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ABSTRACT

Objective: Accumulating evidence implicates social
context in the etiology of psychosis. One important line

of epidemiologic research pointing to a potentially causal
role of social context pertains to what is termed social
fragmentation. The authors conducted a systematic review
of the relationship between area-level social fragmentation
and psychosis.

Data Sources: Three databases (MEDLINE, PsycINFO, and
Web of Science) were searched from inception to May 2,
2021.There were no language restrictions. Search terms
were those that identify the area-level orientation, social
fragmentation, sample, and outcome.

Study Selection: Inclusion criteria were the following:

(1) social environment measured at the area level with

(2) psychosis outcomes (incidence rates, prevalence of
psychosis or schizophrenia, age at onset of psychosis,
psychotic symptom severity, and duration of untreated
psychosis). In total, 579 research articles were identified, and
19 were eligible to be included in this systematic review.

Data Extraction: Two reviewers independently screened,
extracted data from, and coded all articles.

Results: Evidence from 14 of 19 articles indicates that area-
level characteristics reflecting social fragmentation are
associated with higher psychosis rates and other outcomes
of psychosis even after controlling for other area-level
characteristics including deprivation, social capital, race/
ethnicity, and urbanicity and individual-level characteristics
including age, sex, migrant status, and socioeconomic
status.

Conclusions: In conclusion, this review finds evidence
that measures of area-level social fragmentation are
associated with higher psychosis rates. Further research
into mechanisms is needed to better characterize this
association.
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In the past few decades, there has been a burgeoning body
of research showing that environmental factors, including
neighborhood characteristics (eg, urbanicity and social
fragmentation), are associated with risk for psychosis.!?
Importantly, urban environmental exposure during upbringing
is a well-established risk factor in the development of
schizophrenia.® Although this association was previously
thought to be largely explained by a move to urban places (drift)
by individuals with schizophrenia or its prodrome rather than
exposure to urban environment (causation), later studies have
since provided evidence that drift is unlikely to fully account
for this association based on evidence of temporality and dose-
response relationship."*> Recently, it has been suggested that
socio-environmental characteristics such as social fragmentation®
may partly explain why youth in urban areas are more likely to
report psychotic experiences.

The earliest investigators to explore the relationship between
neighborhood characteristics and schizophrenia were Faris
and Dunham.” They demonstrated spatial heterogeneity of
schizophrenia across city zones in Chicago, with highest rates
in the inner city areas characterized by high foreign-born
and Black populations, residential mobility (moving), and
social disorganization.” These findings were later replicated in
multiple other cities and countries."1 However, these studies
were criticized for their cross-sectional study design and lack
of a multilevel analysis approach that would account for the
hierarchical data structure of individuals clustering within
neighborhoods.

There has been growing evidence suggesting that lack of social
integration and inclusion may be an important determinant
of incidence of psychosis.'"'? For example, social adversity,'?
perceived discrimination,'* and moving during childhood and
adolescence'® have been shown to be risk factors for psychosis. At
the neighborhood level, several studies have consistently found
an inverse relationship between the incidence of schizophrenia
among non-White ethnic minorities and the proportion of
minorities.'®!” In addition, neighborhoods with greater levels of
residential instability,'® other indices of social fragmentation,'?
and social isolation? have been shown to be associated with
higher rates of schizophrenia and psychosis. In fact, social
fragmentation has been shown to predict the association between
urbanicity and psychosis,® suggesting that the social stress of the
living environment may play an important role in psychosis.

The term social fragmentation has been used interchangeably
with social disorganization''? and social fragmentation also shares
many similar census variables with area-level social isolation.?
A related and potentially overlapping term is social capital; social
capital is characterized by high levels of civic participation,!
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Clinical Points

B Accumulating evidence implicates social context in the
etiology of psychosis.

B Area-level measures of social fragmentation are associated
with higher psychosis rates and may also be associated with
other psychosis outcomes, including higher prevalence and
earlier age at onset of psychosis.

