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Abstract

Purpose—Some non-Western immigrant groups in Europe have elevated risk of psychosis
relative to native-born. It is hypothesized that neighborhood ethnic density moderates this risk.
Immigration to Sweden has increased substantially recently, particularly from the Middle East.
This study examined the relationship between neighborhood ethnic density (i.e., living in an
immigrant enclave) and risk of psychotic and affective disorders among three groups: Iraqi
immigrants, immigrants from other nations, and native-born Swedes.

Methods—Individuals aged 15 to 60, without prevalent psychopathology, were drawn from
Swedish population-based registries and followed from 2005 to 2010 (N=1,442,931). Multi-level
logistic regression was used to examine the association between neighborhood ethnic composition
and incident psychopathology.

Results—Cumulative incidence of psychopathology was greater in Iragi enclaves relative to
predominantly Swedish neighborhoods (6.3% vs. 4.5%). Iraqis living in enclaves did not have
significantly greater risk of psychosis (Odds Ratio (OR): 1.66, 95% Confidence Interval (Cl): 0.92
—2.97) or affective disorders (OR: 1.04, 95%CI: 0.85 — 1.27) relative to those in predominantly
Swedish neighborhoods. There was no increased risk of psychosis (OR: 0.93, p>0.05) or affective
disorders (OR: 0.93, p>0.05) for other immigrants living in an enclave. Swedes living in an
enclave had elevated risk of both psychosis (OR: 1.37, p<0.05) and affective disorders (OR: 1.14,
p<0.05) relative to those in predominantly Swedish neighborhoods. Second-generation Iragis had
higher risk of psychotic but not affective disorders relative to first-generation.
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Conclusions—Neighborhood ethnic density does not moderate risk of psychopathology for
immigrants in Sweden. Findings regarding Swedes are consistent with social drift.

Keywords

Immigrants; neighborhood; psychosis; depression; multi-level

INTRODUCTION

There is a growing appreciation of the role of contextual factors (neighborhood factors) on
risk of psychopathology. Numerous studies have shown that urbanicity, neighborhood
socioeconomic deprivation, and neighborhood social disorganization are associated with risk
of both psychotic and affective disorders (Faris & Dunham, 1939; McGrath et al., 2004;
Kirkbride et al., 2007; Lofors & Sundquist, 2007; Kim, 2008).

Neighborhood ethnic composition — the degree to which one's neighbors are of the same
ethnic background as oneself — has emerged as potential contributor to psychopathology,
particularly for racial/ethnic minorities (Veling & Susser, 2011). There are two competing
hypotheses about the relationship between neighborhood ethnic composition and
psychopathology among ethnic minorities (Halpern, 1993; Mair et al., 2010). The ethnic
density hypothesis postulates that ethnic minorities who live in neighborhoods with a high
concentration of people from their same ethnic background will have lower risk of
psychopathology than those who live in majority-populated neighborhoods because of
shared cultural values, language, and social support with their neighbors (Bhurgra & Arya,
2005; Veling & Susser, 2011; Bosqui et al., 2014) and/or reduced exposure to racism and
discrimination (Becares, Nazroo & Stafford, 2009). This hypothesis argues that, particularly
for immigrants who have limited knowledge of the customs and language of their host
country, living near individuals of their same ethnicity provides a social network buffer
against stressors and serves as a resource for socioeconomic advancement. Conversely, the
residential segregation hypothesis holds that ethnic minorities who live in neighborhoods
with a high ethnic density have higher risk of psychopathology than those who reside in
majority-populated areas because these neighborhoods are generally more economically
disadvantaged, have higher rates of crime, have restricted access to the labor market, and
have fewer positive resources (Veling & Susser, 2011; Xie & Gough, 2011).

Ethnic enclaves may be particularly important to the mental health of immigrants because
they provide a resource in terms of cultural goods, language, and kinship or social networks
(Logan et al., 2002). Enclaves are generally conceptualized as transitional spaces, in which
individuals or their offspring leave as they become more acculturated to the host nation;
alternatively, Logan, Zhang, and Alba (2002) defined an ethnic enclave as one in which
ethnic minorities, particularly second generation and beyond, may choose to live in despite
having the ability to live in a more integrated setting (Logan et al., 2002; Edin et al., 2003).
The process of spatial assimilation varies across immigration groups and has changed over
time as the source of immigrants to the United States and Northern and Western Europe has
shifted from Eastern European countries to Asian, African, and Latin American nations
(South et al., 2005; Iceland & Scopilliti, 2008). This indicates that new research on the
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determinants of mental health of racial/ethnic minority immigrants is needed as prior work
may have limited applicability to the modern immigration experience.

