.9 691 0.6 0.83 0.76 0.91 0.85 0.72 1.01 

Not migrating to join family 373,246 90.1 1,704 0.5 1.00   1.00   

Migrating to join family 41,204 9.9 249 0.6 1.00 0.88 1.15 1.00 0.87 1.17 

Not migrating alone 140,209 33.8 787 0.6 1.00   1.00   

Migrating alone 274,241 66.2 1,166 0.4 1.18 1.08 1.29 1.31 1.09 1.56 
HR: Hazard ratio; 95% CI: 95% confidence interval 
1Adjusted for age, time period, and other family networks measures (migrating with family, migrating to join 

family, migrating alone) 
2 p=0.024
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Table 4.6   Unadjusted and adjusted hazard ratios of family networks and risk of non-affective psychosis, by region and sex with washout period   

  N % Cases % Males1  Females1  

      Adj.  HR 95% CI Adj. HR 95% CI 

Migrating with 

family 

           

Europe Not migrating with family (ref.)  248,753 70.1 884 0.4 1   1   

 Migrating with family 106,325 29.9 821 0.8 1.18 0.98 1.42 0.95 0.78 1.17 

Asia + Oceania Not migrating with family (ref.) 121,869 83.1 505 0.4 1   1   

Migrating with family 24,830 16.9 134 0.5 1.10 0.82 1.46 0.77 0.55 1.08 

Middle East + 

North Africa 

Not migrating with family (ref.) 116,321 59.9 696 0.6 1   1   

Migrating with family 78,020 40.2 658 0.8 0.85 0.70 1.03 0.79 0.62 12 

sub-Saharan 

Africa 

Not migrating with family (ref.) 57,739 75.5 471 0.8 1   1   

Migrating with family 18,790 24.6 264 1.6 1.26 1.01 1.58 0.92 0.68 1.21 

North America Not migrating with family (ref.) 19,173 78.0 83 0.4 1   1   

Migrating with family 5,423 22.1 40 0.7 1.14 0.70 1.85 0.64 0.32 1.27 

South America Not migrating with family (ref.) 26,686 66.0 209 0.8 1   1   

Migrating with family 13,721 34.0 154 1.1 0.97 0.73 1.30 0.63 0.43 0.92 
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Table 4.6  N % Cases % Males1  Females1  

continued      Adj. HR 95% CI Adj. HR 95% CI 

Migrating to join family             

Europe Not joining family (ref.) 327,763 92.3 1,430 0.4 1   1   

 Migrating to join family 27,315 7.7 275 1.0 1.60 1.34 1.91 1.08 0.86 1.37 

Asia + Oceania Not joining family (ref.) 136,991 93.4 587 0.4 1   1   

Migrating to join family 9,708 6.6 52 0.5 1.33 0.92 1.91 0.77 0.47 1.27 

Middle East + North Africa Not joining family (ref.) 171,160 88.1 1,171 0.7 1   1   

Migrating to join family 23,181 11.9 183 0.8 1.11 0.91 1.35 1 0.76 1.32 

sub-Saharan Africa Not joining family (ref.) 63,626 83.1 593 0.9 1   1   

Migrating to join family 12,903 16.9 172 1.3 1.26 1.01 1.57 1.05 0.77 1.43 

North America Not joining family (ref.) 22,835 92.8 104 0.5 1   1   

Migrating to join family 1,761 7.2 19 1.1 1.72 0.94 3.14 1.32 0.56 3.12 

South America Not joining family (ref.) 34,852 86.3 285 0.8 1   1   

Migrating to join family 5,555 13.7 78 1.4 1.65 1.22 2.25 1.07 0.67 1.69 

Migrating alone            

Europe Not migrating alone (ref.) 120,183 33.9 944 0.8 1   1   

 Migrating alone 234,895 66.2 761 0.3 0.85 0.70 1.03 1.17 0.95 1.44 

Asia + Oceania Not migrating alone (ref.) 30,689 20.9 152 0.5 1   1   

Migrating alone 116,010 79.1 487 0.4 1.05 0.79 1.39 1.50 1.08 2.08 

Middle East + North Africa Not migrating alone (ref.) 87,662 45.1 698 0.8 1   1   

Migrating alone 106,679 54.9 656 0.6 1.29 1.05 1.58 1.39 1.09 1.77 

sub-Saharan Africa  Not migrating alone (ref.) 24,784 32.4 350 1.4 1   1   

Migrating alone 51,745 67.6 415 0.8 0.87 0.69 1.11 1.19 0.89 1.59 

North America Not migrating alone (ref.) 6,307 25.6 50 0.8 1   1   

Migrating alone 18,289 74.4 73 0.4 0.88 0.55 1.41 1.42 0.75 2.67 

South America Not migrating alone (ref.) 16,171 40.0 175 1.1 1   1   

Migrating alone 24,236 60.0 188 0.8 1.16 0.86 1.57 1.68 1.15 2.45 
HR: Hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
1Adjusted for age, time period, and other family networks measures (migrating with family, migrating to join family, migrating alone); 2 p=0.049 
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Table 4.7  Adjusted hazard ratios of family networks and risk of non-affective 

psychosis, by refugee status and sex  

 N % Cases % Males1  Females1  

     aHR 95% CI HR 95% CI 

Migrating with family2           

Refugees 36,050 43.8 349 1.0 0.88 0.69 1.12 0.71 0.52 0.97 

Non-refugee migrants 145,277 27.1 1,207 0.8 1.41 1.16 1.71 1.07 0.87 1.32 

Migrating to join family3           

Refugees 4,182 17.3 62 1.5 1.11 0.81 1.53 1.08 0.69 1.70 

Non-refugee migrants 53,327 13.0 452 0.9 1.40 1.20 1.63 1.01 0.83 1.23 

Migrating alone4           

Refugees 45,656 57.6 489 1.1 1.52 1.18 1.94 1.85 1.35 2.54 

Non-refugee migrants 361,440 59.5 2,063 0.6 0.94 0.77 1.15 1.58 1.04 1.57 

HR: Hazard ratio; 95% CI: 95% confidence interval 
1Adjusted for age, time period, and other family networks measures (migrating with family, migrating to join 

family, migrating alone) 

 

 

Table 4.8   Unadjusted and adjusted hazard ratios of family networks and risk of non-

affective psychosis, by sex  

 N % Cases % Unadjusted Adjusted1 

     HR 95% CI HR 95% CI 

Males           

Not migrating with family (ref.) 217,431 70.0 1,545 0.7 1   1   

Migrating with family 94,115 30.0 1,042 1.1 0.95 0.89 1.01 1.16 1.00 1.352 

Not migrating to join family (ref.) 283,730 91.1 2,247 0.8 1   1   

Migrating to join family 27,816 8.9 340 1.2 1.26 1.15 1.38 1.31 1.17 1.46 

Not migrating alone (ref.) 108,377 34.8 1,169 1.1 1   1   

Migrating alone 203,169 65.2 1,418 0.7 1.02 0.95 1.09 1.01 0.86 1.18 

Females           

Not migrating with family (ref.) 220,629 71.7 1,217 0.6 1   1   

Migrating with family 87,212 28.3 514 0.6 0.77 0.70 0.84 0.93 0.80 1.09 

Not migrating to join family (ref.) 278,148 90.4 1,557 0.6 1   1   

Migrating to join family 29,693 9.7 174 0.6 0.94 0.83 1.07 0.98 0.85 1.13 

Not migrating alone (ref.) 103,914 33.8 597 0.6 1   1   

Migrating alone 203,927 66.2 1,134 0.6 1.28 1.18 1.39 1.28 1.09 1.51 
HR: Hazard ratio; 95% CI: 95% confidence interval; ref: reference category 
1Adjusted for age, time period, and other family networks measures (migrating with family, migrating to join 

family, migrating alone) 
2 p=0.046 
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Table 4.9  Adjusted hazard ratios of family networks and risk of non-affective psychosis, by region and sex  

  N % Cases % Males1  Females1  

      adj. HR 95% CI adj. HR 95% CI 

Migrating with 

family 

           

Europe Not migrating with family (ref.) 137,381 67.4 703 0.5 1   1   

 Migrating with family 66,348 32.6 506 0.8 1.31 1.10 1.57 1.04 0.86 1.26 

Asia + Oceania Not migrating with family (ref.) 101,193 83.0 383 0.4 1   1   

Migrating with family 20,740 17.0 122 0.6 1.30 1.00 1.705 0.94 0.69 1.28 

Middle East + 

North Africa 

Not migrating with family (ref.) 110,458 62.3 894 0.8 1   1   

Migrating with family 66,965 37.7 557 0.8 0.86 0.72 1.03 0.87 0.70 1.08 

sub-Saharan 

Africa 

Not migrating with family (ref.) 54,881 76.6 606 1.1 1   1   

Migrating with family 16,774 23.4 278 1.7 1.33 1.09 1.64 0.93 0.72 1.21 

North America Not migrating with family (ref.) 15,524 86.3 78 0.5 1   1   

Migrating with family 2,462 13.7 14 0.6 1.26 0.81 1.98 0.73 0.39 1.36 

South America Not migrating with family (ref.) 18,623 69.9 98 0.5 1   1   

Migrating with family 8,038 30.2 79 1.0 1.05 0.79 1.40 0.71 0.49 1.01 

 



107 

 

Table 4.9  N % Cases % Males1   Females1   

continued      adj. HR 95% CI adj. HR 95% CI 

Migrating to join 

family  

           

Europe Not joining family (ref.) 189,979 93.3 1,099 0.6 1   1   

 Migrating to join family 13,750 6.8 110 0.8 1.59 1.34 1.89 1.07 0.86 1.33 

Asia + Oceania Not joining family (ref.) 113,785 93.3 473 0.4 1   1   

Migrating to join family 8,148 6.7 32 0.4 1.20 0.84 1.70 0.73 0.46 1.16 

Middle East + 

North Africa 

Not joining family (ref.) 158,040 89.1 1,305 0.8 1   1   

Migrating to join family 19,383 10.9 146 0.8 1.01 0.84 1.22 1.05 0.82 1.35 

sub-Saharan Africa Not joining family (ref.) 59,760 83.4 706 1.2 1   1   

Migrating to join family 11,895 16.6 178 1.5 1.27 1.04 1.55 0.99 0.75 1.31 

North America Not joining family (ref.) 17,132 95.3 81 0.5 1   1   

Migrating to join family 854 4.8 11 1.3 1.72 0.97 3.04 1.14 0.49 2.65 

South America Not joining family (ref.) 23,182 87.0 140 0.6 1   1   

Migrating to join family 3,479 13.1 37 1.1 1.61 1.18 2.18 0.97 0.62 1.53 

            

Migrating alone            

Europe Not migrating alone (ref.) 74,465 36.6 568 0.8 1   1   

 Migrating alone 129,264 63.5 641 0.5 0.83 0.69 16 1.16 0.95 1.40 

Asia + Oceania Not migrating alone (ref.) 26,083 21.4 134 0.5 1   1   

Migrating alone 95,850 78.6 371 73.5 0.98 0.75 1.26 1.40 1.04 1.88 

Middle East + 

North Africa 

Not migrating alone (ref.) 76,313 43.0 608 0.8 1   1   

Migrating alone 101,110 57.0 843 0.8 1.40 1.16 1.69 1.35 1.08 1.68 

sub-Saharan Africa Not migrating alone (ref.) 22,465 31.4 344 1.5 1   1   

Migrating alone 49,190 68.7 540 1.1 0.90 0.72 1.12 1.26 0.97 1.63 

North America Not migrating alone (ref.) 3,001 16.7 21 0.7 1   1   

Migrating alone 14,985 83.3 71 0.5 0.85 0.55 1.31 1.42 0.79 2.53 

South America Not migrating alone (ref.) 9,964 37.4 91 0.9 1   1   

Migrating alone 16,697 62.6 86 0.5 1.17 0.87 1.56 1.66 1.16 2.37 

HR: Hazard ratio; 95% CI: 95% confidence interval 
1Adjusted for age, time period, and other family networks measures (migrating with family, migrating to join family, migrating alone
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I also tested the proportional hazards assumption from these models. While there was no 

evidence for a departure from proportionality for most of the stratum, there was a suggestion 

that the assumption was violated for males and for those from Europe (Table 4.10).  

 

Table 4.10  Test of proportional hazards assumption 

 Chi2 df p-value 

Sex    

Female 19.63 16 0.24 

Male 44.07 16 <0.001* 

Region    

Europe 23.98 11 0.01* 

Asia + Oceania 14.50 11 0.21 

Middle East + North Africa 12.83 11 0.30 

sub-Saharan Africa 12.21 11 0.35 

North America 4.09 11 0.97 

South America 6.37 11 0.85 

df: degrees of freedom 
* Global p-value <0.05, suggesting possible departure from proportionality. Assumption further examined in 

Schoenfeld residual plots (see Figure 4.3).  

 

For the two stratum where there was a possible departure from proportionality, I plotted the log-

log plots of the Schoenfeld residuals to visualize the slope. Figure 4.3 showed little departure 

from a zero slope over time, suggesting that the assumption was not violated.  

 

Figure 4.3  Schoenfeld residual plots  

 

Legend: Figures 1A & 1B show log-log plots of Schoenfeld residuals for males and European migrants, 

respectively, as the global test had suggested violation of the proportional hazards assumption for these 

stratum (Table 4.10). Inspection of these plots, fitted with age, sex, and time period suggested little 

departure from zero slope for the residual line over time, indicating proportional hazards were not 

violated. 
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4.5  Discussion 

 Principal findings 

In the first study to investigate whether family networks during migration influenced non-

affective psychosis risk, I found differential effects for males and females according to the 

presence or absence of first-degree relatives migrating with or already living in Sweden at the 

time of migration. These results suggested that lone female migrants were at greater risk of 

developing psychotic disorders than those with some family networks at the time of migration, 

consistent with my hypothesis. This result extended to females from most regions of origin. In 

contrast, the results suggested that male migrants who moved with family – including dependent 

children - or to join family were at higher risk of psychosis than males without corresponding 

markers of family networks. These results were most consistently present for males migrating 

from Europe and sub-Saharan Africa, and were impervious to adjustment for age, time period, 

age-at-migration, and region of origin. 

 Strengths & limitations 

This study used large population-based registers with nearly complete coverage. I utilized a 

novel methodology for estimating measures of family networks amongst migrants, leveraging 

familial linkages in the Multi-Generational Register. This was based on some assumptions: (i) 

linkages were restricted to first-degree relatives, and so may have underestimated family 

networks available from broader kin relationships, as well as social networks conferred via 

friendship and peer groups; (ii) date of immigration was taken from the STATIV (migration) 

Register. Therefore, my findings do not generalize to short-term migrants (typically people 

visiting Sweden for less than one year), asylum seekers, or undocumented migrants; (iii) I chose 

a sensitive definition of “migrating with family” to capture all immigration entries within the 

same calendar year. This allowed for possible variation introduced by administrative delays in 

processing immigration records in the STATIV Register (i.e. particularly for refugees seeking 

asylum in Sweden); (iv) the measure of family networks was based on the presence or absence 

of a first-degree relative; I did not have data on the frequency, quality, or strength of these 

family ties and not all relationships were likely strong or reciprocal (Widmer, 2006).  

A limitation of this study was that information on the individual’s perception of social support 

was not available, which is an important dimension in understanding how social support affects 

mental health. There is some evidence that the appraisal of social support varies by sex, where 

males and females may have different expectations of social support, which could be explained 

by differing socialization experiences or social roles (Matud et al., 2003). Differing expectations 

and appraisals by sex of ones’ social network as sufficient or inadequate may underlie the 

contrasting patterns observed in this study. Further, perception of social support has been shown 

to depend on an individual’s country of origin, culture, and ethnicity (Stewart et al., 2010). 

However, I was unable to investigate if an individual thought their social network was adequate 
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and that they were receiving sufficient social support in this study, as I did not have access to 

self-report measures of the quality of relationships available to the migrants.  

Indeed, the presence of a family member in Sweden may not directly correspond to increased 

social contact, stronger family networks, or increased social support. I chose to focus on first-

degree relatives, as these are the relationships most likely to be characterized by strong ties, 

however, I acknowledge that other family members be important sources of family networks. 

Indeed, migrants’ networks may be comprised of wider kin relationships (e.g. cousins) or 

networks with members of a diaspora community who similar ethnic backgrounds or migratory 

experiences. Additionally, there is some evidence that other family relationships, like 

grandparents, may affect the development of psychopathology (Flouri et al., 2010). I did not 

adjust for neighbourhood characteristics upon arrival to Sweden as these exposures temporally 

follow the migration event and may be on the causal pathway. Further, the ethnic density and 

other characteristics of the Swedish neighbourhood settled in following migration would not 

affect the exposures, namely decision to migrate with family member or to join family 

members. Despite these limitations, my novel measure of family networks is able to directly 

measure the presence of likely sources of social networks during migration and settlement, 

which may be a more stable measure of this complex construct than a single survey question, as 

it is conventionally measured in previous social networks research. 

The outcome measure relied solely on register-based clinical diagnosis of non-affective 

psychosis, known to be valid for research purposes (Dalman et al., 2002; Ekholm et al., 2009; 

Ludvigsson et al., 2011). Nevertheless, the registers only included individuals who sought care 

and received a diagnosis. In theory, differential ascertainment bias could have explained the 

observed increased risk in male migrants who had family networks during and after migration, 

if mental help-seeking behaviours were influenced by family support and knowledge of 

psychiatric care in Sweden. In general, however, psychotic disorders are serious mental illnesses 

usually leading to hospital contact.  