B Further investigation into the mechanisms of these
associations is needed.

social networks, and trust.”> Although social capital may
seem to be inversely related to social fragmentation, these
concepts have been studied separately—social capital has
been measured by voter turnout’! and volunteering.??
Social disadvantage?® is another distinct concept that has
been measured using various individual-level indices,
including unemployment, living alone, and being single.

If the social stress of living in a socially fragmented
neighborhood leads to the development of psychosis, then
social fragmentation would lead to not only the increase in
psychosis rates, but also earlier age at onset of psychosis and
greater psychotic symptom severity. Living in areas with
greater social fragmentation also has been associated with
poor access to health care,” which could delay treatment for
psychosis. Further characterizing the components of social
fragmentation in relation to these outcomes will allow us
to better understand the various pathways through which
the social environment might impact psychosis outcomes.

The last review examining the relationship between
social fragmentation and psychosis* suggested that social
fragmentation partially explained the geographic variation
of schizophrenia rates, but it was still unclear what aspects
of “area-level social fragmentation” have clinical relevance
to schizophrenia outcomes. Since then, a growing number
of studies have further investigated the individual (or
combination of) components of social fragmentation in
relation to schizophrenia rates and other outcomes.

The present study aimed to provide a systematic review
of the relationship between social fragmentation and
psychosis rates and other outcomes, including prevalence,
age at onset of psychosis, psychotic symptom severity, and
duration of untreated psychosis (DUP).

METHODS

Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement guidelines
for conducting systematic reviews and meta-analyses?
were followed. After we identified all potential articles
meeting our eligibility criteria, it became apparent that the
application of statistical procedures to perform a meta-
analysis was not possible because of major heterogeneity
in measures of social fragmentation and statistical methods
across studies.

The search was conducted from inception to May 2,
2021, to identify relevant publications using MEDLINE,

PsycINFO, and Web of Science. There were no date or
language restrictions.

Eligibility Criteria

Inclusion criteria were as follows: (1) social environment
was measured at the neighborhood level or within a
geographically defined area; (2) there was an objective
measurement of social fragmentation, which included
variables generated from single or composite measures
(percentage of single-person households, single persons
[marital status], people who moved, and renters); (3) study
samples were diagnosed with psychosis or schizophrenia;
(4) outcomes included incidence rates, first-ever admission
rates, prevalence of psychosis or schizophrenia, age at onset
of psychosis, psychotic symptom severity, and DUP; and (5)
studies contained original data on these outcomes.

Terms That Identify Cases
The following search items were used, which were all
combined using the logic operator AND:

a. Terms that identify the area-level orientation:
neighbourhood OR neighborhood OR area-level

b. Terms that identify social fragmentation: social
fragmentation OR socially fragmented OR social
environment OR social composition OR social
disorganization OR social isolation OR social factors
OR single OR divorced OR married OR renting
OR owner-occupied OR residential instability OR
residential mobility OR residential stability

c. Terms that identify the sample: psychosis OR
psychotic OR schizophrenia

d. Terms that identify the outcome: incidence OR
rates OR prevalence OR age at onset OR duration of
untreated psychosis OR psychotic symptoms

Study Coding and Data Analysis

For duplicate studies and studies that used the same
or overlapping samples, only those that were published in
peer-reviewed journals were included. All steps of screening,
extraction, and coding were performed independently by two
researchers (B.S.K. and B.G.D.). Discrepancies were reached
through discussion by both researchers.

A modified quality assessment checklist adapted from
Bosqui et al was used.?®?” This tool was chosen because it
is used to assess the quality of population-based studies.
This checklist of 11 items assessed the quality of each study
with each item scoring either 0 (no), 1 (partial), or 2 (yes).
The studies were first scored by one researcher (B.S.K.)
independently and then discussed with a second (B.G.D.)
to improve the reliability of the process. For quality scores,
studies were assessed based on measures that have established
reliability and validity, as well as controlling for potential
confounders including age, sex, and area-level deprivation
or other measures of socioeconomic status. For statistical
validity, studies were assessed based on appropriate statistical
tests and reported effect size.
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The terms social fragmentation, Social disorganization,"?
social isolation,® residential instability,”® and residential
mobility?® shared many similar area-level characteristics, and
they were defined heterogeneously in the literature. Social
fragmentation index (SFI) is a combination of 4 area-level
characteristics: percentage of single-person households,
single persons (marital status), people who moved (residential
instability), and renters. In this review, we refer to SFI only if
all 4 components are summed together and otherwise specify
the components.

