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Hypermobility, Destination Effects, and Delinquency:
Specifying the Link between Residential Mobility
and Offending

Matt Vogel, University of Missouri-St. Louis; TU Delft
Lauren C. Porter, University of Maryland
Timothy McCuddy, University of Missouri—St. Louis

esidential mobility is often implicated as a risk factor for delinquency. While

many scholars attribute this to causal processes spurred by moving, recent

research suggests that much of the relationship is due to differences between
mobile and non-mobile adolescents. However, studies in this area often operationa-
lize mobhility as a single move, limiting researchers to comparing outcomes between
mobile and non-mobile adolescents. This approach is rather broad, considering
heterogeneity in mobility frequency as well as variation in sending and receiving
neighborhood characteristics. We propose a more nuanced framework to help
anticipate how characteristics of mobility experiences may mitigate, exacerbate,
or fail to influence adolescent behavior. Drawing on data from the National
Longitudinal Study of Adolescent to Adult Health (Add Health) and the National
Longitudinal Study of Youth 1997 (NLSY97), we demonstrate that “hypermobility”
has detrimental behavioral consequences, increases in neighborhood disadvan-
tage between sending and receiving neighborhoods are associated with reduc-
tions in self-reported offending, and long-distance moves reduce delinquency,
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but only among adolescents with prior behavioral problems. These results under-
score the complex association between residential mobility and delinquency
during adolescence.

Residential mobility can be a tumultuous experience in the lives of children and
adolescents. Moving may force children to sever ties with their friends and navi-
gate new social, cultural, and physical environments. Consistent with this view,
a large body of literature suggests that moving may lead to detrimental psycho-
social outcomes, including an increased likelihood of dropping out of school
(Gasper, De Luca, and Estacion 2012; South, Haynie, and Bose 2007), dimin-
ished psychological well-being (Gilman et al. 2003), declining academic perfor-
mance (Pribesh and Downey 1999), and elevated levels of delinquency (Haynie
and South 2005). However, recent research suggests that these effects are likely
spurious, as mobile adolescents face a host of risk factors that are associated
with both maladaptive behavior and the likelihood of moving (Gasper, De Luca,
and Estacion 2010; Porter and Vogel 2014). From this vantage, the well-
documented effects of mobility may be best explained by the differential likeli-
hood that an adolescent will experience a residential move—sometimes referred
to as a selection artifact.

Much of the research to date takes a broad view on mobility, considering any-
one who moves homes at least once during a given timeframe to be “residen-
tially mobile,” thereby comparing outcomes between mobile and non-mobile
adolescents. As a result, the current state of knowledge may be best summarized
as presenting minimal evidence that single residential moves have much, if any,
influence on behavior once selection effects have been appropriately modeled.
Yet, there is substantial variation within moving. For example, some adolescents
may change homes just once, while others may continuously churn through resi-
dences. Some may move to homes relatively nearby, while others may move out
of their town, county, or state. Finally, some movers may relocate to better
neighborhoods, while others may experience declines in neighborhood quality.
Despite variation in moving experiences, there is a relative dearth of research
examining whether and how characteristics of residential moves influence
behavioral outcomes.

We address these gaps by examining under what conditions and for whom
residential mobility mitigates, exacerbates, or fails to influence adolescent
behavior. We specifically examine three overarching research questions. First,
is there a cumulative effect of moving on delinquency? That is, does the effect
of moving vary by the frequency with which adolescents relocate? Second, is
the association between mobility and delinquency contingent on neighborhood
change? Specifically, we examine whether short- versus long-distance moves
and changes in socioeconomic disadvantage between sending and receiving
neighborhoods moderate the effect of moving on delinquency. Finally, we
examine whether the effects of mobility experiences are more pronounced for
relatively well-adjusted adolescents or for those who are already presenting
problem behaviors. We address these questions by appending census data to
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the individual records of respondents participating in two nationally represen-
tative longitudinal surveys—the National Longitudinal Study of Adolescent to
Adult Health (Add Health) and the National Longitudinal Survey of Youth
(1997) (NLSY97).

Residential Mobility and Delinquency

Classic perspectives on residential mobility suggest that relocating is detri-
mental for youth because it disrupts social ties and strains the relationships
between parents and their children, their children’s peers, and community
members (Coleman 1988). These disruptions hamper parents’ ability to mon-
itor their children and recognize early warning signs of problem behavior.
For example, caregivers may struggle to forge ties with neighbors who serve
as valuable surveyors of community activity and are more knowledgeable
about local youth. It may take more time to meet the parents of children’s
peers and to meet the peers themselves. Indeed, mobile parents are less likely
to have met their child’s best friend and report talking to fewer parents of
their child’s friends (South and Haynie 2004). In line with control perspec-
tives on delinquency, disrupted social ties may weaken the social bonds pur-
ported to discourage offending (Hirschi 1969).

While mobility may diminish parents’ ability to adequately monitor their chil-
dren, it may also increase delinquent behavior among children by changing their
social networks. For instance, mobile adolescents struggle to connect with pro-
social peers, experience greater social isolation, and are embedded within less
cohesive networks than their non-mobile counterparts (South and Haynie
2004). Mobility may also increase the risk of a child associating with underper-
forming and delinquent peers, as these groups may be more welcoming of outsi-
ders (Haynie, South, and Bose 2006). Through standard learning mechanisms,
delinquent associations may increase the likelihood that mobile adolescents will
engage in delinquency (Akers 2009).

Selection into Moving

Theory and research suggest that adolescents who move should be more delin-
quent than those who remain in the same residence. However, there is limited
discussion as to the forces that predict moving to begin with and the differences
in mobility experiences within those who move. Indeed, a handful of studies
indicate that the association between mobility and delinquency could be due to
selection, rather than causal processes associated with relocation. Adolescent
moves result mainly from circumstances affecting parents, such as changes in
family structure (e.g., divorce, remarriage, death) or employment status (e.g.,
job loss, change, or promotion) (Lee, Oropesa, and Kanan 1994; South,
Crowder, and Trent 1998; Vandersmissen et al. 2009). Likewise, decisions to
relocate are largely influenced by the characteristics of current neighborhoods
(e.g., racial composition, crime, economic status) (South and Crowder 1997,
Xie and McDowall 2008), and the availability of alternative housing nearby
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(Van Ham and Feijten 2008). On the whole, research indicates that mobility is
not a random process; rather, there are a number of individual, familial, and
ecological factors that influence the risk of mobility during adolescence.

