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A Developmental Cascade Model of Maltreatment, Delay Discounting, and Health
Behaviors across Adolescence and Young Adulthood
Kristin Marie Peviani
ABSTRACT
Maltreatment is a pervasive global problem known to have cascading
consequences that persist long after exposure subsides (Masten & Cicchetti, 2010).
Maltreatment is often co-occurring, involving exposure to multiple types. Cumulative
maltreatment, or exposure to multiple types of neglect and abuse, is proposed to be of
critical importance for developmental psychopathology. However, a cumulative approach
to studying maltreatment provides little insight into the developmental processes whereby
it exerts its effects on health. Thus, we employed both a cumulative approach and a
multidimensional approach to facilitate our comprehensive understanding of
maltreatment experiences related to behavioral development. Given the high prevalence
of maltreatment, it is important to cultivate a greater understanding of the processes
linking maltreatment and health and to identify developmental periods of vulnerability to
its deleterious effects. The present study uses a longitudinal design and a
multidimensional approach to examine the effects of maltreatment on delay discounting
and health-promoting and health-demoting behaviors during adolescence and across the
transition from adolescence to young adulthood. The study sample includes 167
adolescents (aged 13-14 at Time 1; 53% male) who participated across 5 time points over
6 years. At Time 5, adolescents provided retrospective reports of their exposure to
maltreatment during adolescence across ages 13-18. Delay discounting, substance use,

and body mass index (BMI) were assessed at each time point. We used a developmental



cascade model with autoregressive, cross-lagged, and cross-sectional associations to
examine the longitudinal multivariate change processes and indirect effects from
maltreatment exposure during adolescence to delay discounting and health-promoting
and health-demoting behaviors during adolescence and across the transition to young
adulthood. Our results indicate that cumulative maltreatment affects health-demoting
behavior via its effects on delay discounting and that maltreatment of omission but not
commission drives this effect. Furthermore, the findings identify adolescents exposed to
maltreatment of omission as being especially vulnerable to marijuana use via elevated
delay discounting. Identifying mediating processes linking maltreatment exposure to
health-promoting and health-demoting behaviors may be instrumental for preventing
deleterious developmental cascades and interrupting related health problems during

adolescence and across the transition from adolescence to young adulthood.



A Developmental Cascade Model of Maltreatment, Delay Discounting, and Health
Behaviors across Adolescence and Young Adulthood
Kristin Marie Peviani
GENERAL AUDIENCE ABSTRACT
Maltreatment is a pervasive global problem that casts a long shadow, often

involving exposure to multiple types of abuse or neglect. Cumulative maltreatment
involves exposure to different types of neglect and abuse and is especially problematic
for adjustment and health. However, a cumulative approach to studying maltreatment
provides little insight into the developmental processes whereby it exerts its effects on
health. We took a cumulative approach and a multidimensional approach to improve our
understanding of how maltreatment experiences relate to health in adolescence and young
adulthood. Given the high prevalence of maltreatment, it is important to understand how
maltreatment and health are related and to identify developmental periods of vulnerability
to maltreatment. The present study includes 167 adolescents (aged 13-14 at the study
outset; 53% male) who participated across 6 years. At ages 17—18, adolescents provided
reports of their exposure to maltreatment during adolescence (across ages 13-18). Delay
discounting, substance use, and body mass index (BMI) were gathered at each
assessment. We examined the cascading effects of cumulative maltreatment, abuse, and
neglect on delay discounting and health behaviors over time. Our results indicate that
cumulative maltreatment affects health-demoting behavior via delay discounting and that
maltreatment of omission but not commission drives this effect. Furthermore, the
findings identify adolescents exposed to maltreatment of omission as being especially

vulnerable to marijuana use via elevated delay discounting. These findings may inform



prevention and intervention efforts aimed at mitigating risks for adolescents exposed to
neglect during adolescence and across the transition from adolescence to young

adulthood.
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Chapter 1: Introduction

Maltreatment is a pervasive, global problem (Stoltenborgh et al., 2015). Exposure
to maltreatment is known to have cascading effects across development known to persist
even long after the maltreatment has subsided (Masten & Cicchetti, 2010). Children who
have been exposed to maltreatment are at a greater risk for chronic disease in adulthood
and the associations between maltreatment and physical health are known to persist into
adulthood (Min et al., 2013; Wickrama et al., 2017). The estimated prevalence of
experiencing at least one type of childhood maltreatment is approximately 58% among
young adults in the U.S. from ages 18 to 25 (Teicher & Parigger, 2015). The various
types of maltreatment are often co-occurring (Rogosch & Cicchetti, 2004) and
cumulative maltreatment, or exposure to multiple types of neglect and abuse, rather than
any individual type, is proposed to be of critical importance for health outcomes
(Sameroff, 2000).

The high prevalence of cumulative maltreatment exposure (characterized by co-
occurring exposure to multiple maltreatment types) has led to an abundance of research
taking a cumulative approach studying the effects of maltreatment on development
(Rutter, 2012). Although this approach to studying maltreatment has identified
cumulative maltreatment as especially pernicious to health, it provides little insight into
the underlying mechanisms whereby maltreatment affects health. Given the relatively
high prevalence of maltreatment, it is crucial to elucidate the underlying processes
linking maltreatment and chronic health problems. Clarifying these processes is
instrumental for preventing harmful developmental cascades and interrupting related

health problems.



Maltreatment is both multidimensional and heterogeneous. The dimensions of
which include neglect, emotional maltreatment, physical abuse, and sexual abuse
(Cicchetti & Barnett, 1991). Maltreatment can either involve acts of commission or
omission with the former involving harmful behaviors enacted upon children and the
latter involving the absence of parenting necessary to minimally meet children’s needs
(Rogosch & Cicchetti, 2004). These different conceptualizations may be distinguished by
the types of experiences that underlie them: threat and deprivation, respectively
(McLaughlin et al., 2014). The dimension of threat involves acts of commission such as
physical abuse, sexual abuse, and interpersonal abuse, whereas the dimension of
deprivation involves acts of omission such as neglect and poverty. Threat and deprivation
are suggested to differentially affect neurodevelopment and behavior through unique
mechanisms (McLaughlin et al., 2014).

In evaluating long-term effects of child maltreatment, a developmental cascade
model provides a critical tool for understanding how developmental processes unfold and
contribute to later health problems. Early maltreatment has been found to affect
competencies required for resolving developmentally relevant challenges (Cicchetti &
Toth, 2016; Manly et al., 2001), which may have cascading consequences for later
behavior problems and health. Chief among these competencies is self-regulation, which
involves the ongoing modulation of one’s internal state and encompasses top-down and
bottom-up processes (Nigg, 2017). Delay discounting, the preference for immediate over
delayed rewards, is one important component of self-regulation, broadly, and impulsivity,
more specifically (see Bickel & Marsch, 2001 for review), that may be a key pathway

from childhood maltreatment to health problems in adulthood. However, the research



examining the associations between maltreatment and delay discounting, in particular, is
scant.

Findings from the limited research involving these associations suggests that
exposure to maltreatment (e.g., physical, sexual, and emotional abuse and physical and
emotional neglect) is related to significantly greater delay discounting in adulthood
(Oshri et al., 2018), and these effects persist across the lifespan (Simmen-Janevska et al.,
2015). Prior research examining the links between childhood maltreatment, delay
discounting, and substance use demonstrates an indirect effect from childhood
maltreatment to young adult cigarette use, but not alcohol or marijuana use, via delay
discounting (Oshri et al., 2018). Specifically, adults who reported childhood abuse and
neglect reported higher levels of delay discounting and cigarette use. However, this study
focused on the role of abuse and neglect exposure during childhood (prior to age 16) and
only used four items to assess early maltreatment experiences, which fell short of
capturing the multidimensional construct of maltreatment. Furthermore, this study used a
cross-sectional design evaluating the association between retrospective reports of
childhood exposure to abuse and neglect and adults’ reports of current substance use.
Nonetheless, the findings implicate delay discounting as a potential developmental
pathway for maltreatment to be linked to substance use. These findings warrant further
investigation of how exposure to maltreatment during adolescence is associated with
delay discounting and health-promoting and health-demoting processes during
adolescence and across the transition from adolescence to young adulthood, when delay

discounting and substance use are known to peak (Steinberg et al., 2009).



There is evidence that maltreatment occurring during adolescence (e.g., ages 12-
17) is more strongly associated with later chronic delinquency (at approximately 18 years
of age), than maltreatment limited to childhood (e.g., ages 0-11) (Ireland et al., 2002).
Indeed, exposure to neglect during adolescence is more strongly linked to substance use
in early adulthood than chronic neglect and childhood limited neglect (Dubowitz et al.,
2019). These associations may be explained by the effects of maltreatment on the
developing brain during adolescence and across the transition from adolescence to young
adulthood. A cross-sectional study examining the associations among adversity, delay
discounting, and the adolescent brain found that cortical and subcortical differences in
adolescent brain volume mediate the relationship between adverse life experiences (e.g.,
bullying victimization) and delinquency (e.g., illicit substance use). Specifically, greater
delay discounting is related to diminished cortical brain volume in the frontomedial
cortex and bilateral insula and greater subcortical volume in the ventral striatum,
hypothalamus, and anterior thalamus (Mackey et al., 2017). While these findings provide
important descriptive evidence of the associations of adversity with brain development,
delay discounting, and substance use behavior, further research is needed to clarify the
developmental processes underlying these associations.

The adverse effects of maltreatment exposure may be compounded by decreasing
health-promoting behaviors (e.g., physical exercise) and increasing health-demoting
behaviors (e.g., substance use) during the transition from adolescence to young
adulthood (Frech, 2012). This pattern of health behaviors is particularly alarming given
that health-risk behaviors adopted during the developmental transition from adolescence

to young adulthood are believed to persist across the life course (Elder et al., 2003).



Furthermore, adolescence and young adulthood is a period of protracted prefrontal brain
development (Casey et al., 2008), thus this is the period during which the brain is
particularly vulnerable to maltreatment exposure and substance use. In sum, adolescence
may be a sensitive period for maltreatment exposure given the pernicious effects of
maltreatment exposure during adolescence (relative to the effects of childhood limited
exposure) on ongoing brain development related to delay discounting and health-related
behaviors.

Maltreatment and health-promoting and health-demoting behaviors

Maltreatment exposure is positively associated with health-demoting behaviors
and inversely associated with health-promoting behaviors (Rodgers et al., 2004). Greater
health-demoting behaviors and an absence of health-promoting behaviors is related to
poor physical health and chronic diseases such as addiction, obesity, and diabetes.
Health-demoting behaviors associated with maltreatment in the literature predominantly
include substance use, whereas the limited research examining associations between
maltreatment and health-promoting behaviors includes body mass index (BMI) and
physical exercise.

Maltreatment exposure during adolescence is associated with substance use as
well as substance use progression. Research has demonstrated significant longitudinal
associations between childhood maltreatment and marijuana dependence in adolescence
(Rogosch et al., 2010b). Longitudinal research findings indicate that greater cumulative
exposure to maltreatment during adolescence is associated with greater substance use
during young adulthood, even after controlling for earlier substance use and

sociodemographic factors such as parents’ education, family and community poverty,



gender, and race (Smith et al., 2005). Additionally, adolescents who experience physical
abuse during adolescence exhibit steeper inclines in cigarette, alcohol, and marijuana use
than adolescents who do not (Yoon et al., 2020).

Extant literature generally indicates an inverse association between maltreatment
and health-promoting behaviors, although research examining their associations during
adolescence is limited. Findings from adult samples indicate that even after controlling
for sociodemographic factors, maltreatment exposure during childhood is associated with
obesity in adulthood (Afifi et al., 2016) and lower levels of physical exercise (Rodgers et
al., 2004). However, the associations between maltreatment and overweight/obesity may
not emerge until middle to late adolescence, given the evidence that children exposed to
maltreatment (e.g., physical abuse, sexual abuse, neglect) are less likely to be
overweight/obese in early adolescence than children not exposed to maltreatment
(Schneiderman et al., 2012). In contrast, a longitudinal study following an older
adolescent sample (average age 15 at baseline) into young adulthood examined the
associations between childhood maltreatment (physical abuse, sexual abuse, neglect) and
BMI and found that co-occurring neglect and physical abuse, but not neglect or physical
abuse independently, was associated with significantly higher baseline BMI (Shin &
Miller, 2012).

Maltreatment and delay discounting

According to the Competing Neurobehavioral Decision Systems (CNDS) theory,
the subcortical regions associated with the impulsive system and the prefrontal and
parietal regions associated with the executive system function in tandem and contribute to

decision making preferences (Bickel et al., 2007). Maltreatment exposure may disrupt the



neurobehavioral systems implicated by CNDS theory to impair decision making.
Dysregulation of these competing limbic and executive systems facilitates the preference
for smaller, immediate rewards over larger rewards with a temporal delay (Bickel et al.,
2007).

Research suggests that the associations among deprivation, threat, and delay
discounting may involve the neural pathways implicated by the CNDS theory.
Deprivation has been observed to impede cognitive functioning and lead to more myopic
decision making (Mani et al., 2013). The neurobiological processes undergirding this
association may be explained by research demonstrating that deprivation alters
frontoparietal executive functioning (McLaughlin et al., 2014). Impairments to the
executive system may lead to dysregulation of competing decision systems that biases
decision making preferences toward myopic over reflective decisions (Duffy et al., 2018).
In contrast, threat may impact delay discounting via its effects on emotional learning
(Sheridan & McLaughlin, 2014). Exposure to threat is associated with altered
hippocampal, ventromedial prefrontal cortex (PFC), and amygdalar structure and
function. These alterations may be associated with dysregulation of the limbic system as
implicated by the CNDS theory. Developmental trajectories of adolescent brain
development suggest that the limbic system develops earlier than the executive system
(Casey et al., 2008). Thus, impairments from deprivation may be especially detrimental
during adolescence and across the transition from adolescence to young adulthood when
prefrontal cortical development associated with the executive system is ongoing.

Research examining the effects of cumulative maltreatment on delay discounting

involving dimensions of both maltreatment of commission and maltreatment of omission



may readily detect impairments to both the impulsive and executive systems. However, a
cumulative approach does little to differentiate potentially unique effects of different
types of adversity on delay discounting development (McLaughlin et al., 2014). Given
that exposure to maltreatment subtypes is often co-occurring, it is necessary to examine
their cumulative and individual associations using a multidimensional approach. Indeed,
one study examining the differential effects of maltreatment on externalizing problems by
maltreatment subtypes (e.g., physical abuse, emotional abuse, sexual abuse, neglect) in a
sample of children and early adolescents (aged 6—12) demonstrated that the adverse
effects of maltreatment are strengthened for cumulative exposure (e.g., exposure to 3—4
subtypes) to maltreatment compared to individual (e.g., 1-2) subtypes (Kim & Cicchetti,
2010). Another study comparing executive functioning and affect regulation in a
community sample of children aged 612 in protective care found that children with a
history of cumulative maltreatment exhibited significantly greater executive dysfunction
and affect dysregulation than a community control group (Dileo et al., 2017).
Importantly, these studies demonstrate the adverse effects of cumulative maltreatment on
development.

There are benefits and caveats to utilizing solely a cumulative or a
multidimensional approach. Namely, a solely multidimensional approach may overlook
the cumulative effects of maltreatment on behavior, whereas a cumulative approach does
not clarify potentially dimensionally specific processes. Thus, employing both a
cumulative approach and a multidimensional approach would facilitate our
comprehensive understanding of maltreatment experiences related to behavioral

development.



Despite limited research examining the associations between maltreatment and
delay discounting, insight into these associations can be gained from the broader
literature examining the link between maltreatment and self-regulation (Kim-Spoon et al.,
2021). Extant literature examining the associations between self-regulation and
maltreatment suggests an inverse association between them. For example, one study
found that maltreatment before the age of 18 (e.g., emotional abuse, physical abuse,
sexual abuse, and neglect) was positively associated with subsequent behavioral
dysregulation and alcohol use in young adulthood (Shin et al., 2019).

Delay discounting and health-promoting and health-demoting behaviors

Extreme delay discounting is hypothesized to be a trans-disease process. That is,
one that occurs across a range of chronic health problems including substance use and
obesity (Bickel et al., 2012). Prior cross-sectional studies indicate that higher rates of
delay discounting is related to higher likelihood of substance use initiation among early
adolescents (Kim-Spoon et al., 2015), and adolescent smokers exhibit greater delay
discounting than their counterparts (Reynolds, 2004). In addition, a longitudinal study
examining the associations among delay discounting, substance use, and BMI in
adolescents across 6 years revealed that increasing trajectories of delay discounting were
associated with increasing health problems throughout adolescence, including increases
in cigarette use, alcohol use, marijuana use, and BMI (Felton et al., 2020). However, that
study used a parallel process growth curve model to examine correlations among delay
discounting, BMI, and substance use growth trajectories and did not examine their
prospective associations. These studies were limited in offering inferences regarding the

direction of the effects due to using cross-sectional data (Kim-Spoon et al., 2015;



Reynolds, 2004) or estimating correlations between delay discounting and health
behavior outcomes during the same time frame (Felton et al., 2020). However, one
longitudinal study examining delay discounting and smoking across the ages 15 to 20
found that delay discounting prospectively predicted cigarette smoking, and neither
baseline smoking or smoking trends predicted delay discounting trends (Audrain-
McGovern et al., 2009). The present study will expand upon the current literature by
examining developmental processes with maltreatment as a predictor and delay
discounting as a mediating process for maltreatment to affect health-promoting and
health-demoting behaviors during adolescence and across the transition from adolescence
to young adulthood.

