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Abstract
This longitudinal study investigates the association between neigh-

borhood poverty and behavioral problems among young children.

This study also examines whether social environments mediate the

relationship between neighborhood poverty and behavioral prob-

lems. We used data from the third and fourth waves of the Fragile

Families and Child Wellbeing study to assess behavioral problems

separately for children who experienced no family poverty, moved

out of family poverty, moved into family poverty, and experienced

long-term family poverty. Regression models assessed the effect of

neighborhood poverty on behavioral problem outcomes among chil-

dren aged 5 years, after controlling for sociodemographic charac-

teristics and earlier behavioral problems. Results showed an asso-

ciation between neighborhood poverty and lower social cohesion

and safety, which lead to greater externalizing problems among chil-

dren with long-term family poverty living in high-poverty neighbor-

hoods compared with those in low-poverty neighborhoods. Policies

and community resources need to be allocated to improve neigh-

borhood social environments, particularly for poor children in high-

poverty neighborhoods.

Approximately 1 in 10 young children (aged 2–5 years) present with behavioral problems (Hill, Degnan, Calkins, &

Keane, 2006; Lavigne et al., 1996). Behavioral problems refer to internalizing and externalizing behaviors (Achen-

bach, 1978). Internalizing behaviors were defined as a grouping of negative behaviors expressed inwardly, such

as preferring to be alone, refusing to speak, feeling worthless, being sad, and self-conscious (Achenbach, How-

ell, Quay, Conners, & Bates, 1991). Externalizing behaviors in early childhood were defined as a grouping of

negative behaviors expressed outwardly, such as arguing, destroying own things, disobedience at home, and behav-

ioral outbursts (Achenbach et al., 1991).

Internalizing and externalizing behaviors are widely known to increase the risk for later academic difficulties and

psychopathology, including poor academic functioning, depression, delinquency, substance abuse, and poor health

(Bornstein, Hahn, & Haynes, 2010; Fanti & Henrich, 2010; Mesman & Koot, 2001; Snyder, 2001; Tremblay, Mass,
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Pagani, & Viatro, 1996). Though the significance of addressing behavioral problems in early childhood is well estab-

lished, social determinants of behavioral problems among young childrenwhomay be especially sensitive to neighbor-

hood and family contexts need further exploration, especially as young children spend much of their time with their

family and in their neighborhood.

Prior research has found that the interplay of factors related to the individual child, family, and neighborhood deter-

mines behavioral problems in early childhood (e.g., Bubier, Drabick, & Breiner, 2009; Burlaka, Bermann, & Graham-

Bermann, 2015; Caughy, Nettles, & O'Campo, 2008; Plybon, & Kliewer, 2001; Ingoldsby et al., 2006; Shaw, Sitnick,

Reuben, Dishion, &Wilson, 2016). For example, family economic difficulties increase the likelihood of behavioral prob-

lems (Brooks-Gunn &Duncan, 1997; Duncan & Brooks-Gunn, 2000).

According to human capital theory and the family economic stress model, a family's economic status determines

parental stress and the quantity and quality of resources a family can invest in their children, which affect the behav-

ioral development of their children (Becker, 1991; Becker & Tomes, 1986; Ermisch & Francesconi, 2001; Haveman &

Wolfe, 1994; 1995; Leibowitz, 1974). Empirical findings corroborate human capital theory and the family economic

stress model (see reviews in Brooks-Gunn & Duncan, 1997; Duncan & Brooks-Gunn, 2000). However, much of the

variance in behavioral problems remains unexplained.

Not surprisingly, there has been extensive research investigating the influence of neighborhood economic status on

behavioral problems. Findings have identified the harmful impact of neighborhood economic disadvantage on internal-

izing and externalizing problems among young children (e.g., Kohen, Leventhal, Dahinten, &McIntosh, 2008; Leventhal

& Brooks-Gunn, 2000; Palamar et al., 2015; Rowe, Zimmer-Gembeck, & Hood, 2016; Xue, Leventhal, Brooks-Gunn,

& Earls, 2005). However, little is known about the intersection between family and neighborhood economic status.

The present study investigates the intersectionality of family and neighborhood economic contexts, examining neigh-

borhood poverty as a factor contributing to behavioral problems among young children, separately by family poverty

levels.

1.1 Neighborhood poverty and child behavioral problems

One fifth of childrenoverall in theUnited States live in poor neighborhoods,whereas half of poor families reside in poor

urban neighborhoods that have high concentrations of poverty (Leventhal &Brooks-Gunn, 2003). Independent of fam-

ily economic status, current literature cites neighborhood factors and their association with behavioral outcomes as a

point of interest. One Canadian longitudinal study (Kohen et al., 2008) showed an association between neighborhood

economic disadvantage in early childhood and greater behavioral problems in middle childhood, after controlling for

family socioeconomic characteristics.

Other longitudinal studies showed an association between neighborhood socioeconomic disadvantage and greater

behavioral problems among children aged 5–11 years, even after controlling for earlier behavioral problems as well as

family socioeconomic status (Palamar et al., 2015;Roweet al., 2016;Xueet al., 2005).On the contrary, one recent study

found no significant relationship between neighborhood poverty and internalizing or externalizing problems among 7-

year-olds, after controlling for child, family, school, and neighborhood social characteristics and adjusting for selection

bias (Humphrey & Root, 2017). Further in-depth assessment is needed to determine the influence of neighborhood

economic disadvantage on child behavioral problems.

