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Abstract

Purpose—We sought to evaluate the extent to which childhood physical and/or sexual abuse
history is associated with post-traumatic stress disorder (PTSD) during early pregnancy; and to
explore the extent to which the childhood abuse-PTSD association is mediated through, or
modified by, adult experiences of intimate partner violence (IPV).

Methods—In-person interviews collected information regarding history of childhood abuse and
IPV from 2,928 women age 18-49 years old prior to 16 weeks of gestation. PTSD was assessed
using the PTSD Checklist-Civilian Version (PCL-C). Multivariate logistic regressions were used to
estimate odds ratios (OR) and 95% confidence intervals (ClI).

Results—Compared to women with no childhood abuse, the odds of PTSD were increased 4.31-
fold for those who reported physical abuse only (95%Cl: 2.18-8.49), 5.33-fold for sexual abuse
only (95%Cl 2.38-11.98) and 8.03-fold for those who reported physical and sexual abuse (95%ClI
4.10-15.74). Mediation analysis showed 13% of the childhood abuse-PTSD association was
mediated by IPV. Further, high odds of PTSD were noted among women with histories of
childhood abuse and IPV compared with women who were not exposed to either (aOR=20.20;
95%CI 8.18-49.85).

Conclusions—Childhood abuse is associated with increased odds of PTSD during early
pregnhancy. The odds of PTSD were particularly elevated among women with a history of
childhood abuse and IPV. Efforts should be made to prevent childhood abuse and mitigate its
effects on women’s mental health.
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Introduction

Posttraumatic stress disorder (PTSD), a response that occurs following an exposure to
extreme traumatic events, is characterized by symptoms of re-experiencing, avoidance, and
increased arousal (1). While PTSD research has traditionally examined single index traumas,
such as those influenced by a natural disaster, a serious accident, a terrorist act, or war/
combat (2, 3) a growing body of research has focused on extended exposure to traumatic life
events such as childhood abuse (4-9).

Researchers have demonstrated that childhood physical and/or sexual abuse increases
vulnerability to PTSD in adulthood (10). Of note, women are at higher risk than men of
becoming victims of childhood sexual abuse globally (20% vs. 8%) (11, 12) and hence at
increased risk of PTSD (13). Intimate partner violence (IPV) has also been associated with
subsequent risk PTSD (14). Prevalence estimates of PTSD among abused women have
ranged from 16% to 85% (15, 16) compared with 5-10% observed among women in the
general population (17). Women are at particularly elevated risk for PTSD during their
reproductive years, specifically during pregnancy and postpartum periods, with PTSD
symptoms likely to reach their peak closer to delivery (18). Although there is substantial
evidence of childhood physical and sexual abuse as risk factors for PTSD among men and
non-pregnant women (19-21), few have examined this relationship among pregnant women
(22-25) and none of the studies included Latin American women. In studies that focused on
the antepartum period, only two demonstrated statistically significant associations between
childhood sexual abuse and antepartum PTSD; and inferences from these studies are
hindered due to incomplete adjustments for potential confounders such as age, race/
ethnicity, and comorbid psychiatric disorders including depression (24, 26). In other studies,
this association was not significant possibly to lack of adjustment for multivariable
confounders, small sample sizes, and variability in assessment of childhood trauma (27, 28).
Moreover, prior studies failed to distinguish between types of childhood abuse; and these
studies have primarily focused on women residing in high-income countries (29-31).

The burden of childhood trauma brought on by childhood physical and sexual abuse have
been reported in Latin America where many children’s lives are characterized by poverty,
forced labor, early marriage, neglect and abuse, domestic violence, and home accidents (32).
Collectively, these traumatic experiences contribute to approximately 50% of deaths in
children under the age of 5 years (32). Recent studies show the worldwide prevalence of
childhood sexual abuse range from 2-68% with variations likely due to methodology,
sample size, study population, and individual data collection efforts (11-13, 33). A recent
study conducted among pregnant Peruvian women found the prevalence of childhood and
adulthood abuse to be 69.4% and 39.1%, respectively (34).

