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Abstract

Background. Many studies report an ethnic density effect whereby psychosis incidence
among ethnic minority groups is higher in low co-ethnic density areas. It is unclear whether
an equivalent density effect applies with other types of socioeconomic disadvantages.
Methods. We followed a population cohort of 2 million native Danes comprising all those
born on 1st January 1965, or later, living in Denmark on their 15th birthday.
Socioeconomic disadvantage, based on parents’ circumstances at age 15 (low income, manual
occupation, single parent and unemployed), was measured alongside neighbourhood preva-
lence of these indices.
Results. Each indicator was associated with a higher incidence of non-affective psychosis
which remained the same, or was slightly reduced, if neighbourhood levels of disadvantage
were lower. For example, for individuals from a low-income background there was no differ-
ence in incidence for those living in areas where a low-income was least common [incidence
rate ratio (IRR) 1.01; 95% confidence interval (CI) 0.93–1.10 v. those in the quintile where a
low income was most common. Typically, differences associated with area-level disadvantage
were the same whether or not cohort members had a disadvantaged background; for instance,
for those from a manual occupation background, incidence was lower in the quintile where
this was least v. most common (IRR 0.83; 95% CI 0.71–0.97), as it was for those from a
non-manual background (IRR 0.77; 95% CI 0.67–0.87).
Conclusion. We found little evidence for group density effects in contrast to previous ethnic
density studies. Further research is needed with equivalent investigations in other countries to
see if similar patterns are observed.

Background

Disadvantaged minority status is associated with an increased incidence of psychosis, with
membership of a minority ethnic group being the most often reported example (Selten,
Van Der Ven, & Termorshuizen, 2019). In Western European countries, incidence is typically
highest among those whose origins are in low- and middle-income countries, and among
Black ethnic minority groups in particular (Bourque, van der Ven, & Malla, 2011;
Cantor-Graae & Selten, 2005). Conversely, elevated psychosis incidence is not apparent
where migrant groups do not constitute a numerical minority (Corcoran et al., 2009). This
is clearly seen at the neighbourhood level where studies consistently show that the extent to
which members of an ethnic group are in a minority, i.e. their neighbourhood ethnic density,
is inversely related to their psychosis risk (Bécares, Dewey, & Das-Munshi, 2018; Shaw et al.,
2012). Some proposed explanations for this effect are specific to ethnicity; for example, that
neighbourhood ethnic density has a buffering effect against racial discrimination (Becares,
Cormack, & Harris, 2013; Bécares et al., 2009; Das-Munshi, Becares, Dewey, Stansfeld, &
Prince, 2010; 2012). However, other more general explanations are also proposed; for example,
that this reflects more general improvements in social support, as a result of living with others
with shared circumstances (Das-Munshi et al., 2010, 2012; Shaw et al., 2012). This may in turn
reflect more fundamental aspects of a shared lifestyle, or ‘habitus’, and a sense of localised
identity having a positive effect on overall psychological wellbeing (Bourdieu, 1984;
Halpern, 1993). Conversely, it is argued, a lack of fit with the neighbourhood social
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environment can lead to social marginalisation and a state of
social ‘defeat’ associated with psychosis (Gevonden et al., 2014;
Selten et al., 2001; Selten & Cantor-Graae, 2005; Zammit et al.,
2010).

