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Abstract
Social capital is thought to buffer the negative effects of low income on health and thereby 
flatten the social gradient. Child development research on social capital has suggested that 
social networks of adults and children in a neighborhood may play a protective role in chil-
dren’s outcomes. Yet little is known about how this relationship applies to diverse devel-
opmental outcomes in early childhood. This study examines whether the presence of role 
model adults and the willingness of neighbors to help keep children safe moderates the 
relationship between neighborhood income and five developmental outcomes for children 
in kindergarten: (1) physical health and well-being, (2) social competence, (3) emotional 
maturity, (4) language and cognitive development, and (5) communication and general 
knowledge. We linked neighborhood-level data on child development from two Canadian 
provinces, British Columbia (BC, n = 100) and Ontario (n = 482), to neighborhood-level 
data on social capital from the Ontario Kindergarten Parent Survey, and the BC Social 
Capital Study; and income data from the 2006 Canadian Census. Multiple regression 
analyses were conducted to examine the main and interaction effects of social capital and 
income in relation to child development outcomes. In Ontario, higher levels of social capi-
tal were associated with better child outcomes on all five developmental domains. Similar 
trends were observed in BC. Higher levels of social capital flattened the income gradient in 
language and cognitive development in both provinces, and social competence in Ontario. 
Implications for research and practice are discussed.

Keywords Social capital · Income · Early childhood development · EDI · Social gradient · 
Moderation
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1 Introduction

The existence of a socioeconomic gradient in children’s developmental outcomes is well 
established (Marmot et  al., 1991). At the neighborhood level, differences in the average 
income have been estimated to account for between 45 and 50% of the variance in early 
childhood development (Hertzman, 2010), with children from poorer neighborhoods far-
ing worse on a variety of outcomes, including behavioral adjustment, literacy and numer-
acy, motor functioning, and social skills and communication skills (Keating & Hertzman, 
1999). The remainder of this variance may be accounted for by various other neighborhood 
factors, including social capital. Because development during the early years is predictive 
of success and good health in adulthood (Heckman, 2006; Jones et al., 2015), it is impera-
tive to examine how such factors may be leveraged to mitigate the negative impacts of pov-
erty on young children and families. This study examines whether social capital is one such 
protective factor or buffer (Uphoff et al., 2013).

Social capital has been variously defined in the theoretical literature. It has referred to 
the resources associated with the belonging to a social network (Bourdieu, 1986; Carpiano, 
2006), the social organization that is achieved by social connection (J. S. Coleman, 1988), 
and the features of social organization (i.e., trust, norms, and networks) that facilitate col-
lective action (Putnam, 1993). Defining social capital according to the formal and informal 
relationships between adults and children in a community, Coleman (1990) and Sampson 
(1999) elaborated on how social capital at the neighborhood level could benefit children. 
Neighborhoods in which parents share similar behavioral and attitudinal norms may facili-
tate parents’ use of community resources to monitor and care for children, even in cir-
cumstances when family economic resources are scarce (Brooks-Gunn et al., 1993; Kohen 
et  al., 1998). Frequent contact among residents in a neighborhood may mean that chil-
dren have more role-models, sources of social support, and opportunities to learn proso-
cial behaviors. Relationships between local children and adults may also include adults 
employed in the area who do not necessarily live in the neighborhood, but who may none-
theless be role-models for children (Froiland et al., 2014; Leventhal & Brooks-Gunn, 2000; 
Sampson et al., 1999). Social and structural issues that occur alongside neighborhood pov-
erty (e.g., population turnover, stigma, and ethnic minority and immigrant concentration), 
however, may interfere with the formation of collective norms and behaviours (Browning 
& Cagney, 2002; Sampson et al., 1999; Shaw & McKay, 1942). This “social disorganiza-
tion” or inability for communities to realize common values and maintain social controls 
may negatively affect the well-being of residents and their children (Kohen et  al., 2008; 
Sampson et al., 1999).

Across various studies, the evidence has tended to  support a positive effect of social 
capital on children’s development (Bubier et al., 2009; Froiland et al., 2014; Lima et al., 
2010; Meisels, 1999; Minh et al., 2017; O’Campo et al., 2010; Odgers et al., 2009). There 
are, however, a number of gaps in the evidence. First, there is a dearth of studies examining 
whether social capital moderates the relationship between socioeconomic status and a vari-
ety of developmental outcomes. In their review, Vyncke et al. (2013) found only four stud-
ies, two of which were done in the USA, one in the UK, and the other in the Netherlands, 
that examined social capital as a moderator of the relationship between socioeconomic 
status and child and adolescent outcomes. Only two of these found a protective effect of 
social capital for children living in poor neighborhoods; both studies examined children’s 
behavioral problems (Caughy et al., 2008; Odgers et al., 2009). While studies on adoles-
cents published since have found significant protective effects on emotional outcomes, such 



Does social capital flatten the social gradient in early childhood…

1 3

as life satisfaction (Buijs et  al., 2016) and mental health (Nielsen et  al., 2015), it is not 
clear whether the same effects would be observed in young children. One study examin-
ing children’s life satisfaction and self-esteem found no moderating effects (Drukker et al., 
2006). Second, the majority of the existing evidence comes from the USA and the UK. As 
such, it is unclear whether these effects generalize to other contexts where demographic, 
cultural, and policy differences may differently shape its relationship to childhood develop-
ment. Third, perhaps due to the wide range of definitions of social capital, existing empiri-
cal studies vary on measures of social capital (Minh et  al., 2017; Vyncke et  al., 2013). 
Studies have used, for example, measures of greater community involvement with children 
(Caughy et al., 2008; Lima et al., 2010); social connections between children and adults 
in the community; and a higher likelihood of neighbors to intervene when children get 
into trouble (Sampson et  al., 1997). Effect estimates are therefore difficult to compare 
across existing studies and testing of theoretical frameworks requires additional empirical 
evidence.

The mixed evidence on whether social capital buffers the effect of low-income has 
important implications given that many health interventions either implicitly or explicitly 
seek to directly strengthen social capital (e.g., support groups), or act through social capi-
tal as a means to improve health for those who may be economically disadvantaged (e.g., 
improve neighborhood walkability) (Villalonga-Olives et al., 2018). Evidence that speaks 
to how and to what extent social capital mitigates the effects of low-income across a variety 
of developmental outcomes is likely to contribute to knowledge about the effectiveness of 
such interventions in children. This paper therefore seeks to address the above knowledge 
gaps.

Through an ecological study of social capital within two large and diverse provinces in 
Canada, Ontario and British Columbia (BC), we examine: (1) the extent to which social 
capital is associated with early child development outcomes (physical health and wellbeing, 
social competence, emotional maturity, language and cognitive development, and commu-
nication and general knowledge); (2) whether it moderates the relationship between neigh-
borhood income and early child development; and, (3) whether its effects are replicated 
across both provinces in this study. Higher levels of social capital are likely to be associ-
ated with lower rates of poor developmental outcomes in early childhood, and expected to 
flatten the social gradient in children’s outcomes. In other words, the social gradient would 
be less steep for neighborhoods with higher levels of social capital.

