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Abstract

Introduction: Little is known about how exposure to adverse childhood experiences (ACEs) and protective
factors, such as resilience, influence prenatal mental and behavioral health. This study examined associations
between exposure to ACEs and mental and behavioral health during pregnancy overall and among women with
high versus low levels of resilience.
Materials and Methods: Women in two Kaiser Permanente Northern California medical centers were screened for
ACEs and resilience during prenatal care (*14–23 weeks of gestation; N = 355). Multivariable logistic regression
analyses examined associations between ACEs and prenatal mental and behavioral health conditions overall and for
women with low (£32) versus high (>32) resilience on the 10-item Connor-Davidson Resilience Scale.
Results: Overall, 54% of women reported 0 ACEs, 28% 1–2 ACEs, and 18% 3+ ACEs. Relative to women with
0 ACEs, those with 1–2 ACEs had higher odds of an anxiety or depressive disorder and intimate partner
violence (IPV) (odds ratios [ORs] 2.42–3.12, p < 0.05), and those with 3+ ACEs had higher odds of an anxiety
or depressive disorder, depression symptoms, and IPV (ORs 3.08–4.71, p < 0.05). In stratified analyses by high
(56%) and low (44%) resilience, having one or more ACEs (vs. 0 ACEs) was only associated with worse mental
and behavioral health in women with low resilience.
Conclusions: ACEs predicted mental and behavioral health conditions among pregnant women, and associa-
tions were the strongest among women with low levels of current resilience. Longitudinal research is needed to
understand the causal mechanisms underlying these associations.
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Introduction

Adverse childhood experiences (ACEs), defined as
physical, sexual, or emotional abuse, neglect, parental

loss, or family dysfunction before the age of 18, are com-
mon,1 with approximately two-thirds of adults in the United
States experiencing at least one form of ACE.2 There is a
strong dose–response relationship between exposure to ACEs
and poor health outcomes, including depression, anxiety,
substance use, sexually transmitted diseases, suicide at-
tempts, and a range of chronic diseases.2–10 These health
risks are compounded by continued stressful experiences
such as intimate partner violence (IPV) in adulthood.11–17

Less studied but of great interest is the potential impact of
ACEs on maternal health outcomes during pregnancy. A
small but growing body of literature suggests that ACEs
are associated with increased mental health risks during
pregnancy, including higher depressive symptoms,18–21

anxiety,22,23 suicidality,24,25 and substance use.20,26–28 In
addition, a history of ACE exposure is associated with higher
rates of psychosocial difficulties29 and IPV in pregnan-
cy,20,30–32 which contribute to poor mental health outcomes.
ACE-related mental and behavioral health conditions are
associated with both adverse pregnancy outcomes and poorer
child health,33–44 making it critically important to understand
and reduce the risk of developing these conditions.
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Although the literature on the health impacts of ACEs is
robust, studies have generally omitted protective and positive
factors, such as resilience, even though evidence suggests
that they can influence the impact of ACEs on an individu-
al.45 Resilience reflects one’s adaptive ability to cope with
adversity, bounce back after hardship, handle unpleasant
feelings, and adapt to change,46,47 Resilience may modify
the impact of ACE exposure by encouraging the use of
healthy, rather than maladaptive, coping strategies, promot-
ing self-esteem, and from internal capabilities or environ-
mental resources.48,49 Researchers have recently called for
the inclusion of strength-based questions in studies of ACEs to
better understand whether and how protective factors reduce
the negative impact of ACEs on health and functioning.45 To
address this gap in knowledge, several recent studies have
investigated the potential protective role of resilience in adult-
hood on mental and behavioral health outcomes.50–53 The
majority of these studies have found evidence consistent with a
buffering effect of resilience on the association between ACEs
and psychological distress,54,55 depression,50,51,56 emotion dys-
regulation,52 and substance use.57 However, one study found
that although resilience moderated the association between
adult trauma exposure and depression, it did not moderate the
association between ACEs and depression.53

To our knowledge, only one study to date has examined
whether the relationship between ACEs and mental and be-
havioral health during pregnancy or the postpartum period
varies with resilience. Sexton et al. found that resilience
moderated associations between ACEs and postpartum major
depressive disorder and posttraumatic stress disorder in a
sample of 214 mothers, such that risk for these conditions was
the highest among women who had a combination of both
ACEs and low resilience.58 Given the deleterious conse-
quences of mental and behavioral health conditions during
pregnancy on mothers and their babies, it is critical to ex-
amine whether resilience buffers the negative impacts of
ACEs on prenatal mental and behavioral health.

