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Abstract
Objectives I draw on general strain theory, a framework often used to understand adoles-
cent behavior, and augment it with aspects of the stress process perspective to examine the 
time-varying consequences of paternal incarceration for adolescent behavior.
Methods I use six waves of data from the Fragile Families and Child Wellbeing Study, 
a cohort of children born around the turn of the twenty-first century, and inverse prob-
ability of treatment weighting  models to estimate the time-varying relationship between 
paternal incarceration and adolescent behavior problems and the mechanisms underlying 
this relationship.
Results Results document three main findings. First, adolescents exposed to paternal incar-
ceration at any point in the life course have more behavior problems than their counterparts 
not exposed to paternal incarceration. Second, exposure to paternal incarceration during 
early childhood, but not during middle childhood or early adolescence, is positively associ-
ated with behavior problems. Third, this relationship is partially explained by family adver-
sities stemming from paternal incarceration.
Conclusions This research builds on our criminological understanding of how strains, such 
as paternal incarceration, can facilitate inequalities in adolescent behavior by considering 
dynamic selection into paternal incarceration, the time-varying repercussions of paternal 
incarceration, and the mechanisms linking paternal incarceration to adolescent behav-
ior. Early life course paternal incarceration facilitates chains of adversity that accumulate 
throughout early childhood, middle childhood, and adolescence.

Keywords Adolescence · Delinquency · General strain theory · Paternal incarceration · 
Stress process perspective

Introduction

General strain theory suggests that paternal incarceration, primarily experienced by eco-
nomically disadvantaged children of color, has wide-ranging consequences for intergenera-
tional social stratification (Agnew 1992; Foster and Hagan 2015; Turney 2014a; Wakefield 
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and Wildeman 2013). Paternal incarceration, a traumatic and stigmatizing adverse child-
hood experience that unfolds in broader family contexts, can facilitate additional strains 
such as tense parental relationships, economic and residential instability, and impaired par-
enting and mental health among children’s caregivers. The strain of paternal incarceration, 
in conjunction with these accompanying proliferating strains, may increase behavior prob-
lems among adolescents (Agnew 1992; Porter and King 2015). Indeed, a growing literature 
documents that those exposed to paternal incarceration, compared to their counterparts, 
experience disadvantages (for reviews, see Foster and Hagan 2015; Johnson and Easterling 
2012; Murray et al. 2012; Travis et al. 2014; Turney and Goodsell 2018; Wildeman and 
Western 2010). The relationship between paternal incarceration and offspring’s behavior 
problems is especially robust (e.g., Geller et al. 2012; Haskins 2014; Turney 2017; Wilde-
man 2010).

Criminological research on the intergenerational consequences of incarceration can be 
extended in two ways. First, existing research predominantly treats the strain of paternal 
incarceration as a static event, despite the fact that children have different risks of expo-
sure to paternal incarceration that co-occur with additional risks throughout the life course. 
Second, and relatedly, existing research rarely considers how the timing of paternal incar-
ceration is differentially consequential for indicators of adolescent behavior such as delin-
quency, despite widespread criminological understanding that the timing of turning points 
may be particularly important for wellbeing (Laub and Sampson 1993). On the one hand, 
paternal incarceration occurring in early childhood may have especially large consequences 
for adolescent behavior, given that early life experiences facilitate a cascade of additional 
strains that can accumulate to impair functioning (Entwisle and Alexander 1989). On the 
other hand, paternal incarceration occurring in middle childhood or early adolescence may 
be especially consequential for adolescent behavior, as older children may more fully com-
prehend both the incarceration and the changes in family life stemming from the incar-
ceration, or because recent strains can be especially deleterious (Agnew 1992; Conger et al. 
1997).

In this paper, I draw on general strain theory, a framework often used to understand 
adolescent delinquency, and augment it with aspects of the stress process perspective. The 
stress process perspective, which emphasizes the concentration of stressors among already 
vulnerable individuals, highlights how initial stressors proliferate to create additional 
stressors, which can together have devastating consequences for wellbeing (Agnew 1992, 
2006; Pearlin 1989; Pearlin et al. 1981). The proliferation of stressors necessitates a con-
sideration of how both the risk of exposure to paternal incarceration and the consequences 
of paternal incarceration for adolescent behavior are time-varying. I examine this using 
longitudinal data from the Fragile Families and Child Wellbeing Study, a cohort of chil-
dren born around the turn of the twenty-first century, to examine the relationship between 
paternal incarceration and four measures of adolescent behavior: internalizing problems, 
externalizing problems, attention problems, and delinquency. I examine this relationship 
in a counterfactual framework, via inverse probability of treatment weighting, that investi-
gates both the time-varying risks and consequences of paternal incarceration, considering 
exposure in early childhood (ages 1–5), middle childhood (ages 5–9), and early adoles-
cence (ages 9–15).

The manuscript contributes to criminological scholarship by providing a framework 
for integrating general strain theory with aspects of the stress process perspective. Relat-
edly, it advances our empirical understanding of how strains, such as paternal incarcera-
tion, facilitate inequalities in adolescent behavior, by considering dynamic selection into 
paternal incarceration, the time-varying consequences of paternal incarceration, and the 
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mechanisms linking paternal incarceration to adolescent behavior, all of which provide a 
more careful accounting of the repercussions of paternal incarceration than previously con-
sidered. Advancing our understanding of the consequences of paternal incarceration for 
adolescent behavior is particularly important because adolescence—a critical link between 
childhood and adulthood—is a time of significant psychological, physical, and social 
changes and because adolescent behavior can be linked to offending throughout the life 
course (Crosnoe and Johnson 2011; Dornbusch 1989; Moffitt and Caspi 2001). Further-
more, given the concentration of paternal incarceration among vulnerable and economi-
cally disadvantaged children, the findings have implications for the reproduction of social 
stratification (Foster and Hagan 2015).

Background

General strain theory is a valuable framework for understanding the consequences of pater-
nal incarceration for adolescent behavior (Agnew 1992, 2006). General strain theory posits 
that strains, including the removal of a positive stimuli, facilitate negative emotions such 
as anger that ultimately lead adolescents to adapt unconventional behaviors. Exposure to 
paternal incarceration has been conceptualized as a strain that impedes coping with nega-
tive emotions (Hagan and Dinovitzer 1999). Paternal incarceration, especially if the off-
spring witnesses an arrest or court proceeding, may be a traumatic experience that engen-
ders negative emotions such as anger (Agnew 1992; Hagan and Dinovitzer 1999). Indeed, 
recent research finds that the incapacitation of a father is a stressful life event that can lead 
to adolescent delinquency (Porter and King 2015). A large body of related research finds 
support for the applicability of general strain theory in predicting adolescent behavior 
(e.g., Aseltine et al. 2000; Hoffmann and Cerbone 1999; Paternoster and Mazerolle 1994; 
Piquero and Sealock 2000, 2004).

General strain theory, with its focus on strains and stressors stemming from negative 
life events, draws on the stress process perspective (Agnew 1992:57–58), a paradigm that 
emphasizes how stressors are most commonly endured by vulnerable social groups, how 
stressors unfold in a larger social context, and how stressors can have deleterious conse-
quences for wellbeing (Pearlin et  al. 1981; Pearlin 1989). But two aspects of the stress 
process perspective can concretely augment general strain theory to understand the conse-
quences of paternal incarceration. First, strains or stressors (such as paternal incarceration) 
can proliferate to create additional strains, which together may have adverse consequences 
for adolescent behavior. Second, both risk of exposure to strains and reactions to strains 
can depend on the timing of their occurrence in the life course. I elaborate on both of these 
aspects below.

Proliferation of Strains and Adolescent Behavior

First, the stress process perspective can augment general strain theory in understanding the 
relationship between paternal incarceration and adolescent behavior with its focus on stress 
proliferation. The stress process perspective theorizes that stressors, or strains, emerge in a 
social context, with one stressor engendering additional stressors, and that the compound-
ing and clustering nature of stressors induce impairments in wellbeing (Agnew 1992; 
Pearlin 1989; Pearlin et al. 1997; for research on adolescents, see Kort-Butler 2017; Slo-
cum 2010). This allows for an explicit examination of mechanisms—aside from negative 
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emotions such as anger—that link strain to adolescent behavior. Also, insofar as the addi-
tional stressors facilitate negative emotions, this is consistent with general strain theory’s 
proposition that the introduction of negative stimuli can lead to delinquency via negative 
emotions (Agnew 1992).

Mechanisms of Stress Proliferation

The strain of paternal incarceration can fundamentally change the family unit by facilitat-
ing an array of proliferating stressors, or strains, including compromised relationships, eco-
nomic instability, impaired parenting, diminished mental health, and residential instability 
(Pearlin et al. 1997; Wheaton and Gotlib 1997), all of which could explain the deleterious 
consequences of paternal incarceration for adolescent behavior. First, paternal incarcera-
tion disrupts parental relationships, a proliferating stressor that may partially explain the 
deleterious consequences of paternal incarceration for adolescent behavior (Dwyer Emory 
2018; Turney 2017). Incarceration limits contact with romantic partners, making maintain-
ing romantic relationships difficult and leading to relationship dissolution (Braman 2004; 
Comfort 2008; Turney 2015a; Western 2006). Romantic partner incarceration is also asso-
ciated with reduced relationship quality upon release (Turney 2015b). Given the durable 
links between family instability and adolescent behavior, disrupted parental relationships 
in the context of paternal incarceration may increase adolescent behavior problems (Fomby 
and Sennott 2013).