Findings from a meta-analysis on delay discounting and health behaviors indicate
that delay discounting is positively associated with BMI and obesity, and this association
is stronger in children and adolescents than adults (Amlung et al., 2016). Another meta-
analysis examining the associations between temporal perspective, exercise, and obesity
found a significant association between delay discounting and exercise such that greater
delay discounting was associated with less physical exercise (Sweeney & Culcea, 2017).
However, there is a dearth of research examining these associations using non-clinical
adolescent samples and there have been mixed findings in the literature regarding
whether delay discounting in people who are overweight or obese varies by commodity
type. For example, one study examining the differential associations between delay
discounting of food and money and obesity in a sample of healthy-weight and obese
adults matched on age and education found a significant association between discounting

of food, but not money (Schiff et al., 2016). Specifically, adults who were obese were
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more likely to choose immediate, edible, rewards than controls who were of healthy
weight. Findings from another study comparing consumable discounting (i.e., money,
food, massage time, and sedentary activity) among women with binge eating disorder
(BED), obesity, and healthy-weights indicated that women with BED discounted delayed
rewards at a significantly greater rate than obese and healthy-weight comparison groups,
and this effect was consistent across discounting commodity types (Manwaring et al.,
2011). Although both high and low extreme discounting have been associated with
adverse health outcomes such as overweight and underweight, respectively (Steinglass et
al., 2012), greater maltreatment exposure has been consistently associated with elevated
delay discounting rates. Therefore, the present study focuses on how maltreatment during
adolescence is associated with heightened delay discounting which in turn is predictive of
low health-promoting behaviors reflected in high BMI, despite health risks associated
with extremely low BMI such as anorexia nervosa (Bulik et al., 2005).
The Present Study

The present study will build upon the previous literature by examining
associations among maltreatment, delay discounting, and health-promoting and health-
demoting behaviors. No research to date has used a longitudinal approach to examine the
mediating role of delay discounting in the link between maltreatment and substance use
from adolescence to young adulthood. As previously discussed, a cross-sectional study
examining the links between childhood maltreatment (retrospectively reported), delay
discounting, and substance use demonstrated an indirect effect from childhood
maltreatment to cigarette, but not alcohol or marijuana use in adulthood, via delay

discounting (Oshri et al., 2018). Further research is needed to elucidate how maltreatment

11



during adolescence is associated with delay discounting development and health-
promoting and health-demoting behaviors during adolescence and across the transition
from adolescence to young adulthood, when they are known to peak (Steinberg et al.,
2009). Additionally, longitudinal research will be beneficial to clarify possibly
differential roles of delay discounting as a developmental process linking maltreatment
exposure during adolescence with cigarette, alcohol, and marijuana use during
adolescence and across the transition from adolescence to young adulthood.

Importantly, this study will employ a life course approach which was proposed to
study risk for chronic disease, involving the examination of physical and social exposure
effects across life stages, and includes behavioral pathways across life transitions to
influence chronic diseases in individuals (Ben-Shlomo & Kuh, 2002). Methodologically,
a life-course approach involves temporal precedence of exposure variables preceding
intermediary variables and subsequent outcome variables. We will use a developmental
cascade model to examine the longitudinal processes during adolescence and across the
transition from adolescence to young adulthood while controlling for concurrent
associations across domains and rank-order stability within domains (Cole & Maxwell,
2003).

This study will use a cumulative and multidimensional approach to clarify the
mediating role of delay discounting in the link between maltreatment during adolescence
and health-promoting and health-demoting behaviors during adolescence and across the
transition to young adulthood. The objectives of this study were fourfold: 1) to estimate
the direct effects of cumulative maltreatment, maltreatment of commission, and

maltreatment of omission on health-promoting and health-demoting behaviors during
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adolescence and across the transition from adolescence to young adulthood, focusing on
testing whether the associations between maltreatment and health behaviors vary by
maltreatment type (e.g., acts of commission, acts of omission, cumulative maltreatment),
2) to estimate the direct effects of maltreatment on delay discounting during adolescence
and across the transition from adolescence to young adulthood, 3) to examine delay
discounting as a mediating process between maltreatment during adolescence and health-
promoting and health-demoting behaviors throughout adolescence and into young
adulthood, and 4) to explore whether the strength of the effects of maltreatment on delay
discounting and health-promoting and health-demoting behaviors varies developmentally.
We hypothesized that 1) greater maltreatment during adolescence would inhibit
health-promoting behaviors and exacerbate health-demoting behaviors during
adolescence and across the transition from adolescence to young adulthood (McLaughlin
et al., 2014) when prefrontal cortical development associated with the executive system is
ongoing, 2) greater exposure to maltreatment during adolescence would be associated
with increased delay discounting during adolescence and across the transition to young
adulthood, and 3) delay discounting would mediate the association between maltreatment
and health-promoting and health-demoting behaviors such that greater maltreatment
exposure is associated with increased delay discounting, which in turn is associated with
lower health-promoting behaviors and higher health-demoting behaviors over time.
Given the dearth of literature examining developmental sensitivity to maltreatment
exposure during adolescence, we did not have a priori hypotheses regarding whether the
strength of the effects of maltreatment on delay discounting and health-promoting and

health-demoting behaviors would vary by timing of maltreatment exposure.
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Chapter 2: Method

Participants

The study sample was drawn from a prospective study of the brain following 167
adolescents over 6 years (across five time points). Adolescents were between the ages of
13 and 14 at Time 1 (M = 14.07 years of age at Time 1; 53% male). The median annual
family income ranged from between $35,000 and $49,999. Of the primary caregivers
(137 mothers, 21 fathers, and 9 others), 34% had a high school degree or less, 24% some
college education, 24% bachelor’s degree, and 18% graduate degree. About 67% of the
primary caregivers were married, 15% never married, 12% divorced, 5% separated, and
about 1% widowed. At the study’s outset, adolescents predominantly self-identified as
Caucasian (79%), African American (11%), or Other (10%). A total of 157 adolescents
were recruited for their participation in the study at Time 1 and an additional 10
adolescents were recruited for participation at Time 2. Throughout the study, 41 total
young adult participants attrited for the following reasons: moved away (n = 2),
extenuating circumstances (n = 4), lost contact (n = 29) and declined participation (n = 6).
Study exclusion criteria included contraindications to magnetic resonance imaging (i.e.,
claustrophobia, history of head injury resulting in loss of consciousness for >10 minutes,
orthodontia impairing image acquisition, severe psychopathology) or females who
indicated a change in pregnancy history from the previous year. Despite partially missing
data from adolescents who did not participate at each time point, we used Full
Information Maximum Likelihood (FIML), which allows the inclusion of all data

regardless of completeness. Thus, the final sample for our analyses included 167
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adolescents. Maltreatment, delay discounting, and health-promoting and health-demoting
behaviors were assessed across five time points spanning six years.
Measures

Maltreatment. We used the Maltreatment and Abuse Chronology of Exposure
(MACE; Teicher & Parigger, 2015 ) scale to retrospectively evaluate young adults’
cumulative exposure to maltreatment of omission and commission during adolescence
(ages 13-18) at each time point. At time 5 and time 6, young adults reported the ages of
exposure to different maltreatment types with responses ranging from ages 13 to 18. We
computed a cumulative maltreatment severity composite using the maximum scores of
the following eight maltreatment subscales reported across times 5 and 6 using the
guidelines of Teicher and Parigger (2015): familial and nonfamilial sexual abuse (7
items), parental verbal abuse (4 items), parental nonverbal abuse (6 items), parental
physical maltreatment (6 items), peer verbal abuse (5 items), peer physical bullying (5
items), emotional neglect (5 items), and physical neglect (5 items). Subscale scores were
rescaled for a total possible scale score of 10. We computed an index of maltreatment of
omission using an average of the emotional neglect. Sample items include,“One or more
individuals in your family made you feel loved” (emotional neglect) and, “You didn’t
have enough to eat” (physical neglect). We also computed an index of maltreatment of
commission using an average of the familial and nonfamilial sexual abuse, parental
verbal abuse, parental nonverbal abuse, parental physical maltreatment, peer verbal
abuse, and peer physical bullying subscales. Sample items include, “A parent, stepparent,
or other adult living in the house acted in a way that made you afraid that you might be

physically hurt” (parental physical maltreatment) and “An adult or older individual not
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living in the house had you touch their body in a sexual way” (familial and nonfamilial
sexual abuse). Higher scores indicated greater exposure to maltreatment. Prior research
demonstrates extreme reliability for each of the maltreatment subscales (Teicher &
Parigger, 2015). Test-retest reliability was acceptable with a Pearson’s correlation
coefficient of r = .59 for familial and nonfamilial sexual abuse, r = .80 for parental verbal
abuse, r = .77 for parental non-verbal abuse, r = .73 for parental physical maltreatment, r
= .85 for peer verbal abuse, r = .67 for peer physical bullying, .67 for emotional neglect,
and .56 for physical neglect.

Delay Discounting. Adolescents’ reward-dependent decision making was
assessed using a computerized delay discounting task at each time point. Adolescents
were given a series of hypothetical decisions in which they made intertemporal choices
between immediate monetary rewards and larger monetary rewards ($1000) with a delay.
Individual discounting rates were computed using hyperbolic k values (Mazur, 1987) and
four delays (1 day, 1 week, 1 month, 1 year). We identified and excluded nonsystematic
discounting cases for violating the assumption of monotonic decreases in discounting
function (Johnson & Bickel, 2008). Data were identified as nonsystematic for either or
both of two reasons: (1) If after the first delay, an indifference point was greater than the
previous indifference point by 20% of the larger, later reward, and (2) if the last
indifference point (calculated at one year) was not any different from the first
indifference point (calculated at one day). Delay discounting rates at all time points were
log transformed prior to estimating the model. Despite the hypothetical nature of the
decisions, consistently similar patterns of discounting have been observed between actual

and hypothetical rewards, demonstrating external task validity (Johnson & Bickel, 2002).
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Health-promoting behaviors. We used adolescents’ height and weight to
calculate their body mass index (BMI) at each time point. We used items adapted from
Wills et al. (2007) to measure physical health, and frequency of exercise. BMI, physical
health, and frequency of exercise scores were standardized and averaged to compute a
health-promoting behavior composite score.

BMI. BMI was calculated at each time point using the Centers for Disease
Control and Prevention (CDC) guidelines using the English system:

BMI = weight (Ib) / stature (in) / stature (in) * 703
We used adolescents’ reports of height and weight at times 1-4 to compute BMI scores at
times 1-4. However, since height was not measured at time 5, we used time 4 height and
time 5 weight to compute BMI scores at time 5. Given that the average increase in height
for males and females between the ages 18 and 19 is less than half an inch (1.95 mm and
8.90 mm, respectively; Krogman, 1948), height spurts typically finish by age 17.5
(Tanner, 1981), and secular trends for increasing height have ceased since the 1960°s
(Malina, 2004), this approach to estimating BMI at time 5 is unlikely to lead to any
substantive differences between actual BMI and estimated BMI. BMIs between the range
of 18 and 25 were categorized as healthy. Whereas BMIs over 25 were considered
overweight and BMIs over 30 were categorized as obese. Based on CDC growth charts,
39% (n = 47) of participants were above the 85th percentile (the cut point threshold of
“overweight”) and 22% (n = 26) were above the 95th percentile (the cut point threshold
for “obese”). BMI scores were reverse coded such that greater scores were indicative of

greater health-promoting behavior.
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Physical health. Adolescents answered a physical health item asking them to rank
their health in general with responses ranging from 1 (Excellent) to 5 (Poor) at each time.
Responses were reverse scored such that higher scores were indicative of greater health-
promoting behavior.

Physical exercise. Adolescents were asked how often they engage in sports or
exercise until they are out of breath or sweat with responses ranging from 1 (Every day)
to 7 (Never; Wills et al., 2007) at each time. The variable was collapsed into two levels:
1) several times a week or more, and 2) less than several times a week. Responses were
reverse scored such that higher scores were indicative of greater health-promoting
behavior.

Health-demoting behaviors. Health demoting behaviors were measured using
the maximum of adolescents’ reports of three of the most commonly used substances
(i.e., cigarette, alcohol, and marijuana) at each time. Adolescents were asked to report the
frequency of their substance use (cigarette, alcohol, and marijuana use; Hays et al., 1987;
Kann et al., 2015; Needle et al., 1989 ). Substance use items were preceded by the stem,
“Which is the most true for you about using....” for each respective substance. Substance
use responses ranged from 1 (Never Used), to 6 (Usually Use Every Day). Substance use
maximum scores were computed at each time point using the maximum of responses
across all four items. Scale reliability was acceptable with internal consistency of a = .75
at Time 1, o= .69 at Time 2, o= .61 at Time 3, and o =.73 at Time 4, and oo = .70 at

Time 5. Higher scores were indicative of greater health-demoting behavior.
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Chapter 3: Plan of Analysis

We analyzed the correlations and descriptive statistics for all study variables
using SPSS version 24.0, prior to analyzing the model in in Mplus version 8 (Muthén &
Muthén, 1998-2017). We used structural equation modeling (SEM) with a developmental
cascade approach to predict dynamic changes in delay discounting and health-promoting
and health-demoting behaviors across the transition from adolescence to young
adulthood. We examined patterns of missingness on all study variables using Little’s
Missing Completely at Random (MCAR) test (Little, 1988) to determine whether FIML
was acceptable as it is superior to listwise deletion, pairwise deletion, and similar
response pattern imputation and retains statistical power, producing unbiased estimates
and robust standard errors (Enders & Bandalos, 2001). Strengths of developmental
cascade modeling include the ability to evaluate rank-order stability, longitudinal
multivariate change processes, and indirect effects.

We tested the developmental cascade model separately two ways: 1) with a
cumulative maltreatment severity composite as a predictor (see figures 1 and 2) with
maltreatment of omission and commission as predictors (e.g., McLaughlin & Sheridan,
2016; see figure 2). We operationalized health-demoting behaviors using a substance use
composite and conducted supplemental tests by individual substance. This allowed us to
infer whether the effects of maltreatment on health-demoting behaviors differentially
vary by maltreatment and substance type. To explore whether there are developmentally
sensitive windows of exposure to maltreatment during adolescence, we conducted
supplemental tests constraining the maltreatment paths to be equal across time (Farrell,

1994). If constraining the paths to equality significantly degrades the model fits, we can
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infer that the strength of the effects varies by timing of maltreatment exposure throughout
adolescence and into young adulthood. To test significance of the longitudinal indirect
effects from the predictor (i.e., maltreatment at Time 1) to the mediator (i.e., delay
discounting at Time 2 and 3) and to the outcome (i.e., health behaviors at Time 4 and 5),
we used the model indirect command in Mplus with 1,000 bootstrap iterations (Muthén
& Muthén, 1998-2017). Given that we cannot assume a normal distribution of the
bootstrap iterations, we conducted bias-corrected bootstrapping tests of indirect effects
using the 95% confidence interval indirect effect estimates (Preacher & Hayes, 2008).
We used maximum likelihood with robust standard errors (MLR) for the models
involving specific substances and health-demoting behaviors given that the substance use

variables were slightly skewed and MLR is robust to nonnormality (Curran et al., 1996).
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Chapter 4: Results

We used a cumulative and multidimensional framework to clarify the mediating
role of delay discounting in the link between maltreatment during adolescence and
health-promoting and health-demoting behaviors during adolescence and across the
transition to young adulthood.
Correlations and Descriptive Statistics

Correlations and descriptive statistics for all study variables are presented in
Table 1. We used multivariate general linear modeling (GLM) to test for the effects of
demographic covariates on the model with maltreatment of omission and commission,
delay discounting, and health promoting and demoting study variables and found no
significant effects of age (p = .62), race (p = .49; dichotomized as white vs. non-white);
or sex (p =.09) on study variables; or the model with cumulative maltreatment, delay
discounting, and health demoting and promoting behaviors (p = .20 for age, p = .54 for
race, p = .25 for sex). We examined patterns of missingness on all study variables using
Little’s MCAR test (Little, 1988). The resulting pattern resembled a missing completely
at random pattern (% = 951.47, df = 905, p = .14) indicating FIML was appropriate for
our analysis.
Cumulative Maltreatment, Delay Discounting, and Health Behaviors

Results from the developmental cascade model with cumulative maltreatment
severity as a predictor of health-promoting behaviors and health-demoting behaviors are
reported in Tables 4 and 5, respectively. The model with cumulative maltreatment, delay
discounting, and health-promoting behaviors demonstrated adequate model fits (x° =

131.44, df = 66, p = .00, CFl =.97, RMSEA = .08). The autoregressive effects were
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significant for the model with cumulative maltreatment, delay discounting, and health-
promoting behaviors (see Table 2). Cumulative maltreatment at Time 1 significantly
predicted delay discounting at Time 2. Specifically, greater cumulative maltreatment at
Time 1 was related to greater delay discounting at time 2. However, cumulative
maltreatment did not significantly predict subsequent delay discounting at any other time
points or health-promoting behaviors at any time point and delay discounting did not
significantly predict health-promoting behaviors at any time point.

