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Abstract
Introduction
Studies have consistently demonstrated a gradient between median neighbourhood income and child
developmental outcomes. By investigating statistical outliers—neighbourhoods with children ex-
hibiting less or more developmental vulnerability than that predicted by median neighbourhood
income—there is an opportunity to identify other neighbourhood characteristics that may be en-
hancing or impeding early childhood development.

Objective
Testing a variety of neighbourhood factors, including immigrant or ethnic concentration and char-
acteristics of structural disadvantage (proportion of social assistance recipients, homes in need of
major repair, residents with high school education only, lone parent families, and residents moving in
the last year) we sought to identify factors associated with more or less developmental vulnerability
than that predicted by median neighbourhood income, for young children.

Methods
For this cross-sectional study we used validated Early Development Instrument (EDI) data (2003-
2013) linked to demographic and socioeconomic Census and Tax Filer data for 98.3% of Canadian
neighbourhoods (n=2,023). The purpose of the instrument is to report, at a population-level, chil-
dren’s school readiness. Children’s developmental vulnerability was assessed in five domains (physical
health and well-being, emotional maturity, social competence, language and cognitive development,
and communication and general knowledge) in relation to the 10th percentile from a national norma-
tive sample. Levels of children’s neighbourhood vulnerability were determined per domain, as percent
of children vulnerable at a given domain. Neighbourhoods were grouped into three cohorts, those
having lower than predicted, as predicted, or higher than predicted children’s vulnerability according
to neighbourhood median income. Using multivariable binary logistic regression we modelled the
association between select neighbourhood characteristics and neighbourhoods with lower or higher
than predicted vulnerability per domain, compared to neighbourhoods with predicted vulnerability.
This allowed us to determine neighbourhood characteristics associated with better or worse child
developmental outcomes, at a neighbourhood-level, than that predicted by income.

Results
In neighbourhoods with less child developmental vulnerability than that predicted by income, high
or low immigrant concentration and ethnic homogeneity was associated with less vulnerability in
physical (adjusted odds ratio (aOR) 1.66, 95% CI: 1.43, 1.94), social (aOR 1.30, 95% CI: 1.11,
1.51), and communication domains (aOR 1.24, 95% CI: 1.03, 1.47) compared to neighbourhoods
with vulnerability concordant with income. Neighbourhood ethnic homogeneity was consistently
associated with less developmental vulnerability than predicted by income across all developmental
domains. Neighbourhood-level structural disadvantage was strongly associated with child develop-
mental vulnerability beyond that predicted by median neighbourhood income.

Conclusion
Canadian neighbourhoods demonstrating less child developmental vulnerability than that predicted
by income have greater ethnic and ethnic-immigrant homogeneity than neighbourhoods with child
developmental vulnerability concordant with income. Neighbourhood social cohesion and cultural
identity may be contributing factors. Neighbourhood structural disadvantage is associated with
poorer early childhood development, over and above that predicted by neighbourhood income.
Neighbourhood-level policy and programming should address income and non-income related barriers
to healthy child development.
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Findings

• Canadian neighbourhoods with less child developmental
vulnerability than that predicted by income are charac-
terized by ethnic and ethnic-immigrant homogeneity

• Within these neighbourhoods, social cohesion and sup-
port for cultural identity may be fostering child develop-
ment

• Neighbourhood-level structural disadvantage is associ-
ated with poor developmental outcomes, independent
of that predicted by median neighbourhood income

• Results suggests neighbourhood-level policy and pro-
gramming should address both income and non-income
related barriers to healthy child development

Background

In Canada, a large proportion of variation in children’s devel-
opmental vulnerability (32%) has been associated with neigh-
bourhood socioeconomic status (SES) [1]. There is a con-
sistent gradient between neighbourhood income and develop-
mental outcomes, with children living in low income neigh-
bourhoods performing more poorly than their peers in physi-
cal, social, emotional, language, and communication domains
[2, 3]. However, not all neighbourhoods have developmental
outcomes congruent with their income level; in some neigh-
bourhoods, developmental outcomes supersede income levels,
and in other places they fall short of income-predicted expec-
tations. Investigating these statistically outlying neighbour-
hoods—those with children exhibiting less or more develop-
mental vulnerability than that predicted by median neighbour-
hood income—can provide clues as to neighbourhood char-
acteristics other than income that enhance or diminish child
development.

Evidence in the literature suggests that neighbourhood
ethnic and immigrant concentration may be independently as-
sociated with healthy childhood development [4], mediated
by social cohesion. A Canadian study of over 13,000 chil-
dren aged four to 11 using parent and teacher assessments
found lower levels of emotional-behavioural problems for chil-
dren from recent immigrant families living in neighbourhoods
of high immigrant concentration, compared to non-immigrant
children, despite greater exposure to poverty [5]. In another
study including over 5,000 children in rural and urban settings
in British Columbia, Canada, children residing in neighbour-
hoods with high immigrant concentration demonstrated bet-
ter language, numeracy, reading, and communication skills,
depending on rurality and the child’s age at data collection
[6]. In areas of immigrant concentration, neighbours’ mu-
tual understanding of the challenges faced in learning a lan-
guage, adopting new customs, coping with the loss of former
social networks, and re-building new ones may deepen resi-
dents’ commitment to their local communities.

It has been postulated that neighbourhoods with high eth-
nic homogeneity have high levels of social interaction leading
to ‘in-group bonding’ [7] and in turn greater social cohesion
[8-10]. Social cohesion (as defined in this study) refers to
the presence of strong social connections, trust, and mutual

values between neighbours, and the absence of social tension
(e.g., racism) [11, 12]. The benefits of neighbourhood social
cohesion for child development have been demonstrated in a
Canadian study drawing on a national sample of four- and
five-year-old children (n=3,350), in which neighbourhood so-
cial cohesion (measured on a five-item scale) was associated
with improved verbal ability and fewer child behavioural prob-
lems [4]. In addition, a recent review [13] of neighbourhood
effects and early child development showed that poor rela-
tions among neighbours (indicated by social disorder, lack of
belonging, low social cohesion, and diminished opportunity for
community involvement) correlated with low language, emo-
tional and behavioural child development in several studies
[14-19].

A second area of interest for this study is assessing whether
neighbourhood structural disadvantage contributes to chil-
dren’s developmental vulnerability over and above that pre-
dicted by income. Structural disadvantage pertains to the
systematically inequitable distribution of resources and oppor-
tunities among individuals and groups due to policies and gov-
ernance, as well as social norms and values, defined by the
dominant culture [20]. Social disorganization experts suggest
neighbourhoods with high levels of structural disadvantage
(operationalized as low SES, residential instability, lone par-
ent families, etc.) have weaker social ties, resulting in fewer
formal and informal social controls which help in upholding
and reinforcing community norms and expectations [21] and
provide emotional and psychological support for children and
parents [13]. For instance, when neighbourhoods have high
levels of dilapidated housing (because of weak regulation of
tenants’ rights) or transient residents (due to high unemploy-
ment), fear and stress related to safety concerns and mistrust
among neighbours can limit interaction and contribute to a
negative social environment [22]. In these areas, neighbour-
hood adults may have little influence and authority among
children due to a lack of familiarity [21]. Children growing
up in neighbourhoods with structural disadvantage may have
fewer educational and recreational opportunities due to the
volume, quality, and safety of neighbourhood public facilities
[23], cost of services and transportation, and fewer adults in
their neighbourhood voluntarily engaging in local civic activi-
ties [24].