Second, the proliferating stressor of economic hardship may partially explain the delete-
rious consequences of paternal incarceration for adolescent behavior. Incarcerated fathers, 
many of whom provided economic resources to their family prior to confinement, experi-
ence a mechanical removal from the labor market, earning little (if any) income during 
incarceration and simultaneously accumulating fines, fees, and legal debts (Harris 2016). 
Upon release, the stigma of a criminal record makes finding and sustaining formal employ-
ment difficult (Pager 2003; Western 2006). Paternal incarceration also has economic impli-
cations for the broader family unit, altering employment patterns and increasing material 
hardship among romantic partners of the currently and formerly incarcerated (Bruns 2017; 
Schwartz-Soicher et al. 2011). In turn, economic hardship is tightly linked to adolescent 
wellbeing (Duncan et al. 1998).

Third, parenting impairments may be a proliferating stressor that links paternal incarcer-
ation and adolescent wellbeing. Currently and recently incarcerated fathers, compared to 
their counterparts, are less engaged with their children and less engaged in cooperative co-
parenting with their children’s mothers (Turney and Wildeman 2013). Mothers who share 
children with incarcerated fathers also experience parenting impediments, as they exhibit 
increased neglect and physical aggression following paternal incarceration (Turney 2014b). 
These parenting impairments may increase adolescent behavior problems (Carlson 2006).

Fourth, the relationship between paternal incarceration and adolescent behavior may be 
explained by the proliferating stressors of increased mental health problems and decreased 
social support. Currently and recently incarcerated fathers, compared to their counterparts, 
experience more mental health problems including depression (Turney et al. 2012a, b; also 
see Schnittker et al. 2012). The deleterious mental health consequences extend to mothers 
who share children with incarcerated men (Wildeman et al. 2012). Mothers connected to 
recently incarcerated fathers also report less perceived instrumental support (Turney et al. 
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2012a, b). Both impaired parental mental health and social support are detrimental to ado-
lescent behavior (Goodman 2007).

Finally, the relationship between paternal incarceration and adolescent behavior may 
be explained by increased residential mobility and changes in neighborhood conditions. 
Paternal incarceration facilitates residential instability (Geller and Curtis 2011; Geller and 
Franklin 2014). Families are likely to move residences in the wake of paternal incarcera-
tion, likely due to some combination of changes in household composition (Turney 2014c) 
and changes in economic wellbeing (Schwartz-Soicher et  al. 2011). Incarceration, partly 
due to challenges finding housing and economic hardship, means that individuals and their 
families are likely to live in disadvantaged neighborhoods after release (Massoglia et  al. 
2013; Western 2018). These proliferating stressors, residential mobility and neighborhood 
disadvantage, have harmful consequences for adolescent behavior (Leventhal and Brooks-
Gunn 2000).

Selection into Paternal Incarceration

Although the stressor of paternal incarceration may proliferate to create additional stress-
ors, all of which can contribute to inequalities in adolescent behavior, the relationship 
between paternal incarceration and adolescent behavior may be spurious. That is, observed 
differences between those exposed and not exposed to paternal incarceration may stem 
from selection into paternal incarceration. It is well known that individuals have different 
risks of experiencing paternal incarceration (Johnson and Easterling 2012). These risks are 
unequal across race/ethnicity and social class. For example, by age 14, Black children are 
more than six times as likely to experience paternal incarceration as White children (25% 
compared to 4%). Among those of parents without a high school diploma, more than half 
(51%) of Black children experience paternal incarceration, compared to 7% of White chil-
dren (Wildeman 2009).

Additionally, an examination of the intergenerational consequences of incarceration 
must consider broader family processes associated with selectivity into exposure to pater-
nal incarceration. Paternal incarceration unfolds in a broader family context (Giordano 
et al. 2019), and adolescents exposed to paternal incarceration are more likely than their 
counterparts to have experienced other forms of family instability, lived in households with 
income below the poverty line, and resided in disadvantaged neighborhoods (Wakefield 
and Wildeman 2013). They are also more likely to have experienced “packages of risk” 
that directly lead to paternal incarceration, including paternal substance use, violence, and 
other criminal activity (Giordano and Copp 2015; Giordano et  al. 2019). It is especially 
important to distinguish exposure to these latter characteristics from exposure to paternal 
incarceration, as adolescents who experience paternal substance use, violence, or other 
criminal activity may experience strains resulting from these family contexts, which may 
contribute to their behaviors. Relatedly, social learning theories suggest an intergenera-
tional transmission of behavior problems, with parents playing an important socialization 
role (Akers 2011; Hagan and Dinovitzer 1999).

Timing of Stressors and Adolescent Behavior

Second, the stress process perspective can augment general strain theory in understanding 
the relationship between paternal incarceration and adolescent behavior by its focus on the 
timing of stressors. The stress process perspective theorizes that one’s risk of exposure to 
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stressors and one’s reactions to stressors depends on the timing of when these stressors 
occur in the life course (Pearlin 2009; Pearlin and Skaff 1996). The importance of timing 
is essential to the entirety of the stress process perspective, which fundamentally highlights 
how the broader context of stress unfolds over time, though this aspect of the stress process 
perspective is invoked less commonly than stress proliferation. Changing social conditions 
shape risk of exposure to stressors and, in turn, stressors have changing consequences for 
adolescent wellbeing (Pearlin and Skaff 1996).

Time‑Varying Risk of Exposure to Strains

First, exposure to strains and stressors such as paternal incarceration is a process that 
extends and unfolds across time, with individuals having different risks of exposure 
throughout the life course. Therefore, it is important to analytically consider dynamic selec-
tion into paternal incarceration. Individuals have different risks of exposure to paternal 
incarceration throughout the life course (e.g., Swisher and Shaw-Smith 2015). Exposure to 
paternal incarceration is in part related to father’s age, given the age-graded nature of crim-
inal activity (Sampson and Laub 1992). Paternal incarceration is also shaped by co-occur-
ring demographic, socioeconomic, and behavioral characteristics and shapes subsequent 
demographic, socioeconomic, and behavioral characteristics. Poverty, for example, often 
co-occurs with incarceration, with poverty leading to incarceration and vice versa (West-
ern and Pettit 2010). This process, wherein the broader social context shapes exposure to 
a stressor that in turn shapes the social context, has critical methodological implications. 
Methodologically, accounting for the timing of family characteristics prior to incarceration 
and after incarceration—that is, dynamic selection into paternal incarceration—allows for 
a precise accounting of the intergenerational consequences of paternal incarceration and 
the mechanisms underlying these intergenerational consequences.

Time‑Varying Consequences of Strains

Adolescents’ behavioral reactions to strains and stressors may vary depending on when 
the strain occurs in the life course (Elder 1998; Pearlin and Skaff 1996). To that end, it is 
useful to situate exposure to strains such as paternal incarceration in the life course per-
spective, which highlights how event timing can be consequential for outcomes (Elder 
et al. 2003; Giordano et al. 2019; Laub and Sampson 1993; Pearlin 2009). The relation-
ship between paternal incarceration and adolescent behavior likely depends upon when in 
the life course the offspring was first exposed to paternal incarceration. The stress process 
perspective highlights that the timing of strains and stressors may matter for outcomes, but 
it is agnostic as to whether exposure to stressors in early childhood, middle childhood, or 
adolescence is most consequential. General strain theory provides some indications that 
early childhood may be most consequential and other indications that middle childhood or 
adolescence may be most consequential.

On the one hand, paternal incarceration may be most consequential for adolescent 
behavior when it first occurs in early childhood. General strain theory suggests that delin-
quency stems from an inability to manage negative emotions, which may be most common 
among young children (Agnew 1992). Aside from general strain theory, other research sug-
gests early childhood is a critical life course stage when children first develop competencies 
(Cherlin et al. 1998; Entwisle and Alexander 1989; Kowaleski-Jones and Duncan 1999; see 
Brooks-Gunn and Duncan 1997). Early childhood is also a life course stage when children 
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are especially dependent on their parents. Paternal incarceration during early childhood 
may trigger a cascade of strains in children’s lives, strains that persist and accumulate dur-
ing middle childhood and adolescence (Haskins 2015; Umberson et al. 2014). As described 
earlier, the stressor of paternal incarceration often triggers parental relationship dissolu-
tion, which could trigger family instability throughout childhood and adolescence. Simi-
larly, paternal incarceration often initiates immediate economic hardship that persists 
throughout childhood and adolescence (Guo 1998; McLoyd 1998). These proliferating and 
cascading adversities stemming from paternal incarceration in early childhood, which itself 
is rooted in the broader family context, could have long-term deleterious consequences for 
adolescent behavior (Conger et al. 1994).