Results from the model with cumulative maltreatment, delay discounting, and
health-demoting behaviors demonstrated good model fits (x* = 93.79, df = 66, p = .01,
CFI =.99, RMSEA = .05). Cumulative maltreatment, delay discounting, and health-
demoting behaviors autoregressive effects were significant (see Table 3). Cumulative
maltreatment at Time 1 significantly predicted delay discounting at Time 2. Specifically,
greater cumulative maltreatment at Time 1 was related to greater delay discounting at
Time 2. However, cumulative maltreatment did not significantly predict subsequent delay
discounting at any other time points or health-demoting behaviors at any time point and
delay discounting did not significantly predict health-demoting behaviors at any time
point (see Table 3).

Maltreatment of Omission and Commission, Delay Discounting, and Health
Behaviors

Results from the models with maltreatment of omission, maltreatment of

commission, delay discounting, and health-promoting behaviors and maltreatment of

omission, maltreatment of commission, delay discounting and health-demoting behaviors
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during adolescence and across the transition from adolescence to young adulthood are
reported in Tables 6 and 7, respectively.

Results from the model involving health-promoting behaviors demonstrated good
model fits (y~ = 255.54, df = 124, p = .00, CFI = .97, RMSEA = .08). Maltreatment of
omission and commission, delay discounting, and health-promoting behaviors
autoregressive effects were significant (see Table 4). Maltreatment of omission at Time 1
significantly predicted subsequent delay discounting at Time 2, and maltreatment of
omission at Time 3 significantly predicted subsequent delay discounting at Time 4.
Specifically, greater maltreatment of omission at Time 1 was related to greater delay
discounting at Time 2 (controlling for the effects of delay discounting at Time 1) and
greater maltreatment of omission at Time 3 was related to greater delay discounting at
Time 4 (controlling for the earlier effects of delay discounting). However, maltreatment
of omission and maltreatment of commission did not significantly predict subsequent
delay discounting at any other time points or health-promoting behaviors at any time
point and delay discounting did not significantly predict health-promoting behaviors at
any time point.

Results from the model involving health-demoting behaviors demonstrated good
model fits (x? = 219.78, df = 124, p = .00, CFI = .98, RMSEA = .07). Maltreatment of
omission and commission, delay discounting, and health-demoting behaviors
autoregressive effects were significant (see Table 5). Maltreatment of omission at Time 1
significantly predicted subsequent delay discounting at Times 2 and 3 (controlling for
earlier delay discounting at Times 1 and 2, respectively), which in turn significantly

predicted subsequent health demoting behaviors at Times 4 and 5 (controlling for earlier
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health demoting behaviors at Times 3 and 4). Specifically, greater maltreatment of
omission at Time 1 was related to greater delay discounting at Time 2 to greater delay
discounting at Time 3, which was related to greater health demoting behaviors at Time 4
to greater health demoting behaviors at Time 5. Furthermore, maltreatment of omission at
Time 2 significantly predicted health-demoting behaviors at Time 3 (controlling for
health-demoting behaviors at Time 2), and maltreatment of commission at Time 3
significantly predicted health-demoting behaviors at Time 4 (controlling for health-
demoting behaviors at Time 3), such that greater maltreatment of omission at Time 2 was
related to greater health demoting behaviors at Time 3 and greater maltreatment of
commission at Time 3 was related to greater health-demoting behaviors at Time 4.
Maltreatment of Omission, Delay Discounting, and Health-Demoting Behaviors
Indirect Effects

We also tested whether the indirect effects from maltreatment of omission and
maltreatment of commission to health-demoting behaviors via delay discounting would
be significant (see Table 6 and Figure 3). The indirect effect from Time 1 maltreatment
of omission to Time 2 delay discounting to Time 3 delay discounting (controlling for the
earlier effects of delay discounting) to Time 4 health-demoting behavior to Time 5
health-demoting behavior (controlling for the earlier effects of health-demoting behavior)
was significant (b = .01, 95% CI [0.002; 0.026]). Maltreatment of omission at Time 1
significantly predicted subsequent delay discounting at Times 2 and 3, which
significantly predicted subsequent health demoting behaviors at Times 4 and 5.
Specifically, greater maltreatment of omission at Time 1 was related to greater delay

discounting at Time 2, which was related to greater discounting at 3, which then was
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related to greater health demoting behavior at Time 4, which was related to greater health
demoting behavior at Time 5.
Cumulative Maltreatment, Delay Discounting, and Substance Use Supplemental
Tests by Individual Substances
Correlations and descriptive statistics for cigarette, alcohol, and marijuana use variables
are presented in Table 1.
Cigarette Use

We conducted supplemental tests conceptualizing health-demoting behaviors
using a substance use composite and by individual substance. Results from the model
with cumulative maltreatment, delay discounting, and cigarette use demonstrated good
model fits (x* = 99.02, df = 66, p =.01, CFI = .99, RMSEA = .06). Cumulative
maltreatment, delay discounting, and cigarette use autoregressive effects were significant
(see Table 7). Cumulative maltreatment at Time 1 significantly predicted delay
discounting at Time 2 (controlling for the effects of delay discounting at Time 1).
Specifically, greater cumulative maltreatment at Time 1 was related to greater delay
discounting at Time 2. However, cumulative maltreatment did not significantly predict
subsequent delay discounting at any other time points or cigarette use at any time point
and delay discounting did not significantly predict cigarette use at any time point.
Furthermore, there were no significant indirect effects from cumulative maltreatment to
cigarette use via delay discounting.
Alcohol Use

Similarly, results from the model with cumulative maltreatment, delay

discounting, and alcohol use demonstrated good model fits (y*= 79.33, df = 66, p =.13,
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CFI =.99, RMSEA = .04). Cumulative maltreatment, delay discounting, and alcohol use
autoregressive effects were significant (see Table 8). Cumulative maltreatment at Time 1
significantly predicted delay discounting at Time 2 (controlling for the effects of delay
discounting at Time 1). Specifically, greater cumulative maltreatment at Time 1 was
related to greater delay discounting at Time 2. However, cumulative maltreatment did not
significantly predict subsequent delay discounting at any other time points or alcohol use
at any time point and delay discounting did not significantly predict alcohol use at any
time point. Furthermore, there were no significant indirect effects from cumulative
maltreatment to alcohol use via delay discounting.
Marijuana Use

The model with cumulative maltreatment, delay discounting, and marijuana use
demonstrated good model fits (x> = 98.27, df = 66, p =.01, CFI = .99, RMSEA = .05).
Cumulative maltreatment, delay discounting, and marijuana use autoregressive effects
were significant (see Table 9). Cumulative maltreatment at Time 1 significantly predicted
delay discounting at Time 2 (controlling for the effects of delay discounting at Time 1).
Specifically, greater cumulative maltreatment at Time 1 was related to greater delay
discounting at Time 2. Additionally, delay discounting at Time 2 significantly predicted
marijuana use at Time 3 (controlling for the earlier effects of marijuana use).
Specifically, greater delay discounting at Time 2 was related to greater marijuana use at
Time 3. However, cumulative maltreatment did not significantly predict subsequent delay
discounting at any other time points or marijuana use at any time point and delay
discounting did not significantly predict marijuana use at any other time point. The

indirect effect from Time 1 cumulative maltreatment to Time 2 delay discounting
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(controlling for the effects of delay discounting at Time 1) to Time 3 marijuana use to
Time 4 marijuana use to Time 5 marijuana use (controlling for the earlier effects of
marijuana use) was significant (see Table 10 and figure 4; b = .02, 95% CI [0.002; 0.05]).
Cumulative maltreatment at Time 1 significantly predicted subsequent delay discounting
at Time 2, which significantly predicted subsequent marijuana use at Times 3, 4, and 5.
Specifically, greater cumulative maltreatment at Time 1 was related to greater delay
discounting at Time 2, which was related to greater marijuana use at Time 3, which then
was related to greater marijuana use at Time 4, which was related to greater marijuana
use at Time 5.
Maltreatment of Omission, Maltreatment of Commission, Delay Discounting, and
Substance Use Supplemental Tests by Individual Substances
Cigarette Use

We also conducted supplemental tests by individual substance with the model
with maltreatment of omission and commission, delay discounting, and individual
substances. Results from the model with maltreatment of omission and commission,
delay discounting, and cigarette use demonstrated good model fits (y = 223.51, df = 124,
p =.00, CFl = .97, RMSEA = .07). Maltreatment of omission, maltreatment of
commission, delay discounting, and cigarette use autoregressive effects were significant
(see Table 11). Maltreatment of omission at Time 1 significantly predicted delay
discounting at Time 2 (controlling for the effects of delay discounting at Time 1).
Specifically, greater maltreatment of omission at Time 1 was related to greater delay
discounting at Time 2. Additionally, maltreatment of omission at Time 3 significantly

predicted delay discounting at Time 4 (controlling for the earlier effects of delay
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discounting) such that greater maltreatment of omission was related to greater delay
discounting. Additionally, maltreatment of omission at Time 3 significantly predicted
cigarette use at Time 4 (controlling for the earlier effects of cigarette use) such that
greater maltreatment of omission was related to greater cigarette use. However,
maltreatment of omission did not significantly predict subsequent delay discounting at
any other time points or cigarette use at any time point and delay discounting did not
significantly predict cigarette use at any time point. Maltreatment of commission did not
significantly predict delay discounting or cigarette use at any time point. There was a
significant indirect effect from maltreatment of omission at Time 1 to cigarette use at
Time 5 via maltreatment of omission at Time 2 and Time 3 (controlling for earlier effects
of maltreatment of omission) and cigarette use at Time 4 (controlling for earlier effects of
cigarette use), such that greater maltreatment of omission was related to greater cigarette
use (b =.09, 95% CI [0.01; 0.18]). However, delay discounting did not mediate this
effect. Furthermore, there were no other significant indirect effects from maltreatment of
omission or commission to cigarette use via delay discounting.
Alcohol Use

Similarly, Results from the model with maltreatment of omission and
commission, delay discounting, and alcohol use demonstrated good model fits (x° =
209.97, df = 124, p =.00, CFI = .98, RMSEA = .06). Maltreatment of omission,
maltreatment of commission, delay discounting, and alcohol use autoregressive effects
were significant (see Table 12). Maltreatment of omission at Time 1 significantly
predicted delay discounting at Time 2 (controlling for the effects of delay discounting at

Time 1). Specifically, greater maltreatment of omission at Time 1 was related to greater
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delay discounting at Time 2. Additionally, maltreatment of omission at Time 3
significantly predicted delay discounting at Time 4 (controlling for the earlier effects of
delay discounting) such that greater maltreatment of omission was related to greater
delay discounting. However, maltreatment of omission did not significantly predict
subsequent delay discounting at any other time points or alcohol use at any time point
and delay discounting did not significantly predict alcohol use at any time point.
Maltreatment of commission did not significantly predict delay discounting or alcohol
use at any time point. Furthermore, there were no significant indirect effects from
maltreatment of omission or commission at Time 1 to alcohol use at Time 5.
Marijuana Use

Results from the model with maltreatment of omission and commission, delay
discounting, and marijuana use demonstrated good model fits (y~ = 221.43, df =124, p
=.00, CFI = .98, RMSEA = .07). Maltreatment of omission, maltreatment of commission,
delay discounting, and marijuana use autoregressive effects were significant (see Table
13). Maltreatment of omission at Time 1 significantly predicted delay discounting at
Time 2 (controlling for the effects of delay discounting at Time 1). Specifically, greater
maltreatment of omission at Time 1 was related to greater delay discounting at Time 2.
Additionally, maltreatment of omission at Time 3 significantly predicted delay
discounting at Time 4 (controlling for the effects of delay discounting) such that greater
maltreatment of omission was related to greater delay discounting. Delay discounting at
Time 2 significantly predicted marijuana use at Time 3 (controlling for the earlier effects

of marijuana use) such that greater delay discounting was related to greater marijuana
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use. However, maltreatment of commission did not significantly predict delay
discounting at any time points or marijuana use at any time point.

Given the significant direct effects between maltreatment of omission, delay
discounting, and subsequent marijuana use, we tested whether the indirect effects from
maltreatment of omission and maltreatment of commission to marijuana use via delay
discounting would be significant. The indirect effect from Time 1 maltreatment of
omission to Time 2 delay discounting to Time 3 marijuana use to Time 4 marijuana use
to Time 5 marijuana use was significant (see Table 14 and figure 5; b = .02, 95% ClI
[0.004; 0.040]). Maltreatment of omission at Time 1 significantly predicted subsequent
delay discounting at Time 2 (controlling for the effects of delay discounting at Time 1),
which significantly predicted subsequent marijuana use at Times 3, 4, and 5 (controlling
for the earlier effects of marijuana use). Specifically, greater maltreatment of omission at
Time 1 was related to greater delay discounting at Time 2, which was related to greater
marijuana use at Time 3, which then was related to greater marijuana use at Time 4,
which was related to greater marijuana use at Time 5.

Developmental Timing

We also explored whether there are developmentally sensitive windows of
exposure to maltreatment during adolescence, by conducting supplemental comparisons
of the saturated model and the model constraining the maltreatment paths to be equal
across time (see Table 15 and Table 16). We conducted nested model comparisons to
identify the best fitting model using Satorra-Bentler scaled correction factor (Satorra &
Bentler, 2001) using MLR. In the nested model with maltreatment of omission,

maltreatment of commission, delay discounting, and marijuana use, we constrained the
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cross-lagged effects of maltreatment of omission and commission at Time 2, Time 3, and
Time 4 (controlling for the effects of maltreatment of omission and commission at Time
1) on delay discounting and marijuana use at Time 3, Time 4, and Time 5 (controlling for
the earlier effects of delay discounting and marijuana use). We conducted similar nested
model comparisons for the models with maltreatment of omission, maltreatment of
commission, delay discounting and health-demoting behaviors and cumulative
maltreatment, delay discounting and marijuana use. Results of the nested model
comparisons between the models with and without maltreatment of omission and
commission effects on delay discounting, health-demoting behaviors, and marijuana use
indicated that the models with constraints were the best fitting. Results of the nested
model comparisons between the model with and without cumulative maltreatment effects
on delay discounting and marijuana use indicated that the model with constraints was the

best fitting.
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Chapter 5: Discussion

Extant research demonstrates the deleterious effects of maltreatment on
behavioral development. However, there is limited research delineating how adolescent-
occurring maltreatment relates to health-related behaviors during adolescence and the
transition to young adulthood and whether adolescence is a sensitive period for
maltreatment exposure. Prior research offers descriptive evidence of the associations
among maltreatment and health-demoting behaviors but does not explain the
associations.

We took a dimensional approach to examine the effects of maltreatment of
commission and omission subtypes occurring during adolescence (Cicchetti & Barnett,
1991), which are characterized by the unique types of experiences that underlie them:
threat and deprivation, respectively (McLaughlin et al., 2014). By examining the separate
contributions of cumulative maltreatment, maltreatment of omission, and maltreatment of
commission subtypes to delay discounting and health-promoting and health-demoting
behaviors, this study clarifies how maltreatment exerts its effects. Specifically, our
findings demonstrate that maltreatment of omission, rather than cumulative maltreatment
or maltreatment of commission, is the driving subtype in the association between
maltreatment, delay discounting, and health-related behaviors during adolescence.
Specifically, we found that maltreatment of omission is related to heightened health-
demoting behaviors but not reduced health-promoting behaviors.

Our findings supported our hypothesis that greater maltreatment during
adolescence would exacerbate health-demoting behaviors during adolescence and across

the transition from adolescence to young adulthood (McLaughlin et al., 2014). Our
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hypothesis that greater exposure to maltreatment during adolescence would be associated
with increased delay discounting during adolescence and across the transition to young
adulthood was also supported. Additionally, our hypothesis that delay discounting would
mediate the association between maltreatment and health-demoting behaviors was also
supported. However, our hypotheses that greater maltreatment during adolescence would
inhibit health-promoting behaviors and that delay discounting would mediate this
association were not supported.