Importantly, several determinants of mobility are also implicated as predictors
of delinquency, and the failure to properly account for these “unobserved” fac-
tors may lead to incorrect conclusions about the relationship between residential
mobility and delinquency. For instance, Gasper, DeLuca, and Estacion (2010)
analyzed the impact of residential and school mobility on delinquency and sub-
stance use. Their results indicate that moving had no discernible influence on of-
fending once selection bias was addressed. Similarly, Porter and Vogel (2014)
applied propensity score methods to parse out selection bias in the moving-
delinquency relationship. The authors detected no differences in self-reported
delinquency or violence when comparing mobile adolescents with non-mobile
adolescents who had similar propensities to move, suggesting that the relation-
ship between mobility and delinquency could be attributed to pre-existing differ-
ences between groups. These two studies suggest that the oft-observed
detrimental effects of residential mobility may be attributed primarily to differ-
ential likelihoods of moving.

Reconsidering Mobhility

To be sure, much of the prior scholarship on mobility and delinquency over-
looks selection into moving. However, even research considering these forces
conceptualizes and operationalizes moving broadly: a single residential move
from somewhere to somewhere else. This approach may mask substantial varia-
tion in the frequency and quality of mobility experiences. This is an important
omission for several reasons. First, the focus on single moves provides little
leverage in examining the timing, duration, and cumulative effects of residential
mobility on later outcomes. Second, much of this research has been confined to
residential moves either (1) outside a city or county (e.g., Gasper, DeLuca, and
Estacion 2010; Sharkey and Sampson 2010) or (2) between census tracts (e.g.,
Porter and Vogel 2014). Less is known about whether and how the distance
between sending and receiving neighborhoods influences behavioral outcomes.
Third, research has treated all mobility experiences as qualitatively equivalent;
there has been little consideration of changes in neighborhood conditions associ-
ated with residential moves. Therefore, we know little about how moving to or
away from deprived neighborhoods influences behavior. In the following sec-
tions, we hypothesize how mobility frequency, distance between sending and
receiving neighborhoods, and changes in neighborhood quality may exert vary-
ing effects on delinquency.

Hypermobility

Residential mobility is a fairly normative experience during childhood and ado-
lescence. Recent data from the US Census indicates that 12 percent of American
households change residences on an annual basis (Ihrke and Faber 2012). This
figure is even higher for families with young children in the home. Accordingly,
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residential mobility can be viewed as part of the standard developmental pro-
cess. While residential moves may be disruptive initially, children adjust, and
any behavioral changes may be ephemeral as children grow accustomed to their
new surroundings. Thus, single moves may have little influence on behavior.
Hypermobility, defined here as moving frequently in a relatively short period of
time, may have a more pronounced effect. Adolescents who churn through
homes may have little chance to forge friendships, develop prosocial attach-
ments, and adjust to their new surroundings. The mobility process may be fur-
ther compounded among adolescents who move often, as their parents have less
time to connect with neighbors, teachers, and the parents of their children’s
peers, thus decreasing informal support networks that may assist in behavioral
monitoring. As a result, mobility frequency, rather than the act of moving itself,
may increase maladaptive behaviors.

Indeed, health scholars are increasingly pointing to the importance of frequent
mobility as a determinant of poor health, psychological duress, and risky behav-
ior (Brown et al. 2012; Rumbold et al. 2012). Likewise, it appears that effects of
hypermobility endure well beyond adolescence, as frequent movers are more
likely to drop out of high school, experience early parenthood, report lower in-
comes during adulthood, and experience a heightened risk for early mortality
(Oishi 2010; Tennessen, Telle, and Syse 2016). However, other disciplines have
been slow to examine the effect of mobility frequency on offending, and it re-
mains unclear whether hypermobility also affects delinquent conduct.

Given the link between residential mobility and peer-group composition
(Haynie, South, and Bose 2006; South and Haynie 2004), it bears to reason that
the relationship between moving frequency and offending is curvilinear, as ado-
lescents with the highest levels of mobility over relatively short periods will have
little ability to form any relationships, either positive or negative. In this sense,
highly mobile adolescents may spend a large portion of their time on the periph-
ery of social networks, where they will experience limited exposure to negative
peer influence. Thus, we might anticipate a threshold, after which point addi-
tional moves will have diminishing effects on offending.

A Change in Scenery: Distance and Neighborhood Change

Insofar as the mechanisms linking mobility and delinquency involve disrupted
social ties and changes in peer group composition, short-distance moves should
have relatively little effect on behavior. Those who experience long-distance
moves, on the other hand, may be more likely to confront difficulties adjusting
to new social and physical environments. For instance, they have to break into
social networks and re-establish the social capital they had in their previous
community. Likewise, adolescents who move greater distances may be more sus-
ceptible to negative peer influence as they struggle to form prosocial ties that dis-
courage maladaptive behavior (e.g., Haynie and South 2005). This hypothesis
has been raised by other scholars, each of whom predict that long-distance
moves should be more harmful since such moves are associated with greater dis-
ruptions in education and family life compared to shorter-distance moves
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(Haynie, South, and Bose 2006; South and Haynie 2004; South, Haynie, and
Bose 2007).

Although most scholars predict that long-distance moves should be more
harmful, a handful of studies suggest the opposite. Drawing on data from the
Project on Human Development in Chicago Neighborhoods, Sharkey and
Sampson (2010) reported that adolescents who moved within Chicago had an
increased risk of violence, whereas those who moved outside the city exhibited
reductions in offending. Although their aim was primarily to distinguish
between moves to suburbs from those within the city, their results can also be in-
terpreted as a test of distance between sending and receiving neighborhoods.
Similarly, Tucker and colleagues (1998) found that children who moved more
than 50 miles from their last residence had better school performance than those
who moved less than 50 miles.