1.2 Intersection of family poverty and neighborhood poverty

Theoretical frameworks explain that a neighborhood's impact on child development may differ by family poverty sta-

tus. However, there is theoretical inconsistency in the way family economic status interacts with neighborhood eco-

nomic context to influence child outcomes. On the one hand, middle- and high-income families can use their finan-

cial resources to counteract the harmful impact of neighborhood disadvantage on their children (Jencks & Mayer,

1990). For example, middle- and high-income families in poor neighborhoods may have (a) ties to social groups of

similar economic status, (b) limited exposure to unsafe, violent environments, and (c) access to safe, higher quality
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facilities and services outside of their neighborhoods (Kim & Cubbin, 2017). However, low-income families in poor

neighborhoods may lack the family financial resources to compensate for any harmful effects of neighborhood eco-

nomic disadvantage.

On the other hand, according to relative deprivation theory (Jencks &Mayer, 1990), low-income families residing in

more economically advantaged neighborhoods may feel deprived and isolated, implying that living in these neighbor-

hoodsmaynot always benefit children from low-income families. In a study about desegregation, poor residents, under

court order, moved from poor neighborhoods into publicly funded townhomes inmore affluent neighborhoods (Fauth,

Leventhal, &Brooks-Gunn, 2007). The study found that childrenwhomoved frompoor tomoreaffluent neighborhoods

presented with higher levels of depression and anxiety, possibly because of social isolation, when compared with chil-

dren who stayed in their original neighborhood. Such isolation, in turn, may deter families from taking advantage of

social environments readily available where they live.

Despite theoretical inconsistencies, little empirical evidence exists as to whether the impact of neighborhood eco-

nomic disadvantage on behavioral problems differs by family economic status. The present study examines the effect

of neighborhood poverty on behavioral problems, separately by family poverty status, to investigate the intersection

of family and neighborhood poverty and its impact on behavioral problems.

1.3 Role of social environments on neighborhood impact

In response to the need for further in-depth analysis of neighborhood factors, several theoretical pathways of neigh-

borhood impact have emerged, such as social cohesion, safety, social services, and facilities. Conceptual research has

identified social environments as a potential mediator in the relationship between neighborhood economic context

and child behavioral problems (Jencks &Mayer, 1990; Robert, 1999).

Social disorganization theory posits that economically disadvantaged neighborhoods are less cohesive and safe

(Shaw & McKay, 1942). Guided by this theory, prior studies have found that neighborhood economic disadvantage

is, indeed, associated with lower levels of neighborhood social cohesion and safety (Brody et al., 2001; Haney, 2007;

Sampson, Morenoff, & Gannon-Rowley, 2002). Theoretically, neighborhood social cohesion and safety have been

thought to influence child behavioral problems. Specifically, according to epidemic models (Jencks & Mayer, 1990),

children are more likely to present behavioral problems if they grow up in neighborhoods with high rates of crime and

antisocial behaviors. The collective efficacy theory posits that neighborhood social efficacy, the extent to which resi-

dents share values and trust their neighbors, is associated with an adult neighbors’ willingness to supervise children in

the neighborhood for the good of the public (Sampson, 1992; Sampson, Raudenbush, & Earls, 1997). Such supervision

may result in children with fewer behavioral problems.

Relatively few empirical studies have investigated social environments as mediators in the relationship between

neighborhood economic disadvantage and behavioral problems among young children. However, Xue and colleagues

(2005) tested a mediation model linking neighborhood social efficacy with the relationship between neighborhood

socioeconomic disadvantages and internalizing problems among children aged 5–12 years after controlling for family

economic status and earlier internalizing problems. Neighborhood social efficacywas associatedwith lower internaliz-

ing behaviors, and neighborhood economic disadvantage became insignificant once neighborhood social efficacy was

included in the model (Xue et al., 2005). Xue et al.’s (2005) study showed a significant result of the Sobel test indicat-

ing a mediation role for neighborhood social efficacy; yet the study did not address the direction of the association

between neighborhood economic disadvantage and neighborhood social efficacy, which makes it difficult to interpret

results of the mediation tests. Moreover, the study did not examine externalizing problems and differential effects by

family economic status.

In studies of school-aged children, neighborhood safety, cleanliness, and social cohesion were found to be signifi-

cant mediators in the relationship between neighborhood poverty and externalizing or internalizing problems among

children aged 9–12 years (Kohen et al., 2008; Mrug &Windle, 2009). Kohen and colleagues (2008) found that neigh-

borhood socioeconomic disadvantage increased internalizing and externalizing behaviors among children through

decreased neighborhood social cohesion and increased parental psychosocial factors. Similarly, Mrug and Windle
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(2009) found a full mediation effect of neighborhood social cohesion and neighborhood safety in the association

betweenneighborhoodpoverty and child externalizing behaviors. Specifically, they found that the associationbetween

neighborhood poverty and increased externalizing behaviors was mediated by decreased neighborhood social cohe-

sion and safety.

Despite their contribution to the understanding of the social environment, these studies did not focus on young

children and/or did not control for earlier behavioral problems in examining neighborhood impacts on behavioral prob-

lems. Further longitudinal research needs to investigate the role of neighborhood social environments on the associ-

ation between neighborhood poverty and young children's behavioral problems after adjusting for earlier behavioral

problems.