On the other hand, paternal incarceration may be most consequential for adolescent 
behavior when it first occurs in middle childhood or early adolescence. General strain 
theory suggests that recently occurring events create particular emotional challenges and, 
accordingly, paternal incarceration may be most consequential for adolescent behavior 
when it occurs in middle childhood or adolescence because it occurred temporally closer 
to the outcomes (Agnew 1992, 2006; Bryan 2017). Unjust strains are seen as especially 
consequential, and older children may have a heightened capacity for viewing paternal 
incarceration as unjust (Agnew 2012). Furthermore, as children spend time in school and 
develop peer groups, peer groups may become destructive and compound the already del-
eterious consequences of paternal incarceration. Additionally, those in middle childhood 
or early adolescence may be more aware of and therefore more susceptible to some of the 
proliferating strains of paternal incarceration (Conger et al. 1997; Mistry et al. 2002). In 
particular, adolescents may be asked to assist in their father’s absence by doing chores, car-
ing for younger siblings, and contributing to the family’s economic wellbeing, all of which 
may impede their own wellbeing (Burton 2007).

Existing Research on the Timing of Paternal Incarceration

Research suggests that paternal incarceration is a strain on the family unit with radiating 
harmful ramifications for adolescents (Bryan 2017; Porter and King 2015; Roettger et al. 
2011; Swisher and Shaw-Smith 2015; Turney and Goldberg 2019), though there is some 
evidence that paternal incarceration may be stress-relieving (such as in the case of domes-
tic violence [Wildeman 2010] or severe substance abuse [Wakefield and Powell 2016]). 
Most research on the intergenerational consequences of incarceration examines paternal 
incarceration that occurred at some point in childhood (e.g., Foster and Hagan 2007; Roett-
ger and Boardman 2012; Turney 2014a) or paternal incarceration that occurred within a 
specific narrow time frame (e.g., Geller et  al. 2012; Haskins 2014; Turney and Haskins 
2014; Wildeman 2010, 2014).

The relatively little research examining paternal incarceration timing comes to incon-
sistent conclusions. One study using the Panel Study of Income Dynamics (PSID) finds 
that incarceration among residential parents occurring between ages 0 and 5 and between 
ages 11 and 16, but not between ages 6 and 10, is associated with greater internalizing and 
externalizing behaviors (Johnson 2009). Three relevant studies use data from the National 
Longitudinal Study of Adolescent to Adult Health (Add Health). One finds that paternal 
incarceration occurring between ages 0 and 5, ages 6 and 12, and in adolescence is neg-
atively associated with delinquency in adolescence (also see Besemer et  al. 2011; Mur-
ray et  al. 2007). This study also finds that paternal incarceration between ages 6 and 12 
(but not between ages 0 and 5 nor in adolescence) is associated with greater depressive 
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symptoms among girls (Swisher and Shaw-Smith 2015). Another study finds that paternal 
incarceration occurring between ages 0 and 12, but not between ages 13 and 18, is associ-
ated with elevated substance role problems in adulthood (Foster and Hagan 2013; also see 
Kjellstrand and Eddy 2011). A final study concludes that parental incarceration before age 
6 is associated with deleterious outcomes in adulthood including offending, marijuana use, 
depression, educational attainment, and earnings (Young et  al. 2020). These studies are 
limited because the data do not allow for a consideration of dynamic selection into incar-
ceration (and the study design, with its first wave during adolescence, means that control 
variables are necessarily measured after exposure to early childhood paternal incarceration, 
thus likely underestimating the association).

I extend this work by using longitudinal data to consider dynamic selection into paternal 
incarceration, a counterfactual framework that provides a more careful accounting of the 
consequences of paternal incarceration than previously considered. This approach allows 
for an examination of time-varying consequences and, in doing so, facilitates a precise 
investigation of the proliferating strains linking paternal incarceration to adolescent behav-
ior (by allowing for an examination of changes in proposed mechanisms before and after 
paternal incarceration).

Data, Measures, and Analytic Strategy

Data

I estimate the time-varying relationship between paternal incarceration and adolescent 
behavior using data from the Fragile Families and Child Wellbeing Study, a cohort of 4898 
children born to mostly unmarried parents in urban areas around the turn of the twenty-
first century (Reichman et al. 2001). Children’s biological parents were interviewed shortly 
after children were born, between February 1998 and September 2000, and these parents 
have been interviewed an additional five times over a 15-year period (when children were 
1-, 3-, 5-, 9-, and 15-years old). About 86% of mothers and 78% of fathers in the sampling 
frame completed the baseline interview. Of these, 89%, 86%, 85%, and 76% of mothers and 
69%, 67%, 64%, and 59% of fathers completed the 1-, 3-, 5-, and 9-year surveys, respec-
tively. At the 15-year survey, about 77% of primary caregivers and 74% of adolescents 
were interviewed.

These data provide an excellent opportunity to examine the time-varying relationship 
between paternal incarceration and adolescent behavior, as they contain time-varying 
measures of paternal incarceration and time-varying measures of demographic, socio-
economic, and behavioral characteristics that are both antecedents and repercussions of 
paternal incarceration. Additionally, as the sample comprises relatively economically dis-
advantaged urban families, a substantial number of children experienced paternal incar-
ceration. These data have been used extensively to understand the consequences of paternal 
incarceration for children (e.g., Geller et al. 2012; Haskins 2014; Turney 2017; Turney and 
Haskins 2014; Wildeman 2010). This manuscript extends this research by examining the 
intergenerational consequences of paternal incarceration in a time-varying counterfactual 
framework and, within this framework, by considering the mechanisms underlying this 
relationship.

The analytic sample comprises 3416 observations (70% of the baseline sample). I first 
excluded observations (n = 1469) missing a primary caregiver or adolescent interview 
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at the 15-year survey (with 15 missing only a primary caregiver interview, 151 missing 
only an adolescent interview, and 1302 missing both interviews). I then excluded the addi-
tional observations (n = 13) missing values on any of the four dependent variables. There 
are some small statistically significant differences between the baseline and analytic sam-
ples. Mothers in the analytic sample, compared to mothers in the baseline sample, are more 
likely to be non-Hispanic Black (50% compared to 48%), less likely to be Hispanic (25% 
compared to 27%), and less likely to be foreign-born (13% compared to 17%). At baseline, 
these mothers are also more likely to have a high school diploma (68% compared to 65%) 
and report expecting to work in the next year (71% compared to 68%). Parents in the base-
line and analytic samples are similar across other demographic characteristics such as age, 
childhood family structure, relationship status, and poverty status. I used multiple impu-
tation, producing and pooling results over 20 data sets, to preserve observations missing 
covariate data (including paternal incarceration) in the analytic sample.

Analytic Strategy

I describe the analytic strategy before providing details about variable measurement. 
The analyses employ both a time-varying framework and inverse probability of treat-
ment weighting to estimate the relationship between paternal incarceration and adolescent 
behavior (Austin and Stuart 2015; Imbens 2000; Robins 1999). The time-varying frame-
work allows for an accounting of dynamic selection into paternal incarceration (Brand and 
Xie 2007). The inverse probability of treatment weighting allows for a consideration of 
the relationship between paternal incarceration and adolescent behavior in a counterfac-
tual framework, important given that research consistently shows how paternal incarcera-
tion operates within a broader family context (Johnson and Easterling 2012). Correlates of 
exposure to paternal incarceration include structural characteristics such as race/ethnicity 
and social class. Correlates also include factors such as fathers’ prior contact with the crim-
inal justice system (including prior incarceration), fathers’ substance abuse, and fathers’ 
involvement in criminal activity (Giordano et  al. 2019; Wakefield and Wildeman 2013). 
The inverse probability of treatment framework allows for an accounting of these observed 
characteristics.1

Stage One: Considering Exposure to Any Paternal Incarceration

In the first analytic stage, I employ inverse probability of treatment weighting with regres-
sion adjustment to estimate the relationship between any exposure to paternal incarcera-
tion and adolescent behavior (Austin and Stuart 2015). I consider whether adolescents who 
experienced paternal incarceration would have different outcomes if they had not experi-
enced paternal incarceration, with the treatment group comprising adolescents who expe-
rienced paternal incarceration between the 1- and 15-year surveys and the control group 
comprising adolescents who did not experience paternal incarceration during this time.

1 Propensity score matching is a similar (and commonly used) way of considering observed pre-existing 
differences between treatment and control groups. However, inverse probability of treatment weighting is 
advantageous because (1) Stata programs can compute proper standard errors and (2) this approach, unlike 
propensity score matching, does not have the potential to increase imbalance and bias (King and Nielsen 
2016). However, supplemental analyses that instead match on the propensity score (nearest neighbor match-
ing and kernel matching) produce consistent results.
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First, I generate a propensity score (p) that estimates the likelihood an adolescent expe-
rienced any paternal incarceration. The propensity score, which ranges from 0 to 1, is based 
on time-invariant and time-varying controls measured at the 1-year survey (and therefore 
prior to paternal incarceration, see “Appendix Table 7”).2

Second, I use the propensity score to compute the estimated inverse probability weights, 
with adolescents in the treatment group given a weight of 1 and adolescents in the control 
group given a weight of (1-p)/p. This creates a synthetic sample with covariates that are 
independent of paternal incarceration exposure (Austin and Stuart 2015).