A limitation of the analytic approach used in this study was that I did not account for family-

level clustering. There is a large proportion of the cohort (58.9%) who were the only member of 

their family included in the cohort and an additional 24.9% had only one other family member 

included. Thus, I do not anticipate that accounting for family-level clustering would have a large 

impact on the estimates generated in this research, however, future research could take a multi-

level approach to related analyses.  

Analyses restricted to migrants with dependent children only included participants whose 

children had immigrated to Sweden. Some immigrants excluded from these analyses may have, 

in fact, had dependent children in their country of origin, but who did not immigrate to Sweden, 

of whom I have no record. This may have biased my results by misestimating true psychosis 
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risk in those who immigrated to Sweden without their dependent children; most plausibly I 

would have underestimated risk in this group if I failed to include the full sample of people 

exposed to stresses associated with leaving family behind when migrating to Sweden. If this 

was the case, the observed excess risk amongst males who immigrated with dependent children, 

relative to those who did not, will have been overestimated.  

Finally, I could also not control for some putative confounders in any of this analysis, including 

educational attainment, socioeconomic position, prior trauma exposure, or reason for migration 

data for which were not available prior to arrival in Sweden.  

 Meaning of findings 

I found heterogeneity in risk of non-affective psychotic disorders according to the presence of 

family networks among migrants to Sweden. Family networks were protective for females, but 

not for males. This may align with previous research showing that family strain was more 

detrimental for women and further that social support buffered the effects of stressful situations 

more for women than men (Walen and Lachman, 2000). These differences could be due to 

gendered roles and expectations surrounding migration experiences. Recent research on post-

migration difficulties in Sweden suggests that men report significantly higher post-migration 

stress than women, particularly regarding financial, healthcare, and discrimination issues (Steel 

et al., 2017). One possibility is that male and female migrants perceive the experience of 

migrating with or without family differently. Males, who migrate with or to join family, were at 

higher risk of psychosis in this study, and it is possible that this group perceive the experience 

of caring for family as a source of post-migratory stress. This risk is particularly pronounced 

amongst males migrating with dependent children, who may perceive additional pressures 

arising from simultaneously navigating childcare and educational systems in addition to 

securing employment, housing, and healthcare.  

My results for females suggested that those who migrated alone were at greater psychosis risk, 

raising the possibility that the availability of social support was a protective factor for this 

group, serving to buffer acculturation stressors and reduce social isolation (Anjara et al., 2017). 

The higher risk of psychotic disorders among lone female migrants observed was consistent 

with sociological research which suggests that that female migrants may face double 

discrimination in the workforce, both as migrants and women, which heightens their 

vulnerability (Llácer et al., 2007). Research in Norway found that despite having 

college/university education, many Filipina women found employment in lower-skilled and 

lower paid occupations, like au pairs or cleaners (Straiton et al., 2017). Migrant women were 

more likely to be involves in precarious or exploitative jobs in domestic and caretaking 

industries with little opportunity for career advancement (Llácer et al., 2007; Vissandjée et al., 

2011). Evidence suggests female migrants entering post-migratory labour markets experience 
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more structural barriers to participation in the secure employment (Milewski et al., 2018; Riaño 

and Baghdadi, 2007), a task potentially made more stressful without additional family sources 

of support (Riaño and Baghdadi, 2007). While to some extent, females who migrant may resist 

normative gender roles by achieving financial independence and autonomy, some report a high 

sense of family obligation and the expectation to sacrifice her needs in order to send remittances 

to family in the country of origin (International Organization for Migration, 2004).  

It is also possible that the elevated psychosis risk I observed for males who migrated to join 

family could have been partially explained by the healthy immigrant effect, whereby an initial 

family member may immigrate to Sweden alone to establish work and housing, paving the way 

for other family members. If those who followed differed in characteristics which may also 

confer increased psychosis risk (such as lower SES, education, differences in resilience, or 

previous mental health difficulties), they may have been more vulnerable to later psychosis than 

the initial family member. If this were the case, I may have expected these results to disappear 

in sensitivity analyses which excluded putatively prevalent cases of psychosis in migrants who 

presented with psychotic disorder within two years of arrival to Sweden. However, these results 

were impervious to such selection effects. Alternately, elevated risk observed amongst male 

migrants who join family members could also result from longer exposures to social adversities 

in their country of origin than family members who first emigrated. “Push factors” such as 

political instability, lack of economic opportunities, or famine can motivate an individual to 

migrate (Boswell, 2002; Parkins, 2015), and prolonged exposure to these adversities could 

increase psychosis risk.  

Sex, ethnicity, and social class are all important social determinants of health, and the 

intersection of these identities (e.g. female migrants from minority ethnic groups) experience 

additional dimensions of risk before, during, and after migration. Female migrants may be more 

likely to experience trauma prior to migration, violence during the migration journey, and 

additional barriers to employment, education, or income in the host country (Llácer et al., 2007). 

This analysis revealed differences in the patterns of risk for male and female migrants, however, 

there are still many knowledge gaps in how sex and gender interact with the determinants of 

mental health to result in increased risk of psychotic disorders.  

I theorized that geographic distance may explain some regional variation in risk by levels of 

family networks, as migrants from distant countries may have fewer opportunities to return to 

home country or maintain kinship and friendship ties. However, the results did not reveal a 

simple relationship between geographic distance and psychosis risk. This may be because 

migrant groups from different regions are likely to vary in visible minority status and migrant 

type (i.e. voluntary labour migration, family migration, asylum seeking, refugee). Consistent 

with the overall trends, lone female migrants were consistently at elevated risk, regardless of 
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region of origin, although some estimates were non-significant, possibly due to low power. 

Similarly, males from both proximal (i.e. Europe) and distal (i.e. Asia + Oceania, Africa, and 

South America) who migrated with or to join family were at elevated risk, with no consistent 

pattern by region of origin.  

It is possible that the types of support may vary by relationship, as there were likely 

relationships that provided informational and instrumental support, while others provide 

emotional support. Instrumental support, like finding employment or housing, may be found in 

the close ties, but research has shown that ‘weak ties’ are also important in connecting people to 

these opportunities that exist beyond their social circle (Granovetter, 1973). Informational 

support, such as how to register for school or how to access health care, may be received from 

more transient relationships, like colleagues or neighbours (Ryan et al., 2008). Emotional 

support, which may be essential in combatting homesickness or feelings of loneliness, may be 

most likely provided by a close relative or a partner. Further, some of the needed emotional 

support could still be received from individuals living in the country of origin, through regular 

communication by telephone, email, or internet, while the information on the local resources, 

job market, or housing opportunities are more likely to come from individuals who are familiar 

with the local area (Ryan et al., 2008). In this way, geographic proximity and connections to 

individuals in the local area may confer critical informational and instrumental support, while 

emotional support may be less dependent on geographic factors. Thus, while close family ties 

are undoubtedly important for survival, health, and well-being, peripheral ties may play an 

important role in navigating a new environment following migration.  

While first-degree family members may not always share intimacy and emotional support, 

kinship ties remain unique, in that the connection remains even in the absence of regular 

contact. While, in a situation of similar distance or low frequency or intensity of contact, non-

kin peripheral ties may atrophy as they tend to be more ephemeral and limited to a particular 

social situation (e.g. work colleagues, or neighbours) (Fingerman, 2009). Companionship forms 

the basis for many friendships, so in the absence of regular contact, friendships can atrophy 

(McLaughlin et al., 2002; Wellman, 1990). However, while a family member may provide 

companionship, the relationship is not solely grounded in this and thus tends to be a more 

enduring and stable tie (Wellman, 1990). In the absence of regular contact, the relationship with 

a co-worker may dissolve once someone has moved jobs, while parents/siblings will always 

remain family, regardless of job changes, moves, or relationship changes. Changes within the 

family, including divorces and re-marriages, can introduce instability to the family 

relationships, which is why I chose to exclude step-siblings for this analysis (Widmer, 2006). 

The life stage of an individual may alter the importance of various relationships. For example, 

research in young adults has shown that close friendships are especially important for the 

mental health of single and divorced people, while the relationship with a partner has a greater 
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impact for married and cohabitating individuals (McLaughlin et al., 2002). Further, family 

relationships are not uniformly supportive, and these relationships can be a source of conflict 

and distress (McLaughlin et al., 2002). This study provides preliminary evidence for the 

importance of family ties, but does not fully capture the complexity and impact of family 

networks on mental health.  

 

4.6  Conclusion  

Availability of family networks during immigration to Sweden, as measured via the presence or 

absence of first-degree relatives, had differential effects on psychosis risk for men and women. 

In this study, family networks was protective for female migrants but heightened risk for men. It 

is possible that gendered experiences encountered in the context of immigration may contribute 

to some of this heterogeneity, and moreover, may underpin some of the excess rates of 

psychotic disorders amongst immigrant groups (Bourque et al., 2011; Cantor-Graae and 

Pedersen, 2013). More detailed measures of individual perceptions of family networks will help 

shed light on the contribution of familial and social networks on the development of non-

affective psychotic disorders among migrants.  
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 Neighbourhood ethnic 

density and risk of non-affective 

psychosis 

 

 

5.1 Summary 

Objective: To investigate whether migrants and their children living in areas of high own-group 

ethnic density have lower risk of non-affective psychosis, and further, if generation status, 

region of origin, or visible minority status affected these relationships.  

Methods: I used the Swedish registers to identify all migrants and their children born between 

1982 and 1996. Individuals were followed from age 15 or date of migration following their 15th 

birthday until an ICD 10 diagnosis of non-affective psychosis, emigration, death, or end of 

follow-up period (31 December 2016). I calculated three measures of ethnic density – own 

group ethnic density, generation-specific ethnic density, and visible minority density. 

Participants were assigned ethnic density exposure of their neighbourhood for their year of 

cohort entry. I conducted multilevel Cox proportional hazards analysis, with fixed and random 

effects, adjusted for a range of confounders.  

Results: Overall, the risk of non-affective psychosis increased with decreased own-group ethnic 

density. A 5% decrease in own-group ethnic density corresponded to a hazard ratio of 1.05 

(95% CI 1.03-1.06). By generation status, a 5% decrease in own-group ethnic density had a 

hazard ratio of 1.05 (95% CI 1.02-1.07) in migrants, and 1.03 (95% CI 1.01-1.06) in children of 

migrants. When generation status was also considered, the effect of ethnic density appeared 

stronger in migrants than children of migrants, however, there was overlap in the confidence 

intervals (aHR= 1.07, 95% CI 1.04-1.11; aHR=1.03, 95% CI 0.97-1.09, respectively). Amongst 

probable visible minorities, a stronger effect was observed in visible minorities than non-visible 

minority migrants.  

Conclusion: Neighbourhood ethnic density was protective against the risk of psychosis for 

migrants to Sweden, however the effect was weaker for children of migrants. I found a stronger 

negative association between psychosis risk and ethnic density among probable visible minority 

migrants than migrants who were likely non-visible minorities, which may be related to the 

strong evidence for an ethnic density effect among migrants from Asia and sub-Saharan Africa.  
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A modified version of this chapter has been prepared for publication as:  

Dykxhoorn, J., Hollander, A-C., Lewis, G., Kirkbride, J.B., Dalman, C., (TBD) Neighbourhood 

ethnic density and risk of non-affective psychosis among migrants and their children. [In 

preparation]. 

 

5.2 Background  

While numerous epidemiological studies have consistently demonstrated elevated psychosis risk 

in both migrants and their children (Bourque et al., 2011; Cantor-Graae and Selten, 2005; 

Dykxhoorn et al., 2018), adequate explanations for this phenomenon have not been elucidated. 

The persistence of increased risk for children of migrants suggests that factors in the post-

migratory environment may play a role in the development of psychotic disorders.  

One aspect of the post-migratory environment that may explain some of the variance in risk is 

neighbourhood ethnic density. The group density hypothesis suggests that minority ethnic 

individuals living in areas with higher proportions of individuals of their own ethnic group have 

better mental health outcomes than those living in areas with lower proportions of individuals 

from their own group (Pickett and Wilkinson, 2008; Shaw et al., 2012).  

The characteristics of one’s neighbourhood environment are important social determinants of 

health. A growing body of literature has demonstrated an independent association between 

neighbourhood environment and overall mortality (Anderson et al., 1997; Roux, 2001; Yen and 

Syme, 1999). The link between neighbourhood exposures and mental health outcomes has also 

been demonstrated (Ahern and Galea, 2011; Galea et al., 2007; Lofors and Sundquist, 2007; 

Sundquist et al., 2014).  

 Contextual vs. compositional neighbourhood effects 

Neighbourhood factors can influence the health of residents through both material goods, 

including as availability of health and social services, housing standards, or neighbourhood 

deprivation, and psychosocial mechanisms like levels of social support, social capital, and 

neighbourhood trust (Pickett and Wilkinson, 2008). This presents a challenge for understanding 

what mechanism is driving observed neighbourhood effects: is it compositional or contextual? 

 Neighbourhood social environment 

The neighbourhood social environment is comprised of the social connections in the area, 

including sources of social support, social stress, and experiences of inclusion or exclusion. 

While family members comprise an important source of social support and social capital (see 

Chapter 4), relationships with friends and neighbours can contribute to a wider sense of 



117 

 

inclusion and belonging. Migrants moving to areas with a high concentration of individuals 

from the same region or with similar migration experiences may feel a greater sense of 

belonging and experience higher levels of social support. Feeling connected to a network of 

individuals from one’s own region of origin has been shown to be a protective factor against 

loneliness for migrant women, providing both emotional and practical support (Straiton et al., 

2017). In addition to creating opportunities for social support, living in areas with high ethnic 

density may reduce exposure to racism for migrants and their children (Bécares et al., 2012a, 

2009). Living in areas of low ethnic density could lead to the perception of being different from 

one’s social environment, contributing to higher levels of social stress. 

 Physical neighbourhood environment 

The physical neighbourhood environment includes the availability of amenities like 

transportation, hospitals, grocery stores, or green spaces. High ethnic density could exert a 

detrimental effect on health, as areas with high concentrations of migrants and minority ethnic 

groups may not receive as much government investment in infrastructure, social, and economic 

opportunities (Musterd, 2005; Quillian, 2012). Residential segregation by socioeconomic status 

and ethnicity is persistent in many cities (Pickett and Wilkinson, 2008), and migrants and 

minority ethnic groups are more likely to live in deprived neighbourhoods due to limited 

socioeconomic resources and structural racism (Williams and Collins, 2001). This residential 

segregation in many cities often corresponds to a concentration of poverty, lack of resources, 

entrenched neighbourhood deprivation due to reduced educational and employment 

opportunities, fewer social services, and increased exposure to environmental risk factors, all of 

which could have a negative impact on mental health (Acevedo-Garcia et al., 2003; Caldwell et 

al., 2017; Lichter et al., 2012; Pickett and Wilkinson, 2008).  

Given the evidence of higher levels neighbourhood deprivation for minority ethnic 

communities, the density hypothesis appears somewhat counterintuitive, suggesting that 

members of minority ethnic groups may be healthier if living in areas of high concentration of 

others from their own group (Bécares and Nazroo, 2013; Pickett and Wilkinson, 2008). As 

described by Mullings and Wali (2001), minority ethnic groups may “exchange one set of 

stressors for another. They are willing to live under conditions of systemic neglect of 

community and higher levels of violence in exchange for the protective features offered by 

living in a black community, including feelings of community, access to cultural resources, and 

a more limited exposure to everyday acts of racism in their neighbourhoods (Mullings and Wali, 

2001, pp. 42–43).” Thus a protective effect of ethnic density may work through psychosocial 

pathways, including enhanced social support, positive identity, increased self-esteem, and lower 

levels of discrimination and racism (Shaw et al., 2012), which may counteract some of the 

deleterious effects of material deprivation.  
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 Ethnicity as structure and identity 

From a sociological perspective, ethnicity is often constructed as a question of identity, 

including nationality, skin colour, traditions, or how strongly an individual identifies as part of a 

minority or majority ethnic group (see Chapter 1). However, structural aspects of ethnicity, 

including experiences of harassment, perceptions of discrimination, and institutional racism 

may have a stronger effect on health (Lindström, 2008). Some research demonstrated that ethnic 

identity was not related to health, but structural aspects of ethnicity, like experience of 

harassment and the belief that employers had racist attitudes, were linked to poorer health 

outcomes (Karlsen and Nazroo, 2002; Pickett and Wilkinson, 2008). A case-control study in the 

UK found increased odds of psychosis with strong ethnic identification in minority ethnic 

groups, however, that this relationship was partially confounded by perceived disadvantage 

(Reininghaus et al., 2010), implying that it is not who one is but what it means that matters 

(Karlsen and Nazroo, 2002). 