Hypotheses

We hypothesized that neighbourhoods with less child develop-
mental vulnerability than predicted by median income would
be characterized by high immigrant concentration and low eth-
nic diversity. Secondly, we hypothesized that neighbourhoods
with more child developmental vulnerability than predicted by
median income would be characterized by structural disadvan-
tage.

Method

Data Sources

This research is a part of the Canadian Neighbourhoods
and Early Child Development (CanNECD) study [25]. Data
were obtained from the Early Development Instrument (EDI)
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database housed at the Offord Centre for Child Studies, Mc-
Master University [26]. Data are collected for individual chil-
dren and then aggregated and analyzed at the neighbourhood-
level. The purpose of the instrument is to report, at a
population-level, children’s school readiness [27]. The instru-
ment’s validity and reliability has been consistently demon-
strated among different groups of children [28-31] including
those with English-as-a-Second-Language [32].

The EDI is completed by classroom teachers in the sec-
ond half of the student’s kindergarten year (in Canada, that
is the year before entry to Grade 1, which children start
attending the year they turn five) for each child in the
class. The 103 EDI questions pertain to five developmen-
tal domains including physical health and well-being (e.g., “Is
the child able to manipulate objects?”), social competence
(e.g., “Is the child able to work independently?”), emotional
maturity (e.g., “Will the child comfort a child who is cry-
ing or upset?”), language and cognitive development (e.g.,
“Can the child count to 20?”), and communication skills
and general knowledge (e.g., “Does the child show inter-
est in general knowledge about the world?”). See the full
EDI questionnaire at https://edi.offordcentre.com/wp/
wp-content/uploads/2019/01/EDI-ON-ENG-2018.pdf.
Using the child’s individual score in each domain, vulnera-
bility is determined (yes/no) in relation to the 10th percentile
from a national normative sample. When data are aggregated
based on children’s residence, neighbourhood children’s vul-
nerability is defined as the percent of children vulnerable in a
specific domain per neighbourhood [27].

The EDI has been administered in 12 of the 13 Cana-
dian provinces and territories over multiple waves [28] with
de-identified, individual-level EDI scores aggregated to the
neighbourhood-level for 2,058 neighbourhoods [25]. For this
study we used the first wave of eligible data collected by each
province/territory between 2003/2004 and 2012/2013. A data
collection wave is equivalent to a provincial kindergarten cen-
sus and can take up to three years to complete.

Boundaries of EDI neighbourhoods were drawn through
consultation with government departments, community agen-
cies and organizations, and academic groups to reflect locally
defined borders and to potentially capture significant neigh-
bourhood effects, as described in the CanNECD protocol [25].
Each neighbourhood was given a unique ID number. EDI
scores were linked by postal code of a child’s residence to a
CanNECD EDI neighbourhood and aggregated to the neigh-
bourhood level. A data file with sociodemographic data from
Canadian Census (2006 and 2011) and income tax (‘Tax Filer’)
databases (2005 and 2010) aggregated to the same customized
CanNECD EDI neighbourhoods was linked with the aggre-
gated EDI data by neighbourhood ID [25].

For each province and territory, we selected Census and
Tax Filer data from the year corresponding to the closest date
of EDI data collection. In instances when EDI data collection
fell mid-way between Censuses, the earlier Census/Tax Filer
data were used, as they represented the sociodemographic
conditions in which children were being raised prior to data
collection.

Outcome Variables and Study Design

Using neighbourhood-level rates of child vulnerability in each
of the five developmental domains we identified three types of
neighbourhoods as our outcome variables:

1. those in which vulnerability rates were less than pre-
dicted by neighbourhood income (as defined below),
having ‘discordant-lower vulnerability’;

2. those in which vulnerability rates were more than pre-
dicted by neighbourhood income, having ‘discordant-
higher vulnerability’; and

3. those in which vulnerability rates were concordant with
neighbourhood income, deemed ‘concordant vulnerabil-
ity’.

Each of the two types of discordant neighbourhoods were
compared to concordant neighbourhoods, coded as binary out-
comes, to determine if the characteristics of interest were as-
sociated with less, or more, child developmental vulnerability
at a neighbourhood-level than that predicted by income, in-
dicative of a protective or a detrimental neighbourhood effect.

All five outcome domains were examined as previous stud-
ies have shown an association between at least one of the
predictors examined (i.e., immigrant concentration) and chil-
dren’s language, numeracy, reading, communication, emo-
tional and behavioural outcomes [5, 6].

To classify neighbourhoods, we used methods introduced
by Kershaw et al. [33]. We regressed the neighbourhood vul-
nerability rate (defined as percentage of children vulnerable at
a specific domain) on neighbourhood median family income
to produce residuals, or scores indicating the difference be-
tween the predicted vs. actual vulnerability rate. Kershaw et
al. identified concordant and discordant neighbourhoods by
selecting 50 neighbourhoods with the largest negative resid-
uals and 50 neighbourhoods with the largest positive residu-
als among 478 British Columbia neighbourhoods, and com-
pared these to 120 neighbourhoods with vulnerability scores
closest to predicted scores. We modified this approach to
capitalize on all available data and thus increase our sam-
ple size and power to detect differences in effect. We se-
lected neighbourhoods with residuals in the lowest and high-
est quintiles (20% and 80% cut-off). Neighbourhoods with
negative residuals, in the bottom 20th percent of all residual
scores, were classified as having less developmental vulnerabil-
ity than predicted by neighbourhood income (discordant-lower
vulnerability). Neighbourhoods with the residual cut-off being
greater than the 80th percentile were classified as more vul-
nerable than predicted (discordant-higher vulnerability). Dis-
cordant neighbourhoods were compared to concordant neigh-
bourhoods, those with residuals between the 20th and 80th
percentiles.

Neighbourhood-Level Predictors

Previous studies investigating neighbourhood structural disad-
vantage have included measures of neighbourhood income or
concentrated poverty [34, 35], education [34], family structure
(e.g., female-headed families) [34], and residential instability
[21, 35]. Similarly, we operationalized structural disadvantage

3

https://edi.offordcentre.com/wp/wp-content/uploads/2019/01/EDI-ON-ENG-2018.pdf
https://edi.offordcentre.com/wp/wp-content/uploads/2019/01/EDI-ON-ENG-2018.pdf


McRae, DN et. al. / International Journal of Population Data Science (2020) 5:1:08

as the percent of neighbourhood residents receiving social as-
sistance, dwellings in need of major repair, adults (25 to 64
years old) with high school completion or the equivalent as
their highest credential, lone parent families, and residents
having moved within the last year.