Available evidence indicates that those who experienced childhood abuse are more likely to
experience intimate partner violence (IPV) (34, 35). IPV, a common type of abuse
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experienced by women worldwide, is another significant global public health problem with
estimated prevalence ranging from 15% to 71% (36-38). However, prior studies have not
have explored the risk of PTSD among those who have experienced childhood abuse and
IPV. Given (1) the enormous and enduring physical and mental health consequences of
childhood abuse across the life course (39-41); and (2) that antenatal care represents the first
and often only time many women in low and middle income countries engage with the
health care system (42), we evaluated the extent to which history of childhood abuse is
associated with PTSD symptoms during early pregnancy among Peruvian women. Further,
we explored the extent to which an association of childhood abuse with PTSD is mediated
through, or modified by, adult experiences of IPV.

The present study was drawn from the ongoing Pregnancy Outcomes, Maternal and Infant
Study (PrOMIS) cohort. The PrOMIS cohort is designed to examine maternal social and
behavioral risk factors of preterm birth, maternal mental health, and other adverse pregnancy
outcomes. Participants were recruited during their first trimester between February 2012 and
March 2014 at the Instituto Nacional Materno Perinatal (INMP) in Lima, Peru. The INMP is
the primary reference establishment for maternal and perinatal care and is operated by the
Peruvian Ministry of Health. Eligible women were those reproductive age group (18-49)
who initiated prenatal care before 16 weeks of gestation. We excluded those who did not
speak and read Spanish or were younger than 18 or older than 49 years of age. The
eligibility criteria of initiating prenatal care prior to the completion of 16 weeks of gestation
was to mitigate concerns about reverse causality and recall bias while enrolling a study
population that is generalizable to the source population of women at INMP. Before setting
this threshold, we determined that over 90% of women delivering at INMP initiate prenatal
care prior to 16 weeks of gestation. In addition, the national literacy rate for women in Peru
is estimated to be 91.4 (UNESCO, 2015). Enrolled participants were interviewed using a
structured questionnaire to elicit information regarding sociodemographic, lifestyle
characteristics, medical and reproductive histories, and early life experiences. All
participants provided written informed consent. The institutional review boards of the INMP,
Lima, Peru and the Harvard T.H. Chan School of Public Health Office of Human Research
Administration, Boston, MA, approved all study procedures.

Analytical Population and Variable Specification

Details of the study procedures for the PrOMIS cohort study have been previously described
(34, 43, 44). The analytical population for this study was derived from 3,045 participants
enrolled in the PrOMIS cohort. For the present analysis, we excluded participants with
missing childhood abuse history (N=69) and those with missing PTSD scores (N=76).
Hence a total of 2,928 participants remained for analysis. The excluded participants did not
differ with regards to sociodemographic or lifestyle characteristics from those included in
the present analysis.
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Childhood Abuse Assessment

In order to elicit information regarding participants’ childhood physical or sexual abuse
experiences, we used the Childhood Physical and Sexual Abuse Questionnaire (45) which
has been previously used in the Peruvian population (34, 46). The questionnaire consists of
eight questions taken from the Center for Disease Control and Prevention Adverse
Childhood Experiences Study concerning abuse. Criteria for rating an experience of
childhood sexual abuse included reporting that an older person touched them, they were
made to touch someone else in a sexual way, or intercourse was attempted or completed,
before the age of 18 years. Criterial for childhood physical abuse included reporting that
they were hit, kicked, or beaten often and/or their life was seriously threatened, before the
age of 18 years. The questions were asked as follows “sometimes parents or other adults hurt
children. While you were growing up, that is, during your first 18 years of life, how often
did a parent, step-parent, or adult living in your home: (1) Actually push, grab, shove, slap
you, or throw something at you? (2) Hit you so hard that you had marks or were injured?
and (3) Act in a way that made you afraid that you might be physically hurt? Some people,
while growing up in their first 18 years of life, had a sexual experience with an adult or
someone at least five years older than themselves. These experiences may have involved a
relative family friend or stranger. During the first 18 years of life, did an adult or older
relative, family friend or stranger ever: (1) Touch or fondle your body in a sexual way? (2)
Have you touch their body in a sexual way? (3) Attempt to have any type of sexual
intercourse (oral, anal, or vaginal) with you? (4) Actually have any type of sexual
intercourse with you (oral, anal, or vaginal) with you?”

