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Abstract 

The purpose of this research was to investigate the association between gross household income 

during early adolescence and property crime from early adolescence into young adulthood.  A 

truncated version of recent nationally representative sample—the National Longitudinal Survey 

of Youth (1997-2006)—was married with a set of sociological and developmental theories to 

explore these processes.  Results from Study I indicate that cumulative property crime did not 

significantly differ by income but did differ by race and gender; parent-adolescent relationship 

quality significantly differed by income; emotional problems significantly differed by gender; 

and criminal arrests significantly differed by income, gender, and race.  In addition, baseline and 

change scores for all variables of interest shared substantial variation. Results from Study II 

indicate that controlling for gender, race, and household structure, gross household income 

during early adolescence had a significant positive association with cumulative property crime 

from early adolescence into young adulthood.  Parent-adolescent relationship quality (but not 

emotional problems) helped to explain this association. In general, these mediated processes did 

not significantly differ by income, gender, or race.  Results from Study III indicate that criminal 

arrests from early adolescence into young adulthood explained a substantial portion of the 

variance between income and cumulative property crime from early adolescence into young 

adulthood, and partially mediated the association between income and property crime.  Criminal 

arrests during adolescence also explained a substantial portion of the variance between income 

and property crime during adulthood, and partially mediated the association between income and 

property crime during adulthood.  For these processes, moderated mediation was occurring.  On 

the one hand, criminal arrests during adolescence generally deterred adults from later engaging 
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in property crime, but this association was only significant higher income adolescents ($25,001-

$100,000).  On the other hand, criminal arrests during adolescence were associated with higher 

counts of property crime for those adults who generally engaged in at least one property crime, 

but this association was only significant for adolescents for lower middle income adolescents 

($10,001-$25,000).  Implications of these findings and future research are discussed. 
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CHAPTER 1: INTRODUCTION 

The U.S. is in a global economic recession.  The Bureau of Labor Statistics1 reported that 

employment2 is continuing to fall across nearly all major industry sectors (down 2.6 million from 

November 2008 to February 2009).  The current economic downturn is likely to cause significant 

increases both in the number of Americans who are poor and the number living in deep poverty 

(i.e., with incomes below half of the poverty line, Parrott, 2008).  Like previous recessions, the 

soaring poverty rate may mean that more people, including adolescents, will resort to crime.  

In general, crime in the U.S. has a substantial societal cost.  Estimates of the overall costs 

of crime in current dollars range from roughly $300 billion (Miller, Cohen, & Rossman, 1993) to 

over $1 trillion (Anderson, 1999).  Teenagers are responsible for 20 to 30 percent of all criminal 

arrests.  If the crimes committed by teenagers are representative of crime in general, the societal 

cost of youth crime could be between $60 and $300 billion annually (Levitt & Lochner, 2000). 

Additionally, individual crime records could impede future employment opportunities and 

financial success.  If researchers are better able to understand antecedents and correlates of 

crime, then plans could be made to intervene, save societal costs, and boost earning power and 

employment opportunities for adolescents and young adults.  Therefore, it is imperative that 

researchers better understand the possible effects of the current economic downturn on 

adolescent property crime. 

The current studies marry theory and data to offer insight into adolescent property crime.  

More specifically, sociological and developmental theories and current data will be used to 

examine the association between household income and property crime trajectories from early 

adolescence into young adulthood.  The data comes from the National Longitudinal Sample of 

1 Of the U.S. Department of Labor 
2 Non-farm payroll 
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Youth (NLSY97; 1997 – 2006), which captures information on gross household income, 

adolescent property crime, parent-adolescent relationship quality, emotional problems, criminal 

arrests, and socio-demographic characteristics from the time period of early adolescence (12 – 13 

yrs old) into young adulthood (22 – 23 yrs old).  The data from these studies ranges from 1997 to 

2006 and represents a period of relative economic stability for the majority and economic growth 

for those households in the top 20 percent (Greenstein, Jaffe, & Kayatin, 1999).  

Most studies assessing the association between household income and adolescent 

outcomes have used data from past time periods of economic downturn, including The Great 

Depression (e.g., Elder, 1999) and the economic recession of the 1980’s (e.g., Conger, Ge, Elder, 

Lorenz, & Simons, 1994).  These developmental studies generally demonstrated a negative 

relationship between household income and behavioral problems, with lower income adolescents 

being more likely to display behavioral problems than higher income adolescents.  

The current set of studies assesses the saliency of traditional sociological and 

developmental models with current data that captures a stable economic climate.  Perhaps 

adolescents react differently to their household’s economic standing during more stable times.  

The utilization of a recent, nationally representative dataset within a multi-disciplinary 

framework can provide new insights on the link between household income, property crime, 

emotional problems, parent-adolescent relationship quality, and arrests for adolescents of 

different socio-demographic backgrounds.  Historically, sociological studies model the structural 

forces that shape individual behavior, whereas developmental studies model the emotional and 

relational processes that affect individual outcomes depending on developmental stage and 

context.  The structural forces and motivations for adolescent property crime may have changed 

over time (e.g., since the recessions of the 1930s and 1980s).  The currents studies can contribute 
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to the literature on economic status and developmental outcomes, informing how adolescents 

react to the present economic downturn. 

Theoretical Perspectives 

Three sociological and developmental theories that explicitly link household income with 

crime can be referred to as relative deprivation, strain, and family stress.  Each of these three 

theories alludes to the importance of the socio-cultural environment as shaping adolescent’s 

engagement in crime through dynamic psychosocial processes.  Relative deprivation theory 

argues that adolescents who experience deprivation, such as low family income status, are at-risk 

for experiencing depression and anxiety—symptoms associated with emotional problems (e.g., 

Runciman, 1966; Walker, Wong & Kretzchmar, 2002).  Strain theory posits that when 

individuals are unable to achieve the universal goal of accumulating material wealth—The 

American Dream—due to their current financial standing and the accompanying structural 

limitations, they are at-risk for experiencing intense frustration, or strain (Merton, 1938).  

Similarly, family stress theory postulates that parents and adolescents who experience financial 

strain tend to have more emotional problems and are less likely to have positive parent-

adolescent relationships (for a review, see Conger & Donnellan, 2007).  As a result of these 

intense feelings of strain, emotional problems, and low relationship quality, adolescents must 

adapt.  Crime is one potential source of adaptation.  Lacking concrete models of financial 

success in their immediate, worlds, adolescents may reject culturally acceptable ways of 

financial success and turn to property crime (Conger & Donnellan, 2007; Merton, 1938; 

Runciman, 1966).    

The current research embedded these traditional theories within a life course framework 

to help further cultivate criminological theory on the psychological and relational dynamics of 
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adolescent crime.  The central thesis of the life course framework is developmental pathways are 

heterogeneous (Elder, 1998).  Adolescents may react very differently to the same circumstance, 

depending on the unique set of conditions that surround them.  Emotional problems, parent-

adolescent relationship quality, socio-demographic factors, criminal consequences, and 

developmental stage can all influence the pathway an adolescent takes.  Based on this theory, 

household income is not inherently associated with property crime; rather, household income is 

associated with emotional well-being, parent-adolescent relationship quality and criminal arrests, 

which, in turn, is associated with property crime.  This mediation process suggests that 

adolescent property crime may be avoided or curtailed during economic crises by improving 

adolescent emotional well-being, parent-adolescent relationship quality, and arrest records.   

Life course theory further argues that the socio-cultural environment in which an 

adolescent is immersed—as reflected by socio-demographic circumstances—helps to shape 

individual processes and developmental outcomes.  Elder (1998) posits that although some 

individuals are able to select the paths they follow, such as the choice to engage in property 

crime, these choices are not made in a social vacuum.  All life choices are contingent on the 

opportunities and constraints of social structure, including gender, race and income.  For 

example, adolescents of low income status may be especially drawn to engage in property crime 

because they perceive it as an opportunity to momentarily raise their income status.  However, a 

limitation of this behavior is getting caught, which might lead to arrest and a greater loss of 

income.  Given the inherent opportunities and constraints affiliated with gender, race and 

income, this set of studies models whether the association between household income, emotional 

problems, parent-adolescent relationship quality, criminal arrests, and crime differ by income, 

gender and race.    
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Lastly, life course theory argues that developmental stage is important in determining the 

association between socio-demographic circumstances, individual processes, and developmental 

outcomes (Elder, 1998).  Coming from a life course perspective, Schoon (1996) argues that the 

effect of economic standing is amplified during times of rapid change.  During the transition 

from childhood into adolescence, individuals’ experience multiple intrinsic changes, including 

enhanced cognitive abilities, increased focus on peers and neighbors, and decreased focus on 

families of origin, and multiple extrinsic changes, including movement from primary to 

secondary school and increased responsibilities (for a review, see Eccles, Midgley, Wigfield, 

Buchanan, Reuman, Flanagan, & Iver, 1993).  The combination of these rapid changes should 

accentuate the association between household income and property crime, potentially setting into 

place individual property crime trajectories that last into young adulthood.  Although gross 

household income is undoubtedly important every year across the life course, property crime 

trajectories are to a large extent shaped by individual choices that are made during early 

adolescence.  Structural forces during early adolescence, including gross household income, 

gender and race, should affect individual choices to engage in property crime, and in turn, 

property crime trajectories into adulthood.  Because of the importance of structural forces during 

early adolescence, the current research uses income status during early adolescence (age 12 – 13 

in 1997) to determine differences in property crime through parent-adolescent relationship 

quality and emotional problems across the period of adolescence and into young adulthood.    

The NLSY97 captured individuals who were in adolescence during the late 1990’s and 

early 2000’s—a time period of economic stability for the majority and growth from those in the 

top quintile (Greenstein, Jaffe & Kayatin, 1999).  As proposed by life course theory (Elder, 

1998), the association between household income and property crime trajectories during 
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adolescence should work through individual experiences and these mediation processes should 

differ as a function of income, gender and race.  Used in conjunction with past studies done 

during time period of economic downturn, the current set of studies could help to shed light on 

how adolescents may react to the current economic downturn. 

Overview 

Given the present economic crisis and the possibility that adolescents will turn to 

property crime in order to adapt to financial strain, it is important that researchers examine the 

link between household income and property crime during adolescence.  Much research has 

focused on the association between household income and developmental outcomes, especially 

during periods of economic downturn.  However, few studies have examined the association 

between household income and property crime through individual experiences during time 

periods of economic growth or how this association may differ depending on socio-demographic 

characteristics.  The current research, therefore, uses traditional economic, sociological and 

developmental theories as well as a recently collected, nationally representative dataset to 

address these empirical gaps.  The following chapter more explicitly outlines the motivation and 

empirical evidence underscoring the association between household income, parent-adolescent 

relationship quality, emotional problems, criminal arrests and property crime during adolescence. 
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CHAPTER 2: MOTIVATION AND EMPIRICAL EVIDENCE 

 In this chapter, the literature on household income, property crime from early 

adolescence into young adulthood, parent-adolescent relationship quality, emotional problems, 

and criminal arrests is examined.  This chapter begins with a brief review of the psychosocial 

processes that motivate individuals to engage in property crime during adolescence.  Income, 

gender, and racial differences in these motivational processes are also considered, as life course 

theory posits that socio-demographic circumstances serve to shape individual adaptation 

processes.  Next, this chapter outlines literature on the relationship between household income 

and property crime, using traditional sociological and developmental theories—strain, relative 

deprivation, and family stress.  In the last section of this chapter, literature on the relationship 

between household income, criminal arrests, and property crime is considered, as criminal arrests 

may play a pivotal role in adolescent property crime trajectories.  Finally, possible income, race 

and gender differences in the association between criminal arrests and property crime are 

considered. 

Motivations for Adolescent Property Crime 

According to Agnew (1997), the period of adolescence is in and of itself a source of 

perceived stress due to developmental changes that occur during this period.  Coupled with low 

autonomy, this perceived stress arguably makes adolescents more likely than children or adults 

to engage in crime, creating an age-crime curve from childhood into adulthood (for a review, see 

Moffitt, 1997).  There are three main reasons adolescents may engage in relatively more property 

crime than children or adults: (a) shift in the level of their autonomy, (b) their environmental 

perceptions; and (c) adolescents are more likely than children or adults to react to adversity 

through delinquency. 
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First, early adolescence is a period of transition when youth become more autonomous 

from their parents (Erikson, 1968).  Psychological autonomy is a fundamental aspect of child 

development, related to aspect of self-control and related self processes, mastery motivation, and 

competence (Bridges, 2003; Maccoby & Martin, 1983).  The development of psychological 

autonomy is largely the product of the child’s interaction with the environment, of which 

parental granting of autonomy is one important contribution (Barber, 1997; Steinberg, 2001).  

Roles and responsibilities between parents and adolescents are renegotiated, the frequency of 

conflict between parents and adolescents may increase for some but not all (Laursen, Coy, & 

Collins, 1998), and relationships become realigned to represent a more equal balance of power 

(Collins, 1992; Steinberg, 1990).  Relationships are multidimensional—comprised of both 

psychological and behavioral dimensions.  Multiple studies have demonstrated that both of these 

dimensions of the parent-adolescent relationship play an important role in predicting 

developmental outcomes (e.g. Pettit et al., 2001).  Because both relative deprivation (Runcimann, 

1966) and strain (Merton, 1938) theories posit that income status affects crime trajectories 

through psychological processes, the current research focuses on the psychological dimension of 

parent-adolescent relationship quality.  As posited by strain and family stress theory, the 

experience of poor parent-adolescent relationship quality is associated with delinquency during 

adolescence (for a review, see Conger & Conger, 2008).    

Second, adolescents are more likely than children or adults to perceive their environment 

as adverse.  Due to developing cognitive abilities, adolescents’ perceptions of the social world 

are often self-directed and introspective.  Adolescents are more likely than children or young 

adults to react to stressful life events with depression, anger, frustration, nervousness, and 



21 

 

anxiety (Banez & Compas, 1990).  These symptoms have been categorized under the umbrella of 

emotional problems and are correlated with behavioral problems (e.g., Wilde, 1996).     

Third, adolescents are more likely than children or adults react to adversity through 

delinquency.  Given that early adolescents are poorly prepared to deal with adversity and lack the 

power and autonomy to cope effectively when difficult situations occur, the anger and frustration 

that stem from adversity are more likely to lead to crime (Agnew, 1997).  In contrast, older 

adolescents and adults have learned more effective coping strategies, have become less self-

directed in their perceptions, and have gained the relative independence and power to escape 

adverse conditions giving them a lower likelihood of engaging in crime (for a review, see 

Agnew, 1997).     

Essentially, experiences during adolescence play a key role in motivating adolescents to 

engage in crime.  As suggested by relative deprivation, strain, and family stress theories, 

adolescents may be particularly likely to experience poor parent-adolescent relationship quality 

and emotional problems and engage in crime when they experience economic adversity.  To test 

this hypothesis, the current research utilizes NLSY97 data to model how parent-adolescent 

relationship quality and emotional problems are associated with individuals engaging in property 

crime across the period of adolescence into young adulthood.     

The following section more closely examines the theoretical and empirical association 

between household income and property crime.  This section is divided into two main parts.  The 

first describes the economic landscape of the U.S. between 1997 and 2006.  The second outlines 

theories and empirical research on the association between income status and adolescent property 

crime. 
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Income Status and Adolescent Property Crime 

The National Longitudinal Survey of Youth (NLSY97) captured adolescents through the 

late 1990’s and early 2000’s—a period characterized by economic security.  However, the 

economy was not without problems (Greenstein, Jaffe, & Kayetin, 1998).  In 2006, the poverty 

rate for households with children under 18 was 17.4 percent, and income inequality was 

continuing to grow (Congressional Budget Office, 1998).  The Congressional Budget Office 

(CBO) reported that between 1979 and 2006, income grew more among relatively high 

(compared to low) income groups, thereby contributing to the inequality.  As shown in Table 1, 

the differential income growth resulted in a 206 income discrepancy of $16,500 in the bottom 

fifth, $184,400 in the top fifth, and $1,200,300 in the top 1 percent. 

Table 1.  Percent growth between 1979 and 2006 and the resultant income discrepancy by 

income strata 

Strata Percent growth (1979-2006) 2006 income discrepancy in 

thousands 

Bottom fifth 11 

 

16.5 

Second fifth 18 

 

 

Middle  21 

 

 

Fourth fifth 32 

 

 

Top fifth 87 

 

184.4 

     Top 1% 265 1200.3 

 

In unequal environments, it can be deduced that the experience of strain, relative 

deprivation, and family stress should be particularly prominent, as a relatively low income is 

even farther away from wealthier others.  In turn, this experience of amplified deprivation may 
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affect parent-adolescent relationship quality, emotional problems, and propensities to engage in 

property crime. 

Integrating theories of strain, relative deprivation and family stress within a life course 

framework can help to shed light on why psychosocial processes and behaviors may be validated 

more for adolescents of a given income status, gender, and race.  Essential to the life course 

framework is the notion that trajectories are heterogeneous (Loeber & LeBlank, 1997).  

Structural experiences, such as income status during early adolescence, gender, and race, are 

believed to play a role in shaping adolescent perceptions and behaviors. 

From this life course framework of social structures, different behaviors and perceptions 

will be awarded with more (or less) resources for adolescents of different income status.  In a 

broad sense, status commonly connotes a place within a recognized hierarchy or division of a 

group.  Engaging in crime reflects many attributes generally associated with higher status, 

including strength, spontaneity, and leadership.  It is possible that relatively low income 

adolescents reap more benefits from engaging in crime than relatively high income adolescents 

because they have more status to gain.  Warr (2002) argues that among low income adolescents, 

status within the peer group may be the only source of status in their lives.  Thus, among low 

income adolescents, status through criminal engagement should be particularly important to 

individual’s sense of self and emotional well-being.  To test this hypothesis, the current research 

models for potential differences in associations between adolescent emotional problems, parent-

adolescent relationship quality, and property crime depending on income status.  Furthermore, 

potential gender and race differences are considered. 
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Gender and Race Differences in Income Status and Adolescent Property Crime 

 Little is known about how gender and race may affect the association between household 

income, parent-adolescent relationship quality, emotional difficulties and crime.  Together with 

developmental stage, gender is one of the most consistent predictors of crime and emotional 

problems (Farnsworth & Teske, 1995).  Numerous studies indicate that while men are typically 

socialized to act out aggressively against others (often resulting in property crime), women are 

typically socialized to direct distress inward (often resulting in emotional problems).  Women 

have higher rates of depression and anxiety disorders (referred to as ―internalizing‖ disorders or 

emotional problems), whereas men have higher rates of antisocial disorders (also called 

―externalizing‖ disorders) (Robins, Locke, & Reiger, 1991; Rosenfeld, 1999).  This gender 

difference in developmental outcomes may be the result of gendered norms and scripts as well as 

biological differences between males and females.  Because criminal behaviors often exhibit the 

qualities that adolescent males prize, including daring, spontaneity, toughness and leadership 

(Warr, 2002), males with emotional difficulties may be particularly driven to engage in property 

crime as a means of proving their status.  As such, the association between emotional problems 

and property crime may be particularly strong among male adolescents, even though emotional 

problems are more common among female adolescents.  As suggested by family stress, strain, 

and relative deprivation theory, these gendered responses should be particularly likely in the face 

of economic deprivation. 

It is also possible that race affects the association between household income and 

developmental outcomes.  Little is known about whether race continues to have an effect on 

developmental outcomes when adjusting for economic disadvantage.  Hill (2006) argues that it is 

important for researchers to disentangle the effects of race and income on developmental 
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outcomes to have a clearer understanding of the socio-demographic sources of individual 

behavioral functioning.  However, this disentanglement is difficult to accomplish.  In the 

economic landscape of the U.S., blacks are disproportionately represented among low income 

individuals.  To accurately tease apart race from income effects, researchers must oversample 

minority groups—namely, low income whites and high income blacks (Hill, 2006).  Therefore, 

nationally representative samples, such as NLSY97, are not ideal for this type of analysis.  

Although NLSY97 does oversample minority ethnic groups, it does not oversample minority 

ethnic groups within each income group (i.e., low income white adolescents and high income 

black adolescents).    

The current research examines how the association between parent-adolescent 

relationship quality, emotional problems, arrests, and property crime may differ by race.  Race 

and household income may have either a linear or interactive effect on cumulative property 

crime.  In terms of linear effects, race may have very little to no association with parent-

adolescent relationship quality, emotional problems, and/or property crime when controlling for 

income status.  Conversely, controlling for race, income status may have no or very little 

association with parent-adolescent relationship quality, emotional problems, and/or property 

crime.  It is generally believed that both race and income status are independent predictors of 

cumulative property crime.  Linear analysis determines whether one factor is relatively more 

important than another in determining property crime trajectories through parent-adolescent 

relationship quality and emotional problems. 

In terms of interactive effects, it is possible that one race is more likely than another to 

engage property crime when they experience economic deprivation.  For example, it may be that 

low income status and minority status (i.e., black versus white) have a multiplicative (i.e., 
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interactive) association with property crime, thereby making adolescents of low income and 

minority status (i.e., black) particularly likely to engage in property crime.  Essentially, 

interactive analysis can pick up on whether the effect of income status is a more salient predictor 

of property crime trajectories through parent-adolescent relationship quality and emotional 

problems for one race compared to another.  The current research, therefore, examines the linear 

as well as the interactive influence of race and household income on property crime trajectories 

from early adolescence into young adulthood through parent-adolescent relationship quality and 

emotional problems.  All race by income interactions should be interpreted with caution since 

blacks and whites are unequally distributed across the income distribution. 

A final dimension that is speculated to effect adolescent property crime trajectories is the 

experience of being arrested.  The following section reviews the theoretical and empirical 

literature on the general association between income status, criminal arrests and property crime 

as well as possible income, gender and racial differences in this association. 

Income Status, Criminal Arrests, and Adolescent Property Crime 

As a group, adolescents make up a substantial portion of criminal arrests.  According to 

the Uniform Crime Reporting Program (UCR, 2008)3, 26 percent of property arrests occurred for 

individuals under the age 18 in 2007.  The primary purpose of criminal arrests is to punish and 

deter individuals from engaging in future crime.  However, being arrested may have the opposite 

effect, actually leading adolescents to engage in more crime because resources are accumulated 

during the arrest experience.  For example, adolescents who have been arrested for engaging in 

crime may be grouped together, giving them an opportunity to learn more criminal skills from 

one another.  To assess this possibility, Imai and colleagues (2004) coined the term ―arrest 

                                                 
3 A nationwide collection of police reports from nearly 17,000 local law enforcement agencies compiled by the FBI 
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effect‖ to mean the overall effect of past arrests on individuals’ criminal behavior (Imai, 

Katayama & Krishna, 2004).     

According to life course theory, individuals will continue behaving in a certain way if it 

is a perceived opportunity, serving to benefit them within their society (Loeber & LeBlank, 

1997).  Similarly, economic theories of crime posit that, all else equal, individuals are more 

likely to continue engaging in criminal activity if the expected gains are higher.  The risk of 

being arrested serves as a key factor affecting the expected gains to criminal activity (Becker, 

1968).  Although engaging in crime may enable low income adolescents to raise their popularity 

status (for a review, see Warr, 2002) and directly provide them with more resources, the 

probability of being arrested may deter low income adolescents from engaging in crime.  Pogue 

(1975) and Trumball (1989) argue that the probability of being caught and punished—the 

perceived probability effect—rather than the harshness of punishment, is the principal crime 

deterrent.  As such, criminal arrests may influence property crime trajectories both in the short- 

and long-run.  To assess the long-term effects of criminal arrests on adult property crime as a 

function of income status, gender and race, the current research utilizes a temporal design.  In 

particular, the experience of being arrested between the ages of 12 and 17 (1997 - 2001)—the 

period of adolescence—is used to predict growth in cumulative property crime for these 

individuals between the ages 18 and 22 (2002-2006)—the period of young adulthood.  These 

models control for property crime during adolescence in order to rule out the possibility that the 

estimated association between adolescent arrests and adult property crime is being driven by 

property crime during adolescence.  Potential race and gender differences in the association 

between criminal arrests and cumulative property crime are also considered.    
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Gender and Race Differences in Income Status, Criminal Arrests, and Adolescent Property 

Crime 

Even though self-report data has found no significant racial differences in crime 

engagement, police data is increasingly showing that blacks are much more likely to be arrested 

for criminal behavior than whites (for a review, see Pettit & Western, 2004).  In fact, it is 

becoming so common for African American males without a high school education to be arrested 

that a number of researchers are now arguing criminal arrests are a new step in the life course for 

African Americans (Pettit & Western, 2004).  Using the first round of data from NLSY97, Levitt 

and Lochner (2000) found that youth arrests dramatically vary by gender and race.  Males under 

age 18 are three times more likely to be arrested from property crime than females, and black 

adolescents under age 18 are two times more likely to be arrested for property crime than white 

adolescents.    

The current research will examine the possibility that income status has a differential 

effect on property crime and criminal arrests depending on race and gender.  It may be that, net 

of previous property crime, low income black and male adolescents are more likely than their 

counterparts to be arrested.  In turn, they may (or may not) be at higher-risk for engaging in more 

property crime in the future, net of their prior crime behaviors.  To assess the long-term effects 

of criminal arrests as a function of income status, gender and race, the current research utilizes a 

temporal design.  These models are estimated differentially as a function of household income, 

gender, and race to pick up on potential socio-demographic differences in the arrest effect on 

individual property crime trajectories. 
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CHAPTER 3: CONCEPTUAL APPROACH 

 Considered as a whole, theories and empirical research on the relationship between gross 

household income and property crime indicate that low income adolescents engage in more 

property crime.  Furthermore, parent-adolescent relationship quality and adolescent emotional 

problems, socio-demographic characteristics (i.e., income status, gender and race), and criminal 

arrests play a central role in explaining and shaping property crime trajectories.  Many studies 

have demonstrated a direct association between parent-adolescent relationship quality, emotional 

problems, socio-demographic and criminal arrests on property crime.  However, few studies 

have examined how the relationship between parent-adolescent relationship quality, emotional 

problems, criminal arrests, and property crime is shaped by socio-demographic circumstances.  

The studies reported here test conceptual models constructed from this perspective and advance 

understanding of how socio-demographic characteristics may serve to shape the relationship 

between income status and property crime through parent-adolescent relationship quality, 

emotional problems, and criminal arrests. 
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CHAPTER 4: STUDY DESIGN 

In this chapter, the conceptual model that guides this research is discussed.  Then, a more 

thorough description of the NLSY97 is provided, followed by a description of the variables and 

measures selected to operationalize the constructs in the conceptual models.     

Conceptual Model 

This research was guided by a conceptual model (Figure 1, Table 2) that was constructed 

based on economic and sociological theories embedded in a life course perspective.  The 

analyses derived from the conceptual model was designed to test the extent to which parent-

adolescent relationship quality, emotional problems, and criminal arrests explain (i.e., mediate) 

income differences in property crime as a function of socio-demographic characteristics.  

Emotional problems, parent-adolescent relationship quality, and criminal arrests were modeled 

as mediators because, as demonstrated in chapter 2, these factors have been shown to play a key 

role in motivating adolescents to engage in property crime.  It was hypothesized that parent-

adolescent relationship quality, emotional problems, and criminal arrests would partially mediate 

the association between income status and property crime.  More specifically, adolescents with 

more emotional problems and lower quality parent-adolescent relationships would be more likely 

to engage in property crime, and adolescents with an arrest record would be more likely to 

discontinue engaging in property crime in the future for fear of being re-arrested  

The current analysis also modeled the extent to which socio-demographic characteristics 

shape (i.e., moderate) these mediated processes.  Age 12-13 socio-demographic measurements 

were selected because this is the time when individuals undergo the transition from childhood 

into adolescence and crime trajectories begin.  According to life course theory, socio-structural 
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differences may be amplified as individuals undergo this transition across the life course 

(Schoon, 2006).     