Here, we also consider another possibility. Arguably, the effect of distance
between sending and receiving neighborhoods is complicated by the types of re-
lationships adolescents hold prior to moving. For instance, long-distance moves
may be protective for delinquent adolescents, as they help sever ties with delin-
quent peer networks and provide the opportunity for a fresh start in a new com-
munity that is distant, both geographically and socially, from their prior home.
For non-delinquent youth, long-distance moves may prove detrimental, as posi-
tive sources of social capital will be diminished (such as relationships with pro-
social peers and teachers).

Moreover, moving often entails a change in neighborhood quality, and few
studies have analyzed how these “destination effects” influence behavior. For
instance, declines in neighborhood quality may increase delinquency by expos-
ing adolescents to pro-deviant models of behavior, as delinquent peers are plen-
tiful in disadvantaged neighborhoods (Zimmerman and Messner 2011).
Likewise, youth who move to socially disorganized neighborhoods may be
exposed to fewer agents of informal social control. Insofar as downward mobil-
ity equates to increases in social disorganization, adolescents may find them-
selves in communities that are less able to self-regulate due to high levels of
residential mobility, poverty, and racial heterogeneity (Shaw and McKay 1942).
In addition, these neighborhoods tend to be characterized by low levels of collec-
tive efficacy, or social cohesion and a willingness to intervene among neighbors—
conditions that can make it easier for adolescents to offend without recourse
(Sampson, Raudenbush, and Earls 1997).

Downward mobility may also reflect negative changes in family circum-
stances, such as job loss, divorce, or death, and it may be accompanied by feel-
ings of strain or injustice that lead to externalizing behavior problems (Agnew
1992). In this sense, it is not the act of moving, but the more proximate events
preceding residential disruption, that contribute to behavioral change. Upwardly
mobile adolescents, on the other hand, may move to neighborhoods character-
ized by a greater number of prosocial peers and a greater degree of social con-
trol. As such, residential moves characterized by decreases in neighborhood
quality may be more detrimental, as they amplify criminogenic influences (both
internally and externally).
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Consistent with this perspective, Sharkey and Sampson (2010) reported
that much of the reduction in violence observed among adolescents who
moved outside Chicago was due to changes in the racial and economic com-
position of receiving neighborhoods as well as improvements in school con-
text. Similarly, Wright et al. (2014) found that youths who moved to more
affluent neighborhoods experienced less strain, translating into lower levels
of delinquency. Roy, McCoy, and Raver (2014) report that while residential
mobility had adverse effects on psychological well-being among a sample
of grade-school children, moving from high-poverty to low-poverty neigh-
borhoods was beneficial. Collectively, these studies suggest that moving to
“better” neighborhoods may decrease problematic behavior by reducing
criminogenic influences.

Findings from the Moving to Opportunity study—a randomized control
experiment examining the effects of moving families out of impoverished
neighborhoods—are less optimistic. Youth who moved to less impoverished
neighborhoods did not fare any better than those who remained in their neigh-
borhoods—although some improvements were evidenced among females
(Kling, Liebman, and Katz 2007). These findings may be due to the fact that
destination neighborhoods were still relatively disadvantaged—even if they re-
presented an improvement from prior locales (Sciandra et al. 2013). Thus,
neighborhood change was really “one of degree, not kind” (Sampson 2012,
269, emphasis in original).

Finally, an alternative perspective emerges from the literature: moving to
more impoverished neighborhoods may actually reduce delinquency, whereas
moving to more affluent neighborhoods may increase delinquency. Adoles-
cents who experience upward mobility may find themselves at odds with their
new surroundings (Cole and Omari 2003). Relative deprivation theory posits
that adolescents interpret their economic circumstances by comparing them-
selves to others. From this perspective, it is not the absolute poverty of the
family or neighborhood that matters, but rather the adolescent’s situation
compared to those around him. When unfavorable comparisons occur, ado-
lescents may respond with increased delinquency. Indeed, recent research sug-
gests that economic disadvantage is a stronger predictor of delinquency when
adolescents live in close proximity to relative affluence, rather than concen-
trated disadvantage (Vogel and South 2016).

From this vantage, adolescents whose families are able to escape dis-
tressed communities may have had the luxury of feeling comparatively well
off in their old neighborhood, and may now feel relatively lower, economi-
cally speaking, from their new peers. This process may increase feelings
of relative deprivation, leading to frustration at their current situation and
hostility toward those perceived as having “more” (Testa and Major 1990).
Deprivation may inhibit the formation of social capital, reducing the posi-
tive influence of upward mobility (Briggs 1997). In this context, mobile ado-
lescents may be especially susceptible to peer influences, as delinquent peer
groups will be inviting, and the ability to break into prosocial cliques may
be more difficult.
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Consistent with this hypothesis, we may simultaneously expect the parents of
downwardly mobile adolescents to insulate their children from their new envir-
onments. Drawing from research on socioeconomic mobility more generally,
downward mobility may generate insecurity, increasing feelings of status con-
sciousness, ultimately leading parents to cling to their prior social identities (e.g.,
Blau 1956; Newman 1988). From this standpoint, downwardly mobile parents
may encourage their children to adhere to behavioral norms of their prior social
position, or they may diligently attempt to shield their children from potentially
negative influences, insulating them from risk factors in their new communities
(Rankin and Quane 2002). In this alternative scenario, upward changes in
neighborhood quality may be more likely to lead to problematic behaviors than
downward transitions.