1.4 The present study

The present study uses a longitudinal design to explore the pathway between neighborhood poverty and its asso-

ciation with behavioral problems. First, this study tests the association between neighborhood poverty (mea-

sured when the child was 3 years old) and greater internalizing and externalizing problems among children aged

5 years. Second, this study analyzed the potential mediating role of social environments (measured by neighborhood

social cohesion and safety when the child was 3 tears old) in the relationship between neighborhood poverty and child

behavioral problems. In all analyses, this study considered the intersection of family poverty (no family poverty,moving

out of family poverty, moving into family poverty, long-term family poverty) and neighborhood poverty. Based on pre-

vious research, our hypotheses are as follows: (a) the association between neighborhood poverty and child behavior

problems will differ by family poverty status, and (b) perceived neighborhood social cohesion and safety will mediate

the association between neighborhood poverty and child behavior problems.

2 METHOD

2.1 Data sources

Data from the third and fourth waves of the Fragile Families and ChildWellbeing Study (FFCWS) were used to assess

the association between neighborhood poverty and behavioral problems in early childhood. The FFCWS is a longitudi-

nal birth cohort survey of 4,898 births born in 1998–2000 in 75 hospitals in 20 cities across the United States (Reich-

man, Teitler, Garfinkel, & McLanahan, 2001). The study interviewed parents about their parenting, sociodemographic

status, health, employment, social support, and relationship status with the focal baby's biological father (or mother)

shortly after the birth of their child. Follow-up surveys collected additional information such as child health and well-

being when the focal child was 1, 3, 5, and 9 years old. In 2001–2003, a total of 4,140mothers participated in the core

survey at the third wave (response rate: 86%), and 3,288 participated in additional in-home assessments (79% of core

survey respondents; FFCWS, 2006, 2006, 2008).

For the fourth wave of FFCSW conducted in 2003–2006, 4,055 mothers participated in the core survey (response

rate: 85%), and3,001participated in additional in-homeassessment (74%of core survey respondents; TheFragile Fam-

ilies and Child Wellbeing Study, 2001). FFCWS provided the restricted use census tracts data, which contains an eco-

nomic composition of census tracts from the U.S. 2000 Decennial Census for sample families. Additional details about

the FFCWS's sample designs have been described in Reichman et al. (2001).

The present study linked the third and fourth waves of the core survey and in-home assessments to census

tract data. Of 2,455 mothers who participated in both waves of in-home assessments, we only included children

aged 3 years living with their mother (excluding 15 cases) because mothers’ neighborhood characteristics to child

behavioral problems were linked.We excluded 87mothers without records of neighborhood poverty rates in the cen-

sus tract data and 309 mothers who had missing data on the primary outcome variables, resulting in 2,044 mothers.

Then we excluded mothers with missing data on the behavioral problems of child at age 3 (127 cases), and mater-

nal characteristics (race/ethnicity, relationship status, education level, and depression; nine cases). We conducted
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multiple imputations for missing neighborhood social cohesion (2% of the analytic sample), neighborhood safety (16%

of the analytic sample), and parental stress (4% of the analytic sample) using the following variables: mother's age,

race/ethnicity, relationship status, education, and depression, whether or not mothers moved between waves 3 and 4,

and neighborhood poverty.

The final sample in the analytic data included 1,908 respondents. There were significant differences in child's age,

maternal race/ethnicity,maternal education, and the family income-to-needs ratio at age3between the eligible sample

(N = 2,455) and the final sample (N = 1,908). Specifically, the final sample consisted of younger children, more non-

Hispanic White mothers, more educated mothers, and families with a higher family income-to-needs ratio at age 3

than the eligible sample.

2.2 Measures

The dependent variables were (a) internalizing problems and (b) externalizing problems. The measures included

items from the Child Behavior Checklist 4–18 (Achenbach, 1992). Mothers rated her focal child's behavioral prob-

lems on a 3-point scale (ranging 0–2) when the child was approximately 60 months of age. For internalizing prob-

lems, mothers were asked to complete a 23-item scale on her child's anxious/depressed and withdrawn behaviors

(Cronbach's alpha= .77). The scale includes “child complains of loneliness,” “child cries a lot,” and “child refuses to talk.”

We summated 23 items to a scale of internalizing problems out of 46 points, with a higher score indicating greater

internalizing problems. Externalizing problems consist of 30 questions on her child's aggressive behaviors (Cronbach's

alpha = .87) such as “he/she is disobedient at home,” “child destroys his/her own things,” and “child swears or uses

obscene language.” Thirty items were summated to a scale of externalizing problems out of 60 points, with a higher

score indicating greater externalizing problems.

The independent variable was neighborhood poverty, defined as the percentage of families below the federal

poverty line in a census tract where the focal child lived at age 3 by using data from FFCWS's restricted use

census tracts data. Neighborhood poverty was categorized into low poverty (<9.08%), moderate poverty (≥9.08%

and <22.54%), and high poverty (≥22.54%) based on its tertiles. Neighborhood poverty was categorized to examine a

nonlinear relationship between neighborhood poverty and child behavioral problems, based on prior research (Crane,

1991).

Two mediators were (a) neighborhood social cohesion and (b) neighborhood safety. Neighborhood social cohesion

was measured using a scale from the Social Cohesion and Trust Scale based on five response options (ranging from

strongly agree to strongly disagree; Cronbach's alpha = .80) when the focal child was 3 years of age (Sampson, 1997;

Sampson et al., 1997). Mothers were asked five questions (e.g., people around here are willing to help their neighbors).