As found in past research examining the direct effect of socio-demographic 

characteristics on individual outcomes, it was, finally, hypothesized that property crime and 

criminal arrests would be more common among lower income, male and black adolescents 

(compared to higher income, female, and white adolescents); emotional problems would be more 

common among lower income, female, and white adolescents (compared to higher income, male, 

and black adolescents); and parent-adolescent relationship quality would be more common 

among higher income, female and white adolescents (compared to lower income, male and black 

adolescents).    
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Figure 1. Conceptual Model of Property Crime Trajectories from Early Adolescence into Young Adulthood 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Socio-demographic Moderators 

Gross Household Income  

Gender 

Race 

 

 

Mediators 

Parent-Adolescent Relationship Quality during Early Adolescence 

Adolescent Emotional Problems during Late Adolescence into Young Adulthood  

Criminal Arrests from Early Adolescence into Young Adulthood (age 12 – 22) and 

during Adolescence (age 12 – 18) 

 

Property Crime Trajectories   

Early Adolescence – Young Adulthood (age 12 – 22) 

Young Adulthood (age 18 – 22) 

 

Gross Household Income  

Early Adolescence (age 12 – 13) 
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Table 2. Purpose, Goals, Key Variables and Method of Analysis by Study 

 Study I Study II Study III 

Purpose of Study To run preliminary analysis for 

Study II and Study III 

To test the full conceptual model 

using parent-adolescent 

relationship quality and emotional 

problems  as the mediators  

 

To test the full conceptual model 

using criminal arrests as the 

mediator 

Goals of Study  To impute for missingness on 

all analytic variables 

 To assess mean differences in 

key analytic variables by 

income status during early 

adolescence 

 To specify the best fitting 

growth curve trajectories for 

property crime, parent-

adolescent relationship quality, 

emotional problems, and 

criminal arrests 

 

To assess the degree to which 

parent-adolescent relationship 

quality and emotional problems 

mediate the link between time-

invariant income status and 

trajectories of property crime as a 

function of time-invariant income 

status, gender and race during 

early adolescence 

To assess the degree to which 

criminal arrests mediate the 

relationship between time-

invariance income status and 

property crime trajectories as a 

function of time-invariant income 

status, gender and race during 

early adolescence 

Outcome Growth 

Curve Trajectories 

 

Property crime from early 

adolescence into young adulthood 

(age 12 – 22, rounds 1 – 10)  

Property crime from early 

adolescence into young adulthood 

(age 12 – 22, rounds 1 – 10)  

 Property crime from early 

adolescence into young 

adulthood (age 12 – 22, rounds 

1 – 10)  

 Property crime during 

adulthood (age 18 – 22, rounds 

8 – 10) 

 

Independent Variable 

 

Gross household income during 

early adolescence (age 12 – 13, 

round 1) 

Gross household income during 

early adolescence (age 12 – 13, 

round 1) 

Gross household income during 

early adolescence (age 12 – 13, 

round 1) 
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Time Invariant 

Moderators 

 

N/A  Gross household income during 

early adolescence (age 12 – 13, 

round 1) 

 Gender (1 = female, 0 = male) 

 Race (1 = black, 0 = white) 

 Gross household income during 

early adolescence (age 12 – 13, 

round 1) 

 Gender (1 = female, 0 = male) 

 Race (1 = black, 0 = white) 

 

Mediating Variables 

 

N/A  Parent-adolescent relationship 

quality rounds 1 – 3, age 12 – 

15) 

 Emotional problems (rounds 4, 

6, 8 and 10, age 16 – 22) 

 

 Criminal arrests from early 

adolescence into young 

adulthood (rounds 1 – 10, age 

12 - 22) 

 Criminal arrests during 

adolescence (rounds 1 – 6, age 

12 – 18) 

 

Controls N/A 

 
 Race (1 = black, 0 = white) 

 Gender (1 = female, 0 = male) 

 Household Structure (1 = 

parents married, 0 = other) 

 Race (1 = black, 0 = white) 

 Gender (1 = female, 0 = male) 

 Household Structure (1 = 

parents married, 0 = other) 

 

Method(s) of Analysis  Multivariate multiple 

imputation 

 One-way ANOVAs with 

Bonferonni comparisons 

 Mixed effects growth curve 

modeling  

 

 Multilevel growth curve 

modeling using within-person 

parameters as outcomes 

 Single level modeling  

 Multilevel growth curve 

modeling using within-person 

parameters as outcomes 

 Single level modeling 

Table 2 continued. Purpose of Study, Key Variables and Method of Analysis by Study 
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Sample 

To test the aforementioned hypotheses, this research uses data from ten rounds (i.e., time 

points) of data collection (1997–2006) of the National Longitudinal Survey of Youth 1997 

cohort (NLSY97; Moore, Pedlow, Krishnamurty, & Wolter, 2000).  The NLSY97 is an ongoing 

nationally representative panel study of 8,989 youths ages 12 to 16 on December 31, 1996.  To 

ensure that the adolescents are close in age, the current research will use a truncated portion of 

the NLSY97—2,975 youths born between January 1, 1984 and December 31, 1986.  Thus, the 

youth analyzed in this research will be between the ages 12 and 13 in round 1 and between the 

ages 21 and 22 in round 10, spanning the course from early adolescence into young adulthood.  

Although this truncation confounds age and year of data collection, it enables the examination of 

developmental processes from early adolescence into young adulthood.    

Table 3 provides a broad overview of the truncated NLSY97 sample that will be used for 

the current research as well as a demographic comparison of the truncated sample with the full 

NLSY sample.  There were no significant income, gender, or ethnic differences between 

samples.    

Table 3. Comparison of Imputed Truncated Sample with Original and Truncated Sample 

 

  

Original Sample  

(Age 12 - 18) 

Truncated Sample  

(Age 12 - 13) 

Imputed Truncated 

Sample 

(Age 12 - 13) 

Gross HH Income 

3.90 

(1.29) 

3.83 

(1.29) 

3.73 

(1.25) 

Gender 

0.49 

(0.50) 

0.48 

(0.50) 

0.48 

(0.50) 

Ethnicity 

0.27 

(0.44) 

0.26 

(0.44) 

0.26 

(0.44) 
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Measures 

A variety of measures were used to operationalize the constructs included in the 

conceptual model.  Table 5 lists the study variables and measures.  Table 7 presents descriptive 

information (i.e., mean, standard deviation, range) on each imputed variable by round.  The 

following text provides a more thorough description of each variable. 

Developmental Outcome Measure 

Cumulative property crime.   To measure cumulative property crime, responses to survey 

inquiries about engagement in different types of property crime during the previous year were 

summed across the ten years.  NLSY97 asked adolescents about their participation in four 

different types of property crimes in the previous year (round 1) or since the date of last 

interview (subsequent rounds).  The types of property crime included: 

 Purposely damaged or destroyed property not belonging to the respondent  

 Stole something worth less than $50  

 Stole something worth $50 or more (including a car)  

 Other property crimes, including fencing stolen property, possessing or receiving stolen 

property, or selling something for more than it was worth  

Adolescents received a score of 1 for each type of property crime that adolescents reported 

engaging in during the previous year.  Given that four types of property crime are assessed, 

adolescents could have received a cumulative property crime score ranging from 0 – 4 within 

each year and a score ranging from 0 – 40 across the ten year period.   
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Beginning in round 8 when the youth were between the ages of 18 and 19, the sample for 

the crime section was restricted.  The crime questions were asked only of respondents who had 

ever reported being arrested between round 1 – round 7 and also a control group of 

approximately 10% of the respondents for comparison.  Thus, all models will be biased towards 

individuals who had been arrested during adolescence and should be interpreted with caution.    

Household Income Indicator 

Household income status.   The key predictor variable for the current analyses is 

household income status during early adolescence.  During the first round of data collection, 

NLSY97 gathered data on total household income in the previous calendar year (1996) from one 

parent.  Several questions were combined to create this income variable: non-farm and farm 

wages, the wages of the respondent’s spouse/partner, child support, interest and dividends from 

stocks or mutual funds, rental income, retirement pension/alimony/Social Security payments, 

parents’ income if the respondent resides with them, monetary public support sources, and other 

income.  To reduce the proportion of missing ("don't know" or "refused") data, respondents who 

did not provide exact dollar answers to questions were asked follow-up questions designed to 

elicit approximate information.  In particular, these respondents were asked to select the 

applicable category from a predefined list of ranges.  This step reduced the missingness by 89 

percent within the full sample.  After taking these steps to increase data response, 75 percent of 

the truncated sample for the current analysis (2249/2975) provided information on their total 

household income.    

To protect the confidentiality of respondents, the survey "top-coded" the highest income 

values, with responses ranging from $0 to $246,474.  For example, the wage and salary income 

variable was top-coded, but variables indicating the amount received from public assistance 



38 

 

programs were not.  For each of these variables with high values, the top 2 percent of reported 

values were top-coded and replaced with the mean of the high values.   Calculating top-coded 

values in this way allows statistics such as means to accurately reflect the status of the population 

under examination without violating respondent privacy.    

Given that many parents only indicated the income range that their household fell into, a 

continuous variable would be biased towards the mean of these income categories.  A categorical 

variable was used for the current analyses in accordance with the categorical breakdown of 

income ranges utilized by the NLSY survey.  Please refer to Table 4 to view the income range, 

income-to-needs ratio, and sample size of each income category.    

Table 4. Descriptives of Income Categories 

Category Income Range Median Income-to-Needs 

Ratio
a 

Sample Size 

1      $0 - $5,000 0.15 

 

180 

2 $5,001 - $10,000 0.46 

 

261 

3 $10,001 - $25,000 1.07 

 

801 

4 $25,001 - $50,000 2.29 

 

823 

5  $50,001 - $100,000 4.57 

 

738 

6 $100,000 - $250,000
b 10.67 

 

170 

a
 The median income-to-needs ratio was calculated for by using the median income for each income 

category (e.g., $2,500 for the first income group) and then dividing this median by the 1997 poverty 

threshold ($16,400) for a four person family. 
b In the current truncated NLSY97 sample of 12-13 olds, reported household incomes during 1997 maxed 

out at $250,000. 
 

Mediators 

 The current studies measured three mediators, each reflecting adolescent experiences at 

some point across the ten year time period.  In particular, the current analysis measured mother-

adolescent relationship quality, adolescent emotional problems, and criminal arrests. 
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Mother-adolescent relationship quality.   Although adolescents were asked about the quality 

of their relationships with both their mothers and fathers, adolescent relationship quality with 

mothers and fathers should not always share 100 percent covariance.  In fact, the association 

between mother-adolescent relationship quality and father-adolescent relationship quality in the 

current sample was 0.55.  Thus, to simplify the analysis, mother-adolescent relationship quality 

was measured to represent the quality of the parent-adolescent relationship more generally.   All 

results should be interpreted in light of this decision.    

To assess mother-adolescent relationship quality, respondents were asked questions about the 

opinions they have of the mother during the first three rounds.  These questions included: 

 Do you think highly of your mother? 

 Do you want to be like your mother? 

 Do you enjoy spending time with her? 

Responses to each item were gauged using a 5-point Likert scale that ranged from strongly 

disagree (0) to strongly agree (4).  To calculate an overall parent-adolescent relationship quality 

score, items were summed, producing a range from 0 – 12.  The Cronbach’s alpha reliability 

coefficients for parent-adolescent relationship quality between round 1 and round 3 were 0.74, 

0.75 and 0.71.   

Adolescent emotional problems.   During round 4, 6, 8 and 10, respondents were asked 

questions to assess the extent to which they experienced emotional problems, including: 

 How often have you been a nervous person during the previous year? 

 How often have you been calm/peaceful during the previous year? 

 How often have you been down or blue during the previous year? 

 How often have you been happy during the previous year? 
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 How often have you been so down in the dumps that nothing could cheer you up during 

the previous year? 

Responses to each item were gauged using a 4-point Likert scale that ranged from never (1) to 

often (4).  These questions are a five-item short version of the mental Health Inventory (MHI) 

(Veit & Ware, 1983).  To calculate an overall assessment of mental health, items assessing 

positive feelings (i.e., peacefulness, happiness) were reverse scored and then all items were 

summed, producing a range from 0 – 20.  The Chronbach’s alpha reliability coefficients for 

mental health during round 4, round 6, round 8 and round 10 were 0.76, 0.77, 0.77, and 0.78, 

respectfully. 

Criminal arrests.   To gauge criminal arrests, respondents were asked whether they had 

ever been arrested by the police or taken into custody for an illegal or delinquent offense (not 

including arrests for minor traffic violations) in the previous year (round 1) or since the date of 

last interview (subsequent rounds).  If adolescents reported that they had been arrested in the 

previous year, then they received a dummy code of 1 (as opposed to 0) for criminal arrests 

during that round. 

Controls and Moderators 

Race.   Adolescent race was used as both a control and moderator for baseline property 

crime at round 1 and trajectories of cumulative property crime over time.  Race will be coded ―1‖ 

if adolescents reported being black and ―0‖ if adolescents reported being white in round 1. 

Gender.  Adolescent gender was used as a both a control and moderator for baseline 

property crime at round 1 and trajectories of cumulative property crime over time.  Gender was 

coded as ―1‖ if adolescents reported being female and ―0‖ if otherwise. 
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 Household structure.  Finally, household structure was modeled as a control for baseline 

levels and trajectories of cumulative property crime.  Household structure was coded as a ―0‖ if 

the parents report being married or being in a committed, long term relationship and ―1‖ if the 

responding parent reports being in any other type of relationship.
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Table 5. Study variables and measures 

 

Variables Type Measures Round(s) 

Cumulative 

property crime 

C Adolescents responded yes to any of the following criminal activities during the previous 

year:  

-Purposely damaged or destroyed property not belonging to the respondent  

-Stole something worth less than $50  

-Stole something worth $50 or more (including a car)  

-Other property crimes, including fencing stolen property, possessing or receiving stolen 

property, or selling something for more than it was worth  

These scores were then summed across years, resulting in a cumulative score 

(CUM) 

1-10 

Criminal arrests D Adolescents responded yes to having been arrested by the police or taken into custody for 

an illegal or delinquent offense (not including arrests for minor traffic violations) during 

the previous year.  These scores were then summed across years, resulting in a cumulative 

score. 

(ARREST = 1) 

1-10 

Parent-adolescent 

relationship quality 

C Adolescents reported how much they agreed (0 = strongly disagree, 4 = strongly agree) 

with the following statements: 

-Enjoy spending time with mother 

-Want to be like mother 

-Thinking highly of mother 

Responses to items were summed to calculate an overall measure of relationship quality 

(PA) 

1-3 
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Variables Type Measures Round(s) 

Emotional problems C Pulling from the Mental Health Inventory (MHI) (Veit & Ware, 1983), adolescents 

reported how often (1 = never, 4 = often) they experienced the following feelings: 

-Nervousness 

-Calm/peacefulness 

-Down or blue 

-Happy 

-Depressed 

Items assessing positive feelings were reverse-scored and responses to items were 

summed to calculate an overall measure of emotional problems 

(EMO) 

4, 6, 8, 10 

Gross household 

income during early 

adolescence 

C Parents responding to the following items assessing income, either indicating the 

exact dollar amount or the range of income in which they fell: 

-Non-farm and farm wages 

-Wages of the respondent's spouse/partner 

-Child support 

-Interest and dividends from stocks or mutual funds 

-Rental income 

-Retirement pension/alimony/Social Security payments 

-Parents' income if the respondent reside with them 

-Monetary public support sources 

-Other income 

Items were summed to indicate an overall score of gross household income.   This 

summation was then categorized into the following ranges:  

0 – 5,000; 5,001 – 10,000; 10,001 – 25,000; 25,001 – 50000; 50,000 – 100,000; and 

100,001 – 250,000 

1 

Gender D (MALE = 0, FEMALE = 1) 1 

Race D (WHITE = 0, BLACK = 1) 1 

Household 

Structure 

D (BIO PARENTS NOT MARRIED = 0; BIO PARENTS MARRIED = 1)  
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CHAPTER 5: STUDY I METHODOLOGY AND RESULTS 

Study I has three main goals: (1) to impute missing data for all analytic variable; (2) to 

assess mean differences for key analytical variables by gross household income, gender, and 

race, as well as by gender and race for each income category; and (3) to establish the best-fitting 

growth curves for the outcome variable (i.e., trajectories of cumulative property crime) and the 

mediators (i.e., parent-adolescent relationship quality, emotional problems, and criminal arrests).  

To meet the first goal, multivariate imputation was run for all variables to provide imputed 

estimates that take into consideration the margin of error.  To meet the second goal, one-way 

ANOVA’s were run with Bonferroni comparisons to correct for Type I errors.  To meet the third 

goal, each variable of interest was plotted over time for a random selection of adolescents and a 

series of nested within-person models was estimated to establish the best fitting growth curve 

equation.  These results were used to inform the specific models that will be analyzed in Study II 

and Study III.  The following outlines both the Study I methodology and results to lay the 

foundation for the Study II and Study III methodological models. 
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Study I Methodology and Results 

Multiple Multivariate Imputation 

Multiple imputation was used for all analytic variables to maximize the sample size and 

to adjust for potential nonrandom missingness that may bias the sample.  Because household 

income was the primary variable with a high property of missing values (25 percent), variables 

selected to impute for missingness were based on theory as well as their bivariate association 

with household income missingness.  A few of the selected variables included mother education, 

father education, household structure, and mobility.  Table 6 lists the bivariate associations 

between the selected variables and household income variables.    

  



 

 46 

Table 6. Bivariate logit estimates between missingness on household income and indicators 

Indicators Estimates 

 

Round 1 number of residences since birth 

 

0.44*** 

(0.04) 

Highest grade biological father completed 0.02** 

(0.01) 

Highest grade biological mother completed -0.01* 

(0.01) 

Household structure -0.33* 

(0.05) 

Round 1 property crime -3.54*** 

(0.08) 

Round 1 parent-adolescent relationship quality -0.63*** 

(0.01) 

Race 0.03 

(0.03) 

MSA 0.08* 

(0.03) 

Biological mom's age -0.01* 

(0.00) 

Round 1 health insurance coverage -0.06** 

(0.02) 

*p <. 05; **p < .01; ***p < .001. 

Because the association between the selected variables and household income 

missingness were significant, there was evidence that responsiveness to the household income 

measure was nonrandom and multiple imputation was appropriate.  These significant variables 

were then used to impute for the missing household income values.   

Multiple imputation approaches to missing data restore variability to regression-based 

imputations.  The multiple imputation process involved two steps: (1) simulate the posterior 

distribution of the regression coefficients; and (2) use the simulated parameter values to estimate 

each missing value from its multivariate regression (with bootstrap estimation) on the observed 
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variables for the same subject, adding to this estimate a random error selected from the 

distribution of residuals obtained in the data set.  This process was repeated twenty times to 

establish a margin of error around the imputed variables.  Because the imputed estimates for each 

variable were strongly correlated, they were then averaged to establish a single set of imputed 

variables to use in the multivariate study analysis.   

Please refer to Table 3, found in Chapter 4, to view a comparison of the full and original 

truncated sample with the imputed truncated sample.  Table 8 contains descriptives for each 

imputed variable.    
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Table 7. Descriptives of imputed variables 

  Mean 

Survey 

Weighted 

Mean SD Range 

Cumulative property crime  2.01 2.12 2.96  0.00 – 29.00 

Cumulative property crime during adolescence  1.81  1.91 2.59  0.00 – 19.00 

Cumulative property crime during adulthood  0.19  0.21 0.77  0.00 – 14.00 

Gross household income  3.73 3.99 1.25 1.00 – 6.00 

Parent-adolescent relationship quality 8.89 9.00 3.01  0.00 – 12.00 

Emotional problems  9.67 9.74 2.56   0.00 – 20.00 

Cumulative arrests  0.50 0.48 1.00 0.00 – 6.00 

Adolescent arrests  0.30 0.28 0.68 0.00 – 5.00 

 

One-way ANOVA’s with Bonferroni Comparisons 

To assess weighted mean differences for key analytic variables by income, gender and 

race (as well as by gender and race within each income category), Study I used one-way 

ANOVA’s with Bonferroni comparisons to adjust for Type I error.  Table 8 shows mean 

differences for key analytic variables by income, gender and race. 
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Table 8. Survey weighted mean differences for key analytic variables by household income, race and gender 

a
Significant differences across gross household income during early adolescence, gender, and race are denoted by dissimilar superscripts. 

b
1 = $0 - $5000; 2 = $5,001 - $10,000; 3 = $10,001 - $25,000; 4 = $25,001 - $50,000; 5 = $50,001 - $100,000; 6 = $100,001 - $250,000.

 

 

 

 

  Gross household income during early adolescence
b 

Race Gender 

  

1 

 (n = 180) 

2 

 (n = 261) 

3 

 (n = 801) 

4 

(n = 823) 

5 

 (n = 738) 

6 

 (n = 170) 

W 

(n = 2207) 

B 

(n = 766)  

M 

(n = 1537) 

F 

(n = 1436) 

PROP 

1.40
a
 

(0.20) 

1.81
a
 

(0.22) 

2.26
a
 

(0.15) 

2.12
a
 

(0.14) 

2.21
a
 

(0.14) 

1.91
a
 

(0.25) 

2.16
a
 

(0.08) 

1.86
b
 

(0.13) 

2.66
a
 

(0.11) 

1.54
b
 

(0.08) 

ADOL 

PROP 

1.32
a
 

(0.18) 

1.54
a
 

(0.17) 

2.04
a
 

(0.12) 

1.93
a
 

(0.12) 

1.98
a
 

(0.12) 

1.71
a
 

(0.23) 

1.95
a
 

(0.07) 

1.66
b
 

(0.11) 

2.37
a
 

(0.09) 

1.42
b
 

(0.08) 

ADULT 

PROP 

0.08
a
 

(0.03) 

0.27
a
 

(0.08) 

0.22
a
 

(0.05) 

0.19
a
 

(0.04) 

0.23
a
 

(0.04) 

0.20
a
 

(0.05) 

0.21
a
 

(0.02) 

0.19
a
 

(0.04) 

0.30
a
 

(0.04) 

0.12
b
 

(0.02) 

PA 

8.41
a
 

(0.34) 

8.35
a
 

(0.26) 

8.42
a
 

(0.16) 

9.15
b
 

(0.13) 

9.32
b
 

(0.11) 

9.70
b
 

(0.22) 

9.01
a
 

(0.08) 

8.92
a
 

(0.15) 

8.91
a
 

(0.10) 

9.08
a
 

(0.10) 

EMO 

10.25
a
 

(0.31) 

10.09
a
 

(0.22) 

10.03
a
 

(0.13) 

9.59
a
 

(0.11) 

9.51
a
 

(0.11) 

9.85
a
 

(0.20) 

9.73
a
 

(0.07) 

9.80
a
 

(0.13) 

9.18
a
 

(0.08) 

10.33
b
 

(2.65) 

ARRST 

0.53
a
 

(0.09) 

0.62
a
 

(0.09) 

0.60
a
 

(0.05) 

0.54
a
 

(0.05) 

0.36
b
 

(0.04) 

0.23
b
 

(0.05) 

0.46
a
 

(0.03) 

0.59
b
 

(0.05) 

0.67
a
 

(0.04) 

0.28
b
 

(0.02) 

ADOL 

ARRST 

0.29
ab

 

(0.06) 

0.36
a
 

(0.06) 

0.35
a
 

(0.04) 

0.33
a
 

(0.03) 

0.20
b
 

(0.03) 

0.08
b
 

(0.02) 

0.26
a
 

(0.02) 

0.34
b
 

(0.04) 

0.37
a
 

(0.03) 

0.18
b
 

(0.02) 

HH INC -- -- -- -- -- -- 

4.12
a
 

(0.03) 

3.28
b
 

(0.05) 

4.05
a
 

(0.04) 

3.92
b
 

(0.04) 

RACE 

0.41
a
 

(0.05) 

0.28
a
 

(0.03) 

0.24
a
 

(0.02) 

0.15
b
 

(0.01) 

0.07
c
 

(0.01) 

0.02
c
 

(0.01) -- -- 

0.15
a
 

(0.01) 

0.16
a
 

(0.01) 

GENDER 

0.51
a
 

(0.05) 

0.50
a
 

(0.04) 

0.53
a
 

(0.02) 

0.49
a
 

(0.02) 

0.47
a
 

(0.02) 

0.42
a
 

(0.05) 

0.48
a
 

(0.01) 

0.50
a
 

(0.02) -- -- 

HH 

STRUCT 

0.33
b
 

(0.05) 

0.16
a
 

(0.03) 

0.32
b
 

(0.02) 

0.72
c
 

(0.02) 

0.92
d
 

(0.01) 

0.95
d
 

(0.02) 

0.70
a
 

(0.01) 

0.41
b
 

(0.02) 

0.68
a
 

(0.02) 

0.63
b
 

(0.02) 
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 Total cumulative property crime from early adolescence into young adulthood did not 

significantly differ by gross household income during early adolescence but did significantly 

differ by race and gender, with whites tending to engage in more property crime than blacks and 

males tending to engage in more property crime than females.  The same pattern of results 

emerged when examining total cumulative property crime during adolescence; there were no 

significant mean differences by income but there were by race and gender.  Finally, total 

cumulative property crime during adulthood did not significantly differ by income or race but did 

differ by gender, with males still tending to engage in more property crime than females.  In 

essence, cumulative property crime tended to generally differ by gender and race but not by 

gross household income during early adolescence. 

 In terms of the proposed mediators, parent-adolescent relationship quality significantly 

differed by gross household income during early adolescence but did not significantly differ by 

gender and race.  In particular, adolescents from the highest three income categories rated their 

parent-adolescent relationship quality significantly higher than adolescents from the lowest three 

income categories.  On the other hand, emotional problems significantly by gender (with females 

having higher scores for emotional problems than males) but did not significantly differ by 

income or race.  In essence, parent-adolescent relationship quality tended to differ by income and 

gender, whereas emotional problems only tended to differ by gender.  Lastly, criminal arrests 

(both from early adolescence into young adulthood and during the period of adolescence 

exclusively) significantly differed by gross household income, gender and race.  Individuals from 

the highest two income categories ($50,000 and above) were arrested less than adolescents from 

the lowest four income categories; females were arrested less than males; and whites were 

arrested less than blacks.    
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 In terms of socio-demographic characteristics, whites tended to have significantly higher 

gross household income scores during early adolescence than blacks.  In addition, higher income 

adolescents, whites, and males more often came from households with two biological parents 

than their counterparts (lower income adolescents, whites, and females). 