We created two indices based on previous methods for im-
migrant concentration [6] and ethnic diversity [36, 37]. For the
immigrant concentration index, we used the mean of equally
weighted z-scores for the Census variables, “percent with a
non-official language as a mother tongue” and “percent that
immigrated within the past 5 years”. Immigrants who reported
arriving in Canada between 2001 and 2011 were included in
the immigrant concentration index.

To measure ethnic diversity we used the fractionalization
index, the simplest and most common index, which has been
evaluated in contrast to more complex ethnicity indices and
shown to have equivalent results [38]. The ethnic diversity in-
dex was created using a self-reported “ethnic origin” variable,
available in the Census data. Ethnicities were classified as orig-
inating in seven geographic regions corresponding with Statis-
tics Canada classifications: 1) North America, Britain, West-
ern and Northern Europe; 2) South America, Central America,
Caribbean; 3) Eastern, Southern, and Other Europe; 4) Africa;
5) West Central Asia, Middle East; 6) Eastern Asia, Southeast
Asia, Southern Asia; and 7) Oceania [39].

To create ethnic diversity scores for all neighbourhoods, the
percent of respondents indicating ethnicity from each region
was calculated, squared and summed and the total subtracted
from one [36]. Census respondents could indicate more than
one ethnicity, therefore ethnic origins could total greater than
100% per neighbourhood. The ethnic diversity index had a
range of values from 0 to 0.80 (M = 0.34; SD = 0.22). A
neighbourhood ethnic diversity score of 0.34, for example, in-
dicated a 34% likelihood that two randomly selected ethnic
groups were different, when drawn from a pool of all weighted
ethnic groups identified in a neighbourhood. Zero ethnic di-
versity indicated total ethnic homogeneity.

Because the predictors were measured on different scales,
all values were z-score standardized—converted to standard
deviations above or below the mean (which was set at 0)—to
allow estimation of each variable’s relative contribution to the
model.

Analysis Strategy

Our sample included 2,023 neighbourhoods with complete
neighbourhood-level data. For each EDI domain we mod-
elled the selected neighbourhood characteristics for 404
discordant-lower vulnerability neighbourhoods versus 1,215
concordant neighbourhoods, and 404 discordant-higher vul-
nerability neighbourhoods versus 1,215 concordant neighbour-
hoods (Figure 1).

Predictor variables were continuous (e.g., percent of neigh-
bourhood dwellings in need of major repair) and outcome vari-
ables were dichotomous (e.g., discordant-lower vulnerability
neighbourhood (Yes) versus concordant vulnerability neigh-
bourhood (No)). To explore differences in mean neighbour-
hood characteristics for discordant-lower or discordant-higher
vulnerability versus concordant vulnerability neighbourhoods
we conducted independent t-tests. To test our hypotheses,
we used multivariable binary logistic regression modelling, as

the comparisons of interest were limited to neighbourhoods
with discordant versus concordant vulnerability (rather than
comparing discordant-lower with discordant-higher neighbour-
hoods). Only neighbourhoods with complete data (98.3%)
were included in the analyses.

To select variables for the multivariable models, we con-
ducted univariate binary logistic analyses, retaining variables
of interest that had a Wald statistic p-value < 0.25. For our
final variable selection, we used a manual backward elimina-
tion approach retaining variables with alpha values less than
0.05. Although our study included numerous statistical tests,
we did not adjust the alpha level for multiple comparisons be-
cause the aim of our study was to explore if associations were
consistent with the theoretical literature and showed promise
for future mediation analyses. In this context, the risk of a
Type I error—incorrectly rejecting the null hypothesis—due to
multiple comparisons is of less concern than failing to identify
potentially important associations worthy of more investiga-
tion [40].

Adjusted odds ratios and 95% confidence intervals are re-
ported. Model fit was evaluated using the Hosmer-Lemeshow
test (p > 0.05 indicates adequate fit) as well as estimates of
outcome variance based on model predictors, assessed using
Nagelkerke’s R2. SPSS Enterprise was used for data analysis
[41].

Ethics approval for this study was granted by the University
of British Columbia, Behavioural Research Ethics Board (reg-
istration number H13-00398). The research was of minimal
risk as only aggregate neighbourhood-level data are reported.

Results

Descriptive Results
Neighbourhood characteristics and neighbour-
hood developmental vulnerability

Table 1 shows variation in mean rates of neighbourhood char-
acteristics by neighbourhood vulnerability. For example, in
neighbourhoods with discordant-lower developmental vulner-
ability in physical health and well-being (lower vulnerability
than predicted by income) 7.15% of neighbourhood children
were living in families receiving social assistance. A signif-
icantly greater proportion of children (7.95%) from concor-
dant neighbourhoods (vulnerability similar to that predicted
by income) were living in families receiving social assistance.
Almost twelve per cent (11.69%) of children from discordant-
higher vulnerability neighbourhoods (vulnerability higher than
predicted by income) had families receiving social assistance,
a statistically significant difference compared to rates among
children from concordant neighbourhoods.

For three of the five domains (physical, social and commu-
nication), discordant-lower vulnerability neighbourhoods had
significantly lower proportions of residents receiving social as-
sistance, residents having high school as the highest creden-
tial, lone parents, and ethnic diversity, compared to concor-
dant neighbourhoods. Unlike other domains, neighbourhoods
that had discordant-lower vulnerability in emotional maturity
did not have significantly different neighbourhood character-
istics (aside from the proportion of lone parents) compared to
concordant neighbourhoods.
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Figure 1: Flow chart illustrating the number of neighbourhoods included in each domain-specific analysis
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vulnerability

n=404

Across all domains, discordant-higher vulnerability neigh-
bourhoods had significantly higher mean rates of social assis-
tance, dwellings in need of major repair, high school comple-
tion as the highest credential, lone parents, and residents that
moved within the last year, compared to concordant neigh-
bourhoods. Immigrant concentration was greater in neigh-
bourhoods that had discordant-higher vulnerability in the lan-
guage and cognitive development and the communication and
general knowledge domains, compared to concordant vulnera-
bility neighbourhoods.

Physical Health and Well-Being

In neighbourhoods with discordant-lower vulnerability in phys-
ical health (less vulnerability than predicted by income) there
was less likelihood of residents receiving social assistance (aOR
0.73, 95%CI: 0.62, 0.85) and having only a high school educa-
tion (aOR 0.70, 95% CI: 0.62, 0.80) compared to neighbour-
hoods with concordant or “as predicted by income” child devel-
opmental vulnerability (Table 2). These neighbourhoods were
also characterized by high or low immigrant concentration and
low ethnic diversity (aOR 1.66, 95% CI: 1.43, 1.94) compared
to neighbourhoods with concordant vulnerability (Appendix 1:
Figure 2a).