RESULTS

Study Inclusion

In total, 579 studies were initially identified: 396 from
PubMed, 68 from PsycINFO, and 115 from Web of Science.
After the review process, 19 were included in this study
(Figure 1).

Quality Categorization

The quality of the studies was assessed using adapted
criteria’® and shown in Table 1 and Supplementary Table
1. Studies in the higher-quality category used structured
clinical assessments, the Diagnostic and Statistical Manual
of Mental Disorders, and/or International Classification of
Diseases (ICD) codes for diagnosis. Higher-quality studies
also used smaller area sizes to measure environmental
characteristics, such as schools, census tracts, or electoral
wards instead of larger areas including counties or catchment
areas. A smaller area would more precisely reflect the living
environment for an individual. Other characteristics of
higher-quality studies include a larger sample size and use
of a multilevel approach to account for both individual- and
area-level characteristics,”® though studies using a multilevel
approach with a smaller sample size might not be sufficiently
powered to detect a significant association between social
fragmentation and psychosis.*® Higher-quality studies
controlled for both individual- and area-level confounders
including age, sex, and area-level deprivation or other
measures of socioeconomic status.?®

Social Fragmentation Index and Psychosis Rates

Allardyce et al*! found that SFI was positively associated
with first-admission rates for psychosis in a dose-dependent
fashion. Later, O’'Donoghue et al** found a higher incidence
of first-episode psychosis (FEP) after adjusting for social
deprivation, social capital, and population density. But, after
adjusting for age, the association was no longer significant. In
a larger study with 722 individuals aged 15-24 years, Eaton
et al'® found that neighborhoods with the greatest SFI were
associated with higher rates of FEP and nonaffective FEP,
but not with affective FEP. Although these studies show
strong associations between SFI and psychosis rates, they
did not account statistically for the hierarchical structure of
individuals nested in neighborhoods.

Two studies used multilevel analyses to account for the
hierarchical structure. Although these studies found positive

Social Fragmentation and Schizophrenia

Figure 1. Social Fragmentation and Schizophrenia
Screening Flowchart

396 records from PubMed
68 records from PsycINFO

115 records from Web of Science

A

| 579 titles screened

323 records excluded
+ 139: duplicates
+ 184:irrelevant to study topic

A4

256 abstracts assessed
for suitability

206 articles excluded
>« 195:irrelevant to study topic
+ 11: review articles

A 4

50 full-text articles scored
against inclusion criteria

31 articles excluded

«22: no area-level social
fragmentation as exposure
measure with outcome

« 5: participants did not meet
criteria

« 4: outcome did not meet
criteria

A4

19 studies included in
the review

correlations between SFI and nonaffective psychosis, not all
associations were statistically significant. From the Cavan-
Monaghan First Episode Psychosis Study (CAMFEPS)
conducted in rural Ireland, Omer et al*? found a positive
correlation between SFI scores and incidence of FEP only
among women, but not among men. However, Kirkbride et
al?! did not find a significant association between SFI and
nonaffective psychosis in East London. Details of these
studies’ findings are shown in Table 2.

Other Measures of
Social Fragmentation and Psychosis Rates

Studies have also used multilevel modeling to investigate
the associations between other measures of social
fragmentation (ie, proportion of single persons, divorced
persons, people who moved, and renters) and rates of
psychosis (Table 3). Loffler and Hifner*® found that in
German cities, high proportion of single persons and
immigration/emigration rates were significantly associated
with higher schizophrenia rates; however, the association
between proportion of divorced persons and schizophrenia
rates did not reach statistical significance. Later, van Os et
al** found that among small neighborhoods in Maastricht,
the Netherlands, both the proportion of single persons
and divorced persons were significantly associated with
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Social Fragmentation and Schizophrenia