Five itemswere summatedwith a higher score indicating higher neighborhood social cohesion.

Neighborhood safetywasmeasured using eight questions from theNeighborhoodEnvironment forChildrenRating

Scales based on four response options (ranging from never to frequently; Cronbach's alpha = .93; Coulton, Korbin, Su,

& Chow, 1995). Mothers were asked how often the following things happen in her neighborhood: (a) drug dealers or

users hanging around; (b) drunks hanging around; (c) unemployed adults loitering; (d) young adults loitering; (e) gang

activity; (f) disorderly misbehaving groups of young children; (g) disorderly or misbehaving groups of teenagers; and

(h) disorderly or misbehaving groups of adults. After reverse coding, we summated eight items so that a higher score

indicates higher neighborhood safety.

Control variables were child's sex and mother's age, race/ethnicity, relationship status, education level, parental

stress, whether or not mothers met depression criteria, and whether or not mothers moved between waves 3 and 4.

Child's sex was coded as 0 for boys and 1 for girls. Mother's age was coded as continuous. Mother's race/ethnicity

was categorized into the following groups: non-Hispanic black, Latina, non-Hispanic White (a reference group), and

other. Mother's relationship status was categorized into five groups: married with biological father (a reference

group), cohabiting with biological father, romantic with biological father, re-partnered, and no relationship with any-

one. Mother's education level was coded as less than high school (a reference group), high school or equivalent, and

some college or above.
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In addition to sociodemographic characteristics, we controlled for mothers’ parental stress and depression given

the association between mother's psychological distress and child behavioral problems (Crum&Moreland, 2017; Lee,

Lee, & August, 2011; Sanner & Neece, 2018). Mother's parental stress was measured using a 12-item scale derived

from the Early Head Start Study based on five response options (ranging from strongly agree to strongly disagree) at

the time of wave 3 (Cronbach's alpha = .87). The scale includes “You find yourself giving up more of your life to meet

your child(ren)’s needs than you ever expected?” and “You feel trapped by your responsibilities as a parent?” Twelve

items were summated to a parental stress scale out of 60 points, with a higher score indicating greater parental

stress.

Mother's depression was measured using a scale derived from the Composite International Diagnostic Interview-

Short Form, Section A (Kessler, Andrews, Mroczek, Ustun, & Wittchen, 1998), which is consistent with the Diagnostic

and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV; American Psychiatric Association, 1994). Mothers

were first asked whether or not they felt sad, blue, or depressed for two or more weeks in a row in the past year and, if

so, whether the symptoms lastedmost of the day and occurred every day during the 2weeks. If so, more specific ques-

tions were asked, such as losing interest, feeling tired, and change in weight. According to the FFCSWdocumentation,

mothers were coded as thosemeeting depression criteria if they felt sad, blue, or depressed during 2weeks in the past

year and they had three ormore symptoms of seven symptoms (otherwise no).

Whetherornotmothersmovedbetweenwaves3and4was controlled to consider residentialmobility between two

waves. If mothers moved since the interview at the wave 3, they were coded as yes (otherwise no). Mother-rated child

behavioral problemsmeasured at age 3 (Cronbach's alpha= .90) were controlled as well. Child behavioral problems at

age 3 were measured using 39 items derived from the Child Behavior Checklist 2–3 based on three response options

(Achenbach, 1988, 1992; Achenbach & Rescorla, 2000).

2.3 Analytic plan

Univariate and bivariate analyses were conducted to describe the distribution of all variables overall and by family

poverty experiences. Then multiple linear regression models assessed associations between neighborhood poverty

and behavioral problems, separately for internalizing and externalizing problems, after adjusting for covariates. The

variance inflation factors ranged from 1.02 to 2.06, which indicates that multicollinearity of independent variables

in the regression models was not a problem. Multilevel analyses at the census tract level were not used because

census tract-level residuals were not significant (internalizing problems: 𝜏00 = 0, p > .05; externalizing problems:

𝜏00 = 2.96; p > .05) and because 96% of census tracts (1,252 census tracts) had only one or two respondents. Finally,

this study tested the mediating role of neighborhood social cohesion and safety on the association between neigh-

borhood poverty and behavioral problems according to Baron and Kenny (1986).We conducted all analyses in groups

separated by family poverty levels: (a) childrenwith family income at or above 200% of the federal poverty line at ages

3 and 5 (no family poverty at both times); (b) children with family income at or below 199% of the federal poverty line

at age 3 and at or above 200%at age 5 (out of poverty); (c) childrenwith family income at or above 200%at age 3 and at

or below 199% of the federal poverty line at age 3 years (into poverty); and (d) children with family income at or below

199% of the federal poverty line at both ages 3 and 5 (family poverty at both times). Analyses were conducted using

the statistical software package IBM SPSS (version 20).

