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Abstract

The ethnic density thesis suggests a protective health benefit for ethnic minorities living in places with higher concentration
of co-ethnic residents. This paper aims to make a step change in the examination of this thesis by proposing ethnic diversity
rather than co-ethnic density will be more protective for mental health. The paper proposes ethnic diversity could be a com-
munity asset that benefits the health of all people in a neighbourhood regardless of their own ethnic group. Individual data
is taken from the UK Household Longitudinal Study, 2009-2019 linked to aggregate data from the 2001 and 2011 Censuses
to test the association between co-ethnic density, ethnic diversity and mental health using the General Health Questionnaire
12-item scale. The paper takes a novel approach by measuring pre-existing (in 2001) and change in (2001-2011) co-ethnic
density and ethnic diversity. Moderating effects of individual ethnic group, neighbourhood deprivation and perceived social
cohesion are tested. Results show lower pre-existing co-ethnic density is related to lower mental health amongst the White
British ethnic group but not in most ethnic minority groups. Greater pre-existing ethnic diversity in more deprived neighbour-
hoods is associated with better mental health regardless of individual ethnic group. A point of contention in the findings is

no association between change in ethnic diversity and mental health.

Keywords Mental health - Ethnic diversity - Ethnic density - GHQ-12 - Neighbourhoods - Neighbourhood deprivation -

Community cohesion

Introduction

Ethnic group disparities in mental health within the UK
have been reported, revealing inequalities in psychologi-
cal distress and common mental disorders [4, 37]. Crude
rates of psychological distress are as much as 13 percent-
age points higher for selected ethnic minority groups com-
pared with the White British group [4]. Recognised stressors
contributing to these disparities includes stigma and rac-
ism, and limited access to quality mental healthcare [5, 19,
24, 41, 51]. The effect of racial discrimination, as well as
having a direct impact on mental health, extends beyond
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an individual’s belief and behaviours. Structural racial dis-
crimination classifies ethnic groups into social hierarchies,
subsequently disempowering them and unevenly allocating
resources and opportunities [25]. This results in the unequal
distribution of societal resources including, but not limited
to, education, employment and housing for ethnic minority
groups, consequently influencing individual outcomes in
social status and health [52, 53]. Moreover, the settlement
history of immigrants in more deprived neighbourhoods and
the continued concentration of native-born ethnic minori-
ties in these same places is an intertwined consequence of
racism and a further potential cause of disparities in mental
health [15, 28].

There is increasing research suggesting that living in
neighbourhoods with a greater concentration of ethnic
minorities could provide protective impacts on mental
health for ethnic minority people, a phenomenon known as
the ethnic density thesis [7]. Evidence supporting the ethnic
density thesis is available in several contexts with a history
of immigration settlement and maturity of native born ethnic
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minorities, including the UK, Norway, US and Australia [17,
20, 22, 27]. UK-based studies have demonstrated the positive
impacts of higher ethnic density on common mental disor-
ders in Bangladeshi, Irish, Indian and Caribbean groups [16,
26]. The findings in relation to psychological distress are
mixed with no clear association between co-ethnic density
and measures such as the Short-Form 12 Health Survey or
the Clinical Interview schedule-revised [16, 44]. The mental
health outcomes where the greater ethnic density tends to be
more strongly negatively associated include acute disorders
such as psychosis as well as suicide [6, 34, 47].

The theoretical underpinning for the ethnic density thesis
is that ethnic minorities who live in neighbourhoods with a
greater concentration of people who are similar in terms of
their ethnic identity can benefit from enhanced social sup-
port networks, a stronger sense of community and belonging
and reduced exposure to interpersonal discrimination and
social stigma [8, 44]. This is thought to be achieved through
shared cultural values, language and religion [3, 7, 11, 17].
Ethnic density is often measured using one’s own ethnic
group concentration in a neighbourhood. This assumes a
valid distinction in the meaning of ethnic groups. The pro-
tective shield that ethnic density is claimed to provide is,
however, likely to transcend across ethnic groups in terms of
ethnic minority concentration. This is because the processes
through which the ethnic density thesis is thought to oper-
ate such as support from formal institutions (e.g. religious
congregation) or informal contacts (e.g. friends and neigh-
bours) are unlikely to be bound by ethnic group categories,
at least not as defined in the UK context [2]. It therefore
might be the case that the protective effect of co-ethnic den-
sity on mental health might be theoretically overstated and
the broader effect of ethnic diversity empirically neglected.

For example, people in the largest religious minority in
England and Wales, Muslim are not exclusive to one ethnic
minority group [35, 42] and therefore the protective ben-
efit from shared religious practices would almost certainly
transcend across ethnic groups. Moreover, there were fewer
than 1% of neighbourhoods in England and Wales where
an ethnic minority group, as measured by the 2011 Census
18-group classification, is in the majority and less than 2.5%
of neighbourhoods where an ethnic group accounts for a
third of the population [40]. This demonstrates that it is rare
for an ethnic minority individual to live in a place where
they are surrounded by the benefits described by the ethnic
density thesis. By contrast, more than one in ten neighbour-
hoods have more than 50% of their population who are not
in the ethnic majority group and are therefore ethnically
diverse places (ibid).

There is also a contention of an imperfect operation-
alisation of the concept of ethnicity. This is particularly
problematic in the UK where census-based ethnic groups
are routinely evolving as measurement categories and have
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been contested by researchers and the people that they intend
to represent [12, 45, 46, 54]. It is more likely that support
across broader groups (perhaps all non-white or all non-
White British) can provide a form of protection against poor
mental health. It is perhaps the case that if ethnic minorities
live in neighbourhoods where there are relatively fewer peo-
ple in the ethnic majority, they might expect fewer (and per-
haps less likely to experience) interpersonal racist incidents
compared with living in neighbourhoods where their specific
ethnic group is more prevalent. For example, would a person
of a particular ethnic group feel more protected from racism
in a neighbourhood where 25% of the population are in the
same ethnic group as them and everyone else is in the ethnic
majority or in a neighbourhood where more than 50% of the
population are from an ethnic minority group? It is interest-
ing to note that studies that pool minority samples, often
because of sample size rather than substantive justification,
report more consistent ethnic density associations compared
with studies that focus on specific ethnic groups [3]. This is
most common in studies examining rare outcomes such as
psychosis and suicide [7].

It could therefore be the case that rather than the con-
centration of a particular ethnic group, ethnic density more
broadly or perhaps ethnic diversity is a protective force
against discrimination that in turn improves or maintains
mental health. It might also be the case that ethnic diversi-
ty’s positive effect on mental health is not mediated through
racial discrimination but is a positive community asset that
benefits the mental health of all people regardless of their
own ethnicity. Empirical investigations of the ethnic den-
sity thesis have often neglected the exploration of whether
the ethnic majority might benefit in terms of mental health
from living in places where ethnic minority density, how-
ever measured, is greater. Negative effects of own group
ethnic density of majority groups on their mental health
are often not clearly reported or dismissed as artifact rather
than tangible effects [3, 17]. Positive ethnic minority density
associations have been shown for the White British ethnic
group in a study that reveals better mental health for white
adolescents living in neighbourhoods which are ethnically
diverse and less deprived [33]. This might reflect the positive
impact for younger people being exposed to more diverse
friendships or something else about places where ethnic
minorities are more concentrated that has a positive effect
on mental health.

There is evidence to suggest that very high concentra-
tions of minority groups can be detrimental to mental health.
Shankley and Laurence [44] suggest too much concentra-
tion could be problematic because it limits social oppor-
tunities. This could also be due to a lack of ethnic diver-
sity rather than concentration of a particular ethnic group.
It might not be a concentration of minorities that causes
poor mental health, rather concentration of any one ethnic
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group (including the ethnic majority) is damaging to mental
health. Becares et al. [10] find that Black populations living
in places with higher concentration of co-ethnic minorities
(>85%) in the US have poorer mental health compared with
those living in less concentrated places. Vervoort et al. [50]
find that ethnic minorities living in neighbourhoods with
a higher concentration of people in the same ethnic group
have less social contact with other ethnic minority groups.

There might also be a lack of differentiation between
effects on mental health caused by ethnic density and
neighbourhood deprivation in some studies. As previ-
ously stated, ethnic minorities in the UK are concentrated
in more deprived neighbourhoods [9, 28]. When depriva-
tion is accounted for, the ethnic density association with
mental health often persists [3, 10, 16, 17, 22, 44]. There is
reason to expect ethnic density will have a stronger effect
on mental health in more deprived neighbourhoods because
theory proposes it will lessen the impact of other predictors
of poor mental health such as contextual disadvantage [7].
One might therefore not expect ethnic density to protect eth-
nic minorities, and perhaps the ethnic majority, to the same
extent in less deprived neighbourhoods.