Table 2. Social Fragmentation Index (SFl) and Psychosis Rates

Reference Statistical Analysis Outcome Measure, Diagnosis, and Age (y) Results
Allardyce et al, Logistic regression; Standardized ratios of first-admissions OR, 12.84;95% Cl, 5.71 to 28.88
20053 top fifth vs lowest fifth  rates, ICD-9 psychosis, age 15-64

Omeretal, 201432 Multilevel Poisson

regression

Kirkbride et al, Bayesian relative risks

2014

Incidence of FEP, DSM-1V, age 16+

Relative risk report relative change in
incidence associated with a 1 SD increase

IRR among men, 1.14; 95% Cl, 0.91 to 1.43
IRR among women, 1.72; 95% Cl, 1.33 to 2.24

RR for SFI, 1.08; 95% Cl, 0.87 to 1.34

in value of neighborhood variable,
nonaffective FEP, DSM-1V, age 18-64

O'Donoghue et al,
20162

Poisson regression

Eaton etal, 2019'  Negative binomial
regression; top quarter

vs lowest quarter

Incidence of FEP, DSM-1V, age 16-65

Incidence of FEP, DSM-1V, age 15-24

IRR for greatest social fragmentation adjusted for
1. Other neighborhood-level factors, 3.30; 95% Cl, 1.34 to 8.07
2. Age, 2.05;95% Cl, 0.91 to 4.62

IRR, 1.42;95% Cl, 1.02 to 1.97

Abbreviations: DSM = Diagnostic and Statistical Manual of Mental Disorders, FEP =first-episode psychosis, ICD = International Classification of Diseases,

IRR=incidence rate ratio, OR=odds ratio, RR=relative risk.

higher incidence of schizophrenia. Furthermore, they
found a significant interaction between individual- and
neighborhood- level single status such that the individual-
level effect of single marital status was higher in areas with
fewer single individuals.

In a small Dutch city in the Netherlands, Drukker et al*®
conducted a factor analysis that grouped percentage of single
persons and several measures of mobility together. Although
this composite factor was positively correlated with treated
incidence rates of schizophrenia, this association was
nonsignificant, and the authors concluded that the study
may have been underpowered with only 98 individuals with
schizophrenia. In a larger city in the Netherlands, Veling
et al'® found that neighborhood-level residential mobility,
defined as the percentage of people who moved households
in the past year and proportion of single-person households
were both independently associated with higher incidence of
first-contact psychotic disorders. However, in a large study
across 6 counties and 17 catchment areas across both urban
and rural areas, Jongsma et al’> found that percentage of
single-person households was not significantly associated
with incidence of FEP in a multivariable model. Instead,
the percentage of owner-occupied homes was significantly
associated with lower incidence of nonaffective FEP and
not affective FEP. This association remained significant
even after controlling for other individual-level variables
including age and sex, and area-level ethnicity.? Richardson
et al?” found that in rural East Anglia in England, social
isolation, a combination of percentage of renter, population
migration, percentage not owning a car, and percentage of
single adults derived from factor analysis, was associated with
higher incidence of nonaffective FEP, but not affective FEP.
Rotenberg et al*® measured the residential instability index
at the census metropolitan area level in Ontario, Canada, and
found that there was a higher risk of psychotic disorders in
areas with highest (versus lowest) levels of instability.

Social Fragmentation and Other Psychosis Outcomes
Studies have also investigated the association between
other measures of social fragmentation and other psychotic

outcomes, including prevalence, age at onset of psychosis,
psychotic symptoms, and DUP as shown in Table 4.

Prevalence

Silver et al*® replicated the results of Faris and Dunham’
and found that in the US, census tract-level residential
mobility, a combination of percentage of those who changed
residences within the past 5 years and housing units that are
rentals, derived from factor analysis, was associated with
higher prevalence of schizophrenia.

