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Abstract

Adolescent pregnancy (AP) is a significant public health issue. Child maltreatment (CM) represents an established risk factor, yet little is
known about the explanatory mechanisms linking the phenomena. Informed by developmental theory, this study prospectively tested seven
multi-level, indirect pathways that could plausibly explain the relationship between CM and AP: (1) substance use (polysubstance use and
frequency); (2) sexual risk behavior; (3) depressive symptoms; (4) posttraumatic stress disorder symptoms; (5) cognitive dysregulation; (6)
pregnancy desire and difficulty expectancies; and (7) age at menarche. Data came from a prospective, longitudinal cohort study of 469 eth-
nically diverse, nulliparous adolescent females, designed to examine the impact of substantiated CM on reproductive outcomes such as preg-
nancy and childbirth (265 maltreated and 204 demographically matched comparison adolescents). A multiple-mediator structural equation
model was conducted to simultaneously test multiple indirect effects while accounting for confounding variables. Maltreatment had an indi-
rect effect on pregnancy via substance use and higher pregnancy desire/lower perceived difficulty. Findings represent a step towards elucidat-
ing pathways linking CM with AP. Recommendations are offered to prevent pregnancy by addressing the pregnancy-specific mechanisms that
are part of the maltreatment sequelae.
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Introduction girls from difficult social environments (King et al., 2014). Thus,
prevention efforts have shifted towards targeted preventions that
identify individuals at high risk for AP and address the unique
mechanisms that place these vulnerable adolescents on develop-
mental risk trajectories. This approach has the potential to opti-
mize effective policies and interventions.

Adolescent pregnancy (AP) represents a significant public health
issue with substantial societal burden and considerable deleterious
consequences that are multifaceted and multigenerational (Centers
for Disease Control and Prevention [CDC], 2017; Coyne &
D’Onofrio, 2012). Indeed, AP is associated with adverse social,
psychological, physical, educational, and economic outcomes that
persist into adulthood (Patel & Sen, 2012; Russotti et al., 2020;  Child maltreatment
Woodward et al., 2001). Moreover, the offspring of adolescent
mothers exhibit greater risk for a litany of negative developmental
outcomes, such as adverse birth outcomes, maltreatment exposure,
and greater levels of internalizing and externalizing psychopathol-
ogy symptoms (Cederbaum et al, 2013; Putnam-Hornstein &
Needell, 2011; Russotti et al., 2020), and these effects remain after
adjusting for poverty and family-level factors (e.g., household
composition).

AP and birth rates have recently declined in the U.S. due in part
to effective prevention programs (Kost et al., 2017). Yet, rates
remain substantially higher than in other Western industrialized
countries and more closely resemble rates in less developed nations
(Sedgh et al., 2015). Moreover, there is some indication that U.S.
rates have not declined within more vulnerable populations, such
that risks of AP and birth are increasingly concentrated among

Child maltreatment (CM) has been identified as an especially
robust and reliable predictor of AP using a range of methodological
approaches, including prospective cohort designs that also account
for several confounding factors (e.g., household composition, pov-
erty; Abajobir et al., 2018; Garwood et al., 2015; Negriff et al., 2015;
Noll & Shenk, 2013; Noll et al., 2018), population-based studies
(Putnam-Hornstein et al., 2013), and comprehensive meta-analy-
ses (Madigan et al., 2014; Noll et al., 2009). The magnitude of risk
conferred by maltreatment is substantial, with maltreated females
twice as likely to experience adolescent childbirth (20% birth rate)
compared to demographically matched comparison females (~9%;
Noll & Shenk, 2013).

CM is a broad term that encompasses several forms of exposure,
including neglect and physical, sexual, and emotional abuse, each
of which may engender different risk patterns. There is evidence

) ) S ) that the strength of the association between CM and AP may vary
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evidence that risk for AP is also elevated by other forms of CM,
such as neglect (Abajobir et al., 2018; Negriff et al., 2015), physical
abuse (Madigan et al,, 2014), and emotional abuse (Thibodeau
etal., 2017). Studies that can disentangle the unique effects of vari-
ous CM subtypes on AP will continue to advance this area of

inquiry.

Explanatory mechanisms

Despite consistent evidence that CM is a direct risk for AP, there
is limited and incomplete literature delineating the distinct
mechanistic pathways linking CM exposure to AP. For example,
Noll et al. (2018) found that CM directly affected AP risk, over-
and-above the direct effects of other covariate and confounding
variables; however, this study did not determine whether the
direct effect of CM is transmitted through intermediate processes
(i.e., mediation or indirect effects) — a primary aim of modern
vulnerability factors research (Goldstein et al.,, 2021). Indeed,
establishing a predictive link between a risk factor and an out-
come merely represents the starting point for explanatory
analysis (Cicchetti & Toth, 2016). A deeper understanding of
the etiological pathways leading from CM to AP can signal
potent avenues for intervention and be leveraged to strategically
deliver developmentally timed interventions that attenuate
pregnancy risk.

To address this gap, we have taken steps toward generating a
comprehensive theoretical model that may help explain how CM
may probabilistically eventuate in AP. Developmental psychopa-
thology was employed as an organizing framework to build and
propose the current model. Developmental psychopathology is
an integrative discipline that can be applied to the understanding
of causes, pathways, sequelae, and prevention/treatment of high-
risk conditions and atypical developmental outcomes (Cicchetti
& Handley, 2019; Cicchetti & Toth, 2016). The present study
aimed to examine how the sequelae of a high-risk condition
(i.e., CM) may eventuate in an atypical developmental outcome
(precocious transition to pregnancy/childbirth), via multilevel
pathways.

Because no comprehensive theoretical framework stipulating
how CM potentiates AP currently exists, the selection of plausible
mechanisms to include in the model was guided by: (a) hallmark
principles of the developmental psychopathology framework; and
(b) the extant evidence for variables that have been shown to be
sequelae of CM and risk factors for AP. Consistent with the prin-
ciple of equifinality (i.e., the same outcome may be reached from a
variety of pathways; Cicchetti & Rogosch, 1996), we assumed that
multiple pathways could explain how CM eventuates in AP.
Moreover, given the developmental psychopathology assumption
that risk pathways likely exist across multiple levels of the individ-
ual (Cicchetti & Toth, 2016), we employed a multilevel perspective
to examine how aspects of socioemotional, cognitive, interper-
sonal, and biological functioning may mediate the association
between CM and AP. Further, we attended to biopsychosocial
processes that may be considered developmentally salient tasks
for adolescents, such as pubertal transition, emergence of advanced
cognitive functions, the initiation of sexual behavior, experimenta-
tion with drugs and alcohol, the development of reproductive
beliefs and intentions, and the peak emergence of various psycho-
social difficulties (e.g., depression). Guided by these developmental
psychopathology principles, we then drew on the extant literature
to identify specific mediating constructs that fit within our frame-
work and were supported as consequences of CM and antecedents
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to AP. The following sections briefly review the evidence for the
purported mechanistic candidates.

Substance use behavior

There is substantial evidence that CM is prognostic of substance
use and abuse during adolescence (Cicchetti & Handley, 2019;
Trickett et al., 2011). For instance, CM is associated with greater
quantity and frequency of substance use, heavy polysubstance
use, and earlier onset of problematic substance use (Cicchetti &
Handley, 2019). There are several theoretical reasons for this asso-
ciation, including positive beliefs about the benefits of substances
(e.g., tension-reducing expectancies); the deployment of maladap-
tive coping strategies (i.e., self-medication; Cicchetti & Handley,
2019; Hussong et al., 2011); and compromised developmental
adaptations in the social and academic domains, which then cas-
cade into problematic use (Rogosch et al., 2010). Additionally, mal-
treated adolescents are more likely to face rejection from prosocial
peers and gravitate towards and/or be accepted by more deviant,
substance-using peers (Cicchetti & Toth, 2016; Trickett et al.,
2011), and peer use represents a robust proximal risk factor for
adolescent substance use (e.g., Marklein et al., 2009).