The differing dimensions of maltreatment are posited to have unique effects
(McLaughlin & Sheridan, 2016; Rogosch et al., 2010a). Indeed, our findings suggest that
adolescents exposed to maltreatment of omission (i.e., deprivation), but not maltreatment
of commission (i.e., threat), are susceptible to greater delay discounting, and health-
demoting behaviors such as marijuana use, in turn. Prior research has demonstrated that
deprivation impairs cognitive functioning (Mani et al., 2013) by altering frontoparietal
executive functioning (McLaughlin et al., 2014). These impairments to the executive
system may lead to dysregulation of competing decision systems that bias decision
making preferences toward myopic over reflective decisions (Duffy et al., 2018). We
hypothesized that cognitive impediments resulting from deprivation may lead to more
myopic decision making, manifested in elevated delay discounting behaviors and greater
health-demoting behaviors. Indeed, our findings clarified how maltreatment exerts its
effects on the development of delay discounting and health-related behaviors during
adolescence and across the transition to young adulthood. Specifically, greater exposure
to maltreatment of omission occurring during early adolescence was related to the

heightened preference for smaller, sooner rewards over larger, later rewards. Our measure
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of maltreatment of omission captured physical neglect and emotional neglect,
representing caregivers’ failure to meet physical need and emotional needs, respectively.
Prior research has shown that children exposed to neglect (a failure to meet children’s
basic supervisory, physical, educational, and emotional needs) fare far worse than those
who have experienced poverty (a lack of financial resources needed to meet basic
physical needs) alone with respect to young adult outcomes (e.g., incarceration history,
early parenthood, high school graduation, stable employment, and earnings)(Font &
Maguire-Jack, 2020). Nonetheless, poverty and neglect are commonly intertwined.
Families living in poverty have fewer financial resources than their more affluent
counterparts and may struggle to provide access to high-quality educational materials,
childcare, extracurricular activities, and cognitively stimulating experiences for their
children (Duncan et al., 2017). Furthermore, families living in poverty are less likely to
have opportunities to spend time with their children, which is critical for emotional
support, due to other demands at work and at home. Given these commonalities between
poverty and neglect, it seems plausible that the research on scarcity and cognitive
functioning may translate to young people exposed to neglect. Importantly, the unmet
physical and emotional needs characteristic of neglect may impose cognitive strain (Mani
et al., 2013), biasing the preference for smaller, immediate rewards over long term gains
(Bickel et al., 2014).

There is a dearth of literature isolating the effects of exposure to maltreatment
during adolescence on health promoting and demoting behaviors. However, one study
examined the effects of exposure to neglect and abuse on delinquency and substance use

including alcohol, marijuana, and other illegal drugs (Kobulsky et al., 2021). Consistent
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with the dimensional differences found in the present study, this previous study found
that the neglect subdimensions including inadequate support (e.g., “my parent helped me
figure things out™) and exposure to risky situations (e.g., “I could get hold of illegal drugs
in my home”) during adolescence were associated with quantity of substances used at age
18, controlling for earlier substance use at age 16; however abuse subdimensions (i.e.,
physical, sexual, and emotional abuse) did not predict substance use behaviors. The
present study clarifies the developmental processes that link maltreatment experiences
during adolescence and substance use behaviors by demonstrating that a significant
indirect effect from cumulative maltreatment to marijuana use via delay discounting and
maltreatment of omission seems to be the driving factor. As such, by employing a
developmental cascade approach to multiple time point prospective data, we were able to
elucidate the predictive associations among maltreatment, delay discounting, and health-
promoting and health-demoting behaviors. Furthermore, delay discounting was identified
as a mediating factor that explains the link between maltreatment and health-demoting
behaviors over time. These findings suggest interventions targeting delay discounting
during adolescence may prevent the onset and deter the progression of health-demoting
behaviors during adolescence and across the transition to young adulthood.

In contrast to health demoting behaviors, we did not find a significant effect of
cumulative maltreatment or the dimensions of omission and commission on health-
promoting behaviors. Previous research demonstrated a significant association between
delay discounting and BMI and suggested the effects may be stronger among children
and adolescents than adults (Amlung et al., 2016). Another meta-analysis examining the

associations between delay discounting, exercise, and obesity found a modest effect of

35



delay discounting on physical health such that greater delay discounting was associated
with less physical exercise and higher BMI (Sweeney & Culcea, 2017). However, these
studies predominantly involved clinical samples of adults and were cross-sectional in
design. Findings using a longitudinal design and non-clinical sample of adolescents to
examine the effects of maltreatment on body mass found a significant association
between adolescent-onset maltreatment and excess BMI from adolescence to adulthood
(Sokol et al., 2019). The discrepancy in the findings may be in part because the present
study examined the age specific effects of maltreatment across adolescence, whereas the
previous study measured maltreatment occurring prior to age 12 and conceptualized
adolescent onset maltreatment as involving a broader age range (between ages 12 and at
the time of reporting which ranged in ages from 18-31).

Given that adolescents tend to experiment with substance use more frequently
across adolescence and the transition to young adulthood, we were interested in
examining whether the effects of maltreatment on delay discounting and health-demoting
behaviors varied by substance. Our supplemental analysis revealed that adolescents who
experience greater cumulative maltreatment and maltreatment of omission during
adolescence are vulnerable to greater health-demoting behaviors, particularly greater
marijuana use, and that delay discounting mediates these associations. Extant literature
suggests a significant association between delay discounting and cigarette, alcohol, and
marijuana use frequency (Amlung et al., 2017). However, research examining the
associations among delay discounting and substance use in a non-clinical sample of
adolescents is limited. As expected, our data showed some significant correlations

between delay discounting and the frequency of cigarette, alcohol, and marijuana use
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concurrently and longitudinally (see Table 1). The significant longitudinal correlations
between delay discounting and substance use emerged with delay discounting at Times 1
and 2 and marijuana use at Time 5 as well as delay discounting at Time 2 and cigarette,
alcohol, and marijuana use at Time 3 and cigarette and marijuana use at Time 4.
Additionally, delay discounting at Time 4 was significantly concurrently related to
cigarette and alcohol use at Time 4. Examining longitudinal cross-lagged effects between
delay discounting and substance use behaviors in the hypothesized developmental
cascade models revealed more prominent associations between delay discounting and
marijuana use than cigarette and alcohol use. Prior findings from a study of delay
discounting among a relatively young sample (M = 21.6 years old) of frequent marijuana
users suggest that heightened delay discounting is associated with cannabis dependence
(Aston et al., 2016). Another study examining delay discounting among a non-clinical
sample of college students demonstrated a significant association between delay
discounting and marijuana use such that greater delay discounting was associated with
earlier initiation of marijuana use (Kollins, 2003).

Importantly, the present study findings add to the current literature by providing a
nuanced understanding of how maltreatment effects on health-demoting behaviors vary
by substance type. One study using prospective longitudinal data from the National
Longitudinal Study of Adolescent to Adult Health (Add Health) to examine the effects of
childhood abuse and neglect on adolescent impulsivity and young adult cigarette, alcohol,
and marijuana use and found that abuse and neglect both significantly predicted young
adult cigarette and marijuana use and that impulsivity mediated this effect (Oshri et al.,

2018). However, this previous study differed from the present study in that it examined
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maltreatment occurring prior to the 6" grade (instead of during adolescence) and used
responses to three survey questions about impulsivity as an index of impulsivity. Despite
these methodological differences, the present study findings were consistent with the
previous study findings in that both found a significant indirect effect of maltreatment on
marijuana use. Extant literature suggests that delay discounting is commonly associated
with cigarette use. Surprisingly, although there was a significant indirect effect between
maltreatment of omission via cigarette use such that elevated maltreatment of omission
was associated with elevated levels of cigarette use, we did not find delay discounting to
mediate this effect. Furthermore, we did not find a significant direct or indirect effect
between cumulative maltreatment, or maltreatment of commission, delay discounting,
and cigarette or alcohol use. It is possible that the lack of significant findings between
cumulative maltreatment and maltreatment of omission and commission, delay
discounting, and cigarette and alcohol use may be because the levels of cigarette and
alcohol exposure seen here may be relatively normative during adolescence. There may
be a minimum threshold of substance use necessary for delay discounting to mediate the
effects of maltreatment on substance use.

It is possible that young adults exposed to neglect may be motivated to use
marijuana as a coping mechanism. Adolescent motives to use substances may vary by
substance type and maltreatment history. One study examining the motives driving young
adult marijuana use among a sample of young adults who reported using marijuana in the
previous year found that young adults exposed to maltreatment are more likely to have
emotion regulation deficits and are more likely to use marijuana as a coping strategy, in

turn (Vilhena-Churchill & Goldstein, 2014). That study used a cumulative maltreatment
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score from the emotional abuse, physical abuse, sexual abuse, emotional neglect, and
physical neglect maltreatment subscales. They assessed the frequency of five motives for
using marijuana and found that those exposed to maltreatment were more likely to be
motivated to use marijuana as a coping strategy (e.g., “to forget your worries”) and
coping motives significantly mediated the association between maltreatment and
marijuana problems. They also found that emotion regulation mediated this effect such
that greater child maltreatment predicted greater deficits in emotion regulation and a
greater likelihood to use marijuana to cope and greater marijuana use problems, in turn.
Taken with the present study findings, adolescents who have experienced neglect may
favor marijuana as a coping mechanism over other commonly used substances, given its
psychoactive effects, and those with delay discounting impairments may be especially
vulnerable.

Finally, given the dearth of literature examining developmental sensitivity to
maltreatment exposure during adolescence, we did not have a priori hypotheses regarding
whether the strength of the effects of maltreatment on delay discounting and health-
promoting and health-demoting behaviors would vary by timing of maltreatment
exposure. We conducted nested tests of model comparisons to examine whether the
effects of maltreatment on delay discounting and health demoting behaviors and
marijuana use varied developmentally. Our findings indicate that the strength of the
effects of maltreatment on delay discounting, health-demoting behaviors, and marijuana
use did not vary year-to-year. These findings suggest that prevention and intervention

efforts aimed at limiting maltreated adolescents’ delay discounting might achieve similar
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efficacy for potentially interrupting adverse developmental sequelae regardless of
whether they are implemented in early or middle adolescence.
Limitations

Despite the strengths of the present study, there were several limitations. First,
several of the study variables involved self-report (e.g., maltreatment, health-demoting,
and health-promoting behaviors). The study would be strengthened by using additional
informants to help mitigate measurement bias. Second, maltreatment was assessed
retrospectively and may have been subject to recall bias or stigma resulting in
underreporting of maltreatment. However, prior research indicates that both self-report
and case records capture unique information about maltreatment and demonstrates high
concordance between self-reported neglect and emotional abuse and case records (Negriff
et al., 2017). Finally, we did not control for maltreatment occurring prior to adolescence.
Thus, it is possible that the effects of maltreatment on health-demoting behaviors
observed here reflect chronic or cumulative maltreatment which may have accumulated
prior to the measurement period. Future research would benefit from controlling
maltreatment effects occurring prior to adolescence to isolate maltreatment limited to
adolescence.
Conclusion

Despite these limitations, the present study has considerable strengths and makes
a valuable contribution to the extant literature. The developmental cascade model enabled
us to examine the developmental processes whereby adolescent occurring maltreatment is
related to delay discounting and health-related behaviors over time. The results revealed

developmental processes whereby maltreatment exerts its effects on health-related
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behaviors and identified delay discounting as an important potential target for
intervention. We conducted multiple tests examining whether, and if so, how, cumulative
maltreatment, maltreatment of omission, and maltreatment of commission were related to
health-related behaviors during adolescence and across the transition to young adulthood.
Our findings identified maltreatment of omission as the driving force in the association
between maltreatment, delay discounting, and health-demoting behaviors. By taking a
dimensional approach, we were able to tease apart the unique contributions of
maltreatment of omission to delay discounting and health-demoting behaviors,
particularly marijuana use, that we did not find with maltreatment of commission.
Maltreatment may be particularly challenging to address during adolescence because its
effects are not immediately visible, and maltreatment of omission often lacks outwardly
noticeable symptoms. As our findings demonstrate, the effects of maltreatment cascade
across development, over time, manifesting across multiple behaviors (i.e., delay
discounting and substance use, particularly marijuana use). Poverty and maltreatment of
omission often go together, and neglect, which involves the absence of meeting a child’s
basic physical or emotional needs, may be detrimental to cognitive functioning much like
scarcity. As such, adolescents who have experienced maltreatment of omission may
benefit from interventions providing families with supplemental income assistance to
help provide for their basic needs and potentially mitigate impact of maltreatment of
omission on delay discounting, during a time when it is developmentally sensitive.

Our findings that maltreatment of omission and delay discounting confer risk for
substance use during adolescence and across the transition to young adulthood

demonstrate how environmental and individual factors jointly contribute to health-
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demoting behaviors and marijuana use, more specifically, during adolescence. These
findings identify delay discounting as a potential prevention and intervention target for
deterring substance use. Research demonstrating the effectiveness of a behavioral
intervention at reducing delay discounting among adults (Bickel et al., 2017) suggests
that an effective delay discounting intervention for adolescents may not be far off.
However, research is needed to clarify whether the effectiveness of such an intervention
would translate to a non-clinical sample of adolescent participants. Despite the
deleterious effects of maltreatment on health-demoting behaviors, delay discounting
behavioral interventions may be capable of mitigating substance use risks. Our data
suggest that preventive efforts and interventions intended to minimize health-demoting
behaviors among adolescents who have experienced maltreatment of omission would
benefit from targeting delay discounting during the sensitive period of early to middle

adolescence, when delay discounting is dynamically developing.
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Table 1
Descriptive statistics and bivariate correlations of cumulative maltreatment, maltreatment of omission, maltreatment of commission, delay discounting,
substance use, and health-promoting and demoting behaviors from Time 1 to Time 5

Variables 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. M (SD)
1. MOOT1 1.81 2.35
2. MOO T2 98** 1.72 2.33
3. MOO T3 95**  Q7** 1.67 2.27
4. MOO T4 O3**F04**  98** 1.66 2.24
5. MOO T5 92%%  93**F  97**F  90** 1.67 2.23
6. MOC T1 .10 .08 .01 .01 .03 131 1.60
7.MOC T2 .08 .07 .01 .01 .03 .96** 1.27 1.53
8. MOC T3 .08 .06 .01 .01 .03 .90** .95%* 1.21 1.46
9. MOC T4 .09 .07 .01 .02 .03 .88** .90** .95** 1.19 1.52
10. MOC T5 .04 .01 -05 -.03 -02  78** 79**  B4*F* Q2** 1.01 1.30
11. Maltx T1 J9FE 8%k 72%F 70*F*  71F* 58**  B5** B4F* B4F* 44 1.55 1.65
12. Maltx T2 J8FF O 79*F 75*E 73FF T4x* B4F* BEF* B3F* 52** 42**  Q7F* 1.50 1.59
13. Maltx T3 JABFF O 78*F 78*F 7R 77 40*%* 52F* B3*F* 52**  43**  94**  98**  1.49 1.53

Note: T1=Time 1, T2=Time 2, T3=Time 3, T4 = Time 4, T5 = Time 5, MOO = Maltreatment of Omission, MOC = Maltreatment of
Commission, Cumulative Maltx = Maltreatment.