In neighbourhoods with discordant-higher physical vulner-
ability (more vulnerability than predicted by income), residents
were more likely to have received social assistance (aOR 1.41,
95% CI: 1.23, 1.62), have dwellings in need of major repair
(aOR 1.47, 95% CI: 1.27, 1.70), have only a high school
education (aOR 1.44, 95% CI: 1.25, 1.65) and have moved
in the last year (aOR 1.44, 95% CI: 1.26, 1.65) (Table 2)
compared to neighbourhoods with developmental vulnerabil-
ity concordant with neighbourhood income. In addition, there
was a statistically significant interaction between immigrant
concentration and ethnic diversity (aOR 0.82, 95% CI: 0.68,
0.98), with high immigrant concentration and low ethnic di-
versity best predicting the probability of a neighbourhood hav-

ing discordant-higher vulnerability in physical health and well-
being (Appendix 1: Figure 2b).

Social Competence

Neighbourhoods with discordant-lower vulnerability in social
competence were 30% less likely to have residents receiving so-
cial assistance (aOR 0.70, 95% CI: 0.60, 0.83) and 19% more
likely to have dwellings in need of major repair (aOR 1.19, 95%
CI: 1.04, 1.37) compared to neighbourhoods in which rates of
vulnerability were concordant with income (Table 3). These
neighbourhoods also had significantly different immigrant and
ethnic composition compared to concordant neighbourhoods
(aOR 1.30, 95% CI: 1.11, 1.51) (Table 3). The combina-
tion of high immigrant concentration and low ethnic diver-
sity best predicted the probability of a neighbourhood having
discordant-lower vulnerability in social competence, followed
by neighbourhoods with low immigrant concentration and low
ethnic diversity (Appendix 1: Figure 3).

Neighbourhoods with discordant-higher vulnerability in so-
cial competence were more likely to have residents receiving
social assistance (aOR 1.27, 95% CI: 1.12, 1.45), dwellings in
need of major repair (aOR 1.21, 95% CI 1.06, 1.39), adults
with high school education only (aOR 1.28, 95% CI: 1.13,
1.44), and residents having moved in the last year (aOR 1.22,
95% CI: 1.09, 1.37) compared to neighbourhoods in which de-
velopmental vulnerability was concordant with income (Table
3). There was no statistically significant effect associated with
immigrant concentration or ethnic diversity when comparing
these two types of neighbourhoods.

Emotional Maturity

Neighbourhoods with discordant-lower vulnerability in emo-
tional maturity were 17% more likely to have residents with
a high school diploma as their highest credential (aOR 1.17,
95% CI: 1.04, 1.31) and 19% less likely to have families headed
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Table 1: Descriptive statistics for continuous variables by EDI domain and discordant-lower, discordant-higher, and concordant
neighbourhood-level child developmental vulnerability, Canada (2003-2014)

Neighbourhood Characteristics
EDI domain Neighbourhood vulnerability Social

assistance
mean% (SD)

Dwelling
major repair
mean% (SD)

High school
education
mean% (SD)

Lone parents
mean% (SD)

Moved in the
last year
mean% (SD)

Immigrant
index mean%
(SD)

Ethnic
diversity
index mean%
(SD)

Physical
health and
well-being

Discordant-low **7.15 2.86 **23.08 *14.56 **12.18 16.72 **0.29
(n=404) (4.38) (1.60) (4.50) (4.74) (5.43) (13.18) (0.25)
Concordant 7.95 2.79 25.20 15.12 13.29 16.92 0.36
(n=1,214) (4.97) (1.60) (4.80) (5.15) (5.26) (11.50) (0.21)
Discordant-high **11.69 **3.81 **26.73 **17.71 **15.47 17.24 *0.33
(n=404) (6.87) (1.97) (4.07) (6.33) (5.54) (11.36) (0.18)

Social
Competence

Discordant-low **7.38 **3.11 **24.04 **14.46 **12.45 **14.92 **0.27
(n=404) (4.77) (1.77) (4.73) (4.84) (5.13) (11.81) (0.22)
Concordant 8.21 2.84 25.04 15.34 13.40 17.27 0.36
(n=1,214) (5.19) (1.64) (4.80) (5.27) (5.46) (11.49) (0.22)
Discordant-high **10.67 **3.39 **26.23 **17.16 **14.86 17.99 0.35
(n=404) (6.59) (1.88) (4.33) (6.14) (5.49) (12.60) (0.21)

Emotional
Maturity

Discordant-low 7.71 2.92 25.31 *14.59 13.31 17.84 0.34
(n=404) (5.13) (1.80) (4.80) (5.42) (5.73) (12.93) (0.23)
Concordant 8.16 2.84 24.86 15.33 13.30 17.14 0.35
(n=1,214) (5.22) (1.64) (4.84) (5.20) (5.39) (11.60) (0.22)
Discordant-high **10.50 **3.58 *25.52 **17.06 **14.29 15.45 **0.29
(n=404) (6.34) (1.78) (4.36) (5.85) (5.32) (11.20) (0.20)

Language &
cognitive
development

Discordant-low **7.26 2.99 **24.15 14.85 13.38 16.59 0.32
(n=404) (4.65) (1.75) (5.02) (4.72) (5.72) (12.66) (0.23)
Concordant 8.18 2.84 25.06 15.16 13.11 16.39 0.34
(n=1,214) (5.20) (1.58) (4.65) (5.22) (5.26) (11.28) (0.22)
Discordant-high **10.87 **3.51 **26.06 **17.31 **14.80 **19.00 0.35
(n=404) (6.57) (2.01) (4.56) (6.35) (5.56) (12.35) (0.21)

Communication
& general
knowledge

Discordant-low *7.40 3.04 **23.62 **14.46 **11.72 *11.53 **0.20
(n=404) (4.33) (1.54) (4.43) (4.22) (4.74) (9.46) (0.19)
Concordant 8.06 2.91 25.28 15.21 13.31 16.34 0.35
(n=1,214) (5.15) (1.67) (4.81) (5.30) (5.42) (10.86) (0.21)
Discordant-high **11.12 **3.27 *25.92 **17.55 **15.88 **24.18 **0.44
(n=404) (6.80) (2.03) (4.55) (6.38) (5.41) (13.18) (0.20)