The relationship between ethnic density and social cohe-
sion has been hypothesised as complicated. High levels
of social cohesion could increase the risk of poor mental
health among ethnic minorities living in neighbourhoods
where their minority peers are sparse because they may
face increased likelihood of exclusion from the social net-
works that operate in these places [3]. Some studies have
found the association between ethnic density and mental
health is attenuated when neighbourhood social cohesion
is accounted for [8, 27]. However, most studies neglect the
role of social cohesion or social contacts. This is problem-
atic because ethnic composition of a neighbourhood is an
important determinant of social contacts with the same or
different ethnic groups [50].

A striking limitation of the existing literature is no study
to date has considered the association between change in
ethnic density and mental health outcomes. This is espe-
cially important in contexts which are becoming more ethni-
cally diverse such as the UK [14, 32].

This paper aims to make a step change in the empiri-
cal conceptualisation of how ethnic density is associated
with mental health for ethnic minority as well as the ethnic
majority in England and Wales. We ponder whether sci-
entists have been looking at the ethnic density thesis from
a distorted perspective. It could be the case that diversity
is good for the mental health of all people and is neither
limited to ethnic minorities and nor due to a protective
effect from concentrations of their own group. The paper
also aims to make a step change in the empirical investi-
gation of the ethnic density thesis by assessing change in

ethnic density and its association with mental health using
the Household Longitudinal Study (UKHLS). This is com-
pared to most of the existing literature that uses one-point
in time measurements of ethnic density and will therefore
have greater concerns in terms of residual confounding
(i.e. a potential third effect that is associated with ethnic
density that means places with greater ethnic minority
concentration have fewer ethnic minorities in poorer men-
tal health). The current paper also builds on the existing
literature that has started to investigate these confounders
including individual and neighbourhood factors, such as
detailed ethnic group and neighbourhood deprivation and
social cohesion.
The following hypotheses will be tested:

(1) Increasing ethnic density is associated with better men-
tal wellbeing irrespective of individual ethnic group
and more so when measuring ethnic density according
to ethnic diversity rather than co-ethnic density.

(2) The positive association between change in neighbour-
hood ethnic diversity and mental health is stronger in
more deprived neighbourhoods, especially for minority
ethnic groups.

(3) The positive association between change in neigh-
bourhood ethnic diversity and mental health is weaker
among people who feel better about their neighbour-
hood (i.e. in more social cohesive contexts) for majority
and minority ethnic groups.

The first hypothesis tests whether pre-existing and
change in co-ethnic density or ethnic diversity are associ-
ated with mental health. The expectation is that both, but
more so ethnic diversity, will be related to better mental
health in ethnic minorities based on the existing literature
that, on balance, supports the ethnic density hypothesis.
Analogously, the White British group is expected to have
better health when pre-existing and change in their co-
ethnic density is lower and pre-existing and change in eth-
nic diversity is higher based on the limited evidence that
suggests ethnic mixing is positive for the group’s mental
health. The second hypothesis tests whether the associa-
tion between ethnic diversity and mental health depends
on the level of neighbourhood deprivation. The association
is expected to be stronger in more deprived neighbour-
hoods because these places are accustomed and prepared
for integrating people into their communities based on
the literature described above. The third hypothesis tests
potential moderation of subjective social cohesion with
an expectation that those who think their neighbourhood
is more cohesive are more able to draw on social support
from local friends and neighbours. It is therefore expected
there will be a less strong association between ethnic
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diversity and mental health in neighbourhoods where peo-
ple feel more connected.

Methods
Data

The data are taken for residents in England and Wales
from waves 1 to 9 (2009 to 2019) of the UK Household
Longitudinal Study (UKHLS) and the 2001 and 2011
Censuses. UKHLS is an annual household survey that
started in 2009-2011 with over 40,000 UK households
providing multidisciplinary data on health, socioeco-
nomic circumstances and social life [49]. In wave 1,
there were 53,344 eligible households from two sepa-
rate samples across Great Britain: a general population
sample (43,267 issued households with a response rate
of 57.1%) and an ethnic minority boost sample (10,077
issued households with a response rate of 39.9%). The
general population sample were selected through a clus-
tered and stratified, probability sample and the ethnic
minority boost sample were selected from areas of high
ethnic minority concentration in 2009-2010 where at
least one member was from an ethnic minority group. By
wave 9, the responding general population was 12,454
households (50.4% of the responding sample from wave
1) and the ethnic minority boost sample was 1495 house-
holds (37.2% of the responding sample from wave 1).

This paper uses UKHLS data from 40,012 respondents
living in England and Wales at wave 1 who completed a
main interview (i.e. not a proxy interview) mostly con-
ducted in-person in respondents’ homes by trained inter-
viewers. In later waves increasing proportions of the
issued sample completed the survey online to a maximum
of 70% of the sample. Some of the data described below
are taken from a self-completion questionnaire, available
on paper in the first two waves and later completed inde-
pendently by the respondent on a computer at the time of
the main interview. At wave 1, 33,839 respondents com-
pleted a self-completion questionnaire (84.6% of those
who completed a main interview).

A UK Data Service Special Licence request was
approved for this paper to access neighbourhood identi-
fiers for UKHLS households [43]. The neighbourhood
identifiers were used to link 2001 Census and 2011 Cen-
sus data on ethnic group and deprivation to the UKHLS
respondents at the lower super output area (LSOA) level.
LSOAs have been widely used in health research to rep-
resent neighbourhoods [29-31, 38]. There was a total of
34,917 LSOAs in England and Wales for which census
data were available in either or both 2001 and 2011, each
containing, on average, 1500 residents. The University of
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Essex Ethics Committee has approved all data collection
on UKHLS, including asking consent for all data linkage
except to health records.

Measures

The outcome variable is the 12-item General Health Ques-
tionnaire (GHQ-12) collected via the UKHLS self-comple-
tion questionnaire. GHQ-12 is a validated screening tool for
minor psychiatric morbidity and a good proxy measure for
depressive disorders in the general population and in non-
clinical settings [23, 36]. The GHQ-12 questionnaire con-
sists of self-administered questions comprising two major
components: the inability to carry out normal functions and
the appearance of new and distressing phenomena in the past
2 weeks [23]. All items are rated on a 4-scale point, then the
single scale is recoded between 0 and 3. A summative score
is used as an indicator of severity of mental distress, giving
it from O (the least distressed) to 36 (the most distressed).

The main explanatory variables are co-ethnic density
and ethnic diversity. Co-ethnic density is measured as the
percentage of a UKHLS respondents’ own ethnic group in
the neighbourhood they were living in at UKHLS wave 1
(baseline). The 16-group classification from the 2001 Cen-
sus was used to collapse census data for 2011 and UKHLS
respondents by combining White Gypsy and Irish Travellers
groups into the White Irish group and the Arab group into
the Other group. Change in co-ethnic density is measured
as the point difference between 2001 and 2011 in the per-
centage of a UKHLS respondents’ own ethnic group in the
neighbourhood they were living at baseline. Ethnic diversity
is calculated using the Simpson’s reciprocal index which
measures the evenness of the 16 ethnic groups across all
groups in a neighbourhood [46]. The values lie between 0
and 100 where 0 indicates that all people in a neighbourhood
are from the same ethnic group (i.e. no ethnic diversity) and
100 indicates all people in a neighbourhood are distributed
evenly across all ethnic groups. Change in ethnic diversity
is calculated as the point difference between 2001 and 2011
in the Simpson’s reciprocal index value.

There was a small degree of change (4.0%) in the
boundaries of LSOAs in England and Wales between 2001
and 2011. Some LSOAs were split into two or more new
areas and others were merged from more than one to one
(3.5%). These changes were resolved by creating a new set
of LSOAs from 2001 and 2011 that were aggregated to cre-
ate consistent boundaries. A small number of changes to
LSOA boundaries (<1%) were such that it was not possi-
ble to match to a harmonised boundary for the calculated
measures of change between 2001 and 2011. These were
linked to the closest matching LSOA they were split from
or merged with.
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Neighbourhood deprivation is measured using the
Townsend deprivation index which is widely used in health
research [31, 33]. The measure is calculated from the 2011
Census by calculating the mean values of four standardised
indicators: unemployment, non-car ownership, non-home
ownership and household overcrowding [39, 48]. The stand-
ardised z-score is calculated by subtracting the value from
the mean of the values then divided by the standard devia-
tion to provide a variable with a mean of 0 and a standard
deviation of 1.

Social cohesion is measured by the Buckner’s neighbour-
hood cohesion instrument that comprises (1) attraction to the
neighbourhood, (2) neighbouring and (3) the psychological
sense of community [13]. It is measured at the respond-
ent level collected via the UKHLS self-completion ques-
tionnaire. The measure has shown to have good internal
consistency and has been adapted in the UKHLS [13]. The
total score is the mean from 8 items encompassing social
cohesion scaled between 1 (lowest cohesion) and 5 (highest
cohesion).

Respondent-level covariates that predict GHQ-12
included are age at time of the UKHLS main interview: age
in years, gender (male or female), ethnic group (reduced
2001 Census 9-group classification to reflect UKHLS sam-
ple sizes), country of birth (UK or overseas), highest quali-
fication (degree, A-level/equivalent, GCSE/equivalent, other
qualification or no qualification) and Government Office
Region (10-group Census classification).