Should these more general explanations apply then we might
expect to see a similar density effect for other indices of disadvan-
tage. In recent years, however, the focus of minority density stud-
ies has been on ethnicity alone. There is some, albeit limited,
evidence that being in a minority in a neighbourhood due to
one’s relatively low socioeconomic position is associated with ele-
vated suicide risk (Platt, 1986; Schofield et al., 2016), although a
national Danish register-based study did not find such a pattern
(Agerbo, Sterne, & Gunnell, 2007). Other studies, however,
found a relationship of this nature with depression (Albor et al.,
2014) and rates of psychiatric hospitalisation (Wechsler & Pugh,
1967). The latter US study was the first to explicitly set out to
test the ‘fit’ hypothesis; that people with a particular personal
characteristic living in communities where that characteristic is
less common should have a higher rate of psychiatric hospitalisa-
tion. Others have found that being in a minority due to one’s
sexuality (Hatzenbuehler, Keyes, & McLaughlin, 2011) and reli-
gion (Rosenberg, 1962) are also risk factors for psychiatric mor-
bidity. However, all these studies rely on cross-sectional data
making it difficult to rule out social drift as a possible alternative
explanation (Dohrenwend et al., 1992). This could apply both
where illness onset results in a move to a different neighbour-
hood, as well as instances where someone’s social circumstances
change due to illness, so that they become incongruent with
their neighbourhood’s norms (Marwaha et al., 2007; Meltzer
et al., 2002). Ideally area-level exposures should therefore be mea-
sured well in advance of disease onset and risk factors should be
independent of any predisposition, including parental determi-
nants, towards developing a mental disorder. To our knowledge
only one study has investigated this issue using longitudinal
data. This Swedish population-based study examined individual,
school and municipality levels (Zammit et al., 2010) and reported
school level density effects using composite measures of depriv-
ation and social fragmentation. However, it is less clear how the
latter index could be interpreted at an individual level and, as
this includes migrant status as a component, it is difficult to dis-
tinguish the effect of social fragmentation from that of ethnic
density.

In the current study, we assessed a range of specific social dis-
advantage indices using whole population data to determine
whether associations with psychosis incidence are modified by
whether the disadvantage is common or rare in a person’s neigh-
bourhood. We looked at different types of disadvantages reported
as being associated with psychosis in previous studies (Byrne,
Agerbo, Eaton, & Mortensen, 2004; Corcoran et al., 2009; Eaton,
1974; Hakulinen, Webb, Pedersen, Agerbo, & Mok, 2020;
Morgan et al., 2008; Muntaner, Tien, Eaton, & Garrison, 1991;
Werner, Malaspina, & Rabinowitz, 2007), with each measured at
the parental level to preclude reverse causality. These measures
included indices of socioeconomic disadvantage (parental
non-employment and low income), occupational social class (man-
ual v. non-manual) and social fragmentation (single-parent family
status). Comparing density effects for a range of different types of
social disadvantages, we aimed to explicate potential mechanisms
that could plausibly explain observed contextual effects.

We therefore assessed whether associations between indices of
disadvantage at age 15 and later onset of psychosis are modified
according to the prevalence of the same disadvantage in a

person’s neighbourhood. We followed a similar methodology to
previous ethnic density studies; our hypothesis being that, for
socioeconomic disadvantages, equivalent density effects exist.

Method

Sample

As with our two previous ethnic density studies (Schofield et al.,
2017, 2018) we followed a population cohort comprising all
persons whose 15th birthday came after 1st January 1980 and
before 31st December 2012. Cohort members were followed up
from their 15th birthdays until they died, emigrated, were diag-
nosed with a non-affective psychosis or 1st July 2013, whichever
came first. We utilised data collected under the Danish Civil
Registration System, which enabled a range of population
registers to be interlinked using the unique personal identifica-
tion numbers that are assigned to all Danish citizens
(Pedersen, 2011).

Outcomes

From the Danish Psychiatric Central Register, which covers all
psychiatric in-patient admissions and, since 1995, all out-patient
visits (Mors, Perto, & Mortensen, 2011), incident cases of non-
affective psychosis (i.e. schizophrenia or related disorders) were
ascertained according to discharge diagnosis using ICD-10
codes: F20–29; or equivalent ICD-8 codes: ICD-8 295.x9,
296.89, 297.x9, 298.29–298.99, 299.04, 299.05, 299.09 and
301.83. Date of onset was defined as the date of first contact
with this diagnosis (whether as an inpatient, outpatient or
through an emergency psychiatric care unit).

Exposures

We examined each specific indicator of disadvantaged status at
the individual and neighbourhood levels, with both determined
when the cohort member was aged 15. Local neighbourhood
was defined using small area units derived from Danish parishes,
median population size 3564, which we adapted for our previ-
ously conducted ethnic density studies (Schofield et al., 2017,
2018).