2  Methods

2.1  Data sources

Our data came from the Canadian Neighbourhoods and Early Child Development Study 
(CanNECD) (Guhn et al., 2016). The CanNECD Study contains neighborhood-level data 
aggregated from population-based surveys of early childhood development for 12 out of all 
13 Canadian provinces/territories, and linked with census and Canadian tax-filer data on 
socioeconomic indicators. For this study, we used the early childhood development data 
about children around age 5, collected under government mandate between 2007 and 2009 
in the province of Ontario, and between 2009 and 2012 in BC (Guhn et al., 2016; Janus 
et  al., 2018). In both provinces, all publicly-funded school districts were included. Par-
ticipating jurisdictions collected data from all kindergarten teachers during February of the 
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kindergarten year (Janus et al., 2007). These data were then aggregated to the neighbor-
hood level and linked to the 2005 tax-filer data and the 2006 Canadian Census data (which 
corresponds to household income in the year 2005). These years were chosen as they con-
tained the closest available census data that preceded the early childhood collection data.

A detailed description of the development of a neighborhood definition has been pub-
lished in Guhn et  al. (2016). Briefly, we created custom-defined neighborhood bounda-
ries that used census dissemination areas as “building blocks”. Following guidelines for 
measurement reliability set by Forer et al. (2013, 2019), adjacent dissemination areas were 
combined where necessary to ensure that all neighborhoods had data on early childhood 
development from between 50 and 400 individual children. Neighborhood boundaries were 
validated through consultation with representatives from government, community organi-
zations, and academic groups (Guhn et al., 2016).

For the present study, we linked the CanNECD data on early childhood development 
to data on social capital available for two of the largest provinces in Canada—Ontario 
and BC. Specifically, we used data from the (1) the Kindergarten Parent Survey (KPS) in 
Ontario; and (2) the British Columbia Social Capital Study conducted in BC (Fig. 1).

Kindergarten Parent Survey (KPS) The KPS was sent to parents of students attending 
kindergarten and returned on a voluntary basis to  the Offord Centre for Child Studies at 
McMaster University. Data for the KPS were collected from 29 communities in ON in 
2011/12, which included 583 neighborhoods out of a possible 796 using the boundaries 
in the CanNECD database (73%). The decision to participate in the KPS was made at the 
community level and while no clear pattern of participation could be discerned, it is worth 
noting that the sample did not include the largest city in Ontario. In the communities with 
full school board participation, the response rates ranged from 31 to 68% in the respective 
communities. The remaining 213 neighborhoods that did not participate in the KPS were 

Fig. 1  Exclusion and inclusion criteria for the Canadian Neighbourhoods and Early Childhood Develop-
ment (CanNECD) Study database of neighborhoods in British Columbia and Ontario. KPS Kindergarten 
Parent Survey; BC British Columbia
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excluded from the sample. Out of 57,259 children for whom there were early childhood 
data in the CanNECD database, 25,555 (44.6%) also had data on the KPS, as provided by 
their parents or legal guardians. To minimize sampling error within neighborhoods, we fol-
lowed prior research using aggregate measures of social capital to further exclude the 101 
neighborhoods that had 25 or fewer respondents on the KPS (Martin & Newman, 2014), 
resulting in a final sample of 482 neighborhoods.

BC Social Capital Study. Neighborhoods in the 2009 BC Social Capital Study were 
selected according to a sampling framework described elsewhere (Kershaw et  al., 2009) 
that aimed to produce a representative sample of developmental vulnerability at the neigh-
borhood level in the province, with over-representation of rural neighborhoods. It used a 
sample of 100 neighborhoods (out of 478 in the CanNECD database) in BC. From each 
neighborhood, data on neighborhood social capital were collected using a phone sur-
vey from at least around 40 residents (min = 38, max = 56), for a total of 4540 individual 
respondents. Unlike with the KPS, having a child of a specific age at home was not a cri-
terion for inclusion. Individual respondents were selected using random digit dialing and 
were eligible to participate if they were older than 19 years of age.

2.2  Measures

2.2.1  Early childhood development

Children’s developmental outcomes were assessed with the Early Development Instrument 
(EDI) (Janus & Offord, 2007), a 103-item checklist completed by kindergarten teachers on 
every child in their classroom during the second half of the school year. In Canada, that is 
the year preceding Grade 1. The EDI has been used widely in population-level research on 
child development outcomes, with over 200 publications to date (Bibliography of the EDI, 
2021), including numerous studies that specifically evaluated different aspects of validity 
(e.g., cross-cultural validity Brinkman et al., 2017; Duku et al., 2015), multilevel construct 
validity (Barry Forer & Zumbo, 2011), convergent and discriminant validity (Hymel et al., 
2011)). The EDI measures five outcomes representing different domains of development: 
(1) physical health and well-being, (2) social competence, (3) emotional maturity, (4) lan-
guage and cognitive development, and (5) communication skills. It has been validated for 
use in children aged 4 through 6 years of age. Based on the scores, children were catego-
rized as either vulnerable or not in each one of the outcomes using validated pre-deter-
mined national 10th percentile values from a normative dataset (Janus & Duku, 2007). The 
percent of vulnerable children in a neighborhood was then used to represent neighborhood-
level vulnerability for each of the five developmental outcomes.

2.2.2  Social capital

For the purposes of this study, we created a composite social capital variable from two 
questions common to the surveys in both provinces related to the presence of role model 
adults and the willingness of neighbors to help keep children safe. These two questions 
come from a broader list of five items developed by Sampson et al. (1999) relating to 
social connections and supports between children and adults (whether or not they are 
parents) in the neighborhood. Coleman (1988) first theorized that relationships between 
children, parents and other adults in a community, which he termed intergenerational 
closure, could influence children’s outcomes. Studies have examined the relationship 
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between intergenerational closure and older children’s educational outcomes (Car-
bonaro, 1998; Glanville et al., 2008; Hemmerechts et al., 2018). The first question was 
worded identically in Ontario and BC (“There are adults in my neighborhood that chil-
dren can look up to”). The second question was very similarly worded in the two prov-
inces (“You can count on adults in my neighborhood to watch out that children are safe 
and don’t get into trouble” in Ontario, “Adults in this local area can be counted on to 
watch out that children are safe and don’t get into trouble” in BC).

Individuals who responded to the KPS were asked to rate their agreement to each 
item on a 3-point scale (ranging from ‘True’, ‘Sometimes true’, to ‘Not true’). Individu-
als who responded to the BC Social Capital Study survey were asked to rate their agree-
ment on a 5-point scale (ranging from ‘Agree’ to ‘Disagree’). To be able to compare 
between provinces, we rescaled the individual responses from the BC Social Capital 
Survey to a scale ranging from 1 to 3. In following with other studies (Buijs et al., 2016; 
Odgers et  al., 2009), individual level data on both surveys were aggregated up to the 
neighborhood level; the mean score on each item in the neighborhood was used. Last, 
we standardized the scores for each item by subtracting the provincial sample mean of 
each item from the value and dividing by the standard deviation. We summed the stand-
ardized scores to create a combined social capital score.