In a longitudinal multilevel study,® school-level social
fragmentation, defined as proportion of children who
migrated into Sweden, moved into a different municipality
between ages 8 and 16 years, or were raised in single-parent
households, was associated with nonaffective psychosis
even after controlling for individual- and area-level
characteristics. In fact, the association between urbanicity
and nonaffective psychosis was explained primarily by
school-level social fragmentation rather than individual
and other area-level measures. Zammit et al® also found
a significant interaction between individual-level and
school-level social fragmentation. Social fragmentation
at the individual level was a summed score of being in a
single-parent family, having immigrated during childhood,
and having moved into a different municipality between
ages 8 and 16 years. For individuals with a low social
fragmentation score, the odds of psychosis increased as
social fragmentation within the school increased, and for
individuals with a high social fragmentation score, the odds
of psychosis decreased as social fragmentation within the
school increased.

Two smaller studies conducted in Europe, however,
did not find significant associations between social
fragmentation and psychosis. From the CAMFEPS, Omer et
al*’” found that SFI at birth was not associated with psychosis
diagnosis among a subset of 186 individuals with FEP who
were born within the study area. Pignon et al*® found that in
an urban area in France, social fragmentation, as measured
by the standardized proportion of people who had lived in
an area for less than 2 years and the proportion of people
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Results
Correlations between socioeconomic characteristics

and first admission rates of schizophrenia:

1. Single persons 0.49; P<.05

Outcome Measure, Diagnosis, and Age (y)
First-admissions rates of schizophrenia, ICD-9,

age 12-59

Measure of Social Fragmentation

1. Single persons per 100

Statistical Analysis
Spearman correlation

Reference

Loffler and

2. Divorced persons per 100

Hafner, 199933

3. Immigration/emigration rate

2. Divorced persons 0.43; P<.10

3. Immigration/emigration 0.59; P<.05

1. IRR proportion single, 1.02; 95% Cl, 1.00 to 1.03

Incidence of schizophrenia, ICD-9, age 15-64

1. Proportion who were single

2. Proportion divorced

Multilevel Poisson

regression

van Os et al,
200034

2. IRR proportion divorced, 1.12;95% Cl, 1.04 to 1.21

Incidence of schizophrenia, DSM-IV, age 20-65  OR predicting treated incidence of schizophrenia,

Residential instability (percentage single persons, mobility within

neighborhoods, total mobility, mobility balance)

Multilevel logistic

regression

Drukker et al,
20063

1.25;95% Cl, 0.96 to 1.63

1. IRR for residential mobility, 1.03; 95% Cl, 1.01 to 1.06

2.IRR for single-person households, 1.01;

First-contact incidence of psychotic disorders,

DSM-IV, age 15-54

1. Residential mobility (proportion of households that moved from

Multilevel Poisson

regression

Veling et al,
20158

the neighborhood during a year)
2. Single-person households (average percentage of single-person

95% Cl, 1.00 to 1.03

households)
Social isolation (percentage of in- and out-migration, percentage

privately rented housing, percentage of no car ownership,

percentage non-cohabitating adults)

IRR social isolation, 1.09; 95% Cl, 1.03 to 1.16

Incidence of FEP, ICD-10, age 16-35

Multilevel Poisson

regression

Richardson et al,

201820

1.IRR owner-occupied, 0.76; 95% Cl, 0.70 to 0.83

2.IRR single-person households, 1.06;

Incidence of FEP, ICD-10, age 18-64

1. Percentage of owner-occupied homes

Random intercepts
Poisson regression

Jongsma et al,

20182

2. Percentage of single-person households

95% Cl,0.78 to 1.43
IRR residential instability, 1.26;95% Cl, 1.18 to 1.35

Incidence of schizophrenia or schizoaffective
disorder, ICD-9/10 or DSM-IV or minimum of

2 billing claims, age 14-40

Residential instability index (proportion of the population living

Poisson regression;

Rotenberg et al,

202136

alone, proportion of the population aged 16+, average number of

top fifth vs lowest fifth

persons per dwelling, proportion of the population who are single/

divorced/widowed, proportion of dwellings that are apartment

buildings, proportion of swellings that are not owned, proportion

of the population who moved during the past 5 years)

odds ratio.

incidence rate ratio, OR=

International Classification of Diseases, IRR=

first-episode psychosis, ICD=

Diagnostic and Statistical Manual of Mental Disorders, FEP =

Abbreviations: DSM

living alone, was not significantly associated with
nonaffective psychosis cases during an 8-week
period. Authors of both studies acknowledged that
the lack of statistical power limited the conclusion
of these findings.