Each type of disadvantage was measured at the individual and
neighbourhood levels, in the year of the cohort member’s 15th
birthday, as follows:

1. Employment status: at the individual level, was defined as
father not employed (v. father employed). Neighbourhood
job status profile was defined as the proportion of males of
working age who were not employed (excluding students).

2. Occupational status: father having an ‘other manual/elemen-
tary occupation’ – based on the International Standard
Classification of Occupations (ISOC, 08). Neighbourhood
occupational profile was defined as the proportion of males
of working age with this level of occupation. Area-level occu-
pational data were only available from 1991.

3. Family structure: mother’s marital status being single (not
cohabiting). At the neighbourhood level this was defined as
the proportion of single mothers in the neighbourhood, fol-
lowing the same definition.

4. Family income: low income based on the combined income of
both parents (or mother alone if single parent with missing
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data for father’s income). A low income was defined as a com-
bined income below the 25th centile, for that year, for families
of the cohort member’s peer group (i.e. those with 15-year-old
children). We did not have access to information about the
whole population’s area-level proportion with a low income,
and we therefore relied on information from within our cohort
for this part of the analysis. Neighbourhood income profile was
defined as the proportion of cohort members’ peers, i.e. those
aged 15, in the local area with parental (combined) income
below the 25th centile. Restricting the population in this way
meant that, for some neighbourhoods, the sample size was
very low. Therefore, to enhance statistical power, for this part
of the analysis only we combined data for the previous and
subsequent 5 years.

Covariates

We adjusted for age and gender (including age–gender interactions)
and period effects as potential confounders. We also adjusted for
neighbourhood urbanicity as incidence of psychosis has been
shown to be raised in more heavily populated areas (Krabbendam
& van Os, 2005; Pedersen, 2006; Vassos, Pedersen, Murray,
Collier, & Lewis, 2012) in Northern Europe. Given the demograph-
ically mixed and socially fragmented nature of many urban areas we
may expect that individuals in such environments are more likely to
experience being in a minority socio-demographic group; therefore,
urbanicity would have a confounding effect in our study. Urbanicity
was derived at the parish level based on the locality’s population
density (residents per km2) in the year when the cohort member
was 15, as applied in previously reported studies that were con-
ducted using these registry data (Pedersen & Mortensen, 2001;
Schofield et al., 2017). Some comparable ethnic density studies
also adjust for neighbourhood deprivation (Kirkbride et al.,
2007a; Veling et al., 2008b). In our study we are, in effect, already
modelling area-level disadvantage and therefore would not expect
this to make a material difference. To test this assumption, we
included a sensitivity analysis adjusting for area-level income in
the three models that do not themselves already include area-level
income (see online Supplementary appendix Table 7). This made
no appreciable difference to our results therefore we did not
include this adjustment in the final model presented here. We
also adjusted for parental psychiatric morbidity as this may influ-
ence the type of neighbourhood in which cohort members live at
age 15, as well as being related to their own risk of subsequently
developing psychosis. We adjusted for history of any psychiatric
disorder in either parent prior to the cohort members’ 15th
birthdays as the clearest available indicator of relevant parental
morbidity (Mors et al., 2011)

Statistical analysis

We fitted multilevel Poisson regression models to estimate inci-
dence rate ratios (IRRs) for non-affective psychosis, modelling
the relationship with neighbourhood incongruence as a cross-
level interaction between individual-level disadvantage and the
proportion of people experiencing the same disadvantage in the
local neighbourhood. For example, where being disadvantaged
at age 15 was defined as ‘father not employed’, this was entered
as an interaction with the neighbourhood job status profile,
based on the proportion of working age males in the locality
who were not employed.

We present two alternative models to give a more complete
picture of neighbourhood effects: the first showing the effects of
different levels of neighbourhood disadvantage for those in the
relevant disadvantaged group and the second showing neighbour-
hood effects for those without the disadvantage.