2.2.3  Neighborhood income

Neighborhood income was defined by the median family income based on the 2006 
Census. Median income is frequently used to examine neighborhood poverty and afflu-
ence (van Vuuren et al., 2014).

2.2.4  Covariates

As covariates, we identified concepts that have been used in previous studies to reflect 
neighborhood structural disadvantage. Previous research has found that measures of 
neighborhood structural disadvantage that are related to neighborhood income level, 
both predict children’s developmental outcomes (see van Vuuren et  al., 2014 for a 
review), and influence social ties between neighbors in ways that support or undermine 
the community’s capacity work towards shared goals, or regulate residents’ behaviors 
(Sampson et  al., 2002). We assessed four indicators: (i) Education: the percentage of 
those 25–64 with no high school diploma, (ii) Ethnic concentration: the percentage of 
individuals whose mother-tongues were neither English nor French (Canada’s two offi-
cial languages), (iii) Family structure: the percentage of individuals who were separated 
or divorced, and (iv) Residential instability: the percentage of individual non-migrant 
movers over 12 months (an indicator of residential stability). The percent of the popula-
tion between the ages 0–4, a variable indicating the age distribution of the neighbor-
hood, was additionally included as a potential confounder for the association between 
social capital and vulnerability rates in developmental health.
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2.3  Analyses

We analyzed the datasets for BC and Ontario separately, using identical analytical tech-
niques, given that the social capital data were collected with different target groups (a 
paper survey with parents of kindergarten children in Ontario; a phone survey with ran-
domly selected adults in BC). First, we described the characteristics of the samples to 
assess potential selection bias, and to examine the comparability of the BC and Ontario 
samples. Group differences were examined using t-tests. Second, to examine the unad-
justed association between each variable of interest, we estimated bivariate correla-
tions using Pearson’s correlation coefficient. Third, to examine the main and interaction 
effects by social capital on children’s development we separately regressed each of the 
five developmental outcomes on neighborhood median income, social capital, and the 
study covariates. The baseline model (Model 1) contained only neighborhood median 
income to characterize the social gradient in each developmental outcome by income. 
Due to the potential non-linearity of the relationship between income and early child-
hood development (Case et al., 2008; Ecob & Davey Smith, 1999; Willms, 2003), we 
tested addition of the log-transformation of the neighborhood income  variable in the 
model. Model 2 additionally included social capital to examine how social capital inde-
pendently predicts each developmental outcome. In Model 3, we added the neighbor-
hood structural characteristics to examine whether coefficients for neighborhood income 
and social capital were either no longer significant, substantially attenuated, increased 
or changed direction of association. Finally, we added an interaction between neighbor-
hood income and social capital (Model 4). We assessed each model for collinearity by 
examining variance inflation factors (VIF ≥ 5) (Vittinghoff, 2005). A variance inflation 
factor (VIF) quantifies how much the variance of a model coefficient is inflated by the 
correlation with other independent variables in the model. Neighborhood income and 
social capital were centred in each model. All analyses were conducted using the stats 
package in R version 3.4.2 (R Core Team & contributors worldwide, 2017).

3  Results

3.1  Study sample and characteristics

There were some differences in the characteristics of the neighborhoods that were 
included in the Ontario sample and those that were excluded. Included neighborhoods 
had fewer non-official Canadian language speakers (− 17.0%, t = 16.8, df = 480.37, 
p < 0.0001), a higher percentage of lone parents below the low-income measure (3.12%, 
t = − 3.77, df = 778, p < 0.001), a higher proportion of separated or divorced individuals 
(0.7%, t = − 3.49, df = 794, p < 0.001), a higher proportion of adults with less than high-
school education (1.6%, t = − 3.24, df = 794, p < 0.01), and a lower proportion of non-
migrant movers in the past year (− 2.6%, t = 8.79, df = 576, p < 0.0001).

By contrast, in the BC sample, there were no statistically significant differences 
between included and excluded neighborhoods on a number of socioeconomic variables 
including income, the percentage of individuals below low-income, the proportion with 
less than high school education, non-official language speakers, or marital status.
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Table 1 shows the demographic composition, social capital, and degree of develop-
mental vulnerability for the neighborhoods in the Ontario and BC samples. The descrip-
tive results show that there are significant differences in the characteristics of neighbor-
hoods between provinces. While the two provinces had comparable vulnerability rates 
across three developmental domains (physical health and well-being, emotional matu-
rity, and communication skills and general knowledge), on average, neighborhoods in 
Ontario had lower vulnerability rates in the language and cognitive development and 
social competence domains. Neighborhoods in Ontario also had a higher median family 
income, fewer non-official Canadian language speakers, fewer separated/divorced indi-
viduals, and less residential instability on average compared with BC (see Table 1).

3.2  Main associations between social capital, neighborhood income, and early 
childhood development

The results of the bivariate analysis highlighted associations between neighborhood median 
income, social capital, and early childhood development. Specifically, there was a posi-
tive relationship between neighbourhood median income and neighborhood social capital 
in both Ontario (r: 0.11 and 0.25, respectively) and BC (r: 0.26 and 0.34). There were also 
significant positive associations between social capital and early childhood development 
outcomes, though the specific outcome for which associations were found differed between 
two provinces. The two indicators of social capital—the presence of role model adults, and 
the willingness of adults to keep children safe—were related to lower rates of vulnerability 
in all developmental outcomes in Ontario (r: − 0.18 to − 0.41), and in three out of five out-
comes in BC: (1) social competence (r: − 0.23 and − 0.29, respectively), (2) language and 
cognitive development (r: − 0.26 and − 0.32), and (3) communication and general knowl-
edge (r: − 0.32 and − 0.39).

The results of the multivariable regression for Ontario and BC are shown on five panels 
(one for each outcome) in Table 2. In these models, VIF values were all below 5, suggest-
ing that multicollinearity was not a concern for these analyses. Partial F-tests and residual 
plots suggested that the models had a higher level of fit when median income was log-
transformed as compared to the untransformed variable (results not shown), indicating 
progressively flattening slopes in the association between neighborhood median income 
and rates of developmental vulnerability as income increases. We therefore reported only 
results of models with using the transformed income variable.