Previous research indicates that the relationship between neighborhood ethnic composition
and psychopathology varies by ethnic group and geographic location (Bosqui et al., 2014).
In the US, there is modest evidence that neighborhood ethnic composition is protective for
depressive symptoms among Latinos (Mair et al., 2010). In contrast, most studies indicate
that living in neighborhoods with high concentrations of African Americans is associated
with higher prevalence of depression among this group (Mair et al., 2010), largely due to the
fact these neighborhoods are often socioeconomically disadvantaged and formed largely by
a process of racial segregation rather than coalescing around a shared social identity
(Massey & Denton, 1993). In the UK and the Netherlands, where immigrants from Afro-
Caribbean and North African backgrounds, respectively, have elevated risk of non-affective
psychosis, there is suggestive evidence that this risk is mitigated by living in neighborhoods
with high density of ethnic immigrants (Kirkbride et al., 2007; Veling et al., 2008; Becares
et al., 2008; Schofield et al., 2011). However, an important limitation of many prior studies
stems from the way ethnic enclaves are defined and identified. Many studies rely on
convenience measures of “neighborhoods” (e.g., Census tracts) that often do not correspond
to a social space, many have failed to account for the correlations in contiguous space, and
often enclaves are identified by quantitative metrics alone (i.e., percent of the neighborhood
population that is immigrant) rather than identifying qualitatively distinct geographic areas
(i.e., distinct clusters of individuals with the same ethnic background).

The diversity of the Swedish population has increased substantially in the past 25 years.
Today nearly one in five Swedish residents is of foreign nationality (Statistics Sweden,
2009) and Sweden has become one of the main accepters of asylum seekers from conflict
areas of the Middle East, particularly Iraq (Statistics Sweden, 2009). Parallel to this influx of
immigration, income inequality has grown faster in Sweden than in any other industrialized
country (Organization for Economic Co-operation and Development [OECD], 2011). Recent
civil unrest by predominantly young Middle Eastern immigrants in Stockholm has brought
the relationship between the social and economic position of immigrants and satisfaction
and life outlook to the political forefront (Higgins, 2013). This confluence of increasing
diversity and income inequality makes Sweden a particularly relevant place to investigate
the relationships between immigrant ethnic enclaves and psychopathology.

The aim of this study was to assess whether living in an immigrant ethnic enclave moderates
risk of two classes of psychiatric disorders, non-affective psychosis and affective disorders,
among first and second-generation immigrants and native Swedes from 2005 to 2010.
Specifically, we sought to test the ethnic density vs. residential segregation hypotheses and
contrast the findings for three distinct populations: Iragi immigrants, immigrants of other
nations, and native-born Swedes. This analysis focuses on Iragi immigrants because this
population is the largest non-European migrant group in Sweden (and the largest among
asylum seekers) during the study period (Migrationsverket, 2014), and because Iraqi
immigrants are among the least socially-integrated migrant groups (Fredlund-Blomst, 2014).
Finally, we chose to focus on a single nationality in order to account for migration history
differences (e.g., asylum vs. employment driven) that vary across immigrant groups.
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The study population was derived from nationwide registry data linked at the Centre for
Primary Health Care Research at Lund University in Malmé Sweden (Sundquist et al., 2004;
Lofors & Sundquist, 2007). National census data in 2005 (e.g., age, sex, marital status,
education, household income and nationality) was linked to a Geographic Information
Systems (GIS) database which covers the entire nation. All residential addresses in Sweden
have been geocoded to small geographic units that have boundaries defined by
homogeneous types of buildings. These neighborhood areas, called Small Area Market
Statistics (SAMS), have an average of 1000 people (2000 in the Stockholm area) and were
used to approximate neighborhoods (Sundquist et al., 2004). All linkages were performed
using an individual national identification number that is assigned to each person (including
immigrants upon settlement) in Sweden for their lifetime, which was replaced by a random
serial number for analysis in order to provide anonymity.

The Swedish Census records nation of birth but not other characteristics of race/ethnicity. In
order to identify the three subpopulations of interest — first- and second-generation Iraqi
immigrants, first- and second-generation immigrants from other nations, and native Swedes
— the Census data was linked to the Multi-Generational Registry (MGR). The MGR
identifies each individual's mother and father (if known) and place of birth. “Native Swedes'
were defined as individuals who were born in Sweden (2"d generation) and both of whose
parents were also born in Sweden (15t generation). Iragi immigrants were defined as
individuals who were either born in Iraq (1t generation) or who had at least one parent who
was born in Iraq (2" generation). Similarly, members of other immigrant groups were
defined as individuals who were either born outside of Sweden (15t generation) or who had
at least one parent who was born outside of Sweden (2" generation), excluding Irag. The 10
most common non-lragi immigrant groups represented in this analyses were from Finland
(25%), countries in Asia (other than Turkey, Iran or Iraq) (10.9%), countries in Africa
(8.5%), Yugoslavia (7.2%), Iran (6.4%), Poland (5.0%), Turkey (4.0%), Bosnia (3,8%),
Chile (2.7%) and nations in South America (other than Chile) (2.7%).

