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Abstract

Background: Previous studies from the US and UK suggest that neighbourhood ethnic composition is associated
with health, positive or negative, depending on the health outcome and ethnic group. We examined the association
between neighbourhood ethnic composition and self-reported health in these groups in Amsterdam, and we aimed
to explore whether there is spatial variation in this association.

Methods: We used micro-scale data to describe the ethnic composition in buffers around the home location of 2701
Turks and 2661 Moroccans. Multilevel regression analysis was used to assess the association between three measures
of ethnic composition (% co-ethnics, % other ethnic group, Herfindahl index) and three measures of self-reported
health: self-rated health, Physical and Mental Component Score (PCS, MCS). We adjusted for socioeconomic position
at individual and area level. We used geographically weighted regression and spatially stratified regression analyses to
explore whether associations differed within Amsterdam.

Results: Ethnic heterogeneity and own ethnic density were not related to self-rated health for both ethnic groups.
Higher density of Turks was associated with better self-rated health among Moroccans at all buffer sizes, with the
most significant relations for small buffers. Higher heterogeneity was associated with lower scores on PCS and MCS
among Turks (suggesting worse health). We found spatial variation in the association of the density of the other
ethnic group with self-rated health of Moroccans and Turks. We found a positive association for both groups, spatially
concentrated in the sub-district Geuzenveld.

Conclusions: Our study showed that the association of ethnic composition with self-reported health among Turks
and Moroccans in Amsterdam differed between the groups and reveals mainly at small spatial scales. Among both
groups, an association of higher density of the other group with better self-rated health was found in a particular part
of Amsterdam, which might be explained by the presence of a relatively strong sense of community between the two
groups in that area. The study suggests that it is important to pay attention to other-group density, to use area meas-
urements at small spatial scales and to examine the spatial variation in these associations. This may help to identify
neighbourhood characteristics contributing to these type of area effects on urban minority health.
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Background

European societies have become increasingly ethnically
diverse over the last decades, and this demographic shift
is likely to continue given the relatively high influx of
immigrants [1, 2]. Evidence indicates that ethnic minor-
ity groups overall tend to have worse self-rated health
than the ethnic majority group in European countries [3].
This has been attributed to low individual socioeconomic
status (SES) and psychosocial factors (e.g., discrimina-
tion, acculturation, social network) [4—7], amongst other
factors.

Contextual factors such as characteristics of the resi-
dential environment may also shape the health of ethnic
minority groups. One such characteristic is ethnic com-
position, which is conceptualized as ethnic diversity or as
own-group density (i.e., the presence of the same-ethnic
group in the residential environment) [8]. The associa-
tion between ethnic composition of the residential envi-
ronment and health presumably operates through social
capital and exposure to discrimination [9]. However, evi-
dence from the United States (US) and Europe is equivo-
cal, in that the strength and direction (both negative
and positive) of the association vary by ethnic minority
group, spatial scale, and outcome measure [8—12].

Furthermore, the existing literature on this topic has
three potential limitations. First, most epidemiologi-
cal studies have focused on own-group density or ethnic
diversity, while relatively few studies have assessed other-
group density (i.e., co-presence of a specific other ethnic
group). This might be particularly relevant for some cit-
ies in which two or more (large-sized) ethnic minority
groups reside. Other-group density might affect health
through material and psychosocial processes. The associ-
ation could be either positive or negative, largely depend-
ing on the inter-relationship the groups have (e.g. mutual
trust, discrimination, sharing job information) [13-15].

Second, previous studies have used large spatial scales
(e.g., census tracts, electoral wards), making it potentially
difficult to assess the associations with health outcomes
accurately [16]. Most inter-ethnic interaction and the
underlying material and psychosocial processes are likely
to occur at smaller spatial scales in the direct environ-
ment. Hence using smaller spatial scales could possibly
better capture the associations between ethnic composi-
tion of residential environment and health [16].

Third, most studies have presented the aggregated
effects of ethnic composition on health at city-level
[8—11]. This may possibly obscure the spatial variation
within a city. Different parts of a city may differ in the
opportunities they provide for social interaction between
groups. These opportunities might be different due to
differences in physical environments (e.g., built environ-
ment) and social environments (e.g., social cohesion,
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local institutions) [16]. So far, it is unknown whether the
association between ethnic composition of residential
environment and health differs within a city.

In the present study, we aimed to fill these gaps in the
literature. First, we aimed to investigate the association
between other-group density of the residential environ-
ment and self-reported health outcomes in two ethnic
minority groups. We further considered other measures
of ethnic composition of residential environment: eth-
nic heterogeneity and own-group density. Second, we
assessed the associations at different spatial scales (both
small and large). Third, we explored spatial variation, by
assessing whether the associations differed within the
city.