Statistical Analysis

Multilevel modelling is used to take account of the longitu-
dinal nature of UKHLS data. Responses at each survey wave
(level 1) are nested within respondents (level 2). There are
32,086 respondents spread across nine survey waves with
an average of 4.3 waves per respondent with each respond-
ent present at least at baseline. A complete case sample of
138,058 person-year level 1 units are used in the analysis.
The complete case sample removes 4.7% of respondents
from wave 1 who completed a self-completion questionnaire
but who are missing either or both outcome and covariate
data used in this paper. Most of the missing data is due to
incomplete information for social cohesion, which was miss-
ing for 4.5% of respondents. GHQ-12 was missing for 2.0%
of respondents. All other covariates were complete or were
missing for less than 0.1% of respondents. Multiple impu-
tation by chained equations to replace missing values for
the social cohesion measure did not change the substantive
conclusions of this paper (analysis not presented here).
Models of interest are fitted with random intercepts
where GHQ-12 is the outcome and exposure variables
are added in separate models for either co-ethnic density
or ethnic diversity. The pre-existing value of co-ethnic

density or ethnic diversity in 2001 is added to each con-
stituent model to avoid the misclassification of neigh-
bourhoods with the greatest change in co-ethnic density
or ethnic diversity and conflate those that are already co-
ethnically dense or ethnically diverse. The exposure vari-
ables are time constant as are neighbourhood deprivation
and individual social cohesion and individual controls
for sex, ethnic group, country of birth, highest qualifica-
tion and region. Individual age is the only time-varying
covariate measured at the time of each survey wave. Age
is added to each model as a second order polynomial to
take account of the non-linear relationship between age
and mental health.

To aid interpretation, the effect of skew and ensure
comparability between the White British group and eth-
nic minority groups measures of pre-existing and change
in co-ethnic density and pre-existing and change in eth-
nic diversity are categorised into deciles according to
the national distribution where a higher value indicates
a more co-ethnically dense or ethnically diverse neigh-
bourhood. The neighbourhood deprivation measure is
categorised into quintiles where a higher value indicates
a more deprived neighbourhood. The categorised values
of co-ethnic density, ethnic diversity and neighbourhood
deprivation are added to the models as continuous terms.

Interaction terms between individual ethnic group and
four exposures (pre-existing and change in co-ethnic den-
sity and pre-existing and change in ethnic diversity), in
separate models, are used the test hypotheses 1 and 2 that
aim to determine whether there is a qualitatively different
association for the ethnic majority group (White British)
and ethnic minority groups (eight other groups). Inter-
action terms are added to separate models where ethnic
diversity is the main exposure to test hypotheses 3 and 4.
An interaction between pre-existing and change in ethnic
diversity and neighbourhood deprivation is added first fol-
lowed by a three-way interaction between ethnic group,
ethnic diversity and neighbourhood deprivation. The same
steps are followed for an interaction between pre-exist-
ing and change in ethnic diversity and social cohesion in
separate models. These models test whether respondents
living in neighbourhoods that are ethnically diverse that
are also deprived or cohesive are more likely to report
better mental health compared with neighbourhoods that
are less deprived or less cohesive. The results from models
containing interaction terms are presented if a likelihood
ratio test compared with a nested main effects model is
statistically significant (p <0.05).

Longitudinal survey weights for the self-completion
questionnaire at each survey wave are added to the model at
level 1 to take account of the unequal probability of response
and survey design. All analysis were conducted via Stata
17 using mixed command to estimate multilevel models
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and margins to calculate predicted values. The code used
in this report is available on request for assessment, reuse
and replication.

Table 1 Sample characteristics

Mean/% SD
Outcome variable
GHQ-12 score 11.0 54
Neighbourhood variables
Co-ethnic density 79.4 324
Change in co-ethnic density -39 6.2
Ethnic diversity 2.8 5.6
Change in ethnic diversity 2.1 4.2
Deprivation -1.5 2.8
Individual variables
Social cohesion 3.6 0.8
Ethnic group
White British 86.4%
White Other 4.0%
Mixed 1.3%
Indian 2.6%
Pakistani 1.4%
Bangladeshi 0.5%
Caribbean 0.9%
African 1.1%
Other 1.8%
Age 47.8 17.8
Female 52.2%
Born abroad 11.1%
Qualification level
Degree 34.9%
A level etc 19.8%
GCSE etc 22.2%
Other qual 10.2%
No qualifications 12.9%
Government Office Region
North East 5.0%
North West 12.5%
Yorkshire and The Humber 9.6%
East Midlands 8.2%
West Midlands 9.6%
East of England 10.6%
London 13.5%
South East 15.9%
South West 9.7%
Wales 5.5%
Total N 138,058
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Results

Table 1 presents survey weighted characteristics for the
complete case sample aggregated over UKHLS waves 1 to
9. The mean GHQ-12 score was 11.0. The mean pre-exist-
ing co-ethnic density was 79.4, which means, on average,
UKHLS respondents, notwithstanding their ethnic group,
live in neighbourhoods with most people in the same ethnic
group as them. The mean change in co-ethnic density was
—3.9 suggesting, on average, UKHLS sample members lived
in neighbourhoods becoming less co-ethnically dense. The
mean ethnic diversity, whether pre-existing (2.8) or change
(2.1), was the same, to one decimal place, as the national
distribution of neighbourhoods. The mean value of 2.1 for
change in ethnic diversity indicates UKHLS sample mem-
bers lived in neighbourhoods becoming more ethnically
diverse, on average. The mean neighbourhood deprivation
score (—1.5) was marginally above the mean for the national
distribution of neighbourhoods, which was —1.6. The mean
social cohesion score was 3.6.

Table 2 shows mean and standard deviation values of the
explanatory variables by individual ethnic group. On aver-
age, the White British group lived in neighbourhoods with
more than nine in ten people in the same ethnic group. By
contrast, all ethnic minority groups, apart from the White
Other group lived in neighbourhoods with, on average, 1%
or less of people in the same ethnic group as themselves.
The White British group are the only ethnic minority group
whose mean co-ethnic density in the neighbourhoods they
were living in, decreased between 2001 and 2011. Co-ethnic
density increased most for the White Other group (2.9 per-
centage points) and least for the Mixed group (0.8 percent-
age points).

On average, ethnic minority groups lived in more ethni-
cally diverse neighbourhoods and neighbourhoods becoming
more diverse compared with the White British group. The
Caribbean group (14.7) lived in the most ethnically diverse
neighbourhoods. The mean value was similar for the Indian,
Pakistani, Bangladeshi and African groups at around 11
but lower for the Mixed (7.5), Other (7.1) and White Other
(6.4) groups. All ethnic groups lived in neighbourhoods
with a mean positive change in ethnic diversity, including
the White British group. The mean change in ethnic diver-
sity was greatest for the Caribbean (10.5) and African (9.1)
groups.

Ethnic minority groups lived in neighbourhoods that were
more deprived, on average, compared with the White British
group. The mean neighbourhood deprivation score was high-
est for the African (2.5) and Bangladeshi (2.4) groups and
lowest among ethnic minority groups for the White Other
(—0.3) and Mixed (0.2) groups. The mean social cohesion
score was similar across ethnic groups. The Pakistani (3.8)
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Table2 Mean and standard deviation of neighbourhood co-ethnic density, ethnic diversity and deprivation and individual social cohesion by

ethnic group

Ethnic group Co-ethnic density Change in co- Ethnic diversity Change in ethnic ~ Neighbourhood Social cohesion
ethnic density diversity deprivation
White British 91.57 (11.41) —4.81 (6.05) 1.74 (3.72) 1.48 (3.12) —-1.82 (2.62) 3.59 (0.75)
White Other 5.24 (5.40) 2.96 (4.13) 6.42 (8.08) 4.57 (5.57) —0.30 (3.06) 3.44(0.71)
Mixed 1.00 (1.19) 0.77 (1.28) 7.52 (8.87) 5.38 (6.45) 0.20 (3.34) 3.40 (0.78)
Indian 0.93 (1.02) 1.53 (1.62) 11.78 (10.5) 7.13 (7.73) 0.60 (2.88) 3.60 (0.69)
Pakistani 0.79 (1.10) 1.60 (1.85) 10.92 (8.79) 5.66 (6.74) 1.86 (2.21) 3.80 (0.73)
Bangladeshi 0.94 (1.04) 1.38 (1.88) 11.55(10.12) 6.45 (6.25) 2.40 (3.42) 3.68 (0.65)
Caribbean 1.19 (1.00) 1.99 (2.06) 14.75 (11.01) 10.54 (7.84) 2.18 (2.76) 3.47 (0.69)
African 1.33 (1.42) 1.60 (2.26) 11.72 (10.64) 9.14 (7.75) 2.52 (2.80) 3.43 (0.75)
Other 1.06 (1.18) 1.38 (2.19) 7.15 (8.28) 5.98 (6.71) 0.31(2.98) 3.46 (0.67)
Total 79.43 (32.42) —3.9(6.17) 2.76 (5.59) 2.13 (4.21) —1.47 (2.83) 3.58 (0.75)
Fig. 1 GHQ-12 score by
ethnic group and wave, UKHLS White British White Other Mixed
2009-2019 © |
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and Bangladeshi (3.7) groups had the highest perceived
social cohesion, whereas the Mixed (3.4) and White Other
(3.4) had the lowest perceived social cohesion.