To account for potential non-linearity, area-level proportions
were modelled as categorical variables grouped into quintiles. In
this way our analysis was directly comparable to our own previous
ethnic density studies, also carried out in a Danish context
(Schofield et al., 2017, 2018), as well as other previous ethnic
density studies (Boydell et al., 2001; Veling, Hoek, &
Mackenbach, 2008a, 2008b). In order to compare our results
with those based on a linear model using a continuous exposure
measure (Bécares et al., 2018) we also carried out the analysis
using this alternative parameterisation and we present these
results in the online Supplementary appendix (Tables 5 and 6).
We also incorporated changing neighbourhood characteristics
over time, including an extra level for year of exposure i.e. the
multilevel model comprised of three levels: level 1: individuals;
level 2: year of exposure (when aged 15) and level 3: neighbour-
hood. The exposure year (level 2) was included to account for
changing neighbourhood indices over time.

We used the Lexis expansion method to incorporate age and
period effects (calendar time) as time-varying covariates
(Carstensen, 2007). Age was categorised in 5-year bands from
15–20 through 55 or older. Calendar time was categorised into
5-year bands, and 2-year bands in the 1990s, to account for
changes as Denmark transitioned from the ICD-8 to the
ICD-10 diagnostic system.

We excluded all migrant groups in order to rule out potential
confounding between ethnic density and other group density effects.
We excluded both first-generation (born outside Denmark) and
second-generation (parents born outside Denmark) migrants
using the definitions adopted previously (Schofield et al., 2017,
2018).

We found no evidence for over-dispersion in the fitted Poisson
regression models (Breslow, 1984). All analyses were conducted
using Stata software (version 15).

Missing data

To account for missing data, for each indicator of disadvantage
the denominator was the total number of people in the relevant
population in a neighbourhood with complete data for that indi-
cator. One exception was the neighbourhood proportion of single
parents, which was unavailable at the area level. From the individ-
ual data it is apparent that missing marital status information is
rare, with this occurring for only 1.3% of cohort members (see
online Supplementary appendix Table 4). Therefore, this is
unlikely to have made any material difference to the accuracy of
our measure. Manual occupation was only recorded from 1991
and there was a large amount of missing data for the period
from 2003 to 2006 due to a change in coding for this variable
(∼26% each year). Therefore, we have excluded these years from
the occupational status analysis.

Ethical approval

Ethical approval is not required to use the Danish registry data.
However, access to use the data required formal approvals from
the Danish Data Protection Agency, the Danish National Board
of Health and Statistics Denmark.
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Results

In this national cohort of 1 924 607 people, aged 15 between 1980
and 2012, a total of 24 444 (1.3%) were diagnosed with a non-
affective psychosis over 33.8 million person-years of follow-up.

Disadvantaged status

Prevalence values for indices of disadvantage for this cohort at age
15 are shown in Table 1; for example, coming from a low-income
family (22%), one where the father had a manual occupation
(21%) and a single-parent family (17%). Not being employed
was least common, with only 10% of cohort members coming
from a family where the father was not employed when they
were aged 15.

At the neighbourhood level there was wide variation in the
proportion of people with each type of disadvantage (see
Table 2). For example, for low-income status, in neighbourhoods
where this was least common (lowest quintile), 15% were on a low
income; rising to 43% in the highest quintile. Other types of dis-
advantages were similarly distributed although the overall propor-
tion of people with a manual occupation background was greater.

At the individual level each measure of disadvantage was asso-
ciated with an increased incidence of subsequent non-affective
psychosis (Table 1). This association was strongest where the
cohort member had a single-parent family background; with a
75% increased incidence, IRR 1.75 [95% confidence interval
(CI) 1.70–1.80]; and weakest for those with a manual occupation
background, IRR 1.43 (95% CI 1.37–1.50).