We focused on Turkish and Moroccan adults resid-
ing in Amsterdam, the Netherlands. These two groups
are considered the largest ethnic minority groups in
Europe, and tend to co-exist in many different cities (e.g.
Paris, Berlin). Our study extended previous studies on
this topic conducted in Amsterdam. A 2014 study found
own-group density was not associated with psychological
distress in Turkish and Moroccan adults living in the four
largest Dutch cities (including Amsterdam) [12]. A more
recent study from Amsterdam suggested that a high den-
sity of Moroccan residents was associated with poor self-
rated health among Turkish residents, but not vice versa
[13]. In the present study, we delve into these findings by
using a much larger dataset, more health outcomes and
different spatial scales, as well as by assessing variation
within the city.

Study population and methods

Study population

The data were obtained from the HELIUS (Healthy Life
in an Urban Setting) study. The aims and design of the
HELIUS study have been described elsewhere [17].
Briefly, HELIUS is a large-scale cohort study on health
and healthcare among different ethnic groups living in
Amsterdam. It included individuals aged 18-70 years
from the six largest ethnic groups living in Amsterdam,
i.e. those of Dutch, South-Asian Surinamese, African
Surinamese, Ghanaian, Moroccan and Turkish origin.
Participants were randomly sampled from the municipal
registers, stratified by ethnicity. Data were collected by
questionnaire and a physical examination. At the end of
2014, response rates were estimated between 20 and 40%
with some variations across ethnic groups.

For the current study, baseline data collected from
January 2011 until December 2014 were used, including
2962 Turkish and 3000 Moroccan participants. Individu-
als with missing data on self-reported health, individual
characteristics, area ethnic composition or area socioec-
onomic position, and individuals living at locations with
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<25 inhabitants within a buffer of 50 m were excluded
from the analysis (n = 600). Our final sample comprised
5362 participants: 2701 Turks and 2661 Moroccans.

Individual level measurements

Participant’s ethnicity was defined according to the
country of birth of the participant as well as that of his/
her parents. Specifically, a participant is considered
of Turkish/Moroccan origin if: (1) he or she was born
in Turkey/Morocco and has at least one parent born
in Turkey/Morocco; or (2) he or she was born in the
Netherlands but both his/her parents born in Turkey/
Morocco [18].

Three measures of self-reported health are used: self-
rated health and generic physical and mental health
(PCS and MCS). Self-rated health was measured by the
response to the question, ‘In general, would you say your
health is excellent, very good, good, fair or poor? The
answers were classified into two categories: excellent/
very good/good and fair/poor. In the remainder of the
paper we refer to the first category as better self-rated
health. Generic mental and physical health were assessed
using the component summary measures of physical
(PCS) and mental health (MCS) from the Medical Out-
comes Study Short Form 12 (SF-12) [19]. Scores range
from 0 to 100 with higher scores reflecting better health.

From the same survey, we obtained data on characteris-
tics of the participants that were used as control variables
at the individual level. These include age, sex, marital sta-
tus, household composition, educational level, length of
residence in the country and a measure of general wealth
(whether the participant experienced difficulties living on
his or her current household income). See Table 1 for a
description of these variables.

Area-level measurements

For area-level measurements we used integral demo-
graphic and socio-economic registries at the level of
full 6-digit postcodes maintained by the Department of
Research and Statistics of the Municipality of Amster-
dam. Data on the spatial level of 6-digit postcode area is
the most detailed data available. On average, these units
are sized 50 x 50 m and include 10-20 households.

To describe the ethnic composition for each partici-
pant, we constructed three variables: own-group den-
sity (i.e., percentage of co-ethnics), other-group density
(i.e., percentage of the other ethnic group—Turks or
Moroccans) and ethnic heterogeneity described by the
Herfindahl-index. This index yields the probability of
two randomly selected individuals from the same neigh-
bourhood being of different ethnic origin. The theoretical
range of the index runs from 0 to 1, with O represent-
ing an area in which every individual is from the same
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ethnic group and 1 representing an area in which every
individual is from a different ethnic group. To calculate
this index, we sum the squared proportion of each eth-
nic group (Surinamese, Antilleans, Ghanaians, Turks,
Moroccan, other non-western migrants, other western
migrants and Dutch) and subtract this total from one.