Third, I use these weights to compute the differences in outcomes between the treatment 
and control groups. That is, the probability weights correct for missing data (or the fact that 
each observation is only observed experiencing or not experiencing the treatment), with 
treatment observations similar to control observations given more weight and treatment 
observations dissimilar to control observations given less weight. The difference in out-
comes is doubly robust, as I further adjust for all time-stable and time-varying covariates. 
These estimates are unbiased under the ignorability assumption, which suggests there are 
no unmeasured confounders, a point I return to below (Imbens 2000).

Stage Two: Considering Time‑Varying Exposure to Paternal Incarceration

In the second analytic stage, I account for dynamic selection into paternal incarceration 
by estimating time-varying models, a conceptual framework outlined by Brand and Xie 
(2007). The framework highlights how both exposure to treatments and effects of treat-
ments may vary over time. I consider the treatment, paternal incarceration, at three time 
intervals that correspond to survey waves: early childhood (between the 1- and 5-year 
surveys), middle childhood (between the 5- and 9-year surveys), and early adolescence 
(between the 9- and 15-year surveys). Importantly, the main analyses consider first expo-
sure to parental incarceration to strengthen causal inference (Brand and Simon Thomas 
2013; Brand and Xie 2007). Supplemental analyses (described below) consider repeated 
exposure.

The first model includes all adolescents, separated into a treatment group (paternal 
incarceration in early childhood) and a control group (no paternal incarceration in early 
childhood). As in the first analytic stage, observations in the control group are weighted 
based on their inverse probability of experiencing the treatment. The probability is esti-
mated as a function of time-invariant variables and time-varying variables measured at the 
1-year survey (therefore considering the broader context in which paternal incarceration 
occurs while being measured temporally prior to paternal incarceration exposure). These 
weights are used to compute the differences in adolescent outcomes between the treatment 
and control groups. The difference in outcomes is doubly robust.

The second model excludes observations no longer at risk of first exposure to pater-
nal incarceration, those who experienced paternal incarceration in early childhood. The 
remaining observations are separated into a treatment group (exposure in middle child-
hood) and a control group (no exposure in middle childhood). Propensity scores are gen-
erated as a function of time-invariant controls and time-varying controls measured at the 
5-year survey (therefore again considering the context in which paternal incarceration 

2 The difference in outcomes also adjusts for two characteristics at the 15-year survey: primary caregiver 
type (mother, father, other) and adolescent age.
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occurs while being measured temporally prior to paternal incarceration exposure). I use the 
inverse probability of treatment weights to compute doubly robust differences in outcomes 
between the treatment and control groups.

The third model excludes observations no longer at risk of first exposure to paternal 
incarceration, those who experienced paternal incarceration in early or middle childhood. 
The remaining adolescents are separated into a treatment group (exposure in early adoles-
cence) and a control group (no exposure in early adolescence). Propensity scores are gener-
ated as a function of time-stable and time-varying variables measured at the 9-year survey. 
I again use the inverse probability of treatment weights to compute the doubly robust dif-
ferences in adolescent outcomes between the groups.

Stage Three: Examining Mechanisms Linking Paternal Incarceration to Adolescent 
Behavior

Previewing the results, the time-varying models show that paternal incarceration in early 
childhood, but not in middle childhood or early adolescence, has deleterious consequences 
for adolescent behavior. Therefore, the third analytic stage applies the inverse probability 
of treatment weights to examine five sets of mechanisms that might explain the relationship 
between early childhood paternal incarceration and adolescent behavior: (1) the parental 
relationship, measured by parental separation and relationship quality; (2) economic well-
being, measured by poverty and material hardship; (3) parenting, measured by engagement, 
shared responsibility, and cooperation; (4) health, measured by depression and perceived 
social support; and (5) residence, measured by residential moves and neighborhood disad-
vantage. The mechanisms are all measured at the 9-year survey and, therefore, after first 
exposure to paternal incarceration but prior to the measurement of adolescent outcomes.3

I first estimate the relationship between paternal incarceration in early childhood and 
each of the proposed mechanisms (with OLS or logistic regression, depending on the dis-
tribution of the outcome variable). Next I estimate the relationship between paternal incar-
ceration in early childhood and adolescent behavior without the mechanisms and with the 
mechanisms (Baron and Kenny 1986). I compare the baseline model, the inverse prob-
ability of treatment model with regression adjustment from the second analytic stage, to 
additional models that further adjust for the proposed mechanisms. Note that each of these 
potential mechanisms are included in the inverse probability of treatment weighting at an 
earlier time point. I also conduct formal Sobel-Goodman tests and use the counterfactual 
framework to examine mediation (Imai et al. 2010; MacKinnon et al. 1995). Importantly, 
as the mechanisms are not randomly assigned, these analyses should be taken as sugges-
tive, as opposed to definitive, estimates of causal mediation (Elwert and Winship 2014; 
Imai et al. 2010).

3 These analyses examine mechanisms measured at the 9-year survey, to ensure they are measured both 
after the treatment and prior to adolescent outcomes, but results are substantively similar if instead measur-
ing the mechanisms at the 5-year survey; at the 15-year survey; or at the 5-, 9-, and 15-year surveys.
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Measures

Adolescent Behavior

The outcome variables comprise four measures of adolescent behavior, measured at the 
15-year survey: (1) internalizing problems, (2) externalizing problems, (3) attention prob-
lems, and (4) delinquency. Internalizing, externalizing, and attention problems are con-
structed from primary caregiver responses to questions from the Child Behavior Check-
list (CBCL) (0 = not true, 1 = sometimes true, and 2 = often true). Internalizing problems 
is an average of responses to eight statements such as “child cries a lot” and “child feels 
worthless or inferior” (α = .79). Externalizing problems is an average of responses to 20 
statements such as “child gets in many fights” and “child has temper tantrums or a hot 
temper” (α = .88). Attention problems is an average of responses to three statements such 
as “child can’t concentrate or can’t pay attention for long” and “child is impulsive or acts 
without thinking” (α = .81). The fourth measure, delinquency, is constructed by adolescent 
responses to 13 statements about delinquency behavior in the past year such as “paint graf-
fiti or signs on someone else’s property or in a public place” and “deliberately damage 
property that didn’t belong to you” (1 = never, 2 = one or two times, 3 = three or four times, 
and 4 = five or more times; α = .75). All outcome variables are standardized to facilitate 
comparisons across outcomes.

Paternal Incarceration

I measure paternal incarceration, which accounts for both jail incarceration (including 
those awaiting trial and those serving jail sentences) and prison incarceration, in two ways. 
First, a binary variable indicates the child ever experienced the incarceration of his/her 
biological father (between the 1- and 15-year surveys). I examine paternal incarceration 
between the 1- and 15-year surveys, as opposed to between the baseline and 15-year sur-
veys because the 1-year survey does not allow one to construct a measure of paternal incar-
ceration between the baseline and 1-year surveys (and, instead, it is only possible to con-
struct a measure of any paternal incarceration prior to the 1-year survey (including prior 
to baseline). Also, as many control variables are first ascertained at the 1-year survey, this 
measurement ensures the control variables are measured prior to first paternal incarceration 
exposure. This indicator of paternal incarceration is created using information from the 
3-, 5-, 9-, and 15-year parent surveys. There are multiple opportunities to identify paternal 
incarceration in these surveys, including both direct (e.g., mother indicating father spent 
any time in jail or prison since the last survey) and indirect (e.g., mother reporting relation-
ship dissolved due to incarceration) reports (Geller et al. 2012, 2016). More than one-third 
(35.9%) of children experienced paternal incarceration by age 15.

The second measure of paternal incarceration is a series of non-mutually exclusive 
binary variables, also measured by direct and indirect reports: early childhood exposure 
(between the 1- and 5-year surveys), middle childhood exposure (between the 5- and 9-year 
surveys), and early adolescence exposure (between the 9- and 15-year surveys).4 About 
one-quarter (24.8%) experienced paternal incarceration during early childhood, 12.0% 

4 The measures of paternal incarceration timing necessarily correspond to the timing of the survey waves, 
but this timing roughly corresponds to early childhood, middle childhood, and adolescence and how tim-
ing of paternal incarceration has been operationalized in previous research (e.g., Swisher and Shaw-Smith 
2015).
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during middle childhood (with 8.0% of the analytic sample experiencing a first-time pater-
nal incarceration), and 16.3% during early adolescence (with 7.3% experiencing a first-
time paternal incarceration). Importantly, fathers’ incarceration history (before the 1-year 
survey, including prior to birth) is associated with children’s exposure to paternal incar-
ceration, a point I return to below. Children are more likely to endure paternal incarcera-
tion during early childhood if their father has an incarceration history (50.1% compared to 
26.0% of other children). They are also more likely to endure first-time paternal incarcera-
tion during middle childhood (30.6% compared to 25.6%) and adolescence (60.7% com-
pared to 22.9%).