The results of the multivariable regression showed first, that there is a social gradi-
ent in vulnerability across all developmental outcomes for both BC and Ontario such that 
lower neighborhood income was related to higher rates of developmental vulnerability 
(Table 2). Second, results showed that the association between social capital and develop-
mental vulnerability varied between provinces and among outcomes (Table 2). In Ontario, 
social capital explained an additional proportion of variance in all five developmental out-
comes, as indicated by the increase in the adjusted R-squared value. Specifically, higher 
levels of social capital were related to lower rates of vulnerability in all outcomes. After 
adjusting for the remaining covariates, the coefficient for social capital increased in models 
for four of the five developmental outcomes, physical health and wellbeing ( � = − 1.98; 
t(473) = − 6.16, p < 0.0001), social competence ( �=− 1.97; t(473) = − 6.76, p < 0.0001), 
emotional maturity ( � = − 1.01; t(473) = − 3.31, p = 0.001), and language and cognitive 
development outcomes ( � = − 0.86; t(473) = − 3.28, p = 0.001); and, decreased in the model 
for communication skills and general knowledge ( � = − 1.32; t(473) = − 4.12, p < 0.001).
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In BC, by contrast, social capital was only significantly associated with language 
and cognitive development after adjusting for all covariates ( � = − 2.16; t(91) = − 2.06, 
p = 0.04). There was some evidence of a negative relationship between social capital and 
two outcomes—physical health and wellbeing and social competence—but coefficients 
were not significant at an alpha of 0.05. We observed an association with children’s com-
munication skills and general knowledge but this effect was attenuated after adjustment.

3.3  Social capital as a moderator for neighborhood income

There were similarities between provinces in the interaction between income and social 
capital (Table 2). The interaction term was only significantly associated with vulnerability 
in language and cognitive development in both Ontario ( � = 3.17; t(473) = 4.50, p = 0.01), 
and in BC ( � = 6.37; t(91) = 2.07, p = 0.04). As can be seen in Fig.  2, the slope of the 
effect of median income and vulnerability rates in this outcome decreased as social capital 
increased. However, results also showed differences between provinces. In Ontario but not 
in BC, we found that the interaction term was significantly related to social competence 
( � = 1.89; t(473) = 2.19, p = 0.03) (Table 2).

4  Discussion

Our study contributes evidence of the potential for social capital to flatten the social gra-
dient between neighborhood income and early childhood development. We used rep-
resentative datasets from two comparable populations, holistic measures of early child 
development, multiple data sources for neighborhood level measures, and sufficiently large 
numbers of neighborhoods to examine interaction effects with adequate statistical power. 
Similar to previous studies, our study demonstrated a social gradient across all five devel-
opmental outcomes in early childhood. We also found evidence to support an independent 
effect of two measures of social capital, the presence of role model adults and willingness 
of neighbors to help keep children safe, on developmental outcomes. Higher social capital 
was predictive of better language and cognitive development in both provinces. We also 

Fig. 2  Predicted rate of vulnerability in language and cognitive development by median family income (per 
$1000 increment) for different levels of social capital (one standard deviation [SD] above and below the 
mean), adjusted for neighborhood structural characteristics
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found some evidence that social capital was positively associated with physical health and 
wellbeing and social competence across both provinces, though the effect was not signifi-
cant at a 95% confidence level.

In addition, we found that in the areas of social competence (in Ontario) and in language 
and cognitive development (in both provinces), there was a significant interaction between 
social capital and neighborhood income such that the positive effect of social capital was 
stronger at lower-levels of income. These findings are consistent with research in the area 
of young children’s behavioural problems (Odgers et al., 2009), showing that social capital 
has protective effects for children at the lower end of the socioeconomic spectrum.

However, our results did not support a general buffer effect of social capital against the 
negative impacts of low-income across all of the developmental outcomes that we inves-
tigated in the study. While we found a direct association between higher levels of social 
capital and lower rates of vulnerability in physical health, emotional maturity, and commu-
nication skills in Ontario, the interaction between social capital and neighborhood income 
was not statistically significant for these outcomes.

The current theoretical literature on social capital proposes an interplay between social 
capital and economic deprivation (Uphoff et al., 2013), but there are few hypotheses about 
why this protective effect may extend to some aspects of children’s development but not 
others (Vyncke et al., 2013). Furthermore, few empirical studies have explicitly examined 
social capital and a variety of developmental outcomes. There is evidence, however, which 
suggests that social capital may operate on different outcomes through distinct mecha-
nisms. In a smaller suburban at-risk sample in the USA, for example, Froiland et al. (2014) 
found that perceived neighborhood social networks had a positive indirect effect on home 
literacy and thus children’s vocabulary skills. Meanwhile, Roosa et al. (2003) found that a 
poor neighborhood social environment impacted on children’s undesirable behavioral and 
emotional outcomes by negatively influencing parents’ perceptions of their neighborhoods 
as well as their parenting practices. Our findings would further suggest that while a higher 
level of social capital activates some mechanisms to protect against economic deprivation, 
such as greater home literacy, other intervening mechanisms may be less effective for flat-
tening the gradient.

More research at the individual level is needed before definitive conclusions can be 
made about which developmental outcomes are most benefited by social capital and how. 
Nonetheless, the neighborhood level findings of this study add to the evidence of both the 
advantages as well as the limitations that social capital has for mitigating the effects of 
poverty. Social capital has potentially negative effects on behaviors and outcomes which 
may counterintuitively reinforce the effects of poverty (Portes & Landolt, 1996). It may 
impose demands for conformity (Arneil, 2006), for example, and lead to the reproduction 
of potentially unhealthy norms and behaviors (e.g., smoking; joining youth gangs) (Portes 
& Landolt, 1996). Others have found that buffer effects of social capital may be specific 
to certain points in the life course, with stronger effects for older than younger children, 
and may differ between developmental outcomes in early childhood (Riina et  al., 2014). 
Poverty or structural disadvantage may have a greater influence on some areas of early 
childhood development, even where higher levels of social capital exist. Our findings sug-
gest that the influence of income on physical, emotional, and communication domains 
of development may be less modifiable by social factors such as social capital. Solutions 
that address economic inequalities therefore remain important mechanisms for promoting 
equality in development as a whole.

Worth noting are several provincial differences in our results. In Ontario, social capital 
was found to moderate the relationship between income and social competence, whereas in 
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BC the estimate was not observed to be statistically significant. One possibility is that such 
provincial variability may be explained by methodological differences. First, the sample of 
neighborhoods in BC was restricted to 100, due to budget limitations associated with the 
social capital data collection, limiting the statistical power of the analyses. Second, report-
ing bias may have been present if parents of kindergarten children, the sole respondents for 
social capital data in Ontario (thus likely within a certain age rage), perceived social capi-
tal differently than the general population, who represent the sample for the social capital 
data for BC. However, previous studies have not found there to be significant differences 
between the levels of social capital reported by parents and non-parents (Parker, 2010). 
Third, the sampling strategy differed between the two provinces. In BC, the demographics 
for the social capital survey data were representative for the overall population of BC. The 
Ontario sample included more than 70% of all neighborhoods in the province, but the sam-
ple was less ethnically diverse and more socio-economically disadvantaged than the overall 
Ontario population. More Canadian and international studies may be needed to understand 
to what extent differences in the socioeconomic, and socio-cultural composition of neigh-
borhoods may be associated with differences in the association between social capital indi-
cators and child development outcomes.