This analysis is restricted to individuals aged 15 to 60 living in the three most populated
municipalities in Sweden: Stockholm, Malmg, and Goteborg. Approximately 17.9% of the
Swedish population resides in these areas. The total number of SAMS included was 1,490
(N=1,442,931 people). The analytic sample is restricted to individuals with no history of
non-affective psychosis (for the non-affective psychosis analysis) or affective disorder (for
the affective disorder analysis) in 2004 (one year before follow-up began).

This study is approved by the Institutional Review Board at the Centre for Primary Health
Care Research at Lund University.

Immigrant enclaves—There are various approaches to quantifying neighborhood ethnic
composition, and an enclave generally does not indicate that the majority of the
neighborhood is of the same ethnicity (Logan et al., 2002). Rather, Borjas (1998) argued that
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an immigrant enclave is a neighborhood in which the probability that an immigrant resides
there is more than twice the probability of an immigrant living in other areas; that is,
enclaves can be defined as areas with a relatively higher proportion of immigrants as
compared to surrounding areas.

Iragi immigrant enclaves were defined using GIS methods. The number of the Iragi
immigrants (first or second generation) in each SAMS was used to identify ethnic enclaves
using the Moran Index (MI) (Anselin, 1995; Logan et al., 2002). The M1 is a measure of
relative similarity across areas (spatial autocorrelation), which ranges from -1 to +1. The
probability of these values follows an approximately normal distribution and produces a z-
score and associated p-value. Positive Ml values indicate that a neighborhood characteristic
(e.g., number of Iragi immigrants) is more similar to its neighboring areas than expected
under the null hypothesis of a random distribution of attributes (Moran, 1948). This SAMS
is then considered part of a cluster, or enclave. Negative Ml values indicate that a SAMS is
more dissimilar to its neighboring areas under the null; this SAMS is an outlier. Only
clusters with positive MI values and p-values <0.05 were considered enclaves for this
analysis.

Using this approach, each SAMS was identified as either being an Iragi enclave or not. We
identified 15 enclaves in Stockholm with an average population density of Iraqgis of 10.2%;
nine in Malm@ with an average population density of Iraqgis of 15.5%; and 25 in Goteborg
with an average population density of Iraqgis of 13.1% (Supplemental Figure 1). As a
comparison, Iragi immigrants make up only 2.1% of the total sample population in these
urban areas (Table 1), and only 1.4% of the total population in Sweden. We identified only 2
outlier SAMS, which were excluded from the analysis.

Psychopathology—Incident cases of non-affective psychosis and affective disorders
from 2005 — 2010 were identified from nationwide psychiatric inpatient and outpatient
registries. The quality of these registries in Sweden is very high (Ludvigsoon et al., 2011).
For both conditions we identified a “broad” and “narrow” case definition. The broad case
definition of non-affective psychosis included schizophrenia and other non-affective
psychotic disorders indicated by ICD10 codes F20 (schizophrenia, all subtypes), F22
(persistent delusional disorders), F23 (acute and transient psychotic disorders), F28 (other
non-organic psychotic disorders) and F29 (unspecified non-specific organic psychosis). The
narrow definition was limited to ICD10 code F20. The broad case definition of affective
disorders included F32 (depressive episode), F33 (recurrent depressive episode), F34.1
(dysthymia), F40 (phobic anxiety disorders), and F41 (other anxiety disorders). The narrow
definition of affective disorders was limited to ICD10 codes F32, F33, and F34.1. Prevalent
cases (January 1, 2004 — December 31, 2004) of non-affective psychosis and affective
disorders (both broad case definitions) were excluded from analysis for each outcome,
respectively.

Other covariates—Individual-level covariates included age, sex, educational attainment
(categorized as <9 years, 10-11 years or =12 years of schooling), income (categorized into
quartiles), and first or second-generation immigrant status. Because of the correlation
between immigrant status and residential socioeconomic status (SES), we also accounted for
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neighborhood deprivation. As previously described (Sundquist et al., 2004; Mezuk et al.,
2013), a neighborhood deprivation index at the SAMS level was compiled from information
on (a) percent with low educational attainment, (b) percent with low income, (c) percent
unemployed, and (d) percent receiving social welfare assistance. These components were
combined into a weighted sum, with higher values indicating more deprived neighborhoods.
This index was then standardized and categorized for analysis as low deprivation (>1
standard deviation (SD) below the mean), moderate deprivation (=1 SD below and <1 SD
above the mean) and high deprivation (>1 SD above the mean).