**p<.01, *p<.05.
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Table 1

Descriptive statistics and bivariate correlations of cumulative maltreatment, maltreatment of omission, maltreatment of commission, delay discounting, substance
use, and health-promoting and demoting behaviors from Time 1 to Time 5

Variables 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. M (SD)
14. Maltx T4 J5FF 7SR T4F* 76** 76**  50**  52**  53** G7**  50** .92** 94** Q97** 150 1.53
15. Maltx T5 JAFETAF* TARE TR 78%F A3%*F A4%* 46** 51*F* 51** 87**  .89** 093** 143 144
16. DDB T1 .09 .08 .07 .05 .06 .10 .10 .09 10 012 .09 .10 10 -238 125
17. DDB T2 39**F  39**  37F*  36** .36** .01 .02 .02 -03  -0.07 .27** .26** .25** -251 116
18. DDB T3 21 21 22 200 22 -01 .01 -02 -04 -0.07 0.09 .10 09 277 1.02
19. DDB T4 27**% .28**  30** .29** .30** -.10 -09 -13 -14 -014 016 .18 .19* -292 1.03
20. DDB T5 38**  36** .33** .30 .32** .09 .09 .10 .08 015 .26 24 24 -260 0.61
21. HDB T1 .20* 20% 17* J16* .13 -.03 -03 -05 -05 -13 .05 .04 .02 163 094
22. HDB T2 19* A7+ 14 14 13 .00 -02  -.03 .01 -.03 A1 .09 .08 208 139
23. HDB T3 26%*F  25%*  24%*  24%*  22*%*  -01 .00 -01 .02 .01 18 17 15 219 122
24. HDB T4 25%*  25%*  22% 20% 20 13 15 A1 A4 .07 21 20 .16 268 139
25.HDB T5 24%* 23**  18* 14 14 .05 .08 .08 10 .07 .16 13 A1 345 1.36
26. HPB T1 .04 05 .10 A1 09 -18* -11 -11 -15 -12 -04 .00 .03 .00 0.74
27.HPB T2 -.04 -02 .00 -0 -01 -14 -08 -07 -12 -08 -08 -03 -02 .00 0.75
28. HPB T3 .00 .02 .05 .06 .04 -18* -12 -11 -14 -13 -02 .02 .04 01 076
29. HPB T4 .04 02 .04 .04 .02 -5 -11 -09 -13 -12 .02 .01 .03 01 076
30. HPB T5 -12 -10  -.06 -08 -1 -22¢ -19* -18* -17 -16 -14 -12 -11 00 0.74

Note: TL=Time 1, T2=Time 2, T3 =Time 3, T4 = Time 4, T5 = Time 5, Maltx = Cumulative Maltreatment, DDB = Delay Discounting, HDB = Health-
demoting Behaviors, HPB = Health-promoting Behaviors.
**p<.01,*p<.05
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Table 1

Descriptive statistics and bivariate correlations of cumulative maltreatment, maltreatment of omission, maltreatment of commission, delay discounting, substance
use, and health-promoting and demoting behaviors from Time 1 to Time 5

Variables 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25. 26. 217. 28. 29.
14. Maltx T4

15. Maltx T5 97

16. DDB T1 .08 .08

17. DDB T2 20*%  19%  54**

18. DDB T3 .05 .05 A3** 67

19. DDB T4 15 .16 A4x* 63**  .60**

20. DDB T5 21 26*  55**  50**  54**  60**

21. HDB T1 .00 -.04 .04 .07 .03 .00 A1

22. HDB T2 .08 .06 .08 .15 A2 A2 .06 37

23. HDB T3 .16 15 .03 23> 09 .19* .06 AL 64

24. HDB T4 .16 12 A2 31%* 15 27** A7 37*F 58** [ 78**

25. HDB T5 .09 .07 A3 .20 .16 A2 .10 2TFF A2F* B1FF T1R*

26. HPB T1 .01 .04 .03 .00 .08 .02 -11 -.07 .04 .03 000 -03

27.HPB T2 -06 -.02 .06 .00 A1 -.06 -11 -04 -11 -02 -10 .03 .70**

28. HPB T3 .01 .03 -05 .00 -08 -09 -30* -04 -08 -01 -10 -06 .64** .78**

29. HPB T4 .00 .02 .00 .00 -o7 -17 -29* -11 -08 -01 -10 -07 .62** .73** .83**

30. HPB T5 -13 -13 -15  -10 -02  -23* -30* .04 -.03 .04 -10 -03 .50** .60** .64** .61**

Note: TL=Time 1, T2=Time 2, T3 =Time 3, T4 = Time 4, T5 = Time 5, Maltx = Cumulative Maltreatment, DDB = Delay Discounting, HDB = Health-
demoting Behaviors, HPB = Health-promoting Behaviors.
**p<.01,*p<.05.
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Table 1

Descriptive statistics and bivariate correlations of substance use, cumulative maltreatment, maltreatment of omission, maltreatment of commission,

delay discounting, and health-promoting and demoting behaviors from Time 1 to Time 5

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 M (SD)
31. CigT1 21 .20* 22* 23 24** -10 -12 -12 -08 -07 .07 .07 .09 A1 12 114 034
32. AlcT1 15 15 A1 12 .10 .00 .00 -02 .02 -02 .07 .06 .03 06 .04 138 0.58
33. MarT1 21* 21* .16 A5 .15 .00 -01 -01 .01 -02 .13 A1 .08 08 .06 113 048
34. Cig T2 14 14 13 A3 13 -05 -08 -08 -02 -02 .02 -.01 -.01 02 .03 127 0.55
35. Alc T2 .09 A1 A1 12 11 .01 .02 .03 .06 .03 .05 .06 .07 09 .05 158 0.87
36. Mar T2 26%*  25%* 20 18> .18* .09 .06 .04 07 .05 .17 14 A1 10 .08 127 0.77
37. Cig T3 15 15 A3 14 13 .00 -02 -03 .04 .05 .10 .06 .05 10 11 133 061
38. Alc T3 .16 .16 14 14 12 .05 .07 09 11 .09 .12 A2 A2 12 .10 191 1.02
39. Mar T3 23 23F* 21 21* 19* .01 .01 -03 .01 .00 .14 A3 .10 10 .10 159 111
40. Cig T4 26%* 28*%*  25%*F  23*%*F  20* .04 .03 .02 .08 .03 .18* .16 14 A5 .13 159  0.98
41. Alc T4 .16 .16 15 A3 14 12 14 12 16 .10 .16 .16 A5 A5 12 232 1.06
42. Mar T4 21* 22* 19* A7* 18* A5 17+ 13 14 .05 .16 .16 A1 09 .05 203 148
43. Cig T5 .16 19* 19* A7 17 -04 -02 -02 .00 -04 .03 .02 .02 03 .02 187 130
44. Alc T5 .01 .01 -.02 -03 -.04 06 .11 12 15 .16 .06 .06 .05 07 .07 302 112
45. Mar T5 31** 0 30%*  .26%*  .20*  .21* 16 .16 A3 12 .06 .25**  23** 21* 15 .10 260 1.63

Note: Cig = Cigarette Use, Alc = Alcohol Use, Mar = Marijuana Use, TL=Time 1, T2=Time 2, T3=Time 3, T4 =Time 4, T5 = Time 5.

**p<.01, *p<.05.

59



Table 1

Descriptive statistics and bivariate correlations of substance use, cumulative maltreatment, maltreatment of omission, maltreatment of commission, delay
discounting, and health-promoting and demoting behaviors from Time 1 to Time 5

Variables 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
31. CigT1 .06 .03 .06 .04 10 .63** .35** 30** .20 .22 -07 -15 -14 -16 -13

32. AlcT1 .01 .07 .02 .06  -08 .89** .57** 52** 49** 3** -03 -0 -07 -13 -05  .48**

33. MarT1 -02  -.06 -01 -.05 .05 .68** .37** 31** .26** .32** -04 -05 02 -04 -06  .59** .50**
34. Cig T2 -.02 .10 .09 13 02 .40**  66** .39** 40** 31** -18 -27 -25  -26 -16  .55** 56**
35. Alc T2 .06 .16 15 22*  -02 .34** 84** 58** 55** 46** 01 -08 -10 -12 -.02 @ .24** .58**
36. Mar T2 .01 .06 .02 .00 .02 .38** .68** 51** .44** 37** 10 .02 .01 .03 06 .41**  48**
37. Cig T3 .02 21* .16 A3 19 .36%*  43**  37** 42*%*  35%* -16  -18  -18 -227 -13  .58** 46**
38. Alc T3 .06 21* .06 15 A5 .38**  59**  79**  63** 51** .02 -06 -04 -08 04 21> 51**
39. Mar T3 .03 25**% .08 A5 -09 .32** 55%* 77**  63** .46** .08 .03 .06 .02 03 37** 44
40. Cig T4 .06 23* A1 A9% 06 .32%*  47** A3** B1** 48** 02 -08 -09 -16° -06 .36** .41**
41. Alc T4 A2 A3 .08 23 .19 .26** 51** .60** .80** .63** -01 -10 -11 -16 -12 .15 42
42. Mar T4 A2 32x* 17 15 .02 .38** 54** 68** .82** 58** 04 -06 -05 -07 -07 .25%*% .46**
43. Cig T5 .04 .16 15 .10 A1 .30*%*  42**  50** 54** 54** -13 -13 -16 -16 -04  .36** .34**
44. Alc T5 .07 .09 .10 .08 -01 .06 29%*F 47 53**  81** -01 01 -05 -04 -03 .00 24
45. Mar T5 22* 27 .20 19 16 .30**  .32**  49** 70** 79** -07 -02 -04 -11 -09 .31** .31**

Note: Cig = Cigarette Use, Alc = Alcohol Use, Mar = Marijuana Use, TL=Time 1, T2=Time 2, T3=Time 3, T4 =Time 4, T5 = Time 5.
**p<.01,*p<.05.
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Table 1

Descriptive statistics and bivariate correlations of substance use, cumulative maltreatment, maltreatment of omission, maltreatment of commission,
delay discounting, and health-promoting and demoting behaviors from Time 1 to Time 5

Variables 33 34 35 36 37 38 39 40 41 42 43 44
34. Cig T2 42%*

35. Alc T2 A7% 49**

36. Mar T2 63**  51** . 309*%*

37. Cig T3 A1 72%*% 36**F 37**

38. Alc T3 24**%  30*%*  .66** .28** .25%*

39. Mar T3 39**F 45%*F  45**F  68**  36** .43**

40. Cig T4 30** 46**F 36**F 42*%*  65F*  20%*  45**

41. Alc T4 .16 20%*  BO**F  18*  28**  72**  32*%*  42%*

42. Mar T4 BTF* 42%F ABFR BFR AQF*R AGFR* 74%* BO*F 4T7**

43. Cig T5 SBLF* 47+ 36*% 28**%  B8**  33**  44*%*  75F*  41*F* BB**

44. Alc T5 .03 18 A1F* 11 25%*  A48**F 27**%  33**F  60**  .30** .34**

45. Mar T5 38** . 35**F  37*F AG**  .38**  32**  51**  G3**F  53F*  69** 51**F  46**

Note: Cig = Cigarette Use, Alc = Alcohol Use, Mar = Marijuana Use, TL=Time 1, T2=Time 2, T3=Time 3, T4 =Time 4, T5 = Time 5.
**p<.01,*p<.05.
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Table 2

Cumulative Maltreatment, Delay Discounting, and Health-promoting

Behaviors

b SE Est/SE p
Maltx T1 — Maltx T2 0.94 0.02 48.17 .00
Maltx T2 — Maltx T3 0.94 0.02 54.56 .00
Maltx T3 — Maltx T4 0.97 0.02 49.11 .00
Maltx T4 — Maltx T5 0.92 0.02 49.46 .00
DDB T1 — DDB T2 0.53 0.07 7.52 .00
DDB T2 — DDB T3 0.64 0.06 9.95 .00
DDB T3 — DDB T4 0.61 0.07 8.35 .00
DDB T4 — DDB T5 0.39 0.07 5.60 .00
HPB T1 — HPB T2 0.68 0.06 11.87 .00
HPB T2 — HPB T3 0.77 0.05 15.22 .00
HPB T3 — HPB T4 0.82 0.05 17.42 .00
HPB T4 — HPB T5 0.55 0.07 7.72 .00
Maltx T1 — DDB T2 0.16 0.06 2.54 .01
Maltx T1 — HPB T2 -0.02 0.03 -0.74 .46
Maltx T2 — DDB T3 -0.05 0.05 -1.01 .32
Maltx T2 —HPB T3 0.02 0.03 0.85 .39
Maltx T3 — DDB T4 0.08 0.05 1.59 A1
Maltx T3 — HPB T4 -0.01 0.02 -0.49 .62
Maltx T4 — DDB T5 0.07 0.06 1.33 .19
Maltx T4 — HPB T5 -0.04 0.04 -1.03 .30
DDB T1 — HPB T2 0.01 0.04 0.19 .85
DDB T2 — HPB T3 -0.02 0.04 -0.48 .63
DDB T3 — HPB T4 -0.03 0.04 -0.74 .46
DDB T4 — HPB T5 -0.05 0.06 -0.82 A1
Maltx T1 « DDB T1 0.12 0.20 0.58 .56
Maltx T1 < HPB T1 -0.06 0.10 -0.60 .55
HPB T1 «—~ DDB T1 0.02 0.08 0.30 g7
Maltx T2 < DDB T2 0.02 0.03 0.56 .58
Maltx T2 < HPB T2 0.01 0.02 0.75 .45
HPB T2 < DDB T2 0.04 0.04 0.83 A1
Maltx T3 < DDB T3 0.01 0.03 0.51 .61
Maltx T3 < HPB T3 0.02 0.01 1.29 .20
HPB T3 < DDB T3 -0.09 0.04 -2.53 .01
Maltx T4 < DDB T4 -0.02 0.03 -0.67 .50
Maltx T4 < HPB T4 -0.01 0.01 -0.99 .32
HPB T4 —-DDB T4 -0.07 0.03 -2.04 .04
Maltx TS < DDB T5 0.02 0.03 0.93 .35
Maltx TS5 < HPB T5 -0.02 0.02 -0.86 .39
HPB T5 <« DDB T5 -0.03 0.03 -0.85 .40

Note. Maltx = Maltreatment; DDB = Delay Discounting; HPB =
Health-promoting Behaviors; T = Time; — = Regression; <> =

Correlation.



Table 3

Cumulative Maltreatment, Delay Discounting, and Health-demoting
Behaviors

b SE  Est/SE D
Maltx T1 — Maltx T2 0.94  0.02 4810 .00
Maltx T2 — Maltx T3 094  0.02 5452 .00
Maltx T3 — Maltx T4 097 0.2 49.07 .00
Maltx T4 — Maltx T5 092  0.02 49.46 .00
DDB T1 — DDB T2 053  0.07 753 .00
DDB T2 — DDB T3 0.65 0.06 10.07 .00
DDB T3 — DDB T4 062 0.07 871 .00
DDB T4 — DDB T5 0.39 0.07 5.76 .00
HDB T1 — HDB T2 0.53 0.11 5.00 .00
HDB T2 — HDB T3 062 007 957 .00
HDB T3 — HDB T4 0.84 0.6 1432 .00
HDB T4 — HDB T5 0.73 0.07 10.84 .00
Maltx T1 — DDB T2 015 0.06 242 .02
Maltx T1 — HDB T2 0.09 0.07 1.26 .21
Maltx T2 — DDB T3 -0.04  0.05 072 47
Maltx T2 — HDB T3 0.09 0.05 172 .09
Maltx T3 — DDB T4 0.08 0.5 159 .11
Maltx T3 — HDB T4 002 005 035 .73
Maltx T4 — DDB T5 0.07  0.06 129 .20
Maltx T4 — HDB T5 -0.05  0.07 068 50
DDB T1 — HDB T2 0.08  0.09 089 .38
DDB T2 — HDB T3 012  0.07 167 .10
DDB T3 — HDB T4 013  0.07 175 .08
DDB T4 — HDB T5 012 0.10 115 .25
Maltx T1 <> DDB T1 017 021 081 .42
Maltx T1 <> HDB T1 007 012 053 .60
HDB T1 <> DDB Tl 005 012 037 .71
Maltx T2 <> DDB T2 002 0.3 058 .56
Maltx T2 <> HDB T2 -0.04  0.04 082 41
HDB T2 <> DDB T2 0.06 0.5 040 .69
Maltx T3 <> DDB T3 001 0.03 027 .79
Maltx T3 <> HDB T3 -0.02  0.03 065 52
HDB T3 <> DDB T3 -0.09  0.07 141 16
Maltx T4 <> DDB T4 -0.02  0.03 062 54
Maltx T4 <> HDB T4 -0.02  0.03 066 51
HDB T4 <> DDB T4 012  0.07 171 .09
Maltx T5 <> DDB T5 002 0.3 098 .33
Maltx T5 <> HDB T5 0.00 0.03 007 .94
HDB T5 <> DDB T5 003 0.05 053 .60

Note. Maltx = Maltreatment; DDB = Delay Discounting; HDB =
Health-demoting Behaviors; T = Time; — = Regression; «» =
Correlation.
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Table 4