Aside from the difference in sampling between the neighborhoods, effect differences 
between contexts (in this case, provinces) raise the question of whether potential develop-
mental effects of social capital are generalizable across broader social contexts and devel-
opmental outcomes. For example, Ontario and BC differ with regards to the availability of 
non-profit or public child care, and provincial spending on child care subsidies (Pasolli, 
2015). Shiell et al. (2020) suggest a need to critically examine how effectively social capital 
should be expected to function within these different systems of redistribution. Neighbor-
hood social capital may be less effective at supporting children’s development in contexts 
where such social protections are comparably lacking. In order to test such a hypothesis, 
however, it would be necessary to examine neighborhoods effects within larger ecological 
systems impacting the development of children (Bronfenbrenner, 1979; Bronfenbrenner & 
Morris, 2007). For example, Singh et  al. (2008) suggest that state-level policies may be 
crucial for explaining state-based differences in the prevalence of childhood obesity and its 
association with individual and neighborhood characteristics. Results from this study also 
mirror evidence of jurisdictional differences between the slope and strength the associa-
tion between neighborhood SES and children’s development in Canada (Barry Forer et al., 
2019; Webb et al., 2017). Still, the broader macro-social determinants, particularly regional 
and provincial systems (e.g., the economy, social safety nets, the labor market, and the 
ways they produce or reinforce hierarchies of power) have rarely been taken into account 
in the social capital and child development research (Minh et al., 2017; Muntaner, 2004). 
Future research able to more systematically capture regional and provincial differences, in 
addition to neighborhood differences, may (1) help to explain provincial variation in out-
comes and (2) offer greater insight into the interacting systems in which children develop.

This study has a number of limitations. First, our data are ecological, meaning that we 
cannot make inferences about the relationship between neighborhood poverty and child 
development at the individual level. Even though our sampling units were neighbor-
hoods, it would have been useful to estimate family-level differences between participants 
and non-participants in the surveys that provided the social capital data, which we were 
not able to do. Future research should aim to replicate our findings using multilevel ana-
lytic techniques. Second, we were unable to distinguish selection effects from the causal 
effects of the neighborhood conditions, because we were limited to using cross-sectional 
data. Families with certain characteristics that influence child developmental health may 
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self-select into certain neighborhoods, thus producing the associations that we observed. 
We attempted to address this issue by using census data to control for potential composi-
tional differences between neighborhoods. Third, our study uses administratively defined 
boundaries to assess neighborhood-level measures which may or may not reflect the con-
texts within which phenomena such as social capital occur. As such, this approach may 
introduce issues of measurement validity or may misclassify individuals’ neighborhood-
level exposures and outcomes. Future research may wish to examine if findings hold across 
a variety of neighborhood specifications, including subjective neighborhood boundaries or 
fuzzy neighborhood delimitations (Chaix et al., 2009). Fourth, our findings may be specific 
to the two dimensions of social capital that we investigated (i.e., the presence of role mod-
els, and the willingness of neighbors to help keep children safe). Due to the differences in 
the social capital measures collected across provinces, we did not have consistent data to 
capture the concept of social capital more broadly for this study (Sampson et al., 1999). 
Future research should attempt to replicate our findings using a wider breadth of social 
capital indicators. Finally, our findings may be vulnerable to selection bias as kindergarten 
attendance is not compulsory in either province in this study. However, given that majority 
of five-year old children in both provinces attended kindergarten during the study period 
(87.4% in BC and 88.9% in Ontario in 2008) (Beach et al., 2009), self-selection into kin-
dergarten is not expected to substantially affect the results.

5  Conclusion

This study found differences in the protective role of social capital in children’s develop-
ment across domains and provincial contexts. While more research is needed to examine 
whether the patterns found in this study are also present across other child development 
outcomes, and to understand how macrosocial determinants shape developmental health 
inequalities, the findings do offer important insights for research and intervention regarding 
neighborhood-level indicators of social capital. This study supports the theory that high 
levels of social capital are related to better developmental health across early childhood 
development in general. Further, our findings suggest that social capital may buffer against 
economic deprivation, or in other words may help to flatten the gradient, for a number of 
outcomes in early childhood. However, our findings call into question whether this associa-
tion may be generalizable across all aspects of development and social contexts. Together, 
our findings reinforce the critical role that efforts to stem social and economic disadvantage 
have, in addition to social capital interventions, within population intervention strategies to 
holistically address inequality in developmental health.

Acknowledgements The authors would like to thank Dr. Richard Carpiano for giving us permission to use 
the BC Social Capital Survey data, and the late Clyde Hertzman who contributed to the conception of the 
Canadian Neighbourhoods and Early Childhood Development Study (CanNECD).

Funding This work was supported by an operating grant from the Canadian Institutes of Health Research 
(FRN 125965).

References

Arneil, B. (2006). Diverse communities: The problem with social capital. Cambridge University Press.



Does social capital flatten the social gradient in early childhood…

1 3

Beach, J., Friendly, M., Ferns, C., Prabhu, N., & Forer, B. (2009). Early childhood education and care 
in Canada 2008. Retrieved from https:// child carec anada. org/ publi catio ns/ ecec- canada/ 09/ 11/ early- 
child hood- educa tion- and- care- canada- 2008.

Bibliography of the EDI. (2021). Retrieved from https:// edi. offor dcent re. com/ resou rces/ bibli ograp 
hy- of- the- edi/.

Bourdieu, P. (1986). The forms of capital. In J. G. Richardson (Ed.), Handbook of theory and research 
for the sociology of education (pp. 241–258). Greenwood Press.

Brinkman, S. A., Kinnell, A., Maika, A., Hasan, A., Jung, H., & Pradhan, M. (2017). Validity and relia-
bility of the early development Instrument in Indonesia. Child Indicators Research, 10(2), 331–352.

Brooks-Gunn, J., Duncan, G. J., Klebanov, P. K., & Sealand, N. (1993). Do neighborhoods influence 
child and adolescent development? American Journal of Sociology, 99, 353–395. https:// doi. org/ 10. 
2307/ 27816 82

Browning, C. R., & Cagney, K. A. (2002). Neighborhood structural disadvantage, collective efficacy, 
and self-rated physical health in an urban setting. Journal of Health and Social Behavior, 43(4), 
383–399.