Current Study

To reiterate, prior research on residential mobility and delinquency has relied on
rather broad conceptualizations of “moving,” often focusing on single residen-
tial moves in a given period of time, thus limiting researchers to comparing out-
comes between “mobile” and “non-mobile” adolescents. Much of the work in
this area relied on regression-based designs, controlled for a handful of covari-
ates presumably associated with mobility and delinquency, and reported that
mobile adolescents fared worse on a variety of psychosocial outcomes than their
residentially stable counterparts. Recent evidence suggests that mobile and non-
mobile adolescents differ on a variety of domains, both observable and unob-
servable. Once these differences have been appropriately modeled, it seems that
moving has little bearing on subsequent behaviors.

We contend that the focus on single residential moves characteristic of
much prior research is problematic, as it likely obscures meaningful variation
in mobility experiences. In sum, mobile adolescents may move frequently or
rarely. Some may move to “better” neighborhoods and others to compara-
tively “worse” neighborhoods. Some may even move within their neighbor-
hoods, while some may move to a different neighborhood, a different county,
or a different state. These experiences have different implications for the me-
chanisms proposed to link mobility and delinquency, namely, changes in peer
group composition, parental monitoring, and strain. In this study, we assess
whether and how hypermobility, short- versus long-distance moves, and char-
acteristics of receiving neighborhoods affect delinquency. Guided by the recog-
nition that the detrimental effects of mobility may be particularly pronounced
among prosocial youth, we examine models separately for youth who pre-
sented delinquent behaviors prior to moving from those who abstained alto-
gether. In doing so, we heed the advice of Gasper, DeLuca, and Estacion
(2010) and Porter and Vogel (2014), and adjust our estimates for selection ef-
fects that may generate misleading evidence as to the nature of the relationship
between residential mobility and delinquency.
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Methods
Data

In an effort to directly engage prior scholarship, our analyses draw on the two
data sources used most frequently in the mobility effects research, as well as the
emerging work on selection bias—Add Health and the NLSY97. Add Health is
a nationally representative survey of adolescents enrolled in high school during
the 1993-94 academic year and followed through early adulthood (with data
collection ongoing). The original design included a sample of 80 high schools
and 52 middle schools from the United States with an unequal probability of
selection, ensuring representativeness with respect to region of country, urbani-
city, school size, school type, and ethnicity. In the first phase of data collection, a
brief questionnaire was administered to all youth enrolled in grades 7-12 in
each of the 132 schools, with no make-up given for absent students.

From the initial in-school survey, over 20,000 students were selected to partic-
ipate in the longitudinal follow-up study. Respondents’ home addresses were
geocoded, and geographic information from the 1990 census was provided for
each respondent. During the following year (1995-96), respondents who were
still in high school completed a second wave of questionnaires. Home addresses
were also geocoded at the time of the Wave 2 interview, allowing researchers to
discern whether the respondent had moved residences between the two waves.

The NLYS97 consists of a nationally representative sample of approximately
9,000 youth who were between the ages of 12 and 16 as of December 31, 1996.
The first round of surveys was administered during 1997. At this time both the
eligible youth and one of the youth’s caregivers participated in an hour-long
interview. Youth respondents have been interviewed on an annual basis since
1997 (with data collection ongoing). The NLSY contains a host of information
on respondents’ backgrounds, education, employment histories, and self-reported
criminal conduct. We appended tract-level data from the 2000 decennial cen-
suses to the NLSY97 individual records to capture residential neighborhood
characteristics of the neighborhoods in which respondents resided at each of
the first six waves of the survey. We limit our analyses to respondents 18 years
and younger at each of the survey waves, as the mechanisms driving mobility
experiences likely change once individuals graduate high school and transition
to higher education and the labor market.

It is important to note several trade-offs between Add Health and the
NLSY97. Add Health includes a variety of individual, family, and community
variables that allow researchers to control for observable characteristics related
to both mobility and delinquency. Add Health also includes relatively precise,
georeferenced home address data, allowing researchers to examine residential
moves occurring within census blocks, tracts, and beyond. One drawback of the
Add Health data is the inability to examine sending and receiving neighborhood
characteristics at geographic units smaller than the census block group (thus lim-
iting the ability to examine the changes in neighborhood quality over small dis-
tances). The NLSY97 is a repeated panel study that allows researchers to
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employ fixed effects models, thereby controlling on unobservable factors associ-
ated with mobility and delinquency. Unfortunately, detailed information on the
frequency of short-distance moves is not available for respondents who changed
homes but did so within their county of residence. With these trade-offs in mind,
we leverage the complementary strengths of the two surveys to address the
research questions at hand. Specifically, we limit our analysis of short- versus
long-distance moves to respondents participating in the Add Health study, and
our analysis of sending and receiving neighborhood characteristics to respon-
dents participating the NLSY97. We examine the effect of moving frequency on
delinquency among respondents in both samples.

Measures

Self-Reported Delinquency

The dependent variable in both samples is self-reported delinquency. We mea-
sure delinquency in the Add Health sample as a count-based measure of the
number of the delinquent acts the respondent engaged in during the 12 months
prior to the Wave 2 interview. These acts included fighting, burglary, selling
drugs, shoplifting, larceny, vandalism, and robbery. Due to differences in the
question response categories, we combined these questions into a variety scale,
demarcating the number of different acts respondents endorsed at the W2 inter-
view. NLSY97 respondents were asked to report whether and how often they
engaged in eight different types of delinquent behavior—for example, robbery,
burglary, selling drugs, getting in fights, destroying property, and major and
minor theft at each of the first six waves. We created a general delinquency scale
by summing together the frequency in which respondents reported engaging in
each of these behaviors. To remove extreme observations, we trimmed this vari-
able, removing the top 1 percent of respondents.

Mobility

In both the Add Health and NLYS97 datasets, residential mobility is measured
by comparing the geocoded residential home addresses of respondents at each
interview with their home addresses at earlier waves. In the case of the Add
Health data, residential moves are considered any change of physical address
between the Wave 1 and Wave 2 interview. Due to confidentiality issues, the
measure of mobility for NLSY respondents is based on whether respondents
change residential census tracts between waves.