Time‑Invariant Controls

The analyses adjust for time-invariant variables, measured at baseline unless otherwise 
noted. Mother’s and father’s demographic characteristics include race/ethnicity (White 
[non-Hispanic], Black [non-Hispanic], Hispanic, other race[non-Hispanic]), immigrant sta-
tus, age at first birth (mothers only), and family structure in adolescence (1 = lived with 
both biological parents at age 15). Mother’s and father’s cognitive ability is measured with 
the Wechsler Adult Intelligence Scale (WAIS) at the 3-year survey (Weschler 1997). Moth-
er’s and father’s impulsivity comprises an average of responses to six questions from Dick-
man’s (1990) impulsivity scale at the 5- and 1-year surveys, respectively (α = .86 and .84). 
A binary variable indicates the father experienced incarceration prior to the 1-year survey 
(including prior to baseline). Adolescent characteristics include gender, low birth weight, 
temperament (reported by mothers at the 1-year survey, α = .53), and age at the 15-year 
survey. Analyses also adjust for the primary caregiver’s relationship (mother, father, other) 
to the adolescent at the 15-year survey.

Time‑Varying Controls

The analyses adjust for time-varying variables measured at the 1-, 5-, and 9-year surveys. 
As described above, time-varying control variables are measured at the survey wave imme-
diately prior to the measure of paternal incarceration (e.g., measured at the 1-year survey 
for estimates of paternal incarceration in early childhood).

Time-varying family characteristics include mother’s and father’s relationship status 
(married, cohabiting, non-residential romantic relationship, separated), repartnership, rela-
tionship quality (1 = poor to 5 = excellent), number of children in the household, residence 
with their own mother, and domestic violence (1 = other parent slaps, kicks, or hits).

Time-varying economic characteristics include mother’s and father’s education (less 
than high school, high school diploma or GED, more than high school), employment 
(1 = worked for pay in the last week), poverty (1 = household income below the official 
poverty threshold established by the U.S. Census Bureau), and material hardship (a count 
of variables indicating hardship in the past year such as “did not pay the full amount of rent 
or mortgage payments”).

Time-varying parenting characteristics include mother’s and father’s parenting 
stress, an average of responses to four statements including “I often feel tired, worn 
out, or exhausted from raising a family” (α = .60 to .66 for mothers and α = .56 to .65 
for fathers, depending on the survey wave); mother’s and father’s engagement, an aver-
age of responses to between eight and 13 statements, depending on the child’s age, that 
captures the frequency of activities including “read stories to child” (α = .68 to .80 for 
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mothers and α = .89 to .93 for fathers); mother’s reports of shared responsibility in par-
enting, an average of responses to four statements including “father looks after child 
when you need to do things” (α = .89 to .93); and mother’s reports of cooperation in par-
enting, an average of responses to six statements including “can trust father to take good 
care of child” (α = .95 to .97).

Time-varying health characteristics include mother’s and father’s depression, meas-
ured by the Composite International Diagnostic Instrument Short Form (CIDI-SF) (Kes-
sler et al. 1998); overall health (1 = poor to 5 = excellent); binge drinking, measured by 
an affirmative report of having five or more drinks in one sitting in the past month at the 
1-year survey and by having four or more drinks in one sitting in the past month at the 
subsequent surveys; drug use, measured by an affirmative report of using drugs (seda-
tives, tranquilizers, amphetamines, analgesics, inhalants, marijuana, cocaine or crack, 
LSD, heroin, or other illicit drugs) without a doctor’s prescription, in larger amounts 
than prescribed, or for a longer period than prescribed in the past month; and perceived 
social support (a count of six types of available support including a $200 loan and emer-
gency child care).

Time-varying housing characteristics include mother’s and father’s residential 
mobility (1 = moved since last survey) and neighborhood disadvantage, measured as a 

Table 1  Time-invariant sample 
characteristics

Characteristics measured at baseline unless otherwise noted

Variable M or  % (S.D.)

Mother race/ethnicity
 White (non-Hispanic) 21.8%
 Black (non-Hispanic) 50.0%
 Hispanic 24.6%

Other race (non-Hispanic) 3.5%
Mother and father a mixed race couple 14.8%
Mother foreign-born 13.3%
Father foreign-born 14.7%
Mother age at first birth 21.56 (5.24)
Mother lived with biological parents at age 15 41.8%
Father lived with biological parents at age 15 43.8%
Mother cognitive skills (3-year survey) 6.79 (2.66)
Father cognitive skills (3-year survey) 6.51 (2.75)
Mother impulsive behaviors (5-year survey) 1.52 (.48)
Father impulsive behaviors (1-year survey) 2.03 (.69)
Father prior incarceration (1-year survey) 32.0%
Child is boy 51.4%
Child born low birth weight 9.2%
Child temperament (1-year survey) 3.41 (.77)
Child primary caregiver (15-year survey)
 Mother 88.1%
 Father 7.0%
 Other 4.9%

Child age (15-year survey) 15.59 (.76)
N 3416
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standardized sum of the following Census tract characteristics:  percentage more than 
25-years old without a high school degree, percentage unemployed in the civilian 
labor force, percentage living below the poverty line, and percentage receiving public 
assistance.

Finally, the analyses adjust for a time-varying indicator of maternal incarceration 
(measured as any incarceration since the prior survey wave).

Sample Description

Table 1 presents time-invariant sample characteristics. The majority of children’s moth-
ers identify as Black (50.0%), followed by Hispanic (24.6%), White (21.8%), and other 
race (3.5%). About 13% of mothers and 15% of fathers were born outside the United 
States. On average, mothers had their first child at age 22. Nearly one-third (32.0%) of 
fathers experienced incarceration prior to the 1-year survey.

Table 2 presents time-varying sample characteristics, showing that many correlates 
of paternal incarceration change over the 1-, 5-, and 9-year surveys. For example, the 
percentage of parents who have separated from one another increases over time (rang-
ing from 33.6% at the 1-year survey to 59.7% at the 9-year survey). Relationship quality 
declines over time (with mother’s and father’s relationship quality averaging 3.24 and 
3.52 at the 1-year survey and 2.77 and 3.09 at the 9-year survey, respectively). Addition-
ally, while 42.4% of mothers and 34.3% of fathers had post-secondary education at the 
1-year survey, this increases to 59.1% of mothers and 44.8% of fathers at the 9-year sur-
vey. Across all waves, about two-fifths of mothers (37.9–42.0%) and one-third of fathers 
(27.3–30.2%) had household incomes below the poverty line. See “Appendix Table 6” 
for time-invariant and time-varying sample characteristics by paternal incarceration.

Results

Estimating Adolescent Behavior as a Function of Paternal Incarceration

Table 3 presents estimates of how the strain of any exposure to paternal incarceration 
is associated with adolescent behavior. The unadjusted estimates, which compare chil-
dren experiencing paternal incarceration during childhood or adolescence (the treatment 
group) to children not experiencing paternal incarceration during childhood or ado-
lescence (the control group), show that paternal incarceration is associated with more 
internalizing problems (b = 0.122, p < .01), externalizing problems (b = 0.356, p < .001), 
attention problems (b = 0.265, p < .001), and delinquency (b = 0.255, p < .001).

The adjusted estimates compare the treatment and control groups after weighting by 
the inverse probability of treatment, which accounts for characteristics that shape chil-
dren’s risk of paternal incarceration. Children exposed to paternal incarceration, com-
pared to otherwise comparable children not exposed, experience more externalizing 
problems (b = 0.112, p < .05), attention problems (b = 0.153, p < .01), and delinquency 
(b = 0.099, p < .10). There are no statistically significant differences in children’s inter-
nalizing problems (b = 0.062).
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Table 2  Time-varying sample characteristics

1-year survey  5-year survey 9-year survey

Variable M or  % (S.D.) M or  % (S.D.) M or  % (S.D.)