3 RESULTS

Table 1 presents the characteristics of 1,908 children overall and by their family poverty experiences. Approximately

half of the children were boys. Half of the mothers were non-Hispanic Black, and more than half of the mothers were

involved in a relationshipwith the child's biological father (married, cohabiting, or romantic). In terms of family poverty,

more than half of the families were poor or near poor (<200% FPL) when the child was at ages 3 and 5, followed by no

family poverty at both ages 3 and 5 (25%), and being poor or near poor at either age 3 or 5 (17%).
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TABLE 1 Sample characteristics overall and by family poverty experiences, waves 3–4, Fragile Families and Child
Wellbeing Study,N= 1,908

Family poverty experiences

Characteristic
Mean±
SD /%

Nonpoor
both times
(n= 473)

Out of
poverty
(n= 165)

Into
poverty
(n= 156)

Poor both
times
(n=1,114) F (𝝌2)

Child's sex (1.0)

Boys 51.8% 51.8% 51.5% 48.1% 52.4%

Girls 48.2% 48.2% 48.5% 51.9% 47.6%

Child's internalizing problems at age 3 9.3± 5.8 7.1± 4.2 8.6± 5.5 9.0± 4.9 10.4± 6.2 38.6***

Child's externalizing problems at age 3 9.6± 5.9 8.3± 5.1 9.3± 6.0 9.6± 5.3 10.3± 6.2 13.4***

Child's internalizing problems at age 5 5.4± 4.4 4.2± 3.5 5.6± 4.7 5.6± 4.7 5.9± 4.6 16.5***

Child's externalizing problems at age 5 12.8± 7.6 10.9± 6.2 12.9± 7.5 11.9± 6.3 13.7± 8.1 16.3***

Maternal age (years) 28.1± 6.0 31.4± 6.1 26.8± 5.6 26.9± 5.5 27.0± 5.6 70.6***

Maternal race/ethnicity (261.1***)

Black, non-Hispanic 53.1% 31.3% 53.9% 54.5% 62.0%

Hispanic 21.3% 16.1% 22.4% 21.2% 23.4%

White, non-Hispanic 22.5% 47.4% 21.8% 21.8% 12.1%

Other 3.1% 5.3% 1.8% 2.6% 2.4%

Maternal relationship status (419.2***)

Married with biological father 30.2% 65.8% 21.8% 30.8% 16.3%

Cohabiting with biological father 22.6% 14.6% 24.8% 28.8% 24.8%

Romantic with biological father 3.7% 1.3% 3.6% 1.9% 5.0%

Re-partnered 18.0% 7.0% 25.5% 23.7% 20.7%

No relationship with anyone 25.5% 11.4% 24.2% 14.7% 33.1%

Maternal education (426.6***)

Less than high school 30.5% 7.4% 24.2% 21.8% 42.4%

High school or equivalent 32.1% 18.4% 37.6% 37.8% 36.4%

Some college or above 37.4% 74.2% 38.2 40.4% 21.3%

Parental stress 1.2± 0.7 0.9± 0.6 1.1± 0.6 1.3± 0.7 1.3± 0.7 34.8***

Maternal depression (%meeting criteria) 21.4% 12.9% 18.8% 23.1% 25.1% (30.5***)

Moving betweenwaves 3 and 4 (%moved) 47.4% 34.0% 52.7% 48.1% 52.2% (46.3***)

Neighborhood poverty (346.2**)

Low poverty 32.9% 63.8% 33.9% 37.8% 18.9%

Moderate poverty 32.5% 24.3% 42.4% 32.7% 34.6%

High poverty 34.6% 11.8% 23.6% 29.5% 46.6%

Neighborhood social cohesion 3.5± 1.0 4.0± 0.8 3.6± 1.0 3.6± 0.9 3.2± 1.0 69.4***

Neighborhood safety 3.3± 0.9 3.6± 0.6 3.3± 0.8 3.4± 7.0 3.0± 0.9 53.7***

Note. SD= standard deviation.
*p< 0.05. **p< 0.01. ***p< 0.001.

Scores of internalizing and externalizing problems were higher among children with family poverty at both ages

3 and 5 than children with no family poverty, out of family poverty, or in family poverty. We conducted a

supplementary mean-comparison analysis to examine whether or not internalizing and externalizing problems dif-

fered by a combination of family poverty and neighborhood poverty. Findings showed that childrenwith family poverty
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at both times living in high-poverty neighborhoods presented with a higher level of internalizing (M = 6.24) and

externalizing problems (M = 14.42) at age 5 than those with other combinations of family poverty and neighborhood

poverty (see Appendix Table S1).

As shown in Table 1, nearly half of the families in family poverty at both times lived in high-poverty neighborhoods,

followed by moderate-poverty neighborhoods (35%) and low-poverty neighborhoods (19%). Two thirds of nonpoor

families at both times lived in low-poverty neighborhoods, followed by moderate-poverty neighborhoods (24%) and

high-poverty neighborhoods (12%). Families with no family poverty at both times lived in more cohesive (M= 4.0) and

safer neighborhoods (M = 3.6) than those who moved out of family poverty (M = 3.6 and 3.3, respectively), moved

into family poverty (M = 3.6 and 3.4, respectively), and experienced family poverty at both times (M = 3.2 and 3.0,

respectively).

Table 2 presents bivariate correlations among neighborhood characteristics at age 3 and behavioral problems at

age 5. Among children with family poverty at both times, internalizing and externalizing problems were negatively

correlated with low-poverty neighborhoods (internalizing behaviors: r = −.06, p < .05 and externalizing behaviors:

r = −.10, p < .01, respectively) and positively correlated with high-poverty neighborhoods (internalizing behaviors:

r = .07, p < .05 and externalizing behaviors: r = .08, p < .01, respectively). Among children with family poverty at both

times, internalizing and externalizing problems were negatively correlated with neighborhood social cohesion (inter-

nalizing behaviors: r=−.11, p< .001 and externalizing behaviors: r=−.19, p< .001, respectively) and safety (internal-

izing behaviors: r=−.15, p< .001 and externalizing behaviors: r=−.25, p< .001, respectively).

