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ABSTRACT

Given the importance of early prevention and intervention strategies for children
exposed to trauma, detection of early risk factors for exposure to traumatic events in
childhood is critical. The present study examined associations between three known
prenatal risk factors that characterize environmental instability in utero—prenatal
substance exposure, prenatal violence victimization, and unintended pregnancy—and
child exposure to interparental violence and other adverse experiences in a sample of
198 mother—child dyads (M child age = 44.48 months) referred to a hospital clinic
for treatment following exposure to trauma. Prenatal substance and violence expo-
sure were associated with child trauma exposure, and prenatal violence victimization
was also associated with maternal severity ratings of traumatic exposures. Unintended
pregnancy was not associated with child trauma exposure or severity. These findings
expand our understanding of prenatal risk factors for trauma exposure in childhood
and, specifically, highlight prenatal substance exposure and violence victimization
as risk factors for subsequent exposure to trauma in early childhood. Results suggest
that prenatal prevention and intervention programs should target reducing maternal

substance use and in-utero exposure to violence.
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Dada la importancia de las estrategias de prevencion e intervencion tempranas para nifios expuestos al trauma, el detectar

los tempranos factores de riesgo en el caso de estar expuesto a eventos traumaticos en la nifiez es critico. El presente estudio

examind las asociaciones entre tres conocidos factores de riesgo prenatales que caracterizan la inestabilidad ambiental en

el utero —el haber estado expuesto a sustancias prenatalmente, la victimizacion de la violencia prenatal, y el embarazo no

intencional —y el que el nifio esté expuesto a la violencia entre progenitores (IPV) y otras experiencias adversas en un grupo

muestra de 198 diadas madre-nifio (edad promedio del nifio = 44.48 meses) que habian sido referidas a una clinica hospital

para el tratamiento que seguia al haber estado expuestos al trauma. El haber estado expuesto a sustancia y violencia prenatal

786 © 2019 Michigan Association for Infant Mental Health

wileyonlinelibrary.com/journal/imhj Infant Ment Health J. 2019;40:786-798.


https://orcid.org/0000-0002-0167-3392
https://orcid.org/0000-0002-3685-2710
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fimhj.21815&domain=pdf&date_stamp=2019-09-11

COHODES ET AL. Wl LEY 787

se asocid con el hecho de que el nifio habia estado expuesto a trauma, y la victimizacién de la violencia prenatal también
se asocid con la severidad maternal de clasificacion de la exposicion traumatica. El embarazo no intencional no se asocid
con la exposicion del nifio al trauma o la severidad. Estos resultados amplian nuestra comprension de los factores de riesgo
prenatales en cuanto al haber estado expuesto al trauma en la nifiez y, especificamente, subrayan el haber estado expuesto a
sustancias prenatalmente y la victimizacidn de la violencia como subsecuentes factores de riesgo para estar expuesto al trauma
en la temprana nifiez. Los resultados sugieren que los programas de prevencion e intervencion prenatales deber enfocarse en

reducir el uso de sustancias por parte de la madre y el estar expuesto dentro del utero a la violencia.

PALABRAS CLAVES
factores de riesgo prenatales, estar expuesto a sustancias prenatalmente, la victimizacién prenatal de la violencia, embarazo no intencional, trauma, nifios

en edad prescolar

RESUME

Vu I'importance des stratégies de prévention précoce et d’intervention pour les enfants exposés au trauma, la détection de
facteurs de risque précoce pour I’exposition a des événements traumatiques s’avere critique. Cette étude a examiné les liens
entre trois facteurs de risque prénatals connus qui caractérisent I’ instabilité environnementale in utero —1’exposition prénatale
a des substances toxiques, la victimisation liée a la violence prénatale, et la grossesse involontaire — ainsi que I’exposition
a la violence conjugale et d’autres expériences adverses chez un échantillon de 198 dyades mere-enfant (moyenne d’age de
I’enfant = 44,48 mois) envoyées consulter en clinique hospitaliere pour un traitement suivant une exposition a un trauma.
L’exposition a la toxicomanie et 1’exposition a la violence étaient liées a I’exposition de 1’enfant au trauma et la victimisation
liée a la violence prénatale était également li€e a la sévérité des scores maternels d’expositions traumatiques. La grossesse
involontaire n’était pas liée a I’exposition au trauma de 1’enfant ou a la sévérité. Ces résultats élargissent notre compréhension
des facteurs prénatals d’exposition au trauma dans 1’enfance et mettent en lumiere plus spécifiquement I’exposition a la
toxicomanie prénatale et la victimisation liée a la violence en tant que facteurs de risque d’exposition ultérieure au trauma
durant la petite enfance. Les résultats suggerent que la prévention prénatale et les programmes d’intervention devraient cibler

la réduction d’utilisation toxicomane maternelle et I’exposition a la violence in-utero.