In turn, substance use can escalate the risk for AP (Chapman &
Wu, 2013). Substance use may impede contraceptive precautions
on a situational basis and/or increase one’s exposure to sexual coer-
cion/sexual victimization (i.e., nonconsensual sex; Gunby et al.,
2012), as sexually coercive perpetrators often prey on intoxicated
individuals and use substances as a predatory strategy (Mellins
etal., 2017). Thus, elevated substance use represents a testable can-
didate for indirectly connecting CM to AP.

Sexual risk behaviors (SRBs)

CM is also associated with SRBs, which do not necessarily result in
AP, but are frequently precursors to this outcome (Negriff, 2018;
Noll et al., 2011; Noll, 2021; Trickett et al., 2011). Studies have
shown that CM is associated with earlier sexual debut, a greater
number of sexual partners, unprotected sex, inconsistent condom
use, sexual intercourse while under the influence of substances, and
increased risk for sexually transmitted infections (Abajobir et al.,
2018; Negriff et al., 2015; Noll et al., 2011; Oshri et al., 2012;
Thibodeau et al., 2017; Wilson & Widom, 2009). Further, CM
may elevate risk for AP due to its influence on sexual decision-
making. As they become sexually active, adolescent females are
tasked with navigating a complex sexual milieu that may include
unique challenges such as condom use negotiation, sexual commu-
nication, relationship control/decision-making dominance, and
reproductive coercion.

For example, the effective use of common contraceptive prefer-
ences (e.g., male condom) requires that adolescents feel confident
in correctly using the method and communicating their prefer-
ences and desires to their partner, which may be difficult for mal-
treated adolescents who have learned that their needs and wishes
are inconsequential (Noll, 2021). Adolescent females with abuse
histories report more fears of condom negotiation (Brown et al.,
2014) and less efficacy in their use of condoms (i.e., “condom
use efficacy”; Brown et al, 2014; Hovsepian et al., 2010;
Kovensky et al., 2021), which is related to inconsistent condom
use and unintended pregnancy (Baele et al., 2001; French &
Holland, 2013; Sales et al., 2008). Relatedly, adolescent females
exposed to CM report less relationship control and power in sexual
decision-making (Brown et al., 2014; Wingood et al., 2000), expe-
rience greater difficulty refusing unwanted sex (Brown et al., 2014),
and report fears of violent or negative partner reactions in response
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to their attempts at healthy sexual communication (Raiford et al.,
2009). Maltreated females are also more likely to experience repro-
ductive coercion within relationships, which is associated with
unintended AP (Miller et al., 2014; PettyJohn et al, 2021).
Reproductive coercion is defined as behavior intended to interfere
with the autonomous sexual and reproductive decision-making of
a woman (Grace & Anderson, 2018; Miller et al., 2014), including
(a) interference with contraceptive use or birth control sabotage
(e.g., lying about condom use, not disclosing a condom fell off;
destroying birth control pills); (b) condom manipulation (e.g.,
breaking condoms; intentionally removing a condom during inter-
course); and (c) pregnancy pressure and control of pregnancy
outcomes.

Pregnancy desires and expectations

The constructs of pregnancy desire and expectancies may consti-
tute another reasonable pathway from CM to AP. Although ado-
lescent pregnancies are largely unplanned, a proportion (~24%) of
adolescent girls report a desire or intention to become pregnant
(Sipsma et al., 2011). Further, studies have found that pregnancy
desires are predictive of subsequent pregnancy in adolescence
(East et al., 2006; Stevens-Simon et al., 2005), doubling the risk
of AP (Sipsma et al., 2011). Relatedly, pregnancy expectancies,
such as expectations about the difficulty of pregnancy or an inabil-
ity to discern the negative consequences of AP and parenthood, are
also significantly associated with AP (East et al., 2006; Stevens-
Simon et al., 2005). Notably, maltreated adolescents may be espe-
cially vulnerable to experiencing enhanced pregnancy desire or
distorted pregnancy expectations, as pregnancy/parenthood may
be viewed by the adolescent as a potential healing opportunity to
cope with emotional deprivation or interpersonal dysfunction
present in their abusive settings (Aparicio et al., 2015). One study
found that adolescent females with a history of maltreatment reported
greater pregnancy desire and increased pregnancy intendedness,
which were associated with higher rates of AP (Noll et al., 2003).

Internalizing symptom

CM and AP may be linked through symptoms of internalizing dis-
orders (e.g., depression). CM is associated with greater depression
chronicity, severity, and duration (Humphreys et al., 2020), and
findings from one meta-analytic review suggest that over half of
global depression can be attributed to CM (Li et al., 2016). In turn,
depressive symptoms may increase the likelihood of AP (Mollborn
& Morningstar, 2009). For instance, adolescents who are experi-
encing elevated levels of apathy, hopelessness, and/or helplessness
as a function of depression may be indifferent or apathetic about
contraceptive use and pregnancy prevention. Moreover, adoles-
cents who are depressed tend to exhibit diminished self-efficacy
and an external locus of control (Benassi et al., 1988; Ehrenberg
et al,, 1991), which have been shown to be associated with preg-
nancy risk (McIntyre et al., 1991; Salazar et al, 2004; Santelli
et al., 2004; Young et al., 2004).

Similarly, CM is a potent risk factor for posttraumatic stress dis-
order (PTSD) and there is evidence that PTSD symptoms represent
a pathway linking CM and AP (Thompson & Neilson, 2014). For
example, PTSD symptoms (e.g., intrusive cognitions, hyperar-
ousal, dissociation, or depersonalization) may interfere with atten-
tional processes during sexual encounters and impede an
adolescent’s ability to attend to risk reduction details (e.g., condom
use). Additionally, PTSD-related alterations in self-perception
(e.g., lack of self-worth) and relationships (e.g., poor judgment
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of others’ motives/intentions) may increase involvement with
older, exploitative, or hypersexual peers who pressure the adoles-
cent into age-inappropriate sexual behaviors, and/or affect their
ability to assertively communicate sexual preferences to partners
(e.g., condom use negotiation) due to a learned belief that their
needs and wishes are inconsequential.

Age at menarche

CM may also operate through psychobiological processes to influ-
ence AP risk, as research indicates that CM may instigate earlier
pubertal onset for females (Noll et al., 2017). The effects of mal-
treatment on puberty may be caused by the biological embedding
of stress and disrupted neuroendocrine functioning that hastens
the initiation of normative hormonal cascades and accelerates
pubertal development (Noll et al, 2017; Saxbe et al., 2015).
Specifically, maltreatment can downregulate the hypothalamic-
pituitary-adrenal (HPA) axis, and the dampening of the HPA axis
can enact the progression of a hormonal cascade, via the hypotha-
lamic-pituitary-gonadal axis, that initiates pubertal onset (Ruttle
et al.,, 2015; Saxbe et al., 2015).

There is also evidence that earlier pubertal onset is a transdiag-
nostic risk factor for maladaptive psychosocial outcomes more
generally (McLaughlin et al, 2020), and AP, specifically, with
multiple psychosocial and biological explanations that may
account for this association (e.g., Mendle et al., 2007). For example,
the early timing or developmental readiness hypothesis (Stattin &
Magnusson, 1990) proposes that, when developmentally discord-
ant with psychosocial maturation, early physical maturation may
leave some individuals more vulnerable to AP (e.g., Kaltiala-Heino
et al., 2003). Specifically, due to their physical maturity, early-
maturing females may attract older male peers who may then
socially pressure them to engage in sexual behaviors that are
normative for those older peers but are age-inappropriate for
younger adolescents (Mendle et al., 2007). Biological theories sug-
gest that pubertal maturation triggers hormonal changes that spark
and/or intensify the adolescent’s sexual desire and motivation,
resulting in the adolescent actively pursuing and initiating sexual
activity at a younger age (Negriff et al., 2011).