Individual v. neighbourhood incongruence

For members of each disadvantaged group we compared the inci-
dence of non-affective psychosis across neighbourhood type,
based on the neighbourhood proportion with that same disadvan-
tage. These were divided into quintiles and the comparisons pre-
sented here are made with reference to the most disadvantaged
quintile. Our analysis using a continuous exposure measure
yielded very similar results and these are presented in a separate
online Supplementary appendix (Tables 5 and 6).

After adjusting for the above covariates, we found that there
was typically little difference in the incidence of non-affective
psychosis whether disadvantaged cohort members lived in neigh-
bourhoods with a relatively high or low prevalence of the same
disadvantage indicator. For example, there was no statistically sig-
nificant difference found when comparing high and low

disadvantage quintiles for: non-employment status, IRR 0.97
(95% CI 0.88–1.08); and low-income status, IRR 1.01 (95% CI
0.93–1.10). For those with a manual occupation and a single-
parent family background, being in a neighbourhood where this
disadvantage was less usual appeared to have a protective effect.
There was a lower subsequent incidence of psychosis, IRR 0.83
(95% CI 0.71–0.97) and 0.78 (95% CI 0.70–0.86) for these groups
in areas where manual occupation and single-parent families,
respectively, were least prevalent compared to quintiles where
they were most prevalent.

We also carried out a similar analysis, this time looking at
those without the corresponding disadvantage. For this group, liv-
ing in an area with a lower level of disadvantage was typically
associated with a reduced rate of psychosis (see Table 3). For
example, for those who were employed, living in an area with
the lowest proportion of non-employed was associated with a
lower incidence of psychosis, IRR 0.89 (95% CI 0.83–0.95) com-
pared to localities where this proportion was high. However, these
differences were small and, in almost all instances, CIs overlapped
with the corresponding neighbourhood effects for the disadvan-
taged group (this can be most clearly seen in Fig. 1). The one
exception can be seen when comparing groups in the second
highest income quintile although in the highest quintile risk ratios
again appear to converge.

There was a slightly less marked reduction in the associated
rate of psychosis in areas where these indices were less common
when compared with area differences for those without these dis-
advantages. For those from a single-parent background only this
difference was statistically significant, although only for the lowest
quintile.

Discussion

For each of the four examples of disadvantaged status examined
we found no evidence of a positive association between being in
a minority in a neighbourhood due to disadvantage and subse-
quent rates of psychosis. There was some evidence that a reduc-
tion in overall rates of psychosis associated with living in a less
disadvantaged area was less marked for those who were disadvan-
taged, but this difference was small and, in most instances, not
statistically significant.

Strengths and limitations

This study had some important strengths. First, we were able to
use interlinked national registry data collected over a period of

Table 1. IRRs of non-affective psychosis by disadvantaged status (at age 15)

Disadvantaged status
(parent circumstances at age 15) Total (N ) Percentage Person-years Cases Crude incidence ratea IRRs (95% CI)b

Not employedc 183 821 9.96 3 141 053 4253 13.54 1.71 (1.65–1.77)

Manual occupationc 188 259 20.72 1 859 061 2595 13.96 1.43 (1.37–1.50)

Single parentd 331 489 17.47 5 278 385 6953 13.17 1.75 (1.70–1.80)

Low incomee 407 835 21.65 7 469 017 8316 11.13 1.63 (1.58–1.67)

aNumber of new cases per 10 000 person-years at risk.
bIncidence rate compared with rate for cohort members without specified parental circumstances. All ratios were adjusted for age, gender, calendar period and any parental psychiatric
history prior to age 15.
cFather’s status.
dMother only.
eCombined parents’ gross income.
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several decades to thereby provide a wealth of information about
the social circumstances of the cohort members. This allowed us
to examine a range of different indices of disadvantage, at the
individual and neighbourhood levels, with the exposure measured
in advance of psychosis incidence thereby precluding reverse
causality.