The goal of this analysis was to assess whether the incidence of non-affective psychosis and
affective disorders in the Iragi enclaves differed from that of the other SAMS, and whether
this effect was consistent across three subpopulations: Iragi immigrants, immigrants from
other nations (excluding Iraq), and native Swedes. Models were estimated separately for
these three subpopulations. Multi-level logistic regression was to assess the association
between residing in an Iragi enclave and incidence of psychopathology while accounting for
the nesting of observations within SAMS. For each subpopulation, three models were
estimated: Model 1: unadjusted, Model 2: adjusted for neighborhood deprivation, and Model
3: additionally adjusted for individual-level demographic characteristics and SES.
Comparing the estimates from Models 1 and 2 illustrates the degree to which any effect of
living in an Iragi enclave has on psychopathology independent from that of neighborhood
deprivation. Comparing the estimates from Models 2 and 3 illustrates the degree to which
individual-level risk factors contribute to psychopathology risk, independent from those
related to neighborhood context. Finally, we estimated the intraclass correlation coefficient
(ICC), the proportion of variance in the outcome attributable to differences between
individuals in different SAMS versus differences between individuals within the same
SAMS (Bryk & Raudenbush, 1992; Snijders & Bosker, 1999). The ICC ranges from 0 to 1;
higher values indicate that individuals within the SAMS are more highly correlated than
individuals in different SAMS.

Analyses were completed using ArcGIS software (version 10), SAS (version 9.2) and
MLwiN (version 2.021). All p-values refer to two-tailed tests.

Figure 1 illustrates the distribution of Iragi enclaves and the cumulative incidence of non-
affective psychosis and affective disorders in the three municipalities. Table 1 shows how
the population composition and SES of the neighborhood varied as a function of the
proportion of the SAMS that is an immigrant (first or second generation, from any nation). It
indicates, consistent with prior work, that immigrant density was strongly inversely
correlated with neighborhood SES; the average neighborhood deprivation score for SAMS
with the lowest density of immigrants was 0.48 as compared to 4.15 for SAMS with the
highest density.

As shown by Table 2, the overall cumulative incidence of psychotic and affective disorders
was greater in the Iraqgi enclaves than in the predominantly-Swedish areas (6.3% vs. 4.5%).
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Overall, immigrants had higher cumulative incidence of affective disorders (5.9% for Iraqgi
and 4.7% for other immigrants) but not non-affective psychosis (0.5% for Iragi and 0.7% for
other immigrants) relative to native-born Swedes (3.9% for affective disorders and 0.5% for
non-affective psychosis).

The relationship between neighborhood ethnic density and psychopathology varied across
the subpopulation groups. In crude and neighborhood-deprivation adjusted models, Iragis
living in enclaves had similar risk of affective disorders as those living in predominantly
Swedish areas (Odds Ratio (OR)cryde: 0.94, 95% Confidence Interval (CI): 0.80 — 1.11;
ORNeighborhood: 1.06, 95%CI: 0.86-1.29). In crude and neighborhood-deprivation adjusted
models, Iraqi immigrants living in enclaves had elevated risk of psychotic disorders relative
to Iraqis living in predominantly-Swedish neighborhoods (OR¢cryge: 1.43, 95% CI: 0.92 —
2.22; ORNeighborhood: 1.66, 95% CI: 0.93 — 2.96), but these differences were not statistically
significant. As shown by Table 3, these relationships were largely unchanged after
accounting for other individual-level covariates (for affective disorders, OR: 1.04, 95% CI:
0.85 - 1.27 and for psychotic disorders (OR: 1.66, 95% CI: 0.92 — 2.97). Regardless of
neighborhood context, second-generation Iragi immigrants had elevated risk of psychotic
disorders (OR: 2.50, 95% CI: 1.28 — 4.89), but not affective disorders (OR: 0.92, 95% CI:
0.74 - 1.13), relative to first-generation immigrants.

For immigrants from other nations, consistent with the residential segregation hypothesis,
living in an enclave was associated with higher risk of both forms of psychopathology, but
this relationship was entirely due to these areas having higher neighborhood deprivation
(left-hand column, Table 4). However, native Swedes living in an Iragi enclave had elevated
risk of both affective disorders (OR: 1.12, 95% CI: 1.00 — 1.25) and psychotic disroders
(OR: 1.36, 95% CI: 1.06 — 1.76) relative to Swedes living in predominantly Swedish
neighborhoods, even after accounting for neighborhood deprivation and individual
characteristics (right-hand column, Table 4). These relationships were similar for the narrow
definition of the outcomes.