Cognitive dysregulation

Impaired executive functioning (e.g., attentional focus, inhibitory
control, planning) represents another possible pathway by which
maltreatment confers risk for AP. First, the severe and chronic
stress of CM can interfere with optimal brain development and
impair cortical functioning (Cicchetti & Toth, 2016; Nikulina &
Widom, 2013), resulting in disrupted or underdeveloped cognitive
regulatory processes in adolescence. These deficits may render
certain adolescents vulnerable to impulsivity or maladaptive
decision-making as they navigate the various relational challenges
of adolescence, increasing risk for AP (Coyne & D’Onofrio, 2012;
Reynolds et al., 2019). For example, sexual decision-making
involves several complex cognitive skills and processes that require
an adolescent to simultaneously assess the relative risks and pleas-
urable rewards of sexual experiences (Ewing et al, 2016).
Adolescents, in general, exhibit more perceived invulnerability
to harm, less competence in recognizing and assessing risks, and
more “decisional myopia,” — decisions are informed by immediate
rewards rather than future unintended consequences (Giedd, 2004;
Ewing et al,, 2016); although, some argue these differences may be
overstated (Smith & Rosenthal, 1995; Millstein & Halpern-Felsher,
2002) and better attributed to environmental exposures.
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CM exposure may be one environmental factor that directly
influences these processes, as maltreated youth exhibit lower risk
perception and are less likely to adjust decision-making in risk sit-
uations than non-maltreated counterparts (Warmingham et al,,
2021; Weller & Fisher, 2013). In turn, perceived invulnerability
to pregnancy and low perception of pregnancy risk, are related
to AP likelihood (Breheny & Stephens, 2004; Polacsek et al.,
1999), as individuals may be less able to foresee unanticipated con-
sequences of intercourse or fail to plan for future sexual encounters
by proactively taking the necessary risk-reduction steps to prevent
pregnancy (Godiwala et al., 2016).

Multiplicity of mediating pathways

As reviewed above, multiple risk factors have been documented as
correlates of both CM and AP, resulting in an extensive list of plau-
sible explanatory variables. However, studies designed to formally
test the mediating mechanisms through which CM is causally
related to AP are lacking and represent an important area to
advance our understanding of this relationship. Furthermore,
CM can induce several diverse and co-occurring risk processes that
may result in multiple developmental trajectories that each
uniquely contribute to AP. However, studying isolated pathways
precludes our ability to detect unique pathways over and above
alternative trajectories. Thus, models that test several potential
mediators within the same model are necessary to inform our
understanding of the risk for AP among maltreated populations.

Present study

The current study aimed to discern unique pathways from CM to
AP in a sample of nulliparous adolescent females (14-17 years old),
with and without a documented history of maltreatment, who were
followed prospectively through age 19. We explicitly tested seven
multi-level mediating pathways via (1) substance use (polysub-
stance use and substance use frequency); (2) sexual risk behavior
(SRB); (3) depressive symptoms; (4) PTSD symptoms; (5) cogni-
tive dysregulation; (6) pregnancy desires and expectations; and (7)
pubertal timing. To better inform intervention efforts, we tested all
seven mediating pathways within the same model and evaluated
the relative contributions of each indirect pathway within the con-
text of alternative pathways. Our set of potential mediating varia-
bles is theoretically and empirically supported; taps multiple levels
of analysis; and includes factors occurring prior to the onset of
pregnancy, facilitating temporal ordering. This approach strength-
ens the methodological rigor for testing mediation and allows us to
draw powerful inferences about the pathways from CM to AP. We
also sought to statistically account for additional contextual vari-
ables (i.e., minority status, poverty, single-parent household, fam-
ily history of AP, and non-maltreatment traumas) which, based on
the empirical literature, may act to confound mediational effects
between CM and AP (Coyne & D’Onofrio, 2012).

While the current study was designed to focus on AP, we also
included adolescent childbirth (AC) as a separate outcome. AP and
AC are strongly linked, but not identical; thus, an increased risk for
AP does not directly equate to increased risk for AC (~61% of ado-
lescent pregnancies result in birth; Kost et al., 2017). That said, CM
is associated with both AP and AC (e.g., Noll et al., 2018), therefore,
we elected to include both AP and AC as separate outcomes in the
model to examine outcome-specific mediational pathways.

Finally, we also conducted sensitivity analysis to determine if
the effects of maltreatment on AP and AC differed by CM subtype.
Specifically, we aimed to disaggregate the effects of sexual abuse,
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physical abuse, and neglect on the pathways to AP and AC and
parse out potential unique pathways.

Method

Data were obtained from the Female Adolescent Development
Study (FADS), a prospective, longitudinal cohort study of 514 eth-
nically diverse, nulliparous adolescent females designed to examine
the impact of CM on sexual development. The sample was drawn
from the catchment area of a Children’s Hospital located in the
Mid-west region of the US, which included both urban and rural
counties. Maltreated adolescents (n=275) were identified and
recruited via local child protective service (CPS) agencies.
Eligibility was determined based on substantiated incidences of
physical neglect, physical abuse, or sexual abuse by state and local
standards within the past 12 months. A comparison group of ado-
lescent females (n =239) was recruited, via posted flyers, from a
hospital-based adolescent primary care center within the same
catchment area. Comparison participants were screened for CPS
involvement during a telephone interview and, if deemed eligible,
were then demographically matched to at least one maltreated
female based on race/ethnicity, household income, age, and family
constellation (single- or dual-parent households). Multiple proce-
dures were in place to address maltreatment contamination in the
comparison sample, including consent to access and review CPS
records and the ongoing assessment of self-reported maltreatment.
Asaresult, 35 female participants from the comparison group were
excluded from analysis to preserve integrity of the groups.
Non-maltreating caregivers provided informed consent and
accompanied adolescents (who also completed informed assent)
to lab sessions, where both parent and adolescent separately com-
pleted questionnaires and semi-structured interviews. Higher-risk
behaviors (e.g., polysubstance use) were assessed via multimedia
computers to provide a layer of privacy. A Certificate of
Confidentiality was secured from the National Institutes of
Health to protect participant disclosures. All procedures were
approved by a local Institutional Review Board. Participants com-
pleted comprehensive annual assessments for up to 4 years until
age 19 (see Noll & Shenk, 2013, for full description of procedures).
The retention rate over the study duration was 97.5%, resulting
in a final sample size of 469 (maltreated = 265; comparison = 204)
for the current study. At the initial assessment (Time 1), partici-
pants in this sample had an average age of 15.27 (SD =1.06)
and a median household income of $30,000-$39,000. The sample
was 45.7% White, 45.3% Black, 0.4% Native American, 0.8%
Hispanic, and 7.7% other; and 56.4% of participants were from sin-
gle-parent households. The maltreated and comparison groups did
not differ based on age, race/ethnicity, or family composition.

Measures

Child maltreatment

CM status was determined by substantiated caseworker reports
and confirmed by study staff following consent to review CPS
records. Participants were coded as 1 = “maltreated,” 0 = “non-
maltreated.” When multiple types of abuse or neglect are detected,
CPS cases are given primary, secondary, and tertiary maltreatment
subtype designations. Based on the primary designation of the
index maltreatment, 50.1% of maltreated youth experienced sexual
abuse, 34.4% physical abuse, and 15.5% neglect. To explore sub-
type-specific effects, dummy codes were created for sexual abuse,
physical abuse, neglect, and non-maltreated categories.
Categorizing specific maltreatment experiences is difficult because
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subtypes frequently co-occur (Vachon et al., 2015). We adhered to
a common hierarchical strategy that involves basing the subtype
designation on the most violating form of maltreatment, with cat-
egorizations of sexual abuse, physical abuse, and neglect ranging
from most to least severe (Cicchetti & Toth, 2016). Based on this
approach, individuals experiencing both sexual abuse and neglect
would be classified as sexually abused.

