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Abstract

Prior research has found that higher residential mobility is associated with increased risk for
children’s academic and behavioral difficulty. In contrast, evaluations of experimental housing
mobility interventions have shown moving from high poverty to low poverty neighborhoods to be
beneficial for children’s outcomes. This study merges these disparate bodies of work by
considering how poverty levels in origin and destination neighborhoods moderate the influence of
residential mobility on 5th graders’ self-regulation. Using inverse probability weighting with
propensity scores to minimize observable selection bias, this work found that experiencing a move
during early or middle childhood was related to negative child outcomes (as indicated by
increased behavioral and cognitive dysregulation measured via direct assessment and teacher-
report) in 5th grade. However, these relationships were moderated by neighborhood poverty;
moves out of low poverty and moves into high poverty neighborhoods were detrimental, while
moves out of high poverty and moves into low poverty neighborhoods were beneficial.
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Self-regulatory skills, such as the ability to delay gratification, pay attention, and control
impulsivity, undergird children’s behavioral adjustment and early learning (Blair & Razza,
2007; Raver, Blair, & Willoughby, 2013). Emerging research has shown children’s self-
regulation to be adversely affected by disruptive and stressful environmental characteristics
such as household instability (McCoy & Raver, 2014) and neighborhood poverty and crime
(McCoy, Raver, & Sharkey, 2014; Raver et al., 2013). However, researchers have yet to
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examine the influence of residential mobility on children’s self-regulatory skills, even
though moving during childhood has been linked with adverse educational (Adam, 2004;
Astone & McLanahan, 1994) and behavioral (Adam & Chase-Lansdale, 2002) adjustment
outcomes. While moving households may produce instability and stress, a change in
residence may also be accompanied by a shift in neighborhood economic conditions,
potentially reducing or increasing children’s exposure to neighborhood poverty, with
potential implications for children’s self-regulatory skills.

The current study unites disparate literatures on the effects of mobility and neighborhood
poverty by considering (1) whether exposure to a move during early or middle childhood is
related to changes in micro- and macro-dimensions of children’s self-regulation in fifth
grade and (2) whether the economic quality (high vs. low poverty) of the neighborhood of
origin or destination moderates this relationship.

Residential Mobility and Changes in Neighborhood Poverty

Researchers have found detriments to children’s educational, behavioral, and adjustment
outcomes among low-income families that move relative to those who do not (Adam, 2004;
Adam & Chase-Lansdale, 2002; Astone & McLanahan, 1994). The disruptive nature of
moving (e.g., interference with activities and routines) is often cited as the factor underlying
its influence on children (Adam, 2004). The decision to move does not occur in isolation but
rather often happens in response to parental transitions that can be positive (e.g.,
employment at a better paying job) or negative (e.g., divorce) for children in the long term
(McLanahan & Sandefur, 1994; South, Crowder, & Trent, 1998). Although such transitions
may affect children’s functioning in and of themselves, the instability and stress of a
residential move may have an influence on children above and beyond strains associated
with precursors to the move (Adam & Chase-Lansdale, 2002).

Although residential moves can be accompanied by disruption, they also have the potential
to shift the quality of a family’s neighborhood of residence. Decades of research has
established that residence in economically disadvantaged neighborhoods is related to
detriments in children’s functioning (Brooks-Gunn, Duncan, & Aber, 1997). Moreover,
findings from two of the most well studied mobility interventions, the Gautreaux Project and
Moving to Opportunity, have linked moving from higher poverty to lower poverty areas
with benefits in children’s education, behavioral, and health outcomes (Kaufman &
Rosenbaum, 1992;Kling, Liebman, & Katz, 2007). In addition, some work has suggested
that considering mobility in the context of the quality of the move is important (Sharkey &
Sampson, 2010).

Instability, Neighborhood, and Self-Regulation

The theoretical framework of experiential canalization offers insight into the developmental
processes that may underlie relationships between residential mobility, neighborhood
poverty, and children’s cognitive and behavioral outcomes. Cumulative exposure to harsh,
unpredictable environments (especially where stressors are outside the individual’s control)
leads to disruptions in parasympathetic function (e.g., the HPA-axis, as indicated by blunted
or otherwise altered diurnal patterns of cortisol output), which in turn affect synaptic activity
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in the prefrontal cortex and higher order cognitive processing, or executive function
(Badanes, Watamura, & Hankin, 2011; Blair, 2010). Recent studies have provided support
for this framework: preschoolers living in poverty are almost five times as likely to
demonstrate disrupted patterns of diurnal cortisol as their nonpoor counterparts (Zalewski et
al., 2012), and increased exposure to economic hardship is associated with significantly
lower levels of cognitive self-regulation (Blair & Raver, 2012; Raver et al., 2013).
Moreover, children’s exposure to additional family and neighborhood stressors (e.g., high
levels of household instability, neighborhood crime) also has direct effects on their self-
regulatory outcomes (McCoy & Raver, 2014; McCoy et al., 2014).