 In addition to examining key analytic variables by household income, gender and race, 

the current analysis also examined these variables by race and gender within each income 

category.  A central goal of the current set of studies is to determine whether processes of 

property crime engagement differ by gender or race.  Thus, it is important to examine race and 

gender differences in key analytic variables within each income group, as well as overall patterns 

by income by gender and race.  Please refer to Table 9 to view mean differences for key analytic 

variables by race within each income category. 
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Table 9. Survey weighted mean differences for key analytic variables by race within each income category 

  

1 

 (n = 180) 

2 

 (n = 261) 

3 

 (n = 801) 

4 

(n = 823) 

5 

 (n = 738) 

6 

 (n = 170) 

  

W 

(n = 100) 

B 

(n = 80) 

W 

(n = 163) 

B 

(n = 98) 

W 

(n = 521) 

B 

(n = 280) 

W 

(n = 616) 

B 

(n = 207) 

W 

(n = 647) 

B 

(n = 91) 

W 

(n = 160) 

B 

(n = 10) 

PROP 

1.54a 

(0.30) 

1.20a 

(0.22) 

1.85a 

(0.28) 

1.71a 

(0.31) 

2.24a 

(0.17) 

2.31a 

(0.26) 

2.19a 

(0.15) 

1.70a 

(0.25) 

2.26a 

(0.15) 

1.67a 

(0.27) 

1.92a 

(0.25) 

1.29a 

(0.57) 

ADOL 

PROP 

1.46a 

(0.27) 

1.13a 

(0.22) 

1.60a 

(0.22) 

1.38a 

(0.22) 

2.03a 

(0.15) 

2.06a 

(0.22) 

2.00a 

(0.14) 

1.51a 

(0.22) 

2.01a 

(0.13) 

1.58a 

(0.27) 

1.72a 

(0.23) 

1.14a 

(0.56) 

ADULT 

PROP 

0.08a 

(0.04) 

0.07a 

(0.03) 

0.25a 

(0.09) 

0.33a 

(0.13) 

0.21a 

(0.05) 

0.25a 

(0.08) 

0.19a 

(0.04) 

0.18a 

(0.06) 

0.24a 

(0.09) 

0.09a 

(0.04) 

0.20a 

(0.05) 

0.15a 

(0.15) 

PA 

8.54a 

(0.44) 

8.24a 

(0.56) 

8.29a 

(0.33) 

8.54a 

(3.36) 

8.30a 

(0.19) 

8.77a 

(0.28) 

9.12a 

(0.14) 

9.33a 

(0.25) 

9.33a 

(0.12) 

9.15a 

(0.34) 

9.67a 

(0.22) 

11.27b 

(0.34)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

EMO 

10.56a 

(0.43) 

9.80a 

(0.41) 

10.13a 

(0.28) 

9.97a 

(0.33) 

10.04a 

(0.15) 

9.98a 

(0.24) 

9.60a 

(0.13) 

9.56a 

(0.22) 

9.49a 

(0.11) 

9.65a 

(0.35) 

9.84a 

(0.20) 

10.00a 

(0.61) 

ARRST 

0.52a 

(1.13) 

0.55a 

(0.12) 

0.59a 

(0.11) 

0.69a 

(0.15) 

0.53a 

(0.06) 

0.83a 

(0.11) 

0.56a 

(0.05) 

0.42a 

(0.09) 

0.36a 

(0.04) 

0.32a 

(0.08) 

0.23a 

(0.05) 

0.00b 

(0.00) 

ADOL 

ARRST 

0.29a 

(0.08) 

0.30a 

(0.08) 

0.31a 

(0.07) 

0.50a 

(0.12) 

0.31a 

(0.04) 

0.47a 

(0.09) 

0.34a 

(0.04) 

0.22a 

(0.05) 

0.20a 

(0.03) 

0.21a 

(0.07) 

0.08a 

(0.03) 

0.00b 

(0.00) 
a
Significant differences across race are denoted by dissimilar superscripts. 

b
1 = $0 - $5000; 2 = $5,001 - $10,000; 3 = $10,001 - $25,000; 4 = $25,001 - $50,000; 5 = $50,001 - $100,000; 6 = $100,001 - $250,000.
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 As shown, neither total cumulative property crime from early adolescence into young 

adulthood, cumulative property crime during adolescence, nor cumulative property crime during 

adulthood significantly differed by race within any income category.   

 In terms of mediators, parent-adolescent relationship quality significantly differed by race 

within the highest income category only, though these results may have been driven by the small 

sample of blacks (n = 10) in the highest income group.  Emotional problems did not significantly 

differ by race within any income category.  Also, arrests during adolescence and from early 

adolescence into young adulthood only differed by race within the highest income category, 

which again may have been driven by the small sample of blacks in the highest income group. 

Please refer to Table 10 to view mean differences for key analytic variables by gender 

within each income category.
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Table 10. Mean differences for key analytic variables by gender within each income categoryb 

  

1 

 (n = 180) 

2 

 (n = 261) 

3 

 (n = 801) 

4 

(n = 823) 

5 

 (n = 738) 

6 

 (n = 170) 

  

M 

(n = 89) 

F 

(n = 91) 

M 

(n = 125) 

F 

(n = 136) 

M 

(n = 407) 

F 

(n = 394) 

M 

(n = 436) 

F 

(n = 387) 

M 

(n = 389) 

F 

(n = 349) 

M 

(n = 91) 

F 

(n = 79) 

PROP 

1.74a 

(0.32) 

1.07a 

(1.19) 

2.53a 

(0.38) 

1.07b 

(0.18) 

2.91a 

(0.26) 

1.69a 

(0.14) 

2.67a 

(0.21) 

1.53b 

(0.16) 

2.74a 

(0.21) 

1.61b 

(0.19) 

2.27a 

(0.33) 

1.40a 

(0.36) 

ADOL 

PROP 

1.65a 

(0.31) 

0.31a 

(0.19) 

2.06a 

(0.29) 

1.01b 

(0.16) 

2.59a 

(0.21) 

1.55b 

(0.13) 

2.40a 

(0.18) 

1.43b 

(0.15) 

2.44a 

(0.18) 

1.46b 

(0.16) 

2.01a 

(0.30) 

1.29a 

(0.34) 

ADULT 

PROP 

0.10a 

(0.05) 

0.06a 

(0.03) 

0.48a 

(0.14) 

0.06b 

(0.06) 

0.32a 

(0.09) 

0.13a 

(0.03) 

0.27a 

(0.07) 

0.10b 

(0.03) 

0.30a 

(0.07) 

0.16b 

(0.04) 

0.26a 

(0.07) 

0.10a 

(0.04) 

PA 

8.10a 

(0.57) 

8.72a 

(0.39) 

8.74a 

(0.33) 

7.97a 

(0.39) 

8.27a 

(0.23) 

8.54a 

(0.22) 

8.74a 

(0.19) 

9.59b 

(0.15) 

9.44a 

(0.14) 

9.17a 

(0.18) 

9.58a 

(0.29) 

9.86a 

(0.33) 

EMO 

9.52a 

(0.39) 

10.94b 

(0.45) 

9.54a 

(0.32) 

10.64b 

(0.30) 

9.45a 

(0.17) 

10.53b 

(0.18) 

8.93a 

(0.14) 

10.30b 

(0.16) 

9.08a 

(0.14) 

10.00b 

(0.16) 

9.32a 

(0.27) 

10.58b 

(0.27) 

ARRST 

0.59a 

(1.14) 

0.48a 

(0.11) 

0.91a 

(0.15) 

0.32b 

(0.09) 

0.85a 

(0.09) 

0.38b 

(0.06) 

0.77a 

(0.08) 

0.31b 

(0.05) 

0.52a 

(0.06) 

0.17b 

(0.04) 

0.30a 

(0.07) 

0.12a 

(0.05) 

ADOL 

ARRST 

0.25a 

(0.08) 

0.33a 

(0.09) 

0.51a 

(0.11) 

0.21b 

(0.06) 

0.48a 

(0.07) 

0.23b 

(0.04) 

0.43a 

(0.05) 

0.21b 

(0.04) 

0.29a 

(0.04) 

0.10b 

(0.02) 

0.12a 

(0.04) 

0.02a 

(0.02) 
a
Significant differences across gender are denoted by dissimilar superscripts. 

b
1 = $0 - $5000; 2 = $5,001 - $10,000; 3 = $10,001 - $25,000; 4 = $25,001 - $50,000; 5 = $50,001 - $100,000; 6 = $100,001 - $250,000.  
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As shown, males engaged in more total cumulative property crime from early 

adolescence into young adulthood (as well as during adulthood specifically) than females 

within the second, fourth, and fifth income categories.  During adolescence only, males 

engaged in more total cumulative property crime than females within the second, third, 

fourth, and fifth (but not the first and sixth) income categories.   Please refer to figures 2 

through 4 to view total cumulative property crime across income and by gender. 

Figure 2.  Total cumulative property crime from early adolescence into young adulthood 

across income and by gender 
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Figure 3.  Total cumulative property crime during adulthood across income and by 

gender 

 

Figure 4. Total cumulative property crime during adolescence across income and by 

gender 
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 In terms of the mediators, parent-adolescent relationship quality significantly 

differed by gender in the fourth income category only, with females reporting higher 

quality parent-adolescent relationships than males.  Emotional problems significantly 

differed by gender within every income category, with females experiencing more 

emotional problems than males.  Criminal arrests from early adolescence into young 

adulthood differed by gender within the first five but not the highest income category, 

with males arrested more than females.  However, criminal arrests during adolescence 

significantly differed by gender within the middle four income categories, with males 

arrested more than females during adolescence in most income categories but not in the 

lowest and highest income categories.  Please refer to figures 5 through 7 to view these 

mediators across income and by gender. 

 Figure 5. Parent-adolescent relationship quality during early adolescence across income 

and by gender 
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Figure 6. Emotional problems across income and by gender 

 

Figure 7. Criminal arrests from early adolescence into young adulthood across income 

and by gender 
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  Figure 8.  Criminal arrests during adolescence across income and by gender 
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scale in such a way that the point where time equals zero (the intercept) becomes 

substantively meaningful.  The current analysis centered the data at the first round of data 

collection, so that the intercept generally represented early adolescence.  A central goal of 

the current set of studies is to determine the extent to which parent-adolescent 

relationship quality, emotional problems, and criminal arrests explain the association 

between household income during early adolescence and cumulative property crime from 

early adolescence into young adulthood.  As such, it was necessary to establish within-

person trajectories for the key outcome variable—cumulative property crime—as well as 

the proposed mediators—parent-adolescent relationship quality, adolescent mental health 

and criminal arrests. 

Cumulative Property Crime  

One goal of Study II was to identify features about individuals during early 

adolescence (i.e., round 1; age 12 – 13) that would predict change over time from early 

adolescence into young adulthood (i.e., round 1 – round 10; age 12 – 22).  Goals of study 

III, on the other hand, were two-fold:  (1) the exploration of how cumulative arrests from 

early adolescence into young adulthood were generally associated with cumulative 

property crime from early adolescence into young adulthood (i.e., round 1 – round 10; 

age 12 – 22), and (2) the exploration of how cumulative arrests during adolescence (i.e., 

round 1 – round 6; age 12 – 18) contributed to change over time during young adulthood 

(i.e., round 7 – round 10; age 18 – 22).  To meet the Study II goal and the first Study III 

goal, which were interested in tracking cumulative property crime beginning in 

adolescence, the within-person model was centered at round 1.  To meet the second Study 
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III goal, which was interested in tracking cumulative property crime during adulthood, 

the within-person model was centered at round 7, when all the respondents were between 

the ages of 18 and 19. 

Cumulative Property Crime from Early Adolescence into Young Adulthood 

In order to begin to understand the shape of growth, cumulative property crime 

scores versus time were plotted for a random selection of adolescents from the current 

sample to see if to see if there was a common pattern of crime trajectories.  For the 

growth trajectories assessing cumulative property crime between round 1 and round 10, 

the patterns appeared to be nonlinear, growing from early into late adolescence, and then 

leveling out as adolescents entered into young adulthood.  Figure 9 shows average 

cumulative property crime plotted over time.    

Figure 9.  Average cumulative property crime from early adolescence into young 

adulthood by round 
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After viewing the plots of cumulative property crime over time, the adequacy of 

quadratic functions fit to the data compared to linear functions was assessed using 

goodness-of-fit likelihood ratios.  In other words, a linear model was nested in a quadratic 

model to assess which model best fit the data.  Given that cumulative property crime is a 

positively skewed count variable, multilevel Poisson regression was used.  Multilevel 

Poisson regression assumes that the outcome variable has a Poisson distribution.  Since 

the log likelihood for multilevel Poisson regression has no closed form, the parameters 

were approximated by adaptive Gaussian quadrature using the statistical software 

package, Stata 10. 

Using the likelihood ratio test, the quadratic function better fit the data (χ
2
 = 

479.99, p < 0.000) when considering round 1 – round 10 and a linear function better fit 

the data when considering round 6 – round 10.  Thus, the quadratic function was chosen 

for Study II, which enables the examination of both growth in and desistance from 

cumulative property crime across the period of adolescence and into young adulthood.   

The quadratic model is  

CUMti = β0 + β1(Round)ti + β2(Round)
2

ti, 

where CUMti is the outcome score for cumulative property crime at time t and person i, 

β0 is the intercept or round 1 (age 12 -13) status parameter, β1 is the slope or rate of 

change parameter, and β2 is the rate of rate of change (i.e., rate at which adolescents 

desist from crime). 

In the final within-person model, the round 1 (age 12-13) status parameter was 

0.17, indicating that at age 12 - 13 years adolescents crime score was 0.17 (out of a total 
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possible crime score of 4.00).  Thus, most adolescents were not engaging in property 

crime.  The rate of change parameter was 0.25, indicating that adolescent’s crime score 

increased, on average, by one-sixteenth each year across the ten year time span.  There 

was a high and positive correlation between the round 1 crime status and rate of change 

parameters (r = .78), indicating that adolescents with a higher crime score at round 1 were 

78% more likely to grow over time than adolescents with lower crime scores at round 1.  

This finding indicates that property crime trajectories from early adolescence into young 

adulthood are to a large extent influenced by individual choices to engage in property 

crime during early adolescence (age 12 – 13).  Finally, there was significant variation 

around the average growth parameter, indicating that adolescents deviated from the mean 

trajectory. 

Cumulative Property Crime during Young Adulthood 

For the growth trajectories examining cumulative property crime across the last 

four rounds of data collection, when all the sample respondents had reached young 

adulthood, the patterns appeared to be flat for most and linear for some.  In other words, 

most respondents engaged in no property crime during young adulthood, and some 

respondents engaged in a few crimes.    

Because only a small portion of adolescents engaged in property crime between 

round 7 and round 10, it was decided that the Study III temporal modeling sample should 

be restricted to those adolescents who engaged in property crime at least once during the 

latter four rounds.  Otherwise, the temporal model’s trajectory for cumulative property 

crime would be close to 0.  Thus, the current research assessed the effect of cumulative 
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arrests during the first six rounds on cumulative property crime during the latter four 

rounds—only for those adolescents who engaged in property crime during the first six 

rounds. 

After viewing the plots of cumulative property crime over time, the adequacy of 

quadratic functions fit to the data compared to linear functions was assessed using 

goodness-of-fit likelihood ratios.  Please refer to Figure 10 to view cumulative property 

crime during adulthood as a function of time—for those adolescents who engaged in 

property crime during the first six rounds. 

Figure 10. Average cumulative property crime during young adulthood 
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design, which enables the examination of growth in cumulative property crime from late 

adolescence and into young adulthood.  The linear model is 

CUMti = β 0 + β 1(Round)ti, 

where CUMti is the outcome score for cumulative property crime at time t and person i, 

β0 is the intercept or round 1 (age 12 -13) status parameter and β1 is the slope or rate of 

change parameter. 

In the final temporal within-person model, the round 7 (age 18 – 19) status 

parameter was 5.80 (out of a total possible crime score of 28).  In other words, of 

individuals who engaged in at least one property crime during young adulthood, their 

cumulative crime score at age 18 – 19 was 5.80 across the period of adolescence.  The 

rate of change parameter during adulthood was 0.63.  This score indicated that, of 

individuals who engaged in at least one crime during adulthood, their crime score 

increased, on average, by nearly two-thirds each year across the four year time span.  

Also, there was a positive correlation between the round 1 crime status and rate of change 

parameters (r = .58), indicating that adolescents with a higher crime score at round 7 were 

58% more likely to grow over time than adolescents with lower crime scores at round 7.  

Finally, there was significant variation around the average growth parameter, indicating 

that adolescents deviated from the mean trajectory. 

Trajectories of Mediators 

The mediators were captured at various rounds across the ten year time span.   

Parent-adolescent relationship quality was assessed during early adolescence (round 1 – 

3), emotional problems were assessed during later adolescence and young adulthood 
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(rounds 4, 6, 8 and 10), and criminal arrests were assessed during early adolescence into 

young adulthood (rounds 1 – 10).  Thus, the shapes of the growth curves will be 

somewhat determined by the number of rounds of data collection.  For example, with 

three rounds of data collection, trajectories of parent-adolescent relationship quality can 

only be estimated using either a linear or quadratic model.   

Parent-adolescent Relationship Quality during Early Adolescence 

After viewing the plots of parent-adolescent relationship quality over time, the 

adequacy of quadratic functions fit to the data compared to linear functions was assessed 

using goodness-of-fit likelihood ratios.  As mentioned, parent-adolescent relationship 

quality was only assessed during early adolescence—the first three rounds of data 

collection.  Please refer to Figure 11 to view parent-adolescent relationship quality 

plotted as a function of time.    

Figure 11. Parent-adolescent relationship quality during early adolescence by round 
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Because parent-adolescent relationship quality was normally distributed within 

rounds, multilevel linear regression was used.  Using the likelihood ratio test, the 

quadratic function better fit the data (χ
2
 = 33.90, p < 0.000) for trajectories of parent-

adolescent relationship quality over time.  The quadratic model is  

PAti = β0 + β1(Round)ti + β2(Round)
2
ti + eti, 

where PAti is the outcome score for parent-adolescent relationship quality at time t and 

person i, β0 is the intercept or round 1 (age 12 -13) status parameter, β1 is the slope or rate 

of change parameter, β2 is the rate of rate of change, and e is the residual deviation of 

each time point from the estimated trajectory. 

In the final within-person model for parent-adolescent relationship quality, the 

round 1 (age 12-13) status parameter was 8.56, indicating that at age 12 - 13 years 

adolescents general score of parent-adolescent relationship quality was 8.56 (out of a 

total possible range of 0 to 12).  Thus, most adolescents reported relatively high quality 

parent-adolescent relationships.  The rate of change parameter was -1.77, indicating that 

adolescent’s parent-adolescent relationship quality decreased, on average, by 1.77 points 

each year across the three rounds this variable was collected.  The quadratic term was 

0.34, indicating there was substantial deflection in the growth trajectory.  There was also 

a small correlation between the round 1 crime status and rate of change parameters (r = 

.25), indicating that adolescents with a higher parent-adolescent relationship quality at 

round 1 changed more over time than adolescents with lower parent-adolescent 

relationship quality at round 1.  Finally, there was significant variation around the 

average growth parameter, indicating that adolescents deviated from the mean trajectory. 
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Emotional Problems from Later Adolescence into Young Adulthood 

After viewing the plots of emotional problems over time, the adequacy of 

quadratic functions fit to the data compared to linear functions was assessed using 

goodness-of-fit likelihood ratios.  As mentioned, emotional problems were assessed 

during rounds 4, 6, 8 and 10, thereby capturing the developmental time frame from mid-

adolescence into young adulthood (age 15 – 22).  Please refer to Figure 12 to view 

adolescent emotional problems plotted as a function of time.   

Figure 12. Emotional problems from middle adolescence into young adulthood by round 
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the data (χ
2
 = 175.31, p < 0.000) for trajectories of emotional problems over time.  The 

quadratic model is  

EMOti = β0 + β1(Round)ti + β2(Round)
2

ti + eti, 

where EMOti is the outcome score for emotional problems at time t and person i, β0 is the 

intercept or round 1 (age 12 -13) status parameter, β1 is the slope or rate of change 

parameter, β2 is the rate of rate of change, and e is the residual deviation of each time 

point from the estimated trajectory. 

In the final within-person model for emotional problems, the round 1 (age 12-13) 

status parameter was 8.38, indicating that at age 12 - 13 years adolescents general score 

of parent-adolescent relationship quality was 8.38 (out of a total possible range of 0 to 

20).  Thus most adolescents reported relatively few symptoms of emotional problems.  

The rate of change parameter was 0.82, indicating that adolescent’s emotional problems 

increased, on average, by 0.82 points each year across the four rounds this variable was 

collected.  The quadratic term was -0.08, indicating that this trajectory had a slight, but 

significant, deflection over time.  There was a small correlation between the round 1 

crime status and rate of change parameters (r = -.74), indicating that adolescents with a 

higher emotional problems at round 1 were substantially (74%) less likely to change over 

time than adolescents with fewer emotional problems at round 1.  Finally, there was 

significant variation around the average growth parameter, indicating that adolescents 

deviated from the mean trajectory. 
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Cumulative Arrests from Early Adolescence into Young Adulthood 

After viewing the plots of cumulative arrests over time, it was decided that a 

quadratic function better fit the data as most adolescents were only arrested once.   Please 

refer to Figure 13 to view cumulative arrests plotted as a function of time.    

Figure 13. Criminal arrests from early adolescence into young adulthood by round 
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model has no closed form.  It was, therefore, approximated by adaptive Gaussian 

quadrature.    

ARRESTti = β0 + β1(Round)ti + β2(Round)
2
ti, 

where ARRESTti is the outcome score for arrests at time t and person i, β0 is the intercept 

or round 1 (age 12 -13) status parameter, β1 is the slope or rate of change parameter, and 

β2 is the rate of rate of change (the slope’s primary deflection). 

In the final within-person model for arrests, the round 1 (age 12 – 13) status 

parameter was -4.77.   This negative baseline score indicates that, controlling for change 

over time, adolescents were very unlikely to be arrested at round 1 (age 12 – 13).  The 

rate of change parameter was 1.32, indicating that, on average, adolescents had a 1.32 

growth rate each year.  However, given that the round 1 status parameter was nearly 6 

points below 1 (i.e., the indication that adolescents had been arrested), it is clear that most 

adolescents were still not likely to be arrested across the ten year period.   Finally, the 

quadratic term was -0.19, indicating that the rate of change parameter leveled out over 

time.    
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Study I Integration of Findings 

The Study I results laid the primary foundation for Study II and Study III.  First, 

all multivariate analysis in Study II and Study III were run using the multiply imputed 

data to increase the sample size and reduce the possibility that results were being driven 

by nonrandom missingness.  The bivariate results were used to interpret the multivariate 

findings.  Finally, the within-person growth curves were used as outcomes for the within- 

and between-person models in Study II and Study III.   

The Study I bivariate results examined the extent to which property crime, parent-

adolescent relationship quality, emotional problems, and criminal arrests significantly 

differed by gross household income, gender, and race.  Property crime significantly 

differed by gender, particularly within the second, fourth, and fifth income groups.  

Parent-adolescent relationship quality significantly differed by gross household income 

but not by gender or race.  Emotional problems significantly differed by gender within 

every income category.  Lastly, criminal arrests differed by income, gender and race.  In 

essence, males tended to engage in more property crime than females; higher income 

adolescents tended to have higher quality parent-adolescent relationships than lower 

income adolescents; females tended to experience more emotional problems than males; 

and lower income, black, males tended to be arrested more than higher income, white, 

females.   

As mentioned, the within-person models were used as outcomes for the between-

person models in Study II and Study III.  In and of themselves, the within-person models 

revealed that developmental trajectories followed multiple routes, depending on the 
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outcome of interest.  Cumulative property crime trajectories tended to grow and then 

flatten out as youth desisted from crime during late adolescence; cumulative property 

crime trajectories during young adulthood tended to steadily grow over time; parent-

adolescent relationship quality during early adolescence tended to increase over time 

before flattening out; emotional problems from mid-adolescence into young adulthood 

tended to decrease over time before flattening out during late adolescence; and lastly, 

criminal arrests tended to increase over time before sharply decreasing during mid 

adolescence. 

The within-person models also revealed that developmental trajectories from 

early adolescence into young adulthood were largely shaped by baseline levels during 

early adolescence.  Youth who engaged in more property crime during early adolescence 

were 78 percent more likely to continue engaging in property crime over time.  

Individuals who engaged in more property crime during the transition into young 

adulthood (age 18 – 19) were 58 percent more likely to continue engaging in property 

crime.   

It was also found that adolescents who reported higher quality parent-adolescent 

relationships at round 1 (age 12 – 13) were slightly (25%) more likely to report even 

higher parent-adolescent relationships in the following two rounds, indicating high 

quality relationships tended to grow stronger over time.  Moreover, adolescents who 

reported more emotional problems at round 4 (age 15 – 16) were substantially less likely 

(-74%) to change over time, indicating that high emotional problems were a fairly stable 

trait from mid-adolescence into young adulthood.   
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As mentioned, the within-person parameters were used as outcomes for the 

between-person models in Study II and Study III.  For cumulative property crime, the 

between-person models predicted the constant term (i.e., baseline score at round 1, age 12 

– 13), the slope (i.e., rate of change parameter), and the quadratic term (i.e., rate of 

deflection or desistance parameter).  For parent-adolescent relationship quality and 

emotional problems, the between person-models predicted baseline scores at the first 

round of data collection and the rate of change parameter.  For criminal arrests, the 

between-person models predicted the baseline scores, the rate of change parameter, the 

deflection parameter, and lastly, the change in deflection parameter. 
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CHAPTER 6: STUDY II METHODOLOGY AND RESULTS 

Each individual in NLYS97 has a property crime history from early adolescence 

into young adulthood, with a different baseline level, a unique rate of growth, rate of 

desistance, and a total score at the end of the period from early adolescence into young 

adulthood.  As shown in the conceptual model presented in Chapter 2, these parameters 

of cumulative property crime may be shaped by gross household income during early 

adolescence.  Between-person differences and within-person change in parent-adolescent 

relationship quality and emotional problems may partially account for the relationship 

between gross household income during early adolescence and cumulative property 

crime.  Finally, gender and race may influence the extent to which gross household 

income during early adolescence shapes cumulative property crime through between-

person differences and within-person change in parent-adolescent relationship quality and 

emotional problems. 

To capture each of these parameters of cumulative property crime from early 

adolescence into young adulthood, regression was used in both a multilevel and single 

level framework.  As their names suggest, multilevel models simultaneously integrate 

multiple levels of factors (e.g., time and individual) into an analytical framework, 

whereas traditional single level models can utilize only one level of factors.  Thus, when 

considering two levels of factors (e.g., individual and time), multilevel models are the 

appropriate choice, and when considering one level of factors (e.g., individual), single 

level models are the appropriate choice.   
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The multilevel framework was, therefore, used to predict the following three 

parameters of cumulative property crime trajectories over time: (1) the baseline score at 

round 1; (2) the rate of change from early adolescence into young adulthood, possibly 

ranging from 0 to 4 crimes per round; and (3) the rate at which adolescents desist from 

crime.  Both time-invariant (person-level) factors (e.g., gross household income during 

early adolescence) and time-variant factors (e.g., within-person change in emotional 

problems) were used as predictors of these parameters.  On the other hand, the single 

level framework was used to predict the total individual score of cumulative property 

crime, possibly ranging from 0 to 29 crimes, and only person-level factors (e.g., gross 

household income during early adolescence) were used to predict this total outcome.  

Descriptions were included for both multilevel and single level frameworks. 
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Study II Methodology 

Multilevel Models 

In a multilevel framework, parameters from a within-person (level 1; time-

variant) model serve as outcome variables for a set of simultaneously estimated 

regression equations that can take into consideration both between-person (level 2; time-

invariant) and within-person (level 1; time-variant) explanatory variables.  In the current 

study, the level 1 estimates for baseline property crime, growth in property crime, and 

desistance from property crime (established in the within-person models of Study I) 

served as outcomes for a set of simultaneously estimated equations taking into 

consideration between- and within-person analytic variables.    

The explanatory variables were measured at various rounds.  For one, the socio-

demographic characteristics (household income, gender, race and household structure) 

were measured at round 1 and treated as time-invariant.  A person’s gender and race are 

generally static across the life course so are time-invariant by nature.  Household 

structure, on the other hand, does change across the life course (e.g., 50% of all marriages 

end in divorce), and this change may have a strong influence on individual propensities to 

engage in property crime from early adolescence into young adulthood.  However, 

estimating the association between continuity and change in household structure on 

trajectories of cumulative property crime was not a central goal of the current study.  

Instead, household structure was treated as a control to reduce the model’s error term and 

produce more refined estimates for the key analytic variables.  Finally, the socio-

demographic characteristic, gross household income, was measured at round 1 and 
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treated as time-invariant because the current study was interested in the short- and long-

term effect of gross household income during early adolescence on trajectories of 

cumulative property crime.  Although change in household income may strongly 

influence adolescent’s propensity to engage in property crime, only a small percent of 

NLSY97 had data for gross household income in the latter rounds (e.g., 5.51% in round 

2; 6.52% in round 3; and 9.75% in round 4).  Thus, there was not efficient power to 

examine the effect of continuity and change in gross household income on trajectories of 

cumulative property crime from early adolescence into young adulthood.  Each of the 

socio-demographic characteristics—gender, race, household structure, and gross 

household income—were, therefore, measured at round 1 and treated as time-invariant 

(person-level; level 2). 