In a larger and more recent study,® county-
level divorce rates in mainland China were
found not to be significantly associated with
the prevalence of schizophrenia in the primary
analysis, but stratified analyses found that divorce
rates were positively associated with increased
risk for schizophrenia only among women, but
not among men.

Age at Onset of Psychosis

Ku et al?® found that census tract-level
residential instability, defined as the percentage of
residents who changed their address in the past
year, was associated with earlier age at onset of
psychosis. This association persisted even after
controlling for (1) known predictors of earlier
age at onset, including male sex, family history
of psychosis, and age at first cannabis use; (2)
individual-level residential instability, defined as
the number of moves from ages 12 to 18 years;
and (3) other neighborhood factors that reflect
socioeconomic deprivation and race/ethnicity.

Psychotic Symptoms

One study explored the association between
SFI and psychotic symptoms among individuals
with FEP. In a cross-sectional study, Tibber et
al*® found that SFI of neighborhood at initial
presentation was not significantly associated with
the severity of positive, negative, or disorganization
symptoms. This study did find, however, that
reduced fragmentation, measured by the Index
of Dissimilarity, within a given ethnic group (the
extent to which White and Black/minority/ethnic
populations were segregated) was associated with
less-severe positive symptoms.

Duration of Untreated Psychosis

O’Donoghue et al* found that neighborhoods
with higher SFI exhibited significantly longer
median DUP; however, this relationship was
not dose dependent.?? Those living in the least
fragmented neighborhood had a median DUP of
0 and the second least fragmented neighborhood
had a median DUP of 7 months, but those in the
second most fragmented neighborhood had a
median DUP of 6 months and those in the most
fragmented neighborhood had a median DUP of
3 months. Ku et al*® found that census tract-level
residential instability did not predict longer DUP,
though individual-level perceived neighborhood
disorder was associated with a longer DUP.
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Table 4. Measures of Social Fragmentation and Other Outcomes of Psychosis

Outcome Measure,

Reference Statistical Analysis Measure of Social Fragmentation Diagnosis, and Age (y) Results
Prevalence
Silver et al, Binomial Residential mobility (percentage of persons over Prevalence of schizophrenia, OR predicting past year
20022° hierarchical 5 years old who did not live at the same address  DSM-/I/, age 18-96 schizophrenia, 1.27;
logistical regression 5 years earlier and percentage of housing units 95% Cl, 1.02to 1.59
that are rentals [derived from factor analysis])
Zammitetal, Multilevel logistic  Social fragmentation (proportion of children 0Odds of nonaffective OR predicting nonaffective
2010° regression who migrated into Sweden, moved into a psychosis, ICD-8/9/10,age up ~ psychosis diagnosis, 1.09;
different municipality between ages 8 and 16 to 31 5%Cl,1.01to 1.18
years, or were raised in single-parent household)
Omeretal, Logistic regression  SFlat birth 0Odds of psychosis, DSM-1V, OR predicting psychosis diagnosis,
2016% age NA 0.96; 95% Cl, 0.86 to 1.06
Pignon etal, Bayesian methods  Social fragmentation (standardized proportion  Prevalence of nonaffective OR predicting nonaffective
201638 of people who had lived in an IRIS for less than 2 psychosis, DSM-IV-TR (codes psychosis cases, 0.90;
years and the proportion of people living alone)  295.xx, 297.x, 298.x) and 95% Cl, 0.78 to 1.04
receiving antipsychotic
treatment prescribed during
the consultation, age 18+
Luoetal, Multilevel logistic ~ Divorce rate Prevalence of schizophrenia, OR for the highest percentage
20193 regression; top ICD-10, age 18+ divorced, 1.09; 95% Cl, 0.96 to 1.25

third vs lowest third
divorce rate

Age at Onset of Psychosis

Ku et al, Logistic regression;

2020%8 dichotomized into
high/low at third
quartile

abroad within the past year)