Figure 1 shows the GHQ-12 scores by ethnic group and
UKHLS survey wave. The mean GHQ-12 at wave 1 is simi-
lar across ethnic groups. The African (9.9) and the Indian
(10.5) groups were exceptions with significantly lower mean
GHQ-12 scores at wave 1 compared with the White British
(11.0) group. The mean GHQ-12 score remains constant
for most ethnic groups apart from the Caribbean and Other
groups that had significantly higher scores by wave 9 and the
Pakistani group that had significantly higher scores at waves
3 and 4 compared with wave 1.

Survey wave

Figure 2 shows spatial variation in pre-existing neigh-
bourhood ethnic density in 2001 across all neighbourhoods
in England. It shows concentrations of the most ethnically
diverse neighbourhoods in London and its surrounding
urban areas as well as other selected urban areas including
Birmingham, Manchester, Leicester, Coventry, Nottingham
and Bradford. The least ethnically diverse neighbourhoods
were concentrated in rural areas outside of the South East
and selected towns in northern England. Figure 3 shows the
spatial variation in the change in ethnic diversity between
2001 and 2011. There is a clear correlation between pre-
existing and change in neighbourhood ethnic diversity (r =
0.66). The major urban areas containing concentrations of
neighbourhoods that were already ethnically diverse in 2001
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Fig.3 Quintiles of change in neighbourhood ethnic density, 2001—
2011
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were the same places that increased their ethnic diversity
most. However, there are neighbourhoods in these places
that are in the lowest quintile for change in ethnic diversity
(i.e. small increase or decrease in ethnic diversity). These are
typically places already extremely diverse, such as selected
neighbourhoods in Brent and Newham in London and neigh-
bourhoods in Birmingham, Leicester and Bradford. The
most notable difference in the spatial distributions between
Fig. 2 and Fig. 3 is the rural areas and selected urban areas,
which were not the same shade of red across the two maps.
These places contain concentrations of the least ethnically
diverse neighbourhoods in 2001 (i.e. darkest shade of red
in Fig. 1) yet changes in ethnic diversity are at mid-points
of the distribution (i.e. lighter shades of colour or white).
These differences suggest that the change in ethnic diversity
between 2001 and 2011 is less spatially concentrated than
the level of ethnic diversity in 2001, and there is evidence of
increased ethnic diversity in less diverse places.

Hypothesis 1: Greater ethnic density is associated with
better mental health.

Figure 4 shows the results from a model predicting GHQ-
12 score, including an interaction term between individual
ethnic group and pre-existing (in 2001) co-ethnic density.
The predicted values show for all ethnic groups, except
for White British and Bangladeshi; there is an estimated
lower GHQ-12 score at higher levels of pre-existing co-
ethnic density. The differences across co-ethnic density
deciles are significant only for the White British, White
Other and Indian groups. The White Other group had a 1.3-
point difference between the most and least co-ethnically
concentrated deciles of neighbourhoods. There were no dif-
ferences in predicted GHQ-12 scores for any ethnic group
over change (2001-2011) in co-ethnic density level. The full
model results for all regression analyses are available in the
Appendix.

Figure 5 shows predicted values of GHQ-12 from a main
effects model with a covariate for ethnic diversity rather than
co-ethnic density. Respondents living in neighbourhoods
with greater ethnic diversity in 2001 had lower predicted
GHQ-12 scores, whereas those living in neighbourhoods
that became more ethnically diverse during the 2000s had
higher predicted GHQ-12 scores. The latter association is
not significantly different between deciles of neighbour-
hoods by their change in ethnic diversity. The change in
pre-existing ethnic diversity was associated with a 0.1 lower
GHQ-12 score for each increase in the pre-existing decile of
ethnic diversity. There were no ethnic group differences to
these trends in models containing two-way interaction terms
between individual ethnic group and either pre-existing eth-
nic diversity decile or change in ethnic diversity decile.
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Hypothesis 2: ethnic diversity is more strongly asso-
ciated with mental health in deprived neighbourhoods
amongst minorities.

Figure 6 shows results from a model containing an inter-
action between pre-existing ethnic diversity and neighbour-
hood deprivation. There is a stronger association between
pre-existing ethnic diversity and GHQ-12 score for those liv-
ing in more deprived neighbourhoods. In the least deprived
quintile of neighbourhoods, there is no significant difference

6

T T T T T T T T T T T T T T
7 8 9 10 i 2 3 4 5 6 7 8 9 10
Change in ethnic diversity decile 2001-2011

across deciles of ethnic diversity. The slopes in Fig. 6 suggest
that respondents living in more diverse neighbourhoods are
predicted to have better mental wellbeing when also living
in more deprived neighbourhoods. For example, respondents
living in the most deprived quintile of neighbourhoods are
predicted to have a 1.04-point difference in GHQ-12 when
living in the most diverse deciles of neighbourhoods com-
pared with the least diverse decile. Three-way interactions
between ethnic diversity, neighbourhood deprivation and
individual ethnic group showed the moderating association
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Fig.6 Predicted GHQ-12 score over pre-existing ethnic diversity decile by deprivation quintile

of neighbourhood deprivation was opposite for the Mixed
ethnic groups compared with the White British group (see
Model 10). For example, those living in the least deprived
quintile of neighbourhoods that were also the least ethni-
cally diverse are predicted to have a GHQ-12 score over
four points higher than those living in the least deprived
neighbourhood that are the most diverse. The predicted mar-
ginal difference was less than 0.2 between the Mixed ethnic
group in the most deprived decile of neighbourhoods that
were in the most and least diverse deciles. There were no
significant moderating effects of neighbourhood deprivation
on the change in ethnic diversity and GHQ-12 association.
There was no two-way moderating effect of the level of
social cohesion on the ethnic diversity and mental health
association. There is a moderating effect for the White Other
ethnic group when adding a three-way interaction between
ethnic diversity, social cohesion and individual ethnic group.
Figure 7 shows that White Other respondents who felt their
neighbourhood was less cohesive had a stronger association
between ethnic diversity and mental health in the hypoth-
esised direction. This is shown by the steeper slopes in
Fig. 7 at the lower levels of cohesions, which suggests those
who feel their neighbourhood is less cohesive have higher
GHQ-12 scores when living in less diverse neighbourhoods
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compared with those who feel their neighbourhood is more
cohesive whose GHQ-12 is more similar across deciles
of ethnic diversity. There were no significant moderating
effects of social cohesion on the change in ethnic diversity
and GHQ-12 association.

Hypothesis 3: ethnic diversity is not as strongly related
to mental health when social cohesion is greater.

Discussion

This paper has taken a novel approach to test the ethnic
density hypothesis, which is ethnic minorities are better
protected from deleterious determinants of health when liv-
ing in places where there are more people from their ethnic
background [11]. We have brought a challenge against how
most of the existing literature empirically tests this hypoth-
esis by proposing ethnic diversity rather than co-ethnic den-
sity of the neighbourhood in which a person lives could have
a stronger protective effect on health. We suggest neighbour-
hood ethnic diversity’s protective effect will not be limited
to ethnic minority groups but extends to the White British
majority in England and Wales in what could be described
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Fig. 7 Predicted GHQ-12 score for White Other ethnic group by social cohesion level

as a community asset for all [33]. We have also aimed to for-
ward the debate by analysing the association between change
in co-ethnic density or ethnic diversity and mental health as
well as the pre-existing level of co-ethnic density or ethnic
diversity. We find support for our hypotheses in relation to
pre-existing ethnic density but no support for an association
between change in either co-ethnic density or ethnic diver-
sity and mental health.

We find support for our first hypothesis that greater eth-
nic density is associated with better mental health and that
this is not limited to ethnic minority groups. We find the
association between ethnic diversity and mental health is
the same across ethnic groups. Greater co-ethnic density
is associated with worse mental health in the White British
group. Against expectation, the only ethnic group estimated
to have better mental wellbeing when living in neighbour-
hoods with greater concentrations of co-ethnic density is the
White Other group. Many other studies find no evidence of a
protective effect of co-ethnic density for some ethnic groups
([1, 16-18], p. 201; [20, 22]) or find that greater co-ethnic
density is related to poorer mental health outcomes [8, 11].

Our second hypothesis suggested ethnic diversity is a
community asset which is felt more strongly in deprived
neighbourhoods because it is necessary to offset contextual

disadvantage, especially for ethnic minority groups. We do
not find support for ethnic minority groups reporting lower
GHQ-12 when living in more ethnically diverse, deprived
neighbourhoods relative to the White British group. We do,
however, find that regardless of individual ethnic group, the
association between ethnic diversity and mental wellbeing
is stronger in more deprived neighbourhoods. This speaks
to the sense that neighbourhood ethnic diversity is a com-
munity asset for all people regardless of ethnicity but is not
as necessary when the neighbourhood is less deprived.