Mother relationship status
 Married 29.5% 31.0% 29.3%
 Cohabiting 26.9% 12.8% 8.9%
 Non-residential romantic relationship 10.1% 3.2% 2.1%
 Separated 33.6% 53.0% 59.7%

Mother new partner 11.7% 26.8% 34.7%
Father new partner 12.1% 28.4% 5.6%
Mother relationship quality 3.24 (1.43) 2.94 (1.47) 2.77 (1.47)
Father relationship quality 3.52 (1.28) 3.33 (1.33) 3.09 (1.45)
Mother number of children in household 2.29 (1.31) 2.50 (1.33) 2.66 (1.33)
Mother parent in household 18.8% 11.5% 10.3%
Mother reports domestic violence 4.6% 3.9% 1.6%
Mother education
 Less than high school 29.3% 25.4% 22.1%
 High school diploma or GED 28.3% 22.3% 18.8%
 Post-secondary education 42.4% 52.3% 59.1%

Father education
 Less than high school 30.0% 27.5% 25.4%
 High school diploma or GED 35.7% 31.7% 29.8%
 Post-secondary education 34.3% 40.7% 44.8%

Mother employment 54.9% 60.1% 61.6%
Father employment 75.8% 76.0% 69.5%
Mother in poverty 42.0% 38.4% 37.9%
Father in poverty 29.9% 27.3% 30.2%
Mother material hardship 1.18 (1.63) 2.11 (2.27) 1.53 (1.87)
Father material hardship 1.04 (1.59) 1.71 (2.06) 1.42 (1.99)
Mother parenting stress 2.20 (.67) 2.18 (.68) 2.03 (.68)
Father parenting stress 2.10 (.69) 2.09 (.73) 1.93 (.72)
Mother engagement 4.85 (1.51) 4.62 (1.18) 2.72 (.60)
Father engagement 3.45 (2.14) 3.06 (1.87) 1.50 (1.21)
Mother shared responsibility in parenting 2.85 (1.12) 2.46 (1.21) 2.25 (1.19)
Mother cooperation in parenting 3.35 (.93) 3.06 (1.10) 2.85 (1.19)
Mother depression 15.6% 17.5% 17.7%
Father depression 12.2% 13.0% 16.5%
Mother overall health 3.79 (1.04) 3.65 (1.04) 3.55 (1.05)
Father overall health 3.89 (1.04) 3.82 (1.02) 3.70 (1.06)
Mother illicit drug use 2.2% 4.1% 6.6%
Father illicit drug use 8.4% 10.5% 13.7%
Mother binge drinking 7.0% 6.9% 9.0%
Father binge drinking 27.7% 21.1% 27.2%
Mother perceived social support 4.04 (1.82) 4.05 (1.88) 4.11 (1.79)
Father perceived social support 4.31 (1.82) 4.31 (1.90) 4.19 (1.87)
Mother residential move 46.3% 50.4% 59.7%
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Estimating Adolescent Behavior as a Function of Time‑Varying Paternal 
Incarceration

Table 4 presents estimates of the time-varying relationship between paternal incarceration 
and adolescent behavior. Panel A examines the consequences of paternal incarceration in 
early childhood (comparing children who did and did not experience paternal incarcera-
tion during this time). The unadjusted estimates show that paternal incarceration in early 
childhood is associated with more internalizing problems (b = 0.107, p < .05), externalizing 
problems (b = 0.394, p < .001), attention problems (b = 0.305, p < .001), and delinquency 
(b = 0.279, p < .001). The adjusted estimates, those that weight by the inverse probability 
of treatment, show that paternal incarceration in early childhood is associated with more 
externalizing problems (b = 0.155, p < .05), attention problems (b = 0.172, p < .001), and 
delinquency (b = 0.121, p < .05). Note that the magnitude of these coefficients is larger than 
the magnitude of the coefficients of any paternal incarceration exposure presented above. 
The adjusted estimates show no statistically significant differences in internalizing prob-
lems (b = 0.041) in adolescence.5

Table 2  (continued)

1-year survey  5-year survey 9-year survey

Variable M or  % (S.D.) M or  % (S.D.) M or  % (S.D.)

Father residential move 45.3% 47.8% 42.8%
Mother neighborhood disadvantage 0.01 (3.52) 0.01 (3.10) 0.02 (3.10)
Father neighborhood disadvantage 0.18 (3.47) 0.20 (3.10) 0.30 (3.14)
Mother incarcerated 0.7% 8.5% 9.5%
N 3416

Table 3  Inverse probability of 
treatment-weighted estimates of 
the relationship between paternal 
incarceration between ages 1 and 
15 and adolescent behavior

All dependent variables are standardized (mean = 0, standard devia-
tion = 1). Adjusted analyses weighted by the inverse probability of 
treatment. Coefficients and standard errors are pooled across multiply 
imputed data sets. ^ p < .10, * p < .05, ** p < .01, *** p < .001

Unadjusted Adjusted

Outcome variable b (SE) b (SE)

Internalizing problems 0.122 (.037) ** 0.062 (.042)
Externalizing problems 0.356 (.037) *** 0.112 (.057) *
Attention problems 0.265 (.037) *** 0.153 (.046) **
Delinquency 0.255 (.038) *** 0.099 (.053) ^
N 3416 3416

5 Additional analyses considered the time-varying consequences of paternal incarceration between the 
1- and 3-year surveys and paternal incarceration between the 3- and 5-year surveys, as the data allow for 
this examination. Adjusted estimates show that paternal incarceration between the 1- and 3-year surveys is 
significantly associated with more externalizing problems (b = 0.116), attention problems (b = 0.151), and 
delinquency (b = 0.129) in adolescence. Adjusted estimates, those that exclude children exposed to paternal 
incarceration between the 1- and 3-year surveys, also show that paternal incarceration between the 3- and 
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Panel B examines the consequences of paternal incarceration in middle childhood (com-
paring children who experienced paternal incarceration in middle childhood to children 
who did not experience paternal incarceration after age one). The unadjusted estimates 
show that paternal incarceration in middle childhood is positively associated with exter-
nalizing problems (b = 0.160, p < .05) and attention problems (b = 0.159, p < .05) in ado-
lescence. These associations decrease in magnitude and fall from statistical significance 
after weighting by the inverse probability of treatment. Paternal incarceration in middle 
childhood is not associated with internalizing problems (b = 0.037), externalizing problems 
(b = 0.024), attention problems (b = 0.061), or delinquency (b = − 0.004) in adolescence. 
This suggests that time-varying selection into paternal incarceration in middle childhood 
accounts for the statistically significant unadjusted differences in adolescent behavior.

Finally, Panel C examines the consequences of paternal incarceration in early adoles-
cence (comparing children who experienced paternal incarceration in adolescence to chil-
dren who did not experience paternal incarceration after age one). The unadjusted estimates 
show statistically significant differences in externalizing problems (b = 0.236, p < .01) and 

Table 4  Inverse probability of treatment-weighted estimates of the time-varying relationship between pater-
nal incarceration and adolescent behavior

All dependent variables are standardized (mean = 0, standard deviation = 1). Adjusted analyses weighted by 
the inverse probability of treatment. Coefficients and standard errors are pooled across multiply imputed 
data sets. * p < .05, ** p < .01, *** p < .001

Unadjusted Adjusted

Outcome variable b (SE) b (SE)

Panel A. Early childhood (ages 1 to 5)
 Internalizing problems 0.107 (.041) * 0.041 (.049)
 Externalizing problems 0.394 (.044) *** 0.155 (.060) *
 Attention problems 0.305 (.043) *** 0.172 (.052) ***
 Delinquency 0.279 (.044) *** 0.121 (.056) *

N 3416 3416
Panel B. Middle childhood (ages 5 to 9)
 Internalizing problems 0.076 (.079) 0.037 (.082)
 Externalizing problems 0.160 (.076) * 0.024 (.085)
 Attention problems 0.151 (.076) * 0.061 (.082)
 Delinquency 0.082 (.078) − 0.004 (.082)

N 2569 2569
Panel C. Adolescence (ages 9 to 15)
 Internalizing problems 0.015 (.089) 0.049 (.095)
 Externalizing problems 0.236 (.076) ** 0.037 (.093)
 Attention problems 0.100 (.076) 0.063 (.081)
 Delinquency 0.215 (.081) ** 0.122 (.087)

N 2363 2363

Footnote 5 (continued)
5-year surveys is significantly associated with more externalizing problems (b = 0.203) and attention prob-
lems (b = 0.129) in adolescence.
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delinquency (b = 0.215, p < .01) among adolescents who do and do not experience paternal 
incarceration. All associations decrease in magnitude and fall from statistical significance 
after weighting by the inverse probability of treatment (internalizing problems: b = 0.049; 
externalizing problems: b = 0.037; attention problems: b = 0.063; delinquency: b = 0.122), 
again suggesting that time-varying selection into paternal incarceration accounts for the 
statistically significant unadjusted differences in adolescent behavior.

Supplemental Analyses: Considering Fathers’ Earlier Incarceration

The above analyses show that paternal incarceration in early childhood, but not paternal 
incarceration in middle childhood or adolescence, has deleterious consequences for adoles-
cent behavior. One potential explanation is that the strains of paternal incarceration in early 
childhood are exacerbated when fathers have an incarceration history, as fathers’ earlier 
incarceration can trigger a cascade of proliferating strains that affect fathers and their fami-
lies. I estimated the relationship between early childhood paternal incarceration and ado-
lescent behavior for children with and without previously incarcerated fathers. The patterns 
are inconsistent across outcomes. When fathers have an incarceration history, early child-
hood paternal incarceration is positively associated with delinquency (b = 0.175, p < .05). 
When fathers do not have an incarceration history, early childhood paternal incarceration 
is positively associated with externalizing problems (b = 0.188, p < .01) and attention prob-
lems (b = 0.184, p < .01). The differences in coefficients across groups are not statistically 
significant across all outcomes. These findings should be interpreted cautiously, as they do 
not rigorously account for time-varying selection into paternal incarceration, but provide 
suggestive evidence of the importance of considering criminal justice contact across the 
entire life course.