In contrast to the socio-demographic characteristics, the proposed mediators, 

parent-adolescent relationship quality and emotional problems, were measured at 

multiple rounds and decomposed into both time-invariant (between-person; level 2) and 

time-variant (within-person; level 1) effects.  Although individuals have some form of 

relationship with their parents and experience emotional problems across the life course, 

NLSY97 captured data on these indicators at intermittent rounds.  Parent-adolescent 

relationship quality was measured at rounds 1, 2 and 3, and emotional problems were 

measured at rounds 4, 6, 8, and 10.  The time-invariant and time-variant estimates for 

parent-adolescent relationship quality and emotional problems were, therefore, based on 

the rounds from which data was collected for these indicators.    
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The final multilevel equations for cumulative property crime were developed 

based on the conceptual model depicted in Figure 1 in chapter III.  More specifically, the 

direct association between time-invariant (between-person; level 2) household income 

and time-variant (within-person; level 1) cumulative property crime was estimated; the 

indirect effect between time-invariant household income and time-variant cumulative 

property crime through time-invariant (between-person; level 2) and time-variant (within-

person; level 1) parent-adolescent relationship quality and emotional problems was 

calculated; and, finally, the influence of time-invariant (between-person; level 2) gross 

household income, gender and race on these indirect processes was estimated. 

Multilevel Mediation Analysis 

Indirect effects, or mediation analysis, permits the examination of processes, that 

is, the means by which an independent variable (X) is associated with an outcome 

variable (Y) through at least one intervening variable, or mediator (M) (Preacher & 

Hayes, 2008).  For the purposes of the current multilevel analysis, simple mediation will 

be used to estimate the extent to which a single mediator (i.e., parent-adolescent 

relationship quality or emotional problems) as opposed to multiple mediators explains the 

association between gross household income and property crime.  Although multiple 

mediator models can be beneficial for many research questions, such as those evaluating 

program effectiveness and the total mechanism through which programs exert their 

influence on individual outcomes (Preacher & Hayes, 2008), they are less relevant for the 

current research question: Does parent-adolescent relationship quality or emotional 
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problems generally account for income differences in property crime? Please refer to 

Figure 14 to view a typical single mediation model. 

Figure 14. Typical mediation model 
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As shown, the typical mediation model assesses whether the independent variable, 

X, effects the outcome variable, Y, through the mediating variable, M.  Preacher and 

Hayes (2008) state at least a dozen methods for testing hypotheses about mediation.  

Multiple authors now argue that mediation models should focus not on the individual 

paths in the mediation model (as proposed by Baron and Kenny, 1986), but instead on the 

product term of the coefficient, ab, under the logic that this product is equal to the 

difference between the total and the direct effect (for a review, see Preacher & Hayes, 

2008).  The product term ab represents the indirect effect, or the extent to which the 

mediator explains the association between the independent and outcome variable for 

every one-unit increase in the independent variable.   

Preacher and Hayes (2008) argue that bootstrapping the product term is the most 

robust method for assessing the significance of the indirect effects.  Bootstrapping 
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methods do not make the assumption that the estimates need to be normally distributed, 

so there is a smaller possibility that Type I or Type II errors being made in the 

significance test.  However, no statistical program currently runs bootstrapping method 

within a multilevel framework.  Still, when sample sizes are large, Krull and MacKinnon 

(1999) argue that Sobel tests for significance are highly reliable, both within single level 

and multilevel frameworks.  Following is the Sobel-Aroian test for significance: 

z-value = a*b/SQRT(b
2
*sa

2
 + a

2
*sb

2
 + sa

2
*sb

2
) 

wherein the product term for a and b is divided by its standard error.  Included in the 

formula for the standard error are the variances for a and b as well as the covariance 

between a and b.  P-values are drawn from the unit normal distribution under the 

assumption of a two-tailed z-test of the hypothesis that the mediated effect equals zero in 

the population.   +/_ 1.96 are the critical values of the test ratio which contain the central 

95% of the unit normal distribution.  The Sobel-Aroian test does not make the 

unnecessary assumption that the covariance between a and b are vanishingly small (for a 

review, see MacKinnon, Warsi, & Dwyer, 1995).  The current research, therefore, used 

the Sobel-Aroian test to assess the significance of indirect effects within the multilevel 

framework. 

Krull and MacKinnon (2001) provided guidelines for assessing mediation within 

a multilevel framework.  In particular, they outlined three types of mediation models that 

differed depending on the specified levels of the independent and mediating variables.  In 

the first type of mediation, shown in Figure 15, the independent, mediating, and outcome 

variables are all level 1.  In the second type of mediation, shown in Figure 16, the 
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independent variable is level 2 and the mediating and outcome variables are level 1.  In 

the third type of mediation, shown in Figure 17, the independent and mediating variables 

are level 2 and the outcome variable is level 1.   

Figure 15. Multilevel mediation model with level 1 independent variable, level 1 

mediator, and level 1 outcome 

Xti

Mti

Yti

a b

c’

 

Figure 16. Multilevel mediation model with level 2 independent variable, level 2 

mediator, and level 1 outcome 

Xi

Mi

Yti

a b

c’
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Figure 17. Multilevel mediation model with level 2 independent variable, level 1 

mediator, and level 1 outcome 

Xi

Mti

Yij

a b

c’

 

For the current analysis, the second two types of multilevel mediation analysis are 

utilized.  In particular, the current study was interested in whether person-level (level 2; 

time-invariant) gross household income during early adolescence affected cumulative 

property crime trajectories from early adolescence into young adulthood (level 1; time-

variant) through person-level (level 2; time-invariant) and within-person (level 1; time-

variant) parent-adolescent relationship quality and emotional problems.  Thus, the 

outcome variable was always level 1, but the mediating variables were both level 2 

(between-person; time-invariant) and level 1 (within-person; time-variant).   

When the independent and mediating variables are level 2 but the outcome 

variable is level 1, a combination of single-level and multilevel modeling are used (Krull 

& MacKinnon, 2001).  In particular, the coefficient a is calculated by regressing the time-

invariant (between-person; level 2) mediator on the time-invariant (between-person; level 

2) independent variable using single-level modeling.  The coefficient b is calculated by 
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regressing the time-variant (within-person; level 1) outcome on the time-invariant 

(between-person; level 2) independent variable using multi-level modeling because there 

are two levels of data. 

   When the independent variable is level 2 but the mediating and outcome variables 

are level 1, multilevel modeling is used for all paths (Krull & MacKinnon, 2001).  That 

is, multilevel modeling is used to calculate a—the association between the time-variant 

(within-person; level 1) mediator and time-invariant (between-person; level 2) 

independent variable—and b—the association between the time-variant (within-person; 

level 1) outcome and the time-variant (within-person; level 1) mediator.  After the 

coefficients a and b are estimated, the indirect effect is calculated by taking their product, 

and the significance of the indirect effect is calculated using the Sobel-Aroian test.    

Ultimately, the following five steps were taken to determine the significance of 

indirect effects within a multilevel framework.  First, the association between the time-

invariant independent variable—gross household income during early adolescence—and 

outcome variable—cumulative property crime—was estimated.  Second, the association 

between the independent variable and each mediator was calculated, using single level 

modeling for time-invariant mediators and multilevel modeling for time-variant 

mediators.  Third, the association between the mediators and outcome variable, net of the 

independent variable, was calculated using multilevel modeling.  Fourth, the product term 

ab was calculated using the coefficients estimated in the second and third steps.  Fifth, the 

significance of the indirect effect was calculated using the Sobel-Aroian test.  All models 

controlled for gender, race, and household structure differences in the intercept.    
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For example, following are the direct and indirect equations that were estimated 

for time-variant parent-adolescent relationship quality as the proposed mediator: 

Step 1: Direct Effect 

CUMti = β0 + β1(Round)ti + β2(Round)
2

ti, 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + u0i 

β1i = G11 + G22INCi 

β2i = G21 + G22INCi 

Step 2: Mediator as Outcome 

PAti = β0 + β1(Round)ti + β2(Round)
2
ti + eti, 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + B04INCi + u0i 

β1i = G11 + G12INCi 

Step 3: Full Indirect Model 

CUMti = β0 + β1(Round)ti + β2(Round)
2

ti, 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + G05PAi + G06PAti + u0i 

β1i = G11 + G12INCi + G13PAi + G14PAti 

β2i = G21 + G22INCi + G23PAi+ G24PAti 

where RACEi is the dummy variable identifying adolescents who are black (compared to 

white), GENDERi is the dummy variable identifying adolescents who are female 

(compared to male), HHi is the dummy variable indentifying adolescents who live with 

both biological parents (compared to another household structure), INCi is the variable 

for gross household income in 1996, PAi is the variable measuring adolescent report of 

mean parent-adolescent relationship quality for each individual, and PAti is the variable 
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measure within-person change (i.e., deviation from the mean) in parent-adolescent 

relationship quality.    

Given that two parameters of parent-adolescent relationship quality (i.e., baseline 

and slope) served as outcomes in the model estimating pathway a, and three parameters 

of cumulative property crime (i.e., baseline, slope, and quadratic) served as outcomes in 

the model estimating pathway b, there were two estimated coefficients for pathway a and 

three estimated coefficients for pathway b.  As such, there were multiple possible 

combinations of a and b.  For example, gross household income could affect the 

intercept, slope or quadratic term of parent-adolescent relationship quality, which in turn 

could affect the intercept, slope or quadratic term of cumulative property crime.  For the 

current analysis, all possible combinations between a and b were estimated, and the more 

robust estimates were shown.  Finally, the significance of these indirect effects (ab) were 

calculated by dividing the product terms by their standard errors.    

Multilevel Moderated Mediation 

As a final step in the current multilevel analysis, moderated mediation was tested 

to determine how the direct and indirect effects (mediation models) may differ as a 

function of gross household income, gender and race.  In particular, three analytic models 

were run, separately assigning the moderated effects of household income, gender and 

race.  The income interaction terms included: (a) household income X emotional 

problems; and, (b) household income X parent-adolescent relationship quality.  The race 

interaction terms included: (a) race X household income; (b) race X emotional problems; 

and, (c) race X parent-adolescent relationship quality.  The gender interaction terms 
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included: (a) gender X household income; (b) gender X emotional problems; and, (c) 

gender X parent-adolescent relationship quality.   

For example, following are the direct and indirect moderated models that were 

estimated using gender as a moderator and between-person emotional problems as a 

mediator: 

Step 1: Direct Moderated Models 

CUMti = β0 + β1(Round)ti + β2(Round)
2

ti, 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + G05(INC X GENDER)i + u0i 

β1i = G11 + G12INCi + G13GENDERi  + G14(INC X GENDER)i 

β2i = G21 + G22INCi + G23GENDERi + G24(INC X GENDER)i 

Step 2: Moderated Mediator as Outcome 

EMOi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi + b5(GENDER X INC)i + ei 

Step 3: Final Moderated Models 

CUMti = β0 + β1(Round)ti + β2(Round)
2

ti, 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + G05(INC X GENDER)i + 

G06EMObi + G07(EMOb X GENDER)i + G08EMOwi + G09(EMOw X GENDER)i + u0i 

β1i = G10 + G11GENDERi + G12INCi + G13(INC X GENDER)i + G14EMOi + G15(EMO X 

GENDER)i+ G15EMOwi + G16(EMOw X GENDER)i 

β2i = G20 + G21GENDERi + G22INCi + G23(INC X GENDER)i + G24EMOi + G25(EMO X 

GENDER)i + G25EMOwi + G26 (EMOw X GENDER)i 
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The same analysis was also applied using between- and within-person race parent-

adolescent relationship quality and emotional problems as mediator, and income status, 

gender and race as moderators. 

Single Level Models 

The single level framework was used to assess the extent to which parent-

adolescent relationship quality and adolescent emotional problems mediated the 

association between gross household income during early adolescence and cumulative 

property crime scores across the period from early adolescence into young adulthood.  As 

with the multilevel models, these single level mediation models were assessed as a 

function of gross household income, gender and race.  In particular, the following types 

of models were analyzed: direct income effects, indirect income effects, and moderated 

mediated income effects. 

Indirect Effects  

For the purposes of the current single level analysis, simple mediation was used to 

estimate the extent to which a single mediator (i.e., parent-adolescent relationship quality 

or emotional problems) explains the association between gross household income and 

total cumulative property crime.  In particular, the product term ab was estimated using 

the Sobel-Aorian test for significance.    

To calculate the association between each of the mediators (parent-adolescent 

relationship quality and emotional problems) and the predictor, ordinary least squares 

(OLS) was used.  OLS is appropriate when the outcome variable is normally distributed.  

To calculate the association between total cumulative property crime and predictors, 
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zero-inflated Poisson (ZIP) regression was used.  ZIP regression is appropriate for 

modeling count data with excessive zeros (Muthen & Muthen, 1998-2006).  With a ZIP 

model, two regressions are simultaneously estimated.  Specifically, a Poisson regression 

estimates the relation between predictor variables (e.g., gross household income, gender, 

race, household structure) and the count portion of the dependent variable (total 

cumulative property crime) for individuals who are able to assume values of zero and 

above.  The inflation portion of the model consists of a logit regression that models the 

likelihood of being unable to assume any value besides zero.  As a result, the model 

assumes that zeros are the result of two latent subpopulations.  For the inflation portion of 

the model, the latent subpopulation is individuals who were strongly unlikely to ever 

engage in any property crime.  In contrast, the count portion of the model estimates the 

probability of engaging in a certain number of property crimes (including zero) for the 

latent subpopulation of participants who were likely to ever engage in property crime.  

Further details regarding the technical aspects of ZIP models are addressed by Long 

(1997).    

Because parent-adolescent relationship quality and emotional problems were 

assessed at multiple rounds, a decision had to be made about how to succinctly model 

these indicators.  Oftentimes, it is more efficient to capture cross-round measures, such as 

average emotional problems over time.  More items are included in cross-round 

measures, thereby more fully capturing the construct of interest.  However, preliminary 

analysis showed that the cross-round reliability coefficients (0.69 for parent-adolescent 

relationship and 0.63 for emotional problems) were substantially lower than the within-
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round reliability coefficients.  It was, therefore, decided that it would be more efficient to 

use single round estimates for parent-adolescent relationship quality and emotional 

problems in the single level models.  Preliminary analysis further demonstrated that 

parent-adolescent relationship quality at round 1 and emotional problems at round 4 had 

stronger associations with total cumulative property crime than did these indicators at 

other rounds.  Developmentally, individuals tend to experience multiple structural and 

relational changes during early adolescence (round 1; age 12 – 13) and mid-adolescence 

(round 4; age 15 – 16), which may serve to amplify the magnitude of the relationship 

between individual experiences and developmental outcomes (e.g., Schoon, 2006).  It 

was, therefore, decided that round 1 parent-adolescent relationship quality and round 4 

emotional problems would be used for the single-level models.    

For example, following are the three sets of equations that were run to estimate 

the coefficients a and b, when parent-adolescent relationship quality was the proposed 

mediator: 

Step 1: Direct Effect 

logit(CUM)i = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

CUMi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

Step 2: Mediator as Outcome 

PAi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi + ei 

Step 3: Full Model 

logit(CUM)i = b0 + b1PAi + b2INCi + b3GENDERi + b4RACEi + b5HHi  

CUMi = b0 + b1PAi + b2INCi + b3GENDERi + b4RACEi + b5HHi  
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where INCi is the measure for gross household income in 1996, GENDERi is the dummy 

variable for females (versus males), RACEi is the dummy variable for blacks (versus 

whites), HHi is the dummy variable for adolescents living with both biological parents (as 

opposed to other household structures), PAi is the variable for parent-adolescent 

relationship quality at round 1, CUMi is the measure for total cumulative property crime 

at the end of the ten rounds, and e is the error term.  After running these models, the 

significance of parent-adolescent relationship quality and emotional problems as indirect 

effects between gross household income and cumulative property crime were estimated 

using the Sobel-Aorian test.    

Moderated Mediation 

As a final step in the multivariate analysis, single level moderated mediation was 

used to assess whether the indirect effects differed by income, gender, or race.  

Moderated mediation occurs when the strength of the indirect effect depends on the level 

of some variable (i.e., the moderator).  The extent to which parent-adolescent relationship 

quality and emotional problems are associated with gross household income and property 

crime should differ depending on race/cultural differences, gender, and income status.  

Interaction terms were, therefore, created between each moderator of interest and 

proposed mediator.  For example, to assess the possibility that parent-adolescent 

relationship quality differentially explained the association between gross household 

income and cumulative property crime depending on the level of gross household 

income, the following equations were estimated. 
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Step 1: Direct Effect 

logit(CRM)i = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

 CRMi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi 

Step 2: Mediator as Outcome 

PAi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi + ei 

Step 3: Moderated Full Model 

logit(CRM)i = b0 + b1PARi + b2INCi + b3(PAR*INC)i +  b4GENDERi + b5RACEi + 

b6HHi  

CRMi = b0 + b1PARi + b2INCi + b3(PAR*INC)i +  b4GENDERi + b5RACEi + b6HHi  

After running these models, the Sobel-Aorian test was used to assess the significance of 

the interaction term as explaining the association between gross household income and 

cumulative property crime.    
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Study II Results 

The Study II analyses were designed to test the extent to which cumulative 

property crime from early adolescence into young adulthood was associated with gross 

household income during early adolescence through processes of parent-adolescent 

relationship quality and adolescent emotional problems.  Household income was 

measured using a categorical variable, with six income groups.  The first income group 

captured households between $0 and $5000 (well below the 1997 poverty line for most 

households); the second income group captured households between $5001 and $10,000 

(a little above and below the 1997 poverty line for most individuals and household); the 

third income group captured households between $10,001 and $25,000 ; the fourth 

income group captured households between $25,001 and $50,000 ; the fifth income group 

captured households between $50,001 and $100,000; and the sixth income group 

captured households between $100,001 and $250,000 (mostly within the highest income 

quintile during 1997).  Although the measure for household income was categorical, it 

was treated as continuous in most analysis (with linear and curvilinear effects explored).   

In addition, the analyses were designed to test the degree to which these direct and 

indirect associations may differ by household income, gender, and race.   

It was hypothesized that gross household income during early adolescence would 

have a negative relationship with property crime from early adolescence into young 

adulthood, with lower income adolescents engaging in more property crime than higher 

income adolescents.  It was further hypothesized that parent-adolescent relationship 

quality and emotional problems would explain a substantial portion of this association.  
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That is, lower income adolescents would have lower quality parent-adolescent 

relationships and more emotional problems and, in turn, engage in more property crime, 

although the directionality of this association was not estimated.  Pulling from life course 

theory, it was, lastly, hypothesized that these indirect effects may differ depending on 

income, gender, and race.   

Multilevel Models 

 

Step 1: Direct and Moderated Direct Effects 

As a first step in determining the possibility that parent-adolescent relationship 

quality and emotional problems explain the association between gross household income 

and cumulative property crime, it is necessary to determine the direct association between 

gross household income and cumulative property crime.  Please refer to Table 11 to view 

the direct association between gross household income during early adolescence and 

cumulative property crime, net of gender, race, and household structure differences in the 

intercept.    
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Table 11. Direct association between gross household income during early adolescence 

and parameters of cumulative property crime from early adolescence into young 

adulthood 

 

Between-person Variance 

 

2.68* 

Fixed Effects 

   

Indicator 

Baseline 

Coef. 

(SE)  

Slope 

Coef. 

(SE) 

Quadratic 

Coef. 

(SE) 

GHI 

-0.04  

(0.06) 

0.02* 

(0.01) 

0.00 

(0.00) 

G 

-1.16*** 

(0.11)     

R 

-0.12 

(0.14)     

HH  

-0.40**  

(0.14)     

Intercept 

-1.08 

(0.22)     

Random Effects 

    

Intercept, u0i 

  

2.48* 

 

% between-person variance explained 

 

7.46 
*p < .05; **p < .01; ***p < .001. 

 

Contrary to hypothesis, household income was not significantly associated with 

baseline property crime (round 1, age 12 – 13) or the quadratic term for cumulative 

property crime, but was positively associated with the slope parameter for cumulative 

property crime.  In other words, gross household income did not differentiate between 

individual scores for cumulative property crime at round 1 or individual rates of 

desistance from cumulative property crime but did differentiate between individual rates 

of growth in cumulative property crime over time.  Gross household income in 
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conjunction with the socio-demographic controls also explained little between-person 

variance (7.46%) in individual scores for cumulative property crime at round 1.  

Moreover, contrary to hypothesis, none of the interaction terms between gross household 

income and socio-demographic characteristics were significant, indicating this direct 

effect between gross household income and cumulative property crime did not differ by 

gender or race.    

Although the interaction terms between gross household income and race were 

not significant, race was a significant predictor of the slope (b = -0.08, se = 0.01, p = 

0.001) and quadratic term (b = 0.01, se = 0.00, p = 0.008) for cumulative property crime, 

controlling for gross household income.  This finding indicates that, controlling for gross 

household income, blacks engaged in less cumulative property crime over time than 

whites and blacks desisted from cumulative property crime at a quicker rate than whites.   

Step 2: Mediators and Moderated Mediators as Outcomes  

As a second step towards assessing the possibility that between- and within-

person parent-adolescent relationship quality and emotional problems explained the 

association between gross household income and cumulative property crime, the 

association between gross household income and each of the proposed mediators were 

estimated.  In particular, to assess the association between each proposed between-person 

mediator and gross household income, traditional single level modeling was used.   
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Table 12. Direct association between gross household income during early adolescence 

and person-level parent-adolescent relationship quality and emotional problems 

Indicator 

PA 

Coef. 

(SE) 

EP 

Coef. 

(SE) 

GHI 

0.18*** 

(0.04) 

-0.05 

(0.04) 

G   

0.18 

(0.09) 

0.86*** 

(0.09) 

R 

-0.16 

(0.11) 

0.12 

(0.11) 

HH 

0.92*** 

(0.11) 

0.06 

(0.11) 

Intercept 

7.11 

(0.17) 

8.69 

(0.16) 
*p < .05; **p < .01; ***p < .001. 

 

 For all significant coefficients in the single-level models, effect sizes were 

calculated using Cohen’s d.  As hypothesized and as shown in Table 12, gross household 

income during early adolescence was significantly associated with higher levels of 

parent-adolescent relationship quality (d = 0.15).  Contrary to hypothesis, gross 

household income was not significantly association with emotional problems. Also 

contrary to hypothesis, gender, race and household income did not moderate the extent to 

which gross household income was associated with parent-adolescent relationship quality 

or emotional problems.  

 Furthermore, adolescents embedded in households with two biological parents (d 

= 0.29) reported higher parent-adolescent relationship quality than other household 

structures, and females generally reported more emotional problems than males (d = 

0.35).  Although not a primary research question, household structure had a stronger 
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association with parent-adolescent relationship quality than did gross household income 

or gender, and gender had a stronger association with emotional problems than gross 

household income or household structure.  Race was neither a significant predictor or 

parent-adolescent relationship quality nor emotional problems. 

To assess the association between the proposed within-person mediators and gross 

household income, multilevel modeling was used. 

Table 13. Direct association between gross household income during early adolescence 

and parameters of parent-adolescent relationship quality over time 

 

Between-person Variance 

Within-person Variance 

 

2.16** 

2.57** 

Fixed Effects 

  

Indicator 

Baseline  

Coef. 

(SE) 

Slope 

Coef. 

(SE) 

Quadratic 

Coef. 

(SE) 

GHI 

0.06 

(0.18) 

0.00 

(0.20) 

0.02 

(0.05) 

G  

0.23* 

(0.10)     

R 

-0.09 

(0.13)     

HH  

0.98*** 

(0.13)     

Intercept 

7.71 

(0.27)     

Random Effects 

 

Intercept, u0i 

Level 1 residual, eit   

2.04* 

2.44* 

 

% between-person variance explained 

% within-person variance explained  

5.55 

5.06 
*p < .05; **p < .01; ***p < .001. 

  



 

 99 

Table 14. Direct association between gross household income during early adolescence 

and parameters of emotional problems over time 

 

Between-person Variance 

Within-person Variance 

 

1.80** 

2.54* 

Fixed Effects 

  

Indicator 

Baseline  

Coef. 

(SE) 

Slope 

Coef. 

(SE) 

Quadratic 

Coef. 

(SE) 

GHI 

-0.46 

(0.24) 

0.12 

(0.07) 

-0.01 

(0.01) 

G 

0.83*** 

(0.09)     

R 

0.06 

(0.11)     

HH  

-0.11 

(0.11)     

Intercept 

9.38 

(0.70)     

Random Effects 

 

Intercept, u0i 

Level 1 residual, eit 

 

1.71* 

2.41** 

 

% between-person variance explained 

% within-person variance explained  

5.00 

5.12 
*p < .05; **p < .01; *** p <.001. 

 

As shown in Table 13 and Table 14 and contrary to hypothesis, gross household 

income did not significantly predict the within-person parameters (baseline, slope, or 

quadratic) of emotional problems or parent-adolescent relationship quality.  Moreover, no 

interaction terms between gross household income and socio-demographic characteristics 

were significant, suggesting this finding was robust across males and females and across 

blacks and whites.  On the other hand, gender was a significant predictor of the baseline 
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parameter for parent-adolescent relationship quality.  Females reported higher quality 

parent-adolescent relationships during early adolescence (round 1; age 12 – 13) compared 

to males.  Gender was also a significant predictor for the baseline, slope and quadratic 

parameters for emotional problems.  Females reported more emotional problems during 

early adolescence compared to males.  In addition, females had a steeper growth in 

emotional problems across the period of adolescence, and females tended to experience a 

drop in emotional problems during young adulthood.  Combined with gross household 

income, race, and household structure, gender explained a little over five percent of the 

between-person variance parent-adolescent relationship quality and emotional problems. 

Step 3: Final Models 

 The final set of multilevel models estimated the association between each 

proposed mediator and cumulative property crime—net of gross household income—to 

determine the extent to which between- and within-person parent-adolescent relationship 

quality and emotional problems explained the association between gross household 

income and cumulative property crime. 

For the between-person mediators, the product of coefficients represents the 

pathway between the proposed person-level (level 2) mediator and the person-level (level 

2) independent variable—also referred to as pathway a—and the pathway between the 

proposed person-level (level 2) mediator and the time-variant (level 1) outcome 

variable—also referred to as pathway b.  For the between-person mediators, pathway a 

had one estimated coefficient, whereas pathway b had three estimated coefficients, one 

for each parameter of cumulative property crime.  The single coefficient for pathway a 
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was, therefore, multiplied by each estimate for pathway b to represent the extent to which 

the between-person score for the proposed mediator statistically accounted for the 

association between the independent variable and the respective parameter of cumulative 

property crime—baseline, slope, or quadratic term.    

For the within-person mediators, the product of coefficients represents the 

pathway between the proposed within-person (level 1) mediator and the person-level 

(level 2) independent variable—also referred to as pathway a—and the pathway between 

the proposed within-person (level 1) mediator and the time-variant (level 1) outcome 

variable—also referred to as pathway b.  Thus, for the within-person mediators, pathway 

a had three estimated coefficients, one for each parameter of the proposed mediator, and 

pathway b had three estimated coefficients, one for each parameter of cumulative 

property crime.  This resulted in nine possible combinations for the time-variant mediator 

to explain the association between the time-invariant independent variable and the time-

variant outcome variable.  Although all possible combinations of a and b were calculated, 

only the more robust results are presented.  In particular, the shown indirect effects for 

the within-person mediators represents the following: (1) the extent to which the baseline 

score for the proposed mediator (i.e., parent-adolescent relationship quality or emotional 

problems) statistically accounts for the association between gross household income 

during early adolescence and the baseline score for cumulative property crime; (2) the 

extent to which the slope (change) for the proposed mediator (i.e., parent-adolescent 

relationship quality or emotional problems) statistically accounts for the association 

between gross household income during early adolescence and the slope (growth) for 
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cumulative property crime; and (3) the extent to which the quadratic term (deflection in 

growth) for the proposed mediator (i.e., parent-adolescent relationship quality or 

emotional problems) statistically accounts for the association between gross household 

income during early adolescence and the quadratic term (desistance) for cumulative 

property crime.   