The Issue of Selection in Residential Mobility

A common concern in studies of residential mobility is the issue of selection, where
decisions around moving are nonrandom and driven by a wide range of economic factors,
psychosocial stressors, and family circumstances. The resulting empirical challenge is that
those same factors have also been established as detrimental to children’s developmental
outcomes, and therefore may represent significant threats to the ability to draw inferences
regarding the role of mobility, per se, on child self-regulation. In the present article, we
control for baseline levels of children’s self-regulation (i.e., “residualized change”
approach), thereby reducing bias associated with time-invariant characteristics such as
genetics and other stable characteristics of the child, family, and environment (Votruba-
Drzal, 2006). In addition, we employ inverse probability weighting using propensity scores
to reweight the control group (nonmovers) to be more similar to the treatment group
(families who move) across measured characteristics. This approach minimizes the
observable selection bias associated with mobility and more accurately estimates the
influence of moving itself (Imbens, 2004; Kurth et al., 2006).

The Present Study

Method

Sample

The present study aims to address several gaps in the literature. First, this work explores the
long-term consequences of experiencing a move in early or middle childhood and low-
income children’s gains in self-regulatory functioning in elementary school. In addition, we
operationalize self-regulation using multiple forms of assessment across multiple time
points, including more fine grained, microanalytic measures of children’s latency to respond
on specific lab-based tasks and at a more molar level through adults’ reports of children’s
observable regulatory behaviors, increasing our ability to identify the influence of residential
mobility on children’s cognitive and behavioral self-regulation over time. Finally, by
examining the joint influence of residential mobility and the economic quality of origin and
destination neighborhoods, this work considers whether the instability of moving or the
extent of exposure to neighborhood poverty matters more for children’s self-regulation.

Data for this study come from the Chicago School Readiness Project, a longitudinal follow-
up of 602 children who participated in a socioemaotional intervention trial implemented in

Dev Psychol. Author manuscript; available in PMC 2016 January 26.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Roy et al.

Measures

Page 4

preschool programs located in high-poverty Chicago neighborhoods. Data were collected at
four time points: fall of preschool (baseline), kindergarten (baseline + 1 year), third grade
(baseline + 4 years), and fifth grade (baseline + 6 years). At baseline, caregivers were an
average of 29.53 years old (SD = 7.66). The majority of caregivers identified as African
American (70%) or Latino (26%), and the average income-to-needs ratio for the sample was
0.67 (SD = 0.59), indicating that the majority of children came from households whose
income and family size placed them below the national poverty line. On average, the
children in the sample were 49.16 (SD = 7.38) months old, and there were slightly more girls
(53%) than boys. The majority of families (72%) moved at least once over the 6-year course
of the study. Of those that moved, 56% moved once, 33% moved twice, and 11% moved
three times (see the online supplemental materials for additional sample descriptives).

Residential mobility—Household addresses reported by caregivers at each of the four
waves of data collection were used to calculate residential mobility. Families that moved
across any two subsequent waves of data were coded as movers (1), and those who did not
move were coded as nonmovers (0).

Neighborhood poverty—Families’ addresses at each wave were geocoded using ArcGIS
software (Version 10; ESRI, 2011). We used census block groups as our operationalization
of neighborhood boundaries. Estimates of the percentage of the block group population
living in poverty were obtained from the American Community Survey 20062010 5-year
estimates. Measures of neighborhood poverty at baseline and fifth grade were used in these
analyses.

Child self-regulation—At baseline, child self-regulation was measured using the
Preschool Self-Regulation Assessment (PSRA), a comprehensive 30-min battery capturing
children’s self-regulation and cognitive skills (Smith-Donald, Raver, Hayes, & Richardson,
2007). Children completed the Balance Beam and Pencil Tap direct assessment tasks, both
of which examined children’s attention to assessor instructions, working memory of the
rules, and inhibition of impulsive responses. Tasks were scored based on children’s
performance and time to completion. Following the assessment, each assessor completed the
28-item PSRA assessor report, rating children’s attention, behavior, and emotion during the
tasks on a scale of 0 to 3. For these analyses we use items capturing children’s attention/
impulse control (a =.92). To reduce collinearity, scores on the Pencil Tap task, the Balance
Beam task, and the attention/impulse control factor of the PSRA assessor report were
standardized (i.e., z-scored) and averaged to represent children’s baseline self-regulatory
skills.