The study did, however, have some limitations. Although the
longitudinal design meant that the area-level exposure informa-
tion could not be directly influenced by the outcome of interest,
it is still possible that an underlying genetic predisposition may
have influenced where parents of cohort members chose to live.
However, adjusting for secondary care treated mental health pro-
blems among parents made negligible difference to the observed
results, thus implying that any residual effect would also have a
negligible influence. It is also important to bear in mind that
our study’s findings may not be generalisable to other countries.
For example, some types of inequality, such as income inequality,
are less prevalent in Denmark (Causa, Hermansen, Ruiz, Klein, &
Smidova, 2016). Therefore, the absence of a density effect accord-
ing to income may, at least in part, be a reflection of Danish

society. We also acknowledge the limitations of any register-based
study where data collection is outside of the control of researchers
(Thygesen & Ersbøll, 2014). Finally, it is worth stressing that,
while we were able to look at a range of types of socioeconomic
disadvantage, this list is far from exhaustive.

Comparison with previous studies

We hypothesised that a similar relationship to that already shown
for neighbourhood ethnic density would be seen for other types of
disadvantages. Our previous study, using the same methodology
as utilised in the present study, looked at a range of ethnic groups
in Denmark and found that neighbourhood ethnic density, at age
15, was inversely associated with subsequent psychosis incidence
for each group. For example, for those of African origin there was
a 1.94-fold increase in non-affective psychosis (95% CI 1.17–3.23)
comparing lowest and highest quintiles and for migrants from the
Middle East we found a 1.68-fold (95% CI 1.19–2.38) increase.
This is comparable with other ethnic density studies looking at
different minority ethnic groups in different national contexts

Table 2. IRRs of non-affective psychosis by neighbourhood congruency (based on neighbourhood profile at age 15) for cohort members with each type of
disadvantaged status

Disadvantaged status (parent circumstances
at age 15) and corresponding neighbourhood
profile (quintiles)

Average (mean) neighbourhood
percentage with corresponding

disadvantaged status (%) Cases
Crude

incidence ratea
IRRs (95% CI) – fully
adjusted modelb

Not employed

1 (least common) 13 939 10.27 0.97 (0.88–1.08)

2 18 953 13.61 1.08 (0.97–1.20)

3 22 837 14.48 1.02 (0.92–1.13)

4 25 779 15.28 0.98 (0.89–1.09)

5 (most common) 32 745 16.97 1.00 (ref)

Manual occupation

1 (least common) 24 743 11.37 0.83 (0.71–0.97)

2 32 685 12.46 0.81 (0.70–0.95)

3 38 495 16.80 0.95 (0.81–1.10)

4 43 396 18.61 1.01 (0.86–1.18)

5 (most common) 50 276 18.63 1.00 (ref)

Single parent

1 (least common) 14 1416 10.50 0.78 (0.70–0.86)

2 21 1315 12.14 0.80 (0.72–0.88)

3 27 1394 13.37 0.87 (0.79–0.95)

4 34 1327 14.23 0.90 (0.83–0.98)

5 (most common) 44 1501 17.24 1.00 (ref)

Low income

1 (least common) 15 1491 10.62 1.01 (0.93–1.10)

2 22 1756 11.21 1.10 (1.01–1.19)

3 26 1770 10.60 1.06 (0.98–1.15)

4 32 1815 10.53 1.06 (0.98–1.14)

5 (most common) 43 1484 13.43 1.00 (ref)

aThe incidence rate measures the number of new cases per 10 000 person-years at risk.
bAdjusted for age, gender, calendar period, parental psychiatric history and neighbourhood urbanicity (quintile) at age 15.
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(Bécares et al., 2009; Boydell et al., 2001; Kirkbride et al., 2007;
Veling et al., 2008b).

Comparing ethnic density with other group density effects
begs the question: are these phenomena directly comparable? In
terms of neighbourhood level variability, the indices that we
examined are comparable, with similarly wide variation in the
prevalence of each type of disadvantage compared to that
reported for ethnic density in previous studies (Bécares et al.,
2009; Boydell et al., 2001; Das-Munshi et al., 2010). For example,
in one UK study reporting a significant ethnic density effect on
rates of common mental disorders for people of Bangladeshi ori-
gin, the interquartile range for Bangladeshi ethnic density was
between 11% and 47%. This is comparable to the inter-quintile
range for density measures in our study (Table 1).