We find little support for our third hypothesis that the
association between neighbourhood ethnic diversity and
mental wellbeing is weaker for people who feel their neigh-
bourhood is more cohesive. The White Other group was the
only ethnic group who were predicted to report worse mental
wellbeing when living in more ethnically diverse neighbour-
hoods if they felt their neighbourhood was less cohesive,
whereas those who felt their neighbourhood was more cohe-
sive did not report a difference in their mental wellbeing by
ethnic diversity decile.

Our findings are important because they suggest ethnic
minorities are potentially benefiting from a community
asset (ethnic diversity) that is absent in neighbourhoods
which most White British people in England live in,
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especially those living in deprived neighbourhoods. This
is because White British people, on average, are living
in neighbourhoods which are considerably less ethnically
diverse than the typical neighbourhood in which ethnic
minorities live (see Table 2). Although neighbourhood
deprivation is lower for the White British group, those
in this ethnic group living in deprived, ethnically homog-
enous neighbourhoods face a double disadvantage: poor
neighbourhoods and lack of ethnic diversity. Ethnic diver-
sity is becoming more evenly distributed spatially (see
Figs. 2 and 3) and is increasing most in relative terms in
places where diversity is currently low [32]. This suggests
that if ethnic diversity is a community asset, there is a
positive impact of it becoming increasingly available to
more people, particularly the White British ethnic group.
Figure 3 presents a clear pattern of increased diversity in
less ethnically diverse neighbourhoods.

Our findings also point to a critical note of caution in
making this causal inference. This is because we do not
find that people living in neighbourhoods that are becom-
ing more ethnically diverse have significant differences
in their mental wellbeing when considering pre-existing
neighbourhood diversity. Moreover, the point estimate sug-
gests a direction of association opposite to our hypothesis.
Unadjusted analysis (not shown here) suggests in neighbour-
hoods where ethnic diversity is increasing more, there is sig-
nificantly higher levels of poor mental health. This presents
a conundrum. It could be the case that too much diversity
can be detrimental for health as suggested by [10, 44, 50].
Or it could be the case that there are unobserved character-
istics about either the individuals living in places that are
becoming more diverse or the neighbourhoods themselves
that explains why the mental health of people living there is
worse (or at least not better) compared with neighbourhoods
that are not becoming as diverse.

Unobserved characteristics could include perceived or
experienced racism. It could be the case that racism is felt
more strongly in places where ethnic diversity is increas-
ing most (i.e. neighbourhoods that are currently the least
diverse), and that this is a strain on the mental health of indi-
viduals living there. These potential unobserved differences
might also explain ethnic group inequalities in health that
are not due to changes in ethnic diversity or other covariates
included in the current analysis. For example, the Bangla-
deshi and Pakistani groups report considerably worse mental
health compared with the White British group after consid-
ering pre-existing and change in ethnic diversity, neighbour-
hood deprivation, perceived cohesion, age, sex, foreign born
status, qualifications and region. This finding is confirmed
by Bamford et al. [4].

It is also important to consider the relative importance
of factors such as neighbourhood deprivation and per-
ceived neighbourhood cohesion which are both shown to be
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stronger determinants of mental health compared with ethnic
diversity. This suggests that improvement in the equality of
objective and subjective experience of place could help to
reduce inequality in mental health and more so than foster-
ing increased residential ethnic diversity, which, anyhow, is
already taking place.

This paper has several strengths. We use a large nationally
representative sample (UKHLS) that enables a more detailed
classification of ethnic group compared with much of the
ethnic density literature. Many existing studies evaluate the
impacts for specific age or ethnic groups or places where
ethnic minorities are densely populated (e.g. London) [17].
The longitudinal data analysis approach is a novel feature of
the current paper as is the use of multiple measures of ethnic
density to test whether co-ethnic density or ethnic diversity
is the main driver of a protective effect of ethnic density.
Differences between existing studies could be due to variant
operationalisation of ethnic density, such as co-ethnic den-
sity, density of ethnic minorities and ethnic diversity. This
is the first paper we are aware of that test both pre-existing
ethnic density as well as change in ethnic density over a
10-year period prior to measurement of an outcome.

There are a number of limitations this paper should be
set against. The categorisation of individual ethnicity is
limited to nine groups due to the sample size restrictions of
UKHLS. The longitudinal attrition of UKHLS study mem-
bers is greater among ethnic minorities and therefore could
add bias to the findings reported here. Missing data affected
other variables used in the analysis, most notably the Buck-
ner’s neighbourhood cohesion scale. The items that form the
scale were collected as part of a self-completion question-
naire, itself not returned by all UKHLS study members. The
definition of neighbourhood in this paper is operationalised
using census LSOAs which were originally set by popula-
tion threshold requirements and not intended to represent
communities. The spatial scale of analysis of the effect of
ethnic density varies substantially across studies from spaces
containing hundreds of people to spaces containing millions
of people. This makes it difficult to agree on how to con-
ceptualise what is meant by ethnic density, but also lim-
its comparison of the evidence between studies. The main
premise of the ethnic density hypothesis is that minorities
feel safer in areas where there are more people like them and
are likely to experience less racist sentiment. This could be
tested directly using measurements of racism using data such
as the Evidence for Equality National Survey [21].

In summary, this paper finds greater ethnic diversity is
associated with better mental health among those living
in the most deprived areas. Our theoretical hypothesis and
empirical testing support the notion that ethnic diversity is
more strongly associated with mental health compared with
co-ethnic density. It is unclear why increasing ethnic diver-
sity is not associated with better mental health.
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Appendix

Regression results for GHQ-12 and neighbourhood co-ethnic
density (pre-existing and change)

Model 1 - main effects

Model 2 - main effects + interaction between pre-exist-
ing neighbourhood co-ethnic density and individual ethnic
group

Model 3 - main effects + interaction between change
in neighbourhood co-ethnic density and individual ethnic
group

Regression results for GHQ-12 and neighbourhood eth-
nic diversity (pre-existing and change)

Model 4 - main effects

Model 5 - main effects + interaction between pre-exist-
ing neighbourhood ethnic diversity and individual ethnic
group

Model 6 - main effects + interaction between change
in neighbourhood ethnic diversity and individual ethnic
group

Model 7 - main effects + interaction between pre-exist-
ing in neighbourhood ethnic diversity and neighbourhood
deprivation

Model 8 - main effects + interaction between change
in neighbourhood ethnic diversity and neighbourhood
deprivation

Model 9 - main effects + interaction between pre-exist-
ing in neighbourhood ethnic diversity and neighbourhood
deprivation and individual ethnic group

Model 10 - main effects + interaction between change
in neighbourhood ethnic diversity and neighbourhood dep-
rivation and individual ethnic group

Model 11 - main effects + interaction between pre-
existing in neighbourhood ethnic diversity and neighbour-
hood cohesion

Model 12 - main effects + interaction between change
in neighbourhood ethnic diversity and neighbourhood
cohesion

Model 13 - main effects 4+ interaction between pre-
existing in neighbourhood ethnic diversity and neighbour-
hood cohesion and individual ethnic group

Model 14 - main effects + interaction between change
in neighbourhood ethnic diversity and neighbourhood
cohesion and individual ethnic group

Estimates (95% CI)

Model 1 Model 2 Model 3
Co-ethnic den- 0.012 (=0.01, 0.042 (0.015, 0.011 (=0.012,
sity 2001 0.035) 0.07) 0.034)
Co-ethnic 0.011 (-0.011, 0.005 (-0.017, 0.018 (—0.009,
density 0.033) 0.027) 0.045)
2001-2011

Estimates (95% CI)

Model 1 Model 2 Model 3
Ethnic group (ref: White British)
White Other  0.33 (0.001, 1.616 (0.832,  0.82 (0.11,
0.66) 2.399) 1.529)
Mixed 0.335 (—0.084, 0.844 (—0.177, 0.807 (—0.054,
0.754) 1.864) 1.669)
Indian —0.114 0.779 (0.038,  —0.449 (—1.206,
(—0.426, 1.52) 0.308)
0.199)
Pakistani 0.665 (0.251,  1.078 (0.17, 0.651 (-0.522,
1.079) 1.985) 1.824)
Bangladeshi 1.127 (0.623,  0.06 (—1.254, 0.744 (—0.606,
1.63) 1.373) 2.095)
Caribbean -0.161 0.966 (-0.997, 0.971 (-0.25,
(—0.587, 2.929) 2.192)
0.264)
African —0.967 —-0.038 —1.309 (-2.233,
(—1.381, (—1.418, —0.385)
—0.552) 1.343)
Other 0.47 (0.099, 0.75 (-0.241,  0.373 (—0.487,
0.841) 1.742) 1.232)
Co-ethnic density 2001*ethnic group
White Other - —-0.187 -
(—0.288,
—0.085)
Mixed - —0.082 -
(-0.211,
0.047)
Indian - -0.134 -
(—0.228,
—-0.039)
Pakistani - —0.069 -
(—0.185,
0.046)
Bangladeshi - 0.117 (-0.038, -
0.272)
Caribbean - —0.154 -
(=0.377,
0.07)
African - —0.132 -
(—=0.292,
0.028)
Other - —0.051 -
(—=0.172,
0.069)
Co-ethnic density 2001-2011*ethnic group
White Other — - —-0.076 (-0.171,
0.019)
Mixed - - —0.074 (-0.192,
0.045)
Indian - - 0.039 (—0.053,
0.131)
Pakistani - - —0.002 (-=0.141,
0.136)
Bangladeshi — - 0.045 (-0.119,
0.208)
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Estimates (95% CI)