Using the stratified sample of children with experiences of no family poverty at both times, moving out of family

poverty, moving into family poverty, and family poverty at both times, linear regression models examined the associ-

ation between neighborhood poverty and internalizing problems among children aged 5 years, shown in Table 3. The

amount of variance explained by themodels ranged from 24% to 31%. Neighborhood poverty was not associated with

internalizing behaviors among childrenwith any type of family poverty.

Table 4 presents findings of linear regressionmodels assessing externalizing problems among children aged 5 years

associated with neighborhood poverty. The percentage of variance explained by the models ranged from 29% to 37%.

Living in high-poverty neighborhoods was associated with greater externalizing problems among children with family

poverty at both times compared with living in low-poverty neighborhoods (b = 1.36, p < .05). Neighborhood poverty

was not a significant factor in externalizing problems among children with experiences of no family poverty, being out

of family poverty, and being into family poverty.

Finally, we tested two potential mediators, neighborhood social cohesion, and safety, among children with fam-

ily poverty at both times. We first tested the association between high-poverty neighborhoods (vs. low-poverty

neighborhoods) and each potential mediator and found significant associations with both mediators (see Table S2).

Subsequent separate models examined the effect of each potential mediator on the association between high- vs.

low-poverty neighborhoods and externalizing problems among children with family poverty at both times (Table 5).

Presented in Table 4 is the multivariate model, which is the unstandardized coefficient (b = 1.36) of the high-poverty

neighborhood. To themultivariatemodel, eachpotentialmediatorwasaddedoneat a time.Whenaddingneighborhood

social cohesion to that multivariate model, social cohesion was associated with externalizing problems (b = −0.52),
and the unstandardized coefficient of externalizing problems associated with high-poverty neighborhood decreased

from 1.36 to 0.98.When adding neighborhood safety to multivariate model, neighborhood safety was associated with

externalizing problems (b = −0.79), and the unstandardized coefficient associated with high-poverty neighborhood

decreased from 1.36 to 1.07. The unstandardized coefficients for each potential mediator in unadjusted or adjusted

models are also shown. Both mediators were associated with externalizing problems in unadjusted and adjustedmod-

els. In both cases, neighborhood social cohesion and safety served as a mediator in the association between neigh-

borhood poverty and externalizing problems among children with family poverty at both times. Living in high-poverty

neighborhoods was associated with lower levels of neighborhood social cohesion and safety, which in turn led to

increased externalizing behaviors among children with family poverty at both times.
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TABLE 3 Regression analyses of internalizing problems among children aged 5 years by family poverty experiences,
waves 3–4, Fragile Families and ChildWellbeing Study,N= 1,908

Nonpoor
both times

Out of
poverty

Into
poverty

Poor both
times

Characteristics b 𝜷 b 𝜷 b 𝜷 b 𝜷

Neighborhood poverty

Low poverty (reference)

Moderate poverty −.12 −.02 −1.19 −.13 .04 .00 .18 .02

High poverty .54 .05 −.23 −.02 .49 .05 .57 .06

Child's sex

Boys (reference)

Girls −.33 −.05 −.45 −.05 .68 .08 .06 .01

Child's behavioral problems at
age 3

.19*** .44 .15*** .33 .23*** .48 .15*** .38

Maternal age (years) .01 .01 .04 .03 .01 .01 −.02 −.02

Maternal race/ethnicity

Black, non-Hispanic −.18 −.02 −.61 −.07 −.66 −.07 −.83* −.09

Hispanic .14 .01 .29 .03 .09 .01 .94* .09

White, non-Hispanic
(reference)

Other −.01 −.01 −1.83 −.05 2.51 .09 .16 .01

Maternal relationship status

Married with biological father
(reference)

Cohabiting with biological
father

.61 .06 .77 .07 .57 .06 −.16 −.02

Romantic with biological
father

−1.02 −.03 .85 .03 −1.51 −.05 .26 .01

Re-partnered −.84 −.06 −.27 −.02 .68 .07 .05 .01

No relationship with anyone −.05 −.01 .52 .05 −.09 −.01 .10 .01

Maternal education

Less than high school
(reference)

High school or equivalent −1.02 −.11 −1.21 −.13 .22 .02 .43 .05

Some college or above −.53 −.07 −1.14 −.12 −.09 −.01 −.62 −.06

Parental stress .08 .01 1.83** .23 .25 .04 .68*** .11

Maternal depression

Meeting criteria .93* .09 −.39 −.03 .33 .03 .80** .08

Notmeeting criteria
(reference)

Moving betweenwaves 3 and 4

Moved .18 .02 .30 .03 .34 .04 .12 .01

Did not move (reference)

Model fits: F (adjusted R2) 8.70*** (.25) 3.23*** (.27) 3.63*** (.31) 20.58*** (.24)

*p< 0.05. **p< 0.01. ***p< 0.001.
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TABLE 4 Regression analyses of externalizing problems among children aged 5 years by family poverty
experiences, waves 3–4, Fragile Families and ChildWellbeing Study,N= 1,908

Nonpoor both times Out of poverty Into poverty Poor both times

Characteristics b 𝜷 b 𝜷 b 𝜷 b 𝜷

Neighborhood poverty

Low poverty (reference)