Bubier, J. L., Drabick, D. A. G., & Breiner, T. (2009). Autonomic functioning moderates the relations 
between contextual factors and externalizing behaviors among inner-city children. Journal of Fam-
ily Psychology, 23(4), 500–510. https:// doi. org/ 10. 1037/ a0015 555

Buijs, T., Maes, L., Salonna, F., Van Damme, J., Hublet, A., Kebza, V., et al. (2016). The role of commu-
nity social capital in the relationship between socioeconomic status and adolescent life satisfaction: 
Mediating or moderating? Evidence from Czech data. International Journal for Equity in Health. 
https:// doi. org/ 10. 1186/ s12939- 016- 0490-x

Carbonaro, W. J. (1998). A little help from my friend’s parents: Intergenerational closure and educa-
tional outcomes. Sociology of Education, 71(4), 295–313. https:// doi. org/ 10. 2307/ 26731 72

Carpiano, R. M. (2006). Toward a neighborhood resource-based theory of social capital for health: 
Can Bourdieu and sociology help? Social Science & Medicine, 62(1), 165–175. https:// doi. org/ 10. 
1016/j. socsc imed. 2005. 05. 020

Case, A., Lee, D., & Paxson, C. (2008). The income gradient in children’s health: A comment on Cur-
rie, Shields and Wheatley Price. Journal of Health Economics, 27(3), 801–807. https:// doi. org/ 10. 
1016/j. jheal eco. 2007. 10. 005

Caughy, M. O., Nettles, S. M., & O’Campo, P. J. (2008). The effect of residential neighborhood on child 
behavior problems in first grade. American Journal of Community Psychology, 42(1–2), 39–50. 
https:// doi. org/ 10. 1007/ s10464- 008- 9185-9

Chaix, B., Merlo, J., Evans, D., Leal, C., & Havard, S. (2009). Neighbourhoods in eco-epidemiologic 
research: Delimiting personal exposure areas. A response to Riva, Gauvin, Apparicio and Brodeur. 
Social science and medicine, 69(9), 1306–1310. https:// doi. org/ 10. 1016/j. socsc imed. 2009. 07. 018

Coleman, J. S. (1988). Social capital in the creation of human-capital. American Journal of Sociology, 
94, S95–S120. https:// doi. org/ 10. 1086/ 228943

Coleman, J. S. (1990). Foundations of social theory. Harvard University Press.
Drukker, M., Kaplan, C., Schneiders, J., Feron, F. J., & van Os, J. (2006). The wider social environment 

and changes in self-reported quality of life in the transition from late childhood to early adoles-
cence: A cohort study. BMC Public Health, 6, 133. https:// doi. org/ 10. 1186/ 1471- 2458-6- 133

Duku, E., Janus, M., & Brinkman, S. (2015). Investigation of the cross-national equivalence of a meas-
urement of early child development. Child Indicators Research, 8(2), 471–489.

Ecob, R., & Davey Smith, G. (1999). Income and health: What is the nature of the relationship? Social 
Science and Medicine, 48(5), 693–705. https:// doi. org/ 10. 1016/ S0277- 9536(98) 00385-2

Forer, B., Guhn, M., & Zumbo, B. D. (2013). Using Micro-Simulation to Investigate the “Reliability of 
Change Over Time” for Aggregated Child Development Scores. Paper presented at the Biennial 
Meeting of the Society for Research in Child Development, Seattle, W.A.

Forer, B., Minh, A., Enns, J., Webb, S., Duku, E., Brownell, M., et al. (2019). A Canadian neighbour-
hood index for socioeconomic status associated with early child development. Child Indicators 
Research. https:// doi. org/ 10. 1007/ s12187- 019- 09666-y

Forer, B., & Zumbo, B. D. (2011). Validation of multilevel constructs: Validation methods and empirical 
findings for the EDI. Social Indicators Research, 103(2), 231.

Froiland, J. M., Powell, D. R., & Diamond, K. E. (2014). Relations among neighborhood social net-
works, home literacy environments, and children’s expressive vocabulary in suburban at-risk fami-
lies. School Psychology International, 35, 429–444.

Glanville, J. L., Sikkink, D., & Hernandez, E. I. (2008). Religious involvement and educational out-
comes: The role of social capital and extracurricular participation. Sociological Quarterly, 49(1), 
105–137. https:// doi. org/ 10. 1111/j. 1533- 8525. 2007. 00108.x

https://childcarecanada.org/publications/ecec-canada/09/11/early-childhood-education-and-care-canada-2008
https://childcarecanada.org/publications/ecec-canada/09/11/early-childhood-education-and-care-canada-2008
https://edi.offordcentre.com/resources/bibliography-of-the-edi/
https://edi.offordcentre.com/resources/bibliography-of-the-edi/
https://doi.org/10.2307/2781682
https://doi.org/10.2307/2781682
https://doi.org/10.1037/a0015555
https://doi.org/10.1186/s12939-016-0490-x
https://doi.org/10.2307/2673172
https://doi.org/10.1016/j.socscimed.2005.05.020
https://doi.org/10.1016/j.socscimed.2005.05.020
https://doi.org/10.1016/j.jhealeco.2007.10.005
https://doi.org/10.1016/j.jhealeco.2007.10.005
https://doi.org/10.1007/s10464-008-9185-9
https://doi.org/10.1016/j.socscimed.2009.07.018
https://doi.org/10.1086/228943
https://doi.org/10.1186/1471-2458-6-133
https://doi.org/10.1016/S0277-9536(98)00385-2
https://doi.org/10.1007/s12187-019-09666-y
https://doi.org/10.1111/j.1533-8525.2007.00108.x


 A. Minh et al.

1 3

Guhn, M., Janus, M., Enns, J., Brownell, M., Forer, B., Duku, E., et  al. (2016). Examining the social 
determinants of children’s developmental health: Protocol for building a pan-Canadian population-
based monitoring system for early childhood development. British Medical Journal Open, 6(4), 
e012020. https:// doi. org/ 10. 1136/ bmjop en- 2016- 012020

Heckman, J. J. (2006). Skill formation and the economics of investing in disadvantaged children. Science, 
312(5782), 1900–1902. https:// doi. org/ 10. 1126/ scien ce. 11288 98

Hemmerechts, K., Vicente, N. J. E., Agirdag, O., & Kavadias, D. (2018). Social capital and mathematics 
achievement of fourth and fifth grade children in segregated primary schools. Journal of Education for 
Students Placed at Risk, 23(3), 209–229. https:// doi. org/ 10. 1080/ 10824 669. 2018. 14281 01

Hertzman, C. (2010). Social geography of developmental health in the early years. Healthcare Quarterly, 
14, 32–40.

Hymel, S., LeMare, L., & McKee, W. (2011). The early development instrument: An examination of con-
vergent and discriminant validity. Social Indicators Research, 103(2), 267–282.

Janus, M., Brinkman, S., Duku, E., Hertzman, C., Santos, R., Sayers, M., et al. (2007). The early develop-
ment instrument: A population-based measure for communities. A handbook on development, proper-
ties and use. Hamilton, ON: Offord Centre for Child Studies.