Maltreatment of Omission, Maltreatment of Commission, Delay
Discounting, and Health-promoting Behaviors

b SE  EStSE p

MOO T1 —- MOO T2 0.98 .02 62.44 .00
MOO T2 — MOO T3 0.95 .02 50.78 .00
MOO T3 —- MOO T4 0.97 .02 64.91 .00
MOO T4 —- MOO T5 0.98 .01 69.37 .00
MOC T1— MOC T2 0.92 .02 40.20 .00
MOC T2 - MOC T3 0.91 .02 37.37 .00
MOC T3 —- MOC T4 0.98 .03 35.72 .00
MOC T4 - MOC T5 0.79 .03 29.26 .00
DDB T1 — DDB T2 0.50 .07 7.30 .00
DDB T2 — DDB T3 0.64 .07 9.73 .00
DDB T3 — DDB T4 0.57 .08 7.66 .00
DDB T4 — DDB T5 0.38 .07 5.50 .00
HPB T1 — HPB T2 0.69 .06 11.70 .00
HPB T2 — HPB T3 0.77 .05 15.15 .00
HPB T3 — HPB T4 0.82 .05 17.30 .00
HPB T4 — HPB T5 0.54 .07 7.53 .00
MOO T1 — DDB T2 0.16 .04 4.14 .00
MOO T1 — HPB T2 -0.02 .02 -1.00 .32
MOO T2 — DDB T3 -0.04 .04 -1.00 .32
MOO T2 — HPB T3 0.02 .02 .80 42
MOO T3 — DDB T4 0.08 .04 2.33 .02
MOO T3 — HPB T4 0.00 .02 -.18 .86
MOO T4 — DDB T5 0.06 .04 1.72 .09
MOO T4 — HPB T5 -0.01 .03 -.23 .82
MOC T1 — DDB T2 -0.03 .06 -43 .67
MOC T1 — HPB T2 0.00 .03 -.16 .88
MOC T2 — DDB T3 -0.03 .05 -.52 .60
MOC T2 — HPB T3 -0.03 .03 -1.01 31
MOC T3 — DDB T4 -0.06 .05 -1.05 .30
MOC T3 — HPB T4 0.00 .03 -.10 .92
MOC T4 — DDB T5 0.08 .05 51 .61
MOC T4 — HPB T5 -0.05 .04 -1.36 A7
DDB T1 — HPB T2 0.01 .04 .34 73
DDB T2 — HPB T3 -0.02 .04 -57 .57
DDB T3 — HPB T4 -0.03 .04 -84 .40
DDB T4 — HPB T5 -0.06 .07 -.90 37
MOO T1 & MOC T1 0.35 31 1.13 .26
MOO T1 <« DDB T1 0.37 .28 1.31 19
MOO T1 « HPB T1 0.04 14 .30 .76
MOC T1 <« DDB T1 0.05 .20 .25 81
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MOCT1 <+ HPBTL1
HPB T1 «~ DDB T1
MOO T2 < MOC T2
MOO T2 < DDB T2
MOO T2 < HPB T2
MOC T2 « DDB T2
MOC T2 « HPB T2
HPB T2 <« DDB T2
MOO T3 < MOC T3
MOO T3 <~ DDB T3
MOO T3 < HPB T3
MOC T3 « DDB T3
MOC T3 < HPB T3
HPB T3 <~ DDB T3
MOO T4 «- MOC T4
MOO T4 <~ DDB T4
MOO T4 « HPB T4
MOC T4 « DDB T4
MOC T4 < HPB T4
HPB T4 «—~ DDB T4
MOO T5 & MOC T5
MOO T5 < DDB T5
MOO T5 <> HPB T5
MOC TS5 <« DDB T5
MOC T5 < HPB T5
HPB T5 < DDB T5

-0.20
0.02
0.01
0.02
0.02
0.03
0.01
0.05
0.00
0.09
0.03

-0.05
0.01

-0.09
0.01
0.00

-0.03

-0.01

-0.02

-0.07

-0.02
0.03

-0.02
0.00

-0.01

-0.02

.10
.08
.02
.04
.02
.04
.02
.04
.02
.05
.02
.03
.02
.04
.02
.03
.02
.04
.02
.03
.02
.03
.02
.04
.03
.03

-2.12
21
a7
.58
97
.85
.46
1.19

19
2.03
1.21

-1.58
.32

-2.59
74
.01

-1.68

-.26

-1.08

-2.21

-1.15

1.05

-1.12

.05
-.32
-.63

.03
.84
44
.56
.33
40
.64
24
.85
.04
.23
A1
.75
.01
.46
1.00
.09
.80
.28
.03
.25
.29
27
.96
75
.53

Note. MOO = Maltreatment of Omission; MOC = Maltreatment of
Commission; DDB = Delay Discounting; HPB = Health-promoting
Behaviors; T = Time; — = Regression; < = Correlation.
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Table 5

Maltreatment of Omission, Maltreatment of Commission, Delay
Discounting, and Health-demoting Behaviors

b SE ESUSE  p
MOO T1 — MOO T2 0.98 02 62.36 00
MOO T2 — MOO T3 0.95 02 50.76 00
MOO T3 — MOO T4 0.97 02 64.76 00
MOO T4 — MOO T5 0.98 01 69.37 00
MOC T1 — MOC T2 0.92 02 40.15 00
MOC T2 — MOC T3 0.91 02 37.37 .00
MOC T3 — MOC T4 0.98 03 35.71 00
MOC T4 — MOC T5 0.79 03 29.25 00
DDB T1 — DDB T2 0.51 .07 7.39 .00
DDB T2 — DDB T3 0.65 07 9.83 00
DDB T3 — DDB T4 0.60 07 8.17 .00
DDB T4 — DDB T5 0.38 .07 5.73 .00
HDB T — HDB T2 0.52 11 4.84 .00
HDB T2 — HDB T3 0.61 07 9.32 00
HDB T3 — HDB T4 0.84 .06 14.37 00
HDB T4 — HDB T5 0.75 07 10.86 00
MOO T1 — DDB T2 0.15 04 3.82 00
MOO T1 — HDB T2 0.07 05 1.40 16
MOO T2 — DDB T3 -0.02 .04 -.58 56
MOO T2 — HDB T3 0.07 .04 1.96 05
MOO T3 — DDB T4 0.08 03 2.24 03
MOO T3 — HDB T4 0.00 03 11 91
MOO T4 — DDB T5 0.06 04 1.68 09
MOO T4 — HDB T5 -0.02 05 -31 76
MOC T1 — DDB T2 -0.02 .06 - 42 68
MOC T1 — HDB T2 0.00 07 01 99
MOC T2 — HDB T3 0.02 05 32 75
MOC T2 — DDB T3 -0.04 05 -72 47
MOC T3 — DDB T4 -0.04 05 -.83 40
MOC T3 — HDB T4 0.11 05 2.15 03
MOC T4 — DDB T5 0.03 05 51 61
MOC T4 — HDB T5 -0.02 .06 -.37 71
DDB T1 — HDB T2 0.08 .09 .88 38
DDB T2 — HDB T3 0.10 07 1.33 18
DDB T3 — HDB T4 0.15 07 2.11 04
DDB T4 — HDB T5 -0.13 11 -1.26 21
MOO T1 < MOC Tl 0.36 31 1.16 25
MOO T1 < DDB T1 0.40 28 1.41 16
MOO T1 <> HDB T1 0.39 18 2.21 03
MOC T1 <> DDB Tl 0.08 20 37 71
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MOC T1 « HDB T1
HDB T1 «~ DDB T1
MOO T2 < MOC T2
MOO T2 < DDB T2
MOO T2 < HDB T2
MOC T2 « DDB T2
MOC T2 « HDB T2
HDB T2 « DDB T2
MOO T3 < MOC T3
MOO T3 <~ DDB T3
MOO T3 < HDB T3
MOC T3 « DDB T3
MOC T3 < HDB T3
HDB T3 < DDB T3
MOO T4 «- MOC T4
MOO T4 <~ DDB T4
MOO T4 «~ HDB T4
MOC T4 « DDB T4
MOC T4 « HDB T4
HDB T4 « DDB T4
MOO T5 & MOC T5
MOO T5 < DDB T5
MOO T5 < HDB T5
MOC TS5 <« DDB T5
MOC TS5 « HDB T5
HDB TS5 < DDB T5

-0.05
0.02
0.01
0.03

-0.04
0.04

-0.04
0.04
0.00
0.08

-0.02

-0.06
0.00

-0.08
0.01
0.00

-0.07

-0.01
0.01
0.12

-0.02
0.03
0.02
0.00
0.05
0.04

A2
A2
.02
.04
.05
.04
.05
15
.02
.05
.05
.03
.03
.07
.02
.03
.03
.04
.04
.07
.02
.03
.03
.04
.05
.05

-41
19
.78
.63

-.73
.96

-.81
.25
.20

1.75

-43

-1.72
-.01
-1.26
.75
-01
-2.14

-.30
37

1.80

-1.15

1.20
.56

-12

1.01
72

.68
.85
44
.53
.46
34
42
.80
.84
.08
.67
.09
.99
21
45
1.00
.03
.76
71
.07
.25
23
57
91
31
47

Note. MOO = Maltreatment of Omission; MOC = Maltreatment of
Commission; DDB = Delay Discounting; HDB = Health-demoting
Behaviors; T = Time; — = Regression; <> = Correlation. Indirect
effects model significant paths formatted in boldface.
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Table 6

Indirect Effects of Maltreatment of Omission, Maltreatment of Commission, Delay Discounting, and Health-demoting Behaviors

b SE Lower 2.5% CI Upper 2.5% CI

Effects from MOC T1 to HDB T5

Total 0.06 0.06 -0.06 0.17
Total indirect 0.06 0.06 -0.06 0.17
Specific indirect effects

MOC T1 —- MOC T2 — MOC T3 —- MOC T4 — HDB T5 -0.02  0.05 -0.12 0.07
MOCTI - MOC T2 - MOC T3 — DDB T4 — HDB T5 0.01 0.01 0.00 0.04
MOC T1 - MOC T2 —- DDB T3 — DDB T4 — HDB T5 0.00 0.01 0.00 0.03
MOC T1 —- DDB T2 — DDB T3 — DDB T4 — HDB T5 0.00 0.01 -0.01 0.02
MOC T1 - MOC T2 - MOC T3 — HDB T4 — HDB T5 0.07 0.04 -0.01 0.01
MOCT1 - MOC T2 — DDB T3 — HDB T4 — HDB T5 0.00 0.01 -0.03 0.01
MOCTI1 — DDB T2 — DDB T3 — HDB T4 — HDB T5 0.00 0.01 -0.02 0.01
MOC T1 - MOC T2 — HDB T3— HDB T4 — HDB T5 0.01 0.03 -0.04 0.07
MOC T1 — DDB T2 — HDB T3— HDB T4 — HDB T5 0.00 0.01 -0.02 0.01
MOC T1 — HDB T2 — HDB T3— HDB T4 — HDB T5 0.00 0.03 -0.05 0.05
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Effects from MOO T1 to HDB T5

Total 0.06 0.07 -0.06 0.19
Total indirect 0.06 0.07 -0.06 0.19

Specific indirect effects

MOO T1 - MOO T2 - MOO T3 — MOO T4 — HDB T5 -0.02  0.05 -0.12 0.09
MOO T1 - MOO T2 —- MOO T3 — DDB T4 — HDB T5 -0.01 0.01 -0.05 0.00
MOO T1 - MOO T2 — DDB T3 — DDB T4 — HDB T5 0.00 0.00 0.00 0.01
MOO T1 — DDB T2 — DDB T3 — DDB T4 — HDB T5 -0.01 0.01 -0.03 0.00
MOO T1 - MOO T2 - MOO T3 — HDB T4 — HDB T5 0.00 0.03 -0.05 0.05
MOO T1 - MOO T2 — DDB T3 — HDB T4 — HDB T5 0.00 0.00 -0.02 0.01
MOO T1 — DDB T2 — DDB T3 — HDB T4 — HDB T5 0.01 0.01 0.002 0.03
MOO T1 - MOO T2 — HDB T3 — HDB T4 — HDB T5 0.05 0.03 -0.02 0.11
MOO T1 — DDB T2 — HDB T3 — HDB T4 — HDB T5 0.01 0.01 0.00 0.03
MOO T1 — HDB T2 — HDB T3 — HDB T4 — HDB T5 0.08 0.02 -0.02 0.08

Note. MOOQ = Maltreatment of Omission; MOC = Maltreatment of Commission; DDB = Delay Discounting; HDB = Health-demoting
Behaviors; T = Time; — = Regression. Significant indirect effect formatted in boldface.
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Table 7

Cumulative Maltreatment, Delay Discounting, and Cigarette Use

b SE Est/SE p
Maltx T1 — Maltx T2 0.94 0.02 48.09 .00
Maltx T2 — Maltx T3 0.94 0.02 54.49 .00
Maltx T3 — Maltx T4 0.97 0.02 48.99 .00
Maltx T4 — Maltx T5 0.92 0.02 49.46 .00
DDB T1 — DDB T2 0.52 0.07 7.45 .00
DDB T2 — DDB T3 0.64 0.07 9.91 .00
DDB T3 — DDB T4 0.62 0.07 8.58 .00
DDB T4 — DDB T5 0.39 0.07 5.81 .00
Cig T1 - Cig T2 0.93 0.12 7.95 .00
Cig T2 —» Cig T3 0.79 0.06 12.55 .00
Cig T3 —» Cig T4 1.06 0.10 10.56 .00
Cig T4 — Cig T5 1.08 0.09 12.42 .00
Maltx T1 — DDB T2 0.16 0.06 2.65 .01
Maltx T1 — Cig T2 -0.01 0.03 -0.50 .62
Maltx T2 — DDB T3 -0.03 0.05 -0.59 .56
Maltx T2 — Cig T3 0.04 0.02 1.47 14
Maltx T3 — DDB T4 0.08 0.05 1.47 14
Maltx T3 — Cig T4 0.08 0.05 1.77 .08
Maltx T4 — DDB T5 0.07 0.05 1.30 .19
Maltx T4 — Cig T5 -0.06 0.06 -0.89 .38
DDB T1 — Cig T2 0.00 0.04 0.06 .96
DDB T2 — Cig T3 0.05 0.03 1.53 13
DDB T3 — Cig T4 0.04 0.07 0.58 .56
DDB T4 — Cig T5 -0.02 0.09 -0.17 .86
Maltx T1 « DDB T1 0.12 0.21 0.59 .55
Maltx T1 <> Cig T1 0.03 0.05 0.64 .52
Cig Tl + DDB TI 0.02 0.04 0.48 .63
Maltx T2 < DDB T2 0.02 0.03 0.67 .50
Maltx T2 «<» Cig T2 -0.03 0.02 -1.64 .10
Cig T2 < DDB T2 0.06 0.04 1.37 A7
Maltx T3 <« DDB T3 0.01 0.03 0.22 .83
Maltx T3 < Cig T3 -0.01 0.01 -0.67 .50
Cig T3 < DDB T3 -0.03 0.03 -0.84 .40
Maltx T4 < DDB T4 -0.02 0.03 -0.80 42
Maltx T4 < Cig T4 -0.02 0.03 -0.59 .56
Cig T4 — DDB T4 0.13 0.06 2.41 .02
Maltx TS < DDB T5 0.03 0.03 1.08 .28
Maltx T5 «<» Cig T5 0.01 0.03 0.35 .73
Cig T5 < DDB T5 0.07 0.05 1.44 .15
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Note. Maltx = Cumulative Maltreatment; DDB = Delay
Discounting; Cig = Cigarette Use; T = Time; — = Regression; «> =
Correlation.
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Table 8

Cumulative Maltreatment, Delay Discounting, and Alcohol Use

b SE ESUSE  p
Maltx T1 — Maltx T2 094  0.02 4817 .00
Maltx T2 — Maltx T3 094  0.02 5452 .00
Maltx T3 — Maltx T4 097 0.2 49.09 .00
Maltx T4 — Maltx T5 092  0.02 49.46 .00
DDB T1 — DDB T2 0.53 0.07 71.57 .00
DDB T2 — DDB T3 064  0.06 10.01 .00
DDB T3 — DDB T4 063  0.07 885 .00
DDB T4 — DDB T5 0.39 0.07 5.74 .00
Alc T1 — Alc T2 089 011 841 .00
Alc T2 — Alc T3 076  0.07 1053 .00
Alc T3 —Alc T4 0.74  0.06 1261 .00
Alc T4 — Ale T5 067  0.08 872 .00
Maltx T1 — DDB T2 015  0.06 235 .02
Maltx T1 — Alc T2 0.00 0.04 010 .92
Maltx T2 — DDB T3 -0.04 0.5 075 45
Maltx T2 —Alc T3 0.04 0.4 096 .34
Maltx T3 — DDB T4 0.08 0.5 155 .12
Maltx T3 — Alc T4 0.05 0.04 129 .20
Maltx T4 — DDB T5 0.07  0.06 124 22
Maltx T4 — Alc T5 -0.03  0.06 042 68
DDB TI — Alc T2 0.05 0.5 099 .32
DDB T2 — Alc T3 0.06  0.06 098 .33
DDB T3 — Alc T4 0.03  0.06 054 .59
DDB T4 — Alc T5 012 0.09 132 .19
Maltx T1 <> DDB T1 012  0.20 060 .55
Maltx T1 «> Alc T1 0.06  0.08 0.84 .40
Alc T1 <> DDB T1 001  0.06 015 .88
Maltx T2 <> DDB T2 0.02 0.03 057 .57
Maltx T2 «> Alc T2 002  0.02 087 .39
Alc T2 — DDB T2 0.07  0.06 1.07 .28
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Maltx T3 <> DDB T3 0.01 0.03 0.25 81

Maltx T3 < Alc T3 -0.01 0.02 -0.42 .68
Alc T3 «— DDB T3 -0.09 0.05 -1.71 .09
Maltx T4 < DDB T4 -0.02 0.03 -0.81 A2
Maltx T4 < Alc T4 -0.01 0.02 -0.47 .64
Alc T4 < DDB T4 0.14 0.06 2.38 .02
Maltx T5 < DDB T5 0.03 0.03 1.14 .26
Maltx T5 < Alc T5 0.03 0.03 1.11 .27
Alc T5 < DDB T5 -0.05 0.06 -0.91 37