Difference of means tested with independent t-tests; *p ≤ 0.05, ** p ≤ 0.01
Definitions: social assistance: percent of neighbourhood residents with low income receiving public financial aid; dwelling
major repair: percent of neighbourhood residents living in a home requiring major repair; high school education: percent of
neighbourhood residents 25 to 64 years old with high school completion or the equivalent as their highest credential; lone parents:
percent of neighbourhood residents living in lone parent families; moved in the last year: percent of neighbourhood residents
having moved in the last year; immigrant index: is derived from the standardized mean of two equally weighted variables, “percent
of neighbourhood residents with a non-official language as a mother tongue” and “percent that immigrated within the past 5 years”.
Values reported for immigrant index in this table are unstandardized for ease of interpretation.
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Table 2: Results of multivariable logistic regression models of discordant-lower and discordant-higher neighbourhood-level devel-
opmental vulnerability (compared to concordant) in physical health and well-being regressed on neighbourhood-level predictors
(Canada, 2003-2013)

Neighbourhood-level predictors Discordant-Lower Vulnerability
Neighbourhoodsa

Discordant-Higher Vulnerability
Neighbourhoodsb

aOR (95% CI) aOR (95% CI)

Social assistance 0.73 (0.62, 0.85) 1.41 (1.23, 1.62)
Dwellings in need of major repair —– 1.47 (1.27, 1.70)
High school education as highest credential 0.70 (0.62, 0.80) 1.44 (1.25, 1.65)
Lone parent families —– —–
Moved in the last year —– 1.44 (1.26, 1.65)
Immigrant concentration 1.72 (1.38, 2.14) 1.14 (0.91, 1.42)
Ethnic diversity 0.46 (0.38, 0.54) 0.88 (0.72, 1.08)
Immigrant concentration X Ethnic diversity 1.66 (1.43, 1.94) 0.82 (0.68, 0.98)
Hosmer-Lemeshow 0.24 0.47
Nagelkerke R2 0.15 0.19

Abbreviations: aOR adjusted odds ratio, CI confidence interval
aDiscordant-lower vulnerability neighbourhoods had lower rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
bDiscordant-higher vulnerability neighbourhoods had higher rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
These analyses included 1,619 neighbourhoods; 404 discordant-lower vulnerability neighbourhoods versus 1,215 concordant vulner-
ability neighbourhoods, and 404 discordant-higher vulnerability neighbourhoods versus 1,215 concordant vulnerability neighbour-
hoods.

Table 3: Results of multivariable logistic regression models of discordant-lower and discordant-higher neighbourhood-level de-
velopmental vulnerability (compared to concordant) in social competence regressed on neighbourhood-level predictors (Canada,
2003-2013)

Neighbourhood-level predictors Discordant-Lower Vulnerability
Neighbourhoodsa

Discordant-Higher Vulnerability
Neighbourhoodsb

aOR (95% CI) aOR (95% CI)

Social assistance 0.70 (0.60, 0.83) 1.27 (1.12, 1.45)
Dwellings in need of major repair 1.19 (1.04, 1.37) 1.21 (1.06, 1.39)
High school education as highest credential —– 1.28 (1.13, 1.44)
Lone parent families —– —–
Moved in the last year —– 1.22 (1.09, 1.37)
Immigrant concentration 1.41 (1.15, 1.73) —–
Ethnic diversity 0.54 (0.46, 0.65) —–
Immigrant concentration X Ethnic diversity 1.30 (1.11, 1.51) —–
Hosmer-Lemeshow 0.70 0.54
Nagelkerke R2 0.08 0.08

Abbreviations: aOR adjusted odds ratio, CI confidence interval
aDiscordant-lower vulnerability neighbourhoods had lower rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
bDiscordant-higher vulnerability neighbourhoods had higher rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
These analyses included 1,619 neighbourhoods; 404 discordant-lower vulnerability neighbourhoods versus 1,215 concordant vulner-
ability neighbourhoods, and 404 discordant-higher vulnerability neighbourhoods versus 1,215 concordant vulnerability neighbour-
hoods.
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by lone parents (aOR 0.81, 95% CI: 0.71, 0.93) compared
to neighbourhoods with rates of emotional vulnerability con-
cordant with income (Table 4). These neighbourhoods were
also characterized by high or low immigrant concentration and
low ethnic diversity, or high immigrant concentration and high
ethnic diversity (aOR 1.19, 95% CI: 1.02, 1.38) (Appendix 1:
Figure 4).

Neighbourhoods with discordant-higher vulnerability in
emotional maturity were 33% more likely to have residents who
were receiving social assistance (aOR 1.33, 95% CI: 1.17, 1.53)
(Table 4), 19% more likely to have dwellings in need of major
repair (aOR 1.19, 95% CI: 1.03, 1.37), and 27% more likely to
have residents that had moved within the last year (aOR 1.27,
95% CI: 1.12, 1.45) compared to neighbourhoods in which
children’s emotional vulnerability was concordant with income.
Ethnic diversity was also less likely in these neighbourhoods
compared to concordant neighbourhoods (aOR 0.68, 95% CI:
0.59, 0.79).

Language and Cognitive Development

Neighbourhoods in which children had discordant-lower vul-
nerability in language and cognitive development than that
predicted by income were less likely to have residents receiving
social assistance (aOR 0.75, 95% CI: 0.65, 0.86) compared to
concordant neighbourhoods (Table 5). When modelling immi-
grant concentration and ethnic diversity, there was a statisti-
cally significantly interaction (aOR 1.36, 95% CI: 1.17, 1.58)
with discordant lower-vulnerability neighbourhoods having a
greater probability of low ethnic diversity and low or high im-
migrant concentration, or high immigrant concentration and
high ethnic diversity, compared to concordant neighbourhoods
(Appendix 1: Figure 5).

Neighbourhoods with discordant-higher vulnerability in
language and cognitive development were more likely to have
social assistance recipients (aOR 1.20, 95% CI: 1.05, 1.37),
dwellings in need of major repair (aOR 1.37, 95% CI: 1.20,
1.57), residents with high school education only (aOR 1.28,
95% CI: 1.12, 1.45), individuals having moved within the last
year (aOR 1.19, 95% CI: 1.05, 1.36) and greater immigrant
concentration (aOR 1.30, 95% CI: 1.10, 1.53) than neighbour-
hoods with vulnerability concordant with income (Table 5).

Communication Skills and General Knowledge

Neighbourhoods with discordant-lower vulnerability in com-
munication skills and general knowledge were less likely to have
residents with dwellings in need of major repair (aOR 0.82,
95% CI: 0.71, 0.95), and high school as their highest creden-
tial (aOR 0.67, 95% CI: 0.59, 0.76) (Table 6). In combination,
immigrant concentration and ethnic diversity were statistically
significantly associated with neighbourhood discordant-lower
vulnerability in communication and general knowledge, com-
pared to concordant neighbourhoods (aOR 1.24, 95% CI: 1.03,
1.47) (Table 6). Low or high immigrant concentration coupled
with low ethnic diversity increased the probability of neigh-
bourhoods having discordant-lower vulnerability compared to
concordant neighbourhoods (Appendix 1: Figure 6).