There have been few comparable studies of group density
effects other than those investigating neighbourhood ethnic dens-
ity. The nearest comparable study to ours assessed a set of similar
cross-level interactions using a longitudinal design with school as
a proxy for neighbourhood (Zammit et al., 2010). This Swedish
population study looked at comparable exposures, measured at

aged 16, although their study investigated a much earlier period,
with the latest exposure occurring in 1993. They reported cross-
level interactions between individual- and school-level ethnicity,
social fragmentation and deprivation associated with psychosis
incidence. Social fragmentation was measured using an index
based on: immigration during childhood, recent internal migra-
tion and single-parent family status. Direct comparison with
our measure based on single-parent family background is difficult
as it is not possible to distinguish score components. Furthermore,
the index applied in the earlier Swedish study is partly based on
immigration, making it difficult to distinguish this from the effect
of ethnic density. They also report a cross-level interaction using
an index of deprivation, although the reported p value (0.06) is
just beyond the standard statistical significance threshold. This
finding is in contrast with our study, which found no evidence
for a similar interaction effect for any of the examined markers
of material deprivation.

Looking at previous cross-sectional studies, in our community
survey study in South East London we found that being in a dis-
advantaged social class in a neighbourhood where this was less

Table 3. IRRs of non-affective psychosis by neighbourhood congruency (based on neighbourhood profile at age 15) for cohort members without the corresponding
disadvantaged status

Disadvantaged status not present (parent
circumstances at age 15) and corresponding
neighbourhood profile (quintiles)

Average (mean) neighbourhood
percentage who do not have the

corresponding disadvantaged status (%) Cases
Crude

incidence ratea
IRRs (95% CI) – fully
adjusted modelb

Not employed

1 (least common) 87 6465 5.15 0.89 (0.83–0.95)

2 82 4355 6.35 0.91 (0.85–0.97)

3 78 3373 7.29 0.94 (0.88–1.01)

4 75 2527 7.65 0.92 (0.86–0.99)

5 (most common) 68 1722 8.96 1.00 (ref)

Manual occupation

1 (least common) 76 3228 6.92 0.77 (0.67–0.87)

2 68 2000 8.04 0.80 (0.71–0.92)

3 62 960 10.85 0.93 (0.82–1.06)

4 57 610 11.91 0.99 (0.87–1.13)

5 (most common) 50 343 11.79 1.00 (ref)

Single parent

1 (least common) 86 6526 4.84 0.64 (0.58–0.70)

2 79 3847 6.22 0.71 (0.66–0.78)

3 73 2880 6.94 0.78 (0.72–0.84)

4 66 2159 7.84 0.85 (0.79–0.92)

5 (most common) 56 1508 10.04 1.00 (ref)

Low income

1 (least common) 85 5310 5.92 0.93 (0.87–1.00)

2 78 3415 5.70 0.91 (0.85–0.98)

3 74 2771 5.60 0.91 (0.85–0.98)

4 68 2260 5.75 0.92 (0.85–0.99)

5 (most common) 57 1468 8.11 1.00 (ref)

aThe incidence rate measures the number of new cases per 10 000 person-years at risk.
bAdjusted for age, gender, calendar period, parental psychiatric history and neighbourhood urbanicity (quintile) at age 15.
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usual was unrelated to psychotic experiences (Schofield et al.,
2016). However, we found living alone where this was less usual
was associated with increased risk, as did an earlier study in
Maastricht showing a similar association with likelihood of devel-
oping schizophrenia (van Os, Driessen, Gunther, & Delespaul,
2000). Other cross-sectional studies report similarly mixed results
for other mental health outcomes. One study reports higher sui-
cide rates for unemployed people living in low unemployment
areas (Platt, 1986) while a Danish population register study
using longitudinal data reported no interaction between individ-
ual and area socioeconomic characteristics and suicide rates
(Agerbo et al., 2007). Also a recent study of depression prevalence
among those in a minority due to low socioeconomic status failed
to find any association with group density (Albor et al., 2014).