Psychotic Symptoms

Tibberetal, Multilevel linear SFI
20194 regression

Duration of Untreated Psychosis

Residential instability (percentage living ina
different house in the United States or living

1. OR among men, 0.98; 95% Cl,
0.84t01.15

2.0R among women, 1.19; 95%
Cl,1.03t0 1.38

AOP in FEP, DSM-IV, age 18
to 40

OR predicting earlier AOP, 1.92;
95% Cl, 1.04 t0 3.53

Psychotic symptoms among
FEP, DSM-III/IV, age 16+

B coefficient predicting negative
symptoms —0.02; 95% Cl, —0.05
to 0.01; positive symptoms

0.01; 95% Cl, —0.02 to 0.04;
disorganization symptoms 0;
95% Cl, -0.03 to 0.04

O'Donoghue  Mann-Whitney SFI DUP in FEP, DSM-1V, age 16-65 DUP was 0, 7, 6, and 3 months

etal, 201622 in least to most fragmented
neighborhoods;
U=230.5,P=.02

Ku et al, Logistic regression;  Residential instability (percentage living in a DUP in FEP, DSM-1V, age 18 OR predicting longer DUP, 1.06;

2020%8 dichotomized into
high/low at third

quartile

abroad within the past year)

different house in the United States or living

to 40 95% Cl, 0.64t0 1.76

Abbreviations: AOP =age at onset of psychosis, DSM = Diagnostic and Statistical Manual of Mental Disorders, DUP = duration of untreated psychosis,
FEP =first-episode psychosis, ICD = International Classification of Diseases, NA=not available, OR=odds ratio, SFI=social fragmentation index.

DISCUSSION

In this review, 14 of 19 studies found that measures of
social fragmentation were significantly associated with
psychosis rates and other outcomes. Studies showed a 4- and
12-fold increase in schizophrenia prevalence and admission
rates, respectively, between areas with highest as compared
to lowest measures of social fragmentation.?>*! Studies with
sample sizes greater than 500 and smaller geographic units
yielded significant associations.>** Social fragmentation
was more consistently associated with rates of nonaffective
FEP compared to rates of affective FEP. These associations
occurred in both urban and rural areas>*! and persisted after
controlling for individual- and area-level covariates.

Even though SFI was significantly associated with
psychosis rates in 3 studies,!®*>*! these studies did not
use multilevel approaches. The two studies?!*? that used
hierarchical models to analyze SFI and psychosis rates did
not yield significant associations in main analyses.

Instead, studies that used multilevel models and
components of social fragmentation, especially area-level
residential instability (proportion moving) and proportion of
renting, found significant associations with higher psychosis
rates. While many of these studies were cross-sectional,
results from longitudinal studies were also consistent with
these findings. School-level measures of social fragmentation
that incorporated residential instability predicted a higher
likelihood of developing psychosis even after controlling
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for covariates. In-fact, the association between school-level
social fragmentation (measured by residential instability
as one of the indices) and psychosis was greater than—and
may partially explain the association between—urbanicity
and psychosis.®

Furthermore, area-level residential instability was found to
predict an earlier age at onset of psychosis among individuals
with first-episode psychosis, suggesting that living in a
residentially unstable neighborhood may be an important
predictor for future risk of developing psychosis. Measures of
social fragmentation were not associated with other psychosis
outcomes including psychosis symptom severity and not
consistently associated with duration of untreated psychosis.
However, the number of studies investigating these other
outcomes was limited, so more studies would be needed.

Interestingly, two studies®** found significant interactions
between individual-level and area-level measures of social
fragmentation. In these studies, the discordance between
individual- and area-level characteristics produced the highest
risk for psychosis, suggesting that certain characteristics that
define individuals as being different from most other people
in their local environment may increase risk of psychosis.
These findings are consistent with studies examining other
individual- and area-level characteristics such as size of one’
own ethnic group'®!” and ethnic identity,**? suggesting that
contextual factors may play an important role in modifying
individual risk in the development of schizophrenia.