Neighbourhoods with discordant-higher vulnerability in
communication skills and general knowledge had higher odds
of residents receiving social assistance (aOR 1.39, 95% CI:

1.24, 1.55), having high school completion as the highest cre-
dential (aOR 1.29, 95% CI: 1.13, 1.47), and having moved
within the last year (aOR 1.27, 95% CI: 1.12, 1.45) compared
to neighbourhoods with vulnerability concordant with income
(Table 6). As well, these neighbourhoods were characterized
by higher odds of immigrant concentration (aOR 2.01, 95%
CI: 1.71, 2.37) compared to concordant neighbourhoods.

Patterns of predictors across EDI domains

Immigrant concentration and ethnic diversity statistically sig-
nificantly interacted across all domains in discordant-lower vul-
nerability neighbourhoods. Neighbourhoods with less vulnera-
bility in physical, social, and communication skills and general
knowledge were more likely to have high or low immigrant con-
centration and low ethnic diversity, compared to neighbour-
hoods in which children’s vulnerability was concordant with
income. Neighbourhoods with discordant-lower vulnerability
in emotional maturity, or language and cognitive development,
were most often characterized by high or low immigrant con-
centration and low ethnic diversity, or high immigrant con-
centration and high ethnic diversity compared to concordant
neighbourhoods. Across all five domains, low ethnic diversity
emerged as the most consistent neighbourhood characteristic
associated with less developmental vulnerability; levels of im-
migrant concentration only marginally influenced probabilities.

Interestingly, in discordant-higher vulnerability neighbour-
hoods, immigrant concentration was significantly associated
with greater vulnerability in language and cognitive develop-
ment (aOR 1.30, 95% CI: 1.10, 1.53) and communication skills
and general knowledge (aOR 2.01, 95% CI: 1.71, 2.37) com-
pared to neighbourhoods with vulnerability concordant with
income. In discordant-higher vulnerability neighbourhoods the
interaction between immigrant concentration and ethnic diver-
sity was only statistically significant in the physical health and
well-being domain (aOR 0.82, 95% CI: 0.68, 0.98); neighbour-
hoods with high immigrant concentration and low ethnic di-
versity were more likely to have discordant-higher vulnerability
in physical health and well-being than concordant neighbour-
hoods.

For all EDI domains, neighbourhoods with discordant-
higher developmental vulnerability had greater odds of indi-
viduals receiving social assistance and residents having moved
in the last year. In addition, for all domains except com-
munication skills and general knowledge, neighbourhoods
with discordant-higher vulnerability were more likely to have
dwellings in need of major repair. Across all EDI domains,
with the exception of emotional maturity, neighbourhoods
with discordant-higher vulnerability had greater odds of res-
idents having high school graduation as their highest creden-
tial. Lone parent status, however, was not a statistically sig-
nificant characteristic of discordant-higher vulnerability neigh-
bourhoods, for any domain.

Model fit

Of the 10 models constructed, one had significantly poor fit
(see Table 6). Nonetheless we have included results from all
models because the study aim was to test the specified pre-
dictors against all EDI domains.

8
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Table 4: Results of multivariable logistic regression models of discordant-lower and discordant-higher neighbourhood-level de-
velopmental vulnerability (compared to concordant) in emotional maturity regressed on neighbourhood-level predictors (Canada,
2003-2013)

Neighbourhood-level predictors Discordant-Lower Vulnerability
Neighbourhoodsa

Discordant-Higher Vulnerability
Neighbourhoodsb

aOR (95% CI) aOR (95% CI)

Social assistance —– 1.33 (1.17, 1.53)
Dwellings in need of major repair —– 1.19 (1.03, 1.37)
High school education as highest credential 1.17 (1.04, 1.31) —–
Lone parent families 0.81 (0.71, 0.93) —–
Moved in the last year —– 1.27 (1.12, 1.45)
Immigrant concentration 1.31 (1.06, 1.62) —–
Ethnic diversity 0.83 (0.70, 0.98) 0.68 (0.59, 0.79)
Immigrant concentration X Ethnic diversity 1.19 (1.02, 1.38) —–
Hosmer-Lemeshow 0.78 0.63
Nagelkerke R2 0.02 0.09

Abbreviations: aOR adjusted odds ratio, CI confidence interval
aDiscordant-lower vulnerability neighbourhoods had lower rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
bDiscordant-higher vulnerability neighbourhoods had higher rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
These analyses included 1,619 neighbourhoods; 404 discordant-lower vulnerability neighbourhoods versus 1,215 concordant vulner-
ability neighbourhoods, and 404 discordant-higher vulnerability neighbourhoods versus 1,215 concordant vulnerability neighbour-
hoods.

Table 5: Results of multivariable logistic regression models of discordant-lower and discordant-higher neighbourhood-level develop-
mental vulnerability (compared to concordant) in language and cognitive development regressed on neighbourhood-level predictors
(Canada, 2003-2013)

Neighbourhood-level predictors Discordant-Lower Vulnerability
Neighbourhoodsa*

Discordant-Higher Vulnerability
Neighbourhoodsb

aOR (95% CI) aOR (95% CI)

Social assistance 0.75 (0.65, 0.86) 1.20 (1.05, 1.37)
Dwellings in need of major repair —– 1.37 (1.20, 1.57)
High school education as highest credential —– 1.28 (1.12, 1.45)
Lone parent families —– —–
Moved in the last year —– 1.19 (1.05,1.36)
Immigrant concentration 1.25 (1.01, 1.53) 1.30 (1.10, 1.53)
Ethnic diversity 0.76 (0.64, 0.89) —–
Immigrant concentration X Ethnic diversity 1.36 (1.17, 1.58) —–
Hosmer-Lemeshow 0.15 0.98
Nagelkerke R2 0.03 0.10

Abbreviations: aOR adjusted odds ratio, CI confidence interval
aDiscordant-lower vulnerability neighbourhoods had lower rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
bDiscordant-higher vulnerability neighbourhoods had higher rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
*For this model, “dwellings in need of major repair” was statistically significant (Wald p < 0.05) but we chose to exclude it because
model fit was inadequate (Hosmer-Lemeshow p=0.01) with its inclusion.
These analyses included 1,619 neighbourhoods; 404 discordant-lower vulnerability neighbourhoods versus 1,215 concordant vulner-
ability neighbourhoods, and 404 discordant-higher vulnerability neighbourhoods versus 1,215 concordant vulnerability neighbour-
hoods.
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Table 6: Results of multivariable logistic regression models of discordant-lower and discordant-higher neighbourhood-level devel-
opmental vulnerability (compared to concordant) in communication skills and general knowledge (Canada, 2003-2013)

Neighbourhood-level predictors Discordant-Lower Vulnerability
Neighbourhoodsa

Discordant-Higher Vulnerability
Neighbourhoodsb

aOR (95% CI) aOR (95% CI)