To address the presence of polyvictimization within the sample,
we created a count variable ranging from 0 (no maltreatment expo-
sure) to 3 (exposure to physical abuse, sexual abuse, and neglect;
M =0.99). Our sample was distributed across this variable as fol-
lows: (a) no maltreatment (N =204; 43.5%); (b) single subtype
(N=132;28.1%); (c) two subtypes (N = 90; 19.2%); and (d) three
subtypes (N=43; 9.2%). Among maltreated youth (N=265),
50.2% experienced multiple subtypes.

Cognitive dysregulation

The Dysregulation Inventory-Adolescent (DI; Mezzich et al., 2001)
is a 92-item self-report measure designed to broadly assess three
features of psychological dysregulation (affective, behavioral,
and cognitive). The DI yields subscales of each of the three
domains of psychological regulation and the current study used
the cognitive dysregulation subscale (a = .83). This subscale con-
sists of fourteen items where participants are asked to respond to
items (e.g., “I think about the future consequences of my actions”)
on a scale from 0 = Never True to 4 = Always True. Scores above 31
indicate problematic dysregulation. The cognitive dysregulation
subscale score at Time 1 was used as an intervening variable in
the model.

Depressive symptoms

The Beck Depression Inventory-II (BDI-II; Beck et al. 1996) is a
commonly used 21-item self-report measure of depressive symp-
toms. Participants were asked to respond to each item (e.g., “I feel
lonely”) by choosing one of four statements (0 = never, 1 = some-
times, 2 = often, 3 = always) that best represented their symptoma-
tology over the past two weeks. A sum score of all 21 items at Time
1 was used to measure depressive symptomatology (@ = .84).
Scores above 19 indicate clinical-range symptoms. The BDI-II
has good psychometric properties, including test-retest reliability
scores ranging from 0.73 to 0.96 and strong convergent validity
with other depression measures (Wang & Gorenstein, 2013).

PTSD symptoms

The Comprehensive Trauma Interview (CTL Noll et al., 2003), a
semi-structured interview assessing traumatic life events and sub-
jective responses to those events, was used to assess PTSD symp-
toms. The CTI queries the presence of various traumatic events
and also assesses PTSD symptoms across symptom domains
(re-experiencing, avoidance, and hyperarousal) according to the
Diagnostic and Statistical Manual of Mental Disorders-IV-Text
Revision (American Psychiatric Association, 2000). Participants
respond Yes = I or No = 0 to questions, such as “Have you ever
been jumpy, on edge, or easily startled because of what happened?”
The CTT generates composite scores for each of the three symptom
domains, as well as a total PTSD symptom score. The current study
relied on the total PTSD symptom score as a measure of PTSD
symptoms at Time 1 (a = .88).

Pregnancy desires and expectations
Pregnancy desires and difficulty expectancies were assessed
with The Role-Timing Desires and Goals scale (East, 1998), a
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semi-structured scale that measures female expectations about life
transitions, such as desired age of becoming pregnant or expecta-
tions about the difficulty of motherhood. Relying on a scale from 0
(do not want to be pregnant) to 9 (very much want to be pregnant),
participants reported on their desire to be pregnant at 3 time
points: now, within 1 year, and within the next 2-3 years.
Additionally, participants reported on how difficult they expected
five aspects of pregnancy/motherhood to be (physically, finan-
cially, emotionally, socially, and spiritually) based on a scale of 0
(not difficult at all) to 9 (extremely difficult). Sum scores from
Time 1 were created for pregnancy desire and difficulty expecta-
tions. To capture the riskiest combination of pregnancy desires
and difficulty expectancies, the two sum scores were combined
as follows to create a variable representing a continuum of risk:
pregnancy difficulty (-1) + pregnancy desire (41). Higher scores
represent a higher desire to become pregnant and lower expecta-
tions of pregnancy difficulty (@ = .87). Consistent with population
estimates (Sipsma et al.,, 2011), 23.9% of the sample endorsed at
least some pregnancy desire. Pregnancy desire and pregnancy dif-
ficulty expectations were highly correlated (r = —.33, p < .001),
such that greater pregnancy desire is related to lower perceived
difficulty.

Substance use (polysubstance use and substance use
frequency)

Participant substance use, defined as smoking, drinking, and illicit
drug use in the past year, was assessed via items from the
Monitoring the Future (MTF) national survey questionnaires
(Johnston et al., 2005). To measure participant use, adolescents
reported on the number of occasions in which they drank “more
than a few sips of alcohol” and were “drunk” on a scale from (0 =
“none” to 6 = “40 or more”). Illicit drug use was assessed with the
same scale and defined as the number of occasions the adolescent
used several drugs, including marijuana, lysergic acid diethylamide
(LSD), cocaine, amphetamines, barbiturates, tranquilizers, and
other narcotics. A sum of all alcohol use and drug use items was
created to represent total substance use.

Age at menarche

Participant menstrual histories were obtained via a semi-struc-
tured interview designed to facilitate accurate reporting of age at
menarche. Researchers prompted individuals to recall discrete
periods (e.g., time of year) and anchoring events (e.g., in school)
associated with the timing of menstruation. Subjective ratings of
reporting accuracy were also obtained. These procedures have been
used in previous studies of female adolescent development (e.g.,
Mendle et al., 2019). We elected this method over the use of
Tanner Staging, considered the gold standard for measuring
pubertal timing because age at menarche offers a clear demarcation
for pregnancy potential (Mendle et al., 2019).

Sexual risk behavior

SRBs were assessed via the Sexual Attitudes and Activities
Questionnaire (SAAQ; Noll et al., 2003), a 44-item self-report mea-
sure which assesses sexual attitudes and activities. A computerized
version of the SAAQ was administered at Time 1 and participants
received questions via headphones and clicked responses. SRB was
operationalized as a count variable of several SRB designed to gen-
erate a comprehensive assessment of higher-risk sexual behavior.
The variable consisted of a sum of the number of partners with
whom the adolescent: engaged in oral sex, one-night stands,
unprotected sex, and sex while under the influence of substances.
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Adolescent pregnancy/childbirth

AP and AC were assessed via the aforementioned SAAQ (Noll
et al., 2003) during each annual visit. AP was coded as having been
pregnant (resulting in miscarriage, abortion, or live birth) by age 19
(1 = pregnancy, 0 = no pregnancy). Efforts were made to improve
reliability of pregnancy reporting, including assessing the accuracy
of pregnancy confirmation (e.g., “confirmed by doctor?”). AC was
quantified as (1 = AC, 0 = no AC) and confirmed via official medi-
cal charts following consent.

Covariates

The following demographic characteristics were obtained via care-
giver reports to be included as covariates in the model: minority
status, household income, household composition (i.e., single- vs.
dual-parent household), whether the participant’s mother was
an adolescent parent, and whether the participant had a sibling
who was an adolescent parent, and the occurrence of non-maltreat-
ment traumas (e.g., loss or medical traumas).

Data analytic plan

Descriptive data analyses were conducted using SPSS 25 and struc-
tural equation models (SEMs) were performed using Mplus
Version 8.3 (Muthén & Muthén, 2017). The SEM was specified
as illustrated in Figure 1. CM was entered as an exogenous variable;
age at menarche, cognitive dysregulation, pregnancy desires/
expectancies, total PTSD symptoms, total depressive symptoms,
SRBs, and total substance use were specified as mediators with cor-
related residuals; AP and AC were entered as endogenous variables
predicted by CM and all seven mediating variables. Household
composition, income, minority status, non-maltreatment traumas,
and parent and sibling history of AP were entered as covariates
predicting AP and AC. Missing data for endogenous variables were
estimated as a function of exogenous variables based on the miss-
ing at random assumption (Schafer & Graham, 2002). All variables
had less than 1% missing data.