Two studies, one from rural Ireland®? and one
from mainland China,*® found that measures of social
fragmentation were significantly associated with psychosis
among women but not men. Perhaps there may be gender
differences in response to social environmental stressors.**

Although the causal direction of social fragmentation
and psychosis is still unclear, several studies®!32!> have
proposed that chronic social stress may partially explain the
relationship between area-level characteristics measuring
social fragmentation and psychosis. Prior studies®****” have
shown that communities with a higher percentage of people
moving have more disrupted local friendship ties, lower levels
of participation in informal social activities, higher violent
crime rates, and higher perceived social environmental stress.
These stressors are likely to be repetitive, at least in terms of
cognitive expectations and perceptions, even if not in terms
of actual events. Perhaps the cumulative stress of living in
a neighborhood with a lack of social cohesion may lead to
chronic feelings of social exclusion and heightened vigilance
for perceived social threat, which has been shown to be
associated with chronic hyperactivation of prefrontal areas
of the brain.*® Chronic hyperactivation would then lead to
accelerated prefrontal gray matter volume loss,*” which has
been shown to predict the onset of psychosis.>

This mechanism would apply not only to a specific
characteristic of individuals but also to any characteristics
(such as migrant status or ethnic minority group) that define
an individual as being different from the majority in the
surrounding environment. Perhaps social fragmentation,
particularly population turnover in one’s community, may

be a proxy for an unstable social environment, in which
individuals may find it more difficult to fit in and be
integrated into the community.

Further investigation of this mechanism would have
important implications for not only understanding the
pathophysiology of schizophrenia but also determining the
types of psychosocial interventions that could be helpful
for prevention. Future studies may consider elucidating
participants’ perceptions of their social environment as a
potential mediator to better understand how area-level
characteristics leads to psychosis. For example, if negative
schemata, low self-esteem, and cognitive biases mediated
the relationship between measures of social fragmentation
and psychosis, then targeted psychosocial interventions
could be effective for youth who live in socially fragmented
neighborhoods.

There are also important public health and social policy
implications of this research in the context of a growing focus
on early intervention services. As of 2009, there are more than
200 early intervention for psychosis services worldwide’’;
yet, there has been little discussion on where these services
should be located and how limited resources should be
allocated. The delivery of early intervention for psychosis
services could be enhanced based on models that predict the
incidence of psychosis.!! Allocating more resources to places
with greater need and better understanding what types of
resources to provide would have the potential to identify
more individuals at risk for psychosis and enhance the
recovery of those suffering from this illness. Furthermore,
the solution to social fragmentation may not lie solely in
providing treatment at the individual level, but also in
modifying the legislation and policies that allow certain
social fragmentation conditions to exist.

Limitations

There were several limitations of this review. First, the
inclusion criteria, and perhaps also the search terms, may
not have fully captured all studies that tested the association
of social fragmentation and psychosis. Second, the variability
in measured constructs, statistical methods, and outcomes
precluded a quantitative review of the literature on social
fragmentation and psychosis. Social fragmentation has
been heterogeneously measured, and the degree to which
the underlying constructs captured in those measures may
be associated with psychosis is still unclear. Third, our
search approach may have favored the selection of findings
that had statistically significant associations between social
fragmentation and psychosis, and there is potential risk for
publication bias. Lastly, there were only a few longitudinal
studies, with different psychosis outcomes, limiting the
interpretation about causality and the mechanism of social
fragmentation on the development of psychosis.

CONCLUSION

In conclusion, this review finds evidence that measures
of area-level social fragmentation are associated with
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higher psychosis-rates. In addition, there is also evidence
that measures of social fragmentation, in particular area-
level residential instability, may be associated with psychosis
prevalence and earlier age at onset of psychosis in first-episode
psychosis. However, there were only 19 studies included in this
review, with heterogeneous measures of social fragmentation,
statistical methods, and outcomes, precluding meta-analysis.

Social Fragmentation and Schizophrenia

Therefore, more longitudinal studies investigating the impact
of social fragmentation, including area-level residential
instability, on the development of psychosis and other
psychosis outcomes are needed. Nevertheless, this research
has potential public health implications for allocating mental
health resources to areas with greater psychosis risk for early
intervention, treatment, and management.
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