Note. Maltx = Cumulative Maltreatment; DDB = Delay
Discounting; Alc = Alcohol Use; T = Time; — = Regression; «> =
Correlation.
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Table 9

Cumulative Maltreatment, Delay Discounting, and Marijuana Use

b SE ESUSE  p

Maltx T1 — Maltx T2 0.94 0.02 48.14 .00
Maltx T2 — Maltx T3 0.94 0.02 54.53 .00
Maltx T3 — Maltx T4 0.97 0.02 49.08 .00
Maltx T4 — Maltx T5 0.92 0.02 49.45 .00
DDB T1 — DDB T2 0.53 0.07 7.54 .00
DDB T2 — DDB T3 0.65 0.06 10.14 .00
DDB T3 — DDB T4 0.61 0.07 8.49 .00
DDB T4 — DDB T5 0.39 0.07 5.43 .00
Mar T1 — Mar T2 1.10 0.12 9.46 .00
Mar T2 — Mar T3 0.96 0.09 11.31 .00
Mar T3 — Mar T4 0.98 0.07 13.70 .00
Mar T4 — Mar T5 0.74 0.07 10.34 .00
Maltx T1 — DDB T2 0.14 0.06 2.32 .02
Maltx T1 — Mar T2 0.03 0.03 0.77 A4
Maltx T2 — DDB T3 -0.04 0.05 -0.79 43
Maltx T2 — Mar T3 0.05 0.05 1.09 .28
Maltx T3 — DDB T4 0.09 0.05 1.72 .09
Maltx T3 — Mar T4 0.02 0.06 0.37 71
Maltx T4 — DDB T5 0.07 0.06 1.31 .19
Maltx T4 — Mar T5 0.02 0.08 0.26 .80
DDB T1 — Mar T2 0.05 0.04 1.15 .25
DDB T2 — Mar T3 0.16 0.06 2.61 .01
DDB T3 — Mar T4 0.13 0.08 1.58 12
DDB T4 — Mar T5 0.17 0.12 1.47 14
Maltx T1 « DDB T1 0.13 0.21 0.62 .54
Maltx T1 < Mar T1 0.09 0.06 1.43 .15
Mar T1 < DDB T1 -0.03 0.06 -0.58 .56
Maltx T2 < DDB T2 0.02 0.03 0.59 .56
Maltx T2 < Mar T2 -0.01 0.02 -0.54 .59
Mar T2 < DDB T2 0.01 0.05 0.20 .84
Maltx T3 < DDB T3 0.01 0.03 0.31 .76
Maltx T3 < Mar T3 -0.03 0.02 -1.39 A7
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Mar T3 < DDB T3
Maltx T4 — DDB T4
Maltx T4 < Mar T4
Mar T4 < DDB T4
Maltx T5 <> DDB T5
Maltx T5 < Mar T5
Mar T5 < DDB T5

-0.07
-0.02
-0.05
0.00
0.03
-0.06
0.01

0.05
0.03
0.03
0.07
0.03
0.04
0.07

-1.27
-0.84
-1.62
0.01
1.02
-1.71
0.20

21
.40
A1
1.00
31
.09
.84

Note. Maltx = Cumulative Maltreatment; DDB = Delay
Discounting; Mar = Marijuana Use; T = Time; — = Regression; <>
= Correlation. Indirect effects model significant paths formatted in

boldface.

75



Table 10

Indirect Effects of Cumulative Maltreatment, Delay Discounting, and Marijuana Use

b SE Lower 2.5% CI Upper 2.5% CI

Effects from Maltx T1 to Mar T5

Total 0.12 0.09 -0.05 0.29
Total indirect 0.12 0.09 -0.05 0.29
Specific indirect effects

Maltx T1 — Maltx T2 — Maltx T3 — Maltx T4 — Mar T5 0.02 0.08 -0.13 0.16
Maltx T1 — Maltx T2 — Maltx T3 — DDB T4 — Mar T5 0.01 0.02 0.00 0.06
Maltx T1 — Maltx T2 — DDB T3 — DDB T4 — Mar T5 0.00 0.01 0.00 0.00
Maltx T1 — DDB T2 — DDB T3 — DDB T4 — Mar T5 0.01 0.01 0.00 0.04
Maltx T1 — Maltx T2 — Maltx T3 — Mar T4 — Mar T5 0.01 0.04 -0.06 0.08
Maltx T1 — Maltx T2 — DDB T3 — Mar T4 — Mar T5 0.00 0.01 -0.03 0.00
Maltx T1 — DDB T2 — DDB T3 — Mar T4 — Mar T5 0.01 0.01 0.00 0.03
Maltx T1 — Maltx T2 — Mar T3 — Mar T4 — Mar T5 0.03 0.03 -0.03 0.10
Maltx T1 — DDB T2 — Mar T3 — Mar T4 — Mar T5 0.02 0.01 0.002 0.05
Maltx T1 — Mar T2 — Mar T3 — Mar T4 — Mar T5 0.02 0.02 -0.02 0.07

Note. Maltx = Cumulative Maltreatment; DDB = Delay Discounting; Mar = Marijuana Use; T = Time; — = Regression.

Significant indirect effect formatted in boldface.
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Table 11

Maltreatment of Omission, Maltreatment of Commission,
Delay Discounting, and Cigarette Use

b SE  ES/SE p
MOOT!I ->MOOT2 098 002 6240 .00
MOOT2 ->MOOT3 095 002 5077 .00
MOOT3 »MOOT4 097 002 6445 .00
MOOT4 -»MOOTS 098 001  69.37 .00
MOCTI -»MOCT2 092 002 4011 .00
MOCT2—>MOCT3 091 002 3735 .00
MOCT3—>MOCT4 098 003 3571 .00
MOCT4—>MOCTS 079 003 2926 .00
DDB T1 — DDB T2 0.50 0.07 728 .00
DDB T2 — DDB T3 0.64 0.07 9.66 .00
DDB T3 — DDB T4 0.58 0.07 7.98 .00
DDB T4 — DDB T5 0.38 0.07 566 .00
Cig T1 — Cig T2 0.93 0.12 777 .00
Cig T2 — Cig T3 078 0.06 1238 .00
Cig T3 — Cig T4 1.02 010 1024 .00
Cig T4 — Cig T5 110 0.09 1247 .00
MOOTI —»DDBT2  0.16 0.04 404 .00
MOO T1 — Cig T2 000 002  -006 .95
MOOT2 »DDBT3  -002 0.04  -055 .58
MOO T2 — Cig T3 0.02 0.02 088 .38
MOOT3 —»DDBT4  0.08 0.03 228 .02
MOO T3 — Cig T4 0.09 0.03 292 .00
MOO T4 — DDB T5 0.06 0.04 160 .11
MOO T4 — Cig T5 0.02 0.05 046 .65
MOCTI —»DDBT2  -001 006  -0.16 .88
MOC T1 — Cig T2 -0.01 003  -019 .85
MOCT2—»DDBT3  -0.02 005  -047 .64
MOC T2 — Cig T3 0.02 0.02 0.85 .40
MOCT3—»DDBT4  -007 005  -127 .21
MOC T3 — Cig T4 0.01 0.5 0.16 .87
MOC T4 — DDB T5 0.03 0.05 058 .56
MOC T4 — Cig T5 -0.08 0.06  -1.34 .18
DDB T1 — Cig T2 0.00 0.04 003 .97
DDB T2 — Cig T3 0.05 0.03 152 .13
DDB T3 — Cig T4 0.01 0.06 0.16 .87
DDB T4 — Cig T5 -0.06 0.09  -059 .55
MOOTI -»MOCT!I 038 0.31 123 .22
MOO T1 <> DDB T1 0.37 0.29 128 .20
MOO T1 «» Cig T1 0.15 0.07 230 .02
MOC T1 <> DDB T1 0.06 0.20 032 .75
MOC T1 « Cig T1 -0.06 0.04  -131 .19
Cig T1 <> DDB Tl 0.02 0.04 045 .65
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MOO T2 <> MOC T2
MOO T2 «> DDB T2
MOO T2 < Cig T2
MOC T2 <> DDB T2
MOC T2 « Cig T2
Cig T2 <> DDB T2
MOO T3 <> MOC T3
MOO T3 <> DDB T3
MOO T3 « Cig T3
MOC T3 <> DDB T3
MOC T3 < Cig T3
Cig T3 < DDB T3
MOO T4 <> MOC T4
MOO T4 <> DDB T4
MOO T4 < Cig T4
MOC T4 <> DDB T4
MOC T4 « Cig T4
Cig T4 <> DDB T4
MOO T5 <> MOC T5
MOO T5 <> DDB T5
MOO T5 « Cig T5
MOC T5 <> DDB T5
MOC T5 < Cig TS
Cig T5 <> DDB T5

0.01
0.03
0.01
0.03
-0.02
0.05
0.00
0.08
-0.02
-0.05
0.00
-0.03
0.01
0.00
-0.04
-0.01
0.01
0.12
-0.02
0.03
0.06
0.00
-0.04
0.06

0.02
0.04
0.02
0.04
0.02
0.04
0.02
0.05
0.02
0.03
0.02
0.03
0.02
0.03
0.03
0.04
0.03
0.05
0.02
0.03
0.03
0.04
0.04
0.05

0.77
0.69
0.70
0.95
-1.27
1.20
0.20
1.76
-1.02
-1.62
-0.28
-0.83
0.74
-0.04
-1.32
-0.32
0.18
2.28
-1.15
1.18
2.06
0.05
-0.96
1.33

44
49
49
34
21
.23
.84
.08
31
A1
.78
41
.46
97
19
.75
.86
.02
.25
.24
.04
.96
34
.18

Note. MOO = Maltreatment of Omission; MOC =
Maltreatment of Commission; DDB = Delay Discounting;

Cig = Cigarette Use; T = Time; — = Regression; «> =

Correlation.
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Table 12

Maltreatment of Omission, Maltreatment of

Commission, Delay Discounting, and Alcohol Use

b SE ESYSE p
MOOTI ->MOOT2 098 002 6244 .00
MOO T2 ->MOOT3 095 002 5074 .00
MOO T3 -»MOOT4 097 002 6489 .00
MOO T4 -MOOTS 098 001 69.37 .00
MOCT!I -MOCT2 092 0.02 4020 .00
MOCT2—>MOCT3 091 002 37.37 .00
MOC T3 —»MOCT4 098 003 3572 .00
MOC T4 -»MOCTS 079 003 29.26 .00
DDBTI —»DDBT2 051 007 7.44 .00
DDBT2 >DDBT3 064 007 968 .00
DDBT3 >DDBT4 059 007 818 .00
DDB T4 — DDB T5 0.38 0.07 551 .00
Alc T1 — Alc T2 089 011 836 .00
Alc T2 — Ale T3 0.76 0.07 1059 .00
Alc T3 — Alc T4 0.73 0.06 1272 .00
Alc T4 — Ale T5 0.67 008 871 .00
MOOTI »DDBT2 0.6 004 393 .00
MOO T1 — Alc T2 0.00 0.03 -0.09 .93
MOOT2 »DDBT3 -0.02 004 -0.62 .53
MOO T2 — Alc T3 002 003 071 .48
MOOT3 »DDBT4 007 003 211 .04
MOO T3 — Alc T4 002 003 072 .47
MOO T4 »DDBT5 007 004 200 .05
MOO T4 — Alc TS  -0.08 0.05 -1.75 .08
MOCTI »DDBT2 -0.03 006 -0.49 .62
MOCTI - Alc T2  -0.01 004 -0.17 .86
MOCT2—»DDBT3 -0.03 005 -0.62 .53
MOC T2 — Alc T3 003 004 079 .43
MOCT3—DDBT4 -0.05 005 -0.97 .33
MOC T3 — Alc T4 0.06 0.04 143 .15
MOCT4—DDBTS 001 005 022 .83
MOC T4 — Alc T5 0.04 006 077 .44
DDB T1 — Alc T2 0.05 005 0098 .33
DDB T2 — Alc T3 0.06 0.06 101 .32
DDB T3 — Alc T4 0.05 0.06 087 .39
DDB T4 — Alc T5 -0.06 010 -0.66 .51
MOOTI «>MOCTL1 034 031 111 .27
MOOTI <DDBTI 036 028 127 .20
MOO T1 « Ale T1 018 011 161 .11
MOCTI - DDBTI 005 020 027 .79
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MOCTI < Alc T1
Alc Tl -+ DDBTI1
MOO T2 < MOC T2
MOO T2 <~ DDB T2
MOO T2 < Alc T2
MOC T2 « DDB T2
MOC T2 < Alc T2
Alc T2 « DDB T2
MOO T3 < MOC T3
MOO T3 <~ DDB T3
MOO T3 & Alc T3
MOC T3 < DDB T3
MOC T3 < Alc T3
Alc T3 < DDB T3
MOO T4 «- MOC T4
MOO T4 <« DDB T4
MOO T4 « Alc T4
MOC T4 « DDB T4
MOC T4 < Alc T4
Alc T4 — DDB T4
MOO T5 & MOC T5
MOO T5 < DDB T5
MOO T5 < Alc T5
MOC TS5 « DDB T5
MOC T5 « Alec TS
Alc T5 « DDB T5

-0.01
0.01
0.01
0.02
0.02
0.03
0.01
0.05
0.00
0.08

-0.03

-0.05
0.01

-0.09
0.01
0.00

-0.05

-0.02
0.03
0.14

-0.02
0.03

-0.01
0.00
0.07

-0.06

0.08
0.06
0.02
0.04
0.03
0.04
0.03
0.06
0.02
0.05
0.04
0.03
0.03
0.05
0.02
0.03
0.03
0.04
0.03
0.06
0.02
0.03
0.03
0.04
0.04
0.05

-0.07
0.20
0.77
0.49
0.74
0.94
0.34
0.91
0.20
1.70

-0.84

-1.63
0.53

-1.69
0.75

-0.10

-1.89

-0.50
1.12
2.46

-1.15
1.16

-0.38
0.11
1.76

-1.11

.95
.84
44
.62
.46
.35
74
.36
.85
.09
40
.10
.60
.09
45
.92
.06
.61
.26
.01
.25
.25
.70
91
.08
27

Note. MOO = Maltreatment of Omission; MOC =

Maltreatment of Commission; DDB = Delay

Discounting; Alc = Alcohol Use; T = Time; — =

Regression; «<» = Correlation.