Moderate poverty .35 .02 −.50 −.03 .92 .07 1.04 .06

High poverty −.95 −.05 −.81 −.04 .72 .05 1.36* .08

Child's sex

Boys (reference)

Girls −1.23* −.10 −.08 −.01 −2.01* −.16 −.35 −.02

Child's behavioral problems
at age 3

.37*** .50 .41*** .59 .31*** .46 .33*** .47

Maternal age (years) .03 .02 .18 .13 .07 .06 −.14*** −.09

Maternal race/ethnicity

Black, non-Hispanic .04 .01 −2.23 −.15 −2.05 −.16 −1.45* −.09

Hispanic −.43 −.03 −3.60* −.20 −1.40 −.09 −.95 −.05

White, non-Hispanic
(reference)

Other .62 .02 −8.20* −.15 −1.81 −.05 .03 .01

Maternal relationship status

Married with biological
father (reference)

Cohabiting with biological
father

−.17 −.01 2.36 .14 .51 .04 .37 .02

Romantic with biological
father

−2.29 −.04 1.73 .04 1.24 .03 .65 .02

Re-partnered 1.35 .06 1.95 .11 .47 .03 1.94** .10

No relationship with
anyone

1.37 .07 1.43 .08 1.43 .08 1.00 .06

Maternal education

Less than high school
(reference)

High school or equivalent −1.75 −.11 −.81 −.05 1.99 .15 .05 .01

Some college or above −1.70 −.12 −1.00 −.06 .57 .05 −.24 −.01

Parental stress .18 .01 1.30 .10 −.48 −.05 .74* .07

Maternal depression

Meeting criteria 1.31 .07 .31 .02 .47 .03 1.44** .08

Notmeeting criteria
(reference)

Moving betweenwaves 3
and 4

Moved .01 .01 .42 .03 .80 .06 .65 .04

Did notmove (reference)

Model fits: F (adjusted R2) 12.73*** (.32) 6.60*** (.37) 3.34*** (.29) 28.33*** (.31)

*p< 0.05. ** p< 0.01. *** p< 0.001.
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TABLE 5 Mediating effects of neighborhood social cohesion and safety in the relationship between neighborhood
high poverty and externalizing problems among children from families in poverty at both times, waves 3–4, Fragile
Families and ChildWellbeing Study, n= 1,114

Mediator, unadjusted
model

Mediator, adjusted
model

High-poverty
neighborhood

b (95%CI) b (95%CI) b (95%CI)

Childrenwith poor both times

Multivariatemodel (from Table 4) 1.36* (0.20, 2.53)

Neighborhood social cohesion at age 3 −1.51*** (−1.98,−1.03) −0.52* (−0.96,−0.09) 0.98 (−0.20, 2.16)

Neighborhood safety at age 3 −2.19*** (−2.74,−1.64) −0.79** (−1.34,−0.23) 1.07 (−0.26, 2.40)

*p< 0.05. **p< 0.01. ***p< 0.001.

4 DISCUSSION

Research on behavioral problems in children has identified several family- and neighborhood-level factors to pre-

dict a variety of adverse psychosocial difficulties in later life. The present study focused on the intersection of both

family- and neighborhood-level economic context by investigating the association between neighborhood poverty and

behavioral problems of young children, by family poverty levels. Our study found an association between living in high-

poverty neighborhoods at age 3 and greater externalizing problems among children at age 5 who experienced family

poverty at ages 3 and 5. Additionally, our findings supported the mediation role of neighborhood social cohesion and

safety on explaining behavioral problems of poor children in high-poverty neighborhoods.

4.1 Children in double disadvantage: family poverty and neighborhood poverty

Study findings showed an association only between neighborhood poverty and externalizing problems among children

who experienced long-term family poverty at ages 3 and 5. The same relationship was not found in children with-

out experiences of poverty or with family poverty at either age 3 or 5. As our first hypothesis expected, the associ-

ation between neighborhood poverty and behavior problems differed by family poverty status. Our findings indicate

that the buffering role of family economic resources is at play here rather than relative deprivation theory (Jencks

& Mayer, 1990). Families in poverty lack financial resources to protect against the harmful effects of neighborhood

disadvantage—the impact of neighborhood poverty may be stronger for such families (Hamilton, Noh, & Adlaf, 2009).

On the other hand, families not in poverty may be in a position to compensate for potential adverse effects of neigh-

borhood disadvantage by utilizing alternative, higher-quality resources outside of the neighborhood (Jencks &Mayer,

1990). This explanation suggests a protective role of family economic status on behavioral problems among children

living in high-poverty neighborhoods.

Our findings are consistent with a prior study that focused on poor children: One longitudinal study focused on

children from low-income families found that neighborhood socioeconomic disadvantage in early childhood predicted

externalizing problems during childhood and adolescence (Shawet al., 2016). In alignmentwith the prior literature, the

present study suggests that poor children in high-poverty neighborhoodsmay suffer from a double disadvantage: family

poverty and neighborhood poverty.