Janus, M., & Duku, E. (2007). The school entry gap: socioeconomic, family, and health factors associated 
with children’s school readiness to learn. Early Education and Development, 18(3), 375–403. https:// 
doi. org/ 10. 1080/ 10409 28070 16107 96a

Janus, M., Enns, J., Forer, B., Raos, R., Gaskin, A., Webb, S., et al. (2018). A Pan-Canadian Data Resource 
for monitoring child developmental health: The Canadian Neighbourhoods Early Child Development 
(CanNECD) database. International Journal of Population Data Science. https:// doi. org/ 10. 23889/ 
ijpds. v3i3. 431

Janus, M., & Offord, D. R. (2007). Development and psychometric properties of the early development 
instrument (EDI): A measure of children’s school readiness. Canadian Journal of Behavioural Sci-
ence-Revue Canadienne Des Sciences Du Comportement, 39(1), 1–22. https:// doi. org/ 10. 1037/ cjbs2 
007001

Jones, D. E., Greenberg, M., & Crowley, M. (2015). Early social-emotional functioning and public health: 
The relationship between kindergarten social competence and future wellness. American Journal of 
Public Health, 105(11), 2283–2290. https:// doi. org/ 10. 2105/ Ajph. 2015. 302630

Keating, D. P., & Hertzman, C. (1999). Developmental health and the wealth of nations: Social, biological, 
and educational dynamics. Guilford Press.

Kershaw, P., Forer, B., Lloyd, J. E. V., Hertzman, C., Boyce, W. T., Zumbo, B. D., et al. (2009). The use 
of population-level data to advance interdisciplinary methodology: A cell-through-society sampling 
framework for child development research. International Journal of Social Research Methodology, 
12(5), 387–403. https:// doi. org/ 10. 1080/ 13645 57080 25502 57

Kohen, D. E., Hertzman, C., & Brooks-Gunn, J. (1998). Neighbourhood influences on children’s school 
readiness. Ottawa, ON: Human Resources Developmment Canada, Applied Research Branch.

Kohen, D. E., Leventhal, T., Dahinten, V. S., & McIntosh, C. N. (2008). Neighborhood disadvantage: Path-
ways of effects for young children. Child Development, 79(1), 156–169. https:// doi. org/ 10. 1111/j. 
1467- 8624. 2007. 01117.x

Leventhal, T., & BrooksGunn, J. (2000). The neighborhoods they live in: The effects of neighborhood resi-
dence on child and adolescent outcomes. Psychological Bulletin. https:// doi. org/ 10. 1037// 0033- 2909. 
126.2. 309

Lima, J., Caughy, M., Nettles, S. M., & O’Campo, P. J. (2010). Effects of cumulative risk on behavioral 
and psychological well-being in first grade: Moderation by neighborhood context. Social Science and 
Medicine, 71(8), 1447–1454. https:// doi. org/ 10. 1016/j. socsc imed. 2010. 06. 022

Marmot, M. G., Smith, G. D., Stansfeld, S., Patel, C., North, F., Head, J., et al. (1991). Health inequalities 
among british civil-servants—The Whitehall-II STUDY. Lancet, 337(8754), 1387–1393. https:// doi. 
org/ 10. 1016/ 0140- 6736(91) 93068-K

Martin, D. C., & Newman, B. J. (2014). Measuring aggregate social capital using census response rates. 
American Politics Research, 43(4), 625–642. https:// doi. org/ 10. 1177/ 15326 73X14 536923

Meisels, S. J. (1999). Assessing readiness. In R. C. Pianta & M. J. Cox (Eds.), The Transition to Kindergar-
ten (pp. 39–66). Baltimore, Maryland: Paul Brookes Publishing Co.

Minh, A., Muhajarine, N., Janus, M., Brownell, M., & Guhn, M. (2017). A review of neighborhood effects 
and early child development: How, where, and for whom, do neighborhoods matter? Health and Place, 
46, 155–174. https:// doi. org/ 10. 1016/j. healt hplace. 2017. 04. 012

Muntaner, C. (2004). Commentary: Social capital, social class, and the slow progress of psychosocial epi-
demiology. International Journal of Epidemiology, 33(4), 674–680. https:// doi. org/ 10. 1093/ ije/ dyh200

https://doi.org/10.1136/bmjopen-2016-012020
https://doi.org/10.1126/science.1128898
https://doi.org/10.1080/10824669.2018.1428101
https://doi.org/10.1080/10409280701610796a
https://doi.org/10.1080/10409280701610796a
https://doi.org/10.23889/ijpds.v3i3.431
https://doi.org/10.23889/ijpds.v3i3.431
https://doi.org/10.1037/cjbs2007001
https://doi.org/10.1037/cjbs2007001
https://doi.org/10.2105/Ajph.2015.302630
https://doi.org/10.1080/13645570802550257
https://doi.org/10.1111/j.1467-8624.2007.01117.x
https://doi.org/10.1111/j.1467-8624.2007.01117.x
https://doi.org/10.1037//0033-2909.126.2.309
https://doi.org/10.1037//0033-2909.126.2.309
https://doi.org/10.1016/j.socscimed.2010.06.022
https://doi.org/10.1016/0140-6736(91)93068-K
https://doi.org/10.1016/0140-6736(91)93068-K
https://doi.org/10.1177/1532673X14536923
https://doi.org/10.1016/j.healthplace.2017.04.012
https://doi.org/10.1093/ije/dyh200


Does social capital flatten the social gradient in early childhood…

1 3

Nielsen, L., Koushede, V., Vinther-Larsen, M., Bendtsen, P., Ersboll, A. K., Due, P., et  al. (2015). Does 
school social capital modify socioeconomic inequality in mental health? A multi-level analysis in Dan-
ish schools. Social Science and Medicine, 140, 35–43. https:// doi. org/ 10. 1016/j. socsc imed. 2015. 07. 
002

O’Campo, P., Caughy, M. O., & Nettles, S. M. (2010). Partner abuse or violence, parenting and neighbor-
hood influences on children’s behavioral problems. Social Science and Medicine, 70(9), 1404–1415. 
https:// doi. org/ 10. 1016/j. socsc imed. 2009. 11. 036

Odgers, C. L., Moffitt, T. E., Tach, L. M., Sampson, R. J., Taylor, A., Matthews, C. L., et al. (2009). The 
protective effects of neighborhood collective efficacy on british children growing up in deprivation: 
A developmental analysis. Developmental Psychology, 45, 942–957. https:// doi. org/ 10. 1037/ a0016 162

Parker, J. D. (2010). Caregivers’ perceptions of social capital within their neighbourhood. University of 
British Columbia, Vancouver, Canada. Retrieved from https:// open. libra ry. ubc. ca/ cIRcle/ colle ctions/ 
24/ items/1. 00544 36.

Pasolli, K. E. (2015). Comparing child care policy in the Canadian provinces. Canadian Political Science 
Review, 9(2), 63–78.

Portes, A., & Landolt, P. (1996). Unsolved mysteries: The Tocqueville Files II. The downside of social capi-
tal. American Prospect, 7(26), 18–21.

Putnam, R. D. (1993). Making democracy work: Civic traditions in modern Italy. Princeton University 
Press.

R Core Team and contributors worldwide. (2017). The R Stats Package: R Core Team <R-core@r-project.
org>.