DISCUSSION

In this study we sought to explore and contrast the predictions of the ethnic density and
residential segregation hypotheses of how ethnic enclaves relate to mental health. The
primary finding of this study is that, in contrast to several prior reports of non-Western
immigrants in other parts of Europe (Halpern & Nazroo, 2000; Kirkbride et al., 2007,
Kirkbride et al., 2008; Veling et al., 2008; Schofield et al., 2011; Shaw et al., 2012), our
results did not support the ethnic density hypothesis (e.g., lower risk of psychopathology for
immigrants living in ethnic enclaves) for Iragi immigrants in Sweden. Our findings were
consistent with the residential segregation hypothesis (e.g., higher risk psychopathology for
immigrants in ethnic enclaves) for immigrants from other nations. Finally, our analysis of
the native-born population indicates that living in an ethnic enclave is associated with
elevated risk of psychopathology among native-born Swedes. Our findings are consistent
with the conclusions of recent reviews of the ethnic density hypothesis for psychotic
disorders which argued that the relationship between ethnic density and psychopathology is
not uniform across immigrant groups (Shaw et al., 2012; Bosqui et al., 2014). To our
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knowledge this is the first study to examine the relationship between residential ethnic
composition and psychopathology in Sweden, and among the first to examine this
relationship among immigrants from the Middle East specifically.

There are several reasons why our findings differ from prior reports. The first pertains to the
measurement of ethnic density, and specifically the identification of Iragi ethnic enclaves.
Our approach of using spatial autocorrelation to identify enclaves has not, to our knowledge,
been widely applied in prior research of psychopathology. We feel there are several
strengths to this method over other metrics, particularly the ability to quantify the degree of
clustering relative to a specific null hypothesis. However, in order to more directly compare
our findings to reports that have modeled neighborhood immigrant density as a continuous
variable, we conducted a post hoc sensitivity analysis using this formulation and our
findings were consistent with our main analysis (Supplemental Table 1). Another difference
stems from our focus on Iragi immigrants. To our knowledge this is the first study to
examine whether ethnic density is related to psychopathology for this group. The
intersection of ethnic identity, experiences of discrimination, and expectations and attitudes
toward the host nation is complex and differs for each migrant group (Veling & Susser,
2011; Verkuyten & Martinovic, 2012). The complex relationship between these
characteristics may, in part, be reflected by the findings regarding generational status and
psychopathology among the Iragi sample. Our results indicate that second-generation Iraqi
immigrants have increased odds of non-affective psychosis, but not affective disorders,
compared to first-generation regardless of their neighborhood context. While cross-national
comparisons must be interpreted with caution given differences in immigration histories,
these results are consistent with the greater prevalence of psychiatric disorders in second-
generation relative to first-generation Latinos in the US (Alegria et al., 2007) and among
African and Caribbean black immigrants to Western Europe (McGrath J et al. 2004). It is
common for Latinos living in the U.S. to “shift back and forth” between the customs, values,
and traditions of two cultures, which may impose additional social and psychological
pressures to assimilate while in a minority status position (Alegria et al., 2007), particularly
if this process occurs in the context of exposure to discrimination (Chakraborty &
McKenzie, 2002; Veling & Susser, 2011). Unfortunately we do not have data on these
psychosocial social constructs and experiences to test how these processes relate to
psychopathology in the present study. Finally, there may be particularities about Sweden as
a host nation that makes our findings differ from prior research; specifically, we note that
high deprivation urban neighborhoods in Sweden have a higher concentration of both
health-harming (e.g., bars, fast-food restaurants) and health-promoting (e.g., exercise
facilities, health clinics) resources (Kawakami, Li & Sundquist, 2011) than low poverty
areas, which may contribute to our null findings.

Our findings regarding the relationship between immigrant ethnic density and greater risk of
psychopathology for native born Swedes are consistent with the social drift hypothesis (e.g.,
psychopathology negatively impacts SES attainment) and replicate prior work on the health
of whites who live in neighborhoods where the majority of the population is non-white (e.g.,
majority-minority neighborhoods) (Halpern & Nazroo, 2000; Termorshuizen et al., 2014).
Although our findings do not support the ethnic density hypothesis, we note that every

Soc Psychiatry Psychiatr Epidemiol. Author manuscript; available in PMC 2016 November 01.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mezuk et al. Page 9

immigration experience is unique (e.g., social norms, cultural customs, and resources of the
immigrant group; the migration and acculturation process, including experiences of
discrimination; and the norms, customs, and economic status of the host nation), and thus it
is not surprising that findings regarding the relationship between ethnic density and mental
health are mixed. We also note that the immigrants in our sample had higher cumulative
incidence of affective disorders but not non-affective psychosis relative to the native-born
population; this is consistent with other research showing that the cumulative experience of
pre-migration stressors, the migration experience itself, and exposure to stressors after
arriving in the host country, including experiences of discrimination, are important
determinants of stress-related psychopathology such as affective disorders for immigrants
(Tinghdg et al., 2007; Tinghdg et al., 2010; Veling & Susser, 2011; Gilliver et al., 2014).