 Ethnicity and risk of psychotic disorders 

Investigation into the link between ethnicity, ethnic density, and risk of psychotic disorders 

dates to the earliest studies of migration and psychosis. In their seminal research, Faris and 

Dunham (1939) demonstrated that while black groups generally had higher rates of psychosis 

than white groups, black individuals living in predominantly black neighbourhoods had 

unexpectedly low rates of admission for psychotic disorders (Faris and Dunham, 1939). In 

contrast, Cochrane and Bal (1988) investigated schizophrenia admission rates by country of 

birth and did not find correlations between ethnic density and admission rate (Cochrane and Bal, 

1988). While this study did call the ethnic density hypothesis into question, there were a number 

of important limitations, chiefly the definition of geographic area for calculating ethnic density. 

This study utilized all of England to calculate the ethnic density of migrant groups, which is 

likely to be a meaningless estimate of ethnic density. 

More recently, research has replicated these early findings, showing that higher levels of ethnic 

density corresponded to lower rates of non-affective psychosis (Boydell et al., 2001; Kirkbride 

et al., 2008b, 2007, Schofield et al., 2017, 2011; Termorshuizen et al., 2014; Veling et al., 

2008b) and psychotic experiences (Halpern and Nazroo, 2000). However, the relationship 

between ethnic density and psychosis appears more nuanced than this simplistic association.  

Studies set in different countries have observed differing ethnic density effects by different 

ethnic groups. For example, a UK study on psychotic experiences found that the ethnic density 

effect was most pronounced for Indian migrants but was weaker or null for Black Caribbean and 

Pakistani minority groups (Das-Munshi et al., 2012). In a study of psychotic experiences, 

Halpern and Nazroo (2000) found modest ethnic density effects overall, but the inverse 

association within the Pakistani group, with risk of psychotic experiences increasing with 
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increased ethnic density. In East London, Kirkbride et al. (2014) demonstrated a reduced risk of 

non-affective psychotic disorders with increased own-group ethnic density for black African 

groups, but that increased ethnic separation (e.g. when Caribbean groups were more segregated 

from the remainder of the population) was associated with increased risk for black Caribbean 

groups (Kirkbride et al., 2014). A protective effect was found for those of Moroccan ethnicity to 

the Netherlands but no effect was found for Surinamese or Turkish groups (Veling et al., 

2008b). Further, the ethnic density effect has been found to vary by generational status, with 

evidence for a protective effect found for children of migrants but not for migrants in a recent 

study in Denmark (Schofield et al., 2018). These contextually-specific effects reflect the 

different patterns of migration, varying attitudes to migrant reception, and different meaning 

attached to these ethnic identities (Bécares et al., 2012a). 

While ethnic/migrant density has been explored in several contexts, previous research has 

concentrated on an overall ethnic density (e.g. the proportion of any minority ethnic individuals) 

or own-group ethnic density (e.g. proportion of individuals from the same region of origin, 

regardless of generation status). As shown in Chapter 3, risk of psychotic disorders was 

elevated for both migrants and their children, but it has not been thoroughly investigated if 

ethnic density effects are present for both groups. Migrants may receive social support from 

those who have also experienced migration and understand the difficulties associated with 

leaving one’s country of origin and acculturating to a new country. For children of migrants, 

sharing visual minority status may be important, but further, having contact with other children 

of migrants who face similar struggles navigating the differences between cultural expectations 

from ancestral regions and the host country may protect against the development of psychotic 

disorders. By including a measure of generation-specific ethnic density, I hope to provide 

further insight into the mechanism underlying observed differences in psychosis risk. One study 

has investigated the different effect of own-group ethnic density, stratified by generation status 

but they did not consider generation status in the creation of their ethnic density variables 

(Schofield et al., 2018). This study also used a very broad categorization of region of origin 

(Africa, Europe, and the Middle East) (Schofield et al., 2018), so more detailed investigation of 

patterns by region and generation status is warranted. Finally, as historical patterns of migration 

and policies around acculturation vary greatly by each country, it is important to investigate 

these findings in a different population. Thus, a thorough investigation of how generation-

specific density may influence psychosis risk in migrants and their children could provide 

further evidence that disentangles the underlying mechanisms of the density hypothesis.  

 Hypothesis  

Overall, I expected that both migrants and their children living in areas of low ethnic density 

would have elevated risks of psychotic disorders. Further, I expected these ethnic density effects 

to be stronger in migrants than children of migrants, as migrants may draw more heavily on the 
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links within their cultural and regional communities during settlement and acculturation than 

children of migrants, who have spent their entire lives in Sweden. I hypothesized that the ethnic 

density effect would be most pronounced in migrants with visible minority status. 

I developed own-group ethnic density and generation-specific ethnic density to capture to 

theoretically distinct but closely-related concepts. As they are both based on region of origin, 

and they have substantial overlap. The generation-specific measure also takes into account 

generation status, but there is likely to be a high correlation between the two measures. Due to 

the shared information, I expect these two measures to provide similar estimates. Considering 

this is the first study that has detailed measures of both own-group ethnic density and 

generation-specific ethnic density, I would like to demonstrate which measure fits these data 

better. Utilizing Akaike’s information criterion (AIC), I will assess which measure has the best 

model fit. As this has not been investigated in previous studies, I did not set an a priori 

hypothesis about which measure would provide the better model fit.  

 

5.3 Methods 

 Study design and population  

Swedish registry data, including the Total Population Register, the Multi-Generational Register, 

and the Integration Register (STATIV) were used to identify all migrants (i.e. individuals born 

outside of Sweden) and children of migrants (i.e. individuals born in Sweden with at least one 

migrant parent) born between 1982 and 1996 and living in Sweden on or after their 15th 

birthday. Individuals were then followed until subsequent emigration, death, or the end of the 

study period (31 December 2016). I excluded people born in Sweden, temporary visitors, and 

those otherwise without an official residency permit (asylum seekers, undocumented migrants). 

Individuals who were missing parental information were excluded, as migrant status could not 

be definitively established. I excluded individuals with no recorded address in the year of cohort 

entry or the following year, and those who had partially-missing spatial information, including 

those who had municipality information but not neighbourhood information (denoted as SAMS-

REST codes in the registers). Finally, I excluded those who were missing key covariates 

including family income and family employment status.  

 Outcome  

The outcome was International Classification of Diseases [ICD 10] diagnosis of non-affective 

psychosis, including schizophrenia (F20-29) from the National Patient Register, which includes 

virtually all records of psychiatric care for inpatient (1973-2016) and outpatient (2001-2016) 

services. For individuals diagnosed with non-affective psychosis, date of cohort exit was 
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defined as the first date of psychosis diagnosis. Individuals who received a diagnosis of 

psychosis prior to the age of 15 were excluded.  

 Exposures 

Two measures of ethnic density were calculated for each neighbourhood in Sweden. I utilized 

neighbourhood boundaries from Small Areas for Market Statistic (SAMS) from Statistics 

Sweden, of which there are approximately 9,200 SAMS areas in Sweden. Any neighbourhood 

with fewer than 50 people registered in 2011 was combined with the nearest neighbourhood 

using ArcGIS 10.5 (Environmental System Research Institute (ESRI), 2011). This resulted in a 

total of 8,047 neighbourhood (JenSAMS) (Additional details in Chapter 2).  

Region of origin was divided into 8 categories: Nordic, Europe, Asia, Oceania, Middle East + 

North Africa, sub-Saharan Africa, North America, and South America. Two additional 

categories were included for children of migrants where parents were from two different 

regions: (1) one Swedish parent and one migrant parent were classified as “Swedish-migrant”; 

(2) Two migrant parents from different regions were considered “mixed-migrant”. From these 

numbers, I generated own-group ethnic density and generation-specific ethnic density. The 

former included all migrants and children of migrants from the same region and was calculated 

as the percentage of the neighbourhood that is from the same region regardless of generational 

status (e.g. number of migrants and children of migrants from Europe). Generation-specific 

ethnic density included those from the same region and same generational status (e.g. migrants 

from Europe). 

𝐎𝐰𝐧 𝐠𝐫𝐨𝐮𝐩 𝐞𝐭𝐡𝐧𝐢𝐜 𝐝𝐞𝐧𝐬𝐢𝐭𝐲𝐢𝐣 

 

=  
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 𝑚𝑖𝑔𝑟𝑎𝑛𝑡 𝑔𝑟𝑜𝑢𝑝 𝑖𝑛 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑢𝑟ℎ𝑜𝑜𝑑𝑖𝑗

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑢𝑟ℎ𝑜𝑜𝑑𝑗
 

 

i=specific migrant group (e.g. same region of origin) 

j= the JenSAMS  

 

Similarly, generation-specific ethnic density was calculated in the same manner:  

𝑮𝒆𝒏𝒆𝒓𝒂𝒕𝒊𝒐𝒏 𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒆𝒕𝒉𝒏𝒊𝒄 𝒅𝒆𝒏𝒔𝒊𝒕𝒚𝒊𝒋 

 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑚𝑖𝑔𝑟𝑎𝑛𝑡 & 𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑔𝑟𝑜𝑢𝑝 𝑖𝑛 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑢𝑟ℎ𝑜𝑜𝑑𝑖𝑗

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑛𝑒𝑖𝑔ℎ𝑏𝑜𝑢𝑟ℎ𝑜𝑜𝑑 𝑗
 

i=specific migrant group (e.g. same region of origin and same generation status) 

j= JenSAMS  

 

To test the hypothesis that ethnic density effects would be the strongest in visible minorities, I 

combined regional groups that were most likely to be visible minorities in Sweden. Migrants 

and children of migrants from Asia, the Middle East, North Africa, sub-Saharan Africa, and 
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South America were considered probable visible minorities while those from Nordic countries, 

Europe, Oceania, and North America were classified as probable non-visible minority migrants. 

Children of migrants with parents from different regions were excluded from this analysis. 

These three approaches to categorizing ethnic density are summarized in Table 5.1. 

 

Table 5.1   Ethnic density measures 

Ethnic density 

measure 

Description Categories  

Own-group 

ethnic density 

Proportion of one’s 

neighbourhood that are 

migrants or children of 

migrants from the same 

region. 

10 categories: Nordic, Europe, Asia, 

Oceania, Middle East + North Africa, sub-

Saharan Africa, North America, and South 

America, Swedish-migrant parents, Mixed-

migrant parents.. 

Generation-

specific ethnic 

density 

Proportion of one’s 

neighbourhood that have the 

same region of origin and 

generation status. 

10 categories: Nordic, Europe, Asia, 

Oceania, Middle East + North Africa, sub-

Saharan Africa, North America, South 

America, Swedish-migrant parents, Mixed-

migrant parents.  

Visible 

minority 

density  

Proportion of one’s 

neighbourhood which was a 

probable visible minority or 

non-visible minority migrant, 

based on regional groupings.  

2 categories: Visible minority migrant 

(Asia, the Middle East, North Africa, sub-

Saharan Africa, and South America) and 

Non-visible minority migrant (Nordic 

countries, Europe, Oceania, and North 

America). Swedish-migrant parents and 

Mixed-migrant parents excluded. 

 

Measures of ethnic density were assigned at cohort entry, either age 15 or immigration to 

Sweden, if after age 15. For own-group and generation-specific measures, I calculated quintiles 

of ethnic density and a continuous measure, which corresponds to 5% change in ethnic density. 

I used the 5% change measure for probable visible minority status.  

Individual and family covariates  

A range of individual and family covariates were measured at cohort entry, including sex, age, 

calendar time, generational status (migrant or child of migrants), lone dwelling, time since 

migration (migrants only), family disposable income quintile, receipt of social welfare, and 

family unemployment. Covariates were obtained from the Longitudinal Integration Database for 

Health Insurance and Labour Market Studies (LISA), the Integration Register (STATIV), the 

Multi-Generational Register (MGR), and the Total Population Register (RTB). Age was 

modelled as a time-varying covariate as risk of psychotic disorders varies substantially by 

age (Hollander et al. 2016; Kirkbride et al. 2017a). Any family with only one individual 

registered was considered to be a lone dwelling household (lone vs non-lone dwelling). For all 

migrants, I calculated the time since migration to cohort entry. Disposable family income was 

ascertained at cohort entry. Quintiles based on the total population in that year were calculated 



123 

 

and each family categorized according to income quintile from quintile 1 (lowest) to quintile 5 

(highest). Receipt of social welfare was defined as a binary variable (receiving social welfare 

benefits vs. not receiving social welfare). Similarly, family unemployment was defined as a 

binary variable (unemployed vs. not unemployed), based on the employment status of any 

parents in the household or the individual, if over age 16. 

 Neighbourhood covariates  

Population density, proportion of lone dwelling households, and deprivation index were 

calculated for each neighbourhood, using the JenSAMS neighbourhood areas. Population 

density (people per square kilometer) was calculated by dividing the total number of individuals 

registered to each JenSAMS area in each year by the total land area (in km2). Using the same 

binary classification described in the individual covariates, individuals were classified as lone 

dwelling vs. not lone, and the proportion of the neighbourhood who were in single person 

households was calculated for each JenSAMS in each year. Finally, the deprivation index was 

composed of the proportion of the neighbourhood with low income, unemployed, receiving 

social welfare, and convicted of a crime. Each of these were standardized and then summed to 

create an overall deprivation score for each neighbourhood.  

 Statistical analysis 

In the study of neighbourhood ethnic density, the individuals in the cohort are nested within 

neighbourhoods (JENSAMS), and therefore, I expected to observe non-independence of 

observations at the neighbourhood level. In order to account for the clustering at the area-level, I 

utilized a multilevel approach in order to capture the correlation of attributes within the 

neighbourhoods. I chose a multilevel Cox regression to maximize the use of the information, 

which was the first time multilevel survival analysis has been applied to an analysis of psychotic 

disorders.  

Mixed-effect Cox proportional hazards models were fit, containing both fixed effects and 

neighbourhood-specific random effects. The random effects in this model are random intercepts, 

which allow the intercept term to vary between neighbourhoods, rather than assuming all 

neighbourhoods have the same average value. If the departure of the intercepts is significantly 

different from zero, it confirms empirically that different neighbourhoods take on different 

values of the intercept, and that a single intercept term (i.e. a single-level model) is not 

appropriate.  

Mestreg in Stata version 15.1 was used to fit a random effects Weibull model with normally 

distributed random effects (StataCorp, 2017). The conditional distribution of the response given 

the random effects was assumed to be a Weibull distribution.  
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I first fitted a null model, without fixed effects, to quantify the variation in psychosis risk 

attributable to neighbourhood random effects. Then I fitted an unadjusted model, investigating 

the relationship between quintiles of ethnic density and psychosis, including the neighbourhood 

random effect. Individual and family confounders were added to, creating an individual + 

family adjusted model. Next, I created a neighbourhood adjusted model with neighbourhood 

covariates and the neighbourhood random effect. Finally, I created a fully adjusted model with 

individual, family, and neighbourhood covariates and the neighbourhood random effect.  For 

each of these models, I calculated hazard ratios (HR) and 95% confidence intervals (95% CI). 

This was repeated using the continuous (5% change) ethnic density measures, creating 

unadjusted, individual + family adjusted, neighbourhood adjusted, and fully adjusted models. 

AIC was calculated for all of the models in order to compare model fit. To demonstrate different 

patterns by generation status, I created fully-adjusted stratified models for migrants and children 

of migrants using the ethnic density quintiles and continuous measures. I then investigated the 

ethnic density effect by probable visible minority status, to see if there was a different effect for 

probable visible minority migrants compared to probable non-visible minority migrants.  

As previous research demonstrated that region of origin is a strong predictor of psychosis risk, I 

utilized two approaches to investigate the impact of region on the risk of psychosis. As region 

determines ethnic density values, region was not included in the adjusted model. I included it as 

additional adjustment to both the ethnic density quintiles and continuous ethnic density 

measures. I also I estimated region-specific estimates of the ethnic density effect.  

 

5.4 Results 

There were 468,223 individuals in the cohort, 57.4% were migrants (n=268,686) and 42.6 % 

were children of migrants (n=199,537). The cohort included 4,582 cases of non-affective 

psychotic disorder with 58.9 million person-years of follow-up. Table 5.2 shows socio-

demographic characteristics of the sample by migrant status. The largest group of migrants were 

from Europe (excluding Nordic countries) (31.8%), while the largest proportion of children of 

migrants were of Nordic origin (28.7%) (Figure 5.1). Own-group ethnic density ranged from 

0.0% to 80.0%, while generation-specific ethnic density was up to 58.8% for migrants and up to 

35.5% for children of migrants (Table 5.3). 