The responses for both sexual and physical abuse were used to create two outcome groups.
The first was a mutually exclusive group where individuals were categorized as “no abuse”
if they responded “no” to all questions regarding sexual and physical abuse. Those who
responded “yes” to only physical abuse questions were categorized as “physical abuse only.”
Those who responded “yes” to only sexual abuse questions were categorized as “sexual
abuse only.” Participants who responded “yes” to both any physical abuse questions and any
sexual abuse questions were categorized under “both physical and sexual abuse.” In addition
to the four mutually exclusive groups, a binary outcome variable was created where
participants who responded “yes” to any questions of either physical or sexual abuse were
classified as having experienced “any abuse.”

Intimate Partner Violence (IPV) Assessment

IPV was assessed using questions adapted from the protocol of Demographic Health Survey
Questionnaires and Modules: Domestic Violence Module (47) and the World Health
Organization Multi-Country Study on Violence Against Women (37). Women were asked
for a range of physical and/or sexual coercive acts used against them by a current or former
spouse or intimate partner without their consent during their life. Participants were classified
as having experienced physical violence if they endorsed any of the following: being
slapped, having her arms twisted or something thrown at her, being pushed or shoved, being
hit, kicked, dragged or beaten up, being choked or burnt on purpose, or being threatened or
hurt with a weapon (such as, gun, knife, or other object). Sexual violence was defined if
participants endorsed any of the following: being physically forced to have sexual
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intercourse, having had unwanted sexual intercourse because of fear of what the partner
might do, and being forced to perform other sexual acts that the respondent found degrading
or humiliating. In this study, participants were categorized as having experienced any IPV if
they experienced one or more acts of physical or sexual violence at any time from a current
or former male partner.

PTSD Assessment

We used the Posttraumatic Stress Disorder Checklist — Civilian Version (PCL-C) to assess
the symptomatology and severity of PTSD during the past month. The PCL is a 17-item self-
reported questionnaire that is derived from the criteria of the Diagnostic and Statistical
Manual of Mental (DSM-IV) and assesses three symptom clusters: re-experiencing the
trauma, avoidance and numbing, and hyperarousal (48). For each item, a score of 1 — 5 was
assigning to the response categories of “not at all bothersome”, “a little bit bothersome”,
“moderately bothersome”, “quite a bit bothersome” and “extremely bothersome”. The total
PCL score ranges from 17 to 85 and is used as a severity measure of PTSD. Higher scores
indicate more severe PTSD. The PCL-C has shown adequate levels of reliability and
diagnostic accuracy when applied to different populations including pregnant women,
primary care, and gynecology patients (48-51). A score of 44 was found to yield good
diagnostic efficiency with a sensitivity of 94% and a specificity of 86% among a
predominantly female trauma sample when compared against a diagnostic gold standard of
clinical diagnostic interview (52). Hence, we used a total score of 44 and above to classified
participants as having PTSD (53, 54).

Other Covariates

Participants’ age was categorized as follows: 18-20, 21-29, 30-34, and = 35 years. Other
sociodemographic variables were categorized as follows: maternal ethnicity (Mestizos of
mixed Amerindian and European descent vs. others); educational attainment (<6, 7-12, and
>12 completed years of schooling); marital status (married and living with partner vs.
others); employment status (employed vs. not employed); access to basic foods (very hard/
hard, somewhat hard, and not very hard); parity (nulliparous vs. multiparous); planned
pregnancy (yes vs. no); self-reported health in the past year (good vs. poor); and gestational
age at interview (weeks).