Structural relationships were tested using the weighted least
squares mean and variance adjusted estimator (WLSMV) due to
its robustness in analyzing a mix of both categorical and continu-
ous variables in SEM, including when continuous variables have a
non-normal distribution (Muthén & Muthén, 2017). This type of
model produces linear regression coefficients for estimated paths
to continuous endogenous variables (e.g., depressive symptoms)
and probit regression coefficients for paths to binary endogenous
variables (AP and AC). Probit regression is a log-linear approach,
similar to logistic regression (Allison, 2012). As such, probit coef-
ficients represent the change in the cumulative normal probability
distribution of the outcome (i.e., z score or probit index) for each
one-unit change in the predictor (Muthén & Muthén, 2017).
Because increases in the coefficient do not necessarily suggest a
proportional change in a z-score, the effect can most easily be inter-
preted as (1) a positive statistically significant association means
the likelihood of an outcome (e.g., AP) is increased when the pre-
dictor increases; and (2) a larger magnitude indicates higher
likelihood.

Model fit for the SEM was determined using the following cri-
teria: comparative fit index (CFI), root mean square error of
approximation (RMSEA), and standardized root mean square
residual (SRMR; Yu & Muthén, 2002). Strong model fit was deter-
mined by RMSEA values less than 0.08, CFI greater than 0.95, and
SRMR less than 0.08 (Yu & Muthén, 2002). Mediation was tested
using a resampling (i.e., bootstrapping) method with 1,000 sample
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replications and 95% confidence intervals (MacKinnon et al.,
2007). Confidence intervals that did not include the value of zero
determined statistically significant mediation.

Results
Preliminary analyses

Table 1 provides descriptive and t-test statistics comparing group
mean differences between non-maltreated comparison adolescents
and maltreated adolescents. Table 2 provides the zero-order correla-
tions among study variables. CM was significantly related to
AP (¢ = .162, p < .001) and AC (¢ = .132, p < .01). CM survivors
constituted 71.6% of APs and 70.3% of ACs. Thirty-one percent of
maltreated adolescents experienced a pregnancy (vs. 17% of non-mal-
treated) and 20% experienced childbirth (vs. 10% of non-maltreated);
CM survivors were significantly more likely than their non-maltreated
counterparts to become pregnant »* (1) = 12.28, p < .001 and give
birth * (1) = 8.17, p =.004.

There were 118 pregnancies (25.2%) and 74 births (15.8%),
resulting in a 62.7% birth rate (i.e., pregnancies resulting in birth).
Among maltreated females (N = 265), there were 83 pregnancies
and 53 births (birth rate = 63.9%). Conversely, there were 35 preg-
nancies and 21 births (birth rate = 60%) within the non-maltreated
comparison group (N = 204). Birth rate did not differ by maltreat-
ment status y? = .156, p = .692.

Structural model

Fitindices for the SEM indicated adequate fit RMSEA=.06 (90% CI
[.05, —.07]), CFI=.95, SRMR=.08 (see Figure 1 for graphical rep-
resentation of model and results). There were no significant direct
effects from CM to AP (probit = .179, p = .240) or AC (probit =
.236, p =.180). CM predicted significantly greater PTSD (b = .368,
p <.001) and depressive symptomatology (b =.102, p =.021), ear-
lier age at menarche (b = —.122, p = .007), greater levels of cogni-
tive dysregulation (b = .158, p = .001), higher pregnancy desires/
expectancies (b =.124, p =.008), higher levels of substance use (b =
.20, p < .001) and more SRBs (b = .186, p < .001)."! AP was pre-
dicted by higher levels of substance use (probit = .043, p < .001)
and higher pregnancy desire/expectancies (probit = .018,
p = .001), but it was not predicted by depressive (probit = .003,
p = .720) or PTSD symptomatology (probit = .018, p = .230),
age at menarche (probit = —.051 p = .280), cognitive dysregulation
(probit = .001, p = .860), or SRBs (probit = —.022, p = .200). Among
covariates, AP was significantly associated with non-maltreatment
trauma (probit = .095, p = .040) and sibling AP (probit = 409,
p = .007).

AC was significantly predicted by greater substance use
(probit = .03, p = .004) and pregnancy desires/expectancies
([probit = .017, p = .011]. No other intervening variable was sig-
nificantly related to AC (SRB [probit = —.022, p = .280]; depressive
symptomatology [probit =.004, p = .650]; PTSD symptoms [probit
=.011, p = .550]; age at menarche [probit = .027, p = .630], cog-
nitive dysregulation [probit = .005, p = .470]). Among covariates,
only sibling AP was significantly associated with AC (probit = .62,
p < .001).

The following residual correlations were significant: (1) total
substance use with SRB (b =.508, p < .001), cognitive dysregulation
(b = .099, p = .048), depressive symptoms (b = .194, p = .003),

!Standardized linear regression coefficients are presented for continuous outcomes (i.e.,

mediating variables) and non-standardized probit regression coefficients are presented for
categorical outcomes (AP and AC).
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Depx Sx comes (AP and AC). Sx = symptoms. *p < .05,
**p < .01, ***p < .01.
Table 1. Descriptives with t-test for maltreatment group differences
Non-maltreated comparison Maltreated
M SD M SD t-test
(1) Sexual risk behaviors 2.01 2.73 3.56 4.62 429"
(2) Total substance use 3.33 5.14 6.52 8.70 -4.66""
(3) Depressive Sx 10.04 8.16 12.12 10.65 -2.30"
(4) PTSD Sx 5.19 3.98 8.90 4.97 -8.71""
(5) Age at menarche 12.10 1.37 11.72 1.35 2.92""
(6) Preg desire/expectancies -34.50 9.60 -31.20 11.70 -3.29""
(7) Cognitive dysregulation 32.40 11.74 36.23 12.17 -3.42"
(8) Household income 424 2.91 3.65 2.70 2.28"
(9) Non-maltx trauma 1.71 1.28 2.09 1.38 -3.06™"

Note. The t-test represents group differences comparing non-maltreated comparison = 0 to maltreated = 1. Income value 3 = ($20,000-$29,999) and 4 = ($30,000-$39,999).

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

PTSD symptoms (b = .144, p = .001), and pregnancy desire/
expectancies (b = .202, p = .001); (2) pregnancy desire/expectancies
with SRB (b = 274, p < .001); (3) cognitive dysregulation with
depressive symptoms (b = 413, p < .001), PTSD symptoms
(b=.162, p < .001), and SRB (b = .161, p = .001); (4) depressive
symptoms with PTSD symptoms (b = .337, p < .001) and SRB
(b = 208, p = .001); and (5) PTSD symptoms with SRB
(b=.153,p <.001). Finally, AP and AC had significantly correlated
residuals (probit = .877, p < .001).

Specific indirect effects

There were multiple significant mediated pathways (i.e., specific
indirect effects) from CM to AP and AC. CM exhibited a signifi-
cant indirect effect on: AP via high pregnancy desire/low difficulty
expectations (95% CI [.004, .043]) and greater substance use (95%
CI [.025, .094]); and AC via high pregnancy desire/low difficulty
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expectations (95% CI [.002, .04]) and greater substance use
(95% CI [.012, .072]). See Table 3.

Subtype analysis

To explore whether maltreatment subtypes differentially acted on
the two statistically significant mediators (substance use and preg-
nancy desire/expectancies), dummy codes for sexual abuse, physi-
cal abuse, and neglect (reference: non-maltreated group) were
substituted for CM (binary) as exogenous variables in the SEM
model. To account for multi-subtype exposure, we included a
count variable ranging from 0 (no maltreatment exposure) to 3
(exposure to physical abuse, sexual abuse, and neglect) as a cova-
riate predicting all endogenous variables. All other aspects of the
original model remained the same.