MOTS CLES
facteurs de risque prénatal, exposition a des substances toxiques avant la naissance, victimisation liée a la violence prénatale, grossesse involontaire, trauma,

petite enfance

ZUSAMMENFASSUNG

Angesichts der Bedeutung frither Praventions- und Interventionsstrategien bei traumatisierten Kindern, ist die Aufdeckung
potenzieller Risikofaktoren fiir Traumatisierung entscheidend. Die vorliegende Studie iiberpriift Zusammenhénge zwischen
drei bekannten, eine Umgebungsinstabilitit in utero charakterisierenden, prianatalen Risikofaktoren (prinatale Drogen- bzw.
Gewaltexposition und ungewollte Schwangerschaft) und kindlicher Belastung durch zwischenelterliche Gewalt (interparental
violence; IPV) sowie anderen widrigen Erfahrungen. Die Stichprobe bestand aus 198 Mutter-Kind Dyaden (mittleres Alter
der Kinder = 44.48 Monate), die sich aufgrund traumatischer Erfahrungen in Behandlung begeben haben. Prinatale Drogen-
bzw. Gewaltexposition wiesen Zusammenhange zu kindlicher Traumatisierung auf. Des Weiteren wies pranatale Gewalt-
exposition auch einen Zusammenhang zu den miitterlichen Ratings der Traumaschwere auf. Ungewollte Schwangerschaft
war nicht mit kindlicher Traumatisierung oder Traumaschwere assoziiert. Diese Ergebnisse ermoglichen es uns, prinatale
Risikofaktoren fiir kindliche Traumatisierung besser zu verstehen. Insbesondere werden prinatale Drogen- und Gewaltex-
position als Risikofaktoren fiir eine darauffolgende Traumatisierung in der frithen Kindheit hervorgehoben. Die Ergebnisse
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legen nahe, dass prénatale Priventions- und Interventionsprogramme darauf abzielen sollten, miitterlichen Drogenkonsum

und Gewalterfahrungen in utero zu minimieren.

STICHWORTER

pranatale Risikofaktoren, prinatale Drogenexposition, pranatale Gewalterfahrung, ungewollte Schwangerschaft, Trauma, Kinder im Vorschulalter

ek

N UIgEESNTE T EL~ORM T ENAOTIEOEEM,EEZEZ D L, NEMIC N T U~ &b HkEIC
BREINDUMOBRK T2 RNT A Z EIINATH L, AFRIL. b7 U IR IVUEGED T DITHEBED S
TR SNT2198 MLDFET- (1 £ b O FEXJ4FEHR 44.48 7 H) IZB W T, BN DOBRE AR L EMEZ RS 535
OEEFIDOMAERT Y A 7 W70y #ZE, RIEHORER, THERIMR-, X— M —HO&T
(IPV) °Z DO WHEAEBRIC - E LN BEns 2 &, LOBEMEEZRF L, BEMOEKY L BEH~DRE
E, TELO N T U~RBRBELHEEL, BEMORINEFRIIREO N7 U~ EBEOHEIN S OFHN & & BE L7z,
THREDRIERIETFELD T U BRBCERLAN SITHEHEL W hotz, ZNHDORERNS/NEHO T v~<2
FICEET HRRIRID U R 7 NF~DFx OHMRNILE Y . KB IBEHOERY 2% L 2 ERHTREH/NEH o
N7 U BB & VRAZRTFTHD LT D, WERMDOTHEMNAT 7T T AT, BEOEYMHER &
FRIRMICRAIC SN Z L2 BOLTI L2 X~y MITRETHD &, ZOERNLIRET D,

X—v—F

JI6 R o e B K -, s R oo S 5 7%, I R o %) e 1, FHIRQIEIR, b2 7 ~, iheEnr R

T

SR AR A 155 Y 5 2 L SOD TS R T SRR B B A, A L B A2 AR A R R N R BB R AT
RNGAR IS 2 BB a2 T He A2 IR 1Y 198 R BER- S B AHARA b CPI4 S BAR B = 44.48 M), ¥R =T JIAY
RN 3R - AT E ~ ERTR 32 H ~ ROEIMEA - Mt A e B b B T B AR ACRE ) 22 ) (TPV) R
oA BLARIER A A BB . RI5HE i) L0 P 0 2 g AR B 5 B (A5 A o, 2 T2 ) 32 S L BRI S A O AR B .
HIMEE 2 B G B A A el R T R P M o IS ST A RS T A ST G ] 85 ) 2 iR R R A B, ) 56 o E i
YYEAE AR )52 %, 2R S LA AR R R R . A5RERE, AERTTER AT TSI R FAR, RERZIE R R A
WL fe R E T KRR

i i

E BB K1 36, E B0 R L, FE R 052, ML, RIS, S 5

uedla

8 Aasliall Eilaadl (i yill 5 jSaall laall Jalse (e CalSH ol dpudil) Clarall Gaa prall JibU 3 jSuall Jail) 5 208 5l ) il daal ) lailly
Jala o gall G paill & ) ) EGY) axe Saa 5aY gl 08 A e yhad al o A (el Y1 Al )l oda gl A il el A galall s e
AY) LS (e 198 (e die S Aludl el (g 0y 5 cpuall 1) (G Caiall JELY) (i yai g - 3 paaliall e Jandl g 33Y 5l LT oY) 5 32V 5l) J s
Caiall (i el 52Y 5l AGlud) o) pal) Jasi iy ilarall (i il 3ay Ml Al 3ale ) agilla) o3 0l (el 44.48 = ikl jae Jausia) Jikall
loral (i jeilly 3 geaiall e deall Jagiy ¥y lenall sady oY) < 0 Y 5l U8 Caiall e aalill oY) dag y LS (JikY) clenal (il
A sl iyl e g guall Jadh canill an g eyl sihall Al ja (8 Cilaseall (i paill 833 gl I8 jladll Jal gal Liagd miliill 028 a3y Lgtind i JLilaY)
3N 5l 8 Jail) 5 48 5l el 5 o () i) g 5 Saal) Al alall Al je 3 ileall BadU) G paill jhad (ol gaS Caiall e anlill ¢l3Y) 55V 1 Jd L
ol Jals caiall i il 5 Jaadl ol 3 pall alad (e aal Cargins of i

A ) cilalst)

A paall i e s (8 JUlY) gl darall 63 galall e Jaadl @2V ol oLl o)) 3oV ol J L o) gl i paill 82Y ) J yladl) el s



COHODES ET AL.