Statistical Analyses

Frequency distributions of sociodemographic and reproductive characteristics were
examined according to types of childhood abuse. One-way analysis of variance (ANOVA)
for continuous variables and Chi-square tests for categorical variables were used to assess
statistically significant differences in these characteristics between categories of childhood
abuse. Logistic regressions were used to calculate maximum likelihood estimates of odd
ratios (OR) and 95% confidence intervals (Cls) of PTSD in relation to history of childhood
abuse. The odds of PTSD according to types of childhood abuse (physical abuse only, sexual
abuse only, and both physical and sexual abuse) were estimated with women who had no
history of childhood abuse (either physical or sexual) serving as the reference group. We
included potential confounders of a prioriinterest (i.e., age at the time of the interview and
ethnicity) in multivariable-adjusted logistic regression models on the bases of their
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hypothesized relationship between exposure (history of childhood abuse) and outcome
(PTSD). Final logistic regression models included covariates that altered unadjusted ORs by
at least 10%. Prior studies have shown associations of socioeconomic status and depression
with childhood abuse (34, 55) and PTSD (56, 57). Given this, we performed a sensitivity
analysis on the association between childhood abuse and PTSD after adjusting for these
potential confounders. In addition, exploratory mediation analysis was conducted to assess
whether the relation between childhood abuse and PTSD could be partially explained
through the indirect effects of maternal exposure to intimate partner violence (IPV) (i.e., a
hypothesized mediator of early life adversity and mental disorder in adulthood). We
considered IPV as potential mediator as IPV may be on the causal pathway between
childhood abuse and adulthood PTSD. We followed the four steps in establishing mediation
recommended by Baron and Kenny (58). We considered lifetime experiences of IPV as
potential mediator. First, we assessed the relation between childhood abuse and PTSD (the
direct effect). Second, we evaluated the relation between childhood abuse and IPV (the
mediator). Third, we examined the relation between the IPV and PTSD. Finally, we
investigated the extent to which experiences of IPV mediated the relation between childhood
abuse and PTSD, adjusting for maternal age at interview and maternal ethnicity. Further,
given that childhood abuse is associated with increased odds of IPV (34), we examined the
joint and independent effect of childhood abuse and experiences of IPV on risk of PTSD.
For this analysis, we categorized participants into four groups based on combinations of
childhood abuse and IPV. The four resulting categories were as follows: (1) no childhood
abuse and no IPV, (2) childhood abuse only, (3) IPV only, and (4) childhood abuse and IPV.
Participants with no childhood abuse and no IPV comprised the reference group, against
which participants in the other three categories were compared. We explored the presence of
effect modification by stratified analyses and by introducing interaction in logistic regression
models. Interactions on the additive scale between history of childhood abuse and IPV on
the odds of PTSD were formally assessed using the relative excess risk due to interaction
(59, 60). All statistical analyses were performed using SAS 9.4 (SAS Institute, Cary, NC,
USA) and Stata version 12.0 software (Statacorp, College Station, TX). All reported p
values are two tailed with statistical significance set at 0.05.

Of the sample of 2,928 participants, 2,100 (71.7%) reported having experienced any
physical or sexual abuse during childhood. The prevalence of physical abuse only, sexual
abuse only, and both physical and sexual abuse were 38.8%, 7.9%, 24.5%, respectively.
Participants’ sociodemographic and lifestyle characteristics reported according to type of
childhood abuse are shown in Table 1. The majority of the participants (80.8%) were
married or living with their partner. Approximately 53.7% reported being unemployed while
54.6% reported completing 7-12 years of education. Advanced maternal age (= 35 years
old), nulliparity, and difficulty in accessing basic needs were statistically significantly
associated with a history of childhood abuse.

The overall prevalence of PTSD was 6.2%. The prevalence of PTSD was the highest among
participants who reported childhood physical and sexual abuse (12.3%), followed by
childhood sexual abuse only (7.4%) and childhood physical abuse only (5.7%) (Figure 1).
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Figure 1 also presents the prevalence of PTSD stratified according to lifetime experiences of
IPV. Among women with lifetime IPV, the highest prevalence of PTSD was found among
those who reported both childhood physical and sexual abuse (16.6%), followed by
childhood sexual abuse only (14.3%) and childhood physical abuse only (11.4%). In
contrast, among women who reported no lifetime IPV experiences, the prevalence of PTSD
was 7.4% among those who reported childhood physical and sexual abuse, followed by
childhood physical abuse only (2.8%) and childhood sexual abuse only (2.3%).

As shown in Table 2, a history of childhood physical or sexual abuse was associated with a
7.29-fold increased odds of PTSD (95% CI 3.84-13.87). This association was attenuated but
remained strong after adjusting for age, ethnicity and lifetime experiences with IPV (aOR=
5.73; 95% CI 2.99-10.98). As shown in the bottom panel of Table 2, compared with women
who experienced no abuse during childhood, the odds of PTSD were increased 4.31-fold for
those who reported experiencing physical abuse only (95% CI 2.18-8.49), 5.33-fold for
those who reported sexual abuse only (95% CI 2.38-11.98) and 8.03-fold for those who
reported experiencing both physical and sexual abuse (95% CI 4.10-15.74) during childhood
(Table 2). Further adjustments for difficulty paying for the basics and depression did not
materially change the findings (Supplement Table 1).