These results should be interpreted in light of study limitations. Immigrant enclaves are
characterized both by the people that live in them (e.g., immigrants with limited material
resources) and by their physical environment (e.g., limited access to goods, services and
other resources). We acknowledge that our reliance on quantitative data means that we have
only a limited understanding as to how life differs for individuals (both immigrants and
native Swedes) living in these areas as compared to predominantly Swedish neighborhoods
(Borjas, 1998; Logan et al., 2002). Finally, while we chose to focus on a single immigrant
group to account for variation in migration history, we acknowledge that there is
heterogeneity within the Iragi immigrant population (e.qg., religious affiliations) we were
unable to capture with our data. While we feel that the strengths of our categorical definition
of enclaves outweigh the limitations of this method, the results of our sensitivity analysis
using a continuous measure were consistent with our main analysis. As with prior studies in
the field, we have no information on immigrants who repatriated to their country of origin.
Our assessments of psychopathology are limited to cases clinically-identified in specialty
care. Psychiatric care is readily available in Sweden in a universal manner, however if
immigrants who live in enclaves, particularly those with less severe symptomology, were
less likely to access healthcare than those living in predominantly Swedish areas this reduce
our ability to detect a significant effect. This study also has a number of strengths. We were
able to empirically identify Iragi immigrant enclaves using GIS methods and our large
sample and prospective design provided precision regarding the relationship between living
in an immigrant enclave and risk of a broad range of psychopathology.

Our findings add to the growing literature on the relationship between contextual factors and
psychopathology, particularly for ethnic minority immigrants, and illustrate the complexity
inherent in investigating the relationships between ethnicity and mental health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Funding and Acknowledgements
This work was supported by grants from the National Institute of Diabetes and Digestive and Kidney Diseases

(R21-DK8356430) and National Institute of Mental Health (K01-MH093642) to Briana Mezuk, the Swedish
Research Council to Kristina Sundquist (2011-3340), the Swedish Research Council to Jan Sundquist (2012-2378),

Soc Psychiatry Psychiatr Epidemiol. Author manuscript; available in PMC 2016 November 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Mezuk et al.

Page 10

the Swedish Research Council for Health, Working Life and Welfare to Kristina Sundquist and Jan Sundquist (In
Swedish: Forte). The sponsors had no role in the design, interpretation, or publication of this manuscript. Research
reported in this publication was also supported by the National Heart, Lung, And Blood Institute of the National
Institutes of Health under Award Number RO1IHL116381. The content is solely the responsibility of the authors and
does not necessarily represent the official views of the National Institutes of Health. The authors would also like to
acknowledge Kristen Rice, MPH for her contributions to this project.

REFERENCES

Alegria M, Mulvaney-Day N, Torres M, Polo A, Cao Z, Canino G. Prevalence of psychiatric disorders
across Latino subgroups in the United States. American Journal of Public Health. 2007; 97:68-75.
[PubMed: 17138910]

Anselin L. Local indicators of spatial association — LISA. Geographical Analysis. 1995; 27:93-115.

Becares L, Nazroo J, Stafford M. The buffering effects of ethnic density on experienced racism and
health. Health Place. 2009; 15:700-708.

Bhurgra D, Arya P. Ethnic density, cultural congruity and mental illness in migrants. International
Review of Psychiatry. 2005; 17:133-13. [PubMed: 16194783]

Borjas GJ. To Ghetto or Not to Ghetto: Ethnicity and Residential Segregation. Journal of Urban
Economics. 1998; 44:228-253.

Bosqui TJ, Hoy K, Shannon C. A systematic review and meta-analysis of the ethnic density effect in
psychotic disorders. Social Psychiatry and Psychiatric Epidemiology. 2014; 49:519-529. [PubMed:
24114240]

Bryk, AS.; Raudenbush, SW. Hierarchical Linear Models: Applications and Data Analysis Methods.
Sage Publications; Thousand Oaks, CA: 1992.

Chakraborty A, McKenzie K. Does racial discrimination cause mental illness? British Journal of
Psychiatry. 2002; 180:475-477. [PubMed: 12042221]

Edin P, Fredricksson P, Aslund O. Ethnic enclaves and the economic success of immigrants—
Evidence from a natural experiment. The Quarterly Journal of Economics. 2003; 118:329-357.

Faris, REL.; Dunham, HW. Mental disorders in urban areas: an ecological study of schizophrenia and
other psychoses. Chicago Press; Oxford, UK: 1939.