Estimates (95% CI)

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Caribbean  — _ —0.14 (—0.283, Wales 0468 (0.19,  0.294 (0.003,  0.443 (0.16,
0.004) 0.746) 0.586) 0.725)
African - - 0.039 (=0.074, Intercept 8788 (8.28,  8.757(8.248,  8.77 (8.259,
0.151) 9.297) 9.266) 9.28)
Other - - 0'80191;;0'1’ Estimates (95% CI)
Townsend 0.286 (0.239,  0.305 (0.256,  0.293 (0.244, Model 4 Model 5 Model 6
deprivation 0.334) 0.353) 0.342) o
, , ) ) Ethnic diver-  —0.055 ~0.052 (=0.08, —0.052 (—0.08,
Social cohesion —?.802;05 —?.80 206 —0.3 795(1;0.907, sity 2001 (~0.083, —0.024) —0.024)
—0.905, —0.906, —0. ~0.028
~0.749) ~0.75) o .
Ethnic diversity 0.013 (=0.012, 0.012 (=0.013, 0.007 (—0.021,
Age °~(1)4186g()’~133’ 0. 34176;()”32’ 0'(1)41%53 132, 20012011 0.039) 0.038) 0.035)
Aoe2 0'001 0'001 0.001 (<0.002 Ethnic group (ref: White British)
e —0. —0. —0. —0.002,
& (=0.002 (<0.002 Z0.001) White Other  0.416 (0.089,  1.087 (0.337,  0.608 (=0.077,
0.001) 0.001) 0.742) 1.837) 1.294)
Sex (ref: male) Mixed 0.438 (0.021, —0.165 0.435 (=0.762,
: 0.856 —-1.502, 1.632
Female 1.125 (1.028,  1.124 (1.028,  1.124 (1.028, ) (1 171) )
1.222) 1.221) 1.221) _ ‘
. Indian 0.051 (~0.259, 0.82 (=0.567, —0.484 (1313,
UE born g]e : 0.361) 2.206) 0.345)
orn in c
UK) Pakistani  0.89 (0476,  1.192 (=1.47,  0.66 (=0.302,
1.304 3.854 1.622
Notbornin  —0.598 ~0.6 (=0.815, —0.591 (—0.806, _ ) ) )
the UK (—0.814 —0.384) ~0.376) Bangladeshi 1.291 (0.793,  0.495 (—3.068, 1.166 (-0.19,
0.383) 1.79) 4.059) 2.522)
Qualification Caribbean  0.006 (<0.41,  3.453 (—0.977, —0.247 (~2.069,
(ref: degree) 0.422) 7.884) 1.575)
Alevelor  0.384(0.249, 0.371(0.236,  0.382 (0.246, African —0.824 —1.055 —0.947 (-2.37,
equivalent 0.52) 0.507) 0.517) (‘01421371)’ (1‘135-)259’ 0.475)
GCSEor  0.425(0.292,  0.408 (0.275,  0.423 (0.29, ) '
equivalent 0.558) 0.542) 0.556) Other 0593 (0.226,  0.312(=1.03, 0.141 (~1.028,
0.96 1.654 1.31
Other quali-  0.659 (0.475,  0.639 (0.456,  0.657 (0.474, S ) ) )
fication 0.842) 0.822) 0.841) Ethnic diversity 2001 *ethnic
No qualifica- 0.968 (0.786, ~ 0.945 (0.763,  0.967 (0.785, group
tions 1.149) 1.127) 1.148) White Other - —?‘009?94 -
Government Office Region (ref: 0 063) ’
London) Mixed 0.072 (~0.092
ixe - . -0.092, -
North East ~ 0.098 (=0.193, —0.095 0.075 (=0.22, 0.235)
0.39) (~0.402, 0.37) _ '
0.212) Indian - —0.089 -
—0.245,
North West ~ 0.322 (0.103,  0.171 (=0.061, 0.303 (0.079, E) 066)
0.541) 0.402) 0.526) Pakistani 0'03 s
Yorkshire  0.236 (0.002,  0.074 (=0.171, 0.219 (=0.017, st 0322 ”
and Yhe 0.47) 0.32) 0.456) 0252)
Humber Bangladeshi 0.083 (029
n i - . -0.29, -
East Mid-  0.192 (—0.038, 0.043 (=0.197, 0.174 (=0.058, anglades 0.456)
lands 0.421) 0.283) 0.406) Carib 0375
aripoean - —U. -
West Mid- 0394 (0.165,  0.266 (0.028,  0.379 (0.148, (0,846
lands 0.623) 0.504) 0.61) 0.096)
East of 0.143 (=0.073, 0.031 (=0.192, 0.133 (=0.086, African ) 0023 (=022, -
England 0.359) 0.254) 0.352) 0266
South East  0.025 (—0.181, —0.075 0.013 (=0.195, Other ) 0032 (<0126, -
0.232) (~0.287, 0.222) otoh
0.136) 19D
Ethnic diversity 2001-2011*eth- -
South West ~ 0.215 (=0.018, 0.061 (—0.183, 0.199 (—0.038, nic group
0.447) 0.306) 0.435)
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Estimates (95% CI)

Estimates (95% CI)

Model 4 Model 5 Model 6 Model 4 Model 5 Model 6
White Other _ Z0.028 (<0.12, East Mid- __ 0.083 (=0.155, 0.05 (—0.191, _ 0.094 (=0.146,
0.065) lands 0.32) 0.292) 0.333)
Mixed - - 0.001 (=0.146, West Mid-  0.301 (0.067,  0.27 (0.031,  0.307 (0.071,
0.149) lands 0.536) 0.51) 0.544)
Indian - - 0.068 (=0.03, East of 0.065 (=0.154, 0.031 (=0.195, 0.075 (=0.147,
0.166) England 0.284) 0.256) 0.297)
Pakistani ~ — - 0.03 (—0.086, South East  —0.042 (=0.25, —0.077 —0.033 (—0.244,
0.146) 0.166) (~0.292, 0.178)
Bangladeshi — - 0.016 (—0.14, 0.138)
0.171) South West ~ 0.094 (=0.15,  0.063 (—0.186, 0.101 (=0.145,
Caribbean  — - 0.029 (~0.166, 0.338) 0.312) 0.348)
0.224) Wales 0333 (0.041, 0303 (0.006,  0.336 (0.042,
African - - 0.014 (—0.142, 0.626) 0.6) 0.63)
0.171) Intercept 9228 (8716,  9.234 (8.722,  9.23 (8.718,
Other . - 0.057 (—0.082, 9.74) 9.747) 9.742)
0.195) Estimates (95% CI)
Townsend 0.295 (0.246, 0.3 (0.249, 0.299 (0.249,
deprivation 0.345) 0.35) 0.349) Model 7 Model 8 Model 9 Model 10
Social cohesion —0.825 —0.824 —0.826 (—0.904, Ethnic 0.002 —0.055 —0.013 —0.048
(_0'7383’ (‘00%(? —0.748) diversity  (=0.041,  (=0.083,  (=0.06,  (=0.077,
—0.747) —0.746) 2001 0.045) ~0.028)  0.033) ~0.02)
Age 0.148 (0.132,  0.147 (0.132,  0.148 (0.132, Ethnic 0.011 0.016 0.007 0,004
0.163) 0.163) 0.163) diversity ~ (=0.015,  (=0.024,  (=0.019,  (=0.049,
Age2 —0.001 -0.001 —0.001 (~0.002, 2001— 0.036) 0.057) 0.033) 0.042)
(=0.002, (~0.002, ~0.001) 2011
—0.001) —0.001) Ethnic group (ref: White
Sex (ref: male) British)
Female 1.122(1.025,  1.122(1.025,  1.121 (1.024, White  0.43 (0.104, 0.416 (0.09, 1.044 1.07
1.219) 1.218) 1.218) Other 0.756) 0.743) (=0.6, (=0.271,
UK born (ref: 2.689) 2.41)
born in the Mixed 0.476 0.439 —-2.738 —-0.991
UK) (0.058, (0.022, (=5.188,  (=2.982,
Notbornin  —0.599 ~0.612 ~0.596 (—0.811, 0.894) 0.857) -0.287)  0.999)
the UK (-0.815, (~0.826, ~0.381) Indian  0.085 0.05 —0.287 0.769
—0.384) —0.397) (0226,  (=0259,  (=3213,  (=1.299,
Qualification 0.395) 0.36) 2.638) 2.838)
(ref: degree) Pakistani  0.985 0.89 (0.476, —1.66 —1.909
Alevelor  0371(0.236, 0.372(0.236, 0.371 (0.236, (0.566, 1.304) (-6319,  (=6.946,
equivalent 0.507) 0.507) 0.507) 1.404) 2.999) 3.128)
GCSE or 0.406 (0.273,  0.409 (0.276,  0.406 (0.273, Bangla-  1.396 1.293 -2.972 —0.599
equivalent 0.539) 0.543) 0.539) deshi (0.892, (0.794, (—8.947, (=5.76,
Other quali-  0.636 (0.452,  0.635 (0.452,  0.637 (0.454, 1.9) 1.792) 3.004) 4.562)
fication 0.819) 0.818) 0.821) Carib-  0.086 0.009 8.407 4611
No qualifica- 0.942 (0.76,  0.944 (0.763,  0.945 (0.764, bean (-0.333,  (-0.409,  (-3.042,  (~1.014,
ons 1.124) 1.126) 1.127) 0.505) 0.426) 19.856) 10.235)
Government African  —0.748 ~0.821 ~0.202 1.623
Office Region (-1.158, (=123, (=5.606,  (=3.042,
(ref: London) —0338)  —0412)  5.203) 6.288)
North East  —0.06 (=0.369, —0.086 ~0.055 (~0.365, Other  0.626 059‘;2 O-QOZ —0~021
0.248) (~0.398, 0.254) (0.258, (0227, (=2.39, (2.5,
0.225) 0.993) 0.961) 3.003) 2.571)
North West  0.21 (=0.021,  0.177 (=0.06, 0.216 (=0.017, Townsend ~ 0.433 0.302 0412 0.34 (0.223,
0.44) 0414) 045) depriva- (0326, (0.207, (0.298, 0.456)
, tion 0.541) 0.398) 0.525)
Yorkshire  0.111 (=0.132, 0.08 (—0.168,  0.123 (=0.123,
and The 0.354) 0.328) 0.368)
Humber
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Estimates (95% CI)