Table 15 and Table 16 show the results for the final multilevel models as well as 

the estimated product of coefficients. 
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Table 15. Direct effect between within- and between-person parent-adolescent 

relationship quality and cumulative property crime, net of gross household income 

during early adolescence 

 

Between-person Variance 

 

2.68* 

Fixed Effects 

   

Indicator 

Baseline 

Coef. 

(SE)  

 

Product of 

Coefficients 

Slope 

Coef. 

(SE) 

Product of 

Coefficients 

Quadratic 

Coef. 

(SE) 

Product of 

Coefficients 

GHI 

0.03 

(0.07)   

0.01 

(0.05)   

0.00 

(0.02)   

G   

-0.64*** 

(0.08)           

R 

-0.09 

(0.09)           

HH 

-0.26** 

(0.09)           

PAb 

-0.14*** 

(0.04) -2.72*** 

0.00 

(0.04) 0.00 

0.00 

(0.01) 0.00 

PAw 

0.01 

(0.02) 0.28 

-0.10 

(0.07) 0.00 

0.02 

(0.02) 0.27 

Intercept 

0.24 

(0.20)           

Random Effects 

      

Intercept, u0i 

    

1.49* 

 

% between-person variance explained 

  

44.40 
*p < .05; **p < .01; ***p < .001 
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Table 16. Direct effect between within- and between-person emotional problems and 

cumulative property crime, net of gross household income during early adolescence 

 

Between-person Variance 

 

2.68 

Fixed Effects 

  

Indicator 

Baseline 

Coef. 

(SE)  

Product of 

Coefficients 

Slope 

Coef. 

(SE) 

Product of 

Coefficients 

Desistance 

Coef. 

(SE) 

Product of 

Coefficients 

GHI 

0.01 

(0.09)   

0.01 

(0.02)   

0.00 

(0.00)   

G   

-1.04*** 

(0.09)           

R 

-0.17 

(0.10)           

HH 

-0.33** 

(0.10)           

EPb  

-0.08 

(0.05) 0.88 

0.01 

(0.01) -0.66 

0.00 

(0.00) 0.00 

EPw 

-0.08 

(0.05) 1.14 

0.00 

(0.00) 0.00 

0.00 

(0.00) 0.00 

Intercept 

-0.65* 

(0.29)           

Random Effects 

 

Intercept, u0i     1.80* 

 

% between-person variance explained   32.84 
*p < .05; **p < .01; ***p < .001. 

 

As shown in Table 15 and as hypothesized, between-person differences (but not 

within-person change) in parent-adolescent relationship quality significantly predicted the 

baseline (but not the slope or quadratic) parameter for cumulative property crime, net of 

gross household income.  In other words, adolescents with higher quality parent-

adolescent relationships engaged in less property crime at round 1.  Moreover, as shown 

by the product of coefficients in Table 15, between-person differences in parent-
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adolescent relationship quality significantly explained the relationship between gross 

household income during early adolescence and baseline property crime at round 1.  This 

finding suggests that higher income adolescents tended to engage in more property crime 

at round 1 because of between-person differences in parent-adolescent relationship 

quality.  As reflected by the change in between-person variance, parent-adolescent 

relationship quality explained a substantial portion (36.94%) of the between-person 

variance in cumulative property crime.      

On the other hand, as shown in Table 16 and contrary to hypothesis, neither 

between-person nor within-person change in emotional problems predicted any parameter 

of cumulative property crime.  Even though the association between gross household 

income and the slope for cumulative property crime was no longer significant after 

between- and within-person scores for emotional problems were included in the model 

(suggesting mediation), the Sobel-Aroian test revealed that neither between- nor within-

person scores for emotional problems significantly accounted for the association between 

gross household income and parameters of cumulative property crime.  Still, as 

hypothesized, emotional problems (25.38%) explained a substantial portion of the 

between-person variance in cumulative property crime. 

 Finally, contrary to hypothesis, no interaction terms were significant, suggesting 

the effects of parent-adolescent relationship quality and emotional problems on 

cumulative property crime were similar across household income, gender, and race.    
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Single Level Models 

 

 As discussed in chapter 3, a central goal of the current research is to assess the 

indirect association between household income and total cumulative property crime 

through parent-adolescent relationship quality and adolescent emotional problems.  

Simple mediation models were estimated for both parent-adolescent relationship quality 

and emotional problems using Sobel-Aorian tests for calculating the significance of 

indirect effects.     

Step 1: Direct and Moderated Direct Effects 

As a first step toward determining whether parent-adolescent relationship quality 

and emotional problems explained the association between gross household income and 

total cumulative property crime, the direct association between gross household income 

and total cumulative property crime was calculated using zero-inflated Poisson (ZIP) 

regression.  In the current study, the same predictors were used for the inflation and count 

portions of the ZIP regression predicting total cumulative property crime.  In addition, 

possible differences in this direct effect by gender and race were assessed through the use 

interaction terms between gross household income, gender, and race. 
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Table 17. Direct effect between gross household income during early adolescence and 

total cumulative property crime from early adolescence into young adulthood 

  

Zero Inflation 

Coef. 

(SE) 

Count 

Coef. 

(SE) 

GHI 

-0.33* 

(0.16) 

0.19** 

(0.06) 

GHI * GHI 

0.05* 

(0.02) 

-0.02* 

(0.01) 

G 

0.70*** 

(0.08) 

-0.33*** 

(0.03) 

R 

-0.13 

(0.10) 

-0.24*** 

(0.04) 

HH 

0.05 

(0.10) 

-0.23*** 

(0.03) 

Intercept 

-0.40 

(0.29) 

1.03 

(0.11) 
*p < .05; **p < .01; ***p < .001. 

 

As shown in Table 17, the significant predictors for the zero-inflated portion of 

the model included the linear (d = -0.12) and quadratic (d = 0.13) terms for gross 

household income and gender (d = 0.49).  As hypothesized, the probability that 

adolescents engaged in no property crime differed by gross household income, and 

females were substantially more likely than males to engage in no property crime.  As 

reflected by the effect sizes (Cohen’s d), gender has the largest association with total 

cumulative property crime.  To assist in the interpretation the quadratic association 

between gross household income and the zero-inflated portion of total cumulative 

property crime, Figure 18 shows the probability of engaging in no total cumulative 
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property crime (versus engaging in at least one property crime) across gross household 

income. 

Figure 18. Probability of engaging in no total cumulative property crime (zero crime) 

from early adolescence into young adulthood across gross household income 

 

As shown in Figure 18 and contrary to hypothesis, adolescents in the lowest and 

highest income groups were most likely to engage in no property crime, whereas 

adolescents in the third income group were least likely to engage in no property crime.    

Also shown in Table 17, the significant predictors for the count portion of the 

model include the linear (d = 0.15) and quadratic (d = -0.10) terms for gross household 

income, gender (d = -0.52), race (d = -0.32), and household structure (d = -0.33).  That 

is, the count portion of cumulative property crime significantly differed by gross 

household income, females engaged in substantially fewer counts of property crime than 

males, blacks engaged in fewer counts of property crime than whites, and individuals 

from households with two biological parents engaged in fewer counts of property crime 

than their counterparts.  Again, gender has the largest magnitude of effect on total 

cumulative property crime, followed by race and household structure, and, finally, gross 

household income. 
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To interpret the quadratic association between gross household income and the 

count portion of total cumulative property crime, Figure 19 shows the count portion of 

total cumulative property crime across gross household income. 

Figure 19. Count of total cumulative property crime across gross household income 

 

As shown and contrary to hypothesis, adolescents in the lowest income group 

engaged in the lower counts of property crime, followed by the second income group, and 

finally the third through sixth income groups.  In other words, counts of total cumulative 

property crime tended to be higher for higher income adolescents.  Still, the general 

association between gross household income and counts of cumulative property crime 

was relatively small compared to the other socio-demographic controls. 

Taken together, adolescents in the lowest income group were most likely to 

engage in no property crime and had the lowest counts of property crime.  Adolescents in 

the second income groups were second most likely to engage in no property crime and 

had the second lowest counts of property crime.  Adolescents in the third income group 

were least likely to engage in no property crime and had relatively high counts of 

property crime.  Adolescents in the fourth and fifth income groups were moderately 

likely to engage in no property crime and engaged in relatively high counts of property 
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crime.  Finally, adolescents in the sixth income group were close to being most likely to 

engage in no property crime (next to the first income group) but engaged in relatively 

high counts of property crime.   

Step 2: Mediators and Moderated Mediators as Outcomes  

As a second step towards indentifying mediation, the associations between gross 

household income and each of the mediators were calculated.  These associations were 

calculated using OLS regression and controlled for gender, race and household structure.    

Table 18. Direct effect between gross household income during early adolescence and 

round 1 parent-adolescent relationship quality and round 4 emotional problems 

Indicator 

Round 1 PA 

Coef. 

(SE) 

Round 4 EMO 

Coef. 

(SE) 

GHI 

0.18** 

(0.05) 

-0.06 

(0.05) 

G   

0.25* 

(0.12) 

1.14*** 

(0.11) 

R 

0.21 

(0.15) 

0.08 

(0.14) 

HH 

0.76*** 

(0.15) 

-0.09 

(0.14) 

Intercept 

7.62 

(0.21) 

9.39 

(0.200 
*p < .05; **p < .01; ***p < .001. 

 

As shown in Table 18 and as hypothesized, household income was significantly 

and positively associated with parent-adolescent relationship quality during early 

adolescence (round 1; age 12 – 13; d = 0.14).  Contrary to hypothesis, household income 

was not significantly associated with emotional problems during mid adolescence (round 

4; age 15 – 16; d = -0.08).  In follow-up equations assessing moderation, no interaction 
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terms were significant, indicating that the relationship between gross household income 

and each proposed mediator did not significantly vary as a function of gender or race.   

However, gender was positively associated with parent-adolescent relationship 

quality (d = 0.12) and adolescent emotional problems (d = 0.47).  That is, females tended 

to report higher quality parent-adolescent relationships as well as substantially more 

emotional problems.  Furthermore, adolescents embedded in households with two 

biological parents tended to report higher quality relationships with their parents than did 

adolescents from other household structures (d = 0.20).  As shown, household structure 

was the most salient predictor of parent-adolescent relationship quality followed by gross 

household income.  As with property crime, gender was the most salient predictor of 

emotional problems.     

Step 3: Final Models 

  As the last step towards determining mediation of gross household income and 

total cumulative property crime through parent-adolescent relationship quality and 

emotional problems, total cumulative property crime was regressed on each indicator, net 

of gross household income and the socio-demographic controls.  As mentioned in the 

methodology section, these equations were estimated using ZIP regression.   
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Table 19. Direct effect between round 1 parent-adolescent relationship quality and total 

cumulative property crime, net of gross household income during early adolescence 

  

Zero Inflation 

Coef. 

(SE) 

Product of 

Coefficients 

Count 

Coef. 

(SE) 

Product of 

Coefficients 

GHI 

-0.34* 

(0.16) 

 

0.20** 

(0.06) 

 

GHI * GHI 

0.05* 

(0.02) 

 

-0.02* 

(0.01) 

 

PA 

0.08*** 

(0.02) 2.68** 

-0.03*** 

(0.00) -3.60*** 

G 

0.68*** 

(0.08) 

 

-0.33*** 

(0.03) 

 

R 

-0.15 

(0.10) 

 

-0.23*** 

(0.04) 

 

HH 

-0.01 

(0.10) 

 

-0.21*** 

(0.03) 

 

Intercept 

-1.05 

(0.31)   

1.21 

(0.11)   
*p < .05; **p < .01; ***p < .001. 

As shown in Table 19 and as hypothesized, parent-adolescent relationship quality 

was positively associated with the zero inflation portion of the model (d = 0.31) and 

negatively associated with the count portion of the model (d = -0.29).  That is, 

adolescents with higher quality parent-adolescent relationships were more likely to 

engage in no property crime, and those with higher quality parent-adolescent 

relationships tended to engage in less property crime.   

Moreover, gross household income (linear: d = -0.12; quadratic: d = 0.13), and 

gender (d = 0.47) maintained their significant association with the zero-inflated portion 

of the model, and the effect sizes did not substantially change after adding parent-
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adolescent relationship quality into the model.  Gross household income (linear: d = 0.16; 

quadratic: d = -0.10), gender (d = -0.52), race (d = -0.31), and household structure (d = -

0.30) maintained their significant association with the count portion of the model, and the 

effect sizes did not substantially change after adding parent-adolescent relationship 

quality into the model.   

Despite this small change in effect sizes, the Sobel-Aorian test revealed that 

parent-adolescent relationship quality partially (but significantly) explained the 

relationship between gross household income during early adolescence and the 

probability of engaging in no property crime across the ten year period as well as 

engaging in more property crime across the ten year period.  This finding suggests that 

gross household income during early adolescence was in part associated with total 

cumulative property crime from early adolescence into young adulthood through 

individual differences in parent-adolescent relationship quality. 
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Table 20.  Direct effect between round 4 emotional problems and total cumulative 

property crime, net of gross household income during early adolescence 

  

Zero Inflation 

Coef. 

(SE) 

Product of 

Coefficients 

Count 

Coef. 

(SE) 

Product of 

Coefficients 

GHI 

-0.26 

(0.17) 

 

0.26*** 

(0.06) 

 

GHI * GHI 

0.04 

(0.02) 

 

-0.03** 

(0.01) 

 

EMO 

-0.09*** 

(0.02) 1.16 

0.07*** 

(0.01) -1.18 

G 

0.80*** 

(0.09) 

 

-0.43*** 

(0.03) 

 

R 

-0.11 

(0.11) 

 

-0.25*** 

(0.04) 

 

HH 

0.02 

(0.11) 

 

-0.24*** 

(0.03) 

 

Intercept 

0.27 

(0.36)   

0.20 

(0.13)   
*p < .05; **p < .01; ***p < .001. 

As shown in Table 20 and as hypothesized, emotional problems were significantly 

associated with the zero-inflation (d = -0.30) and count portions (d = 0.67) of the model.  

In other words, adolescents with more emotional problems were less likely to engage in 

no property crime, and those with more emotional problems engaged in substantially 

higher counts of property crime.  In addition, gender (d = 0.53) maintained its 

significance with the count portion of the model, but gross household income lost its 

significance after emotional problems were added into the model.  On the other hand, 

gross household income (linear: d = 0.21; quadratic: d = -0.15), gender (d = -0.68), race 
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(d = -0.33), and household structure (d = -0.34) maintained their significance with the 

count portion of the model.   

Even though gross household income lost its significance when adding emotional 

problems into the zero-inflated portion of the model, the Sobel-Aorian test revealed that, 

contrary to hypothesis, emotional problems did not significantly account for the 

association between gross household income during early adolescence and either the 

zero-inflated or count portion of cumulative property crime.  The insignificance of this 

indirect effect may be due to the insignificant association between gross household 

income during early adolescence and emotional problems during mid adolescence.  

Although emotional problems were associated with total cumulative property crime from 

early adolescence into young adulthood, emotional problems did not account for any of 

the association between gross household income and cumulative property crime. 

 In the final models testing for moderated mediation, emotional problems (but not 

parent-adolescent relationship quality) had a different association with the count (but not 

the zero inflated) portion of total cumulative property crime depending on gross 

household income.  To interpret these results, a follow-up exploratory analysis was run 

within each income group to determine the effect size (Cohen’s d) between emotional 

problems and cumulative property crime, net of gender, race and household structure.  

More specifically, the following ZIP equation was estimated within each income group: 

logit(CUM)i = b0 + b1GENDERi + b2RACEi + b3HHi + b4EMO 

CUMi = b0 + b1GENDERi + b2RACEi + b3HHi + b4EMO 
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Figure 20 shows the effect sizes that round 4 emotional problems had on the count 

portion of total cumulative property crime at the end of the ten year period within each 

income group.    

Figure 20.  Effect size between round 4 emotional problems and the count portion of total 

cumulative property crime by gross household income during early adolescence 

 

As shown, the effect size between emotional problems and total cumulative property 

crime was strongest in the fourth and sixth income groups, followed by the first, second 

and third income groups, and finally the fifth income group.     

  The Sobel-Aorian test was then run to determine whether emotional problems 

differentially mediated the association between gross household income and the count 

portion of cumulative property crime as a function of the significant moderator—gross 

household income.  However, this Sobel-Aorian test was insignificant, indicating that the 

extent to which emotional problems mediated the association between gross household 

income and the count portion of cumulative property crime did not significantly differ 

depending on gross household income.  What can be deduce from these findings is that 

the association between emotional problems and cumulative property crime from early 
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adolescence into young adulthood differs by gross household income during early 

adolescence, although not in a consistent or systematic way. 
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Study II Integration of Findings  

In summary, the association between gross household income during early 

adolescence and cumulative property crime from early adolescence into young adulthood 

did not tend to have a negative relationship as was hypothesized.  Instead, scores for 

cumulative property crime grew slightly (but significantly) faster over time for higher 

income (compared to lower income) adolescents.  In addition, the association between 

gross household income and property crime engagement tended to have a curvilinear 

relationship.  Adolescents from households with extremely low income ($0 - $5000; 

extremely poor) and extremely high income ($100,001 - $250,000; mostly embedded in 

the highest quintile of the income distribution) were the least likely to engage in property 

crime across the ten year period, whereas adolescents from the third income category 

($10,001 - $25,000; above the poverty line) were the most likely to engage in property 

crime.  Of those individuals who did tend to engage in property crime across the ten year 

period, the association tended to be positive and linear.  Higher income adolescents 

generally engaged in relatively higher counts than lower income adolescents. 

In essence, adolescents from the lowest income group ($0 - $5000) were 

relatively unlikely to engage in any property crime and, when they did, had relatively low 

counts of property crime.  Adolescents from the third income group ($10,001 - $25,000) 

were relatively likely to engage in property crime.  When these middle income 

adolescents did engage in property crime, they also had relatively higher counts. Finally, 

adolescents in the highest income group ($100,001 - $250,000) were relatively unlikely 

to ever engage in property crime, but when they did, they tended to engage in relatively 
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high counts of property crime. None of these associations between gross household 

income and cumulative property crime significantly differed by income, gender, or race.  

However, gender had the largest effect size with parameters of cumulative property 

crime, suggesting it plays a relatively important role, regardless of household income, 

race, or household structure. 

 The second goal of this study was to assess the extent to which parent-adolescent 

relationship quality and emotional problems mediated the association between gross 

household income during early adolescence and cumulative property crime from early 

adolescence into young adulthood.  As hypothesized, gross household income was 

positively and significantly associated with parent-adolescent relationship quality.  That 

is, higher income individuals tended to have higher quality relationships with their 

parents during early adolescence, controlling for gender, race, and household structure.  

However, contrary to hypothesis, there were no significant income differences in 

emotional problems during late adolescence and young adulthood, controlling for gender, 

race, and household structure.  Gender was the only significant predictor of emotional 

problems, with females reporting more emotional problems than males.   

Still, as hypothesized, both parent-adolescent relationship quality and emotional 

problems explained substantial variability in cumulative property crime from early 

adolescence into young adulthood, controlling for gross household income, gender, race, 

and household structure.  That is, individuals with higher quality parent-adolescent 

relationships during early adolescence engaged in less property crime, whereas 

individuals with more emotional problems engaged in more property crime.   
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Finally, as hypothesized, between-person differences in parent-adolescent 

relationship quality partially mediated the small (but significant) association between 

gross household income during early adolescence and growth in cumulative property 

crime from early adolescence into young adulthood, the probability of engaging in no 

property crime across the ten year period, and total counts of cumulative property crime 

across this ten year period.  Put another way, income differences in cumulative property 

crime can in part be explained by income differences parent-adolescent relationship 

quality.  On the other hand and contrary to hypothesis, emotional problems did not 

account for significant variation in the association between gross household income 

during early adolescence and cumulative property crime from early adolescence into 

young adulthood.  This lack of significance may have been driven by the insignificant 

association between gross household income and emotional problems.  None of these 

indirect associations between gross household income and cumulative property crime 

significantly differed by income, gender, or race.  In other words, mediation pathways 

tended to be consistent across income, gender, and race. 

Study III further tested whether gross household income worked through 

between-person and within-person change in criminal arrests to predict cumulative 

property crime from early adolescence into young adulthood.   
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CHAPTER 7: STUDY III METHODOLOGY AND RESULTS 

Study III has two primary purposes.  The first purpose is to determine the extent 

to which criminal arrests explain the association between gross household income during 

early adolescence and cumulative property crime from early adolescence into young 

adulthood.  The second purpose is to explore whether gross household income, gender 

and race moderate these direct and indirect effects, potentially shaping the extent to 

which criminal arrests are associated with cumulative property crime as well as the extent 

to which criminal arrests explains the relationship between gross household income 

during early adolescence and cumulative property crime.    

This analysis was done both within a non-temporal and temporal framework.  The 

non-temporal framework was used to examine the extent to which between-person 

differences and within-person change in criminal arrests from early adolescence into 

young adulthood were associated with cumulative property crime from early adolescence 

into young adulthood, potentially explaining the relationship between gross household 

income during early adolescence and cumulative property crime from early adolescence 

into young adulthood.  The temporal framework was used to examine the legacy that 

between-person differences in criminal arrests during adolescence had on property crime 

during adulthood (controlling for adolescent property crime), potentially explaining the 

relationship between gross household income during early adolescence and property 

crime during adulthood.  Both the non-temporal and temporal frameworks considered 

gross household income, gender and race as moderators of these direct and indirect 

effects. 
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To more fully capture these time spans, regression was used in both a multilevel and 

single level framework.  For the non-temporal design, the multilevel framework was used 

to predict three parameters: (1) the baseline property crime score at round 1 (age 12 – 13; 

intercept); (2) the rate of change from early adolescence into young adulthood (i.e., 

slope); and (3) the rate at which adolescents desist from crime (i.e., quadratic).  Because 

individual- and time-variant factors were estimated in this model, multi-level modeling 

was the appropriate choice. The single level framework was used to predict the total 

score of cumulative property crime across the ten rounds of assessment from early 

adolescence into young adulthood (round 1 – 10; age 12 – 22).  Because only individual-

level factors were estimated, single level modeling was the appropriate choice.   

For the temporal design, the multilevel framework was used to predict two 

parameters: (1) the baseline property crime score at round 7 (age 18 – 19; intercept) and 

(2) the rate of change during young adulthood (i.e., slope).  Generally, individuals who 

engaged in property crime during adulthood did not desist during the time period 

captured, so no quadratic term was included as an outcome parameter.  Finally, the single 

level framework was used in the temporal framework to predict the total score for 

cumulative property crime across the final four rounds of assessment (round 7 – 10; age 

18 – 22), thereby capturing young adulthood.  Because only individual-level factors were 

estimated in this model, single-level modeling was the appropriate choice.  
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Study III Methodology 

Multilevel Models 

In a multilevel framework, parameters from a within-person (level 1; time-

variant) model serve as outcome variables for a set of simultaneously estimated 

regression equations that can take into consideration both between-person (level 2; time-

invariant) and within-person (level 1; time-variant) explanatory variables.  In the current 

study, the level 1 estimates for baseline property crime, growth in property crime, and 

desistance from property crime (established in the within-person models of Study I) 

served as outcomes for a set of simultaneously estimated equations taking into 

consideration between- and within-person analytic variables.  The following more 

thoroughly outlines the indicators that were chosen to be modeled as between- and 

within-person variables.   

Similar to Study II, the socio-demographic characteristics (household income, 

gender and race) were measured at round 1 and treated as time-invariant because the 

current research is interested in examining the effects of household income during early 

adolescence on trajectories of crime, and gender and race are generally static 

characteristics.  Although household income varies from year to year across the lifespan, 

only a small percent of NLSY97 had data for gross household income in the latter rounds 

(e.g., 5.51% in round 2; 6.52% in round 3; and 9.75% in round 4).  Thus, there was not 

efficient power to examine the effect of continuity and change in gross household income 

on trajectories of cumulative property crime from early adolescence into young 

adulthood.  For the non-temporal deign, criminal arrests were measured across all rounds 
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(round 1 – round 10) and treated as both time-invariant and time-variant.  The non-

temporal design, therefore, captured person-level (time-invariant, mean) and within-

person change (time-variant, person specific deviations from the mean) in criminal arrests 

from early adolescence into young adulthood to predict concurring trajectories of 

property crime from early adolescence into adulthood (round 1 – round 10; age 12 – 22).  

For the temporal design, criminal arrests were measured across the period of adolescence 

(round 1 – round 6; age 12 – 18) and treated as time-invariant.  As such, the temporal 

design captured person-level (time-invariant, mean) in criminal arrests during 

adolescence to predict subsequent trajectories of property crime during adulthood (round 

7 – round 10; age 12 – 22).      

The equations for cumulative property crime were developed based on the 

conceptual model depicted in Figure 1 in chapter 3.  Based on this conceptual model, the 

direct effect between household income and cumulative property crime was estimated as 

well as the indirect effect through between- and within-person cumulative arrests.  For 

the non-temporal design, it was hypothesized that criminal arrests from early adolescence 

into young adulthood should explain a substantial portion of the association between 

gross household income during early adolescence and cumulative property crime from 

early adolescence into young adulthood.  That is, income differences in property crime 

would in part be accounted for by income differences in criminal arrests.  For the 

temporal design, it was also hypothesized that criminal arrests during adolescence would 

explain part of the association between gross household income during early adolescence 

and cumulative property crime during adulthood.  In other words, income differences in 
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adult property crime would be accounted for in part by the legacy of income differences 

in criminal arrests during adolescence.   

As mentioned in the methodology section of Study II, indirect effects, or 

mediation analysis, permits the examination of processes, that is, the means by which an 

independent variable (X) is associated with an outcome variable (Y) through at least one 

intervening variable, or mediator (M) (Preacher & Hayes, 2008).  For the purposes of the 

current multilevel analysis, simple mediation was used to estimate the extent to which a 

single mediator (i.e., time-invariant criminal arrests or time-variant criminal arrests) 

explains the association between gross household income and property crime.  As 

recommended by MacKinnon and Krull (2001), for the multilevel mediation models 

where the independent (i.e., gross household income during early adolescence) and 

mediating (i.e., time-invariant criminal arrests) variables were level 2 but the outcome 

(i.e., cumulative property crime) variable was level 1, both single level and multilevel 

models were used to assess the mediation pathways.  For the multilevel mediation models 

wherein the independent variable (i.e., gross household income during early adolescence) 

was level 2 but the mediating and outcome variables (i.e., time-invariant criminal arrests 

and trajectories of cumulative property crime, respectfully) were level 1, multilevel 

models were used to assess each pathway.   As in Study II, the Sobel-Aroian test was 

used to determine the significance of the indirect effects.    

All models controlled for gender, race, and household structure differences in the 

intercept to partial out residual error and provide more robust estimates of gross 

household income during early adolescence.  In addition, the temporal models were 
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estimated with controls for previous property crime in the intercept and slope parameters 

for cumulative property crime during adulthood.  By controlling for adolescent property 

crime, stronger conclusions about the legacy of gross household income during early 

adolescence on adolescent property crime on adult property crime can be drawn.  

For example, following are the direct and indirect equations that were estimated 

within the non-temporal framework with time-variant cumulative arrests as the proposed 

mediator (the level 1 equations are included in Study I):  

Step 1: Direct Effect 

CUMti = β0 + β1(Round)ti + β2(Round)
2

ti, 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + u0i 

β1i = G11 + G12INCi 

β2i = G21 + G22INCi 

Step 2: Mediator as Outcome 

ARRESTti = β0 + β1(Round)ti + β2(Round)
2
ti + eti, 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + u0i 

β1i = G11 + G12INCi 

β2i = G21 + G22INCi 

Step 3: Full Indirect Model 

CUMti = β0 + β1(Round)ti + β2(Round)
2

ti, 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + G05ARRESTbi + 

G06ARRESTwti + u0i 

β1i = G11 + G12INCi + G13ARRESTbi+ G14ARRESTwti 
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β2i = G21 + G22INCi + G23ARRESTbi+ G24ARRESTwti 

where ARRESTb denotes the mean of cumulative arrests across the ten rounds of data 

collection for each person, and ARRESTw denotes within-person change in criminal 

arrests across the ten years of data collection.  The same models were also run within the 

temporal framework, where between-person indicators and mean arrests during 

adolescence were regressed on parameters of cumulative property crime during 

adulthood, both with and without controlling for cumulative property crime during 

adolescence.   