Fredlund-Blomst, S. [Accessed 21 November 2014] Assessing Immigrant Integration in Sweden after
the May 2013 Riots. Migration Policy Institute. 2014. http://www.migrationpolicy.org/

Gilliver SC, Sundquist J, Li X, Sundquist K. Recent research on the mental health of immigrants to
Sweden: a literature review. European Journal of Public Health. 2014; 24:72-79. [PubMed:
25108001]

Halpern D. Minorities and mental health. Social Science & Medicine. 1993; 36:597-607. [PubMed:
8456329]

Halpern D, Nazroo J. The ethnic density effect: results from a national community survey of England
and Wales. The International Journal of Social Psychiatry. 2000; 46:34-46. [PubMed: 14529077]

Higgins, A. [Accessed 21 November 2014] In Sweden, riots put an identity in question. New York
Times. 2013. http://www.nytimes.com/2013/05/27/world/europe/swedens-riots-put-its-identity-in-
question.html?pagewanted=all&_r=0

Iceland J, Scopilliti M. Immigrant residential segregation in US metropolitan areas: 1990-2000.
Demography. 2008; 45:79-94. [PubMed: 18390292]

Kawakami N, Li X, Sundquist K. Health-promoting and health-damaging neighbourhood resources
and coronary heart disease: a follow-up study of 2,165,000 people. Journal of Epidemiology and
Community Health. 2011; 65:866-872. [PubMed: 21296906]

Kim D. Blues from the neighborhood? Neighborhood characteristics and depression. Epidemiologic
Reviews. 2008; 30:101-117. [PubMed: 18753674]

Kirkbride JB, Boydel J, Ploubidis GB, Morgan C, Dazzan P, McKenzie K, Murray RM, Jones PB.
Testing the association between the incidence of schizophrenia and social capital in an urban area.
Psychological Medicine. 2008; 38:1038-1094.

Soc Psychiatry Psychiatr Epidemiol. Author manuscript; available in PMC 2016 November 01.


http://www.migrationpolicy.org/
http://www.nytimes.com/2013/05/27/world/europe/swedens-riots-put-its-identity-in-question.html?pagewanted=all&_r=0
http://www.nytimes.com/2013/05/27/world/europe/swedens-riots-put-its-identity-in-question.html?pagewanted=all&_r=0

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Mezuk et al.

Page 11

Kirkbride JB, Morgan C, Fearon P, Dazzon P, Murray RM, Jones PB. Neighbourhood-level effects on
psychoses: re-examining the role of context. Psychological Medicine. 2007; 37:1413-1425.
[PubMed: 17472758]

Lofors J, Sundquist K. Low-linking social capital as a predictor of mental disorders: a cohort study of
4.5 million Swedes. Social Science & Medicine. 2007; 64:21-34. [PubMed: 17011689]

Logan J, Zhang, Alba R. Immigrant enclaves and ethnic communities in New York and Los Angeles.
American Sociological Review. 2002; 62:299-322.

Ludvigsson JF, Andersson E, Ekbom A, Feychting M, Kim JL, Reuterwall C, Heurgren M, Olausson
PO. External review and validation of the Swedish national inpatient register. BMC Public Health.
2011; 11:450. [PubMed: 21658213]

Mair C, Diez Roux AV, Osypuk TL, Rapp SR, Seeman T, Watson KE. Is neighborhood racial/ethnic
composition associated with depressive symptoms? The multi-ethnic study of atherosclerosis.
Social Science & Medicine. 2010; 71:541-550. [PubMed: 20541303]

Massey, DS.; Denton, NA. American Apartheid: Segregation and the making of the underclass.
Harvard University Press; Cambridge, MA: 1993.

McGrath J, Saha S, Welham J, EI SO, MacCauley C, Chant D. A systematic review of the incidence of
schizophrenia: the distribution of rates and the influence of sex, urbanicity, migrant status and
methodology. BMC Medicine. 2004; 2:13. [PubMed: 15115547]

Mezuk B, Chaikiat A, Li X, Sundquist J, Kendler KS, Sundquist K. Depression, neighborhood
deprivation and risk of type 2 diabetes. Health Place. 2013; 23:63-69. [PubMed: 23771166]

Migrationsverket, Sweden Migration Board. [Accessed 21 November 2014] Applications for asylum
received 1984-2012. 2014. http://www.migrationsverket.se/English/Private-individuals/
Protection-and-asylum-in-Sweden/Asylum-regulations.html

Moran PAP. The interpretation of statistical maps. Journal of the Royal Statistical Society Series B-
Statistical Methodology. 1948; 10:243-251.