At the fifth grade follow-up, two dimensions of self-regulation were measured. The first was
executive function, conceptualized as a microlevel cognitive dimension of self-regulation
encompassing three skills (working memory, inhibitory control, and attention set shifting)
assessed using the computerized Hearts and Flowers task (Davidson, Amso, Anderson, &
Diamond, 2006). In this task, a heart or flower appears on either the right or left side of a
computer screen. In the congruent condition, children are told to press the key that is on the
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“same side as the heart.” In the incongruent condition, children are told to press the key that
is on the “opposite side as the flower.” Finally in the mixed condition, incongruent and
congruent trials are intermixed, therefore taxing all three dimensions of executive function.
Stimuli were presented for 2,000 ms, with an interstimulus interval of 1,000 ms. Trials were
excluded from aggregates if the response was incorrect or if the response latency was less
than 200 ms, indicating that participants could not have consciously seen the stimulus. In
our analyses, the outcome of interest was mean response latency on the mixed trials,
adjusting for mean latency on hearts only trials. This approach captures children’s cognitive
flexibility by measuring how much longer it takes children to accurately respond when the
cognitive demands of the task are higher. Lower mean latency indicates higher executive
functioning.

The second representation of self-regulation included a global measure of cognitive and
behavioral self-regulation that was rated by children’s classroom teachers at the fifth grade
follow-up. A composite of two measures, the Barratt Impulsiveness Scale, Version 11
(BIS-11; Patton, Stanford, & Barratt, 1995) and the Behavior Rating Inventory of Executive
Function (BRIEF; Gioia, Isquith, Guy, & Kenworthy, 2000), was used to assess children’s
self-regulatory skills (McCoy, Raver, Lowenstein, & Tirado-Strayer, 2011). The full scale
used in these analyses consisted of 27 items (a=.97) that tap dimensions of cognitive (e.g.,
“Has short attention span”) and behavioral dysregulation (e.g., “Interrupts others”). All
items were standardized on a 0 to 1 scale before scale creation, and the scale was multiplied
by 100 to avoid small coefficients.

Covariates—Caregiver-reported demographic and household characteristics collected at
baseline were used for estimating propensity scores to be used in inverse probability
weighting and included in regression models to increase the precision of the estimates.
These variables included demographic information (cohort, treatment group, child age and
gender, caregiver age and race/ethnicity), economic characteristics (education, hours worked
per week, receipt of public assistance, current assets, family income-to-needs ratio), and
dimensions of household (in)stability (having a partner, household size, number of moves in
the previous year as self-reported). Family income-to-needs ratio was calculated based on
yearly earnings and family size.

Analytic Plan

Propensity scores were defined as the probability that families would move between
baseline (preschool) and fifth grade as a function of included baseline covariates and were
estimated using psmatch2 in Stata 12 (Leuven & Sianesi, 2003). Final models were selected
based on the balance of the means and standard deviations of each covariate. We control for
propensity scores in the final regression equation using inverse probability weighting to
estimate the average treatment effect. All movers received a weight equal to their estimated
propensity score (p), and nonmovers received a weight equal to the inverse of their
estimated propensity score (1/p). By reweighting movers and nonmovers to be more similar
to one another (i.e., an “average treatment effect” approach), the full sample of participants
could be included in the final set of analyses (see the online supplemental materials for
additional details).
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Residential Mobility and Self-Regulation

Results from ordinary least squares regressions including analytic weights and the full set of
covariates revealed that children who experienced a move had slower response latencies
(indicating greater dysregulation) on the Hearts and Flowers task than children who did not
move (b = 36.20, SE = 16.84, p = .03), with movers responding 36.20 ms (or 0.22 standard
deviations) slower on the task relative to those children who did not move (see Table 1,
Model 1). Similarly, teachers reported greater dysregulation on the BIS-BRIEF among
children who moved relative to those who did not (b = 6.04, SE = 3.04, p = .05); children
who moved were scored as being 6.04 points (or 0.24 standard deviations) higher in
dysregulation than nonmovers (see Table 1, Model 3).