1  INTRODUCTION

An estimated 70% of children in the United States experience
a Criterion A traumatic event before age 16 years (Copeland,
Keeler, Angold, & Costello, 2007). Exposure to traumatic
events in childhood is associated with elevated risk for
multiple types of psychopathology (Alisic et al., 2014;
McLaughlin & Lambert, 2017) and confers risk for impaired
functioning across a wide variety of psychological, social,
and cognitive domains (e.g., Anda et al., 2006; Bick &
Nelson, 2016). A limited line of research has focused on the
identification of parental-, household-, and community-level
risk factors associated with subsequent child exposure to
trauma (Brown, Cohen, Johnson, & Salzinger, 1998; Chaf-
fin, Kelleher, & Hollenberg, 1996), and a separate line of
research has focused on developmental correlates of known
prenatal risk factors (e.g., Jasinski, 2004; Pallitto, Campbell,
& O’Campo, 2005; Taillieu & Brownridge, 2010; World
Health Organization, 2011). However, previous research
has not examined the intersection of these two areas of
study—namely, the identification of prenatal predictors of
childhood trauma exposure—which has the potential to
improve the detection of risk for adverse childhood outcomes
during pregnancy. Such early risk identification could be
critical in determining when and how to intervene to mitigate
risk for exposure to early childhood trauma and subsequent
development of mental illness (Shonkoff et al., 2012).

Using data from a sample of children and parents referred
for trauma services at a community hospital, the present study
tested the hypothesis that exposure to specific risk factors
associated with environmental instability in utero would be
associated with later offspring exposure to trauma during
childhood. Prenatal environmental risk may confer risk for
childhood trauma via prolonged exposure to environmental
and relational instability following birth and through-
out childhood. To assess environmental risk, the present
study focused on three prenatal risk factors that indicate
environmental instability: prenatal exposure to violence vic-
timization, prenatal exposure to substances, and unintended
pregnancy. As highlighted later, each of these prenatal risk
factors has been associated with offspring outcomes across
development and was thus selected for this study to test
associations with child trauma exposure to further elucidate
the complex cascade of risk factors associated with child
psychopathology.

1.1 | Effects of prenatal violence victimization
on child outcomes

Exposure to violence in childhood is an established risk fac-
tor for the development of psychopathology (e.g., Bogat,
Dejonghe, Levendosky, Davidson, & von Eye, 2006; Cooley-
Quille, Boyd, Frantz, & Walsh, 2001; Fowler, Tompsett,
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Braciszewski, Jacques-Tiura, & Baltes, 2009; Lynch, 2003),
impairments in cognitive development (e.g., Cohodes, Hagan,
Lieberman, & Dimmler, 2015), and impairments in social
functioning (e.g., Humphreys, Kircanski, Colich, & Gotlib,
2016). However, there has been substantially less research on
the impact of exposure to violence in utero on child develop-
mental outcomes.

Among the limited research on prenatal exposure to
interparental violence (IPV; fetal exposure to violence perpe-
trated against a pregnant mother), IPV exposure in utero has
been associated with higher risk for perinatal death (Coker,
Sanderson, & Dong, 2004) as well as preterm delivery and
low birth weight (Donovan, Spracklen, Schweizer, Ryckman,
& Saftlas, 2016). Several studies have also demonstrated
the role of exposure to IPV during pregnancy in conferring
risk for children’s socioemotional development. IPV during
pregnancy is associated with the development of posttrau-
matic stress disorder symptoms and patterns of disrupted
attachment, over and above the effect of postbirth exposure to
IPV in both infants and preschool-aged children (Levendosky,
Bogat, Huth-Bocks, Rosenblum, & von Eye, 2011). Similarly,
in school-aged children, IPV exposure during pregnancy is
associated with higher rates of dissociative symptoms (Yalch,
Black, Martin, & Levendosky, 2016), internalizing and
externalizing problems, and heightened cortisol reactivity
(Martinez-Torteya, Bogat, Levendosky, & von Eye, 2016).

Despite evidence that IPV exposure during pregnancy is
associated with offspring trauma-related symptomatology,
to our knowledge, previous studies have not examined
whether exposure to IPV during pregnancy is associated
with increased risk for exposure to violence in infancy and
early childhood. IPV during pregnancy is associated with
significant family-level risk including increased number
of maternal stressful life events, increased maternal parity
(Cokkinides & Coker, 1998), maternal age under 20 years,
low household income, maternal history of psychopathology
(Kingston et al., 2016), residential neighborhood instability,
lack of involvement of partners, and being in an uncommitted
relationship (Li et al., 2010), suggesting that this exposure
may be associated with parental-level risk that extends
beyond the prenatal period. These associated environmental
risk factors suggest that beyond the isolated effects of expo-
sure to violence in pregnancy, the correlates of this exposure
may confer additional risk for family context and trauma
exposure following birth.

1.2 | Effects of prenatal substance exposure on
child outcomes

Children exposed to substances during the prenatal period
may experience a risk “caravan” (Layne et al., 2010) in
childhood, defined as a series of related risk factors that
co-occur, as prenatal substance exposure is associated with
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several indicators of generalized instability of the family
unit and parent—child relationship. For example, prenatal
substance exposure during pregnancy is associated with
living in high-risk environments, poor nutrition, family insta-
bility and homelessness, and limited social support (Freier,
1994) as well as poorer quality of parent—child relationships
(Johnson et al., 2002).