Given that experience of intimate partner violence may be on the causal pathway between
childhood abuse and PTSD, we explored the extent to which abuse by an intimate partner is
a mediator of the association of childhood abuse with PTSD (Figure 2a); and, if so, to
quantify the magnitude of the mediated effect. From these analyses, we found that IPV
accounted for only 13% of the indirect effect of the relation between childhood abuse and
PTSD. Hence, IPV is not an important mediator of the hypothesized association (61).

History of childhood abuse was more strongly related PTSD risk than abuse by an intimate
partner. As shown in Figure 2b, using multivariate adjusted models compared to women
with no history of childhood abuse and no history of lifetime IPV (i.e., the reference group),
women who experienced childhood abuse only had 5.13-fold elevated odds of PTSD (95%
Cl 2.02-12.97). The corresponding odds of PTSD for women who experienced IPV only
was 2.60 (95%CI 0.91-11.19). Women with a joint positive history of both childhood abuse
and IPV had 20.20 increased odds of PTSD (95%CI 8.18-49.85). Although these analyses
suggest greater-than-additive effect of history of childhood abuse and IPV on the odds of
PTSD (i.e., synergy index=3.03 (95%CI 1.67-5.51), the statistical test for significance of the
multiplicative interaction term did not reach statistical significance (P=0.753).

Discussion

The present study extends the literature by documenting substantially increased odds of
PTSD among pregnant women with a history of childhood abuse. A history of any childhood
physical or sexual abuse was associated with 5.73-fold increased odds of PTSD after
adjusting for confounders including lifetime experiences of IPV. Compared with women
who experienced no abuse during childhood, the odds of PTSD were 8.03-fold higher
among those who reported experiencing both physical and sexual abuse during childhood.
Lifetime abuse by an intimate partner was not found to be an important mediator of the child
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abuse and PTSD association. However, we observed evidence suggestive of a greater than
additive effect of a combined history of child abuse and IPV on the odds of PTSD. This
finding indicates that women with a joint positive history of child abuse and IPV had
particularly high odds (aOR 20.20; 95%CI 8.18-49.85) of IPV as compared with women
who had no history of child abuse and IPV.

Our findings are consistent with previous studies that identified childhood physical and
sexual abuse as specific risk factors for PTSD among non-pregnant women and men (19—
21). In a prospective study of children followed into young adulthood, a history of physical
abuse (OR=1.75; 95%CI 1.20-3.00) and sexual abuse (OR=2.34; 95%CI 1.50-3.70) were
associated with increased odds of lifetime PTSD (22). Similarly, in their analysis of data
from the Detroit Area Survey of Trauma, Breslau and colleagues found that a history of
childhood trauma was associated with increased odds of PTSD (OR=2.06; 95%CI1.18-3.60)
(23). In addition, our findings showed IPV is not an important mediator of the association
between childhood abuse and PTSD. As such, IPV did not explain the association between
childhood abuse and PTSD. Childhood abuse is thought to disrupt neurodevelopmental
processes that respond to stress including the serotonin system, the hypothalamic-pituitary-
adrenal axis, and childhood brain development (62). These neurobiological effects may
influence the subsequent development of psychiatric disorders, including PTSD (63).