Supplemental Analyses: Multiple Periods of Exposure to Paternal Incarceration

Another potential related explanation for the primary findings—that exposure to paternal 
incarceration in early childhood is particularly consequential for adolescent behavior—is 
that those who experience paternal incarceration in early childhood may experience addi-
tional episodes of paternal incarceration in middle childhood or adolescence, and these 
additional episodes drive the observed relationship between early childhood paternal incar-
ceration and adolescent behavior. I examined this possibility with two sets of supplemental 
analyses.

First, I excluded adolescents who experience paternal incarceration at more than one of 
the three time periods (n = 446). These results are mostly consistent with the main analy-
ses. Adjusted estimates show that paternal incarceration in early childhood is associated 
with greater externalizing problems (b = 0.137, p < .05) and attention problems (b = 0.151, 
p < .05) in adolescence. These estimates also show that paternal incarceration in middle 
childhood and early adolescence is not significantly associated with adolescent behavior. 
Therefore, these analyses suggest the relationship between paternal incarceration in early 
childhood and adolescent behavior is not driven by those experiencing paternal incarcera-
tion across multiple time periods.

Second, for the estimates of paternal incarceration in middle childhood and early ado-
lescence, I allowed adolescents with previously incarcerated fathers into the reference cat-
egory. These results show that paternal incarceration in middle childhood is not associated 
with adolescent behavior, consistent with the main analyses. These results also show that 
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children who experience paternal incarceration in early adolescence, compared to children 
who do not experience paternal incarceration in early adolescence, have more externaliz-
ing problems (b = 0.119, p < .05), attention problems (b = 0.113, p < .05), and delinquency 
(b = 0.176, p < .01). Therefore, there is some evidence that multiple episodes of paternal 
incarceration can be damaging for adolescent behavior when the last exposure occurs in 
early adolescence, though these supplemental analyses provide a less rigorous causal test 
than the main analyses.

Supplemental Analyses: Variation Across Father’s Pre‑incarceration Residential Status

Another potential explanation for the null consequences of paternal incarceration in middle 
childhood and adolescence is that many children are not living with their fathers by mid-
dle childhood or adolescence (and therefore his incarceration would be less consequential 
[Geller et al. 2012]). I considered this possibility by estimating the time-varying relation-
ship between paternal incarceration and adolescent behavior separately by father’s residen-
tial status. These analyses show that paternal incarceration in middle childhood and adoles-
cence is not significantly associated with outcomes regardless of father’s residential status. 
For example, among children with residential fathers at the 5-year survey (and therefore 
immediately prior to the measure of paternal incarceration), paternal incarceration in mid-
dle childhood is not significantly associated with internalizing problems (b = 0.079), exter-
nalizing problems (b = 0.087), attention problems (b = 0.013), and delinquency (b = 0.114). 
Among children with nonresidential fathers, paternal incarceration in middle childhood 
is also not significantly associated with internalizing problems (b = 0.083), externaliz-
ing problems (b = 0.017), attention problems (b = 0.154), or delinquency (b = − 0.089). 
The differences across these two subgroups are not statistically significant (Paternoster 
et  al. 1998). The patterns are similar with respect to paternal incarceration exposure in 
adolescence.6

Explaining the Relationship Between Paternal Incarceration and Adolescent 
Behavior

The above analyses demonstrate the importance of considering the intergenerational conse-
quences of paternal incarceration in a temporal framework. To better understand the long-
lasting consequences of paternal incarceration in early childhood for adolescent behavior, 
I consider five sets of proliferating strains, or mechanisms, that may explain this associa-
tion: (1) the parental relationship, (2) economic wellbeing, (3) parenting, (4) health, and 
(5) residence.

First, I consider the relationship between paternal incarceration in early childhood and 
each of the mechanisms, finding that paternal incarceration in early childhood is indepen-
dently associated with nearly all of the mechanisms considered (see “Appendix Table 8”). 
Net of all covariates, paternal incarceration in early childhood is associated with all three 
measures of the parental relationship (parental separation, mother-reported relationship 

6 Other supplemental analyses considered race/ethnic and gender heterogeneity in the time-varying con-
sequences of paternal incarceration for adolescent behavior. Findings show that paternal incarceration in 
early childhood, middle childhood, and early adolescence is similarly associated with adolescent behavior 
for Whites, Blacks, and Hispanics and for girls and boys.
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quality, and father-reported relationship quality). Paternal incarceration is also associated 
with three measures of economic wellbeing (mother’s poverty, father’s poverty, and father’s 
material hardship), three measures of parenting (father’s engagement, mother’s reports of 
father’s shared responsibility in parenting, mother’s reports of father’s cooperation in par-
enting), one measure of health (mother’s perceived social support), and two measures of 
residence (mother’s residential move and father’s residential move).

Table  5 presents results from analyses that explicitly considers these mechanisms. 
This table only presents coefficients for the three outcomes linked to paternal incarcera-
tion in early childhood: externalizing problems, attention problems, and delinquency. 
These findings demonstrate that changes in the parental relationship following paternal 
incarceration—measured as parental separation, mother-reported relationship quality, and 
father-reported relationship quality—explains 21% of the relationship between paternal 
incarceration in early childhood and externalizing problems (with the coefficient decreas-
ing from 0.155 [p < .05] to 0.122 [p < .10]), 12% of the relationship between paternal incar-
ceration in early childhood and attention problems (0.172 [p < .001] to 0.151 [p < .01]), and 
21% of the relationship between paternal incarceration in early childhood and delinquency 
(0.121 [p < .05] to 0.095 [n.s.]).7

Other potential mechanisms—particularly economic wellbeing, parenting, and health—
explain a moderate amount of the relationship between paternal incarceration in early 
childhood and adolescent behavior. For example, economic wellbeing—measured as moth-
er’s and father’s household income and material hardship—explains 18% of the paternal 
incarceration coefficient estimating externalizing problems (with the coefficient decreasing 
from 0.155 [p < .05] to 0.127 [p < .05]), 3% of the coefficient estimating attention problems 
(0.172 [p < .001] to 0.167 [p < .01]), and 21% of the coefficient estimating delinquency 
(0.121 [p < .05]) to 0.096 [p < .10]). Similarly, parenting explains between 14% and 17% 
of the association, and health explains between 9% and 16% of the association. Measures 
of residence explain relatively little of the association (8% for externalizing problems, 5% 
for attention problems, and 12% for delinquency). In the final model, which includes all 
potential mechanisms, the relationship between early childhood paternal incarceration 
and all outcomes is reduced in magnitude, though the estimates of externalizing problems 
(b = 0.120, p < .05) and attention problems (b = 0.139, p < .01) remain statistically signifi-
cant. The relationship between early childhood paternal incarceration and delinquency is 
not statistically significant (b = 0.090). Sobel-Goodman tests and counterfactual framework 
mediation analyses document consistent results.

Discussion

Paternal incarceration is an adverse childhood experience that is common among economi-
cally disadvantaged children of color. Grounded in theories of strain and stress, research 
documents mostly detrimental intergenerational consequences of paternal incarceration for 
behavioral, educational, and health outcomes of children and adolescents (for reviews, see 

7 I separately considered the three individual measures of the parental relationship in supplemental analy-
ses. Changes in parental separation explains between 9 and 20% (depending on the outcome) of the associa-
tion between paternal incarceration in early childhood and adolescent behavior, changes in mother-reported 
relationship quality explains between 12 and 22%, and changes in father-reported relationship quality 
explains between 7 and 14%.
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Foster and Hagan 2015; Johnson and Easterling 2012; Murray et  al. 2012; Travis et  al. 
2014; Turney and Goodsell 2018; Wildeman et  al. 2018; Wildeman and Western 2010). 
Existing research does not consider dynamic selection, the fact that both one’s risk of 
exposure to paternal incarceration and one’s reactions to paternal incarceration might vary 
based on the timing of its occurrence, and often precludes a precise examination of mech-
anisms. In this article, I draw on general strain theory, a framework commonly used to 
understand adolescent behavior, and augment it with aspects of the stress process perspec-
tive to examine the average and time-varying relationships between paternal incarceration 
and adolescent behavior and to examine the mechanisms underlying these relationships.

Data from the Fragile Families and Child Wellbeing Study, a cohort of children born in 
urban areas at the peak of the prison boom, suggest three primary conclusions. First, pater-
nal incarceration—experienced at any point between ages 1 and 15—has deleterious con-
sequences for adolescents’ externalizing problems, attention problems, and delinquency. 
Theoretically, the deleterious consequences of paternal incarceration is consistent with 
general strain theory. Strains, such as paternal incarceration, can facilitate negative emo-
tions that lead to adolescent behavior problems (Agnew 1992). Empirically, these adverse 
consequences are consistent with prior research showing paternal incarceration increases 
behavior problems in early childhood (Geller et  al. 2009; Geller et  al. 2012; Wildeman 
2010) and middle childhood (Haskins 2015; Turney 2017). The findings are also broadly 
consistent with research documenting paternal incarceration leads to adversities in ado-
lescence including social network disadvantages (Bryan 2017), early sexual onset (Tur-
ney and Goldberg 2019), depressive symptoms (Swisher and Roettger 2012), delinquency 
(Swisher and Roettger 2012; Swisher and Shaw-Smith 2015), and drug use (Roettger et al. 
2011). The results also show that paternal incarceration is not associated with adolescents’ 
internalizing problems, following from prior research documenting null effects of paternal 
incarceration for internalizing behaviors in early childhood (Geller et al. 2012) and depres-
sive symptoms in adolescence (Swisher and Shaw-Smith 2015).