When studying the association between ethnic com-
position and health, it is not enough to control for indi-
vidual characteristics only. Veldhuizen et al. [13] showed
that it is necessary to control for the socio-economic
environment as well, because this variable can act as a
confounder. To describe the socio-economic environ-
ment we constructed two socio-economic variables: the
percentage of residents living on a minimum income and
the average property value of houses.

In general, the multicollinearity between the independ-
ent variables is not very high. Most correlations are 0.5 at
most. Only the correlations between percentage Turks/
percentage Moroccans/heterogeneity (Herfindahl index)
and percentage of minimum income households are high
for the larger buffers (0.7). However, because socioeco-
nomic environment is an important determinant of self-
rated health we cannot remove the variable from our
model.

Within a Geographical Information System (ArcGIS)
we created buffers of varying sizes, with radiuses ranging
from 50 to 1000 m, around the central point location of
each participant’s 6-digit postcode area. The ethnic com-
position and socioeconomic characteristics of each of
these buffers were estimated by aggregating the postcode
data to the buffers. For a more detailed description of the
procedure see Veldhuizen et al. [20].

Statistical analysis

The associations between ethnic composition of the resi-
dential environment and self-rated health were assessed
using multilevel logistic regression analysis, with better
self-rated health as the dependent variable and 6-digit
postcode as the variable indicating the higher level (par-
ticipants living in the same postcode area have identical
buffers). We adjusted for the individual characteristics
age, sex, marital status, household composition, educa-
tion, length of residence in the country and wealth and
for socio-economic environment measured by the per-
centage of households living on minimum income and
average property value.

To enable comparison of the results of these analy-
ses between different predictors and the different buffer
sizes, we present standardised odds ratios of the three
measures of ethnic composition. These odds ratios can
be interpreted as the change in the odds of better self-
rated health if a predictor variable increases with one
standard deviation. The odds ratios take into account the
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Table 1 Characteristics of participants and their socio-eco-
nomic environment, per ethnic group

Ethnic group Moroccan Turkish
N 2661 2701
Self-rated health (%)

Excellent 47 4.0

Very good 9.7 10.8

Good 481 49.6

Fair 305 264

Poor 7.1 9.3
Physical Component Score

Mean 46.0 453

Standard dev 10.2 10.7
Mental Component Score

Mean 46.1 448

Standard dev 109 113
Length of residence in the country (years)

Mean 286 28.2

Standard dev 8.7 8.2
Age (%)

18-29 283 250

30-39 223 21.1

40-49 224 295

50-64 244 22.7

>65 26 1.7
Sex (%)

Male 36.6 46.3
Marital status (%)

Married couple 576 62.6

Unmarried couple 23 34

Never been married 284 21.5

Divorced 10.1 10.2

Widow/widower 1.7 23

Household composition (%)

Single 7.2 9.2

Couple without children 73 103

Family 492 52.1

Other (living with parents, parents in 36.3 284

law, institution)

Education (%)

No/elementary 331 333

Lower secondary 18.0 255

Intermediate/higher secondary 33.1 275

Higher 159 136
Living on household income (%)

No problems at all 223 16.8

No problems, but | have to watch what ~ 35.6 254

I spend
Some problems 26.3 31.3
Lots of problems 15.7 265

Property value of houses at postcode of
residence (€)
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Table 1 continued
Ethnic group Moroccan Turkish
Mean 198,216 193,880
Standard dev 55,915 53,692
% Households living on a minimum
income at postcode of residence
Mean 284 259
Standard dev 144 15.5

differences in standard deviation according to predictor
and buffer size (Table 2).

The associations between neighbourhood ethnic com-
position and PCS and MCS were assessed using multi-
level linear regression analysis, adjusting for the same
individual and environmental variables as mentioned
above. We present standardised regression coefficients.
These coefficients can be interpreted as the change in the
standardised dependent variable in case the predictor
variable increases with one standard deviation.

In total, 2251 postcode areas were included in the
analysis; 1507 for the Turks and 1572 for the Moroccans.
We applied random effects (intercept) estimators using
STATA’s melogit and mixed commands. Random effects
appeared to be significant in all empty models and in
approximately half of the models with variables. Because
a significant number of postcode areas include only one
or a limited number of participants, it was not possible to
accurately measure both variations between and within
the areas. As a result, likelihood ratio tests indicated that
our random intercept models were not statistically sig-
nificant in several models, implying limited meaning of
random effects models compared to models without ran-
dom effects. We present the parameters of the multilevel
models because these models generated greater standard
errors for our variables of interest than models without
random effects.