The findings propose considering neighborhood economic context in family- or school-based interventions. Previ-

ous researchhas implementedamultitudeof behavioral andmental health interventions aimedat assisting low-income

families. For example, one successful program delivered a 12-week evidence-based, parent management program for

102 toddlers living in poverty (Fox & Holtz, 2009). Also, a 13-week behavioral parenting intervention used schools

to provide family interventions for children of low-income families (Dawson-McClure et al., 2015). The intervention

was found efficacious in improving parenting knowledge, positive behavioral support, and teacher-rated parental

involvement, especially for young pre-kindergarten aged boys. Our findings suggest that interventions treating child

behavioral problems target children in families who experienced both family poverty and neighborhood poverty, a
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highly vulnerable population group. Also, family- and school-based interventions can integrate with neighborhood-

level approaches by collaborating with social service agencies in residential neighborhoods to make neighborhoods

more cohesive and safer for families with young children.

On the other hand, we found no association between neighborhood poverty and internalizing problems among

both poor and nonpoor children. A possible reason explanation is that internalizing behaviors are more endogenous

than externalizing behaviors. Thus, the mother reports used in this study may be a relatively poor measure of these

traits, therefore not fully capturing internalizing behaviors in young children (Davis, Sawyer, Lo, Priest, &Wake, 2010).

Another possible reason is that the effect of economic disadvantage on child psychiatry differs by its dimensions

(Amone-P'olak et al., 2009). Economic disadvantage is expected to be a risk factor for child aggression and hyperac-

tive behaviors, whereas personality characteristics (e.g., temperament) and emotionally stressful events (e.g., loss of a

loved one) are expected to increase the risk of depression and anxiety (Amone-P'olak et al., 2009). Our findings reveal

that further research is needed to better understand the different effects of neighborhood economic context on child

outcomes by dimensions of mental health.

4.2 The role of social environments on neighborhood-behavioral problems relationship

The present study supports the mediating role of neighborhood social environments on the relationship between

neighborhood poverty and externalizing problems among children who experienced long-term family poverty, as our

second hypothesis expected. The findings are consistent with theoretical frameworks and other empirical studies

(Kohen et al., 2008;Mrug&Windle, 2009; Tolan, Gorman-Smith, &Henry, 2003) that have focused on school-aged chil-

dren.As social disorganization theoryposits, high-poverty neighborhoods are associatedwith lower levels of neighbor-

hood social cohesion and safety. In addition, social cohesion and safety were associated with externalizing problems,

as the collective efficacy theory argues, possibly through the establishment of social norms related to child behaviors

(Sampson, 1992; Sampson et al., 1997). As informed by the current study and others, improving neighborhood social

cohesion and safety can be an intervention strategy to reduce behavior problems among poor children living in high-

poverty neighborhoods.

Some studies have conducted neighborhood-based interventions to improve neighborhood climate. For example,

a community-based, resident-initiated and -lead program was designed to address the needs of the community and

to build stronger social environments in an inner-city neighborhood in Dayton, Ohio (Donnelly & Kimble, 2006). The

program was found to reduce neighborhood crime, drug issues, traffic, and noise. Such programs have been partic-

ularly successful when used in conjunction with resident engagement, and cooperation with diverse partner organi-

zations (Shan, Muhajarine, Loptson, & Jeffery, 2012; Springer, Lauderdale, Fitzgerald, & Baker, 2015). Therefore, our

findings suggest that neighborhood-based interventions designed to improve social cohesion and safety in cooper-

ation with various entities (such as residents, social service agencies, research institutions, police, and government)

can not only improve neighborhood social environment but also reduce child behavior problems. Because the effect of

neighborhood-based interventions targeting behavior problems among children is unknown, future research is needed

to investigate such effectiveness of neighborhood intervention.

4.3 Limitations

Several limitations of this study deserve consideration. First, because of the high-mobility level in the United States

(Margerison-Zilko et al., 2015), the census tract at age 3 may not accurately represent neighborhood economic sta-

tus throughout children's entire childhood. For example, some children may have relocated to certain neighborhoods

(i.e., either to or from high-poverty neighborhoods) right before the time of the survey. Future research needs to inves-

tigate trajectories of neighborhood poverty rates as a result of residential mobility associated with child behavioral

problems. Second, because neighborhood economic status changes over time, neighborhood poverty rate at one-time

pointmight lump different characteristics of neighborhoods. For instance, the high poverty neighborhoods category in

this study could include neighborhoods that recently becamepoor (e.g., due to a local industry crisis or natural disaster)
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and neighborhoodswith a long history of concentrated poverty. In futurework, neighborhood economic histories need

consideration.

Third, we focused on neighborhood poverty and social environments to explain the mechanism by which neigh-

borhood economic disadvantage affect children, but other essential neighborhood measures (such as employment,

racial/ethnic composition, service environments, and physical environments) deserve attention in future studies.

Fourth, we included only perceived measures of neighborhood social cohesion and safety. Future research needs

to compare objectively measured social environments to perceived social environments, which subsequently would

affect neighborhood impacts on child behavioral outcomes. Finally, our sample was limited to respondents who had

non-missing data on variables of our interest, which resulted in a biased sample of FFCWS. Our results might not be

generalizable to all children.

5 CONCLUSION

Healthy development in early childhood is critical for children's health, well-being, and success in their later lives, par-

ticularly for children who suffer from poverty and limited resources. The present study supports prior conceptual and

empirical research by identifying poor children vulnerable to neighborhood economic disadvantage. The present study

also identified mediators—social environmental factors—community interventions may target to help children. Find-

ings from this study propose that building a positive neighborhood climate in which residents share common values,

trust their neighbors, and have limited exposure to violence and crime,may promote young children's behavioral devel-

opment and their later development of academic competencies and health.
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