Moving Frequency

Moving frequency captures the number of moves a respondent reported in the
period between survey waves. In the Add Health data, this measure is con-
structed from a questionnaire item in which respondents were asked to self-
report the number of times they moved residences since the Wave 1 interview.
NLSY97 respondents were asked to report how many different addresses they
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had lived at for more than one month between survey waves, thus presenting a
slightly less refined measure of mobility frequency as the Add Health study.

Short- vs. Long-Distance Moves

We examine the effects of short- and long-distance moves by comparing differ-
ences in outcomes between respondents who moved within their county of resi-
dence to respondents who moved outside their counties and states. Given the
aforementioned questionnaire error in the NLYS97 survey, we limit our analyses
of long-distance moves to Add Health respondents.

Neighborhood Disadvantage

Our index of neighborhood disadvantage combines five common indicators: the
percent of families below the poverty line, the percent of households receiving
public assistance, the percent of households headed by women, the percent of
the population that is unemployed, and the percent of the population over the
age of 25 lacking a high school diploma. These variables are highly intercorre-
lated, and all load on a single factor (alpha = 0.924). We combined the variables
into a single scale using a weighted factor regression score such that high scores
indicate high levels of neighborhood disadvantage.

Analytic Strategy

The empirical analyses rely on two common counterfactual techniques that have
been employed in prior mobility studies—propensity score analysis and fixed ef-
fects regression. Propensity score methods use a vector of observed covariates to
generate the predicted probability of a respondent experiencing a residential
move between waves. The propensity score is then used to adjust the comparison
between mobile and non-mobile adolescents, through matching, weighting, or
covariate adjustment. Fixed effects methods address selection by treating each
case as its own control. Both approaches have their relative appeals and draw-
backs. For instance, propensity score methods are distribution free but assume
that all observable characteristics have been incorporated into the selection
model. Fixed effects methods reduce selection bias attributed to time-stable cov-
ariates, but are sensitive to the omission of time-varying covariates. We briefly
describe our applications below, but refer the reader to Guo and Fraser (2014)
and Allison (2009) for a more technical discussion of propensity score analysis
and fixed effects regression, respectively.

Propensity Score Analysis

The propensity score analysis unfolds in three steps. First, following Porter and
Vogel (2014), we estimated a probit model to determine the likelihood a respon-
dent experienced a residential move between the first two waves of the Add
Health Survey. Propensity score methods are sensitive to omitted variable bias
and thus necessitate that all observable characteristics that may explain why
some respondents move and others do not need to be incorporated into the



12§Social Forces

empirical models. The probit regression therefore includes a host of individual-,
parental-, and neighborhood-level predictors of mobility implicated in prior
work. For sake of parsimony, descriptive statistics for these additional covariates
and the parameter estimates from the probit model are presented in online sup-
plement B. Our method departs slightly from Porter and Vogel (2014), as we
consider any residential move as indicative of mobility (whereas they focused on
inter-tract moves and beyond), a necessary adjustment to compare the relative
effects of short- versus long-distance moves. As a sensitivity analysis, we em-
ployed several propensity score algorithms on our measure of mobility and
arrived at the same conclusion—once selection bias has been adjusted, there is
no effect of residential mobility on self-reported delinquency.”?

We next included the propensity score as a covariate in our negative binomial
regression models to examine how contingencies in mobility experiences affect
delinquency, a relatively common technique in this type of research (e.g., Porter
2014; Wiley, Slocum, and Esbensen 2013). In these models, the coefficients for
hypermobility and distance between sending and receiving neighborhoods are
interpreted in relation to residentially stable adolescents. The propensity score is
treated as a control variable accounting for the unequal probability that an ado-
lescent has changed residences, providing a less biased comparison between
mobile and non-mobile adolescents.’

In the last stage of the analyses, we split the sample into two groups—delin-
quency abstainers and non-abstainers. Respondents who endorsed no delin-
quent activity at the time of the Wave 1 interview were coded as abstainers, and
those who reported engaging in at least one act of delinquency as non-
abstainers. The models were then re-estimated on these subsamples to examine
differences in mobility experiences between groups. This final analysis allows us
to address whether certain types of mobility experiences are beneficial for ado-
lescents already exhibiting problem behaviors.

Fixed Effects Negative Binomial Regression Models

We utilize a series of fixed effects negative binomial regression models, some-
times referred to as conditional negative binomial regression models, to analyze
the associations between mobility characteristics and delinquency among
NLSY97 participants. These models examine the effect of within-individual
mobility experiences on changes in self-reported delinquency over survey waves.
Following Gasper, DeLuca, and Estacion (2010), our models incorporate a num-
ber of time-varying covariates that may confound the association between
mobility and delinquency. These include an indicator for whether respondents
lived with their parents, an indicator for whether respondents resided in an
urban area, the number of other people living in the residential home at each
wave, and census-based measures of neighborhood turnover and racial heteroge-
neity. Our models depart slightly from Gasper and colleagues, as we are more
concerned with within individual change over time rather than differences
between respondents. Our rationale here was twofold. First, the fixed effects
portion of the analysis provides the “causal” estimate on which they base the
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conclusion that moving has no effect on delinquency. Second, there is growing
consensus that the estimates derived from hybrid categorical regression models
can produce downwardly biased estimates of the fixed effects component of the

equation, providing inconclusive evidence of the effects in which we are most
interested (Allison 2014).

Results

Descriptive Statistics

Table 1a presents the descriptive statistics for the Add Health respondents.
Roughly 6 percent of respondents were recorded as moving between the two
waves, with two-thirds of the movers relocating within their county and the re-
maining one-third moving outside their county of residence. The average mover
experienced 1.5 moves during this time frame. On average, Add Health respon-
dents endorsed 0.9 delinquency items at the time of the Wave 2 interview and 42
percent were identified as abstainers at the first wave.