Compared to non-maltreated individuals: a) sexual abuse
uniquely affected AP [.015, .135] and AC likelihood [.005, .104]
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Table 2. Bivariate correlations among study variables
(1) () 3) (4) (5) (6) () (8) 9) (10) (11) (12) (13) (14 (19)

(1) CM -

(2) AP 16" =

(3) AC 13" 757 -

(4) Menarche -13" -06 .02 -

(5) Depx Sx 117 10" 10" .06 =

(6) PTSD Sx 3777 147 .10" -.04 35" =

(7) Desire/Exp 15" 237 207 -.04 .06 .05 -

(8) CogDysr 16" .06 .08 -.05 4177 19" 02 =

(9) SRB 197 147 .09 -.09 227 22" 30 18" =

(10) Sub use 217 27" 2077 -.02 2277 25t 1™ 16t 5" =

(11) Income =Lt -13" -10” 14" .03 -.004 -17 -03 -.06 -.04 =

(12) Minority .03 .04 .02 -.05 -.04 -.05 117 -16™ -.02 -28™ -247 -

(13) Trauma .14 12" .08 -.01 .09 287 a1 -.01 .07 297 art .02 -

(14) Household ~ -.08 -.05 =02 127 a1t .02 =318 -.04 -.06 .05 377 217 -02 =

(15) ParentAP .04 -.03 -.04 -.06 .00 -.03 .02 -.02 -.04 -.04 -12" 14 -.01 -.02 -

(16) SiblingAP .03 167 217 002 .06 -.03 11" .002 .03 .02 -20 13" 005 -01 -17"

Note.CM = CM (1 = yes); AP = adolescent pregnancy (1 = yes); AC = adolescent childbirth (1 = yes); Menarche = age at menarche; Depx Sx = BDI-Il sum score; PTSD Sx = PTSD sum score; Desire/
Exp = pregnancy desires + difficulty expectations (-1); CogDysr = cognitive dysregulation sum score; SRB = SRB composite variable; SubUse = total substance use; Income = household income;
Minority = Minority status (0 = White, 1 = Minority); Trauma = other traumas; Household = Household Composition (0 = dual-parent household, 1 = single parent); ParentAP = Parental history of

AP (1 = yes); SiblingAP = sibling history of AP (1 = yes).
*p < .05.

**p < .01.

***p < .001.

Table 3. Indirect effects predicting AP and AC

AP AC

Predictor Mediator u 95% Cl u 95% Cl

CcM Substance use .056 .025, .094 .039 .012, .072
CM Pregnancy desires/expectations .023 .004, .043 .020 .002, .042
CM Cognitive dysregulation .002 -.019, .026 .009 -.017, .037
CM Age at menarche .008 -.007, .026 -.004 -.024, .012
cM Sexual risk behavior (SRB) -.015 -.044, .008 -.015 -.049, .010
CM Depressive symptoms (Sx) .002 -.011, .017 .003 -.013,.021
cM PTSD Sx .029 -.021, .076 .017 -.037, .072

through increased substance use. No other statistically significant
indirect effect contrasts emerged between subtype groups and the
non-maltreated group. To explore whether the proposed pathways
differed between specific types of maltreatment, the reference
group for the dummy codes was adjusted to allow for all compar-
isons and no statistically significant effects emerged.

Discussion

The findings from this study contribute to our understanding of
why maltreatment is linked to higher AP and AC rates and further
advance efforts to translate scientific knowledge into effective pre-
vention and intervention strategies. Informed by a developmental
psychopathology framework, this study prospectively tested seven
multi-level, indirect pathways that could plausibly explain the rela-
tionship between CM and AP and AC: (1) substance use
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(polysubstance use and substance use frequency); (2) SRB; (3)
depressive; (4) PTSD symptoms; (5) cognitive dysregulation; (6)
pregnancy desire/expectancies; and (7) age at menarche. As a
result, several important findings emerged. Results support evi-
dence for the following indirect pathways to both AP and AC:
(1) CMagreater substance useaAP and AC; and (2) CMa greater
pregnancy desire/expectancies aAP and AC. The significance of
these risk pathways was maintained after adjusting for possible
confounds such as family income, household composition, minor-
ity status, family history of AP, and non-maltreatment traumas.

Direct effect of CM

Consistent with previous research, CM was significantly related
to AP and AC at the bivariate level (Garwood et al., 2015;
Madigan et al., 2014; Negriff et al.,, 2015; Noll & Shenk, 2013;
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Noll et al., 2018). This study aimed to advance research that pre-
viously found direct effects of CM on AP by examining the indi-
rect processes that may explain this relationship with multivariate
analysis. Results of the SEM demonstrate that the effect of CM on
AP and AC may be indirectly mediated by the diverse sequelae of
maltreatment. Thus, CM may act as a catalyst to initiate risk path-
ways to AP and AC, but those trajectories may be sustained by
subsequent mechanisms.

Indirect effects

Because CM influences development across diverse domains of
functioning, we applied a multi-level approach to investigate risk
processes linking maltreatment to AP and AC. Specifically, we
examined seven mechanistic candidates representing several levels
of individual functioning (psychosocial, cognitive, behavioral, and
biological). To our knowledge, these findings represent the first
study to prospectively examine multiple developmental risk trajec-
tories from documented CM to AP and AC.

Nonsignificant indirect pathways

Consistent with extant literature, CM was associated with greater
depressive and PTSD symptoms, earlier age at menarche, more
SRBs, and higher levels of cognitive dysregulation (Cicchetti &
Toth, 2016; Jaffee, 2017; McLaughlin et al., 2020; Noll & Shenk,
2013). However, none of these mechanisms, when competing
for variance within the larger multiple-mediation model, signifi-
cantly elevated risk for pregnancy or childbirth outcomes.
Notably, this study aimed to identify risk processes that occurred
over-and-above, or independent of, the other included variables.
Yet, it is likely that our set of mediators operate in a cascading fash-
ion across development, and it is possible that the statistically non-
significant mediators in our model (e.g., cognitive dysregulation)
impart an indirect effect on AP and/or AC as part of a larger medi-
ational chain. For example, in our model, CM had an indirect effect
on AP via increased substance use, and this effect occurred inde-
pendent of the influence of cognitive dysregulation on AP.
However, it is possible that CM impairs cognitive functioning,
which then increases risk for substance use, which then elevates
risk for AP - representing serial mediation. Conversely, substance
use may result in deficits in executive functioning that increase risk
for poor sexual decision-making and subsequent AP. Because all
mediators in the present model were measured at the same pre-
pregnancy time point (Time 1) to ensure all adolescents were nul-
liparous, it was not possible to explore developmental cascades or
serial mediation. Future studies that begin much earlier in develop-
ment and use cross-lagged models to examine bidirectional, cas-
cading effects will advance this line of research and further
elucidate the developmental unfolding of risk processes that link
CM exposure to AP and AC.