Riina, E. M., Martin, A., & Brooks-Gunn, J. (2014). Parent-to-child physical aggression, neighborhood 
cohesion, and development of children’s internalizing and externalizing. Journal of Applied Develop-
mental Psychology, 35(6), 468–477. https:// doi. org/ 10. 1016/j. appdev. 2014. 04. 005

Sampson, R. J., Morenoff, J. D., & Earls, F. (1999). Beyond social capital: Spatial dynamics of collective 
efficacy for children. American Sociological Review, 64, 633–660.

Sampson, R. J., Morenoff, J. D., & Gannon-Rowley, T. (2002). Assessing “neighbourhood effects”: Social 
processes and new directions in research. Annual Review of Sociology, 28, 443–478. https:// doi. org/ 10. 
1146/ annur ev. soc. 28. 110601. 141114

Sampson, R. J., Raudenbush, S. W., & Earls, F. (1997). Neighborhoods and violent crime: A multilevel 
study of collective efficacy. Science, 277, 918–924. https:// doi. org/ 10. 1126/ scien ce. 277. 5328. 918

Shaw, C. R., & McKay, H. D. (1942). Juvenile delinquency and urban areas, a study of rates of delinquents 
in relation to differential characteristics of local communities in American cities. The University of 
Chicago Press.

Shiell, A., Hawe, P., & Kavanagh, S. (2020). Evidence suggests a need to rethink social capital and social 
capital interventions. Social Science and Medicine, 257, 111930. https:// doi. org/ 10. 1016/j. socsc imed. 
2018. 09. 006

Singh, G. K., Kogan, M. D., & van Dyck, P. C. (2008). A multilevel analysis of state and regional dis-
parities in childhood and adolescent obesity in the United States. Journal of Community Health, 33(2), 
90–102. https:// doi. org/ 10. 1007/ s10900- 007- 9071-7

Uphoff, E. P., Pickett, K. E., Cabieses, B., Small, N., & Wright, J. (2013). A systematic review of the rela-
tionships between social capital and socioeconomic inequalities in health: A contribution to under-
standing the psychosocial pathway of health inequalities. International Journal for Equity in Health, 
12(1), 1–12.

van Vuuren, C. L., Reijneveld, S. A., van der Wal, M. F., & Verhoeff, A. P. (2014). Neighborhood socioeco-
nomic deprivation characteristics in child (0–18 years) health studies: A review. Health and Place, 29, 
34–42. https:// doi. org/ 10. 1016/j. healt hplace. 2014. 05. 010

Villalonga-Olives, E., Wind, T. R., & Kawachi, I. (2018). Social capital interventions in public health: A 
systematic review. Social Science and Medicine, 212, 203–218. https:// doi. org/ 10. 1016/j. socsc imed. 
2018. 07. 022

Vittinghoff, E. (2005). Regression methods in biostatistics : Linear, logistic, survival, and repeated meas-
ures models (Statistics for biology and health). Springer.

Vyncke, V., De Clercq, B., Stevens, V., Costongs, C., Barbareschi, G., Jónsson, S. H., et al. (2013). Does 
neighbourhood social capital aid in levelling the social gradient in the health and well-being of chil-
dren and adolescents? A Literature Review. Bmc Public Health, 13(1), 65. https:// doi. org/ 10. 1186/ 
1471- 2458- 13- 65

Webb, S., Janus, M., Duku, E., Raos, R., Brownell, M., Forer, B., et al. (2017). Neighbourhood socioeco-
nomic status indices and early childhood development. SSM Popul Health, 3, 48–56. https:// doi. org/ 10. 
1016/j. ssmph. 2016. 11. 006

https://doi.org/10.1016/j.socscimed.2015.07.002
https://doi.org/10.1016/j.socscimed.2015.07.002
https://doi.org/10.1016/j.socscimed.2009.11.036
https://doi.org/10.1037/a0016162
https://open.library.ubc.ca/cIRcle/collections/24/items/1.0054436
https://open.library.ubc.ca/cIRcle/collections/24/items/1.0054436
https://doi.org/10.1016/j.appdev.2014.04.005
https://doi.org/10.1146/annurev.soc.28.110601.141114
https://doi.org/10.1146/annurev.soc.28.110601.141114
https://doi.org/10.1126/science.277.5328.918
https://doi.org/10.1016/j.socscimed.2018.09.006
https://doi.org/10.1016/j.socscimed.2018.09.006
https://doi.org/10.1007/s10900-007-9071-7
https://doi.org/10.1016/j.healthplace.2014.05.010
https://doi.org/10.1016/j.socscimed.2018.07.022
https://doi.org/10.1016/j.socscimed.2018.07.022
https://doi.org/10.1186/1471-2458-13-65
https://doi.org/10.1186/1471-2458-13-65
https://doi.org/10.1016/j.ssmph.2016.11.006
https://doi.org/10.1016/j.ssmph.2016.11.006


 A. Minh et al.

1 3

Willms, J. D. (2003). Ten Hypotheses about Socioeconomic Gradients and Community Differences in 
Children’s Developmental Outcomes. Ottawa, ON: Human Resources Development Canada, Applied 
Research Branch.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Authors and Affiliations

Anita Minh1,2  · Lisa Ritland1 · Simon Webb4 · Barry Forer1 · Marni Brownell5 · 
Eric Duku4 · Monique Gagné1 · Magdalena Janus1,4 · Nazeem Muhajarine3 · 
Martin Guhn1

1 Human Early Learning Partnership, School of Population and Public Health, University of British 
Columbia, 2206 East Mall, Vancouver, BC V6T 1Z3, Canada

2 University Medical Centre Groningen, University of Groningen, Hanzeplein 1, 
9713 GN Groningen, The Netherlands

3 Saskatchewan Population Health and Evaluation Research Unit, University of Saskatchewan, 3333 
E-Wing, Health Sciences Building, 104 Clinic Place, Saskatoon, SK S7N 2Z4, Canada

4 Offord Centre for Child Studies, Department of Psychiatry & Behavioural Neurosciences, 
McMaster University, 1280 Main Street West, Hamilton, ON L8S 4K1, Canada

5 Rady Faculty of Health Sciences, Manitoba Centre for Health Policy, Community Health Sciences, 
Max Rady College of Medicine, University of Manitoba, 408-727 McDermot Ave., Winnipeg, 
MB R3E 3P5, Canada

http://orcid.org/0000-0002-5898-0334

	Does social capital flatten the social gradient in early childhood development? An ecological study of two provinces in Canada
	Abstract
	1 Introduction
	2 Methods
	2.1 Data sources
	2.2 Measures
	2.2.1 Early childhood development
	2.2.2 Social capital
	2.2.3 Neighborhood income
	2.2.4 Covariates

	2.3 Analyses

	3 Results
	3.1 Study sample and characteristics
	3.2 Main associations between social capital, neighborhood income, and early childhood development
	3.3 Social capital as a moderator for neighborhood income

	4 Discussion
	5 Conclusion
	Acknowledgements 
	References