.   
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Table 5.2  Individual and neighbourhood level socio-demographic characteristics  

 Migrants  (n= 268,686) Children of migrants (n=199,537) 

 Cases Total 

person-

years 

Inci-

dence 

rate1 

95% CI Cases Total 

person-

years 

Inci-

dence 

rate1 

95% CI 

Sex           

Female 845 8,361,255 10.1 7.9 12.5 752 10,942,615 5.0 8.9 5.0 

Male  1,623 17,626,330 9.2 7.0 11.5 1,362 21,941,627 4.4 8.1 4.4 

Date of birth           

1982-1986 1,358 18,132,737 7.5 5.5 9.6 776 17,176,534 3.1 6.1 3.1 

1987-1992 790 6,535,753 12.1 9.7 14.7 801 11,242,762 5.2 9.1 5.2 

1993-1996 320 1,319,095 24.3 21.2 27.6 537 4,464,946 9.6 14.6 9.6 

Regiona           

Nordicb 103 1,393,808 7.4 5.6 9.6 644 14,874,041 2.9 5.8 2.9 

Europe 693 8,565,785 8.1 6.1 10.3 270 2,561,699 8.3 13.0 8.3 

Asia 297 2,397,880 12.4 10.0 15.0 61 751,853 6.3 10.4 6.3 

Oceania 3 62,366 4.8 4.4 7.5 0 62    

Middle East + 

North Africa 

693 8,534,935 8.1 6.1 10.3 349 5,302,346 4.8 8.6 4.8 

Africa 550 3,172,714 17.3 14.5 20.2 127 731,907 14.7 20.4 14.7 

North America 50 330,021 15.2 12.8 18.2 6 6,338 90.9 100.1 90.9 

South America 79 1,530,076 5.2 3.8 7.1 66 798,209 6.4 10.7 6.4 

Swedish-migrant - -    390 5,288,220 5.5 9.5 5.5 

Mixed migrant - -    201 2,569,567 5.9 10.0 5.9 

Family income           

Quintile 1 (lowest) 848 6,232,235 13.6 11.1 16.3 99 1,013,974 7.7 12.3 7.7 

Quintile 2 422 4,823,743 8.8 6.7 11.1 388 5,860,430 4.8 8.6 4.8 

Quintile 3 650 7,775,126 8.4 6.3 10.6 671 10,071,337 4.9 8.7 4.9 

Quintile 4 386 5,117,926 7.5 5.6 9.6 582 8,744,663 4.9 8.7 4.9 

Quintile 5 

(highest) 

162 2,038,556 8.0 6.1 10.2 374 7,193,838 3.7 7.0 3.7 

Family receiving social welfare  

Yes 1,299 13,274,487 9.8 7.6 12.1 573 8,256,262 6.9 5.1 8.9 

No 1,169 12,713,098 9.2 7.0 11.5 1,541 24,627,980 6.3 4.5 8.2 

Family unemployment  

Yes 365 5,550,973 6.6 4.8 8.6 608 8,802,567 6.9 5.0 8.9 

No 2,103 20,436,612 10.3 8.0 12.7 1,506 24,081,674 6.3 4.5 8.2 

Own-group ethnic density 

Quintile 1 (lowest) 604 5,615,930 10.8 8.5 13.3 391 4,657,986 8.4 6.4 10.6 

Quintile 2 474 4,723,174 10.0 7.8 12.4 462 6,912,167 6.7 4.9 8.7 

Quintile 3 409 4,589,451 8.9 6.8 11.2 447 6,954,830 6.4 4.6 8.3 

Quintile 4 434 4,969,581 8.7 6.6 11.0 420 7,157,369 5.9 4.2 7.8 

Quintile 5 

(highest) 

517 6,089,449 8.5 6.4 10.7 394 7,201,890 5.5 3.9 7.3 

Generation-specific ethnic density c 

Quintile 1 (lowest) 524 4,823,071 10.9 8.6 13.4 477 4,972,433 9.6 7.4 12.0 

Quintile 2 498 4,955,518 10.1 7.9 12.5 399 5,696,075 7.0 5.2 9.0 

Quintile 3 478 5,145,062 9.3 7.2 11.6 404 7,297,782 5.5 3.9 7.3 

Quintile 4 460 5,380,051 8.6 6.5 10.8 415 7,025,295 5.9 4.2 7.8 

Quintile 5 

(highest) 

508 5,683,883 8.9 6.8 11.2 419 7,892,657 5.3 3.7 7.1 

1 Incidence rate: Cases per 100,000 person years 
a  Region of birth for migrants, region of parental birth for children of migrants 
b Includes children of migrants with one Nordic-born parent and one Swedish-born parent  
c Generation-specific ethnic density: migrants from same region, children of migrants from same parental 

region 
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Figure 5.1  Region of origin, by generational status 

 

Table 5.3  Distribution of ethnic density measures 

 Mean SD Median IQR Min Max 

Own-group ethnic density 0.104 0.115 0.064 0.100 0.0001 0.800 

Generation-specific density 

(migrants)  

0.079 0.084 0.049 0.084 0.0001 0.587 

Generation-specific density 

(children of migrants)  

0.044 0.043 0.034 0.041 0.0001 0.355 

 

 Ethnic density (own-group, generation-specific, probable visible minority status)  

The null model indicated that risk of non-affective psychosis varied at the neighbourhood level 

(Wald chi2 p <0.001), and the test to see if the size of the variation at the neighbourhood level 

was different from zero, showing strong neighbourhood variance (p=0.001). Table 5.4 shows 

the neighbourhood-level random effect, demonstrating variance at the neighbourhood level 

across all models, justifying using a multi-level approach for this analysis. Interestingly, the full 

model does not explain the neighbourhood variation in hazards, suggesting that other 

unobserved confounders were also relevant.  

Table 5.4   Neighbourhood level random effects 

Neighbourhood-level random 

effects 

Sigma  95% CI 

Null model  0.04 0.02 0.08 

Unadjusted model 0.05 0.03 0.08 

Individual-adjusted model 0.07 0.04 0.11 

Neighbourhood-adjusted model 0.03 0.02 0.07 

Fully adjusted  0.06 0.04 0.10 
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Table 5.5 shows the sequentially-adjusted estimates by quintiles of own-group ethnic density. 

The unadjusted estimates showed evidence of increased risk of developing psychosis for those 

in the lowest quintile of own-group ethnic density. Those in the least ethnically dense 

neighbourhoods were 1.35 times more likely to develop psychosis than those in the most 

ethnically dense neighbourhood quintile. In the fully adjusted model, each 5% decrease in own-

group ethnic density corresponded to an increase in psychosis risk (aHR 1.05, 95%CI 1.03-

1.06).  

Table 5.5  Hazard ratios of non-affective psychosis by own-group ethnic density 

 HR 95%  CI AIC 

Unadjusted    72,817 

Quintile 1 1.35 1.23 1.48*  

Quintile 2 1.07 0.97 1.18   

Quintile 3 1.01 0.92 1.12   

Quintile 4 1.00 0.91 1.11  

Quintile 5 (ref.) 1    

     

Individual-adjusted only a 

  
 72,767 

Quintile 1 1.35 1.23 1.48*  

Quintile 2 1.13 1.03 1.24*  

Quintile 3 1.10 0.99 1.21  

Quintile 4 1.05 0.96 1.16  

Quintile 5 (ref.) 1    

     

Neighbourhood-adjusted 

only a 

   72,715 

Quintile 1 1.60 1.44 1.77*  

Quintile 2 1.26 1.13 1.40*  

Quintile 3 1.17 1.05 1.30*  

Quintile 4 1.12 1.01 1.24*  

Quintile 5 (ref.) 1    

     

Fully adjusted a    69,9652 

Quintile 1 1.36 1.22 1.52*  

Quintile 2 1.14 1.03 1.27*  

Quintile 3 1.11 1.00 1.23b  

Quintile 4 1.07 0.96 1.18  

Quintile 5 (ref.) 1    

     

5% decrease a     

Unadjusted 1.03 1.02 1.05* 72,799 

Individual-adjusted only a 1.02 1.01 1.04* 69,964 

Neighbourhood-adjusted 

only a 

1.07 1.05 1.09* 72,741 

Fully adjusted a 1.05 1.03 1.06* 69,957 
* p<0.05; b p=0.06 
a Individual + family confounders: generation status, age, sex, calendar year, lone dwelling, family income, 

social welfare, unemployment, lone dwelling, and time since migration (migrants only). Neighbourhood 

confounders: deprivation index, population density, and lone dwelling. Fully adjusted estimates include 

individual, family, and neighbourhood confounders.   
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When stratified by generation status, the own-group ethnic density effect was more evident 

among migrants, with weak or null effects amongst children of migrants (Table 5.6). This 

pattern was even more pronounced in the generation-specific ethnic density, with strong 

evidence for an ethnic density effect among migrants and little evidence for children of 

migrants.   

 

 

Table 5.6  Fully adjusted hazard ratio of non-affective psychosis and ethnic density 

by generational status, own-group and generation-specific ethnic density  

 Migrants AIC  Children of migrants AIC  

 aHR 95% CI  aHR 95% CI  

Own-group ethnic 

density 

   

36,110 

   

33,307 

Quintile 1 (lowest)  1.37 1.17 1.59   1.28 1.10 1.49  

Quintile 2 1.17 1.00 1.36b  1.10 0.95 1.28  

Quintile 3 1.12 0.97 1.30  1.08 0.93 1.25  

Quintile 4 1.13 0.99 1.30  1.01 0.87 1.17  

Quintile 5 (highest - ref.) 1    1    

         

5% decrease  1.05 1.02 1.07 36,106 1.03 1.01 1.06 33,307 

         

Generation-specific 

density 

   

36,102 

   

33,311 

Quintile 1 (lowest)  1.42 1.21 1.67  1.16 1.01 1.34  

Quintile 2 1.17 1.01 1.37  0.96 0.84 1.11  

Quintile 3 1.12 0.96 1.29  1.00 0.87 1.15  

Quintile 4 1.04 0.90 1.20  1.02 0.89 1.18  

Quintile 5 (highest - ref.) 1    1    

         

5% decrease 1.07 1.04 1.11 36,103 1.03 0.97 1.09 33,313 
a Individual confounders: age and sex. Neighbourhood confounders: deprivation index, population density, lone 

dwelling, and time since migration (migrants only).  
b p=0.05 

 

 

 Estimates by generation status (migrants and children of migrants)  

Among migrants, higher risk of psychosis was observed for the lowest two quintiles of ethnic 

density, both for own-group and generation-specific ethnic density. A 5% decrease in own-

group ethnic density corresponded to an increased hazard of psychosis (aHR 1.05, 95% CI 1.02-

1.07) and a similar effect was observed for generation-specific ethnic density.  

Among children of migrants, there was evidence of elevated risk of psychosis only in the lowest 

quintile of own-group ethnic density (aHR 1.28, 95% CI 1.10-1.49) and generation-specific 

ethnic density (aHR 1.16, 95% CI 1.01-1.34). There was a small increase in psychosis risk 

corresponding to a 5% decrease in own-group ethnic density (aHR 1.03, 95% CI 1.01-1.06) but 

generation-specific density showed little evidence of increased risk (aHR 1.03, 95% CI 0.97-

1.09). 
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 Comparing model fit for own-group and generation-specific ethnic density 

I expected substantial overlap in these measures and found that the correlation between own-

group ethnic density and generation-specific ethnic density was high (corr.= 0.90). Among 

migrants, there was a similar pattern across the quintiles for the relationship between ethnic 

density and psychosis risk with own-group ethnic density as with generation-specific ethnic 

density. However, there appeared to be some difference between ethnic density measures among 

children of migrants. While own-group ethnic density revealed a small ethnic density effect in 

the lowest quintile of ethnic density, this effect was even weaker once generation status was 

additionally considered.  

I assessed model fit using the Akaike’s information criterion (AIC), which penalizes complex 

models to discourage over-fitting. In the overall model, the AIC suggests a better fit with the 

generation-specific measure over own-group measure (69,947 and 69,952 respectively), but 

when investigating the stratified models, the generation-specific model described the data better 

for migrants, but the own-group measure performed better for children of migrants. This same 

pattern of results was seen for the continuous measure as well as the quintile approach.  

 Probable visible minority status 

I then investigated the ethnic density effect by probable visible minority status (probable visible 

minority migrants and probable non-visible minority migrants). I found an ethnic density effect 

for migrants who were probable visible minorities (aHR 1.08, 95% CI 1.04-1.11), but little 

evidence for an ethnic density effect for probable non-visible minority migrants (Table 5.7) 

Finally, I did not find evidence for an ethnic density effect for children of migrants in either 

visible minority or white majority migrant groups (Table 5.7). 

 

Table 5.7  Ethnic density effects, by visible minority status and generation status 

 Migrants Children of migrants 

 aHRa 95% CI aHRa 95% CI 

Visible minority status       

Visible minority migrants 1.08 1.04 1.11 0.98 0.95 1.01 

Non-visible minority migrants 1.03 1.00 1.07b 1.01 0.97 1.05 
a Individual + family confounders: age, sex, lone dwelling, family income, social welfare, unemployment, lone 

dwelling, and time since migration (migrants only). Neighbourhood confounders: deprivation index, population 

density, and proportion lone dwelling  
b p=0.07 

 

 Region  

The ranges of own-group density differed by ethnic group. For example, the range of possible 

values for individuals from Oceania was 0-1.8%, while those from Middle East + North Africa 

could have up to 80% of the neighbourhood with the same region of origin. This raised the 

possibility that the observed associations between ethnic density and psychosis were driven by 
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stratification of the sample by region of origin, meaning that some groups were more likely to 

be in lower quintiles of overall ethnic density and others in higher quintiles, based on historic 

migration trends by region (Figure 5.2). 

 

Figure 5.2  Proportion of migrants and children of migrants from same region 

 

 

The possible range of ethnic density values was constrained and determined by region. For 

example, Nordic individuals could live in neighbourhoods comprised of up to 79.2% of people 

from the same region, while the highest neighbourhood ethnic density for an individual from 

North America was 14.9% (Table 5.8). Thus, it was important to consider region-specific 

estimates, I calculated region-specific quintiles to see if the risk of psychosis varied within each 

region with changes to ethnic density (Table 5.8).  
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Table 5.8  Percent (%) migrants & children of migrants in each quintile of own-

group ethnic density, by region 

 Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 

Own-group (overall) 17.6 20.3 20.6 20.7 20.7 

      

Nordic 0.3 12.2 36.5 36.6 14.3 

Europe 5.2 18.0 24.6 28.5 23.8 

Asia 32.2 28.6 16.2 17.0 6.0 

Oceania 100.0 0.0 0.0 0.0 0.0 

Middle East + North Africa 11.9 13.9 12.2 18.8 43.2 

sub-Saharan Africa 32.7 21.1 14.5 14.3 17.4 

North America 92.2 4.3 2.2 1.4 0.0 

South America 48.6 32.4 14.5 3.9 0.6 

Swedish-migrant 16.6 55.4 27.3 0.8 0.0 

Mixed migrant  95.1 4.9 0.0 0.0 0.0 

 

 

Table 5.9   Percent (%) of neighbourhood from each region, by region-specific 

quintiles 

 Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 

Own-group (overall) <2.1 2.1-4.7 4.7-7.9 7.0-15.4 15.4-80.0 

      

Nordic <5.4 5.4-7.1 7.1-9.1    9.1-13.2 13.2-79.2 

Europe <4.3 4.3-6.8 6.8-10.2 10.2-17.0 17.0-56.8 

Asia <1.4 1.4-2.6 2.6-4.7 4.7-8.7 8.7-51.2 

Oceania <0.1 0.1-0.1 0.1-0.2 0.2-0.2 0.2-1.8 

Middle East + North Africa <3.5 3.5-8.4 8.4-16.8 16.8-31.2 31.2-80.0 

sub-Saharan Africa <1.1 1.1-2.8 2.8-6.1 6.1-12.8 12.8-40.0 

North America <0.3 0.3-0.5 0.5-0.7 0.7-1.1 1.1-14.9 

South America <0.8 0.8-1.6 1.6-2.8 2.8-4.6 4.6-25.0 

Swedish-migrant parents <2.2 2.2-3.1 3.1-4.1 4.1-5.3 5.3-18.8 

Mixed migrant parents <0.4 0.4-0.7 0.7-0.9 0.9-1.4 1.4-15.4 

 

When region was added to the adjusted analysis, I found a similar trend suggesting an ethnic 

density effect with overlapping 95% CIs to the previous results (Table 5.10). This additional 

adjustment for region provides stronger evidence for a null effect of ethnic density on psychosis 

risk among children of migrants.  
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Table 5.10   Ethnic density by generation and region 

 Migrants  Children of migrants  

 aHRa 95% CI AIC aHRa 95% CI AIC 

Adjusted + region         

Quintile 1 (lowest)  1.30 1.08 1.56* 36,011 1.03 0.83 1.27 33,240 

Quintile 2 1.12 0.95 1.32  1.01 0.85 1.20  

Quintile 3 1.05 0.89 1.22  0.98 0.84 1.15  

Quintile 4 1.08 0.93 1.24  0.94 0.81 1.09  

Quintile 5 (highest - ref.) 1    1    

         

5% decrease 1.03 1 1.06d 36,011 1 0.97 1.03 33,235 

Neighbourhood random effect 0.13 0.09 0.20  0.44 0.40 0.48  
HR: hazard ratio; 95% CI: 95% confidence interval; AIC: Akaike information criterion; ref: reference category 
a Individual + family confounders: age, sex, lone dwelling, family income, social welfare, unemployment, lone 

dwelling, and time since migration (migrants only). Neighbourhood confounders: deprivation index, population 

density, and proportion lone dwelling  
b Includes children of migrants with one Nordic-born parent and one Swedish-born parent 
c Numbers were too low in Oceania group for the model to converge, so excluded from this analysis 
d p=0.04 

 

I estimated region-specific ethnic density effects, to see if there was evidence for an ethnic 

density effect within each region of origin. I found evidence for increased psychosis for 

migrants from Asia and sub-Saharan Africa but did not find strong evidence in other regional 

groups (Table 5.11). The lack of evidence could be due to low power in some groups, as once 

stratified by both region and generation status, it may not be possible to detect effects within 

these groups.   