80



Table 13

Maltreatment of Omission, Maltreatment of
Commission, Delay Discounting, and Marijuana Use

b SE Est/SE p
MOO T1 — MOO T2 0.98 0.02 62.37 .00
MOO T2 — MOO T3 0.95 0.02 50.76 .00
MOO T3 — MOO T4 0.97 0.02 64.84 .00
MOO T4 — MOO T5 0.98 0.01 69.37 .00
MOC T1 — MOC T2 0.92 0.02 40.14 .00
MOC T2 — MOC T3 0.91 0.02 37.36 .00
MOC T3 — MOC T4 0.98 0.03 35.71 .00
MOC T4 — MOC T5 0.79 0.03 29.26 .00
DDB T1 — DDB T2 0.50 0.07 7.43 .00
DDB T2 — DDB T3 0.65 0.07 9.86 .00
DDB T3 — DDB T4 0.57 0.07 7.82 .00
DDB T4 — DDB T5 0.38 0.07 540 .00
Mar T1 — Mar T2 1.08 0.12 9.27 .00
Mar T2 — Mar T3 0.95 0.09 10.93 .00
Mar T3 — Mar T4 0.97 0.07 13.47 .00
Mar T4 — Mar T5 0.75 0.07 10.19 .00
MOO T1 — DDB T2 0.15 0.04 3.82 .00
MOO T1 — Mar T2 0.03 0.02 136 .18
MOO T2 — DDB T3 -0.02 0.04 -0.63 .53
MOO T2 — Mar T3 0.03 0.03 091 .37
MOO T3 — DDB T4 0.08 0.03 232 .02
MOO T3 — Mar T4 0.01 0.04 0.31 .76
MOO T4 — DDB T5 0.07 0.04 187 .06
MOO T4 — Mar T5 -0.04 0.06 -0.57 .57
MOC T1 — DDB T2 -0.03 0.06 -0.43 .67
MOC T1 — Mar T2 0.02 0.03 0.64 .53
MOC T2 — DDB T3 -0.03 0.05 -0.66 .51
MOC T2 — Mar T3 0.02 0.05 0.40 .69
MOC T3 — DDB T4 -0.05 0.05 -1.00 .32
MOC T3 — Mar T4 0.12 0.06 211 .04
MOC T4 — DDB T5 0.02 0.05 0.38 .70
MOC T4 — Mar T5 0.07 0.08 0.90 .37
DDB T1 — Mar T2 0.04 0.04 0.99 .32
DDB T2 — Mar T3 0.15 0.06 239 .02
DDB T3 — Mar T4 0.15 0.08 1.86 .06
DDB T4 — Mar T5 0.19 0.13 151 .13
MOO T1 < MOC T1 0.36 0.31 1.15 .25
MOOTI1 < DDBTI1 0.36 0.29 125 21
MOO T1 < Mar T1 0.21 0.09 221 .03
MOC T1 < DDB T1 0.07 0.20 0.36 .72
MOC T1 < Mar T1 -0.01 0.06 -0.13 .90
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Mar T1 <> DDB T1 -0.03 0.06 -0.48
MOO T2 < MOC T2 0.01 0.02 0.78
MOO T2 < DDB T2 0.02 0.04 0.58
MOO T2 < Mar T2 -0.02 0.03 -0.66
MOC T2 <« DDB T2 0.03 0.04 0.88
MOC T2 <> Mar T2 -0.03 0.02 -1.05
Mar T2 <» DDB T2 -0.01 0.05 -0.19
MOO T3 < MOC T3 0.00 0.02 0.19
MOO T3 <~ DDB T3 0.08 0.05 1.81
MOO T3 < Mar T3 -0.02 0.04 -0.43
MOC T3 <« DDB T3 -0.05 0.03 -1.64
MOC T3 < Mar T3 -0.03 0.03 -0.91
Mar T3 <» DDB T3 -0.06  0.05 -1.03
MOO T4 < MOC T4 0.01 0.02 0.75
MOO T4 < DDB T4 -0.01 0.03 -0.28
MOO T4 < Mar T4 -0.05 0.04 -1.45
MOC T4 <~ DDB T4 -0.02 0.04 -0.40
MOC T4 < Mar T4 -0.04 0.04 -1.07
Mar T4 <- DDB T4 0.00 0.07 0.01
MOO TS5 &+MOCTS -0.02 0.02 -1.15
MOO T5 < DDB T5 0.03 0.03 1.19
MOO T5 < Mar T5 0.03 0.04 0.77
MOC TS5 « DDB T5 0.00 0.04 -0.05
MOC T5 < Mar T5 -0.04 0.05 -0.76
Mar T5 <> DDB T5 0.04 0.06 0.64

.63
44
.56
51
.38
.29
.85
.85
.07
.67
.10
.36
.30
45
.78
15
.69
.29
.99
.25
.23
44
.96
45
.52

Note. MOO = Maltreatment of Omission; MOC =
Maltreatment of Commission; DDB = Delay
Discounting; Mar = Marijuana Use; T = Time; — =
Regression; <> = Correlation. Indirect effects model
significant paths formatted in boldface.
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Table 14

Indirect Effects of Maltreatment of Omission, Maltreatment of Commission, Delay Discounting, and Marijuana Use

b SE Lower 2.5% CI  Upper 2.5% CI

Effects from MOC T1 to Mar T5

Total 0.14 0.07 -0.01 0.28
Total indirect 0.14 0.07 -0.01 0.28
Specific indirect effects

MOC T1 - MOC T2 —- MOC T3 — MOC T4 — Mar T5 0.06 0.06 -0.06 0.18
MOCTI - MOC T2 - MOC T3 — DDB T4 — Mar T5 -0.01 0.02 -0.07 0.01
MOC T1 - MOC T2 — DDB T3 — DDB T4 — Mar T5 0.00 0.01 -0.03 0.01
MOC T1 —- DDB T2 — DDB T3 — DDB T4 — Mar T5 0.00 0.01 -0.02 0.01
MOC T1 - MOC T2 - MOC T3 — Mar T4 — Mar T5 0.07 0.04 -0.01 0.15
MOC T1 - MOC T2 — DDB T3 — Mar T4 — Mar T5 0.00 0.01 -0.03 0.01
MOC T1 — DDB T2 — DDB T3 — Mar T4 — Mar T5 0.00 0.01 -0.02 0.01
MOC T1 - MOC T2 — Mar T3 — Mar T4 — Mar T5 0.01 0.03 -0.04 0.07
MOC T1 — DDB T2 — Mar T3 — Mar T4 — Mar T5 0.00 0.01 -0.03 0.01
MOC T1 — Mar T2 — Mar T3 — Mar T4 — Mar T5 0.02 0.02 -0.03 0.07

Effects from MOO T1 to Mar T5
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Total 0.07 0.08 -0.08 0.23
Total indirect 0.07 0.08 -0.08 0.23

Specific indirect effects

MOO T1 - MOO T2 — MOO T3 — MOO T4 — Mar T5 -0.03 0.09 -0.21 0.13
MOO T1 - MOO T2 — MOO T3 — DDB T4 — Mar T5 0.01 0.02 -0.01 0.05
MOO T1 - MOO T2 — DDB T3 — DDB T4 — Mar T5 0.00 0.01 -0.02 0.00
MOO T1 — DDB T2 — DDB T3 — DDB T4 — Mar T5 0.01 0.01 -0.01 0.03
MOO T1 - MOO T2 —- MOO T3 — Mar T4 — Mar T5 0.01 0.03 -0.04 0.06
MOO T1 - MOO T2 — DDB T3 — Mar T4 — Mar T5 0.00 0.01 -0.02 0.00
MOO T1 — DDB T2 — DDB T3 — Mar T4 — Mar T5 0.01 0.01 0.00 0.03
MOO Tl —- MOO T2 — Mar T3 — Mar T4 — Mar T5 0.02 0.03 -0.03 0.08
MOO T1 — DDB T2 — Mar T3 — Mar T4 — Mar TS 0.02 0.01 0.004 0.04
MOO T1 — Mar T2 — Mar T3 — Mar T4 — Mar T5 0.02 0.02 0.00 0.08

Note. MOO = Maltreatment of Omission; MOC = Maltreatment of Commission; DDB = Delay Discounting; Mar = Marijuana
Use; T = Time; — = Regression. Significant indirect effect formatted in boldface.
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Table 15
Chi-Square Difference Test Comparisons of Maltreatment of Omission, Delay Discounting, Health-Demoting Behaviors, and Marijuana Use

Model 2 df P SB CFI RMSEA  Comparison T Adf p(d)
MOO and MOC — DDB — HDB
a. Equality 220.97 132 00 1.05 97 06

Constraints

b. No Equality 209.85 124 00 1.05 97 06 avsh 1112 8 19
Constraints

MOO and MOC — DDB — Mar

¢. Equality 216.92 132 .00 1.06 97 .06

Constraints

d. No Equality 211.44 124 00 1.05 97 07 cvsd 6.83 8 55

Constraints

Note. MOO = Maltreatment of Omission; MOC = Maltreatment of Commission; DDB = Delay Discounting; Mar = Marijuana Use; SB = Satorra-
Bentler adjusted chi-square value; CFI = comparative-fit index; RMSEA = root mean square error of approximation; T = distributed chi-square with
difference in df; Adf = difference in df; p(d) = probability of the difference tests; — = Regression. Best-fitting models are in bold face.

Table 16
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Chi-Square Difference Test Comparisons of Cumulative Maltreatment, Delay Discounting, and Marijuana Use

Model 2 df P SB CFI RMSEA Comparison T  Adf  p(d)

Maltx — DDB — Mar

a. Equality Constraints 97.20 70 .01 1.05 .98 .05

b. No Equality Constraints 94.05 66 01 1.04 .98 .05 avsh 327 4 51

Note. Maltx = Cumulative Maltreatment; DDB = Delay Discounting; Mar = Marijuana Use; SB = Satorra-Bentler adjusted chi-square value;
CFI = comparative-fit index; RMSEA = root mean square error of approximation; T = distributed chi-square with difference in df; Adf =
difference in df; p(d) = probability of the difference tests; — = Regression. Best-fitting model in bold face.

86



Maltx T1 | Maltx T2 Maltx T3 Maltx T4 Maltx T5
(age 13) (age 14) (age 15) (age 16) (age 17)
DDE T1 DDB T2 DDB T3 DDB T4 \ DDB T5
(age 13-14) (age 14-15) (age 15-16) (age 16-17) (age 17-18)
HPB/HDB T1 HPB/HDB T2 HPE/HDB T3 HPB/HDB T4 HPE/HDE T35
(age 13-14) (age 14-15) {age 15-16) (age 16-17) (age 17-18)

Figure 1. A developmental cascade model of cumulative maltreatment, delay discounting, health-promoting behaviors, and health-
demoting behaviors. Note: Maltx = Cumulative Maltreatment; DDB = Delay Discounting; HDB = Health-demoting Behaviors; HPB =

Health-promoting Behaviors; T = Time.
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MOCT1 MOC T2 MOC T3 MOC T4 ~ MOC TS
(age 13) (age 14) (age 15) (age 16) (age 17)
MOO T1 L MOO T2 MOO T3 MOO T4 MOO T3
(age 13) r (age 14) (age 15) (age 16) \ (age 17)
I( | |
Y DDBTI ‘L\ DDE T2 __ DDB T3 Ny DDBT4 DDB T5
(age 13-14) ]r (age 14-15) (age 15-16) (age 16-17) (age 17-18)
|l
III \ \
II. L -il
HPB/HDB T1 & HPB/HDB T2 HPB/HDB T3 ®/ HPB/HDB T4 HPB/HDB T5
(age 13-14) (age 14-15) (age 15-16) (age 16-17) {age 17-18)

Figure 2. A developmental cascade model of maltreatment of omission and commission, delay discounting, health-promoting

behaviors, and health-demoting behaviors. Note: MOO = Maltreatment of Omission; MOC = Maltreatment of Commission; DDB =

Delay Discounting; HDB = Health-demoting Behaviors; HPB = Health-promoting Behaviors; T = Time.
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97F*

MOC T3
(age 15)

Figure 3. A developmental cascade model of maltreatment of omission and commission, delay discounting, and health-demoting
behaviors. Note: MOO = Maltreatment of Omission; MOC = Maltreatment of Commission; DDB = Delay Discounting; HDB =
Health-demoting Behaviors; T = Time. Significant indirect effects pathway in bold. Note: Significant indirect effect from

maltreatment of omission to health-demoting behaviors via delay discounting in bold. Significant, standardized estimates are reported

MOC T1 MOC T2
(age 13) (age 14)
MOO T1 98k* MOO T2

(age 13) (age 14)
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(age 13-14) (age 14-15)
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(age 13-14) (age 14-15)

T1EE

MOO T3
(age 15)
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DDB T3
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HDB T3
(age 15-16)

MOC T4 92+ MOC T5
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(age 16) (age 17)
DDB T4 DDB T35
(age 16-17) (age 17-18)

HDB T4 76H*
(age 16-17)

HDB T3
(age 17-18)

in the figure. Concurrent correlations were estimated but not reported in the figure for clarity of presentation.

*p < .05, **p < .001.
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97k *k # 4

Maltx T1 J  MaitxT2 98 | Maltx T3 T | Maltx T4 9T | MaltxTs

(age 13) (age 14) (age 15) (age 16) (age 17)

T 62

DDB T1 DDB T2 " DDB T3 DDB T4 s/ DDBTS

(age 13-14) (age 14-15) (age 15-16) (age 16-17) (age 17-18)
dok

Mar T1 Mar T2 Mar T3 Mar T4 68 Mar T5

(age 13-14) (age 14-15) (age 15-16) (age 16-17) (age 17-18)

Figure 4. A developmental cascade model of cumulative maltreatment, delay discounting, and marijuana use. Note: Maltx =
Cumulative Maltreatment; DDB = Delay Discounting; Mar = Marijuana Use; T = Time. Significant indirect effects pathway in bold.
Significant, standardized estimates are reported in the figure. Concurrent correlations were estimated but not reported in the figure for
clarity of presentation.

*p < .05, **p <.001.
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MOC T1 96+ MOC T2 95** MOC T3 95%% | MOCT4 .92 #* MOC T5
(age 13) (age 14) (age 15) (age 16) " (age 17)
MOO T1 ok MOOQ T2 97 | MOOT3 98** |\ I00T4 99* | Moo TS
(age 13) (age 14) (age 15) g (age 17)

‘JJO**

DDE T1 55%* DDB T2 DDB T3 DDB T4 DDB T5
(age 13-14) (age 14-15) (age 15-16) (age 16-17) (age 17-18)
Mar T1 G5%* Mar T2 Mar T3 Mar T4 Mar T5
(age 13-14) (age 14-15) (age 15-16) (age 16-17) (age 17-18)

Figure 5. A developmental cascade model of maltreatment of omission and commission, delay discounting, and marijuana use. Note:
MOO = Maltreatment of Omission; MOC = Maltreatment of Commission; DDB = Delay Discounting; Mar = Marijuana Use; T =

Time. Significant indirect effects pathway in bold. Significant, standardized estimates are reported in the figure. Concurrent
correlations were estimated but not reported in the figure for clarity of presentation.

*p < .05, **p < .001.

91



Appendix A
Measures
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Demographic Interview: Parent
Introduction:

| am going to ask you some basic questions about the work and educational experiences
of yourself and of the people in your household. These questions are very important and
need to be answered honestly. No one outside of the project will ever have access to this
information. The information that you provide us will not affect any services or
assistance that you might be receiving. This information will only be used for the
purposes of our research.

1. How would you describe your own race?

RRACE
2. How would you describe the race of the child who is participating with you in this
study?

CRACE

1 = American Indian/Alaska Native

2 = Asian

3 = Native Hawaiian or Other Pacific Islander
4 = Black or African American

5 = White
6 = More than one race
7 = Other

3. What is the highest education degree or certificate you hold? RDEGREE

None

Elementary School / Junior High

GED (General Education Development)
High School Diploma

Vocational / Technical Diploma
Associate Degree

RN Diploma

Bachelor Degree

Master Degree

Doctorate: MD., Ph.D., J.D., etc.

oo ~NOoOUThWwWNE O

4. What is your total annual family income before taxes for all the adults in your
household? Please include all (including TANF, AFDC, food stamps, SSI, rent voucher,
fuel assistance and child support). If you are not sure about the amount, please estimate.
(RTOTINC)

A None or  $0 per month

B Less than 1,000 or  Less than $83 per month

93



- I & m m o O

oz =z X «

$1,000 - $2,999
$3,000 - $4,999
$5,000 - $7,499
$7,500 - $9,999
$10,000 - $14,999
$15,000 - $19,999
$20,000 - $24,999
$25,000 - $34,999
$35,000 - $49,999
$50,000 - $74,999

$75,000 - $99,999

or

or

or

or

or

or

or

or

or

or

or

$100,000 - $199,999 or

$200,000 or more

or

$83 - $249 per month
$250 - $416 per month
$417 - $624 per month
$625 - $833 per month
$834 - $1,249 per month
$1,250 - $1,666 per month
$1,667 - $2,083 per month
$2,084 - $2,916 per month
$2,917 - $4,167 per month
$4,168 - $6,249 per month
$6, 250 - $8,333 per month
$8,334 - $16,666 per month
$16,667 or more per month
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Demographic Interview: Adolescent
1. How old are you? (record age in years.) years

2. What is your gender?
1 Male
1 Female
(1 Other

3. How would you describe your own race?
[0 American Indian/Alaska Native
(] Asian
(] Native Hawaiian or Other Pacific Islander
(] Black or African American
[ White
[J More than one race
[J Other
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Health-demoting Behaviors

1. Which is the most true for you about smoking cigarettes?
A. Never used
B. Tried once — twice
C. Used three — five times
D. Usually use a few times a month
E. Usually use a few times a week
F. Usually use every day

Which is the most true for you about using alcohol?
A. Never used

B. Tried once — twice

C. Used three — five times

D. Usually use a few times a month

E. Usually use a few times a week

F. Usually use every day

3. Which is the most true for you about using marijuana?
A. Never used
B. Tried once — twice
C. Used three — five times
D. Usually use a few times a month
E. Usually use a few times a week
F. Usually use every day
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Health-promoting Behaviors

1. Ingeneral, how would you rate your health?
1) Excellent
2) Very Good

Good

Fair

Poor

w

Laer

2. How often do you do sports or exercise until you are out of breath or sweat?
1) Every day
2) 4-6 times per week
3) 2-3times per week
4) Once per week
5) 1-3 times per month
6) Less than once per month
7) Never

3. How much do you weigh?
I weigh pounds

4. How tall are you?
feet and inches
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Exclusion Criteria
1. How many times have you been pregnant or gotten someone pregnant? (Females

who indicated a change in pregnancy status from one year to the next were
excluded from the study)
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Appendix B

Delay Discounting Script
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In this task, you will be asked to choose between receiving different amounts of
money at different points in time. You will see two options, one on each side of the
screen. Click on the option you prefer using the mouse and hit the space bar to confirm
your choice. These are hypothetical choices, but please choose the answers as if you were
actually receiving the money in the timeframe selected and consider each scenario
individually. In addition, please pay close attention to the amount and time frame on the
screen as they will change. There are no right or wrong answers in this task, but please
take your time and answer thoughtfully. When you are finished, please let me know. Do

you have any questions?
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