The dependent variables show substantial variation
over Amsterdam. For instance, across 22 administratively
defined areas, for Turks the percentage of participants
with good self-rated health varies between 44 and 77, for
Moroccans between 50 and 73.

Geographical analysis

Additionally, we used logistic geographically weighted
regression (GWR) within the software GWR4 to explore
whether the most important association we found
from the multilevel regression analyses spatially dif-
fered within Amsterdam. GWR enables us to explore if
the association varies within the city, without a priori
assumptions with respect to the geographic scale at
which these variations would occur. GWR is a local form
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Table 2 Characteristics of the participant’s neighbour-
hood ethnic composition per ethnic group and spatial
scale

Ethnic group Moroccan Turkish
Mean SD Mean SD
Own ethnic density (%)
Buffer50 266 16.5 17.2 10.5
100 235 14.9 15.0 8.6
150 222 14.1 14.3 79
300 19.7 1.7 129 6.8
500 18.3 10.3 12.2 6.3
750 17.2 9.0 11.7 6.0
1000 16.3 83 113 59
Other ethnic density (%) (Turks resp. Moroccans)
50 12.6 9.9 229 153
100 12.3 8.6 226 134
150 120 8.1 222 126
300 1.1 7.1 20.7 10.5
500 10.5 6.5 19.7 9.0
750 10.0 6.1 18.7 8.0
1000 9.6 59 18.0 7.5
Ethnic heterogeneity (range 0-1)
50 0.711 0.085 0.722 0.083
100 0.721 0.079 0.735 0.072
150 0.723 0.079 0.738 0.070
300 0.728 0.078 0.744 0.066
500 0.729 0.077 0.747 0.064
750 0.728 0.075 0.745 0.063
1000 0.725 0.073 0.742 0.062

of (in this case logistic) regression to model spatially
varying relationships. It constructs a separate equation
for every participant incorporating the dependent and
explanatory variables of all participants living within
a specific distance around the target participant. We
used a bandwidth (Gaussian Kernel) of a fixed distance
of 500 m which means that a 500 m kernel is used over
the whole study area. The alternative for a fixed spa-
tial kernel, an adaptive kernel, varies the size of kernel
according to the spatial distribution of observation. This
would mean that in areas with relatively few participants
the kernel would become large which would obscure
local relationships. We considered 500 m as a reason-
able compromise between two conflicting demands: (1)
to include a reasonable number of participants in the
analyses, and (2) to allow for the exploration of sufficient
spatial variation. We mapped the resulting odds ratios to
visually explore spatial patterns.

Based on the observation that the spatial pattern of
the OR values more of less coincides with sub-districts
of Amsterdam, we decided to perform an additional
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stratified multilevel analysis by sub-district. This allows
us to assess the associations more accurately than within
GWR because of the limited number of observations in
the local regressions. We restricted the stratified analysis
to Nieuw-West where most participants reside.

Results

Table 1 describes the characteristics of the study popu-
lation in both ethnic groups. In general, no substantial
differences in poor self-rated health, PCS and MCS were
observed between Turkish and Moroccan participants.
The two groups also had similar scores on most other
characteristics although more Turkish participants were
lower educated and had a little more difficulties in mak-
ing ends meet.

Table 2 shows the average levels and standard devia-
tions of own-group density, other-group density and
ethnic heterogeneity by spatial scale for the two ethnic
groups. Compared to Turkish participants, the residential
environment of Moroccan participants was character-
ized by a higher share of co-ethnics. Levels and standard
deviations of own-group density decreased with increas-
ing buffer size, especially among Moroccans. Turkish
participants had a higher percentage of Moroccans in
their residential environment than vice versa. The dif-
ference between Turkish and Moroccan participants on
the measures was approximately 10% points at all buffer
distances. Levels and standard deviations of other-group
density decrease with increasing buffer size, especially
among Turkish participants. The level of ethnic hetero-
geneity of the residential environment of Moroccan and
Turkish participants is comparable. Ethnic heterogeneity
increases for buffers up to 500 m.

Table 3 shows the association of own-group den-
sity, other-group density and ethnic heterogeneity with
self-rated health per ethnic group. Overall, own-group
density and ethnic heterogeneity were not significantly
related to self-rated health in both groups. For other-
group density, a higher percentage of Turks in the neigh-
bourhood was associated with higher odds of reporting
better self-rated health among Moroccans. These results
were consistent with more significant relations found for
smaller buffers. Self-rated health of Turks was not signifi-
cantly associated with higher density of Moroccans in the
neighbourhood.