Interpretation

The absence of evidence of group density effects in this study, in
contrast with our previous ethnic density analyses, would seem to
imply that group density effects are specific to ethnicity. However,
we cannot infer evidence of absence from the absence of evidence
(Altman & Bland, 1995) and, had we been able examine other
indices of disadvantage, these may have revealed comparable
group density effects. It is also possible that the ethnic group pro-
vides a better marker of an enduring ‘fundamental cause’ (Phelan,

Link, & Tehranifar, 2010) of health inequality in comparison with
the other socioeconomic measures in our study, which are all
based on parental circumstances when the cohort member was
15 years old. However, the weight of current evidence suggests
that ethnically defined group density is clearly related to psychosis
risk, whereas studies of other examples of group density have,
thus far, failed to show a comparable effect.

Why might this be the case? This may reflect a greater baseline
risk of psychosis among ethnic minority groups compared to
other disadvantaged groups. As a recent umbrella review con-
cluded, ethnic group is the only socio-demographic factor
shown to have a ‘convincing’ level of association (Radua et al.,
2018) with the risk of psychosis whereas other examples of socio-
economic determinants show only weak or no evidence of associ-
ation. Although different examples of social adversity appear to be
important it is far from clear that they are consistently observed as
risk factors. It may also be the case that ethnicity is simply a much
stronger indicator of underlying risk factors, such as social status,
than the other indicators we looked at. Ideally, a survey or quali-
tative approach is needed to examine this in more depth.
However, it is notable that in our analysis we found very little sug-
gestion that any other indicators showed a density effect, despite
their potential relevance to underlying social status.

As we said in the Introduction, explanations for ethnic density
effects can be grouped into those that prioritise racism and

Fig. 1. Association between psychosis incidence and neighbourhood congruence for different types of disadvantages – for those with and without the
disadvantage.
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discrimination as relevant factors and more general explanations,
such as those citing social support. If group density effects were
specific to ethnicity, as our results appear to suggest, then this
may then be in accordance with explanations proposed for the
buffering effect of ethnic density against the pathogenic influence
of racism and ethnic discrimination (Becares et al., 2013; Bécares
et al., 2009; Das-Munshi et al., 2010; 2012). As a recent systematic
review shows, perceived ethnic discrimination contributes to the
higher prevalence of psychotic symptoms and experiences in eth-
nic minority groups (Bardol et al., 2020). Although evidence for a
direct link with ethnic density has not yet been shown, studies
have shown that perceived discrimination is negatively correlated
with ethnic density (Bécares et al., 2009; Das-Munshi et al., 2012;
Veling et al., 2008a).

Given a higher level of underlying psychosis risk, the protective
benefits of increased social support conferred by living in an area
with a much higher own-group density may still be more acute for
minority ethnic groups, and the consequences of discriminatory
practices and marginalisation therefore more likely to lead to
‘social defeat’, and subsequent psychosis (Selten & Cantor-Graae,
2005). What is notable in our study is how little these group dens-
ity effects seem to apply to other disadvantaged groups.

Given this field of research is dominated by large-scale quan-
titative analyses there may also be important epistemological rea-
sons for ethnic density appearing to be the defining group density
effect. Although ethnic categories in quantitative analyses are typ-
ically crudely defined, by necessity to achieve statistical power,
there are similar challenges with other attempts to determine
social position. It may therefore be that ethnicity and migrant
group, as recorded in electronic health records and register
data, are simply better markers of social grouping when compared
with other indicators of social position. Given that these are all
predefined categories of social position it is possible that in-depth
qualitative analysis may uncover the examples of lack of fit with
the social environment that are currently beyond the reach of
studies based on large-scale quantitative analysis.

There is still therefore much to learn about the relation
between group density and psychosis and further longitudinal
and in-depth qualitative studies, looking at other examples of
group density in different national contexts, are now needed.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291721002233
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