Maternal substance use during pregnancy is associ-
ated with prenatal complications (Armstrong, McDonald, &
Sloan, 1992; O’Leary, Nassar, Kurinczuk, & Bower, 2009),
adverse birth outcomes (e.g., Bauer et al., 2005), and later
neurodevelopmental functioning and behavior in childhood
(Green, 2007; Leech, Richardson, Goldschmidt, & Day,
1999). Individuals with fetal alcohol syndrome and fetal alco-
hol effects are more likely to experience functional prob-
lems later in life (e.g., experiencing trouble with the law,
confinement, alcohol and drug problems) (Streissguth et al.,
2004). In addition, maternal drug use during pregnancy is
associated with higher rates of cognitive deficits in childhood
(Nygaard, Moe, Slinning, & Walhovd, 2015) and impairment
in developmental functioning (e.g., language, social function-
ing, vocalizations) at age 3 years (Kartin, Grant, Streissguth,
Sampson, & Ernst, 2002), an outcome that is also associated
with increased violence victimization (Sobsey, 2006).

1.3 | Effects of unintended pregnancy on child
outcomes

Unintended pregnancy rates are higher among low socioeco-
nomic status (SES) mothers (particularly among women who
have not completed high school) and single or cohabitating
mothers (Finer & Henshaw, 2006; Finer & Zolna, 2011),
suggesting that unintended pregnancy may be an indicator
of lower stability in the parental relationship and familial
context. Previous research has linked unintended pregnancy
with risk for adverse perinatal outcomes such as prematurity
(e.g., Mohllajee, Curtis, Morrow, & Marchbanks, 2007) and
difficulty breast-feeding (Dye, Wojtowycz, Aubry, Quade, &
Kilburn, 1997). Later in development, unintended pregnancy
has been associated with lower self-esteem in childhood
(Axinn, Barber, & Thornton, 1998), diminished educational
outcomes (Myhrman, Olsen, Rantakallio, & Laara, 1995),
and poorer relationship quality with mothers (Barber, Axinn,
& Thornton, 1999; Ispa, Sable, Porter, & Csizmadia, 2007).
Most relevant to the present study, unintended pregnancy is
associated with increased risk for child abuse and violence
exposure (Goto, Yasumura, Yabe, Anazawa, & Hashimoto,
2005; Goto, Yasumura, Yabe, & Reich, 2006; Hunter,
Kilstrom, Kraybill, & Loda, 1978; Sidebotham, Heron, &
Teamc, 2003; Zuravin, 1987, 1991). In particular, the Avon
Longitudinal Study of Parents and Children has reported
that children who were registered with an agency for child
protective services at age 6 years were almost three times

more likely to have been the result of an unintended preg-
nancy (as reported by mothers at 12 weeks of pregnancy)
(Sidebotham et al., 2003). Although the present study focuses
on general offspring trauma exposure rather than just abuse
or violence exposure, results of these previous studies have
suggested that the unintended nature of a pregnancy may
confer significant risk for child trauma exposure postbirth.

1.4 | Associations among risk factors

Some prior evidence has suggested that violence victimiza-
tion in utero, substance use during pregnancy, and unplanned
pregnancy are related risk factors for outcomes following
birth. Unplanned pregnancy is associated with increased rates
of physical maternal violence victimization during pregnancy,
with mothers with unplanned pregnancies being 2.5 to 4 times
more likely to become victims of violence than are mothers
with planned pregnancies (Campbell, Garcia-Moreno, &
Sharps, 2004; Finer & Zolna, 2011; Gazmararian et al.,
1995; Goodwin et al., 2000; Lau, 2005). Increased rates of
violence victimization during pregnancy among mothers with
unexpected pregnancies may be partially explained by per-
petrators’ questioning of paternity and resulting anger toward
mothers (Chambliss, 2008). Prenatal substance use has also
been associated with violence victimization in utero (Li et al.,
2010), likely because substances may aggravate interactions
between violent perpetrators and pregnant women and due
to the fact that alcohol and other substances may provide a
coping mechanism following violence exposure (Chambliss,
2008; Lipsky, Holt, Easterling, & Critchlow, 2005; Narayan,
Hagan, Cohodes, Rivera, & Lieberman, 2016). In addition,
unplanned pregnancy has been linked with increased rates
of substance exposure in utero due to the fact that preg-
nant women may follow typical lifestyle habits prior to
knowledge of their pregnancy (Altfeld, Handler, Burton, &
Berman, 1998; Floyd, Decouflé, & Hungerford, 1999; Weller,
Eberstein, & Bailey, 1987). Despite the fact that these factors
are theoretically linked, testing individual pathways among
specific risk factors and outcomes in later development is a
necessary step in identifying the most cost-effective preven-
tion and intervention approaches, as there are likely unique
trajectories of risk associated with each of these factors.

1.5 | The present study

Despite well-documented associations between prenatal risk
factors and both contextual risk factors for traumatic expo-
sure in childhood and adverse child developmental outcomes,
few studies have tested whether these risk factors directly pre-
dict childhood exposure to traumatic events or the severity
of these exposures. One such study has found that prenatal
maternal substance use predicted child maltreatment and fos-
ter care placement transitions (Smith, Johnson, Pears, Fisher,
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& DeGarmo, 2007), suggesting that prenatal substance expo-
sure may confer longitudinal risk for children’s exposure to
adverse life events and compromised parenting stability and
functioning. Building on this work, the present study tested
the impact of three prenatal risk factors that may represent
environmental instability in utero (prenatal substance expo-
sure, prenatal violence victimization, and unintended preg-
nancy) on offspring exposure to traumatic events in childhood
as well as the severity of these events. It was hypothesized
that each prenatal risk factor would predict greater childhood
exposure to traumatic events and greater maternal-reported
severity of trauma exposure in a sample of preschool-aged
children exposed to trauma.