Table 4 shows the associations of own-group density,
other-group density and ethnic heterogeneity with PCS
and MCS per ethnic group. Among Moroccans a higher
density of Turks within a 50 m buffer was significantly
associated with a healthier PCS. Among Turks, higher
ethnic heterogeneity was significantly associated with
worse PCS at buffer sizes up to 300 m and with worse
MCS from 150 to 500 m buffers.
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Table 3 Association of density of Moroccans, density
of Turks and ethnic heterogeneity with better self-rated
health, per ethnic group and spatial scale

Ethnic group Moroccan Turkish
Standardised OR® (CI°)  Standardised OR®
@®)

Density of Moroccans (%)
Buffer50 1.01 (0.89; 1.14) 1.05(0.94;1.19)
100 1.08 (0.95; 1.23) 1.08 (0.95; 1.23)
150 1.10 (0.96; 1.26) 1.05 (0.92; 1.20)
300 1.09 (0.95; 1.25) 1.05 (0.92; 1.20)
500 1.09 (0.96; 1.24) 1.04(0.92;1.19)
750 1.11 (0.98; 1.26) 1.08 (0.96; 1.23)
1000 1.15(1.02; 1.30)* 1.08 (0.96; 1.23)

Density of Turks (%)
50 1.19(1.07; 1.33)** 1.10(1.00; 1.22)
100 1.16 (1.04; 1.30)** 1.06 (0.95;1.18)
150 117 (1.04; 1.31)** 1.07 (0.96; 1.19)
300 1.15(1.03; 1.30)* 1.05(0.94;1.17)
500 1.14(1.01; 1.28)* 1.08 (0.97;1.21)
750 1.14(1.01; 1.28)* 1.09 (0.97;1.22)
1000 1.16(1.02; 1.31)* 1.07 (0.95; 1.21)

Ethnic heterogeneity
50 0.98(0.89; 1.09) 0.98 (0.89; 1.08)
100 1.03(0.93;1.15) 0.97 (0.88; 1.08)
150 1.03(0.92;1.15) 0.99 (0.89;1.10)
300 1.10(0.97;1.24) 0.97 (0.86; 1.08)
500 1.15(1.01; 1.31)* 03(0.92;1.16)
750 1.11(0.97;1.26) 06 (0.94; 1.20)
1000 1.14(0.99;1.31) 09 (0.96; 1.24)

* Significant at the 0.05 level
** Significant at the 0.01 level

@ OR represents the standardised Odds Ratio (i.e. change in odds of having
better self-rated health with one standard deviation increase in the predictor
variable)

b Cl represents 95% confidence interval

Based on the results of Table 3, we performed addi-
tional GWR-analyses to explore the spatial variation in
the association of the density of Turks within 50 m buft-
ers with self-rated health of Moroccans. The map in Fig. 1
shows some degree of spatial variation in this association,
although most OR values were not significantly differ-
ent from 1. In the district Nieuw-West, for example, the
association of the density of Turks with self-rated health
of Moroccans is more positive in the northern part of the
district than in the southern part. In the district West
mainly positive associations cluster and in East positive
as well as negative associations were observed.

Table 5 assesses associations per sub-district in Nieuw-
West. We stratified the additional MLR analyses by
sub-district because the results of the GWR suggested
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variations at the level of sub-districts. We restricted the
stratified analysis to Nieuw-West where most partici-
pants reside. Positive significant associations of density
of Turks with self-rated health of Moroccans were found
in the district Nieuw-West and mainly in the sub-district
Geuzenveld. The density of Moroccans was significantly
positively associated with self-rated health of Turks in
Geuzenveld as well. For both groups, no significant asso-
ciation of own-group density with self-rated health was
found in any district.

Discussion

In this study, we assessed associations between ethnic
composition of the residential environment and self-
reported health among people of Turkish and Moroccan
origin living in Amsterdam. At the city-scale of Amster-
dam, own-group density and ethnic heterogeneity were
not associated with self-rated health for either Moroccan
or Turkish participants. For Turks significant associations
between ethnic heterogeneity and PCS and MCS were
found, suggesting more negative health outcomes with
increasing heterogeneity. With regard to other-group
density, for Moroccans, greater density of Turks was sig-
nificantly associated with higher odds of reporting better
self-rated health and higher scores on PCS. Such associa-
tions were not found for Turks.

Additional geographical analyses suggest that the rela-
tionship between the density of the other group and
self-rated health varies within Amsterdam. Associations
were particularly observed in the sub-district Geuzen-
veld within the district Nieuw-West. In this specific area,
other-group density is positively associated with self-
rated health for both groups.