Second, after adjusting for time-stable and time-varying characteristics associated with 
risk of exposure to paternal incarceration, paternal incarceration in early childhood is asso-
ciated with externalizing problems, attention problems, and delinquency in adolescence, 
extending our understanding of the repercussions of paternal incarceration. Importantly, 
the consequences of paternal incarceration in early childhood are larger than the conse-
quences of paternal incarceration at any point through adolescence, highlighting the impor-
tance of this time-varying approach. Relatedly, the consequences of paternal incarceration 
in middle childhood or early adolescence for adolescent behavior results from dynamic 
selection into paternal incarceration. That is, observed bivariate differences in adolescent 
outcomes become small and statistically non-significant after accounting for time-varying 
characteristics associated with exposure to paternal incarceration such as poverty, neigh-
borhood disadvantage, or parental substance use (Giordano et al. 2019; Johnson and East-
erling 2012).8 Those who first experience paternal incarceration at later points in the life 

8 Importantly, the comparison group changes over time. The estimates of early childhood paternal incar-
ceration compare children who experience paternal incarceration between ages 1 and 5 to children who do 
not experience paternal incarceration during this time period. The subsequent analyses compare (1) children 
who experience paternal incarceration between ages 5 and 9 to children who do not experience paternal 
incarceration between ages 1 and 9 and (2) children who experience paternal incarceration between ages 
9 and 15 to children who do not experience paternal incarceration between ages 1 and 15. Those who first 
experience paternal incarceration at later points in the life course may be a more select group than those 
who experience paternal incarceration in early childhood (which, coincidentally, bolsters the findings about 
the consequences of early childhood paternal incarceration).
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course may be a more select group than those who experience paternal incarceration in 
early childhood (which strengthens the findings about the consequences of early childhood 
paternal incarceration).9

Theoretically, these findings are consistent with general strain theory, as young children 
may have more difficulties than older children in managing negative emotions emerging 
from strains. These findings run counter, however, to another component of general strain 
theory, which suggests that more recently occurring events create more difficulties for ado-
lescents (Agnew 1992). Here it is useful to augment general strain theory with the stress 
process perspective, a paradigm that posits how stressors unfold in a social context and 
more explicitly highlights the fundamental importance of timing (Pearlin et al. 1981; Pear-
lin 1989). Specifically, this framework posits that both one’s risk of exposure to stressors 
and one’s reactions to stressors can vary depending on the timing of their occurrence in the 
life course (Pearlin and Skaff 1996). Early childhood is a critical period in the life course 
(Entwisle and Alexander 1989). Children exposed to paternal incarceration in early child-
hood may experience a cascade of accumulating stressors both prior to and after paternal 
incarceration that contribute to behavior problems in adolescence.

Empirically, these findings depart from the relatively limited prior research that comes 
to inconsistent findings about the repercussions of paternal incarceration timing. One study, 
which used the PSID to examine the effects of residential parent incarceration, finds that 
parental incarceration in both early childhood (ages 0–5) and adolescence (ages 11–16) 
are linked to internalizing and externalizing behaviors (Johnson 2009; also see Young 
et  al. 2020). Another study, using Add Health, finds that paternal incarceration through-
out the life course—including early childhood, middle childhood, and adolescence—is 
positively associated with adolescent delinquency (Swisher and Shaw-Smith 2015). The 
current study extends prior research by considering dynamic selection into paternal incar-
ceration and, accordingly, documents the importance of considering paternal incarceration 
in a temporal framework (Brand and Xie 2007). Further, by showing heterogeneity in the 
consequences of paternal incarceration by timing of exposure, these findings complement 
and extend other research documenting heterogeneity in the effects of paternal incarcera-
tion (Turanovic et  al. 2012; Turney 2017). This temporal framework may be useful for 
understanding other criminological inquiries such as the association between neighborhood 
social control and crime, the role of peer influence in adolescent substance abuse, or the 
effects of felony convictions on employment.

Third, I find that children exposed to paternal incarceration in early childhood expe-
rience additional adversities, or proliferating stains and stressors, stemming from their 
fathers’ incarceration, a point consistent with the stress process perspective that suggests 
stressors produce additional stressors (Umberson et al. 2014). Paternal incarceration trig-
gers adversities that reverberate throughout many aspects of family life, a point that fur-
ther highlights the importance of augmenting general strain theory with aspects of the 
stress process perspective (Pearlin et al. 1997). Paternal incarceration makes maintaining 
romantic relationships difficult (Comfort 2008); reduces fathers’ economic contributions 
to households, creates additional expenses, and alters employment patterns of family mem-
bers (Western 2006); and decreases fathers’ ability to coparent, both while incapacitated 
and upon release (Turney and Wildeman 2013). These familial strains may independently 

9 It may also be that paternal incarceration occurring in middle childhood or adolescence is stress-relieving 
for some families, with offsetting positive and negative consequences of paternal incarceration, a possibility 
to explore in future research.
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endanger negative emotions such as anger. Indeed, general strain theory suggests that anger 
is critical in understanding the relationship between strains and adolescent behavior. Anger 
remains unmeasured in the data, but the consideration of this particular pathway (either 
from paternal incarceration or additional strains stemming from paternal incarceration) is 
an important direction for future research (Porter and King 2015). Future research may also 
benefit from considering the time-varying consequences of paternal incarceration for fami-
lies more generally.

Changes in residence (measured by making a residential move and neighborhood disad-
vantage) explains a relatively small portion of the relationship between paternal incarcera-
tion in early childhood and adolescent behavior. Paternal incarceration triggers residen-
tial instability but not a change in neighborhood disadvantage, according to results shown 
in “Appendix Table 8”, suggesting that families are moving but to similar neighborhoods 
(Geller and Franklin 2014). It may be that family characteristics—such as parental rela-
tionships and parenting—are more important in explaining the consequences of paternal 
incarceration in early childhood and that neighborhood characteristics take on more impor-
tance in middle childhood or adolescence, when youth begin to spend more time in their 
communities.

Limitations

These analyses provide the first accounting of dynamic selection into paternal incarcera-
tion and, accordingly, document the importance of accounting for heterogeneous time-var-
ying processes. However, the results should be interpreted in light of several limitations. 
First, the analyses cannot account for unobserved characteristics that social learning the-
ory suggests might explain the relationship between paternal incarceration and adolescent 
behavior (Akers 2011). The analyses account for factors that often co-occur with paternal 
incarceration (including substance use, domestic violence, and impulsivity), but the data 
exclude information about other types of criminal behavior that immediately preceded the 
incarceration. Distinguishing the time-varying effect of paternal incarceration from the 
time-varying effect of other related strains, such as violent behavior or impairments from 
severe substance abuse, is an important direction for future research. Second, these data 
necessarily exclude parents’ time-varying experiences prior to the offspring’s birth. A life 
course approach suggests that prior strains, unmeasured in these data, could be formative 
in facilitating additional strains; therefore, it would be especially instructive for future data 
collection efforts to follow the children born to the focal children in the Fragile Families 
data. Third, though the analyses examine heterogeneity in the timing of paternal incarcera-
tion, other types of heterogeneity remain unobserved. For example, the data do not contain 
precise measures of incarceration duration, incarceration frequency, or reasons for incar-
ceration. Future data collection efforts, perhaps by using linked administrative data, should 
explore how these forms of heterogeneity may differentially affect adolescent behavior. 
Finally, though it is unlikely offspring behavior leads to paternal incarceration, future 
research should simultaneously consider both time-varying treatments and time-varying 
effects (Wodtke et al. 2016).

Conclusions

The strains of paternal incarceration for adolescents are well documented (Foster and 
Hagan 2015). This research provides a foundation for integrating general strain theory with 
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two critical aspects of the stress process perspective, one that highlights the proliferation 
of stressors and another that highlights the importance of examining the timing of stress-
ors. This research empirically extends existing research on the intergenerational conse-
quences of paternal incarceration by considering dynamic selection into paternal incarcera-
tion. Taking into account dynamic selection into paternal incarceration, by adjusting for a 
host of individual- and family-level characteristics measured immediately prior to paternal 
incarceration, provides a more careful accounting of the consequences of paternal incarcer-
ation than previously considered. It also allows for an examination of time-varying conse-
quences, as paternal incarceration is both shaped by the broader family context and shapes 
the broader family context, which additionally facilitates a precise investigation of the pro-
liferating stressors linking paternal incarceration to adolescent behavior. Findings suggest 
paternal incarceration early in the life course is a strain with long-term consequences that 
extend through adolescence, by facilitating chains of adversity that accumulate throughout 
early childhood, middle childhood, and adolescence. Given that strains such as paternal 
incarceration are concentrated among vulnerable groups (Pearlin 1989), the proliferating 
chains of adversity that both precede and follow paternal incarceration may exacerbate 
existing inequalities in adolescent behavior.
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