2 | METHOD

2.1 | Participants

The current study included 198 children (102 male; M, =
44.48 months, SD = 15.33) and mothers (Mage = 31.04 years,
SD = 6.59) who were referred to the Child Trauma Research
Program at the University of California, San Francisco, a
clinic specializing in trauma-focused therapy for preschool-
aged children and their caregivers. Mother—child dyads were
referred due to concern about the child’s behavior and/or the
mother’s parenting following the child’s exposure to trauma.
Referral sources included family court, domestic violence ser-
vice providers, medical providers, preschools, other agencies,
child protective services, former clients, and self-referrals.
Dyads met the following inclusion criteria: The child was
between the ages of 3 and 5 years at time of intake; the
child was exposed to a traumatic event; and in cases involving
domestic violence, the perpetrator of parental violence was no
longer living in the home with the dyad. Exclusionary criteria
consisted of the following: mother or child mental intellec-
tual disability or autism spectrum disorders, current maternal
substance abuse, or a maternal or child life-threatening medi-
cal condition. In addition, mothers and children had to speak
either English or Spanish. In line with the exclusion criteria
of the broader trial from which dyads were drawn, cases were
excluded if there was documentation of confirmed physical or
sexual abuse perpetrated by the mother against the child.
Children in the study were 47.5% Latino/Latina (n = 94),
21.7% mixed ethnicity (n = 43), 13.1% White (n = 26), 12.1%
African American (n = 24), 3.0% Asian (n = 6), and 2.5%
“other” (n = 5). Children were 42.4% monolingual English
speakers (n = 84), 20.2% monolingual Spanish speakers (n =
40), and 11.1% bilingual English and Spanish speakers (n =
22); language data were missing for 25.8% of children in the
study (n = 51). Mothers were 52.0% Latino/Latina (n = 103),
17.7% Caucasian (n = 35), 12.6% African American (n = 25),
8.6% mixed ethnicity (n = 17), 5.1% Asian (n = 10), and 4.0%
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“other” (n = 8). Mothers were 55.6% English-speaking (n =
110), 36.4% Spanish-speaking (n = 72), and 1.0% bilingual
English- and Spanish-speaking (n = 2); language data were
missing for 6.1% of mothers in the study (n = 12). Mothers had
completed an average of 12.76 years of education (SD =4.11)
and had mean family annual incomes of $21,965.16 per year
(SD = $20,209.44), with 60.6% of families reporting incomes
below the federal poverty line per the 2004 Department of
Health and Human Services Guidelines.

2.2 | Procedure

The Committee for Human Research at the University of
California, San Francisco and the Institutional Review Board
of San Francisco General Hospital approved all research
procedures, and each participant gave informed consent to
participate in all research procedures prior to participating
in the study. Mother—child dyads who met study criteria and
who were willing to participate were scheduled for an initial
clinic appointment. Mothers were scheduled for a clinic visit
in which they were administered a semistructured interview
that asked about demographic information, mother’s preg-
nancy with the target child, current maternal functioning,
and child lifetime trauma exposure and severity as part of
a more extensive assessment battery prior to enrolling in
an efficacy trial for Child-Parent Psychotherapy. Mothers
were assessed by postdoctoral fellows, predoctoral interns,
and master’s-level trainees in clinical psychology and social
work who were supervised by licensed clinical psychologists.
Interviews were conducted in an interview room at a hospital-
based clinic specializing in early childhood trauma treatment
and clinical research. At the end of the intake assessment
phase, mothers were paid $30 for their participation.

2.3 | Measures

2.3.1 | Maternal measures

2.3.1.1 | Prenatal substance exposure

As part of a more extensive demographic interview, during the
baseline interview, mothers were asked, “Was there substance
use during pregnancy [with the target child]?” Given the
relatively low frequency of prenatal substance use reported
(16.7%, n = 33), a binary variable of “any prenatal substance
use,” which included any alcohol or drug use during preg-
nancy, was created.

2.3.1.2 | Prenatal violence victimization

During the baseline interview, mothers were asked whether
they had experienced any of 10 types of physical violence
during their pregnancy with the target child: being hit in
the head, stomach, or elsewhere; choked; pushed; slapped;
kicked; thrown to the ground; knifed; or threatened/shot with
a gun (10 items; a = 0.75). A dichotomous variable of any
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physical violence victimization (n = 116, 58.6%) was com-
puted. Of these mothers, 93.0% (n = 106) reported that the
children’s fathers had been the perpetrators of the violence
during pregnancy.

2.3.1.3 | Unintended pregnancy

During the demographic interview, mothers were asked, “Was
the pregnancy planned?” In the present study, responses were
reverse-coded for a binary variable of “unintended preg-
nancy” (63.6%, n = 126).

2.3.2 | Child measures

2.3.2.1 | Child exposure to traumatic events and event severity
Child lifetime trauma exposure was assessed using the Trau-
matic Events Screening Inventory—Parent Form, Revised
(Ippen et al., 2002), which assessed the target child’s exposure
and response to 23 adverse experiences such as maltreatment,
exposure to family or community violence, accidental injury,
and loss or separation from caregivers. This study used a sum
of the total number of children’s traumatic life events in addi-
tion to a composite score of parental ratings of severity (i.e.,
the degree to which the child was affected by the traumatic
event). This inventory has been validated against other mea-
sures of children’s violence exposure (Berent et al., 2008).