Evaluation of data and methodology

A major strength of our study is that the HELIUS data
provides a large number of participants from different
ethnic groups and detailed health measurements and
socio-demographic data. We further derived precise data
about place of residence using the 6-digit postcode of
the home addresses of the participants, and we accessed
detailed socio-economic and demographic data from
registries at the level of 6-digit postcodes. On average,
6-digit postcode areas in Amsterdam include no more
than 10-20 households and are sized 50 by 50 m. The
large number of participants and information on their
precise place of residence enabled us to use advanced
geographic techniques to explore varying associations
within the city. The importance of using environmental
variables at small spatial scales derives from the fact that
most of the significant associations were found at small
spatial scales. It suggests that no associations could have
been demonstrated if the environmental characteristics
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Table 4 Association of density of Moroccans, density of Turks and ethnic heterogeneity with Physical and Mental Compo-

nent Score per ethnic group and spatial scale

Ethnic group Moroccan

Turkish

Standardised b? (CIP)

Standardised b? (CIP)

PCS MCS PCS MCS

Density of Moroccans (%)
Buffer50 01 (—0.04;0.05) 0.03 (—0.02;0.07) .01 (—0.04; 0.05) —0.01 (—0.06; 0.04)
100 0.02 (—0.03;0.07) 0.00 (—0.05; 0.06) 01 (—0.04; 0.06) —0.02 (—0.07;0.04)
150 01 (—0.04; 0.06) 0.00 (—0.05; 0.06) 01 (—0.04; 0.06) —0.04 (—0.10;0.01)
300 0.00 (—0.05; 0.05) 0.01 (—0.04,0.07) —0.01 (—0.06; 0.04) —0.01 (—0.07;0.04)
500 —0.00 (—0.05; 0.05) 0.01 (—0.04; 0.06) —0.00 (—0.05; 0.05) —0.03 (—0.08; 0.02)
750 01 (—0.04; 0.05) 0.00 (—0.05; 0.05) .01 (—=0.03;0.06) —0.02 (—=0.07;0.03)
1000 01 (—0.04; 0.06) 0.00 (—0.05; 0.05) .02 (—0.02;0.07) —0.02 (—=0.07;0.04)

Density of Turks (%)
50 0.04 (0.00; 0.08)* 0.01 (—0.03; 0.06) 0.01 (—0.03; 0.05) —0.01 (—0.05; 0.03)
100 0.04 (—0.00; 0.08) 0.01 (—0.03; 0.06) 0.01 (—=0.03; 0.05) —0.01 (—0.06; 0.03)
150 0.04 (—0.00; 0.08) 0.01 (—0.04;0.05) 0.01 (—0.03; 0.05) —0.02 (—0.06;0.03)
300 0.03 (—0.02;0.07) 0.01 (—0.04;0.05) 0.01 (—=0.03; 0.05) —0.02 (=0.07;0.02)
500 0.01 (—0.03; 0.05) 0.01 (—0.04; 0.05) 0.02 (—0.02; 0.06) —0.01 (=0.06; 0.03)
750 0.01 (—0.03; 0.05) —0.01 (—0.05; 0.04) 0.02 (—0.02; 0.06) —0.01 (—0.06; 0.04)
1000 0.01 (—=0.04; 0.05) —0.01 (=0.06; 0.04) 0.03 (—0.01; 0.08) —0.02 (=0.07;0.03)

Ethnic heterogeneity
50 —0.02 (—=0.05;0.02) —0.02 (—0.06; 0.02) —0.06 (—0.09; —0.02)** —0.01 (—0.05; 0.03)
100 0.00 (—0.04; 0.04) —0.01 (=0.05; 0.03) —0.05 (—=0.09; —0.01)** —0.02 (—0.06; 0.02)
150 0.00 (—0.04; 0.04) —0.02 (—0.07;0.02) —0.04 (—0.08; —0.00)* —0.05 (—=0.09; —0.01)*
300 0.04 (—0.01; 0.09) —0.01 (=0.06;0.03) —0.06 (—=0.10; —0.02)** —0.07 (=0.11; =0.02)**
500 0.05 (—0.00; 0.09) 0.00 (—0.05; 0.05) —0.02 (—0.06;0.03) —0.06 (—0.10; —0.01)*
750 0.03 (—0.02;0.08) —0.02 (=0.07;0.04) —0.02 (—=0.07;0.02) —0.05 (—0.10; 0.00)
1000 0.03 (—0.02; 0.08) —0.01 (—0.06; 0.05) —0.00 (—0.05; 0.04) —0.03 (—0.08;0.02)

* Significant at the 0.05 level
** Significant at the 0.01 level

2 b represents the standardised regression coefficient (i.e. change in the dependent variable with one standard deviation increase in the predictor variable)

b Cl represents 95% confidence interval

of administrative areas were used because these areas
may be too large to detect any health effects.