Neighborhood Poverty as a Moderator

Neighborhood poverty at baseline and in fifth grade and their interactions with residential
mobility were added to the models. The interaction between residential mobility and
baseline neighborhood poverty was significantly related to children’s Hearts and Flowers
performance (see Table 1, Model 2). In addition, the interactions between residential
mobility and baseline neighborhood poverty and residential mobility and fifth grade
neighborhood poverty were significantly related to children’s BIS-BRIEF ratings (see Table
1, Model 4). Interactions were graphed (see Figures 1-3), and simple slopes were tested to
determine if they were different from 0. Moving out of a low poverty neighborhood was
associated with a 189-ms (or a 1.17-standard deviation) increase in response time on the
Hearts and Flowers task (A to B slope; t(288) = 2.59, p = .01). In contrast, the shape of the
interaction suggests that moving out of a high poverty neighborhood is related to reductions
in response time on the Hearts and Flowers task; however, this simple slope was only
marginally statistically significant (C to D slope; t(288) = -1.86, p = .06). Similarly, moving
of a low poverty neighborhood was associated with a 27.38-point (or a 1.08-standard
deviation) increase in teacher-reported dysregulation (A to B slope; t(326) = 3.10, p < .01),
whereas moving out of a high poverty neighborhood was related to a 24.47-point (or 0.98-
standard deviation) decrease in teacher-reported dysregulation (C to D slope; t(326) = -2.02,
p =.04). In comparison, moving into a low poverty neighborhood by fifth grade was
associated with a 27.91-point (or a 1.12—standard deviation) decrease in teacher-reported
dysregulation (A to B slope; t(326) = —2.34, p = .02), whereas moving into a high poverty
neighborhood by fifth grade was associated with a 30.82-point (or a 1.24—standard
deviation) increase in teacher-reported dysregulation (C to D slope; t(326) = 3.53, p < .01).

Discussion

The current study extends past work on residential mobility by demonstrating that exposure
to a move during early and middle childhood is related to low-income children’s self-
regulation in fifth grade. However, although we found that children who experienced a
residential move had slower response times on the Hearts and Flowers assessment
(indicating lower microlevel executive function) and more difficulty with regulating
attention, cognition and behavior in a classroom setting (as reported by teachers) compared
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to their nonmobile peers, these relationships were moderated by rates of poverty in origin
and destination neighborhoods. Specifically, children who moved out of low poverty
neighborhoods had slower response times on the Hearts and Flowers task and higher
teacher-reported dysregulation in fifth grade than did children who remained stable in low
poverty neighborhoods. In addition, children who moved out of high poverty neighborhoods
had lower teacher-reported dysregulation than did children who remained stable in high
poverty neighborhoods. Importantly, we were also able to examine the role of neighborhood
quality for families” “destination” neighborhoods. We found that children who moved and
ended up in low poverty neighborhoods by fifth grade had lower teacher-reported
dysregulation than did children who remained stable in low poverty neighborhoods. In
contrast, children who moved and ended up in high poverty neighborhoods by fifth grade
had higher teacher-reported dysregulation than did children who remained stable in high
poverty neighborhoods.

In contrast with prior theories of instability and disruption, our results suggest that
residential mobility influences children’s outcomes by altering children’s exposure to
stressful neighborhood environments. Moves that take children out of low poverty
neighborhoods or place them into higher poverty neighborhoods may increase children’s
cumulative exposure to neighborhood poverty. In contrast, moves out of high poverty or into
lower poverty neighborhoods may result in long-term reductions in stress exposure. A recent
reanalysis of Moving to Opportunity data provides support for this result by finding that
positive program impacts on girls’ mental health and behavior were related to length of time
spent exposed to low poverty neighborhoods (Leventhal & Dupéré, 2011). These findings
provide some empirical support for a key dimension of experiential canalization theory,
namely that children’s trajectories of self-regulation are environmentally modifiable in ways
that may alternately reflect “insult” (as illustrated by children’s lower regulation in the
context of moves to worse neighborhoods) and “repair” (as reflected by moves to better
neighborhoods, where the provision of supports and the reduction of risks may also offer
points of protection and even remedy; Blair & Raver, 2012).