2.4 | Data analysis plan

Hierarchical multiple regression analyses were performed to
test the hypothesis that three prenatal risk factors (prena-
tal substance exposure, prenatal violence victimization, and
unintended pregnancy) would be associated with a cumula-
tive total of children’s lifetime exposure to traumatic events
(referred to henceforth as child trauma exposure) as well as
maternal ratings of the severity of these exposures (referred
to henceforth as child trauma severity). For each regression
model, the covariates (child age, maternal years of educa-
tion, and household average monthly income) were entered
in the first block, and the predictor variables (prenatal sub-
stance exposure, prenatal violence victimization, and unin-

TABLE 1 Descriptive statistics for main study variables
Variable n Min-Max
Child trauma exposure 198  0-12
Child trauma exposure severity 198  0-10
Child age (months) 198 2-72
Average monthly family income ($) 198  0-8,000
Maternal years of education 198  0-22
Maternal report of prenatal substance use 33 -
Maternal report of prenatal violence exposure 116 —
Maternal report of unintended pregnancy 126 -

tended pregnancy) were entered in the second block of each
respective regression model. As a secondary analysis, all pre-
dictors were included in one model to test whether each pre-
dictor had dissociable effects on child exposure to trauma and
parent-reported severity of trauma exposures.

3 | RESULTS

Table 1 presents descriptive statistics for all major study vari-
ables. Mothers reported that children were exposed to an aver-
age of 5.63 traumatic events in their lifetime (SD = 2.52,
range = 0-12 traumatic exposures); 16.7% of mothers (n =
33) reported that their child had been prenatally exposed to
substances, 58.6% of mothers (n = 116) reported that their
child had been prenatally exposed to violence, and 63.6% of
mothers (n = 126) reported that their pregnancy with the tar-
get child had been unintended.

All predictor and outcome variables were normally dis-
tributed. Preliminary analyses were conducted to examine
associations between demographic and predictor variables
(e.g., each prenatal risk factor). Study variables did not dif-
fer significantly based on child sex (Ps > .80). Child age
was significantly positively associated with both child trauma
exposure and child trauma severity, r(196) = 0.17, P = .017
and r(196) = 0.16, P = .026, respectively. Maternal years
of education was also significantly positively associated with
child trauma exposure, r(196) = 0.21, P = .003. Based on
these associations as well as previously reported associa-
tions between family income and trauma exposure (Drake &
Pandey, 1996), child age, maternal years of education, and
household average monthly income were included as covari-
ates in all models. Chi-square tests revealed that predictor
variables (prenatal substance use, prenatal violence exposure,
and whether the pregnancy was planned) were not signifi-
cantly related to one another, Ps > .08.

Consistent with hypotheses, controlling for child age, child
sex, maternal years of education, and household average
monthly income, prenatal substance exposure was positively
associated with child trauma exposure, B = 0.96, SE = 0.47,

Percent

M SD Variance Skewness Kurtosis of sample
5.63 2.52 6.33 0.31 -0.54 -

3.75 2.26 5.12 0.63 -0.21 -

44.48 15.34 235.32 —-0.49 -0.22 -
1,830.43 1,684.12 2836272.54 1.77 2.83 -

12.76 4.11 16.85 —0.64 0.25 -

- - - - - 16.7

- - - - - 58.6

- - - - - 63.6
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P = .044, p = 0.14, despite child age and maternal years of
education both emerging as significant predictors of child
trauma exposure, B = 0.03, SE = 0.01, P = .008, g = 0.19
and B = —0.01, SE = 0.01, P = .008, g = 0.19, respectively.
Prenatal substance exposure accounted for 12.70% of the
variance in child exposure to trauma following birth. Prenatal
substance exposure was not significantly associated with
child trauma severity, B = 0.68, SE = 0.44, P = .118,
p=157.

Findings on prenatal violence victimization were also
consistent with hypotheses. Controlling for child age, child
sex, maternal years of education, and household average
monthly income, prenatal violence victimization was posi-
tively associated with child trauma exposure, B = 0.80, SE =
0.35, P = .024, p = 0.16, over and above the effects of child
age and maternal years of education, which also emerged
as significant predictors in the model, B = 0.03, SE = 0.01,
P = .007, p =0.18 and B = 0.14, SE = 0.05, P = .002,
f = 0.23, respectively. Prenatal violence victimization was
also significantly associated with child trauma severity, B
= 0.71, SE = 0.32, P = .031, § = 0.15, above and beyond
the effect of child age, which also emerged as a significant
predictor in the model, B = 0.03, SE = 0.01, P = .014, § =
0.17. Prenatal violence victimization accounted for 13.20%
of the variance in child exposure to trauma following birth
and 6.90% of the variance in parent-reported severity of child
exposure to trauma following birth.

Contrary to hypotheses, controlling for child age, maternal
years of education, and household average monthly income,
unintended pregnancy was not associated with child trauma
exposure, B = —0.54, SE = 0.36, P = .136, f = —0.10. Sim-
ilarly, unintended pregnancy did not predict the severity of
children’s trauma exposures, B = —0.08, SE = 0.33, P = .802,
p=-0.02.

The associations between child trauma exposure with
prenatal substance exposure, B = 0.94, SE = 0.47, P = .046,
f = 0.14, and prenatal violence victimization, B = (.78,
SE = 0.35, P = .026, f = 0.15, held when both risk factors
were included in the same model. Consistent with the results
reported earlier, when both prenatal violence victimization
and prenatal substance exposure were included in the same
model, prenatal violence victimization, B = 0.70, SE = 0.32,
P = .033, § = 0.15, but not prenatal substance exposure,
B =0.67, SE =043, P = .125, § = 1.54, was significantly
associated with child trauma severity.