Estimates (95% CI)

Model 7 Model 8 Model 9 Model 10 Model 7 Model 8 Model 9 Model 10
Ethnic —0.023 - -0.016 - Carib- - - - —0.483
diversity (=0.039, (—=0.034, bean (—1.141,
2001* —0.008) 0.001) 0.174)
Townsend African - - - -0.271
depriva- (—0.85,
tion 0.308)
Ethnic — —-0.001 - —0.001 Other _ _ _ 0.207
diversity (=0.015, (~0.018, (=0.149,
2001— 0.013) 0.017) 0.563)
*
2011 Townsend
Townsend R .
. deprivation*ethnic
depriva- ou
tion g hp 0.008 0.352
L . White - - —0. —0.
Etzh(l)gi f;tvtf;is:ymu Other (—0.754,  (=0.996,
. group 0.738) 0.291)
ovbite = B "?'_0(%22 - Mixed - - 1.059 0.548
0 15'8) ’ (0.039, (—0.236,
) ’ 2.08) 1.332)
Mixed = B 0413 - Indian - - 0.167 ~0.437 (-1,
(0.037,
0.788) (-1.107, 0.126)
. ’ 1.441)
Indian = - 0'(13(2) 6. Pakistani — - 0.962 0.558
04é9) ’ (=0.903, (—0.594,
o ’ 2.828) 1.71)
Pakistani = - 0'(3_18 bss. Bangla- — - 1.812 0.377
0 88-7) ’ deshi (—1.214, (=0.705,
) 4.838) 1.46)
dBe'Sfig T B 0.:1_7(1) 208, Carib- - - -1.818  —1439
1 15') ? bean (=5.049, (=2.731,
. ’ 1.414) —0.146)
bigfl‘b' - - - (1‘_0205 P African - - —0349 0743
0 343) ’ (=2.056, (=2.046,
. ’ 1.358) 0.56)
African = - _(()'_0(;531 o Other - - -0.174  —0.117
0 6i2) ’ (—1.244, (—0.918,
’ 0.896) 0.684)
Other B B 0(15(6) 211 - Ethnic diversity 2001* Townsend
0.522) d\:a}:'lvatlon* ethnic group .
. . 1te = - —0. -
Ethnic diversity
. Other (=0.09,
- *
2001-2011*ethnic 0.088)
group )
White - - - ~0.027 Mixed = - _?‘_1023 0
Other (—0.234, 20 (')05)’
0.18) ) ’
Mixed _ _ _ 0188 Indian - - —0.045 -
(—0.185,
(-0.129, 0.095)
0.505) ) ) ’
Indian _ _ _ 0032 Pakistani — - —0.111 -
(-0.313,
(—0.255, 0.091)
0.319) ’
Pakistani — - - 0.404 Bangla- - B o2 -
deshi (—0.499,
(-0.231, 0.115)
1.039) ) ’
Bangla- - - - 0.255 Carib- B B 0.215 B
: bean (—0.148,
deshi (—0.425, 0.578)
0.936) ;
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Estimates (95% CI)

Estimates (95% CI)

Model 7 Model 8 Model 9 Model 10 Model 7 Model 8 Model 9 Model 10
African  — - 0.034 - GCSEor 0.401 0.406 0.402 0.404 (0.271,
(=0.157, equivalent  (0.268, 0.272, (0.269, 0.537)
0.226) 0.534) 0.539) 0.535)
Other - - -0.01 - Other 0.633 0.635 0.627 0.638 (0.455,
(-0.134, qualifica-  (0.449, (0.452, (0.445, 0.822)
0.114) tion 0.816) 0.819) 0.81)
Ethnic diversity 2001-2011* Townsend No quali- 0.934 0.942 (0.76, 0.931 0.938 (0.756,
deprivation* ethnic group fications (0.752, 1.124) (0.749, 1.12)
White _ _ _ 0.023 1.115) 1.113)
Other (—0.053, Government Office
0.1) Region (ref: London)
Mixed  — - - -0.068 North —0.169 —0.064 -0.178 —-0.102
(-0.168, East (-0.486,  (-0.376,  (-0.496,  (—0.416,
0.033) 0.148) 0.248) 0.14) 0.212)
Indian  — - - 0.018 North 0.138 0.207 0.121 0.186
(—0.058, West (-0.098,  (-0.026,  (-0.12, (-0.05,
0.093) 0.374) 0.44) 0.362) 0.421)
Pakistani — - - —0.085 Yorkshire 0.034 0.108 0.017 0.084
(=0.231, and The (-0.214,  (=0.137, (=035,  (=0.164,
0.061) Humber 0.282) 0.354) 0.269) 0.332)
Bangla- — - - -0.053 East 0.016 0.08 0.002 0.072
deshi (-0.197, Midlands ~ (=0.225,  (=0.159,  (=0.243,  (=0.169,
0.091) 0.258) 0.319) 0.247) 0.312)
Carib-  — - - 0.149 West 0.239 (0,  0.299 0.226 0.28 (0.042,
bean (=0.001, Midlands  0.477) (0.062, (=0.016,  0.519)
0.298) 0.535) 0.468)
African  — - - 0.08 Eastof  —0.018 0.062 —0.031 0.042
(-0.073, England (-0.245,  (=0.16, (-0.262,  (=0.183,
0.232) 0.208) 0.284) 0.2) 0.267)
Other - - - -0.024 South -0.133 —0.045 -0.142 —0.063
(-0.125, East (-0.35, (-0257, (0365,  (-0.277,
0.077) 0.084) 0.167) 0.08) 0.151)
Social -0.825 -0.825 -0.825 -0.824 South 0.028 0.092 0.013 0.075
cohesion  (=0.903,  (=0.903,  (=0.903,  (-0.903, West (-0.221,  (-0.155,  (-0.24, (-0.173,
—0.747) —0.747) —0.747) —0.746) 0.277) 0.338) 0.266) 0.323)
Age 0.147 0.148 0.147 0.147 (0.132, Wales  0.253 0.331 0.237 0.295
(0.132, (0.132, (0.132, 0.162) (=0.045,  (0.036, (=0.065,  (=0.003,
0.162) 0.163) 0.162) 0.552) 0.626) 0.538) 0.593)
Age2 —0.001 —0.001 —0.001 —0.001 Intercept  9.014 9.216 9.09 (8.555, 9.221 (8.682,
(=0.002,  (=0.002,  (=0.002,  (=0.002, (8.488, (8.689, 9.626) 9.759)
—0.001) —0.001) —0.001) —0.001) 9.539) 9.742)
Sex (ref: Estimates (95% CI)
male)
Female  1.12(1.023, 1.122 1.119 1.119 (1.022, Model 11~ Model 12 Model 13 Model 14
1.217) (1.025, (1.022, 1.216) :
1219) 1.216) Ethnic -0.106 —0.055 —0.087 —0.052
. _ diversity ~ (=0.205,  (=0.083,  (=0.205,  (—0.08,
Uggm (ref: born in the 2001 ~0.006)  -0.028)  0.031) ~0.024)
Ethni 0.013 -0.01 0.012 .001
Notborn —0593  —0599  —0599  —0.593 di?;rsity L0012 (-0.108, (<0013, 0 ?90‘1 15
inthe UK (-0.809,  (-0.815,  (-0.814,  (—0.808, 2001 0.039) 0.087) 0.038) 0.116)
—-0.378) —0.384) —0.384) —0.377) 5011
Qualification (ref: degree) Ethnic group (ref: White
Alevel  0.37(0.235, 0.371 0.368 0.369 (0.234, British)
or equiva- 0.506) 5)05%)365’ 805%332’ 0.505) White  0.423 0.419 3.579 1.928
ent -506) 503) Other (0.096, (0.092, (-0.878,  (—1.901,
0.749) 0.746) 8.036) 5.756)
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Estimates (95% CI)