This study has some limitations as well. First, because
buffers partly overlap, observations are not entirely inde-
pendent. This results in a slight overestimation of sig-
nificance levels. However, this problem of partial overlap
applies particularly to larger buffers and less to smaller
buffers, for which we found the most significant associa-
tions. Second, because our data are cross-sectional, our
interpretations ought to refer to associations rather than
to causal relationships. Nevertheless, we might interpret
these associations as evidence for environmental influ-
ences on health. Reverse causality should refer to selec-
tive migration, which in our study would imply that
healthy Moroccans would move to places with a lot of
Turks or unhealthy Moroccans would leave such areas,
which is not very plausible. Third, since we focused on

two specific ethnic minority groups living in Amsterdam,
our findings could possibly not be generalized to other
populations or areas. Nonetheless, numerous large Euro-
pean cities have large migrant populations from Turkey
and Morocco, so our findings might have relevance for
these cities as well. Finally, PCS and MCS have not been
validated among Turkish and Moroccan participants.
However, these instruments have been positively vali-
dated across other cultures and countries [21, 22].

Our conceptualization of the residential environment,
buffers, can be associated with two discussions in the
research field, referred to as the ‘local trap’ [23] and the
‘residential trap’ [24]. The local trap refers to the ques-
tion whether the local scale is the best scale for analy-
sis and the residential trap refers to the neglect of other
environmental context besides the residential context.
Because we use different buffer sizes in our study, we
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Fig. 1 Association of percentage of Turks in buffers of 50 m with better self-rated health of Moroccans (odds ratios)

Table 5 Association of other- and own-group density within 50 m buffer with better self-rated health, per ethnic group
and sub-district

Ethnic group Moroccan Turkish
Standardised OR? (CIY) Standardised OR? (CI°)

Density of Turks (%) Moroccans (%) Moroccans (%) Turks (%)

(Sub-)district N Mor N Tur

Nieuw-West 1238 1365 1.16 (1.00;1.35)* 0.93(0.76;1.12) 1.03 (0.86;1.23) 1.10 (0.96;1.26)
Geuzenveld 433 626 1.39 (1.04;1.86)* 0.86 (0.62;1.20) 1.32(1.02;1.71)% 1.05 (0.86;1.29)
Osdorp 388 383 1.11 (0.85;1.45) 0.97 (0.67;1.40) 0.87(0.59;1.28) 0.99 (0.74;,1.32)
Slotervaart 416 356 1.02 (0.76;1.37) 1.01 (0.70;1.45) 0.81(0.53;1.25) 0.98 (0.72;1.33)

* Significant at the 0.05 level

@ OR represents the standardised odds ratio (i.e. change in odds with one standard deviation increase in the predictor variable)

b Cl represents 95% confidence interval

could evaluate the local trap problem. In fact, the results With regard to the residential trap, we admit that other

imply that this problem is not so relevant on our cases, environmental contexts are also important in deter-
as the strongest associations were observed in the smaller ~ mining people’s exposure to the own and other ethnic
buffers. groups. To improve our understanding of the influence of
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other contexts, future research could try to combine dif-
ferent environmental contexts based on activity spaces.
Activity spaces can be separated into domains such as a
residential, transportation and work domain and for each
domain the exposure to a certain environmental charac-
teristic, for instance ethnic diversity, can be measured.
Finally, the effects of the three exposure variables on a
health outcome, such as mental health, can be assessed.
This may yield new insights.

Interpretation and comparison with previous studies

For Turks and Moroccans in Amsterdam we did not find
associations of own-group density with self-rated health,
PCS or MCS. These findings are not in line with ‘clas-
sic’ ethnic density theory which suggests better health
if a high proportion of the own ethnic group lives in
the neighbourhood. This positive influence on health
is presumably due to increased social support and less
discrimination if your own group lives around [25-28].
Several studies in the US and UK found effects of own-
group density on health, sometimes positive [9, 29, 30],
but sometimes negative [31-33]. However, similar to our
results, Schrier et al. [12] found no association between
own-group density and psychological distress for Suri-
namese, Turks, and Moroccans in the four largest Dutch
cities (including Amsterdam).