Finally, a series of interaction variables were created and entered into the analysis 

to determine how main effects may differ as a function of socio-demographic 

characteristics.  Based on life course theory (Elder, 1999), developmental processes 

should differ depending on socio-demographic characteristics, such as gender, race, and 

household income.  It was hypothesized that boys and blacks would be arrested more 

than their counterparts (girls and whites).  It was further hypothesized that criminal 

arrests would have a stronger association with cumulative property crime for girls and 

whites compared to their counterparts, indicating that girls and whites engage in more 

property crime for every one arrest.  It was finally hypothesized that gross household 

income during early adolescence may shape the extent to which criminal arrests were 

associated with cumulative property crime.  That is, higher adolescents may engage in 

more property crime for every one arrest because they are less likely to be caught and 

punished.     
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Thus, three analytic models were run, separately assigning the moderated effects 

of household income, gender a race.  The income interaction terms included (a) 

household income X emotional problems and (b) household income X parent-adolescent 

relationship quality; the race interaction terms included (a) race X household income, (b) 

race X emotional problems and (c) race X parent-adolescent relationship quality; and the 

gender interaction terms included (a) gender X household income; (b) gender X 

emotional problems; and (c) gender X parent-adolescent relationship quality.  For 

example, following are the direct and indirect moderated models that were estimated 

using gender as a moderator and time-variant criminal arrests as a mediator within the 

non-temporal framework: 

Step 1: Direct Moderated Models 

CUMti = β0 + β1(Round)ti + β2(Round)
2

ti, 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + G05(INC X GENDER)i + u0i  

β1i = G11 + G12INCi + G13GENDERi + G14(INC X GENDER)i 

β2i = G21 + G22INCi + G23GENDERi + G24(INC X GENDER)i 

Step 2: Moderated Mediator as Outcome 

ARRESTti = β0 + β1(Round)ti + β2(Round)
2
ti 

β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + G05(INC X GENDER)i + u0i 

β1i = G10 + G11GENDERi + G12INCi + G13(INC X GENDER)i 

β2i = G20 + G21GENDERi + G22INCi + G23(INC X GENDER)i 

Step 3: Final Moderated Models 

CUMti = β0 + β1(Round)ti + β2(Round)
2

ti, 
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β0i = G00 + G01RACEi + G02GENDERi + G03HHi + G04INCi + G05(INC X GENDER)i + 

G06ARRESTbi + G07(ARRESTb X GENDER)i + G08ARRESTwi + G09(ARRESTw X 

GENDER)ti + u0i 

β1i = G10 + G11GENDERi + G12INCi + G13(INC X GENDER)i + G14ARRESTbi + 

G15(ARRESTb X GENDER)i + G16ARRESTi + G17(ARRESTw X GENDER)ti 

β2i = G20 + G21GENDERi + G22INCi + G23(INC X GENDER)i + G24ARRESTbi + 

G25(ARRESTb X GENDER)i + G26ARRESTwi + G27(ARRESTw X GENDER)ti 

The same analysis was also applied using between- and within-person scores for criminal 

arrests as mediator, and income status, gender and race as moderators. 

Single Level Models 

The single level framework was used to assess the extent to which criminal arrests 

mediated the association between gross household income during early adolescence and 

total cumulative property crime as a function of gross household income, gender, and 

race.  As with the multilevel framework, these models were run using both a non-

temporal and temporal design.  Within the temporal design, these models were estimated 

both with and without controls for previous cumulative property crime.    

As in Study II, ZIP models were used to test the direct association between gross 

household income and total cumulative property crime from early adolescence into young 

adulthood.  ZIP models were also used to assess the association between criminal arrests 

and gross household income, as most adolescents were never arrested (72%) but some 

were arrested as many as 6 times.  For example, the following are the three equations that 
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were run to estimate the coefficients a and b, when criminal arrests were the proposed 

mediator within the non-temporal framework: 

Step 1: Direct Effect 

logit(CUM)i = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

CUMi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

Step 2: Mediator as Outcome 

logit(ARREST)i = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

ARRESTi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

Step 3: Full Model 

logit(CUM)i = b0 + b1ARRESTi + b2INCi + b3GENDERi + b4RACEi + b5HHi  

CUMi = b0 + b1ARRESTi + b2INCi + b3GENDERi + b4RACEi + b5HHi + 

where INC is the measure for gross household income in 1996, GENDER is the dummy 

variable for females (versus males), RACE is the dummy variable for blacks (versus 

whites), HH is the dummy variable for adolescents living with both biological parents (as 

opposed to other household structures), ARREST is the variable for criminal arrests, and 

CUM is the measure for total cumulative property crime at the end of the ten rounds. 

After running these models, a Sobel-Aorian test was used to determine the 

significance of criminal arrests as a mediator between gross household income and total 

cumulative property crime. 

Moderated Mediation 

As a next step in the multivariate analysis, moderated mediation was used to 

assess whether the indirect effects differ by income, gender, or race.  Interaction terms 
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were created between each moderator and proposed mediator.  For example, to assess the 

possibility that cumulative arrests differentially explained the association between gross 

household income and cumulative property crime depending on the level of gross 

household income, the following equations were estimated: 

Step 1: Direct Effect 

logit(CUM)i = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi 

CUMi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

Step 2: Mediator as Outcome 

logit(ARREST)i = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

ARRESTi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

Step 3: Moderated Full Model 

logit(CUM)i = b0 + b1PARi + b2INCi + b3(ARRESTXINC)i +  b4GENDERi + b5RACEi + 

b6HHi  

CUMi = b0 + b1PARi + b2INCi + b3(ARRESTXINC)i +  b4GENDERi + b5RACEi + b6HHi  

The coefficient for the interaction term, b3, was then entered into the Sobel-Aorian test to 

determine whether the extent to which criminal arrests mediated the association between 

gross household income and cumulative property crime significantly differed by gross 

household income. 
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 Study III Results  

The Study III analyses were designed to test the extent to which cumulative 

property crime was associated with gross household income during early adolescence 

through the consequence of being arrested.   To reiterate, household income was 

measured using a categorical variable, with six income groups.  The first income group 

captured households between $0 and $5000 (well below the 1997 poverty line for most 

households); the second income group captured households between $5001 and $10,000 

(a little above and below the 1997 poverty line for most individuals and household); the 

third income group captured households between $10,001 and $25,000; the fourth 

income group captured households between $25,001 and $50,000 ; the fifth income group 

captured households between $50,001 and $100,000; and the sixth income group 

captured households between $100,001 and $250,000 (mostly within the highest income 

quintile during 1997).  Although the measure for household income was categorical, it 

was treated as continuous in most analysis (with linear and curvilinear effects explored).   

Both a non-temporal and temporal design were used to determine (1) the extent to 

which criminal arrests generally explained the association between gross household 

income and cumulative property crime from early adolescence into young adulthood and 

(2) the extent to which the legacy of criminal arrests during adolescence explained the 

association between gross household income during early adolescence and cumulative 

property crime during adulthood.  The analyses also tested the degree to which the 

associations may differ as a function of household income, gender and race.   
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For the non-temporal design, it was hypothesized that gross household income 

during early adolescence would have a negative relationship with property crime from 

early adolescence into young adulthood, with lower income adolescents engaging in more 

property crime than higher income adolescents.  It was further hypothesized that criminal 

arrests from early adolescence into young adulthood would explain a substantial portion 

of this association.  That is, lower income adolescents would be arrested more than higher 

income adolescents and, in turn, engage in more property crime, although the 

directionality of this association was not estimated.  Pulling from life course theory, it 

was, finally, hypothesized that these indirect effects may differ depending on income, 

gender, and race.   

For the temporal design, it was hypothesized that gross household income during 

early adolescence would have a small negative relationship with property crime during 

adulthood, controlling for property crime during adolescence.  It was further 

hypothesized that criminal arrests during adolescence would help to explain this small 

association.  Lower income adolescents would be arrested more, which would, in turn, 

have a legacy of effect on property crime during adulthood.  Pulling for life course 

theory, it was finally hypothesized that these indirect effects may differ depending on 

income, gender, and race.    

As described in Study I, a quadratic within-person model was fit for trajectories of 

cumulative property crime from early adolescence into young adulthood (age 12 – 22) 

and a linear within-person model was fit for trajectories of cumulative property crime 
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during adulthood (age 18 – 22).  The parameters of these within-person models were then 

used as outcomes within the non-temporal and temporal designs. 

Multilevel Models 

Step 1: Direct and Moderated Direct Effects 

As a first step in determining the possibility that criminal arrests explained the 

association between gross household income and cumulative property crime, it is 

necessary to determine the direct association between gross household income and 

cumulative property crime.  For the non-temporal design, please refer to Table 21 to view 

the direct association between gross household income during early adolescence and 

cumulative property crime from early adolescence into young adulthood.    
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Table 21. Direct effect between gross household income during early adolescence and 

parameters of cumulative property crime from early adolescence into young adulthood 

 

Between-person Variance  2.68* 

Fixed Effects    

Indicator 

Baseline  

Coef. 

(SE) 

Slope 

Coef. 

(SE) 

Quadratic 

Coef. 

(SE) 

GHI 

-0.04  

(0.06) 

0.02* 

(0.01) 

0.00 

(0.00) 

G 

-1.16*** 

(0.11)     

R 

-0.12 

(0.14)     

HH  

-0.40**  

(0.14)     

Intercept 

-1.08 

(0.22)     

Random Effects    

 

Intercept, u0i   2.48* 

 

% between-person variance explained  7.46 
*p < .05; **p < .01; ***p < .001. 

 

As shown for the non-temporal design, the linear term for household income was 

significantly associated with the slope parameter (i.e., growth) for cumulative property 

crime.  That is, contrary to hypothesis, higher income adolescents had a larger growth 

rate over time than lower income adolescents.  In addition, gender and household 

structure were significant predictors of baseline differences in cumulative property crime, 

with boys engaging in more crime than girls and adolescents from households with two 

biological parents engaging in less crime than adolescents from other household 

structures.  None of the interaction terms between gross household income, gender and 
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race were significant, indicating that the direct effect of gross household income on 

growth in cumulative property crime did not significantly differ by gender or race.    

For the temporal design, please refer to Table 22 to view the direct association 

between gross household income during early adolescence and cumulative property crime 

during adulthood, controlling for between-person difference in property crime during 

adolescence in the intercept and slope as well as for gender, race, and household structure 

differences in the intercept.   
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Table 22. Direct effect between gross household income during early adolescence and 

cumulative property crime during young adulthood, controlling for property crime 

during adolescence 

 

Between-person Variance  5.15 

Fixed Effects    

Indicator 

Baseline  

Coef. 

(SE) 

Slope 

Coef. 

(SE) 

GHI 

0.13 

(0.20) 

-0.01 

(0.02) 

G 

-0.70** 

(0.24)   

R    

0.08 

(0.29)   

HH    

-0.08 

(0.29)   

PREV 

0.46*** 

(0.09) 

0.02* 

(0.01) 

Intercept 

-8.91 

(0.85)   

Random Effects   

 

Intercept, u0i  3.80* 

 

% between-person variance explained 26.21 
*p < .05; **p < .01; ***p < .001. 

For the temporal design and contrary to hypothesis, gross household income 

during early adolescence was not associated with any parameter of cumulative property 

crime during adulthood.  Only gender are previous property crime during adolescence 

were associated with cumulative property crime during adulthood, with males engaging 

in more adult property crime than females and adolescents who engaged in more property 

crime engaging in more property crime during adulthood.  None of the interaction terms 
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between gross household income and socio-demographic characteristics were significant, 

indicating these direct effects did not significantly differ by gender or race.   

Step 2: Mediators and Moderated Mediators as Outcomes  

As a second step towards assessing the possibility that between- and within-

person change in cumulative arrests explained the association between gross household 

income and cumulative property crime, the association between gross household income 

and arrests was estimated, both within the non-temporal and temporal design.  The non-

temporal framework shows the extent to which criminal arrests from early adolescence 

into young adulthood were related to concurrent cumulative property crime from early 

adolescence into young adulthood, whereas the temporal framework shows the legacy of 

adolescent criminal arrests on cumulative property crime during adulthood.  Zero-inflated 

Poisson regression was used to estimate the association between gross household income 

during early adolescence and between-person (mean) scores for criminal arrests.   

Because 71.85 percent of the full sample reported having never been arrested, the 

distribution for cumulative property crime had an inflation of zeros and zero-inflated 

Poisson regression was the appropriate method.   Multilevel Poisson regression was used 

to estimate the association between gross household income during early adolescence and 

within-person parameters (baseline, slope, and quadratic) for criminal arrests.   

 For the non-temporal design, please refer to Table 23 and 24 to view the 

association between gross household income during early adolescence and cumulative 

property crime from early adolescence into young adulthood, controlling for differences 

in race, gender and household structure. 
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Table 23. Direct effect between gross household income during early adolescence and 

person-level (mean) criminal arrests from early adolescence into young adulthood 

Indicator 

Zero-inflated 

Coef. 

(SE) 

Count 

Coef. 

(SE) 

GHI    

0.13* 

(0.06) 

-0.06 

(0.04) 

G   

1.10*** 

(0.13) 

-0.28** 

(0.09) 

R 

-0.15 

(0.27) 

-0.03 

(0.08) 

HH   

0.27 

(0.15) 

-0.12 

(0.09) 

Intercept 

-0.68 

(0.22) 

0.59 

(0.13) 
*p < .05; **p < .01; ***p < .001. 

 

As shown in Table 23 and as hypothesized, gross household income had a 

positive association (d = 0.09) with the zero-inflated portion of criminal arrests from 

early adolescence into young adulthood but was not significantly associated with counts 

of person-level arrests. Furthermore, gender had a positive association (d = -0.22) with 

the zero-inflated and a negative association (d = 0.40) with the count portion of 

cumulative property crime, indicating that girls were arrested less than boys.   
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Table 24. Direct effect between gross household income during early adolescence and 

parameters of criminal arrests from early adolescence into young adulthood 

 

Between-person Variance  2.05* 

Fixed Effects    

Indicator 

Baseline  

Coef. 

(SE) 

Slope 

Coef. 

(SE) 

GHI    

-0.23** 

(0.07) 

0.01 

(0.01) 

G   

-1.21*** 

(0.10)   

R 

0.02 

(0.12)   

HH   

-0.45*** 

(0.12)   

Intercept 

-2.37 

(0.24)   

Random Effects 

 

Intercept, u0i 1.37* 

 

% between-person variance explained 33.17 
*p < .05; **p < .01; ***p < .001. 

 

As shown in Table 24, gross household income was also negatively associated 

with criminal arrests at baseline (round 1; age 12 – 13), with lower income adolescents 

more likely to be arrested (net of gender, race and household structure).  Furthermore, the 

control for household structure was associated with baseline criminal arrests during early 

adolescence, net of gross household income, with adolescents from households that did 

not consist of two married parents being more likely to be arrested.  Together, gross 

household income, gender, race, and household structure explained a substantial portion 

of the variance in criminal arrests from early adolescence into young adulthood. 
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For the temporal design, please refer to Table 25 to view the association between 

gross household income during early adolescence and person-level (mean) criminal 

arrests during adolescence, controlling for differences in gender, race household 

structure, and adolescent property crime. 

Table 25. Direct effect between gross household income during early adolescence and 

person-level (mean) criminal arrests during adolescence, controlling for adolescent 

property crime 

Indicator 

Mean 

Coef. 

(SE) 

Mean 

Coef. 

(SE) 

GHI    

0.10 

(0.11) 

-0.16** 

(0.05) 

G 

0.90*** 

(0.23) 

-0.15 

(0.11) 

R 

-0.42 

(0.24) 

0.08 

(0.11) 

HH 

0.04 

(0.26) 

-0.10 

(0.11) 

PREV 

-0.64*** 

(0.10) 

0.09*** 

(0.01) 

Intercept 

0.60 

(0.40) 

-0.07 

(0.18) 
*p < .05; **p < .01; p < .001. 

 As shown in Table 25, gross household income was significantly associated with 

the count (d = -0.27) but not the zero-inflated portion of criminal arrests during 

adolescence.  Gender (d = 0.16) was associated with the zero-inflated but not the count 

portion of criminal arrests during adolescence, and property crime during adolescence 

was associated with both the zero-inflated (d = -0.28) and count (d = 0.65) portions of 

criminal arrests. 
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Step 3: Final Models 

 The final set of multilevel models estimated the association between arrests and 

cumulative property crime, controlling for gross household income during early 

adolescence, to determine the extent to which criminal arrests explained the association 

between gross household income and cumulative property crime.  Interaction terms were 

also included in the models to assess whether these mediation processes may differ as a 

function of household income, gender, or race.   

 For the non-temporal design, please refer to Table 26 to view between- and 

within-person effects of criminal arrests from early adolescence into young adulthood on 

parameters of cumulative property crime from early adolescence into young adulthood, 

controlling for differences in gross household income during early adolescence as well as 

gender, race and household structure differences in the intercept. 
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Table 26. Direct effect between between-person differences and within-person change in 

criminal arrests and parameters of cumulative property crime, net of gross household 

income during early adolescence 

 
Between-person Variance                                   2.68*                       

Fixed Effects    

Indicator 

Baseline 
Coef. 
(SE)  

Product of 

Coefficients4 

Slope 
Coef. 
(SE) 

Product of 

Coefficients 

Quadratic 
Coef. 
(SE) 

Product of 

Coefficients 

GHI 
0.00 

(0.05)  
0.02** 

(0.01)  
0.00* 

(0.00)   

G 
-0.77*** 

(0.11)         

R   
-0.12 

(0.13)         

HH    
-024 

(0.13)         

Cab 
7.17*** 

(0.55) 2.14 
0.20** 

(0.07) 1.73 
-0.01 

(0.01) -0.91 

Caw 
-0.47*** 

(0.07) 2.93*** 
0.16*** 

(0.04) 0.94 
-0.01*** 

(0.00) -1.00 

Intercept 
-1.82 

(0.22)           

Random Effects 

 
Intercept, u0i                                            2.32* 

 
% between-person variance explained                                          12.61 

*p < .05; **p < .01; ***p < .001. 

 

 As shown and as hypothesized, between-person differences in criminal arrests 

were associated with individuals engaging in more property crime at baseline as well as 

more property crime over time.  In other words, individuals who (on average) reported 

being arrested at least once from early adolescence into young adulthood also had higher 

                                                 
4 To calculate the between-person product of coefficient, the significant association between gross 

household income and the zero-inflated portion of criminal arrests was used. 
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baseline property crime scores and engaged in more property crime over time.  The 

Sobel-Aorian test revealed that, as hypothesized, these between-person differences 

partially (but significantly) accounted for the association between gross household 

income during early adolescence and baseline cumulative property crime.   

 Furthermore, within-person change in criminal arrests was significantly 

associated with baseline cumulative property crime, growth in cumulative property crime, 

and desistance from cumulative property crime.  In other words, individual deviations 

from the mean of criminal arrests were associated with adolescents engaging in more 

property crime.  It may be that property crime landed these individuals in jail or that 

those who had been arrested were more likely to admit that committing a property crime.  

It is impossible to tease apart why criminal arrests and cumulative property crime were 

associated from the current analysis.  The Sobel-Aorian test further revealed that, as 

hypothesized, within-person change in criminal arrests partially (but significantly) 

accounted for the relationship between gross household income during early adolescence 

and baseline property crime but did not significantly account for the association between 

gross household income and growth in or desistance from cumulative property crime. 

For the temporal design, please refer to Table 27 to view between-person effects 

of criminal arrests during adolescence on parameters of cumulative property crime during 

young adulthood.   
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Table 27. Direct effect between criminal arrests during adolescence and parameters of 

cumulative property crime during adulthood, controlling for gross household income 

during early adolescence and property crime during adolescence 

 
Between-person Variance  5.15 

   

Indicator 

Baseline  

Coef. 

(SE) 

Product of 

Coefficients5  

Slope 

Coef. 

(SE) 

 Product of 

Coefficients 

GHI 

0.11 

(0.20)   

-0.01 

(0.02)   

G   

-0.64** 

(0.24)       

R    

0.05 

(0.29)       

HH    

-0.07 

(0.30)       

PREV 

0.51*** 

(0.10)   

0.01 

(0.01)   

Cab 

-1.47 

(1.71) 0.83 

0.49** 

(0.17) -2.14* 

Intercept 

3.80 

(0.20)    

Random Effects 

 

Intercept, u0i 3.80 

 

% between-person variance explained 26.21 
*p < .05; **p < .01; ***p < .001. 

 In the temporal design, between-person differences in criminal arrests during 

adolescence were positively and significantly associated with the slope parameter for 

cumulative property crime during adulthood, controlling for property crime during 

adolescence.  In other words, contrary to hypothesis, criminal arrests during adolescence 

                                                 
5 To calculate the product of coefficients, the significant association between gross household income 

during early adolescence and the count portion of criminal arrests during adolescence was utilized. 



 

 146 

were associated with adolescents engaging in more crime during the period of adulthood, 

controlling for adolescent property crime.  Furthermore, counts of criminal arrests during 

adolescence statistically accounted for the association between gross household income 

during early adolescence and growth in cumulative property crime during adulthood.  

However, as reflected by the change in percent of between-person variance explained, the 

effect size between criminal arrests during adolescence and cumulative property crime 

during adulthood was negligible. 

No interaction terms were significant, indicating this direct association between 

criminal arrests during adolescence and property crime during adulthood did not 

significantly differ by income, gender or race.  These findings should be taken with 

caution.  During the later three rounds (round 7 – round 10), individuals were only 

questioned about their engagement in property crime if they had been arrested at least 

once during the prior rounds.   

Single Level Models 

 As discussed in chapter 3, a central goal of the Study III is to assess the indirect 

association between household income and total cumulative property crime through 

criminal arrests.  Simple mediation models were, therefore, estimated in both non-

temporal and temporal frameworks using ZIP models with Sobel-Aorian tests to 

determine the significance of criminal arrests as an indirect effect.   

Step 1: Direct and Moderated Direct Effects 

As a first step toward determining whether criminal arrests explained the 

association between gross household income and total cumulative property crime, the 
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direct association between gross household income and total cumulative property crime 

was calculated within the non-temporal and temporal frameworks.  In addition, possible 

differences in this direct effect by gender and race were assessed through the use 

interaction terms between gross household income, gender and race.    

For the non-temporal design, please refer to Table 28 to view the association 

between gross household income during early adolescence and total cumulative property 

crime from early adolescence into young adulthood. 

Table 28. Direct effect between gross household income during early adolescence and 

total cumulative property crime from early adolescence into young adulthood 

  

Zero Inflation 

Coef. 

(SE) 

Count 

Coef. 

(SE) 

GHI 

-0.33* 

(0.16) 

0.19** 

(0.06) 

GHI * GHI 

0.05* 

(0.02) 

-0.02* 

(0.01) 

G 

0.70*** 

(0.08) 

-0.33*** 

(0.03) 

R 

-0.13 

(0.10) 

-0.24*** 

(0.04) 

HH 

0.05 

(0.10) 

-0.23*** 

(0.03) 

Intercept 

-0.40 

(0.29) 

1.03 

(0.11) 
*p < .05; **p < .01; ***p < .001. 

 

As shown in Table 28, the significant predictors for the zero-inflated portion of 

the model include the linear (d = -0.12) and quadratic (d = 0.13) terms for gross 

household income and gender (d = 0.49).  That is, the probability that adolescents 
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engaged in no property crime differed by gross household income, and females were 

more likely than males to engage in no property crime.  Please view Figure 18 (shown in 

Study II) to view the probability of engaging in no total cumulative property crime 

(versus engaging in at least one property crime) across gross household income.  As 

shown, adolescents in the lowest ($0 - $5,000; extremely below poverty) and highest 

income groups ($100,001 - $250,000; mostly within the highest quintile of the income 

distribution) were most likely to engage in no property crime, whereas adolescents in the 

third income group ($10,001 - $25,000) were least likely to engage in no property crime. 

Also shown in Table 27, the significant predictors for the count portion of the 

model include the linear (d = .15) and quadratic (d = -0.10) terms for gross household 

income, gender (d = -0.52), race (d = -0.32), and household structure (d = -0.33).  That 

is, the count portion of cumulative property crime significantly differed by gross 

household income, females engaged in fewer counts of property crime than males, blacks 

engaged in fewer counts of property crime than whites, and individuals from households 

with two biological parents engaged in fewer counts of property crime than their 

counterparts.   

Please refer to Figure 19 (shown in Study II) to view counts of property crime by 

gross household income.  As shown, for those adolescents who tended to engage in at 

least one property crime, counts of total cumulative property crime tended to be higher 

for higher income adolescents compared to the lowest income group.    

Taken together, adolescents in the lowest income group ($0 - $5000; extremely 

poor) were most likely to engage in no property crime and had the lowest counts of 
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property crime.  Adolescents in the second income groups were second most likely to 

engage in no property crime and had the second lowest counts of property crime ($5,001 

– $10,000; around the 1997 poverty line).   Adolescents in the third income group 

($10,001 - $25,000) were least likely to engage in no property crime and had relatively 

high counts of property crime.  Adolescents in the fourth ($25,001 – $50,000) and fifth 

($50,001 - $100,000) income groups were moderately likely to engage in no property 

crime and engaged in relatively high counts of property crime.  Finally, adolescents in the 

sixth income group ($100,001 - $250,000; mostly in the highest quintile of the income 

distribution) were close to being most likely to engage in no property crime (next to the 

first income group) but when they did engage in property crime, they had relatively high 

counts of property crime.  Thus, adolescents in the sixth income group ($100,000 - 

$250,000) were unlikely to engage in property crime, but when they did, they had 

relatively high counts.   

For the temporal design, please refer to Table 29 to view the association between 

gross household income during early adolescence and cumulative property crime during 

adulthood.    
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Table 29. Direct effect between gross household income during early adolescence and 

total cumulative property crime during adulthood 

  

Zero Inflation 

Coef. 

(SE) 

Count 

Coef. 

(SE) 

GHI 

-0.10 

(0.08) 

-0.09 

(0.06) 

G 

0.15 

(0.19) 

-0.31* 

(0.15) 

R 

-0.03 

(0.20) 

0.23 

(0.14) 

HH 

0.04 

(0.20) 

0.16 

(0.14) 

PREV 

-0.22*** 

(0.02) 

0.13*** 

(0.01) 

Intercept 

2.25 

(0.33) 

-0.27 

(0.24) 
*p < .05; **p < .01; ***p < .001. 

 

As shown in Table 29 and contrary to hypothesis, gross household income during 

early adolescence was not significantly associated with adult property crime, controlling 

for adolescent property crime.  However, gender was significantly associated with the 

count (d = -0.24) portion of adult property crime.  For those adults who engaged in 

property crime, males had higher counts than females.   Finally, property crime during 

adolescence was associated individuals having a lower likelihood of engaging in no 

property crime during adulthood (d = -0.34), and for those individuals who engaged in 

adult property crime, property crime during adolescence was associated individuals 

having higher counts (d = 1.14).  This finding suggests that adolescent property crime 
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increases the risk of adults engaging in property crime as well as overall counts of 

property crime during adulthood.     

Preacher and Hayes (2007) argue that even though the direct association between 

the independent variable (i.e., gross household income) and the outcome variable (i.e., 

total cumulative property crime during adulthood) may not be significant, mediation may 

still be occurring.  That is, the proposed mediator (i.e., criminal arrests during 

adolescence) may statistically account for the part of the direct effect between the 

independent and outcome variable that are associated with one another.  Mediation was, 

therefore, still tested for this model.   