Estimates (95% CI)

Model 11 Model 12 Model 13 Model 14 Model 11 Model 12 Model 13 Model 14
Mixed 0.445 0.441 4.651 3.641 Other — - 0.178 -
(0.028, (0.023, (=2.142,  (=3.047, (—0.77,
0.863) 0.858) 11.444) 10.328) 1.126)
Indian 0.049 0.05 —-0.434 0.954 Ethnic diversity
(=0.261, (=0.26, (=9.701, (—4.188, 2001-11*ethnic group
0.358) 0.36) 8.832) 6.096) White _ _ _ —0.386
Pakistani 0.879 0.887 —11.639 —1.543 Other (-0.881,
(0.465, (0.473, (=30.677, (=7.224, 0.109)
1.293) 1.301) 7.399) 4.138) Mixed  — _ _ _0.154
Bangla- 1.278 1.287 5.895 -0.523 (—0.935,
deshi (0.779, (0.788, (—=19.909, (-8.485, 0.628)
1.777) 1.787) 31.7) 7.44) Indian _ _ _ ~0.117
Carib- 0.009 0.007 10.468 8.722 (—0.718,
bean (-0.407, (—=0.409, (-9.057, (=3.475, 0.483)
0.426) 0.423) 29.993) 20.919) Pakistani — _ _ 0.238
African  —0.819 —-0.822 1.902 0.921 (—=0.452,
(—1.226, (—1.229, (=7.551, (=5.462, 0.929)
—0412)  -0415) 11355  7.303) Bangla-  — _ _ 0373
Other 0.598 0.595 -2.962 —5.965 deshi (-0.553,
(0231, (0.228, (—10.885, (—13.489, 1.298)
0.965) 0.962) 4.96) 1.559) Carib- _ _ _ —0.807
Social -0.902 -0.861 -0.882 -0.846 bean (=2.108,
cohesion (-1.07, (—1.025, (—1.062, (-1.022, 0.494)
—0.734) —0.698) -0.703) —-0.669) African  — _ _ —0.206
Ethnic 0.014 - 0.01 - (-0.928,
diversity (=0.012, (-0.021, 0.516)
2001* 0.04) 0.041) Other _ _ _ 0.545
social (—0.356,
cohesion 1.446)
Ethnic - 0.007 - 0.001 Social cohesion*ethnic
diversity (—0.019, (—=0.029, group
- &
z(())gizlll ! 0.032) 0.032) White - - —0.724 -0.391
cohesion Other (—1.925, (—1.41,
Ethnic diversi 0.476) 0.628)
thnic diversity .
2001 *ethnic group Mixed B B —1.364 —0.895
, (=3.154,  (=2.669,
White - - —0.6 - 0.426) 0.879)
Other Coonny Indian - - 0344 0395
. : (-2.255,  (-1.767,
Mixed - - —0-2171 - 2.944) 0.976)
f)_s 1‘2)5 8, Pakistani — - 3.384 0.561
) ) (-1.597, (-0.887,
Indian - - 0.07 - 8.365) 2.01)
(-0.951,
1.09) Bangla- — - -1.529 0.454
’ deshi (-8.879, (—1.686,
Pakistani — — 1.301 - 5.821) 2.594)
(3'3%;‘4’ Carib- - - 11993 —2.485
: bean (=7.235,  (=5.726,
Bangla— - - —0.343 - 3.248) 0.756)
deshi (2_333'(2))1 8, African  — - 0852 —0.542
. : (=3.498,  (—2.248,
Carib- - - —0.9541 - 1.795) 1.165)
bean (1_131'(2)) % Other - - 0.942 1.723
: (—1.325, (-0.414,
African — — —0.305 - 3.21) 3.861)
8_714?)51’ Ethnic diversity 2001* social cohesion
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Estimates (95% CI)

Estimates (95% CI)

Model 11 Model 12 Model 13 Model 14 Model 11 Model 12 Model 13 Model 14
White - - 0.148 - Age2 -0.001 —0.001 —0.001 —0.001
Other (=0.009, (=0.002,  (=0.002,  (=0.002,  (—0.002,
0.305) -0.001) -0.001) -0.001) —0.001)
Mixed - - 0.095 — Sex (ref:
(=0.114, male)
0.303) Female  1.122 1.122 1.122 1.121 (1.024,
Indian - - —0.044 - (1.025, (1.025, (1.025, 1.218)
(-0.33, 1.219) 1.219) 1.219)
0.242) UK born (ref: born in the
Pakistani — - -0.353 - UK)
(=0.886, Notborn  —0.604 -0.601 —0.604 -0.59
0.181) inthe UK (-0.82, (-0.817,  (-0.819,  (—0.807,
Bangla- - - 0.123 - —0.389) —0.386) —0.388) —0.374)
deshi (—0.639, Qualifica-
0.884) tion (ref:
Carib- - - 0.164 - degree)
bean (=0.391, Alevel 0.371 0.371 0.372 0.37 (0.235,
0.719) orequiva-  (0.236, (0.235, (0.236, 0.506)
African — - 0.094 - lent 0.507) 0.506) 0.508)
(=0.199, GCSEor 0.405 0.405 0.406 0.404 (0.271,
0.388) equivalent  (0.271, 0.272, (0.273, 0.537)
Other - - —0.042 - 0.538) 0.539) 0.539)
(-0.314, Other 0.634 0.635 0.633 0.637 (0.454,
0.23) qualifica-  (0.451, (0.451, (0.45, 0.82)
Ethnic diversity 2001-11* social cohe- tion 0.818) 0.818) 0.816)
sion * ethnic group No quali- 0.942 (0.76, 0.942 (0.76, 0.945 0.947 (0.765,
White - - - 0.107 fications 1.124) 1.124) (0.763, 1.129)
Other (-0.029, 1.126)
0.243) Government Office
Mixed - - - 0.039 Region (ref: London)
(=0.169, North -0.063 —0.062 -0.078 —0.046
0.248) East (-0.372, (-0.371, (-0.389,  (=0.356,
Indian - - - 0.051 0.245) 0.246) 0.233) 0.263)
(-0.11, North 0.206 0.209 0.182 0.226
0.212) West (=0.025,  (=0.022,  (=0.055,  (=0.007,
Pakistani — - - -0.053 0.437) 0.44) 0.419) 0.459)
(-0.23, York- 0.108 0.11 0.086 0.131
0.124) shire (-0.136,  (-0.133,  (-0.162,  (-0.114,
Bangla- — - - —0.096 and The 0.351) 0.353) 0.334) 0.377)
deshi (—0.343, Humber
0.152) East 0.079 0.082 0.06 0.11 (—0.13,
Carib- - - - 0.23 Midlands  (-0.159,  (-0.155,  (=0.182,  0.349)
bean (-0.116, 0.316) 0.319) 0.302)
0.577) West 0.298 0.3 (0.065, 0272 0.315 (0.078,
African  — - - 0.064 Midlands  (0.063, 0.534) (0.032, 0.552)
(-0.13, 0.532) 0.511)
0.258) Eastof  0.06 0.064 0.038 0.085
Other - - - -0.136 England (=0.159,  (-0.155,  (-0.188,  (=0.137,
(-0.393, 0.28) 0.283) 0.263) 0.307)
0.12) South —0.046 -0.043 -0.07 -0.021
Townsend  0.296 0.296 0.302 0.301 (0.251, East (-0.254,  (=0.251,  (=0.285,  (-0.232,
depriva- (0.246, (0.246, (0.252, 0.351) 0.163) 0.165) 0.144) 0.19)
tion 0.346) 0.346) 0.352) South 0.0 0.093 0.065 0.11
Age 0.147 0.147 0.147 0.147 (0.132, West (-0.154,  (-0.151,  (-0.184,  (—0.136,
(0.132, (0.132, (0.132, 0.163) 0.335) 0.337) 0.314) 0.356)
0.163) 0.163) 0.162)
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Estimates (95% CI)

Model 11 Model 12 Model 13 Model 14
Wales 0.335 0.334 0.316 0.349 (0.055,
(0.042, (0.041, (0.019, 0.643)
0.627) 0.627) 0.612)
Intercept 9.511 9.361 9.442 9.294 (8.511,
(8.758, (8.617, (8.656, 10.078)
10.264) 10.106) 10.228)
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