As noted earlier, only a few researchers have examined the association between a history of
childhood abuse and PTSD among pregnant women. Seng et a/, in their study of 1,259
pregnant women, found the prevalence of PTSD to be 11.4% in women physically or
sexually abused as adults, 16.0% in women exposed to childhood physical or sexual abuse
and 39.0% in those exposed to both childhood and adult physical and sexual abuse
(P<0.001) (24). Similarly, Lev-Wiesel et a/, in their study of Israeli pregnant women, found
that those with a history of childhood abuse had higher mean PTSD scores (assessed using
PTSD Symptoms Scale) as compared with women who had no history abuse (mean
(standard deviation): 1.47 (0.51) vs. 1.22 (0.29), P<0.001) (25). Our findings and those of
some researchers (25, 64), however, are dissimilar to findings reported by Morland et a/ (28).
In their study of 101 pregnant women seeking prenatal care in Hawaii, USA, the authors
observed no evidence of a statistical significant association of childhood abuse with
prevalent PTSD (28). Inferences from this study, however, are limited in part, by the very
small sample size; and by possibly uncontrolled confounding including from unmeasured
indicators of socioeconomic status. In a recent meta-analysis of 5 previous studies, recent
evidence suggests an association between childhood sexual abuse and PTSD among
pregnant or postpartum women (41). On balance, available evidence, although sparse,
underscores the enduring effects of childhood abuse on PTSD among pregnant women, a
population known to be particularly vulnerable to experiencing psychiatric disorders (24, 25,
64).

Some limitations should be considered when interpreting our findings. First, childhood
abuse and IPV histories were assessed by self-report. Consequently, these measures may be
subjected to non-systematic errors in recall, as well as systematic non-disclosure leading to
misclassification. It has been noted that individuals are likely to minimize experiences of
past violence rather than suggest that they had experienced violence in their lifetime (65).
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Hence, it is likely that errors in recall of violence exposures may have led to underestimation
of reported associations. Additionally, our questionnaires have not been previously validated
in our study population. To help mitigate these limitations, well-trained interviewers used
standard questionnaires to collect information from all study participants. Additionally, we
worked to assure that interviewers and study participants were blinded as to specific study
hypotheses. Third, despite controlling for confounders, we cannot rule out the possibility of
residual confounding by unmeasured covariates. Fourth, by including only reproductive age
group (18-49), it is possible that our estimates of child abuse might be underestimated.
There is some evidence to indicate that childhood abuse can be particularly higher in
pregnant teens. Future studies need to include teenage mothers who might be at an increased
risk of childhood abuse. Fifth, our study did not include other aspects of child abuse such as
emotional abuse, and this may have attenuated the association. Lastly, sampling bias may be
present in our hospital-based study may not be generalizable to all women.

We found that childhood abuse is highly prevalent and is associated with increased odds of
PTSD during early pregnancy independent of lifetime IPV experiences. Further we found
that women with a history of child abuse and abuse by an intimate partner had particularly
high odds of PTSD. These findings have important clinical and public health implications.
For many women in low and middle-income countries, antenatal care is typically the first
and only interaction with the health care system. As such, antenatal care represents critically
important opportunities for health care providers to identify women exposed and burdened
with the myriad of adverse physical and mental health consequences of interpersonal
violence. Better understanding of how early life adversity (including childhood abuse) may
increase risk of PTSD, other psychopathologies, and adverse reproductive outcomes may
yield new insights and provide the impetus for developing and delivering more
comprehensive and effective obstetric care. On the basis of our findings and available
literature, we argue that there is a need to integrate screening for history of abuse in
antenatal care. There is also a need to develop trauma-informed care for survivors of abuse
who are suffering from psychiatric disorders through integrated antenatal care programs.
Screening for psychiatric disorders among pregnant women who have experienced abuse
will promote greater awareness and identify those individuals who would benefit from
further mental health evaluation and treatment. Efforts should be made to prevent childhood
abuse, identify those who have been victims, and connect those experiencing adverse
outcomes with specific care designed to mitigate adverse health effects.
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Abbreviations and acronyms

PTSD post-traumatic stress disorder

1PV intimate partner violence

PCL-C PTSD Checklist-Civilian Version

OR odds ratios

Cl confidence intervals

PrOMIS  Pregnancy Outcomes, Maternal and Infant Study
INMP Instituto Nacional Materno Perinatal

ANOVA analysis of variance

PHQ-9 Patient Health Questionnaire-9

BMI body mass index
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Prevalence of Posttraumatic Stress Disorder (PTSD) assessed by the PTSD Check List -
Civilian Version (PCL-C) among pregnant women (N=2,928)
Abbreviations: IPV, intimate partner violence
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Figure 2.
a) Assessing the mediating role of intimate partner violence (IPVA) on the association

between childhood abuse and post-traumatic stress disorder (PTSD); Figure 2b) Independent
and joint effect of childhood abuse and IPV on the odds of PTSD
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