Social assistance —– 1.39 (1.24, 1.55)
Dwellings in need of major repair 0.82 (0.71, 0.95) —–
High school education as highest credential 0.67 (0.59, 0.76) 1.29 (1.13, 1.47)
Lone parent families —– —–
Moved in the last year —– 1.27 (1.12,1.45)
Immigrant concentration 1.09 (0.86, 1.38) 2.01 (1.71, 2.37)
Ethnic diversity 0.38 (0.32, 0.46) —–
Immigrant concentration X Ethnic diversity 1.24 (1.03, 1.47) —–
Hosmer-Lemeshow 0.01 0.62
Nagelkerke R2 0.19 0.17

Abbreviations: aOR adjusted odds ratio, CI confidence interval
aDiscordant-lower vulnerability neighbourhoods had lower rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
bDiscordant-higher vulnerability neighbourhoods had higher rates of child developmental vulnerability than predicted by neighbour-
hood median income, compared to concordant neighbourhoods.
These analyses included 1,619 neighbourhoods; 404 discordant-lower vulnerability neighbourhoods versus 1,215 concordant vulner-
ability neighbourhoods, and 404 discordant-higher vulnerability neighbourhoods versus 1,215 concordant vulnerability neighbour-
hoods.

Discussion

Neighbourhood immigrant concentration and ethnic compo-
sition was significantly associated with neighbourhood-level
discordant-lower developmental vulnerability, compared to
concordant vulnerability, for each of the five developmental
domains. Neighbourhoods with discordant-lower vulnerabil-
ity in physical health and well-being, social competence, and
communication skills and general knowledge were character-
ized by either high or low levels of immigrant concentration and
ethnic homogeneity. Across all five domains the most consis-
tent neighbourhood characteristic associated with discordant-
lower vulnerability was ethnic homogeneity, with levels of im-
migrant concentration only marginally influencing predicted
probabilities. In other words, areas where inhabitants were of
similar ethnicity had, on average, lower levels of child devel-
opmental vulnerability than those with diverse ethnicity. In
two domains (language and cognitive development and com-
munication skills and general knowledge), immigrant concen-
tration predicted discordant-higher vulnerability. As hypothe-
sized, neighbourhood-level structural disadvantage measured
by low education, social assistance receipt, residential instabil-
ity and residential decay was consistently associated with child
developmental vulnerability beyond that predicted by median
neighbourhood income.

This pan-Canadian, population-level study utilized robust
area-level sociodemographic data, a validated tool for mea-
suring child development, and a previously tested, innovative
methodology [33] to investigate correlates of discordance and
concordance of area-level childhood developmental vulnerabil-
ity with income-based predictions. Few area-level studies ac-
count for both the influence of immigrant concentration and
ethnic diversity in assessing area-level attributes contributing

to health and well-being [42], despite the fact that new im-
migrants often prefer to settle in communities with others of
the same ethnic origin [43]. This study adds to the litera-
ture by demonstrating both their independent and combined
association with child development. Furthermore, we were
able to verify meaningful associations between a number of
neighbourhood-level risk factors and child developmental well-
being that have previously been identified in the literature [16,
44-46].

Ethnic homogeneity and immigrant concentra-
tion associated with developmental vulnerabil-
ity

Our results indicated a pattern in the relationship between
less developmental vulnerability than predicted by neighbour-
hood median income and ethnic homogeneity across three do-
mains (physical, social, and communication). These results
coincide with findings from the Netherlands and the UK [47,
48] where researchers similarly identified neighbourhoods with
unexpectedly positive health outcomes despite socioeconomic
risk—described as resilient—as having either a low propor-
tion of non-western immigrants (European ethnic homogene-
ity) [47] or ethnic or religious homogeneity [48]. A Cana-
dian study examining children’s developmental outcomes has
shown a similar effect for immigrant children living in immi-
grant neighbourhoods [5].

One interpretation of our findings is that ethnic and ethnic-
immigrant homogenous communities possess assets, aside
from financial resources, that strengthen children’s ability to
succeed at an early age. Socially cohesive ethnic neighbour-
hoods may provide unique opportunities for the transmission
of advice on how to “get ahead” as a minority individual, indi-
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rectly impacting child development through access to commu-
nity programs and resources [49]. In contrast to neighbour-
hood social networks built around common SES (e.g. middle-
class families, living in middle-class neighbourhoods), neigh-
bourhood networks based on ethnic origin may have greater so-
cioeconomic heterogeneity because they are built around com-
mon culture, language, and heritage. Ethnic networks may,
therefore, be more inclusive of lower SES families and individ-
uals enabling them greater access to social, educational, and
economic opportunities.

Furthermore, if ethnic neighbourhoods have strong social
cohesion this could encourage neighbours to pool resources
(e.g. housing, transportation, skills, and knowledge), provid-
ing day-to-day social and practical support as well as economic
safety nets for emergency situations, thereby reducing stress
[49]. First-generation Canadian immigrants living in areas of
high immigrant concentration have been shown to have signif-
icantly less mood or anxiety disorders, substance-dependence
and lifetime prevalence of psychotic disorder, compared to
those living in less immigrant-dense areas [50]. Strong social
and cultural networks among adult neighbours may promote
emotional and psychological health, via social, emotional, fi-
nancial, and practical support, enabling parents to invest in
their child(ren)’s health and development.

Cultural identity may also be an important asset in neigh-
bourhoods with high concentrations of immigrant residents or
those of the same ethnicity. In a Canadian study of young
immigrant and Canadian-born Chinese children, participation
in Chinese cultural activities was significantly associated with
increased capabilities in a variety of areas, including peer ac-
ceptance and teacher-rated competence, as well as decreased
shyness and loneliness, and improved perceptions of self-worth
[51]. Participation in Western cultural activities also increased
teacher-rated competence, but participation in Chinese cul-
tural activities appeared to have much further-reaching effects
for social and psychological well-being. Likewise, in a 13 coun-
try study of adolescents 13 to 18 years of age, immigrant youth
who indicated a clear sense of ethnic identity were better able
to psychologically adapt to their host country, compared to
their peers with low ethnic identity [52]. Adolescents were
more likely to report an ethnic identity if they lived in neigh-
bourhoods with high concentrations of residents of the same
ethnic origin.

Cultural identity may also encourage children to conform
to cultural values, beliefs, and expectations [10]. This may im-
pact academic achievement as immigrant parents report plac-
ing high value on children’s academic success to compensate
for career and social disadvantages associated with their mi-
nority status [53, 54]. In addition, immigrant children may be
driven to succeed by cultural obligation and feelings of indebt-
edness, particularly when parents chose to migrate to provide
greater educational and career opportunities for their children
[55, 56]. When these concepts germinate from within a neigh-
bourhood which has high social cohesion, such aspirations may
present as a collective norm, helping to reinforce and promote
communal values [57].