Step 2: Mediators and Moderated Mediators as Outcomes  

As a second step towards identifying mediation, the association between gross 

household income and total criminal arrests was estimated using ZIP both within the non-

temporal and temporal frameworks.  These associations were calculated controlling for 

gender, race, and household structure.  In addition, gender and race were considered as 

potential moderators of these direct effects. 

For the non-temporal design, please refer to Table 30, wherein criminal arrests 

from early adolescence into young adulthood were regressed on gross household income 

during early adolescence as well as gender, race, and household structure. 
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Table 30. Direct effect of gross household income during early adolescence on criminal 

arrests from early adolescence into young adulthood 

  Zero Inflation Count 

GHI 

0.14 

(0.25) 

0.30* 

(0.14) 

GHI * GHI 

0.00 

(0.04) 

-0.06* 

(0.02) 

G 

1.10*** 

(0.13) 

-0.28** 

(0.09) 

R 

-0.15 

(0.14) 

-0.04 

(0.08) 

HH 

0.25 

(0.15) 

-0.09 

(0.09) 

Intercept 

-0.67 

(0.44) 

0.09 

(0.24) 
*p < .05; **p < .01; ***p < .001. 

 

 As shown, gross household income was not significantly associated with the zero-

inflated portion of criminal arrests but had a curvilinear association with the count 

portion (linear: d  = 0.14; quadratic: d = -0.18) of criminal arrests from early adolescence 

into young adulthood.  In other words, most individuals tended to not be arrested during 

adolescence, regardless of their income status, but when they were arrested, lower 

income adolescents had significantly higher counts of arrests.  Please refer to Figure 21 to 

view counts of criminal arrests plotted over gross household income.    
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Figure 21. Criminal arrests by gross household income during early adolescence 

 

As shown, criminal arrests had a mostly linear relationship with gross household, 

with lower income adolescents tending to be arrested more than higher income 

adolescents.  The exception to this trend was for adolescents in the lowest income group 

($0 - $5,000; extremely poor).  These adolescents tended to be arrested slightly less than 

adolescents in the second ($5,001 - $10,000; around the 1997 poverty line) and third 

($10,001 - $25,000; above the 1997 poverty line) income categories. 

Furthermore, gender had a positive association (d = 0.37) with the zero-inflated 

portion of criminal arrests, with girls more likely than boys to never be arrested, and 

gender had a negative association (d = -0.23) with the count portion of criminal arrests, 

with girls arrested less than boys.  No interaction terms between gross household income 

and gender or race were significant, indicating the association between gross household 

income and criminal arrests from early adolescence into young adulthood did not 

significantly differ by gender or race. 

For the temporal design, please refer to Table 31, wherein criminal arrests during 

adolescence were regressed on gross household income during early adolescence.    
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Table 31. Direct effect of gross household income during early adolescence on criminal 

arrests during adolescence 

  

Zero Inflation 

Coef. 

(SE) 

Count 

Coef. 

(SE) 

GHI 

0.10 

(0.11) 

-0.16** 

(0.05) 

G 

0.90*** 

(0.23) 

-0.15 

(0.11) 

R 

-0.42 

(0.24) 

0.08 

(0.11) 

HH 

0.04 

(0.26) 

-0.10 

(0.11) 

PREV 

-0.64*** 

(0.10) 

0.09*** 

(0.01) 

Intercept 

0.60 

(0.40) 

-0.07 

(0.18) 
*p < .05; **p < .01; ***p < .001. 

 

As shown in Table 31, gross household income had a negative association with 

the count portion of criminal arrests during adolescence (d = -0.17), with lower income 

adolescents arrested more than higher income adolescents. This finding may mean that 

lower income adolescents are more likely to be arrested even though they commit fewer 

crimes.  Furthermore, as hypothesized, females were significantly more likely than males 

(d = 0.17) to never be arrested during adolescence, controlling for adolescent property 

crime. Finally, as expected, adolescent property crime was associated with both the zero-

inflated (d = -0.27) and count (d = 0.65) portion of criminal arrests during adolescence. 
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Step 3: Final Models 

  As the last step, total cumulative property crime was regressed on criminal 

arrests, controlling for gross household income, gender and race.  This analysis was done 

both within a non-temporal and temporal framework.    

 For the non-temporal design, please refer to Table 32, wherein cumulative 

property crime from early adolescence into young adulthood was regressed on criminal 

arrests from early adolescence into young adulthood, controlling for gross household 

income during early adolescence as well as gender, race and household structure. 

Table 32. Direct effect between criminal arrests from early adolescence into young 

adulthood and total cumulative property crime from early adolescence into young 

adulthood, controlling for gross household income during early adolescence 

  

Zero Inflation 

Coef. 

(SE) 

Product of 

Coefficients 

Count 

Coef. 

(SE) 

Product of 

Coefficients 

GHI 

-0.31 

(0.18)  

0.16** 

(0.06)  

GHI * GHI 

0.04 

(0.02)  

-0.01 

(0.01)  

CA 

-0.93*** 

(0.09) 0.00 

0.27*** 

(0.01) -2.98** 

G 

0.50*** 

(0.09)  

-0.18*** 

(0.03)  

R 

-0.16 

(0.12)  

-0.25*** 

(0.04)  

HH 

-0.04 

(0.11)  

-0.18*** 

(0.03)  

Intercept 

0.02 

(0.33)   

0.64 

(0.11)   
*p < .05; **p < .01; ***p < .001. 
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 As shown and as hypothesized, criminal arrests from early adolescence into 

young adulthood were significantly associated with both the zero-inflated (d = -0.62) and 

count portion (d = 1.39) of cumulative property crime from early adolescence into young 

adulthood.  Criminal arrests were associated with individuals being less likely to engage 

in no property crime and with individuals having higher counts of property crime.  Put 

another way, individuals who engaged in property crime also tended to be arrested.  As 

shown by the Sobel-Aorian test, criminal arrests partially (but significantly) mediated the 

association between gross household income and the count (but not zero-inflated) portion 

of property crime from early adolescence into young adulthood.  In addition, gender (d = 

0.31) was a significant predictor of the zero-inflated portion of property crime from early 

adolescence into young adulthood, and gender (d = -0.27), race (d = -0.33), and 

household structure (d = -0.26) were significant predictors of the count portion of 

property crime from early adolescence into young adulthood.  Females were more likely 

than males to engage in no property crime, and females had lower counts of property 

crime than males.  Blacks had lower counts of property crime than whites, and 

individuals who had been embedded in households with two biological parents during 

early adolescence had lower counts of property crime than individuals who had been 

embedded in other household types during early adolescence.    

Finally, the association between criminal arrests and the count portion of 

cumulative property crime from early adolescence into young adulthood significantly 

differed by gender, but not by race or gross household income during early adolescence.  

To aid in the interpretation of this finding, the count portion of cumulative property crime 
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from early adolescence into young adulthood was regressed on criminal arrests for males 

and females separately.  Figure 22 demonstrates the net effect size (as captured by the 

Cohen’s d) between criminal arrests and cumulative property crime from early 

adolescence into young adulthood by gender. 

Figure 22. Net effect between criminal arrests and counts of cumulative property crime 

from early adolescence into young adulthood by gender 

 

 As shown, the association between criminal arrests and the count portion of 

cumulative property crime from early adolescence into young adulthood was stronger for 

males compared to females.  In other words, males engaged in higher counts of property 

crime for every one arrest compared to females.  The Sobel-Aorian test was then used to 

determine whether moderated mediation was occurring, with the indirect association 

between gross household income and cumulative property crime from early adolescence 

into young adulthood through criminal arrests being stronger for males compared to 

females.  Results from this test indicated that the moderated indirect effect was 

insignificant.  Although males engaged in higher counts of property crime than females 
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for every one arrest, the mediated association between gross household income and 

cumulative property crime through criminal arrests was the same for males and females.   

 For the temporal design, please refer to Table 33, wherein cumulative property 

crime from early adolescence into young adulthood was regressed on criminal arrests 

from early adolescence into young adulthood, controlling for gross household income 

during early adolescence as well as gender, race and household structure.   

Table 33. Direct effect between criminal arrests during adolescence and total cumulative 

property crime during adulthood, controlling for gross household income during early 

adolescence and cumulative property crime during adolescence 

  

Zero Inflation 

Coef. 

(SE) 

Product of 

Coefficients 

Count 

Coef. 

(SE) 

Product of 

Coefficients 

GHI 

-0.11 

(0.08)  

-0.08 

(0.06)  

G 

0.16 

(0.19)  

-0.31* 

(0.15)  

R 

-0.04 

(0.20)  

0.21 

(0.15)  

HH 

0.05 

(0.20)  

0.18 

(0.14)  

CA 

-0.08 

(0.10) -0.46 

0.09 

(0.07) -1.15 

PROP 

-0.21*** 

(0.03)  

0.12*** 

(0.02)  

Intercept 

2.29 

(0.33)   

-0.32 

(0.25)   
*p < .05; **p < .01; ***p < .001. 

 As shown in Table 33, gross household income during early adolescence was not 

significantly associated with the zero-inflated or count portion of cumulative property 
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crime during adulthood.  Gender was significantly associated with the count portion (d = 

-0.23), with females having lower counts of property crime during adulthood than males, 

and cumulative property crime during adolescence was associated with the zero-inflated 

(d = -0.34) and count (d = 1.14) portions of cumulative property during adulthood.  

Adolescents who engaged in more property crime during adolescence were less likely to 

engage in no property crime during adulthood and had higher counts of property crime 

during adulthood.  The Sobel-Aorian test revealed that criminal arrests during 

adolescence did not account for income differences in the count portion of property crime 

during adulthood. 

Finally, the associations between criminal arrests during adolescence and both the 

zero-inflated and count portions of cumulative property crime during adulthood 

(controlling for property crime during adolescence) significantly differed by gross 

household income (but not by gender or race).  To help interpret this finding, the zero-

inflated and count portions of cumulative property crime during adulthood were 

regressed on criminal arrests during adolescence separately for each income group.  

Figure 23 and Figure 24 demonstrate the net effect size (as captured by the Cohen’s d) 

between criminal arrests during adolescence and cumulative property crime during 

adulthood by gross household income during early adolescence. 
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Figure 23. Net effect between adolescent criminal arrests and the zero-inflated portion of 

adult property crime by gross household income 

 

 

Figure 24. Net effect between adolescent arrests and the count portion of adult property 

crime by gross household income during early adolescence 
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As shown, the effect sizes between adolescent criminal arrests and the zero-

inflated portion of adult cumulative property crime was significant in the third, fourth, 

and fifth income groups.  In particular, the effect size was small and positive in the third 

income group and large and positive in the fourth and fifth income groups.  This finding 

indicates that being arrested during adolescence was associated with these individuals 

being less likely to engage in property crime during adulthood.  Furthermore, the effect 

size between adolescent criminal arrests and the count portion of adult cumulative 

property crime was significant in the third income group.  In particular the effect size was 

moderate to large and positive in the third income group.  This finding indicators that for 

those adults who tended to engage in property crime during adulthood, being arrested 

during adolescence was associated with these individuals having higher counts of 

property crime during adulthood.  Clearly, the legacy of criminal arrests during 

adolescence on adult property crime differs depending on gross household income. 

A follow-up exploratory analysis was run to determine whether total cumulative 

property crime during adolescence was differentially associated with total cumulative 

property crime during adulthood as a function of arrests during adolescence.  Although 

the previous model showed that criminal arrests during adolescence generally had a 

positive association with both the zero-inflated and count portion of cumulative property 

crime during adulthood (suggesting adolescent criminal arrests lead to less engagement in 

adult property crime but higher counts of adult property crime), a moderated model 

would should if being arrested increased the magnitude of relationship between property 

crime during adolescence and property crime during adulthood.  Thus, an interaction term 
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between adolescent arrests and adolescent property crime was created and entered into 

the above model.  From this analysis, the interaction term between adolescent property 

crime and adolescent arrests predicting adult property crime was significant for the count 

(but not the zero-inflated) portion. 

To interpret these results, a follow-up exploratory analysis was run separately for 

three groups of individuals:  (1) those who had never been arrested during adolescence (n 

= 2,136); (2) those who had been arrested once during adolescence (n = 459); and (3) 

those who had been arrested more than once during adolescence (n = 378).  In particular, 

the following ZIP equation was run within each adolescent arrest category: 

logit(CUM_ADULT)i = b0 + b1GENDERi + b2RACEi + b3HHi + b4INC + b4ARREST 

CUM_ADULTi = b0 + b1GENDERi + b2RACEi + b3HHi + b4INC + b4ARREST 

Figure 25 shows the net effect size that cumulative property crime during adolescence 

had on total cumulative property crime at the end of the ten year period by arrest 

category. 

Figure 25. Net effect size of cumulative property crime during adolescence on cumulative 

property crime during adulthood by criminal arrest category during adolescence 
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 As shown, the effect size between adolescent property crime and adult property 

crime was smallest for those who had never been arrested during adolescence, largest for 

those who had been arrested once during adolescence, and moderate for those who had 

been arrested more than one during adolescence.  This finding indicates that being 

arrested once or more during adolescence is associated with individuals having higher 

counts of property crime during adulthood.  Future research should assess whether those 

individuals who were arrested during adolescence were also engaging in violent crimes. 

  



 

 164 

Study III Integration of Findings 

When examining cumulative property crime from early adolescence into young 

adulthood, gross household income during early adolescence was negatively associated 

with the rate of growth and count portion of cumulative property crime.  Furthermore, 

between-person differences in criminal arrests from early adolescence into young 

adulthood partly (but significantly) explained these income differences in cumulative 

property crime from early adolescence into young adulthood.  This indirect effect 

between gross household income and cumulative property crime did not significantly 

differ by income, gender or race.   

On the other hand, when examining cumulative property crime during adulthood, 

the legacy of gross household income during early adolescence (controlling for 

adolescent property crime) was not significant.  Despite this insignificant indirect effect, 

between-person differences in criminal arrests during adolescence accounted for 

significant variation in the effect that gross household income during early adolescence 

had on the rate of growth for cumulative property crime during adulthood.  For the 

portion of individuals whose adult property crime scores systematically differed as a 

function of gross household income during early adolescence (albeit insignificant), 

criminal arrests during adolescence significantly helped to account for this association. 

Moreover, moderated mediation was occurring.  Gross household income during 

early adolescence moderated the extent to which criminal arrests during adolescence 

mediated the association between gross household income and the zero and count portion 

of cumulative property crime during adulthood.  That is, the extent to which adolescent 
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arrests explained the association between gross household income during early 

adolescence and adult property crime (albeit insignificant) was stronger for some income 

groups compared to others.  In general, adolescent arrests were associated with 

individuals having a lower likelihood of engaging in property crime during adulthood.  

This association was especially strong for individuals in the fourth and fifth income 

categories (i.e., $25,001 – $100,000; middle and upper middle class).  But for those 

adults who did tend to engage in property crime, adolescent arrests were associated with 

adults engaging in more property crime—especially in the third income category (i.e., 

$10,001 - $25,000; above poverty line).  In essence, being arrested during adolescence 

appeared to deter individuals from engaging in property crime during adulthood.  But 

adolescent arrests were also associated with higher counts of property crime during 

adulthood for the subset of individuals who engaged in property crime during adulthood, 

reaching statistical significance for those individuals right above the poverty line.   Other 

factors may have also been associated with individuals tending to engage in less property 

crime during adulthood after being arrested during adolescence, including increases in 

psychological autonomy and responsibilities. 

Finally, a follow-up exploratory analysis revealed that criminal arrests during 

adolescence affected the association between cumulative property crime during 

adolescence and counts of property crime during adulthood.  For those individuals who 

had never been arrested during adolescence but tended to engage in adult property crime, 

adolescent property crime had a small positive association with counts of adult property 

crime.  For those individuals who had been arrested once or more during adolescence and 
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tended to engage in adult property crime, adolescent property crime had a moderate to 

large association in the positive direction with counts of adult property crime.  This 

finding suggests that for individuals who are likely to engage in property crime during 

adulthood, adolescent arrests were actually associated with adults having higher counts of 

property crime.  It may be that adolescents who were arrested for engaging in property 

crime had actually engaged in more serious types of crime than adolescents who had not 

been arrested as well as violent behaviors.  These individuals may have had a stronger 

propensity to engage in adult property crime, regardless of their arrest record.  On the 

other hand, it may be that adolescents who had been arrested for engaging in property 

crime learned various criminal skills upon arrest and broadened delinquent networks.  

These skills and networks may have then interacted with these individuals’ propensities 

to engage in property crime during adulthood, thereby increasing their counts of adult 

property crime.    

These findings should be interpreted with caution because the current analysis did 

not measure violent crime.  Past research has demonstrated that individuals who engage 

in crime during adolescence and adulthood generally engage in both property and violent 

crimes (Moffitt, 1997).  Thus, the positive association between adolescent arrests and 

adult property crime may be driven by another variable not captured in the current 

analysis—violent crime.  Future research should, therefore, model for violent crime in 

studies assessing the association between criminal arrests and crime from early 

adolescence into young adulthood.     
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CHAPTER 8: DISCUSSION 

The current research embedded traditional sociological and criminological 

theories in a life course framework to explore the association between gross household 

income during early adolescence and property crime from early adolescence into young 

adulthood.  Based on this framework, parent-adolescent relationship quality, emotional 

problems, and criminal arrests were considered as potential mediators between gross 

household income during early adolescence and cumulative property crime from early 

adolescence into young adulthood.  Gross household income, gender and race were 

considered as potential moderators of these mediated processes.    

First, the multivariate analysis showed that gross household income during early 

adolescence had a small positive association cumulative property crime from early 

adolescence into young adulthood but was not associated with cumulative property crime 

during adulthood, controlling for gender, race, and household structure.  Although the 

bivariate analysis between gross household income and cumulative property crime was 

not significant, the multivariate analysis was significant when partialling out covariance 

due to gender, race, and household structure.   

Second, parent-adolescent relationship quality during early adolescence and 

criminal arrests from early adolescence into young adulthood (but not emotional 

problems) explained a portion of the association between gross household income during 

early adolescence and cumulative property crime from early adolescence into young 

adulthood.  These findings suggest that gross household income during early adolescence 

is in part associated with cumulative property crime from early adolescence into young 
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adulthood because of income differences in parent-adolescent relationship quality and 

criminal arrests.  Furthermore, the association between criminal arrests and cumulative 

property crime from early adolescence into young adulthood was stronger for boys than 

girls.  That is, boys engaged in more property crime for every one arrest compared to 

girls.   

Finally, criminal arrests during adolescence mediated the association between 

gross household income during early adolescence and adult property crime.  However, 

this mediated relationship between gross household income and adult property crime was 

not straight forward—moderated mediation was occurring.  Although gross household 

income during early adolescence was not associated with cumulative property crime 

during adulthood, gross household income during early adolescence shaped the extent to 

which criminal arrests during adolescence were associated with cumulative property 

crime during adulthood.  In particular, criminal arrests during adolescence had a stronger 

association with adult’s probability to engage in property crime for individuals who had 

been middle and upper middle class ($25,001 - $100,000) during early adolescence, 

controlling for adolescent property crime.  Lower income individuals generally 

experience many other stressors, including unstable household structures and unsafe 

neighborhoods, which may account for the variance between adolescent arrests and adult 

property crime.  Criminal arrests during adolescence also had a stronger association with 

adult’s counts of property crime during adulthood for those who had been slightly above 

the poverty line during early adolescence ($10,001 - $25,000).  These findings suggest 

that gross household income during early adolescence and criminal arrests during 
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adolescence are associated with adult property crime, but not in a direct way.  Instead, 

gross household income during early adolescence and adolescent property crime appear 

to be interactively associated with adult property crime. 

In essence, the currents research suggests that gross household income during 

early adolescence is associated with cumulative property crime from early adolescence 

into young adulthood and part of this association occurs because of between-person 

differences in parent-adolescent relationship quality and criminal arrests.  This research 

extends existing research on income status and property crime in three ways.  First, the 

current research considers this association during the developmental period of early 

adolescence into young adulthood.  Because behavioral problems are relatively prevalent 

during adolescence, they can be particularly troublesome for families, schools, 

communities, and the adolescents themselves. Second, this analysis uses data that was 

captured during a time period of economic stability for the majority and economic growth 

for those in the top quintile of the income distribution ($125,000 and above).  Thus, 

stressors associated with drops in the economy could be discounted as a possible 

contributor of property crime during adolescence and adulthood.  Third, this analysis 

models parent-adolescent relationship quality, emotional problems and criminal arrests as 

potential mediators.  Relative deprivation theory (e.g., Runciman, 1966; Walker, Wong & 

Kretzchmar, 2002), strain theory (Merton, 1938), and the family stress model (e.g., 

Conger & Donnellan, 2007) each argue that economic circumstances are associated with 

developmental outcomes, such as property crime, through psychological, relational, and 
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consequential factors.  However, few studies have tested these hypotheses during 

adolescence when using property crime as the developmental outcome of interest.   

In sum, the current research adds value by examining the association between 

gross household income and property crime during adolescence, using data captured 

during a period of relative economic stability, and considering key correlates of 

adolescent behavioral problems—parent-adolescent relationship quality, emotional 

problems, and criminal arrests—as potential mediators of the association between gross 

household income during early adolescence and property crime from early adolescence 

into young adulthood. 

Direct Association between Gross Household Income and Cumulative Property Crime    

 As mentioned, gross household income during early adolescence (age 12 – 13, 

1997) tended to have a small positive, curvilinear association with growth in cumulative 

property crime from early adolescence into young adulthood (age 12 – 22, 1997 – 2006).  

Individuals in the lowest income group ($0 - $5000; well below the poverty line) were 

least likely to ever engage in property crime and had relatively low counts of property 

crime.  Individuals in the third income group ($10,000 - $25,000; above the poverty line) 

were most likely to engage in property crime and had relatively high counts of property 

crime.  Finally, individuals in the highest income group ($100,000 - $250,000) were 

unlikely to engage in property crime, but for those who did, they had the highest counts.   

This small positive, curvilinear association between gross household income 

during early adolescence and cumulative property crime from early adolescence into 

young adulthood did not differ by gender or race.  Instead, gender and race were 
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important correlates of property crime on their own.  As demonstrated in previous 

studies, gender is one of the most salient predictors of behavioral problems, with boys 

engaging in more property crime than girls (Farnworth & Teske, 1995).   

In contrast to the current findings, previous studies have generally found that 

household income has a negative association with behavioral problems and crime (e.g., 

Conger, Ge, Elder, Lorenz, & Simons, 1994).  Sociological theories, including relative 

deprivation (e.g., Runciman, 1966; Walker, Wong & Kretzchmar, 2002), strain (Merton, 

1938) and family stress (e.g., Conger & Donnellan, 2007), each argue that the angst 

associated with low income status may push lower income adolescents to engage in 

property crime as a way to adapt.  Engaging in crime reflects many attributes generally 

associated with higher status, including strength, spontaneity, and leadership.  Thus, Warr 

(2002) stated that among low income adolescents, status through criminal engagement 

should be particularly important. 

The current research’s finding that gross household income tended to have a small 

but significant and positive association with cumulative property crime from early 

adolescence into young adulthood calls for a reconsideration of the motivations behind 

property crime.  Coming from an economic perspective, the current studies’ findings may 

reflect the time period during which NLSY97 was collected.  Between 1997 and 2006, 

most of the economy was experiencing relative stability (CBO, 1998).  The exception to 

this trend was among the higher end of the income distribution, wherein household 

incomes grew by 87 percent in the top quintile and 265 percent in the top one percent 

(CBO, 1998).  In 1997, households in the top quintile earned $136,168 and more.  For the 
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highest income group in NLSY97, incomes ranged from $100,000 to $250,000.  In a 

recent meta-analysis, Allen (1996) compared the saliency of national-level economic 

indicators of property crime across different economic periods.  It was found that 

economic instability (in the form of either growth or loss) was a stronger indicator of 

property crime than either poverty or income inequality at the national level.  Although 

poverty was important, economic instability was even more important in determining 

property crime.    

In economically unstable environments, household income rankings are more apt 

to change.   In some ways, the stress associated with declining income status and changes 

in relative rank may be stronger than the stress associated with absolutely low income 

status, or poverty.  Given the economic growth (a form of instability) that occurred 

among the higher end of the income distribution between 1997 and 2006, these higher 

income parents may have been especially worried about themselves and their children 

losing income status (or losing income ranking in reference to important others such as 

neighbors).  In turn, higher income parents may have granted their adolescents less 

autonomy and pressured them more to be academically successful and talented.  As a 

result of this low autonomy and intense pressure, a subset of higher income adolescents 

may have adapted by engaging in high counts of property crime.    

As posited by theories of relative deprivation (Runciman, 1966), strain (Merton, 

1938) and family stress (Conger et al., 2007), parent-adolescent relationship quality and 

emotional problems may also explain the association between gross household income 
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during early adolescence and cumulative property crime from early adolescence into 

young adulthood.  

Parent-adolescent Relationship Quality as Mediator 

 The family stress model of human development argues that low income status is 

associated with child and adolescent behavioral problems, such as property crime, 

through strained relationships within the family (for a review, see Conger & Donnellan, 

2006).  Parents may become less warm, loving, and supportive towards their children in 

the face of economic stress, which in turn may lead to adolescent behavioral problems.  

Using a measure of parent-adolescent relationship quality that was captured when the 

adolescents were between the ages of 12 and 13 years-old, the current research provided 

support for this model.  Gross household income had a positive (as opposed to negative) 

association with cumulative property crime.  Poor parent-adolescent relationship quality 

accounted for higher income adolescent’s high engagement in cumulative property crime 

from early adolescence into young adulthood.  This mediated finding suggests that in 

those instances when higher income adolescents did not perceive their parents as being 

warm and supportive, they engaged in more property crime.   

In general, this finding is important because it suggests that regardless of gross 

household income, parent-adolescent relationship quality during early adolescence plays 

an important role in trajectories of cumulative property crime from early adolescence into 

young adulthood.  Essentially, property crime among both low and high income 

adolescents could be helped by focusing on the quality of their parent-adolescent 

relationships.   
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 It should be mentioned that relationships are multidimensional, comprised of both 

psychological and behavioral dimensions.  Because of the importance of both parental 

monitoring and parental granting of autonomy (Pettit et al., 2001), preliminary analysis 

was run to assess the extent to which gross household income during early adolescence 

was  associated with cumulative property crime from early adolescence into young 

adulthood though adolescent reports of parental monitoring and autonomy from parents.  

Please refer to Appendix A to view the key measures, analytic methods, results, and brief 

discussion for this exploratory analysis.   

In context, the multiple dimensions of the parent-adolescent relationship—

psychological quality, monitoring, and autonomy—should work together to predict 

cumulative property crime from early adolescence into young adulthood.  Parental 

monitoring should be a more effective deterrent from property crime when it is embedded 

in a warm and loving relationship.  Furthermore, the developmentally appropriate 

granting of autonomy should be a more effective deterrent from adolescent property 

crime when embedded in a warm and loving relationship (Simons-Morton, Chen, Hand, 

& Haynie, 2008). Taking into consideration the behavioral and psychological aspects of 

parenting may help to explain more of the association between gross household income 

during early adolescence and cumulative property crime from early adolescence into 

young adulthood.  Future studies could apply the person-centered approach to identify 

parenting types that may protect adolescents from engaging in cumulative property crime 

in the face of economic derivation (or advantage).   

Emotional Problems as Mediator 
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The family stress model of human development, strain theory, and relative 

deprivation theory also argue that income status is associated with behavioral problems 

such as property crime through heightened levels of emotional problems.  The current set 

of studies did not provide support for these theories.  In particular, gross household 

income was not significantly associated with emotional problems during adolescence and 

young adulthood.  Although individuals who experienced emotional problems engaged in 

more cumulative property crime, emotional problems did not significantly account for the 

association between gross household income and cumulative property crime from early 

adolescence into young adulthood.    

   This finding is important because it suggests that regardless of gross household 

income during early adolescence, emotional problems play an important role in 

trajectories of cumulative property crime from early adolescence into young adulthood.  