 

Table 5.11  Region-specific ethnic density effects, by generation status   

 Migrants Children of migrants 

 aHRa 95% CI aHRa 95% CI 

Regionc 
      

Nordicb 1.01 0.90 1.13 0.97 0.93 1.00d 

Europe 0.98 0.92 1.04 1.06 0.96 1.17 

Asia 1.42 1.15 1.76* 1.15 0.73 1.79 

Middle East + North Africa 1.03 0.98 1.08 1.00 0.94 1.06 

sub-Saharan Africa 1.28 1.15 1.44* 0.94 0.80 1.11 

North America 1.77 0.21 14.77 0.89 0.00 162.16 

South America 0.67 0.43 1.05 1.15 0.69 1.93 

Swedish-migrant  -   0.83 0.59 1.18 

Mixed migrant  -   1.17 0.33 4.10 

HR: hazard ratio; 95% CI: 95% confidence interval;  
a Individual + family confounders: age, sex, lone dwelling, family income, social welfare, unemployment, lone 

dwelling, and time since migration (migrants only). Neighbourhood confounders: deprivation index, population 

density, and proportion lone dwelling  
b Includes children of migrants with one Nordic-born parent and one Swedish-born parent 
c Numbers were too low in Oceania group for the model to converge, so excluded from this analysis 
d p=0.09 
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5.5 Discussion 

 Principal findings 

This study found that as own-group ethnic density decreased, risk of developing non-affective 

psychotic disorder increased. This ethnic density effect appeared to be largely driven by 

migrants, and a weaker association was observed amongst children of migrants. For migrants, 

both own-group ethnic density and generation-specific ethnic density corresponded to elevated 

risk of psychosis, and there was evidence that the generation-specific measure fit these data 

better. Among children of migrants, there was weak evidence for the association between own-

group ethnic density and psychosis risk, and little evidence of an association between 

generation-specific ethnic density and psychosis. Interestingly, the AIC showed that own-group 

ethnic density fit these data better than the generation-specific ethnic density measure.  

When region was considered, the ethnic density effect was attenuated slightly amongst 

migrants, and the small effect noted among children of migrants appeared to be fully explained 

by region. When stratified by region, there was evidence for increased risk with decreased 

ethnic density for migrants from Asia and sub-Saharan Africa. Finally, I found evidence that the 

ethnic density effect was exaggerated in probable visible minority migrants, but there was little 

evidence for an effect for probable non-visible minority migrants. I found little evidence of a 

difference amongst children of migrants based on probable visible minority status.  

 Strengths and limitations 

There are a number of important limitations to note regarding this research, including limited 

information on ethnicity, residual confounding, missing data in confounders, and differential 

health care access by migrant status, and considerations of the limits of spatial analysis.  

One limitation of this research was the sparse information available in the registers regarding 

ethnicity. Country of birth and country of parental birth was used to assign ethnicity in this 

study. While researchers regularly use information on factors like family origin, surname, 

language, and region to estimate ethnicity, these measures indirectly infer the ethnicity of an 

individual (Kaplan and Bennett, 2003), this may not align with an individual’s self-assessment 

of their ethnic identity (Porter et al., 2016; Saunders et al., 2013). Self-reported ethnicity is not 

without limitations, however, as the potency of ethnic group status and health outcomes may be 

driven by perceptions of others, and regardless of self-identified ethnicity, observer perceptions 

may determine whether an individual is subjected to discriminatory experiences. 

Problematically for research into ethnic differences, there is often a discrepancy between self-

reported ethnicity and routinely-collected ethnicity data (Gomez et al., 2005; Porter et al., 2016) 

and that the discordance was most pronounced amongst minority ethnic groups (Saunders et al., 

2013). As ethnicity is a multi-facetted construct, this investigation would be strengthened by 

having multiple sources to more accurately categorize ethnicity, and by extension, ethnic 
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density (see Chapter 2 for more detailed discussion of measuring ethnicity). One future 

possibility would be to use spatially reference data, including the location of cultural centres, 

markets, churches, synagogues, and mosques to gain more information about the likely ethnic 

composition of the neighbourhood.  

I further attempted to categorize individuals by probable visible minority status utilizing country 

of origin. However, it is likely that a proportion of the cohort was misclassified, as their 

ancestral region may be Asia, Africa, the Middle East, or South America, but they may not be 

visible minorities in Sweden. Of particular challenge was the accurate categorization of people 

with mixed origins. Some research utilizing administrative data on parental country of birth 

make an arbitrary decision to preferentially codes a child according to the country of the father 

while others give precedence to the mother’s place of birth (Bhopal, 2007). For this study, I 

grouped all of those with two migrant parents from different regions in a “mixed” category. 

Those with one Swedish-born parent and one migrant parent were classified as “Swedish-

migrant” with the exception of those born to a Swedish parent and a Nordic parent, which were 

included in the Nordic group.  

This study controlled for many confounders at the individual, family, and neighbourhood level 

in much more detail than previous studies. However, while the registers provide information on 

the entire Swedish population, some of these factors may not be accurately captured in the 

registry records, which might have led to some residual confounding. Further I was limited to 

the variables included in the registers, so it is likely that there is uncontrolled confounding 

influencing the association, such as experiences of discrimination. As the effect sizes observed 

for the relationship between ethnic density and psychosis was moderate, it is possible that the 

observed associations may be partially driven by residual and unmeasured confounding (Fewell 

et al., 2007; Strickland et al., 2009).  

Some of the findings in the subgroups may have been affected by small sample size. While I 

had a large sample size overall, some of the ethnic groups were small, and a limitation of these 

findings is that I may not have had adequate power to detect differences in some of the minority 

ethnic groups.  

While the Swedish registers contain virtually complete information on the entire population, 

there was a small amount of missing data. There were 192 individuals who had incomplete 

parental information, so their migrant status could not be determined. Further, there was some 

missing data on key covariates, including 4.4% missing data in family income and 5.5% missing 

on family employment status. With levels of missing around 5%, I chose to conduct a complete 

case analysis using list-wise deletion, as it should produce unbiased results (Dong 2013).  
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We determined non-affective psychosis using the National Patient Register, however, utilization 

of psychiatric services may vary by migrant and minority status (Sarría-Santamera et al., 2016). 

These complex pathways to care could result in underestimating psychosis rates in migrant and 

minority groups due to health-seeking selection bias. Some research has shown that ethnicity 

shapes health service use prior to psychosis diagnosis, but investigation is required to 

understand the complex pathways to care for migrant and minority ethnic groups (Anderson et 

al., 2017). Differences in psychiatric care between ethnic groups may reflect high levels of 

mental health stigma among some groups, corresponding to increased hesitation accessing care 

for mental disorders or turning to alternative support instead of the health care system (Derr, 

2016; Whitley et al., 2006). However, in the case of schizophrenia and psychotic disorders, we 

expect this effect to be minimized as the psychiatric registers have been validated for use in 

schizophrenia research (Dalman et al., 2002), and may produce more complete case 

ascertainment than first-contact designs (Hogerzeil et al., 2014), although this has not been 

established in a migrant and minority ethnic sample.  

Differences in health care utilization by ethnicity may be further influenced by differences in the 

physical and social neighbourhood environments that affect access to health care services. 

Research has shown that health care services, including psychiatric care, are not evenly 

distributed. Socioeconomic stratification by neighbourhood can also create a stratified health 

care market which vary in quality, kind, and distribution of health care resources (Hussein et al., 

2016). The socioeconomic status of a geographic area has been shown to be related to the 

likelihood of an individual having access to primary care (Brown et al., 2004). Neighbourhood 

stratification, resulting from differential investment in public infrastructure, may 

disproportionately affect areas of high ethnic density, which may have fewer health care options 

and lower quality of care. There may be higher barriers to specialized psychiatric care, in 

particular, if these services were located outside of the local area which may render services 

inaccessible to vulnerable individuals who face financial barriers to travel or who may have 

lower awareness of services available outside of the neighbourhood. With these additional 

barriers to care for migrant and minority ethnic populations, it is plausible that psychiatric care 

utilization would be lower in areas of high ethnic density, which could explain some of the 

patterns described in this study, although investigation into the distribution of health care 

services in Sweden and pathways to care in migrant and minority ethnic populations would be 

needed to assess the extent to which these factors account for the observed ethnic density effect. 

That said, the universal availability of health care to all residents and the legally guaranteed 

access to professional interpreters (Lundin et al., 2018), if needed, may reduce some barriers to 

accessing health care faced by migrant groups.  

The growth of geographic information systems (GIS) and other spatially referenced data has 

supported investigation into questions of how spatial factors affect the variation in health risk 
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(Zhang et al., 2016). However, the spatial element introduces new sources of measurement error 

which threaten the validity of spatial epidemiological studies. Previous research has varied in 

terms of the scale that the geographic information was measured at with some using large 

regions or municipalities, while others focusing on post codes or electoral districts. It is 

unknown at what scale the ethnic density effects have the most salience, and it is challenging to 

directly compare the results of some studies due the use of different geographic scales. 

One limitation of spatial analysis is geocoding errors, including when geolocation is partially or 

completely missing. In this cohort, there were two types of missing for spatial information – 

those who had no recorded address in the year of cohort entry or following year, and those who 

were coded to geographically imprecise locations SAMS-REST codes, which included 

information only on the municipality, but not on the neighbourhood level. Individuals with 

partially or completely missing data on address were excluded from this analysis. However, 

geographic bias could have been introduced by the exclusion of those missing addresses, as 

previous research has found that patterns of geographic missing may result in exposure 

measurement error, as there may be certain characteristics that increase the odds of partial or 

completely missing geographic information (i.e. rural vs urban) (Oliver et al., 2005; Zhang et 

al., 2016).  

A relevant issue to this analysis is the problem of multiple addresses (Zhang et al., 2016). The 

officially registered address (also called “night rest”) may not, in fact, be the one at which an 

individual resides, and it is not possible to ascertain the actual location of residence. In this 

study, I utilized the registered address at cohort entry, and used this to estimate exposure to 

neighbourhood factors, like population density, deprivation, and ethnic density, however, that 

individual may have spent significant periods in areas with dramatically different levels of these 

exposures. Individuals may travel outside of their neighbourhood for school or work, and thus 

may spend substantial portions of their day in different neighbourhood environments than their 

home address suggests. It may not be only in the residential neighbourhood that an individual 

experiences stigmatization, as discrimination may be experienced at work, school, or in public 

spaces, but there is no measure of time spent in other environments or the visibility of other 

minority ethnic groups in those spaces. This study would be strengthened with the use of cross-

classified and multiple membership models, which would allow individuals to be associated 

with multiple locations. However, presently the Swedish registers do not contain the geographic 

information of work and school addresses, so I was unable to adopt this approach.  

Further, ss neighbourhood exposures were measured at a single point in time (at cohort entry, 

which was usually age 15), it does not capture the cumulative exposure to neighbourhood 

exposures over the life course. There is a high correlation from year to year between 

neighbourhood of residence. In this cohort, I found that a high degree of residential stability. 
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For example, the correlation of neighbourhood residence from one year to the next was found to 

be very high. The correlation between addresses reported in 1996 and 1997 was 99.8% and the 

correlation between addresses in 1997-1998 was 98.8%. While this demonstrates that many  

people reside in the same neighbourhood from one calendar year to the next, some of the cohort 

may have recently moved from an area with very different characteristics or may be individuals. 

Further, frequent movers present challenges to quantifying neighbourhood exposures, as they 

are likely to have lived in neighbourhoods with varying characteristics and frequent residential 

moves has been associated with elevated psychosis risk (Price et al., 2018). An extension of this 

study would be to consider the issue of multiple addresses and frequent moves and the impact 

on the relationship between neighbourhood exposures and psychosis risk. Further, future studies 

could concentrate on quantifying the time-varying nature of neighbourhood-level exposures to 

more precisely describe the relationship between neighbourhood ethnic density and the risk of 

developing psychotic disorders.   

Despite these limitations, this study has a number of notable strengths, including nearly 

complete coverage in Sweden for 19 years of follow-up, which allowed me to investigate ethnic 

density in both rural and urban areas. The choice of a multilevel modelling approach allowed 

me to correctly model the dependencies within the data in a survival context for the first time, 

which was a notable advance on previous research. A wider range of confounders were 

considered in this study, compared to previous literature, and both own-group and generation-

specific ethnic density were investigated.  

Utilizing a multi-level approach allowed me to demonstrate that part of the variance in 

psychosis risk was explained by neighbourhood clustering of attributes. Additionally, by 

sequentially adjusting for each level individually before including both levels in the model, I 

was able to show that individual-level variables do not account for area-level variability in the 

risk of developing psychosis. This provides some evidence for a contextual rather than purely 

compositional explanations for ethnic density effects.   

 Comparison with previous literature 

Previous research has demonstrated an overall ethnic density effect for psychotic disorders 

(Boydell et al., 2001; Kirkbride et al., 2008b, 2007, Schofield et al., 2017, 2011; Termorshuizen 

et al., 2014; Veling et al., 2008b) and psychotic experiences (Halpern and Nazroo, 2000), but 

many studies have found this effect to be concentrated in certain ethnic groups (Bécares, 2014; 

Das-Munshi et al., 2012; Halpern and Nazroo, 2000). Consistent with these studies, I found an 

overall ethnic density effect, and further, found the strongest evidence among migrants from 

Asia and sub-Saharan Africa, with little to no effect detected in other migrant groups.  

Interestingly, these results for migrants compared to children of migrants were in direct contrast 

to those found by Schofield et al (2018). I found the strongest evidence for an ethnic density 
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effect amongst migrants, but a weak to null effect in their children, while the Danish study 

found the inverse (Schofield et al., 2018). There were notable differences between the research 

by Schofield et al. (2018) and my study which may explain some of the differences in the 

results. The previous study was based on a smaller cohort of 90,476 migrants and their children, 

compared to the 468,223 contained in our study. Further our measure of ethnic density was 

based on neighbourhoods of 1,000 homogeneous residents, while the parishes Schofield and 

colleagues used contained approximately 3,500 individuals. There were differences in how we 

classified regions and therefore calculated ethnic density. We chose to consider the Middle East 

and North Africa together, and separated North Africa from Sub-Saharan Africa, consistent with 

World Bank classification systems, while Schoefield et al. combined North Africa with Sub-

Saharan Africa. Finally, a further strength of my approach was the use of multi-level survival 

analysis, which was able to account for the hierarchal nature of these data and may explain 

some of the variation between the results of these two studies.  

Considering the differences in results by generation status from the two longitudinal studies 

conducted, more research is needed to reach a consensus on the generation-specific ethnic 

density effect. These differences may be partially explained by different national approaches to 

migration and minority health, as demonstrated previously, where nominally similar measures 

of ethnic density performed differently in the US and UK (Bécares et al., 2012a), possibly due 

to differences in social cohesion, fear of racial attacks, or internalized racism and negative 

stereotypes in the dominant rhetoric.  

 Meaning of findings 

Previous research has shown demonstrated a general trend that ethnic minorities living in areas 

of low own-group density were more likely to report discrimination and low social support 

(Das-Munshi et al., 2012). Own-group ethnic density may buffer against psychosocial adversity, 

including experiences of racism, discrimination, and low social support. This hypothesis was 

supported by my findings that the protective effect of ethnic density was stronger amongst 

probable visible minority migrants than probable non-visible minority migrants.  

One of the assumptions of this research is that individuals would recognize with some accuracy 

if they were living in areas of high or low ethnic density. Research has found a positive 

correlation between perceived and objective ethnic density, however, minority ethnic groups are 

likely to overestimate their own-group ethnic density (Stafford et al., 2009). In their study, 

perceived ethnic density was more strongly associated with positive health outcomes than 

measured ethnic density, suggesting that the perceived ethnic density may better reflect the 

frequency and intensity of contact with individuals from the same ethnic group (Stafford et al., 

2009).  
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Not only does the direct experience of discrimination affect health but the fear of racism 

(Karlsen and Nazroo, 2004) and perceived discrimination (Veling et al., 2016) also affects 

mental health. The protective effect of high ethnic density may be due to reduced exposure to 

racism, discrimination, or feelings of isolation and “otherness,” (Bécares et al., 2009; Das-

Munshi et al., 2010) but this relationship between ethnic density and experienced racism has not 

been tested in all studies, suggesting that the construction of ethnicity in different context may 

have differing stigmatized meaning attributed to it (Bécares et al., 2012a).  

 Mechanisms for the ethnic density effect in psychosis 

The differing ethnic density effect by ethnicity, generation status, and population makes for a 

fascinating investigation which may provide clues to the underlying mechanisms driving the 

observed heterogeneity in psychosis risk disentangle the mechanisms. Several plausible 

psychosocial, cognitive, and neurobiological mechanisms for the association between ethnic 

density and psychosis risk have been proposed.  

 Psychosocial mechanisms 

Those living in areas of low own-group ethnic density may be exposed to more frequent or 

severe racist experiences, and experience higher levels of social isolation and lower social 

support. Further, those who are socially isolated and experience discrimination may not have 

individuals to turn to for emotional or practical support following these experiences. In contrast, 

those living in areas of high ethnic density may be exposed to fewer discriminatory incidents 

and have enhanced social support, connection, and belonging. The protective effect of living in 

a neighbourhood of high own-group ethnic density may not be straightforward, as an individual 

may benefit from the feelings of belonging in their immediate neighbourhood, but it may make 

the exclusion and discrimination experienced while moving through other social spaces stand 

out in stark contrast. Not only does the direct experience of discrimination affect health but the 

fear of racism (Karlsen and Nazroo, 2004) and perceived discrimination (Veling et al., 2016) 

also affects mental health. The protective effect of high ethnic density may be due to reduced 

exposure to racism, discrimination, or feelings of isolation and “otherness” (Bécares et al., 

2009; Das-Munshi et al., 2010), but this relationship between ethnic density and experienced 

racism has not been tested in all studies, suggesting that the construction of ethnicity in different 

context may have differing stigmatized meaning attributed to it (Bécares et al., 2012a).  