Table 1b presents the overall and panel-specific descriptive statistics for re-
spondents in NLSY97 sample. On average, 22 percent of participants experi-
enced at least one residential move during the study period, with an average
number of moves of 0.38. Participants reported an overall average of 1.14 acts
of delinquency across all waves. Perhaps not surprisingly, mobility rates held rel-
atively constant across waves, while levels of delinquency and the proportion of
respondents living in the parental home declined. Generally speaking, respon-
dents experienced slight declines in neighborhood disadvantage over time, but
few differences in the racial composition or level of residential turnover in their
neighborhoods.

Propensity Score Analysis

Table 2 presents the survey-adjusted negative binomial regression models of
self-reported delinquency regressed on mobility characteristics among the Add
Health respondents. The coefficients in the models are log-odds. An exponential

Table 1a. Descriptive Statistics Add Health (N = 11,387)

Mean SD Min Max
Mover .06 - 0 1
Moving frequency 16 .55 0 8
Move within county .04 - 0 1
Move outside of county .02 - 0 1
Self-reported delinquency (W2) 91 1.5 0 9
Delinquency abstainer (W1) 42 - 0 1

Source: Add Health.
Note: SD = standard deviation; W1 = Wave 1, W2 = Wave 2.



Table 1b. Descriptive Statistics NLSY1997 (N = 3,154)

W1 w2 W3 W4 W5 W6  Overallmean OverallSD Between SD  Within SD
Mover - 22 .19 22 .26 25 22 (.42) (.21) (.31)
Moving frequency - .39 .33 .38 .39 .50 .38 (.70) (.57) (.51)
Urbanicity .73 .73 .73 .72 .74 .74 72 (.41) (.41) (.17)
Parental home .96 .94 91 .89 .86 .81 91 (.29) (.22) (.21)
Household size 455 442 433 425 422 417 4.38 (1.60) (1.37) (.85)
Neighborhood disadvantage .38 35 28 26 24 23 31 (1.98) (1.87) (.68)
Neighborhood turnover 55.76 55.73 55.50 5541 55.03 55.89 55.50 (11.48) (10.35) (5.19)
Neighborhood heterogeneity 32 31 31 32 32 32 32 (.20) (.19) (.07)
Delinquency 1.32 1.12 1.15 1.11 .96 .86 1.14 (4.04) (3.08) (3.19)

Source: NLSY97 and the 2000 Decennial Census.

Note: SD = standard deviation; W1—W6 = Wave 1 = Wave 6.

14}
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Table 2. Negative Binomial Regression of Hypermobility and Distance on Self-Reported
Delinquency (N = 11,387)

Model 1 Model 2
1] Se g Se
Intercept —22%%* (.03) —21%** (.03)
Moved within county -.05 (.11) -.06 (.14)
Moved outside county -25% (.12) -32%* (.12)
Moving frequency .07* (.03) 18% (.05)
Moving frequency?® - - -.02*% (.01)

Source: Add Health.
Note: Se = standard error. Models control for mobility propensity.
*p<0.05* p<0.01** p<0.001

transformation of these coefficients yields the incident rate ratio (IRR), which can
be interpreted as the expected change in the rate of self-reported delinquency for a
one-unit change in the predictor variable. The first model presents the main effects
of short- versus long-distance moves and moving frequency. The results demon-
strate that relative to residentially stable respondents, those who moved outside
their county of residence experienced a 22.2 percent reduction in their expected
rate of self-reported delinquency. Each additional residential move experienced in
this timeframe was associated with a 6.8 percent increase in the expected rate of
delinquency. Model 2 introduces a polynomial term to assess the possibility that
the association between moving frequency and delinquency is curvilinear.
Consistent with the expectation that adolescents with the highest levels of mobility
in relatively short periods of time will have little opportunity to form relationships,
either positive or negative, our models indicate a threshold, after which the effect
of additional moves has decreasing influence on self-reported offending. Figure 1
presents a graphic illustration of the curvilinear relationship between number of
moves and self-reported delinquency. As evidenced in this figure, the incremental
increase in the incident rate ratio levels off between four and five moves, and be-
gins to decline among respondents who reported six or more moves.

Table 3 presents the results of the negative binomial regression models sepa-
rately for respondents with prior histories of self-reported delinquency and those
who reported no prior offenses. The first model in table 3 presents the results of
the negative binomial regression model among respondents who endorsed no
delinquency items during the Wave 1 interview, referred to here as “abstainers.”
The results indicate that moving frequency has a pronounced effect among this
group of respondents—the coefficient is almost triple the magnitude of that re-
ported in the full sample. These models also provide evidence of a threshold,
such that the effect of subsequent moves on delinquency increases only to a cer-
tain point, after which the additive effect of each subsequent move begins to
diminish. The second model presents the results for respondents already display-
ing problematic behaviors. For previously delinquent adolescents, it appears
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Figure 1. Relationship between number of residential moves and self-reported delinquency,
Add Health
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Table 3. Negative Binomial Regression of Hypermobility and Distance on Self-Reported
Delinquency, Abstainers vs. Delinquents

Prior delinquents

Abstainers (N = 4,843) (N = 6,544)
i} Se 1] Se
Intercept -1.33%#* (.03) 26%%* (.04)
In-county -15 (.38) -.08 (.11)
Out-county -.36 (.43) -.35%* (.10)
Moving frequency .58% (.25) .08 (.09)
Hypermobility squared -11* (.05) -.01 (.02)

Source: Add Health.
Note: Se = standard error. Models control for mobility propensity.
*p < 0.05** p<0.01 ** p < 0.001

that long-distance moves have a protective influence, potentially knifing off ties
with delinquent peers or providing the opportunity for these youth to start fresh
in new communities. Moving frequency, on the other hand, appears to have no
influence on behavior among respondents with previous histories of delin-
quency. Collectively, these models provide evidence that not only do contingen-
cies in mobility experiences exert differential effects on self-reported offending,
but these effects are contingent on individual characteristics as well.