It is also possible that some mechanisms confer low risk in iso-
lation but increase risk as they converge with other mechanisms.
This study examined mechanisms operating at multiple levels of
the individual but the influence of levels on one another is often
reciprocally interactive (Cicchetti & Toth, 2009). For example,
age at menarche or cognitive dysregulation may only influence
AP when synergistically coupled with other risk processes, such
as when those who experience early sexual maturity also engage
in substance use (Negriff et al., 2015). Further research is needed
to explore whether distinct profiles or constellations of risk factors
may uniquely influence pregnancy outcomes.
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Substance use (polysubstance use and use frequency)

Our findings provide support for substance use as an indirect path-
way linking CM to AP and AC. The illumination of this pathway is
consistent with other studies establishing links between maltreat-
ment and substance use (Oshri et al., 2012), and substance use with
unintended AP (Chapman & Wu, 2013; Wellings et al., 2013).
There are several explanations for why greater substance use
may elevate risk for AP. Adolescents who engage in higher levels
of substance use may be more likely to have sex under the influ-
ence, which can complicate sexual communication and impair
contraceptive decision-making during intercourse. Substance use
can also increase the error rate of contraceptive methods through
non-sexual behaviors, such as imperfect use (Trussell, 2009). For
example, an adolescent who is frequently intoxicated may be less
likely to adhere to oral contraceptive guidelines (e.g., missing a pill
or inconsistent timing). Relatedly, individuals who problematically
use drugs and alcohol are more likely to rely on contraceptive
methods that are less effective and male-controlled (e.g., male con-
dom; Terplan et al., 2015), and more likely to engage in sexual
intercourse with a partner who is intoxicated. It follows that a part-
ner who is intoxicated will be prone to ineffective condom use,
increasing the risk of pregnancy. Finally, substance use is related
to involvement with controlling partners (Baker, 2016), and ado-
lescent females who engage in substance use may be at greater risk
of unintended pregnancy via their exposure to abusive patterns of
sexual victimization, nonconsensual sex, and reproductive coer-
cion (PettyJohn et al., 2021).

Pregnancy desires and expectancies

Pregnancy desire and expectancies (i.e., the inability to discern
negative consequences of parenthood and an expressed intention
to become pregnant) emerged as a statistically significant mecha-
nism by which CM indirectly conferred risk for AP and AC.
Specifically, adolescent females with a history of maltreatment
reported an increased combination of pregnancy intendedness
and fewer perceived difficulties related to parenthood than non-
maltreated adolescents, which in turn predicted AP and AC.
This finding is consistent with previous literature demonstrating
an association between CM and heightened pregnancy desire
(Noll et al., 2003; Stevens-Simon et al., 2005).

Although few studies have explicitly examined maltreatment in
relation to pregnancy intentions, studies examining youth in foster
care can be informative to contextualize findings, as the majority of
foster placements are the result of maltreatment. This literature
suggests that youth in foster care express enhanced pregnancy
intentions (e.g., Dworsky & Courtney, 2010), are more likely to
minimize potential downsides of AP, and focus on perceived preg-
nancy benefits, such as the opportunity to create emotional con-
nections (Boustani et al, 2015). Similarly, our finding that
pregnancy desire/expectancies increased pregnancy risk aligns
with other studies reporting that pregnancy intention and an
absence of negative childbirth expectations are both salient factors
in determining AP risk (Sipsma et al, 2011; Stevens-Simon
et al., 2005).

While the association between CM and pregnancy desire/diffi-
culty expectancies is not well understood, there are several specu-
lative explanations for why maltreated adolescent females may
directly seek out pregnancy. CM represents arguably the greatest
failure of the caregiving environment (Cicchetti & Lynch, 1995)
and individuals who suffer maltreatment endure abusive, dysfunc-
tional, inadequate, and emotionally deprived circumstances. As
such, maltreated adolescents may view pregnancy as an
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opportunity for reparative, redemptive, transformative, or empow-
ering experiences, wherein their relationship with their child can
fulfill unmet intimacy needs, address feelings of inadequacy, pro-
vide a sense of purpose, or offer escape from their own anguish
(Beers & Hollo, 2009; Love et al., 2005).

These assumptions are supported by the actual voices of child
welfare-involved adolescent mothers, as represented in qualitative
studies. For example, Aparicio et al. (2015) provided support for
the notion that adolescent mothers in foster placements may view
parenthood as a way to give and receive love that was absent from
their lived experience. Similarly, in a review of 17 qualitative stud-
ies, Connolly et al. (2012) found that many adolescents with mal-
treatment histories believed that adolescent motherhood would fill
an emotional need, be stabilizing, and offer an opportunity to
improve on their parenting experiences. Finally, Svoboda et al.
(2012) detailed self-reported motivations for parenthood among
youth in foster care, which included a desire to parent in a way they
did not experience and a yearning to have something that belongs
to them.

Unexplained variance

Notably, we focused on CM as a specific risk factor for AP and AC,
including distinct individualistic pathways that might link the con-
structs. However, CM is typically embedded within an ecological
context that contains several layers of risk and adversity
(Cicchetti & Lynch, 1993). Further, AP and AC are likely results
of several complex transactions of risk operating at multiple levels
of the ecology (i.e., individual, familial, societal, cultural) and our
model only focused on one level (i.e., the individual). This reality is
represented by the fact that our multi-mediator model only pre-
dicted 25% of the variance in AP and 21% in AC as respective out-
comes. Clearly, several other unmeasured factors influence risk for
AP. Future studies would benefit from an ecological-transactional
approach (Cicchetti & Lynch, 1993) to understand how the indi-
vidual-level processes identified herein transact with factors
present at other levels of the ecology (e.g., family, community,
and cultural influences) to influence AP.

Subtype-specific pathways

We disaggregated sexual abuse, physical abuse, and neglect to dis-
cern whether any of the mediated pathways in our primary model
uniquely stemmed from specific maltreatment experiences, while
also controlling for multi-subtype exposure. Compared to non-
maltreated individuals, substance use was a salient mechanism
linking sexual abuse to AP and AC. However, sexual abuse did
not have a unique indirect effect when directly compared to physi-
cal abuse or neglect. No unique indirect effects emerged for physi-
cal abuse or neglect.

As this is one of the first studies to investigate multiple explana-
tory mechanisms linking CM to AP and AC, there is naturally
scant literature discerning maltreatment subtype-specific path-
ways with which to contextualize our findings. Sexual abuse was
the only subtype with a statistically significant specific indirect
effect, consistent with literature identifying sexual abuse as a dis-
tinct risk for AP (Noll et al., 2018). Further, results suggest that
substance use may be especially prominent in linking sexual abuse
to AP and AC, which is consistent with evidence that sexual abuse
is a unique risk factor for alcohol and substance use disorders
(Noll, 2021). These analyses were intended to be exploratory,
and findings should be interpreted through the limitations of
the hierarchical approach to coding maltreatment subtypes. The
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observed subtype effects occur over-and-above the influence of
multi-subtype exposure; however, we are unable to discern
whether certain combinations of CM types (e.g., sexual and physi-
cal abuse) are more impactful than others. Finally, we were unable
to determine whether the effect between mediating variables and
AP/childbirth statistically differed based on subtype exposure.

Implications

An obvious implication of this study is the imperative to prevent
the initial occurrence of maltreatment to stifle risk trajectories to
maladaptive outcomes before they begin. Too often, interventions
happen late in a maltreated child’s trajectory, well after a challeng-
ing outcome has occurred. That said, the need to prevent maltreat-
ment is well known and difficult to achieve (Cicchetti & Toth,
2016). Thus, we have elected to instead focus on implications per-
taining to the prevention of AP following CM exposure.

Prevention of AP

This study suggests that universal pregnancy prevention programs
designed akin to those delivered in school settings would benefit
from being trauma-informed (SAMSHA, 2014). This would
involve developing curricula specifically designed to address the
unique needs of maltreated youth such that at-risk individuals
and those with detectable CM-related symptoms and behaviors
can be provided with more intensive interventions (Dodge,
2020). Such an approach would also be enhanced by equipping
providers with the knowledge to recognize, and then respond to,
symptoms. The study findings also offer compelling evidence for
the utility of a semi-universal pregnancy prevention approach that
targets the entire child welfare population, based on the notably
high risk for AP following CM exposure (Dodge, 2020). Such pro-
grams may address the role of intended pregnancies. Adolescent
parenthood is now concentrated among youth for whom parent-
hood imposes few opportunity costs; indeed, it is the culmination
of a process through which youth “drop out” of the mainstream
pathway into adulthood - which typically would include educa-
tion, career, and then family formation - when they cannot envi-
sion a viable path. Yet, prevention programs often focus solely or
primarily on sexual activity and contraception use (Bennett &
Assefi, 2005; Sisson, 2012), even those developed specifically for
youth with challenging family contexts (Covington et al., 2016).
Effective prevention programs for CM-exposed youth should seek
to increase the opportunity costs associated with early parenthood
(e.g., by improving education, career, and relational prospects) for
CM-exposed youth.