 Pathway from social adversity to psychosis through neurobiological mechanisms  

Alterations to threat perception has been suggested as a possible mechanism that may underlie 

the link between the social environment and psychosis (Chekroud et al., 2014; Pinkham et al., 

2015; Veling et al., 2016). Further, there may be a relationship between minority status and 

perceptions of threat (Reininghaus et al., 2016), where minority ethnic individuals may perceive 

higher levels of threat in social situations which may underlie elevated rates of psychotic 
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experiences in this group (Veling et al., 2016). Heightened sensitivity to social stress may play 

an important role in the development of psychosis and may be linked to amygdala hyperactivity 

and altered threat perception. Differential amygdala activation between minorities and majority 

individuals may be relevant to the link between ethnic density and psychosis. Using fMRI, 

McCutcheon and colleagues (2018) demonstrated increased amygdala responses to outgroup 

faces for both black and white ethnic groups (McCutcheon et al., 2018). Minority ethnic groups 

may experience more frequent periods of amygdala hyperactivity, as they have more frequent 

exposure to outgroup faces, which could underlie the higher levels of paranoia observed in 

minority ethnic groups (Veling et al., 2007). This study further demonstrated that low own-

group ethnic density corresponded to greater amygdala reactivity to white faces in the black 

ethnicity group (McCutcheon et al., 2018). The implications of this may be different depending 

on ethnic group status, as while both groups showed greater amygdala reactivity to outgroup 

faces, minority individuals are likely to have greater outgroup contact in day-to-day life, which 

may correspond to more frequent threat experiences. This may be a mechanism underlying my 

findings that ethnic density was a more important factor among probable visible minority 

migrants than probable non-visible minority migrants.  

Relevance to public policy on settlement and integration 

This study demonstrates that migrants living in areas of lower own-group density have 

increased risk of developing psychotic disorders. This finding could inform the distribution of 

mental health services, allowing for regional planning to ensure that adequate services are 

available in areas where the risks are elevated. These preliminary results do not disentangle the 

mechanism underlying this trend, which is needed to recommend public health interventions or 

broader government policies encouraging integration or multicultural approaches to settlement. 

For example, if the protective effect of ethnic density is due to less sensitization of the stress 

system and lower amygdala activity, a reasonable intervention may be to encourage migrants to 

settle in areas with higher proportions of individuals who share cultural identities and practices. 

However, if the patterns are due to lower exposure to racism or discrimination, the appropriate 

public health response may be to find ways to reduce systemic racism and discrimination, which 

might correspond to different settlement policies than one encouraging residential segregation 

and formation of strong ethnic communities. Understandably, government policies around 

settlement, acculturation, and integration have broad-reaching implications and require a 

systems-approach to understand how these complex patterns of risk intersect to create 

conditions that are supportive or detrimental to the mental health of migrants and minority 

ethnic groups.  
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5.6 Conclusion  

This study found evidence for a protective ethnic density effect against psychotic disorders for 

migrants to Sweden, however, the effect was weaker or absent for children of migrants. Results 

were similar when generation status were considered in addition to ethnic group. I also found a 

stronger negative association between psychosis risk and ethnic density among probable visible 

minority migrants than in probable non-visible minority migrants. The regions with the 

strongest evidence for a protective effect of ethnic density on psychosis risk were Asia and sub-

Saharan Africa.  

While these findings largely align with previous studies, there is not yet a consensus in the field 

of the effect of ethnic density on psychosis risk. This study used exclusively administrative 

measures to approximate ethnicity and ethnic density, but further research utilizing mixed 

methods, including self-identified ethnicity, perceived ethnic density, and experiences of 

discrimination, is warranted in order to shed more light on the relationship between ethnic 

density and psychosis risk. 
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 Discussion  

 

6.1 Summary 

In this chapter, I summarize the findings from this thesis and discuss future directions for 

research and public health policy. Section 6.2 highlights the main results from my analytic 

studies. In Section 6.3, I discuss threats to validity, including chance, bias, and confounding. I 

also review other limitations of this research. I then explore the implications of these findings 

for advancing understanding of psychosis aetiology and set these results within the context of 

social psychiatry and neurobiology (Section 6.4). I detail several directions for future research 

(Section 6.5) before providing overall conclusions from this thesis (Section 6.6). 

 

6.2 Main findings 

 Are there differences between migrants, children of migrants, and Swedish-born individuals in 

risk of non-affective and affective psychotic disorders, and non-psychotic bipolar disorders?  

In the first study of this thesis (Chapter 3), I found that both migrants and children of migrants 

were at increased risk of developing both non-affective and affective psychotic disorders 

compared to Swedish-born individuals. In contrast, migrants were less likely to develop non-

psychotic bipolar disorder, and children of migrants had similar risk as the Swedish-born 

population.  

This supports available literature on this subject which has shown increased risk of non-

affective psychosis amongst migrants and their children and suggests that migration-related 

exposures may act specifically on psychotic rather than affective dimensions. The differences 

between psychotic and non-psychotic bipolar disorders was of particular interest. This suggests 

that migration-related exposures may act specifically on the psychotic symptoms across 

psychotic disorders.  

 Is the increased risk of psychotic disorders among migrants and their children explained by 

region of origin, age-at-migration, family networks, or neighbourhood ethnic density?  

  Region of origin  

I investigated if rates of psychotic disorders in migrants varied by region of origin in Chapter 3. 

I found that the incidence of all psychotic disorders was elevated across most regions of origin, 

with highest risks observed in migrants from Africa, consistent with my hypotheses that 

migrants from geographically-distant regions would experience the greatest elevation in risk. 
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However, overlap in the confidence intervals for the estimates for migrants of from other 

regions did not show a definitive picture of risk as directly related to geographic distance. In 

contrast, risk of non-psychotic bipolar disorder was lower in migrants from Africa, Europe, the 

Middle East, Asia, and Oceania when compared to Swedish-born individuals.  

Some of the region of origin differences observed could be socioeconomic patterning of health 

within migrant groups, where some groups fare better in terms of socioeconomic factors (e.g. 

recognition of international credentials from some regions which may lead to better 

employment and higher income for some migrants), and thus are expected to have better health 

outcomes than other groups which face more barriers to income and employment in the Swedish 

context (Acevedo-Garcia et al., 2012). However, I observed similar patterns by region following 

adjustment for income, indicating that socioeconomic status does not fully explain the different 

risks by region of origin. 

 Age-at-migration 

Given the lack of consistent evidence on age-at-migration and psychosis in epidemiological 

studies, I investigated whether age-at-migration explained heterogeneity in psychosis risks 

among migrants. I hypothesized that due to the presence of sensitive developmental periods 

during infancy and adolescence, migration may have a disproportionately large effect if 

migration occurred during these periods. However, I found that the incidence of psychotic 

disorders was persistently elevated across most ages of migration although this was highest in 

those who migrated during adolescence. In contrast, risk of non-psychotic bipolar disorder was 

elevated for individuals who migrated in infancy compared to Swedish-born individuals, but 

migrants at all other ages-at-migration had reduced risk compared to the Swedish-born. Non-

psychotic bipolar disorder has not been studied as thoroughly in relation to migration as 

psychotic disorders, and thus it is not clear if this is a chance finding, or if there is an underlying 

aetiological explanation for elevated rates for those who migrate during infancy.  

 Family networks 

Social networks and social support has been described as a critical resource for migrant health 

and an important tool for coping with the stresses of migration and acculturation (Stewart et al., 

2010; Vissandjée et al., 2011). Further, the disruption to family and social ties during migration 

may contribute to the poor mental health in some migrant groups, and may explain some of the 

heterogeneous risk observed between migrant groups, I developed the hypothesis that factors 

like the presence of family members during the migration and settlement processes could 

explain why some migrant groups are at higher risk compared to other migrant groups.  

Utilizing a novel measure of family networks, I demonstrated that family networks influenced 

non-affective psychosis risk, but that the effect was different for males and females. I found that 

lone female migrants had higher incidence of non-affective psychosis than those who had some 
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measure of family networks during migration. Male migrants who moved with family – 

including dependent children – or to join family were at higher risk of psychosis than those who 

migrated alone.  

The influence of family networks at migration has not been investigated in previous studies, so 

while this study provides some preliminary insight, further research is needed to better 

understand this complex relationship. More broadly, this finding speaks to how multiple 

migrant characteristics, like sex, ethnicity, and socioeconomic status influence the process of 

migration and the experience of migratory stress (Stewart et al., 2010; Straiton et al., 2017). 

Future research is needed to disentangle the complex relationship between measured social 

networks, perceived social support, and the intersectional identities of migrants. This will 

require data beyond that is contained in the administrative registers and may involve the use of 

mixed methods in order to further understand the role of family relationships, social networks, 

and social support in altering the risk of psychotic disorders in migrants. 

 Neighbourhood ethnic density  

In Chapter 5, I investigated if the ethnic composition of one’s neighbourhood affected the risk 

of developing psychosis among both migrants and their children. Using related measures of 

ethnic density, I found that living in neighbourhoods with high own-group ethnic density 

mitigated the risk of psychotic disorders among migrants. This relationship was attenuated for 

children of migrants, particularly when the generation-specific measure of ethnic density was 

used.    

The protective ethnic density effect was stronger amongst probable visible minority migrants 

than probable non-visible minority migrants, consistent with my hypothesis that the increased 

rates of psychotic disorders may be linked to experiences of discrimination or differences in 

threat processing among those who experience high levels of discrimination on a daily basis.  

 

 

6.3 Threats to validity 

An important factor when generating and interpreting the results of epidemiological research is 

to critically assess the validity of the findings. While Chapters 3-5 highlight pertinent 

limitations in each analysis, this section discusses major threats to validity in the overall thesis 

utilizing the epidemiological tenets of chance, bias, and confounding.  

 Chance 

In epidemiological research, there is a risk that chance explains some of the results, and it is 

essential to design studies with adequate sample sizes and events (i.e. outcomes of interest) in 

order to detect relevant differences. As psychotic disorders are a relatively rare outcome, the 

low event rate is a limitation of many traditional cohort studies, as the small sample size may 
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not allow for detailed investigation of potential associations. The advantage of using the 

Swedish registers is that the nearly the entire population of Sweden is included, and thus the 

sample includes millions of individuals and thousands of psychosis cases. The size of these 

registers gave me sufficient power to detect differences by migrant status, region, and ethnic 

density, but I expect that I may have lacked sufficient power with respect to other exposures, 

particularly when stratified (e.g. risk among migrants by age-at-migration, or psychosis risk 

associated with ethnic density by region). Due to a smaller sample size for sub-group analysis, 

the results may include Type II error (false negative) due to lack of statistical power to reject the 

null hypothesis. For example, I was not able to estimate a region-specific ethnic density effect 

for Oceania, due to small numbers of migrants and cases in that group. Further, I was not able to 

reject the null for other regional groups due in part to small numbers. Future research utilizing 

large sample sizes is required to replicate these findings before conclusions can be drawn.  

A further risk in large data analysis is the use of data mining techniques, where multiple tests 

are conducted in order to find statistical associations. In this thesis, I conduct numerous 

hypothesis tests in the broad cohorts as well as in subgroups. In order to reduce the risk of 

chance findings, all of my hypotheses were stated a priori and my analytic approach was 

determined prior to running analysis based on the hypothesized relationships which align with 

existing evidence (Sterne and Davey Smith, 2001). I used a significance level of 0.05 

throughout this thesis, which means that for each hypothesis test against the null, there is a 5% 

chance that the null will be falsely rejected (Type 1 error). Savitz (2001) argued that the risk of 

spurious positive findings is reduced when the observed association is consistent with the pre-

existing evidence (Savitz, 2001). For the research contained in this thesis, several of the findings 

confirm what has been shown before in other studies, including the elevated risks of psychosis 

in migrants and their children. Further, the risk of false positives may be reduced when a dose-

response relationship is observed (e.g. the ethnic density effect described in Chapter 5) (Swaen 

et al., 2001). The risk of false-positive results was highest in the results describing sub-group 

analyses, particularly where there has been little prior research, so the observed associations 

must be replicated in order for me to confidently dismiss the null. For example, some of the 

results observed in Chapter 4 should be interpreted with caution, as there have been few studies 

investigating the role of family networks in psychosis risk for migrants. Cautious interpretation 

is particularly warranted with marginally significant results (e.g. males who migrated with 

family had increased risk of psychotic disorders compared to those migrating without family but 

the p-value was 0.04). Once stratified by region and sex, the several significant associations 

may be due to chance and require replication in other studies.  

 Bias 

Bias is systematic error that can distort the association under investigation in the 

epidemiological study away from the true relationship (Porta et al., 2014; Zaccai, 2004). There 
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are two major types of bias which should be considered when interpreting this work: selection 

bias and information bias.  

One of the strengths of registry research is that information is collected on the total population, 

with few exclusions. As such, individuals are automatically enrolled in the registers through 

their personal identification numbers, which creates a sample of the total population. This 

automatic enrolment reduced the risk of selection bias and increasing the external validity of the 

study. That said, there are a few populations that are likely to be missing from the registers, 

including those living in Sweden temporarily, asylum seekers before a decision has been made 

on their asylum claim. Since the entire population is not captured completely in the register, 

there is a risk for selection bias, which could be differential by exposure status (e.g. it is more 

likely that migrant will be missing from the registers than Swedish-born individuals), which 

could introduce some bias to the estimates.  

In addition to missing some individuals, the registers may also contain some individuals that no 

longer reside in Sweden – an issue referred to as over-coverage (see Chapter 2). Individuals 

who have emigrated without notifying the Swedish authorities, or those who have died but have 

not had their deaths recorded will still remain in the registers, and this may artificially inflate the 

number of migrants living in Sweden and create immortal time bias in these individuals, as they 

are not able to receive a diagnosis but have not been correctly removed from the register. I have 

taken steps to minimize the impact that over-coverage would have on these results, including 

excluding individuals who had illogical migration dates or who did not have imprints in the 

registers in the year of their cohort entry and following year, so I expect over-coverage would 

have a minimal impact on the estimates produced in this research.  

Information bias includes the inaccurate measurement of outcomes, exposures, and 

confounders. Bias could be introduced by the misclassification of the outcome, namely 

psychiatric diagnoses. The research contained in this thesis relies exclusively on physician-

diagnosed disorders, as recorded in the inpatient and outpatient registers, which may be affected 

by information bias. A strength of a registry-based approach is that all information is recorded 

by clinicians who are not involved in the studies which can reduce information bias as the 

clinicians have no stake in study outcomes (Welke et al., 2010). The prospective nature of these 

studies was a strength as it reduced the risk of recall bias, as exposure information was collected 

before outcomes occurred.  

There is a risk of differential information bias by migrant status or ethnicity if clinicians have 

unconscious or conscious cultural biases which may lead to differential diagnosis by ethnicity. 

Previous investigations of clinician bias in the UK have demonstrated that psychiatrists may 

hold biases which lead to the over-diagnosis of schizophrenia and under-diagnosis of affective 

disorders in minority ethnic groups (Cochrane and Bal, 1989), however Lewis and colleagues 

(1990) found evidence for racially stereotyped decision making by psychiatrists, but that 
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schizophrenia was less likely to be diagnosed within the Afro-Caribbean group than the white 

group (Lewis et al., 1990). I am not aware of investigations in the Swedish context related to 

racial/ethnic bias in psychiatric care, but if present, the direction of this bias could result in 

over/under diagnosis of non-affective psychosis in migrant groups. While this information bias 

may affect the observed results, other research where standardized diagnostic tools were used by 

clinicians blinded to ethnicity did not find evidence to support misdiagnosis of minority ethnic 

groups and migrants (Fearon and Morgan, 2006). This suggests that the elevated psychosis rates 

in migrants and minority ethnic groups are not likely to be fully accounted for by information 

bias. As the Swedish registers have been validated for psychiatric diagnosis (Dalman et al., 

2002), and the authors have further indicated that the diagnoses were found to be valid across 

regions of origin (unpublished personal communication, 2018). Thus, I expect the impact of this 

bias to have minimal impacts on my results.  

Administrative errors in coding diagnoses in the databases could also introduce information 

bias. While these may be completely random, they may not be random at a hospital level. It is 

likely that these inaccuracies in administrative coding would be non-differential at the national 

level, which would be expected to have a minimal effect on the observed hazards between 

groups. One way of reducing the bias introduced by coding errors by including the range of 

diagnoses (e.g. F20-29) instead of concentrating on one specific diagnostic code (e.g. F20.1), 

which may be less accurately recorded.  

Distortions in rates of disorder may also arise from ascertainment bias, a form of selection bias. 