4 | DISCUSSION

In a sample of trauma-exposed preschool-aged children, both
prenatal substance exposure and prenatal violence victimiza-
tion predicted the number of traumatic exposures a child had
experienced across his or her lifetime at the time of the inter-
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view. In addition, prenatal violence victimization emerged as
a predictor of severity of child traumatic exposures. These
findings were consistent with our hypotheses; however, con-
trary to the hypotheses, unintended pregnancy was not asso-
ciated with child trauma exposure or severity of exposures.
Although the present study design precluded testing causal
relationships between these prenatal risk factors and child
exposure to trauma, these results suggest that environmental
instability during pregnancy may be a risk factor for offspring
exposure to trauma in childhood.

The emergence of exposure to IPV during pregnancy as a
risk factor for exposure to trauma in childhood suggests that
familial contexts may remain relatively stable across devel-
opment, beginning in the prenatal period. The available data
in the current study did not allow for the identification of
whether the perpetrator of IPV during pregnancy was a per-
petrator of violence to whom the offspring was later exposed.
However, it may be the case that the same parent remained
an active perpetrator of violence toward the mother, result-
ing in the child’s witnessing of domestic violence, or possible
direct victimization. Pregnancy may represent a period of par-
ticularly high stress between romantic partners (Arizmendi &
Alfonso, 1987) and particularly for first-time fathers (Condon,
Boyce, & Corkindale, 2004), which may precipitate violence
(Jewkes, 2002). Recent research has suggested that victim-
ization in early childhood may confer risk for later violence
victimization during pregnancy, especially if the pregnancy is
unintended (Narayan, Hagan, Cohodes, Rivera, & Lieberman,
2016). Taken together with findings of the present study, these
results suggest that pregnancy may represent a critical time in
which risk for the intergenerational transmission of violence
victimization is conferred for future generations. Pregnancy
may therefore represent an important developmental period
for intervention for mothers at risk for violence victimization.

The present study examined prenatal substance exposure
(any maternal use of substances during pregnancy), rather
than maternal substance abuse (broadly defined as maternal
dependence on a substance during pregnancy), as a risk fac-
tor for offspring childhood exposure to trauma. Given the sig-
nificant associations between maternal substance use during
pregnancy and child trauma exposure and severity of expo-
sures, future research should further investigate substance
abuse as a predictor of child trauma exposure. In addition,
future studies would benefit from utilizing a more detailed
measure of substance use during the prenatal period (i.e., a
measure that queries the type and frequency of substance use)
so that profiles of maternal use during pregnancy can be fur-
ther quantified and assessed in relation to future trajectories
of risk. Furthermore, previous research has found that women
who reported using substances during pregnancy were sig-
nificantly more likely to meet criteria for psychopathology
than were women who denied use, suggesting that prenatal
substance exposure may be associated with additional risk
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factors that affect children’s future exposure to trauma
(Havens, Simmons, Shannon, & Hansen, 2009).

Teratogenic effects of prenatal substance exposure in child-
hood may be inherently difficult to identify because develop-
mental processes are influenced by social and environmental
conditions (Fried, 2002). For example, the effects of prenatal
substance exposure may be exacerbated by disrupted care-
giving environments associated with ongoing drug use by
parents or by risk factors associated with prenatal substance
exposure (Mayes, 2002; Mayes, Grillon, Granger, & Schot-
tenfeld, 1998). In this vein, previous research has consistently
found the effects of substance use during pregnancy on child
outcomes to be moderated by environmental factors such
as maternal functioning (Hunt, Tzioumi, Collins, & Jeffery,
2008; Ornoy, Michailevskaya, Lukashov, Bar-Hamburger, &
Harel, 1996; Ornoy, Segal, Bar-Hamburger, & Greenbaum,
2001). Furthermore,
identified pregnancy and early infancy as important develop-
mental time periods when intervention may have particularly
long-lasting effects on child development, suggesting that
well-timed intervention for substance-using mothers may
be associated with the decoupling of prenatal risk factors
and postnatal outcomes (Lester, Boukydis, & Twomey,
2000). Future studies should test moderation of traumatic
exposure and severity of trauma during childhood by parental
functioning, engagement in postnatal services, household
stability, and quality of the parent—child relationship.

The present study did not find an association between
unintended pregnancy and offspring trauma exposure. The
current study differs from past studies examining associations
between unintended pregnancy and child abuse and violence
directed toward children in familial contexts (Goto et al.,
2005; Goto et al., 2006; Hunter et al., 1978; Sidebotham
et al., 2003; Zuravin, 1987, 1991) in that overall exposure to
trauma among offspring was assessed rather than specifically
abuse or violence exposure. While abuse and exposure to
violence were undoubtedly captured in our assessment of
child trauma exposure, results of the present study suggest
that previously noted associations may be specific to abuse
rather than a broader cluster of adverse experiences (e.g.,
neglect, medical trauma).

As outlined in Santelli et al. (2003), note that a dichotomous
question regarding whether a pregnancy was intended may not
capture the rich cultural, socioeconomic, political, affective,
and cognitive factors that influence a woman’s contraceptive
choices (Gipson, Koenig, & Hindin, 2008). While selecting
“no” to the question of whether a pregnancy was planned may
indeed capture familial or environmental instability (includ-
ing lack of access to adequate medical care or contraceptive
use), it may also capture ambivalence toward conception of a
child within the context of a committed sexual relationship.
The variability in specific situations that may lead to endorse-
ment of an unintended pregnancy may preclude investiga-

intervention-focused research has

tion of the targeted environmental instability. Future research
should assess more specific measures of parental instability,
ambivalence toward parenthood (e.g., “how negative moth-
ers feel about pregnancy”; e.g., Bustan & Coker 1994), and
the degree to which mothers feel resolved regarding their own
past and their unborn child around the time of conception and
pregnancy (Narayan, Bucio, Rivera, & Lieberman, 2016) to
better understand whether this established prenatal risk fac-
tor is also a sound predictor of offspring exposure to trauma
following birth.