Fixed Effects Regression

The results of the fixed effects regression models are presented in table 4. The first
column presents the log-odds, and the second column presents the incident-rate
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ratio. Unlike the previous models, the coefficients here reflect the expected
change in self-reported delinquency for a one-unit change in the predictor vari-
able within respondents over time. The first panel presents the results of a base-
line model, predicting self-reported delinquency regressed on the bivariate
measure of mobility status and the time-varying covariates. Consistent with the
work of Gasper, DeLuca, and Estacion (2010), this model indicates that moves
between waves of the NLSY97 are not associated with changes in self-reported
delinquency. The measure of household composition emerged as statistically sig-
nificant in this model, indicating that moves back into the parental home
increase the expected rate of offending almost twofold. The second model substi-
tutes the measure of moving frequency for the dichotomous measure of mobility
status and incorporates the measures of neighborhood context. Consistent with
the results from the Add Health sample, each additional move a respondent re-
ported between waves was associated with a 9.4 percent increase in the expected
rate of self-reported delinquency. Interestingly, increases in disadvantage between
sending and receiving neighborhoods diminished levels of delinquency—in this

Table 4. Fixed Effects Negative Binomial Regression of Self-Reported Delinquency on
Neighborhood Disadvantage among Residentially Mobile NLSY97 Participants Before Age 18
(N = 3,154)

Model 1 Model 2 Model 3

B IRR Se B IRR Se p IRR Se
Intercept -1.33*** 26 (.07) -1.35*** .26 (.07) -1.35*** .26 (.07)
Any move .01 1.01 (.04) -.01 99 (.04) -.01 .99 (.04)
Urban =1 .01 1.01 (.10) .01 1.01 (.06) .01 1.01 (.06)
Live in 28*** 1.32 (.06) .31*** 1.36 (.06) .75*** 2.11 (.08)
parental
home =1
Household size  -.02 .98 (.05) -.02 98 (.05) -.02 98 (.05)
Moving - - - 09*#* 1.09 (.02) .12*** 1.13 (.04)
frequency
Number of - - - - - - <.00 1.00 (<.00)
moves>
Neighborhood - - - .01 1.00 (.01) .01 1.01 (.01)
turnover
Neighborhood - - - -.03* .97 (.01) -.03* .97 (.01)
disadvantage
Neighborhood - - - -.18 1.00 (.12) .17 1.00 (.18)
racial
heterogeneity

Source: NLSY97, US Census.
Note: Se = standard error; IRR = incident rate ratio.
* p < 0.05** p < 0.01 *** p < 0.001
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case, a one-standard-deviation increase in the index of neighborhood disadvan-
tage was associated with 3 percent decrease in the rate of self-reported delin-
quency. Changes in neighborhood racial composition and turnover had no effect
on changes in self-reported delinquency over time. Model 3 introduces the polyno-
mial term for moving frequency. Departing from the Add Health models, we de-
tected no evidence of a curvilinear relationship between mobility frequency and
offending.

Discussion

Residential mobility has been consistently linked to delinquency among adoles-
cents. Much of the research to date has attributed these effects to causal processes
spurred by moving, such as increased psychological strain, diminished social cap-
ital, and changes in peer-group composition (Haynie and South 2005). More
recently, scholars have proposed that the “mobility effect” can be attributed to
factors that predict both moving and delinquency—suggesting that when appro-
priately modeled the association between mobility and delinquency is effectively
zero. We contend that the conclusion of a non-effect is premature given the broad
conceptualization of mobility employed in the empirical literature. Rather than
focusing on the effect of single residential moves, we argue that serious consider-
ation be given to the variation within moving experiences, such as mobility fre-
quency, distance between sending and receiving neighborhoods, and changes in
neighborhood conditions. To this end, we provide a middle ground between the
large body of literature identifying adverse effects of mobility, on the one hand,
and studies claiming selection bias, on the other. We examined the relationship
between mobility experiences and delinquency among respondents in the two
nationally representative data sources used most frequently in prior research,
while employing the same counterfactual methods from which others have con-
cluded that mobility is irrelevant. The results are striking.

Using similar methods as Porter and Vogel (2014) and Gasper, DeLuca, and
Estacion (2010), we arrived at the same general conclusion—single residential
moves have no discernable effect on self-reported delinquency once selection
bias has been addressed. These results underscore the importance of accounting
for selection when examining the association between mobility and delinquency
and provide further reason for scholars to be skeptical of the wealth of literature
suggesting mobility to be unequivocally negative. Moving beyond prior work,
we next considered whether and how contingencies in mobility experiences
moderate the association between residential mobility and delinquency. We first
examined whether moving frequency was associated with elevated levels of
delinquency. Consistent with our hypothesis, we found that each additional
move a respondent experienced increased the risk of delinquent behavior.
Notably, the magnitude of this effect was similar among respondents participat-
ing in both studies, indicating a rather robust effect across modeling strategies
and samples. Indeed, some adolescents in our samples move at high rates year-
to-year, and we argue that this phenomenon of “hypermobility” is particularly
likely to lead to delinquency.
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We next speculated that the association between hypermobility and delin-
quency would exhibit a threshold effect, as youths who move with the greatest
frequency would have little ability to forge any ties, either positive or negative.
To test for this possibility, we examined whether a polynomial term provided a
better fit for the association between mobility frequency and delinquency than
the linear term. The results were decidedly mixed. In the Add Health sample, we
uncovered a significant, negative coefficient for the polynomial, suggesting that
after a certain point each additional move became redundant and thus support-
ing the hypothesized presence of a threshold. However, we detected no curvilin-
ear effect among NLSY97 respondents. If we assume the Add Health finding is
accurate, then the lack of a threshold in the NLSY97 sample may be attributable
to the truncated nature of the hypermobility measure. Recall that NLSY respon-
dents were asked to report how many homes they resided in for one month or
longer, while Add Health respondents reported how many homes they lived in
overall. If question wording is driving the differences across samples, it seems
that part of the hypermobility finding may reflect the effect of short tenures in
any given residence.