If migrants and their children are less likely to present to the hospital for symptoms of mental 

health problems than Swedish-born individuals, rates would be artificially low in migrant 

groups. While the health care system in Sweden is universal, which could remove financial 

barriers to care, it is plausible that individuals from different regions of origin may be more or 

less likely to seek care. For severe mental illnesses, like schizophrenia, it is assumed that most 

people present to services and the registers are viewed as valid for studying schizophrenia 

(Dalman et al., 2002). However, the likelihood of presenting to services could also be affected 

by the availability of services in the local area. Previous research has shown that residential 

segregation may influence lead to differential access and utilization of mental health services 

(Dinwiddie et al., 2013). Neighbourhoods with high ethnic density have been shown to have 

less investment in public services, and infrastructure (Acevedo-Garcia et al., 2003; Bécares et 

al., 2012b; Williams and Collins, 2001). The lack of psychiatric services in one’s local area may 

reduce the likelihood of accessing mental health care in poorly-resourced areas, which are likely 

to disproportionally affect minority ethnic and migrant individuals. Ethnic residential 

segregation is expected to have less of an influence in Sweden than in several other countries, 

due in part to the implementation of anti-segregation policies, including the refugee dispersal 

policy, housing and social mix policy, and area-based social policy. These policies aim to 
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achieve socioeconomic and demographic mix, although critics have suggested that they have 

had only a marginal effect in reducing residential segregation by ethnicity (Andersson et al., 

2010).  

Misclassification of exposure may have affected this research, as information on parents was 

used to determine migrant status (Chapters 3-5). Individuals in the register may be missing one 

or both parents in the register. Those missing one parent could be misclassified as Swedish-born 

instead of child of migrant if they have one registered parent of Swedish origin in the register 

and the missing parent was a migrant. Similarly, individuals could have been misclassified 

according to region of origin if a parent was missing from the register. The exposure 

misclassification could be non-differential or differential with regards to the outcome. If there is 

non-differential misclassification, the estimates would be biased towards the null, however, I 

expect this to be minimal, as parental information was available for the large majority of 

Swedish-born individuals. However, it is possible that there was some differential 

misclassification, as complete exposure information may be more likely to be missing for those 

who have a family history of psychotic disorders and higher probability of being an incident 

case of non-affective psychosis.  

Finally, ecological bias (or fallacy) could introduce a degree of bias when applying measures 

from the neighbourhood level to the individual. In Chapter 5, I found an association between 

low own-group ethnic density and increased risk of psychosis. However, it is not possible to 

determine if everyone in the neighbourhood was exposed to the same exposure. More detailed 

exposure measurement is required to address the risk of ecological bias.  

I sought to minimize bias in this research. The strength of a population design helps reduce the 

risk of selection bias, and I conducted sensitivity analyses to assess if the observed associations 

were an artefact of the measurement of exposures and outcomes. The relative stability of 

estimates through sensitivity analysis gives me confidence that the results were valid.  

 Confounding 

Confounding is the distortion of the relationship between exposure and outcome due to the 

association with an additional variable that is related to both the exposure and the outcome 

(Porta et al., 2014). Confounding may account for all or part of the observed association and can 

both over- or under-estimate the true effect. I adjusted for a range of important confounders in 

the multivariate analyses of each study, including age, sex, income, employment, and social 

welfare. Even though I included a large number of covariates, it is likely that there was 

incomplete control of confounding, as the confounders were missing for some individuals, and 

this missingness was at times differential by exposure status (e.g. income information was more 

likely to be missing for migrants than children of migrants and Swedish-born individuals). 

These covariates were measured using a single measure (e.g. employed vs. unemployed) and did 
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not take into account the variation within employment, including part-time vs. full-time 

employment, or duration of unemployment. The use of a single measure to estimate 

confounders makes it more likely that residual confounding was an issue for these analyses. 

Additionally, I used measures of socioeconomic status (SES) measured at one time point 

(cohort entry) as a proxy for the individual’s experience of SES, however these factors are not 

static across the life course (Gong et al., 2017). Future research could use new methods of 

accounting for the time-varying nature of covariates in order to achieve more complete control 

of these factors. Non-differential misclassification of a confounder reduces the extent to which it 

has been controlled for, which can be particularly problematic if the confounder that has been 

inaccurately measured is a strong confounder in the relationship between the exposure and 

outcome. 

In addition to residual confounding, this research was not able to account for a number of 

potentially important unmeasured confounders. As the registers do not contain information on a 

migrant prior to arrival to Sweden, I could not control for some important confounders for 

migrants including family history of psychiatric disorders, previous diagnoses of psychiatric 

disorders, or early-life factors that occurred prior to migration (e.g. foetal growth, paternal age 

at birth, obstetric complications, infections, or socioeconomic deprivation). The use of 

administrative registers also limited the availability of information on all individuals, 

particularly in terms of subjective information or health behaviours. Some relevant confounders 

to these studies include an individual’s perception of family networks, ethnic identity, 

experiences of discrimination, or subjective experience of the neighbourhood environment, all 

of which are not contained in the registers. Future research must find ways of supplementing 

register-based studies with more nuanced and perceptual measures of social environments in 

order to move this field forward (see Section 6.6 for future directions).  

 

6.4 Implications for understanding the aetiology of psychotic disorders  

While the results from this thesis do not provide direct evidence of causation, it adds to the 

current literature showing the links between the social environment and the development of 

psychotic disorders. In order to demonstrate the contribution of this research to the aetiological 

evidence, I will use several of the Bradford Hill’s 1965 causal guidelines, a central tenet of 

causal epidemiological theory, to explore the weight of this research to the aetiological 

understanding of psychotic disorders.  

The only necessary criterion in the Bradford Hill guidelines is temporality, that the exposure 

must proceed the outcome. All of the research contained in this thesis were from longitudinal 

studies, so I can be assured that the exposures proceeded the outcome and exposures were 

measured before the first diagnosis of psychotic disorders. I conducted secondary analysis to 
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include a 2-year washout period to reduce the possibility that the development of psychosis 

preceded migration and was a prevalent, not an incident, case once the migrant arrived in 

Sweden. The other eight guidelines can aid in assessing the evidence for possible causality 

including: strength, consistency, specificity, plausibility, dose-response, experimental evidence, 

coherence, and analogy.  

In his seminal paper, Hill stated that a “strong association is more likely to have a causal 

component than a modest association” (Bradford Hill, 1965). This thesis tested a large number 

of associations, which range from weak to strong. I found moderately strong associations 

between migrant status and the risk of psychotic disorders. Most of the associations between 

psychosis and region of origin were moderate, although the estimates of increased risk of 

psychotic disorders amongst migrants from Africa were strong, as was the reduced risk of non-

psychotic bipolar disorder for migrants from the same region. Most of the associations between 

measures of family networks and non-affective psychosis were moderate and some were weak. 

Finally, I found moderate but robust effects in the association between decreases in ethnic 

density and increased risk of psychosis. In sum, some of the associations described in this thesis 

were strong (e.g. increased risk of psychotic disorders in migrants and children of migrants 

compared to Swedish-born), consistent with causal interpretations, while other associations 

were moderate (e.g. increased risk of psychotic disorders in male migrants migrating with 

family compared to those migrating without family).  

Consistency of an association observed by “different persons, places, circumstances, and time” 

can provide strong evidence for causality (Bradford Hill, 1965). The findings in Chapter 3 

replicated previous work in a number of populations, showing consistent evidence that migrants 

and children of migrants are at increased risk of developing psychosis compared to the native 

population, including studies conducted in United Kingdom (Coid et al., 2008; Kirkbride et al., 

2012b; Tortelli et al., 2015), Sweden (Cantor-Graae et al., 2005; Hollander et al., 2016; 

Zolkowska et al., 2001), Denmark (Cantor-Graae and Pedersen, 2013; Pedersen et al., 2012), 

the Netherlands (Veling, 2013), the United States (Bresnahan et al., 2007), and Canada 

(Kirkbride et al., 2015; Smith et al., 2006). The findings have been remarkably consistent, and 

the small differences between these studies likely reflect the unique migration histories in each 

country. 

It is more challenging to establish consistency with the subsequent findings, as there has been 

less research on these questions. The current research on age-at-migration is limited and reflects 

a mixed picture (Anderson et al., 2015; Cantor-Graae et al., 2003; Kirkbride et al., 2017b; 

Veling et al., 2011), and the influence of family networks at migration has not been investigated 

in previous studies. Finally, the results finding an ethnic density effect for psychosis risk 

appears to be broadly consistent with previous research, although the findings for a null affect 
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amongst children of migrants is novel and requires replication and further study. In sum, the 

some of the research described in this thesis adds to the consistent evidence, while other 

findings are preliminary and require further investigation to demonstrate a consistent effect.  

Specificity of an exposure on a particular outcome has been questioned in terms of its relevance 

to causal inference as an exposure often has an effect on several different outcomes (Greenland 

and Rothman, 1998). The results from Chapter 3 provide some evidence for the specificity of 

migration on the psychotic element of disorders. I found that migrant status increased risk of all 

psychotic disorders, including bipolar disorder with psychosis, but did not find evidence for 

increased risk for non-psychotic bipolar disorder, suggesting that the effect of migration exerts a 

specific effect on psychosis across diagnostic boundaries between schizophrenia, 

schizoaffective disorder, and bipolar disorder. These different signatures of risk between 

psychotic and non-psychotic bipolar disorders with respect to migration suggest that exposure to 

adversities related to migrant status could act specifically on the psychotic rather than affective 

pathways.  

The presence of a plausible, biological pathway assists in drawing a causal conclusion, although 

critics suggest that it is easy to develop a plausible explanation retrospectively (Höfler, 2005). 

All of the research described in this research has been linked to plausible pathways a priori and 

represent an attempt to test the hypotheses which could be considered consistent with possible 

mechanisms. For example, migrant research and occupying an “outsider” position may be 

linked to the dysregulation of the mesolimbic dopamine system (Selten et al., 2013) and 

experiences of social exclusion and social pain, such as those experienced by minority ethnic 

individuals in predominantly white spaces, may share neural circuitry with psychical pain 

(Eisenberger, 2012). However, as my research did not measure these mechanisms directly, I can 

only say that the evidence is in line with substantive knowledge about the pathways from 

migration to psychosis. As coherence is similar to biological plausibility, I have included it with 

plausibility, as to my knowledge, a causal story would make sense to the researcher, based on 

plausible biological pathways.  

There is limited evidence to support the other Bradford Hill considerations. It is possible that 

some of the exposures I examined have a dose-response relationship with psychosis, but I was 

not able to definitively demonstrate a gradient in my studies. For example, there may be a dose-

response relationship between ethnic density and psychosis risk, as the risk is most elevated in 

the lowest quintiles and not significantly increased in the more ethnically dense areas. However, 

there is considerable overlap in the variance estimates, so I am not able to conclude that there is 

a biological gradient based on these data. Experimental manipulation of individual’s exposure to 

migration is not plausible or feasible, limiting the suitability of experimental methods for 

investigating these questions, although there may be quasi-experimental designs that would be 
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able to provide useful information. Further, I am not aware of animal models that accurately 

capture the influence of migration. Thus, there is no direct experimental evidence. The final 

Bradford Hill consideration is analogy, where strong evidence of a causal relationship between a 

specific exposure and disease exists, a researcher may assume a similar exposure and similar 

disease may also have a causal relationship. This consideration contributes weak evidence 

towards causality (Fedak et al., 2015) . Also, there have been few strong causal factors 

identified for psychotic disorders in the social environment that would be suitable to make an 

analogous hypothesis.  

In sum, the research contained in this thesis provides some evidence for causality, as outlined 

above utilizing several key Bradford Hill causal guidelines. More broadly, these studies align 

with the inquiry in social psychiatry and sociology which look to the social environment for 

explanations around the causation of psychotic disorders.  

 

 

6.5 Contextualization of these findings within social psychiatry and neurobiology  

Broadly, the research contained in this thesis fits within the growing field of inquiry around the 

social causation of psychosis, which includes research in epidemiology, social psychiatry, and 

sociology. Although there is a strong genetic and biological influence for the development of 

psychotic disorders (Pettersson et al., 2018; Rees et al., 2014; Stefansson et al., 2009; Vassos et 

al., 2017), the social environment is also likely to play an important aetiological role. The high 

rates of psychotic disorders amongst migrants and minority ethnic populations have not been 

explained by alternative biological explanations, such as vitamin D deficiency, obstetric 

complications, or cannabis use (Dykxhoorn and Kirkbride, 2018b). 

A range of pre-, peri-, and post-migration factors have been hypothesized to explain the higher 

risk of psychosis among migrants. Migrants may experience risk factors prior to migration, 

including trauma or deprivation (Bhugra and Jones, 2001). These pre-migration factors may 

contribute “push” factors motivating migration. Also, the migration process is demanding and 

stressful, including sometimes physically dangerous journeys or administratively complicated 

processes (Bhugra and Jones, 2001; Stillman et al., 2009). Finally, post-migratory stressors 

which may include acculturation stressors, difficulties with cultural integration, experiences of 

racism and discrimination, homesickness or family problems, or difficulties securing housing, 

employment, or education (Bhugra and Jones, 2001; Lueck and Wilson, 2010). However, 

reasons for the elevated risk amongst children of migrants is less clear, as they are born in 

Sweden and do not experience the pre-migration environment or the migration process. Thus, 

the elevated risk among children of migrants is thought to be restricted to post-migratory 

factors, including the social environment.  
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While there have been a range of hypotheses proposed to account for excess psychosis risk in 

migrant and minority groups, the most consistent evidence points to the social determinants of 

health, including exposure to social adversity, perceptions of social status, or experiences of 

social exclusion (Dykxhoorn and Kirkbride, 2018b). As summarized by Morgan and Fearon 

(2007) “the circumstances of our lives and the nature of our interactions with others and 

institutions can, it seems, increase or decrease our chances of developing psychotic illness 

(Morgan and Fearon, 2007, p. 122).” This research concentrates on these social and structural 

factors that may illuminate the observed patterns of psychotic disorders.  

Historic concepts like “anomie” and “alienation” in classical social theory attempted to 

elucidate the relationship between individuals and the society and describe how the mental 

health of individuals was impacted by macro-level social structures (Durkheim, 1897; Vega and 

Rumbaut, 1991). Since this time, research has explored how social adversity, subjective social 

status, minority status, and ethno-cultural distinctiveness contribute to social stress, which in 

turn, impacts the mental health of migrants and minorities. The interaction between social 

environmental factors and the subjective experience of social risk factors may be important in 

understanding the link to psychosis for vulnerable groups (Reininghaus et al., 2008).  

 Social adversity and disadvantage 

Social adversity and socioeconomic deprivation, including unemployment, low educational 

attainment, housing instability, low income, and childhood adversity, have been strongly linked 

to the development of psychotic disorders (Bentall et al., 2014; Morgan and Fearon, 2007; 

Varese et al., 2012; Veling, 2013; Wicks et al., 2010). Additionally, rates of social adversity 

have been shown to be higher in migrant and minority ethnic groups (Morgan et al., 2008). The 

elevated rates of social adversity in minority groups may be the consequence of the 

psychological toll of persistent interpersonal and systemic discrimination as well as the impact 

such discrimination has on limiting opportunities (Cooper, 2005; Morgan et al., 2008). Minority 

groups experiencing deprivation and discrimination have been shown to be at increased risk of 

psychotic symptoms (Leaune et al., 2018; Veling, 2013; Veling et al., 2007). Prolonged 

exposure to adversity or childhood trauma may increase stress sensitivity (i.e. intense emotional 

reactions to minor stressors) (Myin-Germeys and van Os, 2007). Individuals exhibiting elevated 

stress-reactivity, including strong reactions to minor stressors, are more likely to develop 

psychosis, and there is some experimental evidence that heightened stress sensitivity may play 

an important role in the development and course of psychotic disorders (DeVylder et al., 2016; 

Myin-Germeys and van Os, 2007; Veling et al., 2016). This elevated exposure to social 

adversity in daily life may lead to differential activation of the anterior cingulate and elevated 

levels striatal dopamine (Akdeniz et al., 2014; Howes and Murray, 2014; Maia and Frank, 

2017), which in turn may lead individuals to assign salience to otherwise irrelevant experiences 

(Kapur, 2003). According to this model, psychotic symptoms may emerge as a cognitive 
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attempt of making sense of experiences that are aberrantly salient (Kapur, 2003; Reininghaus et 

al., 2016). Experimental studies have demonstrated elevated striatal dopamine levels in both 

migrants and their children, suggesting that adverse experiences affect the dopaminergic system, 

which in turn is a key component in the pathophysiology of psychosis (Egerton et al., 2017).  

 Subjective social status  

Investigations of how social status and one’s position in society affect the development of 

psychiatric disorders have been ongoing for over 150 years. Research from as early as 1856 

have shown the unequal distribution of psychiatric disorders by social class (Jarvis 1855, as 

cited in Dohrenwend and Dohrenwend, 1969), and more recently, researchers have been trying 

to demonstrate the causal direction of these disparities and have attempted to show how one’s 

position in a social group can affect psychiatric risk (Dohrenwend and Dohrenwend, 1969). 

Research has demonstrated that the association between social status and psychiatric disorders 

is not simply due to absolute socioeconomic deprivation but is also linked to perceived social 

status (Cheng and Goodman, 2015).  