Similar to parent-adolescent relationship quality, both low and high income adolescents 

engaged in less property crime when they experienced higher quality parent-adolescent 

relationships.  However, unlike parent-adolescent relationship quality, emotional 

problems were not associated with gross household income and did not help to explain 

the association between gross household income during early adolescence and cumulative 

property crime from early adolescence into young adulthood.  Taken together, the current 

findings suggest that similar to parent-adolescent relationship quality, property crime 

among both low and high income adolescents could be helped by focusing on the 

emotional problems of adolescents.       

Criminal Arrests as Mediators             
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 Lastly, criminal arrests from early adolescence into young adulthood partially 

mediated the association between gross household income during early adolescence and 

cumulative property crime from early adolescence into young adulthood.  Lower income 

adolescents were arrested more than higher income adolescents, and in turn, lower 

income adolescents engaged in less property crime than higher income adolescents.  This 

finding was also established when examining the legacy of criminal arrests during 

adolescence on cumulative property crime during adulthood.  Lower income adolescents 

were arrested more than higher income adolescents, which in turn contributed to them 

being less likely to engage in adult property crime.  However, for those adults who did 

tend to engage in property crime, adolescent criminal arrests had a positive association 

with them engaging in more property crime.  

Pogue (1975) and Trumball (1989) argue that the probability of being caught and 

punished rather than the harshness of punishment is the principal crime deterrent.  

Moreover, life course theory argues that individuals will continue behaving in a certain 

way if serves to benefit them within their society (Loeber & LeBlank, 1997).  For low 

income adolescents, the higher risk of being caught and arrested may have deterred them 

from engaging in property crime.  Potential benefits of engaging in property crime, such 

as heightened status within the peer group, did not appear to outweigh the perceived 

constraint of being arrested for low income adolescents.         

Furthermore, the current set of studies analyzed the extent to which criminal 

arrests during adolescence may lead to property crime during young adulthood, adjusting 

for property crime during adolescence.  The primary purpose of arresting adolescents is 
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to punish and deter them from engaging in future crime.  In general, criminal arrests 

during adolescence did appear to deter individuals from engaging in property crime 

during young adulthood.  However, for those individuals who did engage in property 

crime, being arrested during adolescence was associated with young adults engaging in 

more property crime.  A follow-up analysis further revealed that being arrested during 

adolescence strengthened the positive relationship between property crime during 

adolescence and counts of property crime during young adulthood.    

These findings suggest that being arrested during adolescence should deter 

individuals from engaging in property crime during adulthood.  However, for those 

offenders who engaged in property crime multiple times, criminal arrests during 

adolescence appeared to actually lead individuals to engage in more property crime 

during adulthood.  It may be that those individuals who engaged in property crime 

multiple times during adulthood could actually be classified as a subtype of offenders—

chronic, life course offenders.  These offenders generally engage in multiple types of 

crime, including property and violent (Moffitt, 1997).  Although most individuals may be 

deterred from engaging in property crime during adulthood if they have been arrested 

during adolescence, chronic offenders may learn skills and gain social networks of 

criminal offenders upon being arrested that leads them to engage in more crime during 

adulthood.  Future research should continue to examine the extent to which offender type 

affects the association between criminal arrests and property crime.  In addition, future 

research should examine the role that violent crime plays in these processes, given that 

chronic offenders tend to engage in violent crime.        
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Gross Household Income, Gender, and Race as Moderators 

In general, gross household income, gender and race did not moderate the 

mediated association between gross household income and cumulative property crime 

from early adolescence into young adulthood.  That is, the mediated pathway between 

gross household income during early adolescence and cumulative property crime from 

early adolescence into young adulthood through parent-adolescent relationship quality, 

emotional problems, and criminal arrests did not tend to significantly differ by household 

income, gender, or race.  Rather, household income, gender, and race had direct 

(independent) associations with emotional problems, parent-adolescent relationship 

quality, criminal arrests, and cumulative property crime from early adolescence into 

young adulthood.  Boys tended to engage in more property crime and were arrested more 

than girls; girls generally experienced more emotional problems than boys; higher 

income adolescents generally experienced higher quality parent-adolescent relationships 

and engaged in more property crime; whites tended to engage in more property crime 

than blacks; and blacks tended to be arrested more than whites. 

The life course framework posits that the developmental pathways chosen by 

individuals should differ depending on the opportunities and constraints placed on them 

due to socio-demographic backgrounds (Elder, 1998).  It had been hypothesized that race 

and income status may have a multiplicative association with cumulative property crime 

from early adolescence into young adulthood, with adolescents of low income and 

minority status engaging in more crime than adolescents who were only low income or 

only a minority.  This hypothesis was not supported.  Although income and race had 
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direct, independent association with cumulative property crime, the interaction term was 

not significant.  

It had also been hypothesized that the association between emotional problems 

and cumulative property crime would be stronger for boys compared to girls.  Girls 

generally experience more emotional problems than boys, and boys generally engage in 

more behavioral problems than girls (Robins, Locke, & Reiger, 1991; Rosenfeld, 1999).  

It was, therefore, hypothesized that boys would be more apt than girls to engage in 

behavioral problems in an effort to cope with emotional problems.  The current analysis 

did not provide support for this hypothesis.  Boys and girls engaged in similar counts of 

property crime as a function of individual differences in emotional problems.  

Furthermore, it was hypothesized that whites perhaps engage in more property 

crime than blacks for every one arrest compared to blacks.  Studies are increasingly 

showing that blacks are arrested more than whites (for a review, see Pettit & Western, 

2004), and this difference may be attributed to either one of two sources (or perhaps 

both): (1) police bias towards blacks being criminals more so than whites or (2) blacks 

engaging in more crimes than whites.  Again, this hypothesis was not supported.  Whites 

engaged in more property crime than blacks, and blacks were arrested more than whites.  

But blacks were not arrested significantly more than whites for every one property crime.  

It may be that blacks trusted the system less than whites and so were less likely to report 

that they had engaged in property crime.  It may also be that blacks were arrested more 

than whites for another type of crime—violent—a research question that should be tested 

in future research. 
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Although no hypotheses were made about this moderated association, boys were 

arrested more for every one count of property crime compared to girls.  This gender 

difference in the association between property crime and criminal arrests may be driven 

by differential engagement in another type of crime—violent.  Future studies should 

assess the degree to which violent crime serves to explain gender differences in criminal 

arrests. 

A final insignificant moderated effect that calls for attention is the association 

between parenting and property crime for adolescents of different income status.  A 

number of studies have shown that extreme levels of parental monitoring (i.e., 

restrictiveness, punitive parenting) are less detrimental for black children and adolescents 

immersed in low income neighborhoods (e.g., Roche, Ensminger, & Cherlin, 2007).  This 

type of parenting is argued to protect youth from being influenced by the dangers of their 

neighborhood, such as property crime.  It is possible that the current study did not find 

gross household income during early adolescence to moderate the association between 

the parent-adolescent relationship and cumulative property crime from early adolescence 

into young adulthood because these adolescents (and low income adolescents in 

particular) were immersed in a range of neighborhoods, from low income to high income.  

Extreme parental monitoring may only serve to protect youth from low income 

neighborhoods—not low income households.  It is also possible that the current measure 

for parental monitoring did not pick up on the more extreme and harsh cases of parental 

monitoring.  Taken together, these findings highlight the importance of future research 

considering the multiple contexts in which adolescents are immersed, including their 
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neighborhood, school, peer group, and household.  These findings also highlight the 

importance of considering multiple domains of the parent-adolescent relationship—from 

warmth, supportiveness and monitoring to cold, un-supportiveness, permissiveness, and 

harshness.            

Limitations and Future Studies 

 Five limitations require mention.  First, gross household income was only 

assessed during early adolescence (age 12 – 13; 1997).  Future studies should explore 

continuity and change in gross household income across the period of adolescence should 

as possibly influencing cumulative property crime from early adolescence into young 

adulthood.  It may be that economic instability and changes in income status (particularly 

income loss) are associated with growth in cumulative property crime from early 

adolescence into young adulthood through declines in parent-adolescent relationship 

quality and increases in emotional problems and criminal arrests.    

Second, the current study only considers one type of crime—property.  It may be 

that gross household income during early adolescence has a very different association 

with violent crime compared to property crime because these types of crime represent 

very different actions.   It may be that the association between gross household income 

and violent crime more strongly reflects criminological and sociological theories as well 

as findings from past studies.  Models of property crime, on the other hand, should take 

into consideration the constellation of psychological and relational factors associated with 

cumulative property crime to more thoroughly understand how income status during 



 

 182 

early adolescence is associated with property crime from early adolescence into young 

adulthood. 

 Third, only two race groups—whites and blacks—were considered in the 

analyses.   Future studies should also take into consideration other ethnicities, such as the 

range of Hispanic and Asian groups, in studies assessing the association between gross 

household income and cumulative property crime from early adolescence into young 

adulthood.  Minority status may have a different affect on the association between gross 

household income and cumulative property crime from early adolescence into young 

adulthood for these different ethnic groups.    

 Fourth, the current, nationally representative dataset had disproportionately more 

whites than blacks, particularly in the higher income groups.  Future research should 

oversample high income blacks and low income whites in order to more accurately tease 

apart the effects of income and race on developmental outcomes from early adolescence 

into young adulthood. 

 Finally, the current research only considered the effect of one economic context at 

one time point—the household during early adolescence—on cumulative property crime 

from early adolescence into young adulthood.  Future research should also explore other 

important contexts during adolescence over time, including the neighborhood, school, 

and peer group, to pick up the effects of continuity and change across this array of 

economic contexts on developmental outcomes from early adolescence into young 

adulthood.  These models should assess the direct, indirect, and interactive effects 

between these important contexts cumulative property crime from early adolescence into 
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young adulthood.  This type of analysis could begin to shed light on the relative and 

transactional ways in which adolescent contexts are associated with cumulative property 

crime.  It may be that adolescents respond differently their household economic 

circumstances depending on their neighborhood, school and peer economy.  For example, 

low household income paired with low neighborhood income may have a different 

association with cumulative property crime than low household income paired with 

medium neighborhood income. 

Conclusions 

 Embedding traditional sociological theories within a life course approach 

demonstrates an association between gross household income during early adolescence 

and trajectories of cumulative property crime from early adolescence into young 

adulthood.  The general positive association found between gross household income and 

cumulative property crime from early adolescence into young adulthood calls for a 

reconsideration of the motivations that underlie property crime.  Between-person 

differences in parent-adolescent relationship quality and criminal arrests helped to 

explain why higher income adolescents engaged in more property crime than lower 

income adolescents.  Lower income adolescents may have chosen to not engage in 

property crime because of the relatively high risk of being arrested.  For the most part, 

criminal arrests during adolescence also appeared to deter individuals from engaging in 

crime during adulthood.  However, for the more serious offenders who engaged in high 

counts of property crime, adolescent arrests were associated with adults engaging in 

higher counts of property crime.  Implications of the current work may stretch to 



 

 184 

preventions and interventions targeted at adolescent property crime in the face of 

economic circumstances.  Focusing on multiple aspects of the developing adolescent, 

including their emotional problems, parent-adolescent relationship quality, and criminal 

arrests, should be particularly advantageous, given their strong association with 

cumulative property crime from early adolescence into young adulthood, regardless of 

gender, income, and race.   

By establishing the association between gross household income and cumulative 

property crime from early adolescence into young adulthood during a time of economic 

stability for the majority and economic growth for those in the top quintile, the current 

study can contribute to an essential knowledge base.  Such work will assist in a greater 

understanding of the way economic circumstances affect trajectories of cumulative 

property crime from early adolescence into young adulthood.  Although not directly 

tested, it is possible that economic instability was the prime economic factor driving the 

relatively high rates of property crime for higher income adolescents.   Between 1997 and 

2006—the time period during which NLSY97 was captured—the highest quintile of the 

income distribution ($137,000 to multi-millions) experienced dramatic economic growth, 

while the majority of families experienced economic stability.  Thus, the distal, societal 

experience of economic instability (and resultant relative deprivation in reference to 

wealthier others) perhaps drove higher income adolescents to engage in property crime, 

in part through the quality of their parent-adolescent relationships and relatively low 

likelihood of being arrested.   
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During the current economic recession, the experience of economic instability 

may drive adolescents across the income distribution to engage in property crime.  

Although absolute deprivation (i.e., poverty) is important in that it may deprive families 

of survival necessities, such as food, clothing, and shelter, so too is economic instability 

and relative circumstances.  During the current economic recession, programs that target 

multiple dimensions of the parent-adolescent relationship may be particularly helpful at 

deterring adolescents from engaging in property crime.     
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APPENDIX A 

Previous research has demonstrated that gross household income has a positive 

association with parental monitoring (e.g., Bogenschneider, Small, & Tsay, 1997; Pettit, 

Laird, Dodge, Bates, & Criss, 2001).  In turn, parental monitoring and adolescent 

autonomy have been shown to be associated with adolescent behavioral problems (e.g., 

Pettit et al., 2001).  Still, little is known about the extent to which parental monitoring 

accounts for the association between gross household income during early adolescence 

and cumulative property crime from early adolescence into young adulthood.  For 

exploratory purposes, preliminary analysis was, therefore, run using the product of 

coefficient method with Sobel-Aorian tests for significance.  

MEASURES 

 For the current exploratory analysis, measures from the main analysis were 

utilized (described in chapter 4), including cumulative property crime from early 

adolescence into young adulthood, gross household income during early adolescence, 

gender, race, and household structure.  In addition, measures of parental monitoring and 

adolescent autonomy were captured to be used as mediators.   

Parental monitoring.  To assess maternal monitoring, respondents were asked 

questions about the degree to which their mothers knew about their lives.  These 

questions included: 

 How much does she know about your close friends, that is, who they are? 

 How much does she know about your close friends’ parents, that is, who they are? 

 How much does she know about you are with when you are not at home? 
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 How much does she know about who your teachers are and what you are doing at 

school?  

Responses to each item were gauged using a 5-point Likert scale that ranged from knows 

nothing (0) to knows everything (4).  To calculate an overall parental monitoring score, 

items were summed, producing a range from 0 – 20.  The Cronbachs’s alpha reliability 

coefficient for parental monitoring at round 1 was 0.71. 

Adolescent autonomy from parents.  To assess adolescent autonomy from parents, 

respondents were asked questions about who set limits (their parents versus themselves) 

in various domains in their life.  These questions included:   

 Who sets the limits on how late you stay out at night? 

 Who sets the limits on who you hang out with? 

 Who sets the limits on what kinds of TV shows or movies you can watch? 

This index was created by coding response categories to parent sets limits (0); limits set 

jointly by both parent and youth (1); and youth sets limits (3).  The response categories 

were then summed, producing a range from 0 (parent set all limits) to 6 (youth set all 

limits), with higher scores indicating greater autonomy.  Calculating reliability is not 

applicable for this index because it is not assumed that limit-setting on one activity 

should necessarily be correlated (i.e., internally consistent) with the setting a lit for 

another activity. 

ANALYTIC METHODS 

 The current analysis is divided into two main parts: bivariate and multivariate. 

Bivariate Analysis 
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 As a first step towards understanding the extent to which parental monitoring and 

adolescent reports of autonomy from parents explain the association between gross 

household income during early adolescence and cumulative property crime, survey 

weighted means for parental monitoring and adolescent autonomy from parents were 

calculated within each income group.  In addition, one-way ANOVA’s with Bonferroni 

comparisons were calculated to pick up on mean differences across income. 

Multivariate Analysis 

The multivariate analysis used a moderated mediational framework to pick up on 

the extent to which parental monitoring and adolescent autonomy from parents accounts 

for the association between gross household income during early adolescence and 

cumulative property crime from early adolescence into young adulthood.  As in Study II 

of the current research, both of the mediators (i.e., parental monitoring and adolescent 

autonomy from parents) were analyzed at the first round of data collection, when the 

adolescents were between the ages 12 and 13.  It is during early adolescence that the 

drive for autonomy theoretically begins (Erickson, 1968), as do property crime 

trajectories (Moffitt, 1997).  Furthermore, the association between each of the mediators 

and the predictor was calculated ordinary least squares (OLS) was used.  As in Study II 

and 3, the association between total cumulative property crime and predictors was 

estimated using zero-inflated Poisson (ZIP).   

For example, following are the three equations that were run to estimate the 

coefficients a and b, when parent-adolescent relationship quality was the proposed 

mediator: 
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Step 1: Direct Effect 

logit(CUM)i = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

CUMi = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi  

Step 2: Mediator as Outcome 

MON97i = b0 + b1INCi + b2GENDERi + b3RACEi + b4HHi + ei 

Step 3: Full Model 

logit(CUM)i = b0 + b1MON97i + b2INCi + b3GENDERi + b4RACEi + b5HHi  

CUMi = b0 + b1MON97i + b2INCi + b3GENDERi + b4RACEi + b5HHi  

where INC is the measure for gross household income in 1996, GENDER is the 

dummy variable for females (versus males), RACE is the dummy variable for blacks 

(versus whites), HH is the dummy variable for adolescents living with both biological 

parents (as opposed to other household structures), MON97 is the variable for parental 

monitoring at round 1, CUM is the measure for total cumulative property crime at the end 

of the ten rounds, and e is the error term.  After running these models, the significance of 

parental monitoring and adolescent autonomy as indirect effects between gross household 

income and cumulative property crime were estimated using the Sobel-Aorian test.  As a 

final step, moderated mediation was used to assess whether the indirect effects differed 

by income, gender, or race. 

RESULTS 

 The results for the current analysis are divided into two main sections—bivariate 

and multivariate. 

Bivariate 
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 Please refer to Table 33 and Figure 26 through figure 31 to view survey weighted 

means for parental monitoring and adolescent reports of autonomy from parents by 

income, gender, and race. 
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Table 34. Parental monitoring and adolescent autonomy from parents by gross household income during early adolescence, 

gender, and race 

 

Gross household income6 Gender Race 

  1 2 3 4 5 6 M F W B 

MON97 

10.22abc 

(0.34) 

10.19a 

(0.28) 

10.33ab 

(0.15) 

10.69bc 

(0.14) 

11.16cd 

(0.13) 

11.70d 

(0.25) 

10.61a 

(0.10) 

10.96b 

(0.10) 

10.90a 

(0.08) 

10.14b 

(0.16) 

AUT97 

2.54a 

(0.16) 

2.68ab 

(0.13) 

2.70ab 

(0.07) 

2.55ab 

(0.07) 

2.68ab 

(0.06) 

2.81b 

(0.13) 

2.55a 

(0.05) 

2.76b 

(0.05) 

2.70a 

(0.04) 

2.39b 

(0.07) 

                                                 
6 1 = $0 - $5000; 2 = $5,001 - $10,000; 3 = $10,001 - $25,000; 4 = $25,001 - $50,000; 5 = $50,001 - $100,000; 6 = $100,001 - $250,000 
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Figure 26.  Parental monitoring across gross household income during early adolescence 

 

Figure 27. Adolescent autonomy from parents across gross household income during early 

adolescence 
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is, higher income adolescents tended to perceive their parents as monitoring them more as 

well as having more autonomy from their parents.   

Figure 28. Parental monitoring by gender 

 

Figure 29. Adolescent autonomy from parents by gender 
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 In addition, females reported significantly more parental monitoring as well as 

more autonomy from their parents than males during early adolescence.   

Figure 30. Parental monitoring by race 

 

Figure 31. Adolescent autonomy from parents by race 
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 Lastly, whites reported significantly more parental monitoring as well as more 

autonomy during early adolescence than blacks. 

 In essence, higher income adolescents, females, and whites reported significantly 

more parental monitoring and autonomy from their parents during early adolescence than 

their counterparts (i.e., lower income adolescents, males, and blacks). 

Multivariate 

Step 1: Direct and Moderated Direct Effects 

As shown in Table 16 of Study II, the significant predictors for the zero-inflated 

portion of the model included the linear (d = -0.12) and quadratic (d = 0.13) terms for 

gross household income and gender (d = 0.49).  As hypothesized, the probability that 

adolescents engaged in no property crime differed by gross household income, and 

females were substantially more likely than males to engage in no property crime.  Also 

shown in Table 15, the significant predictors for the count portion of the model include 

the linear (d = 0.15) and quadratic (d = -0.10) terms for gross household income, gender 

(d = -0.52), race (d = -0.32), and household structure (d = -0.33).  That is, the count 

portion of cumulative property crime significantly differed by gross household income, 

females engaged in substantially fewer counts of property crime than males, blacks 

engaged in fewer counts of property crime than whites, and individuals from households 

with two biological parents engaged in fewer counts of property crime than their 

counterparts.  In essence, gross household income had a curvilinear association with both 

the zero-inflated and count portions of total cumulative property crime, controlling for 

gender, race, and household structure. 
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Step 2: Mediators and Moderated Mediators as Outcomes 

As a second step towards indentifying mediation, the associations between gross 

household income and each of the mediators were calculated.  These associations were 

calculated using OLS regression and controlling for gender, race and household structure.    
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Table 35. Direct effect between gross household income and round 1 parental monitoring and 

adolescent autonomy 

MON97 

Coef. 

(SE) 

AUT97 

Coef. 

(SE) 

GHI 

0.23*** 

(0.06) 

0.10* 

(0.03) 

G  

0.50*** 

(0.12) 

0.16** 

(0.06) 

R 

-0.37** 

(0.014) 

-0.29*** 

(0.07) 

HH 

0.20 

(0.15) 

-0.30*** 

(0.07) 

Intercept 

9.42 

(0.21) 

-3.60 

(0.10) 

As shown, gross household income during early adolescence (d = 0.15) had a 

significant and positive association with parental monitoring.  In other words, higher 

income adolescents experienced higher levels of parental monitoring.  In addition, gender 

(d = 0.16) and race (d = -0.10) had significant associations with parental monitoring, 

with girls experiencing higher levels than boys and whites experiencing higher levels 

than whites.  

On the other hand, gross household income during early adolescence (d = 0.14) 

also had a significant and positive association with adolescent autonomy from their 

parents.  In other words, higher income adolescents experienced higher levels of 

autonomy.  Gender (d = 0.11), race (d =- 0.17), and household structure (d =- 0.17) had 

significant associations with parent limit setting, with girls experiencing more autonomy 

from their parents than boys, whites experiencing more autonomy than blacks, and 
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adolescents from households with two biological parents experiencing less parental limit 

setting than adolescents from other household types.   

The moderated analysis showed that the direct association between gross 

household income and each of the proposed mediators (i.e., parental monitoring and 

adolescent autonomy from parents) did not differ by gross household income, gender, or 

race. 

Step 3: Final Models 

As the last step towards determining mediation of gross household income and 

total cumulative property crime through parent-adolescent relationship quality and 

emotional problems, total cumulative property crime was regressed on each indicator, net 

of gross household income and the socio-demographic controls.  As mentioned in the 

methodology section, these equations were estimated using ZIP regression. Please refer 

to Table 36 to view the association between parental monitoring and total cumulative 

property crime, controlling for gross household income during early adolescence, gender, 

race, and household structure. 
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Table 36.  Direct effect between round 1 parental monitoring and total cumulative property 

crime, net of gross household income during early adolescence 

Zero Inflation 

Product of 

Coefficients Count 

Product of 

Coefficients 

GHI 

-0.32 

(0.17) 3.70*** 

0.19** 

(0.06) -4.60*** 

GHI X GHI 

0.04 

(0.02) 

-0.02* 

(0.01) 

MON97 

0.14*** 

(0.01) 

-0.04*** 

(0.00) 

G 

0.68*** 

(0.09) 

-0.32*** 

(0.03) 

R 

-0.11 

(0.11) 

-0.25*** 

(0.04) 

HH 

0.04 

(0.11) 

-0.21* 

(0.03) 

Intercept 

-1.79 

(0.34) 

1.41 

(0.12) 

As shown, parental monitoring (d = 0.54) had a significant and positive 

association with the zero-inflated portion of total cumulative property crime, indicating 

that adolescents who experienced high levels of parental monitoring were less likely to 

engage in property crime.  Furthermore, parental monitoring significantly explained the 

association between gross household income during early adolescence and the zero-

inflated portion of cumulative property crime.  Finally, gender (d = 0.45) was 

significantly associated with the zero-inflated portion, indicating that girls were less 

likely to engage in property crime than boys. 

Parental monitoring (d = -0.49) also had a significant and negative association 

with the count portion of cumulative property crime, indicating that adolescents who 
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experienced high levels of parental monitoring also had lower counts of property crime. 

The Sobel-Aorian test showed that parental monitoring significantly explained the 

association between gross household income and the count portion of cumulative 

property crime.  Still, despite this significance, gross household income during early 

adolescence (linear: d = 0.16; quadratic: d = -0.10) retained its significance, as did 

gender (d = -0.50) and race (d = -0.33).  No interaction terms were significant, indicating 

these processes did not differ by income, gender, or race. 

Please refer to Table 37 to view the association between adolescent autonomy and 

total cumulative property crime, controlling for gross household income during early 

adolescence, gender, race, and household structure. 

Table 37.  Direct effect between round 1 adolescent autonomy and total cumulative property 

crime, net of gross household income during early adolescence 

  Zero-Inflated 

Product of 

Coefficients Count 

Product of 

Coefficients 

GHI 

-0.31 

(0.17) 2.88*** 

0.22*** 

(0.06) -3.97*** 

GHI X GHI 

0.05* 

(0.02)   

-0.02** 

(0.01) 

 

AUT97 

-0.18*** 

(0.03)   

0.04*** 

(0.01) 

 

G 

0.74*** 

(0.09)   

-0.34*** 

(0.03) 

 

R 

-0.16 

(0.11)   

-0.23*** 

(0.04) 

 

HH 

-0.01 

(0.10)   

-0.20*** 

(0.03) 

 

Intercept 

-1.10 

(0.31)   

-1.09 

(0.11)   
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As shown, adolescent autonomy (d = -0.36) had a significant and negative 

association with the zero-inflated portion of total cumulative property crime, indicating 

that adolescents who experienced high levels of autonomy from their parents were more 

likely to engage in property crime.  Furthermore, adolescent autonomy from parents 

significantly explained the association between gross household income during early 

adolescence and the zero-inflated portion of cumulative property crime.  Finally, gross 

household income (quadratic: d =- 0.12) and gender (d = 0.58) were significantly 

associated with the zero-inflated portion, indicating that girls were less likely to engage in 

property crime than boys. 

Adolescent autonomy (d = 0.18) also had a significant and positive association 

with the count portion of cumulative property crime, indicating that adolescents who 

experienced higher levels of autonomy from their parents also had higher counts of 

property crime. The Sobel-Aorian test showed that adolescent autonomy from parents 

significantly explained the association between gross household income, gender, and 

race.  Still, despite this significance, gross household income during early adolescence 

(linear: d = 0.17; quadratic: d = -0.13) retained its significance, as did gender (d = -0.53), 

race (d = -0.30), and household structure (d = -0.29).  No interaction terms were 

significant, indicating these processes did not differ by gross household income, gender, 

or race. 

DISCUSSION 

As with parent-adolescent relationship quality and as hypothesized, higher levels 

of parental monitoring were associated with adolescents engaging in less property crime 
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and explained the relationship between gross household income and cumulative property 

crime.  Contrary to hypothesis, higher income adolescents also reported higher levels of 

autonomy from their parents, which, in turn, was associated with them engaging in higher 

levels of property crime.  Theoretically, adolescents are at-risk for going against the 

system and engaging in property crime when they experience low levels of autonomy. 

However, contrary to hypothesis, autonomy during early adolescence did not serve as a 

protective factor against property crime.  This finding may reflect the developmental 

stage of these individuals—early adolescence.  During mid and late adolescence, 

adolescent reports of autonomy from parents may have the opposite association with 

cumulative property crime, protecting adolescents from engaging in cumulative property 

crime.  This finding draws attention to the importance of considering the developmental 

stage during which relational and psychological processes are captured, as multiple 

developmental changes occur from early adolescence into young adulthood.  
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