To examine differences in short- versus long-distance moves and changes in
neighborhood quality, we leveraged the unique characteristics of each data
source, rendering further comparisons between the two samples difficult.
Turning to the Add Health data, we found that relative to residentially stable
adolescents, those who relocated outside their county reported lower levels of
delinquency. There were no differences in delinquency between respondents
who stayed within their homes and those who moved within their counties.
These findings implicate distance as an important contingency in the mobility-
delinquency association. The protective effect of longer-distance moves may be
attributed to a knifing off of negative ties in respondents’ prior environments
and the potential for adolescents to start fresh in new communities.

We next examined whether changes in neighborhood quality influenced delin-
quency. The results suggest that improvements in neighborhood socioeconomic
status between sending and receiving neighborhoods increase delinquency. We
postulate that one of two complementary processes may be at play here. First, ado-
lescents whose families had the ability to move to more affluent areas may find
themselves out of place in their new communities. Peer groups may be less inviting,
and feelings of relative deprivation may emerge as youths compare their current
circumstances to those around them. At the other end of the spectrum, parents
who move to more impoverished areas may become hypervigilant, shielding their
children from criminogenic influences in their new environments, thus decreasing
the ability for adolescents to form ties with potentially negative influences.

Guided by the assumption that the effect of mobility may be contingent on
prior delinquency, we examined whether the influence of moving frequency and
distance between sending and receiving neighborhoods varied for youth with
previous behavioral problems relative to those who were recorded as abstainers
at the first point of observation. Due to differences in modeling strategy, we lim-
ited these analyses to the Add Health respondents. Two interesting trends
emerged from these models. First, the effect of hypermobility was particularly
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harmful among the abstainers but non-significant for youth with prior histories
of misbehavior. Perhaps moving, and moreover, moving often, is a shock for
well-adjusted youth. If this is indeed the case, the stronger effect of hypermobil-
ity among this group may be attributed to the more proximate events motivating
families to relocate frequently or to the inability of these youth to establish pro-
social ties in their new environments. Second, and consistent with expectation,
we found that long-distance moves serve a protective function for youth already
displaying problematic behaviors, but have no effect on delinquency among ab-
stainers. In this sense, long-distance moves may be beneficial for youth with his-
tories of misconduct as they serve to effectively separate adolescents from the
criminogenic influences in their prior communities.

Although this study advances our understanding of residential mobility on of-
fending, we acknowledge several limitations of our analysis. First, our ability to
empirically model this more nuanced theoretical framework is limited by the
availability of pertinent variables. Our hypotheses and the interpretation of our
models rest on the assumption that the effect of contingencies in mobility experi-
ences on self-reported delinquency can be attributed to changes in strain, paren-
tal monitoring of youth behavior, and peer group composition. While the results
seem consistent with our expectations, neither the Add Health study nor
NLSY97 include measures to directly examine these mediating mechanisms.

Second, our dependent variable relies on self-reports of criminal offending
that occurred in the 12 months prior to each interview round. As with most
survey-based research on adolescent behavior, an issue with this approach is
that respondents may inadvertently report on events that occurred outside the
recall period. In the present context, respondents may report criminal conduct
that occurred in their prior residential neighborhoods, thus biasing the estimates
presented here. However, moving is a salient event in the lives of many adoles-
cents, and it bears to reason that residential moves provide a clear break in retro-
spective accounts of life histories. From this vantage, we might expect movers to
be able to differentiate criminal acts that occurred in their prior neighborhoods
from those that occurred in their current neighborhoods, thus alleviating the
threats posed by telescoping.

Finally, our measures of neighborhood context are based on point-in-time
measures—where respondents were living at each wave they were interviewed.
We view our lack of complete residential histories as an important omission,
especially among respondents who experienced multiple moves, as we know little
about the types of places in which they lived between waves. A more complete
test of the ideas presented here would require a representative, longitudinal, self-
report survey of adolescents containing full residential histories, community
information, and a host of measures to assess mediating mechanisms. To our
knowledge, no such study exists. Thus, rather than critical limitations, we feel
these are areas that will need to be addressed in future research, as requisite data
become available.

On a more general note, counterfactual models are often treated as a panacea
for selection-related issues in social science research. As demonstrated here, such
models rest on rather strong assumptions about “treatment effects”” above and
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beyond the well-documented issues with omitted variable bias, balance, and
time-varying covariates. Insofar as “treatments”—in this case residential mobil-
ity—reflect crude measures of relatively heterogeneous experiences, counterfac-
tual methods are likely to provide inaccurate information as to the nature,
direction, and extent of bias in traditional regression models. We caution re-
searchers against interpreting estimates derived from such models as irrefutable
“proof” of causal effects without first considering the conceptualization and
operation of the “treatment” in question. In the case of the present analysis, it
seems that mobility, per se, has little effect on delinquency once selection has
been appropriately modeled; however, certain type of moves, for certain adoles-
cents, indeed matter. These results highlight the value in moving beyond static
comparisons of risk factors across adolescent samples and instead considering
under what conditions and for whom these risk factors are associated with
delinquency.

Notes

1. A limitation with frequency-based measures is that respondents who engage in rela-
tively high levels of minor delinquency are considered more delinquent than respon-
dents who engage in serious delinquency at comparatively low rates. As a sensitivity
analysis, we re-estimated our regression models by substituting an offending variety
scale for the frequency score. The general findings from these supplemental models
are consistent with the results presented below (online supplement A).

2. We employed a matching algorithm with a 0.001 bandwidth. After generating the
propensity score, we assessed balance by comparing means and standard deviations
between the matched and unmatched samples. Standard bias statistics and compari-
sons of higher-order moments suggest that the matching algorithm substantially
reduced the differences between the matched and unmatched samples. The results of
1:1 and 3:1 nearest neighbor matching and kernel density matching revealed no dif-
ferences in self-reported delinquency between movers and non-movers. The results of
these subsequent analyses are available upon request.

3. To assess the robustness of the results presented here, we re-estimated these models
within a matched sample of respondents. The results of these supplemental models
comport with those presented here and are available by request from the correspond-
ing author.
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