Limitations of the present study include retrospective
parental report of prenatal risk factors, parental report of
child trauma exposure, a sample of participants drawn solely
from a clinical setting, and a limited age range of partici-
pants. Although recruiting participants from a clinical setting
allowed for a sufficient sample in which to test the associa-
tions of interest, of note, due to the fact that all participants
in the present study had been exposed to trauma, this study
was not positioned to adequately examine alternative trajec-
tories for children prenatally exposed to substance use and
violence victimization (e.g., among children with these pre-
natal exposures who do not go on to experience trauma in
childhood). Limiting the sample to children and mothers who
were no longer living with the perpetrator of domestic vio-
lence is an additional selection effect and may have skewed
the sample to include children with relatively less severe post-
natal exposure. Although several mothers reported that their
children had experienced no trauma exposure, all dyads were
referred to the clinic from which the sample was drawn due to
child exposure to trauma. Mothers may not have reported their
children’s exposure due to social desirability biases or lack
of comprehension of the measure. Because we did not assess
the timing of trauma exposure, it is unknown when in early
childhood the traumatic events occurred. The developmental
timing of risk and trauma may play a substantial role in out-
comes (Gee & Casey, 2015; Perry, 2009) and is an important
area for future study. In addition, given that this study is based
on archival analysis of a data set collected for a broader study,
there is limited variability in responses to questions about pre-
natal substance use, and therefore a binary variable had to be
created for the present analyses. Future studies should over-
sample for children with higher levels of exposure in utero
to more effectively employ a continuous measure of prena-
tal substance exposure, and should use a more detailed mea-
sure of frequency and type of substance used in utero. Last,
although we propose that ongoing exposure to environmen-
tal instability may link prenatal risk factors with child trauma
exposure, the present study was not designed to test this mech-
anism, and future research would benefit from efforts to bet-
ter understand the ways in which these early risk factors are
linked with trauma exposure later in development. For exam-
ple, future studies should ascertain whether the prenatal risk
factors outlined in the present study are associated with the
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degree to which a parent promotes safety and security in child-
hood or whether the quality of the parent—child attachment
relationship mediates the association between the intended-
ness of the pregnancy and subsequent trauma exposure.

Results of the present study indicate a positive correla-
tion between child age and severity of child trauma exposure,
which is counter to previous studies suggesting that children
under the age of 5 years are disproportionately represented in
households with domestic violence and witness roughly half
of domestic violence incidents that result in police interven-
tion (Cochran, 1995; Fantuzzo, Boruch, Beriama, Atkins, &
Marcus, 1997; Yale Child Study Center, 2005). This associ-
ation may be explained by the fact that parents may report
events that occurred to older children as more severe, given
that parents often underestimate the degree to which young
children internalize the meaning of traumatic events (Groves,
Zuckerman, Marans, & Cohen, 1993). In addition, despite
the fact that numerous studies have reported a higher rate
of trauma exposure in low-SES populations (e.g., Hatch &
Dohrenwend, 2007), the present study found that there was
a significant positive correlation between SES and offspring
trauma exposure.

Given that prior studies have reported associations between
prenatal substance exposure and prenatal violence victim-
ization and broad impairments in developmental outcomes
(e.g., Levendosky et al., 2011; Nygaard et al., 2015) and
that the present study demonstrates an association between
prenatal risk factors and child lifetime exposure to trauma,
future research should test whether child trauma exposure
mediates associations between prenatal risk factors and later
developmental outcomes. Future studies can also improve
on the methodology of the present study to further eluci-
date the nature of prenatal risk for childhood traumatic expo-
sure (e.g., by accessing medical records to document prenatal
risk and exposure to trauma in childhood). Effects of prena-
tal risk factors are likely incremental and observable over the
short-term (e.g., the effects of prenatal risk factors are likely
observable in early infancy, and outcomes measures in early
infancy likely impact later development), and more contin-
uous, longitudinal measurement of developmental outcomes
will further elucidate mechanisms by which prenatal risk fac-
tors affect long-term outcomes. More broadly, future studies
should test additional prenatal risk factors for child trauma
exposure and severity (e.g., accessing prenatal care, mater-
nal psychopathology, poverty) across a broader developmen-
tal period spanning childhood and adolescence. Although the
present study tested associations between prenatal risk fac-
tors and parental ratings of the severity of traumatic events
to which children had been exposed, future research should
test associations with trauma-related symptomatology and
sequelae of trauma exposure in addition to associations with
specific domains of trauma exposure (e.g., neglect, physical
abuse).
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In summary, although the present findings do not provide
conclusive evidence for continued environmental instability
as a mechanism by which exposure to prenatal risk factors in
utero may confer risk for postnatal trauma exposure, to our
knowledge, this study is the first to examine long-term effects
of unintended pregnancy and prenatal exposure to violence
and maternal substance on outcomes across childhood. The
present study demonstrates that prenatal substance exposure
and violence victimization are significant risk factors for
child exposure to traumatic events and the severity of these
exposures, suggesting that children in high-risk contexts may
be at risk of future traumatic exposure from birth. Screening
for such risk factors in pregnancy should be used to inform
preventative efforts for children at higher risk for exposure
to traumatic events given their prenatal history, which could
be a powerful way to mitigate risk for trauma and related
psychopathology.
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