Country of origin has been shown to shape ethnic or ethnic-
immigrant norms and expectations [53, 58] as well as educa-
tional achievement [10], therefore future research should ex-
amine the effects of neighbourhood ethnic homogeneity by
ethnic group. In our study, Caucasian majority neighbour-

hoods would have been classified as having low ethnic diver-
sity, yet if they displayed significantly less or more vulnerability
than predicted there could be different underlying mechanisms
driving the association than what we would expect for immi-
grant or minority groups. It is also important to note that
our results may be due in part to Canadian immigration pol-
icy that favors healthy and financially secure immigrants [59].
Immigrant-ethnic communities, even those in low SES neigh-
bourhoods, may be advantageous for child development due
to Canadian immigrant selection policies, compared to neigh-
bourhoods with lower immigrant concentration [60].

Neighbourhoods where there was discordant-higher vulner-
ability in language and cognitive development and communi-
cation skills and general knowledge were characterized by high
immigrant concentration. These findings confirm what has
been observed elsewhere; some studies have shown young im-
migrant children to have weaker language and communication
skills compared to their non-immigrant peers [31, 61]. De-
pending on country of origin, children’s age at migration, and
parents’ fluency in an official language, living in a neighbour-
hood with high immigrant concentration may reduce children’s
contact with adults fluent in an official language. Addition-
ally, children of the same linguistic background living in close
proximity may choose to communicate among themselves us-
ing their native language, impacting language acquisition for
English language learners. Our results emphasize the need
for further study, using longitudinal designs, to assess how
neighbourhood immigrant concentration impacts communica-
tion skills over time. It could be that neighbourhoods with high
immigrant concentration have children with more vulnerability
in the communication domain than predicted by income due to
bilingual language development, but over time these children
may catch up with their peers as suggested in other studies
[62, 63].

Our results revealed two surprising findings, which did not
align with our first hypothesis. Low ethnic diversity was asso-
ciated with discordant-higher neighbourhood-level vulnerabil-
ity in emotional maturity, and high immigration concentration
coupled with low ethnic diversity predicted discordant-higher
vulnerability in physical health and well-being. These results
suggest neighbourhood immigrant-ethnic or ethnic concentra-
tion could exert both positive and negative effects on specific
domains of child development at the neighbourhood-level. Al-
ternatively, immigrant and/or ethnic concentration may inter-
act with other individual or neighbourhood characteristics un-
measured in this study. Further study is warranted to explore
potential explanations.

Structural disadvantage as a predictor of de-
velopmental vulnerability

Our findings indicate that neighbourhood structural disadvan-
tage is strongly associated with child developmental vulner-
ability over and above that predicted by income. Previous
mediation analysis has demonstrated how multiple neighbour-
hood disadvantages can be indirectly associated with child be-
havioural problems via low neighbourhood social cohesion and
an increase in prevalence of maternal depression and punitive
parenting practices [34]. Likewise, neighbourhood residential
instability in areas of structural disadvantage has been asso-
ciated with poorer home learning environments, mediated by
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mothers’ perception of neighbourhood disorder and depressive
symptoms [64]. These examples highlight how neighbourhood
social organization in areas of structural disadvantage may
be shaping adults’ and children’s behaviour, in turn impact-
ing children’s developmental outcomes [65]. More research is
needed to unpack, in varying contexts, the mediating factors
to ensure that policy and program efforts addressing neigh-
bourhood risk target outward measures of risk (e.g. residential
decay) in a manner that mitigates the mediating factors (e.g.
parents’ psychosocial health).

Limitations

This study adds to the literature by demonstrating how spe-
cific, conceptually chosen neighbourhood factors contribute
to young children’s development. However, it is important to
note that the significant neighbourhood-level predictors iden-
tified only accounted for a portion of the variation evident in
child developmental outcomes (Nagelkerke R2 ranged from 2%
to 26% depending on the EDI domain). These results demon-
strate that there are important neighbourhood-level factors
shaping child development that should be considered in future
studies, together with individual, household, and school char-
acteristics as well as municipal, provincial and federal policy
and environmental factors.

While using Canadian Census data allowed us to con-
duct this study at the population level, it also prevented us
from fully understanding how individuals reported ethnic origin
(e.g., the meaning respondents attached to the term). Pre-
sumably, ethnic origin was synonymous with ethnic identity
for some individuals whereas it could have been a description
of historical ancestry for others. This limits the interpretation
of ethnic diversity/homogeneity and highlights the need for
qualitative follow-up studies to explore the meaning of ‘ethnic
origin’ and ethnic identity amongst Census respondents.

Conclusion

High or low immigrant concentration and ethnic homogene-
ity was associated with less likelihood of child developmental
vulnerability at a neighbourhood-level. Ethnic or immigrant-
ethnic neighbourhoods may be substantially different from
other neighbourhoods. It may be that the benefits of shared
language and culture (e.g. parenting styles and religious be-
liefs) encourage a sense of neighbourhood social cohesion,
fostering children’s cultural identity, promoting child develop-
ment. Future research is needed to specifically test social co-
hesion as a mechanism linking neighbourhood-level immigrant
concentration and low ethnic diversity to less child develop-
mental vulnerability. Research should also focus on which im-
migrant/ethnic groups are experiencing more favourable out-
comes than predicted and under what conditions. Neigh-
bourhood structural disadvantage, over and above income,
appears to significantly impair achievement of child devel-
opmental milestones at an appropriate age. This suggests
neighbourhood-level policy and programming should address
both income and non-income related barriers to healthy child
development. Our findings reassert the importance of both
the social and physical environment in shaping early childhood

development.
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Figure 2a: Interaction between immigrant concentration and ethnic diversity for neighbourhoods with discordant-lower
vulnerability in physical health and well-being versus concordant neighbourhoods (n=1,619)1
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Figure 2b: Interaction between immigrant concentration and ethnic diversity for neighbourhoods with discordant-higher
vulnerability in physical health and well-being versus concordant neighbourhoods (n=1,619)
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1 Figure legend for this and all proceeding figures: High/low ethnic diversity and high/low immigrant concentration are equal to
one standard deviation above/below the mean for the respective variables
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Figure 3: Interaction between immigrant concentration and ethnic diversity for neighbourhoods with discordant-lower vulnerability
in social competence versus concordant neighbourhoods (n=1,619)
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Figure 4: Interaction between immigrant concentration and ethnic diversity for neighbourhoods with discordant-lower vulnerability
in emotional maturity versus concordant neighbourhoods (n=1,619)
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Figure 5: Interaction between immigrant concentration and ethnic diversity for neighbourhoods with discordant-lower vulnerability
in language and cognitive development versus concordant neighbourhoods (n=1,619)
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Figure 6: Interaction between immigrant concentration and ethnic diversity for neighbourhoods with discordant-lower vulnerability
in communication skills and general knowledge versus concordant neighbourhoods (n=1,619)
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