Subjective social status, or the “individual’s perception of her own position in the social 

hierarchy” (Jackman and Jackman, 1973), is an important indicator of health beyond objective 

measures of socioeconomic status like education, employment, and income. The amount of 

autonomy and control one has on their life and opportunity is related to one’s position on the 

social hierarchy. In his book Status Syndrome, Marmot demonstrated how occupying a low 

position on the social hierarchy doesn’t matter merely due to material resources, but is also 

linked to a person’s autonomy and capacity to control their life and opportunity (Marmot, 

2006a, 2006b).  

While low subjective social status has been linked to increased odds of mental disorders 

(McLaughlin et al., 2012), the assessment of subjective social status has been shown to vary by 

ethnicity and sex (Shaked et al., 2016). This adds additional complexity to understanding the 

drivers of psychosis in migrant and minority groups, as the assessment of social status may be 

different for these groups than Swedish-born individuals who may have a similar objective 

socioeconomic status dependent on their cultural identity and neighbourhood context (Nelson 

and Guyer, 2008). In addition to occupying a lower socioeconomic position and lower 

subjective social status compared to Swedish-born individuals, some migrants may experience a 

dramatic decline in their social status following migration, which could have implications for 

the development of psychosis. A sudden drop in social status for some migrants upon arrival to 

Sweden may result in a large discrepancy between expectations and achievements, which has 

been linked to an increased psychosis risk (Kliener and Parker, 1963; Reininghaus et al., 2008; 

Van Der Ven et al., 2016). The relationships between social status, expectations, and 

achievement and the implication for mental health is complex. Some research has suggested that 
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the low expectations held by some minority ethnic individuals would not result a status-

expectation violation when they fail to achieve a high social status (McLaughlin et al., 2012). 

The sex differences in psychosis risk described in Chapter 4 may be linked to differences in 

social status for male and female migrants. Lone female migrants have been shown to face 

numerous barriers when finding employment after migration. Further, some female migrants 

may feel pressure to fulfill the normative societal expectation of having children, and may rate 

their subjective social status lower if they are not in this role, which this role obligation may not 

be as strongly reinforced among males (Kroll, 2011). The gendered expectations for family and 

career achievement may underlie the sex-specific pattern observed in Chapter 4. 

 Social exclusion, social cognition, and threat expectation  

Social cognition broadly refers to the skills that process social stimuli, make inferences about 

the mental states of others, to predict the dispositions and intentions of others, and to use this 

information to guide social interactions (Billeke and Aboitiz, 2013). Social cognition enables an 

individual to make sense of their social environment, to judge when the environment is safe or 

threatening. A hallmark of psychotic disorders is impairment to social cognition (Billeke and 

Aboitiz, 2013), suggesting that those who experience psychotic symptoms may judge their 

environment as more threatening. The heightened anticipation of threat is one of the aberrant 

cognitive patterns observed in psychotic disorders, particularly with regards to delusions 

(Billeke and Aboitiz, 2013; Green and Phillips, 2004). Research has shown that individuals with 

psychosis are more likely to perceive ambiguous facial expressions as threatening, which was 

thought to be linked to the continual expectation of social threat (Green and Phillips, 2004). 

Heightened expectations of social threat could be linked to factors in the social environment, 

including prolonged exposure to social adversity, exclusion, or discrimination which may be 

more common in migrants and their children. These experiences can teach an individual that the 

social environment is unsafe and can train one to find ambiguous social situations as threatening 

(Adler and Ostrove, 1999). As psychosis can be understood as a disruption in interpersonal 

functioning, characterized by higher levels of distrust, individuals with heightened expectations 

of threat to exposures in the social environment may be more likely to experience psychotic 

symptoms (Fett et al., 2016; Reininghaus et al., 2016). Feeling excluded, marginalized, or “an 

outsider” may thus explain some of the elevated risk of psychosis in migrant and minority 

groups via elevated threat perception, attentional vigilance, the expectation of threat, and the 

development of suspicion and paranoia (Morgan et al., 2010; Reininghaus et al., 2016; Veling, 

2013; Veling et al., 2016). The differential processing of social threat information due to 

increased exposure to social adversity and social exclusion seems to be consistent with the 

findings observed in Chapter 4 for female migrants, where those without family networks 

during migration were at elevated risk and they may be more likely to feel isolated or 
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experience adversity, however the opposite pattern for male migrants suggests that sex and 

gender may play an important role in the interpretation and reaction to social stress.  

Further, increased perception of threat may be may be particularly pronounced in migrant and 

minority ethnic groups who experience discrimination, social adversity, or social exclusion. The 

findings in Chapter 5 and previous research demonstrating a link between low ethnic density 

and higher rates of psychosis hint that perceived outsider status, social exclusion, or experiences 

of discrimination may play a role in the development of psychosis (Das-Munshi et al., 2012; 

Veling et al., 2008b). Conversely, these findings could indicate that increased inclusion or social 

support may help ameliorate psychosis risk.  

 Neurobiological mechanisms 

Social psychiatry and epidemiology have consistently demonstrated how psychotic disorders 

vary according to aspects of the social environment, specifically with higher rates under more 

adverse social conditions, but more work is needed to elucidate how these environmental factors 

“get under the skin” and affect neurobiological processes. The dopamine hypothesis suggests 

that multiple environmental and genetic risk factors, including exposure to social adversity, 

prolonged exclusion from the majority group, or the interaction between underlying genetic 

liability and the experience of social stress, lead to presynaptic striatal hyperdopaminergia 

(Egerton et al., 2017; Howes and Kapur, 2009; Selten et al., 2013; Tost et al., 2010; Veling et 

al., 2016). These exposures may lead to both structural and functional anomalies and the 

dopamine dysregulation then leads to psychotic experiences (Howes and Kapur, 2009). One 

plausible mechanism by which excess striatal dopamine is linked to psychotic experiences is 

through aberrant assignment of salience to irrelevant stimuli (Kapur, 2003). Following the 

assignment of salience to otherwise insignificant stimuli, psychotic experiences may emerge as 

a cognitive strategy to make sense of these experiences (Kapur, 2003). These neurobiological 

findings are consistent with the research in Chapter 2 which showed a distinct signature of risk 

across psychotic disorders associated with migrant exposures. It is plausible that migration 

exposures may be linked to psychotic disorders through the neurobiological response to social 

stress and the corresponding structural and functional abnormalities.  

This evidence from neuroscience for the social causation of psychosis provides a possible 

mechanism through which migration-related exposures may lead to increased risk. In addition to 

high levels of exposure to environmental risk factors like social adversity, new evidence has 

shown neurobiological differences in migrant and minority ethnic groups in response to social 

stress. Elevated striatal dopamine in responses to stress has also been demonstrated in migrants 

and minority ethnic groups (Egerton et al., 2017; Howes et al., 2016), including greater 

activation of the amygdala and perigenual Anterior Cingulate Cortex (pACC) in response to a 

social stress (Akdeniz et al., 2014). Further, this study found that individuals who perceived that 
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their ethnic group experienced more discrimination showed greater activation in brain regions 

associated with dopamine regulation (Akdeniz et al., 2014). Activation of these brain regions 

was elevated in response to outgroup faces and was further exaggerated among those who lived 

in less ethnically dense neighbourhoods. Another recent fMRI study showed elevated amygdala 

responses to white faces in individuals with black ethnicity, and further that this was more 

pronounced in those living in areas of low own-group ethnic density (McCutcheon et al., 2018), 

which is consistent with the results in Chapter 5.  

 

6.6 Future directions and research/policy priorities 

 Migrant studies for aetiological research  

Migrant studies can be powerful tools to understand potential aetiological processes in the 

development of psychotic disorders and the heterogeneous risks between and within migrant 

and minority ethnic groups. These studies may provide clues as to the mechanism underlying 

elevated risk of psychosis in these populations, but further investigation is needed to delineate 

the salient causes and mechanisms. Future research which includes information on pre-

migration exposures and peri-migration experiences would allow us to create a more fulsome 

picture of how experiences across the life course influence the development of psychotic 

disorders. Additionally, administrative information could be complimented with rich qualitative 

information or survey information which captures subjective experiences, which would further 

inform our understanding of the burden of psychotic disorders among migrants. Further, while 

the existing epidemiological research, including the novel contributions made in my thesis, 

align with the evidence for mechanisms, research that directly tests the mechanism from 

migration to psychosis is needed to further the understanding of the causes of psychotic 

disorders. Additional investigation on experiences of social exclusion within migrant groups is 

warranted to explore how measures, such as cultural distance, fluency in the dominant language, 

religious practice, or cultural identity may increase the experience of social exclusion for some 

groups of migrants. Innovative work done by Jongsma (2018) has investigated demonstrated 

that cultural distance explains much of the excess risk observed in minority ethnic groups in 

Europe (Jongsma, 2018). It may not be possible to conduct these studies in Sweden, as the 

registers and cohorts do not collect information on religious beliefs, cultural practices, or 

language fluency due to historic sensitivities around these issues. Proxy measures would need to 

be developed for this work to be investigated in the Swedish context. Alternately, studies based 

in the UK or North America may be able to examine the role that language, religion, and 

cultural practices have in the experiences of migrants upon arrival to the host country, which 

would be a fascinating extension of this work.  
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 Research on children of migrants and minority ethnic populations 

Some of the most interesting findings in this thesis were around the risk of psychotic disorders 

in children of migrants, which may differ from the factors increasing risk in migrants. Despite 

sharing similar levels of elevated risk to migrants, the explanations underlying this elevated risk 

may be different, as demonstrated in the ethnic density findings. Children of migrants have not 

been directly exposed to the pre-migratory environment or the stresses of the migration process, 

but the migration experiences of their parents could be passed on through in utero exposures, 

epigenetic mechanisms, parenting style influenced by previous stressors, or through the family 

environment.  

It is possible that minority ethnic status may be an important factor in the increase psychosis 

risk amongst children of migrants. Children of migrants who are visible minorities may occupy 

an “outsider” status their entire lives despite being born in Sweden, and thus be more likely to 

be exposed to social adversities and discrimination (Veling, 2013). Children of migrants may, in 

fact, occupy a “third culture”, where feel they do not belong in the country of their birth or the 

country of their parents’ origin. Children of migrants, thus, may need to negotiate conflicts 

between the cultural and social expectations of their migrant parents and the social norms and 

expectations of the host country.  

Children of migrants represent an important group for future research, as the complication of 

pre- and peri-migration exposures have been eliminated except possibly via in utero or 

epigenetic exposures, but the mechanisms underlying elevated psychosis risk has not yet been 

explained.  

 

 Accounting for fluid identities and cyclic migration patterns in research 

The language of migration has been rooted in an assumption of permeant rupture, whereby 

people abandon their country of origin for a new country. In my analysis, migrants were entered 

in upon first immigration and left the cohort upon first emigration. I did not account for multiple 

migrations or cyclic migration patterns. However, today migrants develop networks, cultures, 

patterns of living, and ideologies which span their country of origin and their host society 

(Basch et al., 2008). In order to represent the fluid, multi-faceted identities that migrants forge, 

the field of transnational studies has developed, challenging the conflation of geographic space 

and social identity. A challenge for epidemiological research is to capture the complex 

dynamics of migration and the fluid identities that these movements create. Rather than relying 

on the cultural referents of one hegemonic, spatially-bounded nation, migrants must forge 

identities that link together their country of origin and their host country. In doing so, migrants 

may occupy many social, religious, or political spaces simultaneously (Basch et al., 2008). 
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The context into which a migrant arrives as well as what it means to be a migrant in the host 

country shape the experience and the decisions to remain host country, return to the country of 

origin, or migrate to a new host country (Acevedo-Garcia et al., 2012). Economic opportunities, 

adequate housing, and access to social welfare systems can enhance the perception of being 

welcomed to the host country. In contrast, experiences of discrimination or structural barriers to 

employment, housing, or education could shape a migrants’ decision to return to her/his country 

of origin rather than face the acculturation challenges in the host country.  

More broadly, epidemiological research must find ways to account for the intersectional ways 

that multiple dimensions of identity, culture, inequality, or deprivation produce health in 

migrant populations that moves beyond the individual experience to capture dimensions of 

structural factors at play (Viruell-Fuentes et al., 2012). A more fulsome understanding of the 

social determinants of migrant mental health requires an intersectional approach in order to 

consider the “multiple social categories of identity, difference, and disadvantage” that migrants 

inhabit (Viruell-Fuentes et al., 2012). Structural approaches to the study of migrant health can 

demonstrate how interacting domains of power including migrant status, sex, class, and 

ethnicity shape health outcomes and how structural inequalities produce health inequalities.  

 Other contexts, different patterns?  

As highlighted in the limitations, ethnicity can take context-dependent meanings in different 

countries. What it means to be a migrant of Asian or Nordic origins may mean different things 

in Sweden to what it might mean in South America, based on historic patterns of migration and 

ingrained structural inequalities. The meaning of ethnicity is dynamic and thus the health effects 

of belonging to an ethnic group may differ internationally. Further research should concentrate 

on the mental health of migrants to other countries beyond Sweden to see how these patterns 

compare.  

 Family networks  

This research provided some evidence for the importance of family networks and family support 

to the mental health of migrants, however, more detailed measures of family networks including 

perceptual information would help shed light on the contribution of family and social support on 

the development of psychosis. Further, investigations into gendered experiences during the 

migration and settlement process may help explain some of the patterns of psychosis risk among 

migrant populations.  

 Mental health treatment and public mental health policy implications  

The mental health of migrants is an urgent public health need that requires immediate attention. 

While migrants comprise a minority of the population in most countries, globally, 3.3% of the 

world’s population were living as migrants outside their country of origin, which was 244 

million people in 2015 (United Nations Population Fund, 2016). This research provides 
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additional evidence of the disproportionate burden of psychotic disorders in migrant and 

minority groups, which continues to be a ‘tragedy of public health’ (Morgan and Hutchinson, 

2010). In addition to demonstrating the mental health gap for migrants, the research in this 

thesis highlights a range of factors in the social environment are important in the development 

of psychotic disorders, most consistent with socioeconomic explanations for the 

disproportionate burden. Thus, the immediate public health priority should be providing 

appropriate care for those who develop psychotic disorders. This research can be used to direct 

resources, as it points to a disproportionate burden in migrant groups, which could inform 

planning for service provision.  

Beyond providing care for those who develop psychotic disorders, there is a further 

responsibility for public mental health to take an upstream approach to investigate and intervene 

on factors that drive the inequality of mental health outcomes for migrants and minority ethnic 

individuals. Epidemiological studies, such as those described in this thesis, can be powerful 

tools to inform public policies around migration and integration. While this thesis adds to the 

growing body of evidence highlighting the excess burden of psychotic disorders in migrant 

populations, it does not uncover the underlying mechanisms driving these patterns. It would be 

premature to recommend governments adopt any particular settlement and integration policies 

until these are more fully explored. These approaches may include understanding what it means 

to be a migrant in Sweden and consider the modifiable factors that can be intervened on. 

Research by Kirkbride and colleagues (2010) showed that up to 22% of all psychosis in England 

could be prevented if the increased incidence associated with minority ethnic status could be 

removed (Kirkbride et al., 2010), but first we need better understanding of what factors are 

driving the disparity in mental health (Acevedo-Garcia et al., 2012). What makes being a 

migrant so deleterious for some groups but not for others and further what policies and 

population-based public mental health approaches can be implemented to address the structural 

inequalities and environmental factors that drive the excessive rate of psychosis in migrant and 

minority ethnic populations? These are pressing questions in public mental health that must be 

investigated to begin to address the inequality in mental health.  

 

6.7  Conclusions 

The overarching goal of this thesis was to describe the risk of psychotic disorders in migrant 

populations and then to explore possible explanations for elevated risk in migrants and children 

of migrants. I found commonalities between migration-related exposures and the risk of 

psychotic disorders, including bipolar disorder with psychosis, that were distinct form the 

patterns of risk for non-psychotic bipolar disorder. I then investigated several potential 

explanations for the disproportionate burden of psychotic disorders in migrants and their 
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children. In the largest study to date, I demonstrated differences in risk of psychotic disorders 

based on region of migrant origin, observing the highest risk among migrants from Africa. 

While migrants were at increased risk of psychotic disorders across all ages-of-migration when 

compared to Swedish-born individuals, the highest risk was observed among those migrating in 

adolescence and early adulthood. When looking at the impact of family networks during 

migration, I found differences by sex. Migrating with and joining family was associated with an 

increased risk for males, while lone female migrants were at the highest risk, suggesting that the 

influence of family relationships has differential effects on psychosis risk by sex. It is possible 

that this heterogeneity is due to gendered experiences or expectations, but more detailed 

research is needed to understand the disparate effects. At the neighbourhood level, I found that 

own-group ethnic density had a protective effect for migrants, and that living in areas with 

higher proportions of people from the same region had lower risks of developing non-affective 

psychosis. Interestingly, I found little evidence for own-group ethnic density among children of 

migrants. These findings provide new clues into possible ethnic patterning of psychosis risk in 

the post-migration social environment.  

This research highlighted factors at the individual, family, and neighbourhood levels that 

affected psychosis risk, which was consistent with the social determinants of health, which 

emphasizes the structural and social explanations for mental health. While much research is 

required to elucidate the complex aetiology of psychotic disorders, these findings add further 

evidence of the importance of the social environment in causation of psychotic disorders.  
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