Implications for treatment

Clinical interventions can be provided to individuals exposed to
maltreatment to prevent the downstream outcomes of AP and
AC. Our findings may help sharpen the precision and efficacy
of such efforts by delineating specific modifiable mechanisms that
are amenable to intervention; namely, substance use and preg-
nancy intentions/difficulty expectations. To date, AP prevention
programs have been successful in lowering rates in the U.S.
(Goesling et al., 2014) but they broadly represent blunt prevention
tools that address universal features (e.g., sex education) and do
little to target unique mechanisms operating for high-risk groups,
such as adolescents with CM histories. Our findings suggest that
individuals who suffered CM are more likely to experience AP
as a result of greater pregnancy desire/lower difficulty expectations
and teaching safe-sex practices to an adolescent with a desire and
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intention to become pregnant is a relatively hopeless strategy to
prevent pregnancy. Instead, effective interventions should aim to
directly modify pregnancy-vulnerable cognitions with these
individuals.

For example, cognitive-behavioral approaches can be leveraged
to address cognitive schemas that are contaminated by maltreat-
ment experiences by restructuring maladaptive thinking patterns
pertaining to pregnancy (e.g., “pregnancy represents an opportu-
nity to heal”), as well as balancing unrealistic expectations (e.g.,
“parenting will be easy”) with realistic alternatives. Practitioners
may also use activities, such as decisional balance exercises, to
facilitate decision-making with adolescents by encouraging sys-
tematic weighing of the benefits and challenges of pregnancy. If
youth elect to begin families, they may benefit from programs that
offer multi-faceted support with the challenges of transitioning to
parenthood during adolescence (Harding et al, 2020; Paradis
et al,, 2013).

Alternatively, these youth may benefit from relational inter-
ventions, such as Interpersonal Psychotherapy (IPT-A;
Mufson, 2004) or Attachment-Based Family Therapy (ABFT;
Diamond & Siqueland, 1995), that create opportunities for the
adolescent to experience corrective relationships within their
existing environments, rather than seeking out connection
through a future pregnancy. Although relational interventions
are effective in abating the sequelae of CM (Toth et al., 2013),
most maltreatment survivors remain in the custody of their
parents (Child Welfare Information Gateway, 2021) and youth
must navigate repairing interpersonal dynamics with maltreating
parents. Multiple relational interventions have been specifically
designed to cautiously intervene with maltreating families and
their children (Toth & Gravener, 2012). It is recommended that
adolescent-focused relational interventions include: (a) initial
assessment and ongoing monitoring of abusive parenting; (b)
provision of support for the maltreating parent (e.g., emotional
support and basic needs assessment); and (c) a tiered-service
delivery model that initially focuses on parental sensitivity and
the parent’s capacity to engage in intervention before progressing
to more intensive relational treatments (Valentino, 2017).

Similarly, traditional messaging around reproductive health
may not be enough to prevent AP in maltreated youth, especially
among sexual abuse survivors, if subsequent substance use prob-
lems remain unaddressed. Evidence-based interventions that
address substance use in maltreatment survivors through the
development of adaptive coping alternatives (Cicchetti &
Handley, 2019) may prevent undesirable pregnancy outcomes.
Additionally, pregnancy prevention can be embedded within
substance use intervention programs to further mitigate the risk
of AP. For instance, condom use is typically promoted within
substance use programs to prevent the higher rates of STIs occur-
ring in this population (Terplan et al., 2015). However, condoms
are typically male-controlled and only considered moderately
effective in preventing pregnancy, ranked in the third tier of con-
traceptive efficacy (World Health Organization, 2021). Substance
use programs may infuse contraceptive method choice counsel-
ing and promote dual-use contraceptive recommendations that
balance STI and pregnancy prevention (e.g., condom and
implanted contraceptive; Terplan et al., 2015). Additionally, sub-
stance use interventions designed for adolescents might consider
the intersection of dating abuse and substance use to mitigate
pregnancy risk by assessing for reproductive coercion and rela-
tionship abuse, and providing education, resources, and harm-
reduction counseling (Hill et al., 2019).
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Strengths and limitations

Although advancing the current literature, these findings need to
be considered within the context of study limitations. First, we
examined several mechanistic pathways across multiple levels of
analysis; however, our list of mechanisms is not exhaustive, and
it is possible that other factors play a role in sustaining complex
trajectories to AP and AC following CM. For instance, relationship
violence (e.g., reproductive coercion) was presented as an explan-
ation for some findings (e.g., Miller et al., 2014), yet we did not have
a strong measure of relationship abuse to formally test this mecha-
nism. Further, we tested six salient confounding variables, yet it is
possible that other unexplored contextual variables influence the
association between CM and AP, and causal assumptions would
be improved with quasi-experimental designs that account for
genetic confounding. As such, the results of the presented SEM
provide tentative evidence that the modeled causal assumptions
are plausible; however, as with any SEM, results must be replicated
and considered against alternative models (Bollen & Pearl, 2013).

Second, our study was designed to focus on substantiated mal-
treatment and, while this may improve objective rigor, it may also
decrease generalizability by excluding unsubstantiated or unre-
ported cases of maltreatment. Further, our study design was posi-
tioned to examine a global classification (exposure vs. no exposure)
of CM and there were inherent limits on our ability to test alter-
native maltreatment parameters (e.g., polyvictimization, timing,
chronicity). Third, we did not identify outcome-specific pathways
from CM to AP and AC, respectively. This may suggest that once
trajectories of AP risk begin, they are also likely to culminate in
birth. Further research is needed in this area. Fourth, several of
the predictor variables (e.g., CM exposure, condom use, substance
use, pubertal timing) vary by race/ethnicity (Bleil et al., 2017;
Hampton-Anderson et al., 2021; Holliday et al., 2018; Jackson
et al,, 2016), yet the current model did not examine whether the
developmental pathways linking CM to AP and AC differed based
on race/ethnicity. Future studies could explore such differences to
help inform the unique needs of racially/ethnically diverse female
adolescents exposed to CM.

Despite the limitations, there are several methodological
strengths of this study. The prospective cohort design and use of
longitudinal data strengthens the inferences of the indirect path-
ways revealed in the multiple-mediation model. Moreover, to
our knowledge, this is the first multiple mediator test of the rela-
tionship between CM and AP and AC. Additionally, the use of a
demographically matched comparison group minimizes the pos-
sibility of confounding demographic effects (e.g., income, minority
status, family constellation). Further, the model incorporates
multi-method data, including substantiated CPS records of mal-
treatment and medical records of childbirths.

Conclusion

Adolescents who experience pregnancy following CM are not a
homogenous group and a diversity of explanatory pathways
may exist. In the current study, two pre-pregnancy constructs —
substance use and pregnancy desires/expectancies — emerged as
statistically significant and unique pathways to subsequent AP
and AC. The findings gleaned from this study: (1) make a unique
contribution to the extant literature; (2) act as a step toward elu-
cidating the developmental pathways to AP and AC for maltreated
female adolescents; and (3) highlight salient developmental targets
for interventions designed to prevent AP. Given that approxi-
mately 678,000 children suffer CM each year (USDHS, 2019),
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and the rates of AP in the U.S. far exceed those of similar countries,
addressing the factors involved in this association can have consid-
erable impact for individuals, families, and society.
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