The absence of an ethnic own-group density effect
especially among Turks is surprising considering that
the Turks are known as a group with a strong orienta-
tion towards their co-ethnics. It might be explained by
segmentation within the Turkish community. Turks are
a heterogeneous group, divided along often crosscutting
lines associated with political, ethnic, religious and geo-
graphical differences [34]. Our measure for own-group
density, which is based on the country of birth of the par-
ticipants or their parents, may fail to comprehensively
capture the own-group effects. If the subgroups would
have lived entirely segregated, an own-group density
effect for the Turkish participants might be expected.
However, probably the subgroups live mixed because
most of the Turks and Moroccans depend on social hous-
ing which means little room for own choice regarding
place to live [35]. Unfortunately we miss the essential
accurate information about the home location of sub-
groups for further examination.

The negative influence of ethnic heterogeneity on PCS
and MCS among Turks accords with conclusions of Put-
nam’s study in the US [36] which suggested worse health
conditions in heterogeneous neighbourhoods because
of lower social capital in these neighbourhoods. For the
Netherlands, Lancee and Dronkers [37] also found that
more heterogeneous neighbourhoods are characterized
by less social capital. However, our study did not find
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a negative effect of heterogeneity among Moroccans.
Recently, it has been suggested that Putnam’s theory may
not be generalizable to all ethnic groups [38], but depend
on ethnic group identities and specific inter-group rela-
tions. In Amsterdam, for Turks a heterogeneous environ-
ment might be experienced as negative, because Turks
are known as a group with a strong orientation towards
(some of) their co-ethnics. Moroccans are known to have
lower levels of co-ethnic cohesion [39]. Hence it could be
suggested that Turks rely more on ‘bonding’ social capital
(relations within the own group), while Moroccans may
find it easier to link with other ethnic groups and thus rely
on ‘bridging’ social capital (relations with other groups).

We found a positive influence of density of Turks on
self-rated health of Moroccans. A previous study, based
on a smaller survey among six ethnic groups in Amster-
dam [13], found a negative influence of the density of
Moroccans on self-rated health of Turks. Although the
findings of the two studies are not identical, both imply
that co-residence with Turks has no negative effect on
self-rated health of Moroccans, and the Moroccans have
no positive effect on Turks. This asymmetric relation
might be explained by a lesser positive opinion of Turks
towards Moroccans, partly because Moroccans are more
stigmatized in Dutch politics and media than Turks [39,
40]. In such a context it is less favourable for Turks to be
associated with Moroccans living in the same neighbour-
hood than vice versa. Another reason might be that Turks
seems more oriented on the own group unlike Moroc-
cans as already mentioned in the previous paragraph.

The positive influence of other-group density in the
direct residential environment on self-rated health of
both groups in Geuzenveld might be related to specific
conditions in this area. Geuzenveld is an area with a rela-
tively strong sense of community among Turkish and
Moroccan inhabitants. Compared to other administra-
tively defined areas in Amsterdam, Geuzenveld is smaller
in size and the ethnic composition is dominated by only
a few groups. Turks and Moroccans together comprise
almost 50% of the population. This implies a relatively
high degree of dependency and interaction between the
two groups, with possibly stronger social support sys-
tems between these groups. This is reinforced by a low
number of relocations and outmigration among ethnic
groups in ethnic concentration areas such as Geuzenveld
[41]. Moreover, the two groups may have forged stronger
alliances with each other, given the context of strong ten-
sions between ethnic minorities and those of Dutch ori-
gin in Geuzenveld [42], and relatively low socio economic
position of Geuzenveld residents as compared to most
other parts of Amsterdam [43].

Our findings may give some direction to policy aimed
to improve urban health. The health effects of residential
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ethnic composition we found in this study reveal gen-
erally at small spatial scales and varied within the city.
This suggests that to improve urban minority (self-rated)
health, area-based local interventions are more appropri-
ate than global city-wide interventions; health benefits
will be larger if interventions are adjusted to specific
problem locations. For instance, in areas with negative
associations between other group density or heterogene-
ity and health, policy interventions could aim to increase
interactions and social cohesion at the very local level.

Conclusion

Our study suggests that in studies on the influence of
neighbourhood ethnic composition on health three
aspects are important. First, other-group density, the
density of a specific ethnic group, deserves attention
aside from common measures such as own-group den-
sity and ethnic heterogeneity. Additionally, it is impor-
tant to use area measurements at small spatial scales.
Finally, to improve our understanding of the underlying
mechanisms, it might help to examine the spatial varia-
tion in the relationship within urban areas. The relation-
ship between ethnic composition and health may depend
on specific local factors influencing relations and ties
between ethnic groups.
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