Limitations and Future Directions

This study has several limitations. First, we chose to focus on only one dimension of
mobility (i.e., whether families ever move across a 6-year period), ignoring the
accumulation, timing, and psychological controllability of moves. Although this approach
may not have allowed us to capture the full complexity of residential mobility, we chose to
operationalize mobility as we did for two reasons. By considering exposure to any move
across this period we were making a conservative estimate of the influence of any residential
change on children’s self-regulation. In addition, by calculating moves from address data,
rather than subjective reports, we could capitalize on census data to assess the quality of
origin and destination neighborhoods. Second, although this work moves beyond much of
the prior research on residential mobility by using inverse probability weighting with
propensity scores and inclusion of baseline self-regulation scores to improve causal
inference, selection bias is still a concern given that it is unlikely that our models include all
potential time-varying confounding variables. Moving forward, researchers need to continue
to explore factors that motivate families’ decisions to move and capitalize on
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methodological approaches that are robust to selection bias in order to strengthen causal
claims.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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at preschool at preschool

Interaction between residential mobility and neighborhood poverty at preschool predicting

Hearts and Flowers respons

e time. The AB slope compares movers versus nonmovers living

in low poverty neighborhoods at preschool. The CD slope compares movers versus
nonmovers living in high poverty neighborhoods at preschool. Error bars represent standard

errors. NH = neighborhood.
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Figure 2.
Interaction between residential mobility and neighborhood poverty at preschool predicting

teacher-reported BIS-BRIEF score. The AB slope compares movers versus nonmovers
living in low poverty neighborhoods at preschool. The CD slope compares movers versus
non-movers living in high poverty neighborhoods at preschool. Error bars represent standard
errors. NH = neighborhood; BIS-BRIEF = composite of the Barratt Impulsiveness Scale,
Version 11, and the Behavior Rating Inventory of Executive Function.
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Figure 3.
Interaction between residential mobility and neighborhood poverty at fifth grade predicting

teacher-reported BIS-BRIEF score. The AB slope compares movers versus nonmovers
living in low poverty neighborhoods at fifth grade. The CD slope compares movers versus
nonmovers living in high poverty neighborhoods at fifth grade. Error bars represent standard
errors. NH = neighborhood; BIS-BRIEF = composite of the Barratt Impulsiveness Scale,
Version 11, and the Behavior Rating Inventory of Executive Function.
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Table 1

Residential Mobility and Neighborhood Poverty Predicting Child Dysregulation

Page 13

Hearts and Flower stask BIS-BRIEF
Model 1 Model 2 Model 3 Model 4

Variable B SE B SE B SE B SE
Constant 814.84 4165 83213 4314 1495 83° 1884 7.19™
Residential mobility 36.20 16.84" 15.80  20.40 6.04 304° 145 3.49
Hearts only latency 088 0147 0.86 014" — — — —
Preschool self-regulation -3352 1327° -32.82 1307° -235 192 -3.09 194
Cohort -17.45 21.17 -10.76 21.06 0.41 3.73 0.76 3.81
CSRP treatment 6.50 18.50 6.12 18.50 4.72 3.05 4.08 3.09
Child is male 4725 1800 -51.47 18.04™* 1548 298 1432 301
Child age (months) -20.36 11437 -2380 1137F -440 189 -444 196"
Child is African American -10.34  35.83 -6.81  37.48 453 5.00 5.74 5.15
Child is Latino -41.11 36.39 -50.18 38.43 -4.37 5.42 -5.21 5.65
Caregiver age -10.94 12.17 -11.57 12.56 -1.74 1.69 -1.95 1.70
Caregiver < high school education ~ 57.45 1859  59.29 1922** 1.34 3,57 2.40 3.57
Caregiver weekly hr worked 3.04 5.89 2.63 5.84 1.13 0.92 1.38 0.93
Caregiver has partner 28.92 18.26 3087 18.19% 1.25 3.14 131 3.15
Household assets/savings 2174 11667 2099 11877 199 2.00 1.38 2.02
Household public assistance 11.34  570° 1110  s5g4T 0.89 119  0.66 1.20
Household income-to-needs 2057  18.60 2483 1835 -800 313 -7.73 314F
Household size 0.44 5.93 0.28 6.00 -0.63 0.99 -0.76 0.99
Moves in yr prior to preschool 2.96 17.81 341 18.04 2.52 277 2.19 2.72
Missing any move -42.11 25177 -30.33 24.26 -4.69 481 -1.64 4.83
Missing any covariate 36.20 18.89T 3402 18697 -337 317 -305 317
NH poverty at preschool 4.43 4.68 10.09 s505° -077 073 159 058
RM by NH poverty at preschool -1065 511 -1.57 061"
NH poverty at fifth grade -889 s506T -1.78 056"
RM by NH poverty at fifth grade 870 s5.10f 172 058"

Note. All models include inverse probability weights based on propensity scores. BIS-BRIEF = composite of the Barratt Impulsiveness Scale,
Version 11, and the Behavior Rating Inventory of Executive Function; CSRP = Chicago School Readiness Project; NH = neighborhood; RM =

residential mobility.

Tp <.10.

*
p<.05.

*:

p<.01.
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