Organization for Economic Co-operation and Development (OECD). [Accessed 21 November 2014]
Divided we stand: why inequality keeps rising. 2011. http://www.oecd.org/els/soc/
dividedwestandwhyinequalitykeepsrising.htm

Schofield P, Ashworth M, Jones R. Ethnic isolation and psychosis: re-examining the ethnic density
effect. Psychological Medicine. 2011; 41:1263-1269. [PubMed: 20860862]

Shaw RJ, Atkin K, Becares L, Albor CM, Stafford M, Kiernan KE, Nazroo JY, Wilkinson RG, Pickett
KE. Impact of ethnic density on adult mental disorders: narrative review. The British Journal of
Psychiatry. 2012; 201:11-19. [PubMed: 22753852]

Snijders, TAB.; Bosker, R. Multilevel Analysis: An Introduction to Basic and Advanced Multilevel
Modeling. Sage Publications; Thousand Oaks, CA: 1999.

South SJ, Crowder K, Chavez E. Migration and spatial assimilation among US Latinos: Classical
versus segmented trajectories. Demography. 2005; 42:497-521. [PubMed: 16235610]

Statistics Sweden. [Accessed 21 November 2014] Description of the Population in Sweden 2008.
2009. http://www.scb.se/statistik/_publikationer/BE0101 2008A01 BR_BEO0109TEXT.pdf

Sundquist K, Malmstrém M, Johansson SE. Neighbourhood deprivation and incidence of coronary
heart disease: a multilevel study of 2.6 million women and men in Sweden. Journal of
Epidemiology and Community Health. 2004; 58:71-77. [PubMed: 14684730]

Termorshuizen F, Smeets HM, Braam AW, Veling W. Neighborhood ethnic density and psychotic
disorders among ethnic minorities in Utrecht City. Social Psychiatry and Psychiatric
Epidemiology. 2014; 49:1093-1102. [PubMed: 24554124]

Tinghog P, Al-Saffar S, Carstensen J, Nordenfelt L. The association of immigrant- and nonimmigrant-
specific factors with mental ill health among immigrants in Sweden. The International Journal of
Social Psychiatry. 2010; 56:74-93. [PubMed: 19592449]

Tinghdg P, Hemmingsson T, Lundberg I. To what extent may the association between immigrant
status and mental health be explained by socioeconomic factors? Social Psychiatry and Psychiatric
Epidemiology. 2007; 42:990-996. [PubMed: 17846697]

Veling W, Susser E. Migration and psychotic disorders. Expert Review of Neurotherapeutics. 2011,
11:65-76. [PubMed: 21158556]

Soc Psychiatry Psychiatr Epidemiol. Author manuscript; available in PMC 2016 November 01.


http://www.migrationsverket.se/English/Private-individuals/Protection-and-asylum-in-Sweden/Asylum-regulations.html
http://www.migrationsverket.se/English/Private-individuals/Protection-and-asylum-in-Sweden/Asylum-regulations.html
http://www.oecd.org/els/soc/dividedwestandwhyinequalitykeepsrising.htm
http://www.oecd.org/els/soc/dividedwestandwhyinequalitykeepsrising.htm
http://www.scb.se/statistik/_publikationer/BE0101_2008A01_BR_BE0109TEXT.pdf

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Mezuk et al. Page 12

Veling W, Susser E, van Os J, Mackenbach JP, Selten JP, Hoek HW. Ethnic density of neighborhoods
and incidence of psychotic disorders among immigrants. The American Journal of Psychiatry.
2008; 165:66—73. [PubMed: 18086750]

Verkuyten M, Martinovic B. Social identity complexity and immigrants' attitude toward the host
nation: the intersection of ethnic and religious group identification. Personality & Social
Psychology Bulletin. 2012; 38:1165-1177. [PubMed: 22645163]

Xie Y, Gough M. Ethnic enclaves and the earnings of immigrants. Demography. 2011; 48:1293-1315.
12. [PubMed: 21863367]

Soc Psychiatry Psychiatr Epidemiol. Author manuscript; available in PMC 2016 November 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Mezuk et al.

Panel A: Cumulative incidence of affective disorders

Stockholm

K s

N

Incidence rate % Malmo

__/Gothenburg

e

Panel B: Cumulative incidence of non-affective psychosis

Stockholm _(Gothenburg Incidence rate % Malmé

0153  6Kiometers 0153 6 Kilometers 0 15 3 6 Kilometers
[ — 1 IS E—|

Figure 1.
Spatial distribution of cumulative incidence of affective disorders and non-affective

psychosis: 2005 — 2010

Dark outlined areas indicate Iragi immigrant enclaves (N=49) in three municipalities
(Stockholm, Gothenburg and Malmd) (N=1,442,931). Areas without coloring are not
included in the analysis (insufficient population size).
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