In this study, we examined the hypothesis that ACEs would
be associated with mental and behavioral health conditions
during pregnancy, including anxiety, depression, substance
use, and exposure to IPV. In addition, we conducted stratified
analyses for pregnant women with high versus low levels of
resilience to test the hypothesis that associations between
ACEs and mental and behavioral health conditions would be
stronger for women with low versus high levels of resilience.
To our knowledge, this is the first study to examine how ACEs
and resilience combine to influence a range of mental and
behavioral health outcomes during pregnancy.

Materials and Methods

Study site

Kaiser Permanente Northern California (KPNC) is a non-
profit, integrated healthcare delivery system that insures
>40% of the Northern California region’s commercially in-
sured population and provides health services to >4 million
members.59 KPNC has >40,000 pregnancies each year across
15 medical centers. KPNC patients are diverse and generally
representative of the northern California population.60

From March 1, 2016 to June 30, 2016, KPNC implemented
a pilot program to screen English-speaking women aged
‡18 for ACEs and resilience at their second or third prenatal

visit (between 16 and 23 weeks gestation) as part of standard
prenatal care in two KPNC medical centers. All patients who
met the criteria described earlier were included in the study.
Patients completed the ACEs and resilience questionnaires in
the exam room. Clinicians reviewed the questionnaires with
patients and provided resources, including an educational
handout with relevant classes, support groups, books, videos
and community resources, and referrals as needed. Addi-
tional details on study materials and methods have been
previously published.61

Participants

Three-hundred fifty-five English-speaking women com-
pleted the ACEs and resilience questionnaires during the 4-
month study period. As previously reported, 50 women
(12%) who were offered but did not complete the ACE/re-
silience questionnaire were not significantly different from
those who did complete the questionnaire on demographics,
with the exception that they were more likely to be of
‘‘Other’’ or ‘‘Unknown’’ race/ethnicity.61 This study was
approved by the KPNC Institutional Review Board.

Measures

We used a modified version of the 11-item Behavioral Risk
Factor Surveillance System Questionnaire62 to assess eight
ACE exposures before age 18. The modified version was
developed for easier self-administration in a healthcare set-
ting and to be appropriate for prenatal patients. Questions are
presented in Table 1. Response options were yes or no;
possible ACE scores ranged from 0 to 8. Given that ACEs are

Table 1. Prevalence of Adverse Childhood

Experiences Among Pregnant Women (N = 355)

Individual ACEs

Before your 18th birthday: %

Did you lose a parent through divorce, abandonment,
death, or other reason?

27

Did a parent or adult in your home ever swear at you,
insult you, or put you down?

19

Did you live with anyone who was a problem drinker,
alcoholic or who used street drugs?

19

Did you have someone in your household who was
depressed, mentally ill or attempted suicide?

16

Not including spanking, did a parent or adult in your
home ever hit, beat, kick, or physically hurt you in
any way?

9

Did you have a member of your household who went
to prison?

9

Did your parents or adults in your home ever hit,
punch, or beat each other up?

8

Did you experience sexual abuse by an adult or person
at least 5 years older?

8

Number of ACEs
0 54
1 18
2 10
3+ 18

ACE, adverse childhood experience.
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highly interrelated,63 and the cumulative impact may be
stronger than the impact of individual ACEs, we categorized
ACEs into three categories for this study (0, 1–2, 3+) as done
in our prior work with prenatal patients.61 For stratified an-
alyses by resilience, we combined 1–2 and 3+ ACEs and
examined 0 versus 1+ ACEs to increase power for ana-
lyses among the smaller stratified populations. Studies
suggest that exposure to one or more ACEs increases
health risk, suggesting this stratification is clinically rel-
evant.64,65 We also ran stratified analyses by resilience
with 0–1 ACEs versus 2+ ACEs and the pattern of results
was similar (not shown).

The 10-item Connor-Davidson Resilience Scale (CD-
RISC 10) is a widely used, validated, self-reported measure
of core aspects of past-month psychological resilience (e.g.,
ability to bounce back after hardship, handle unpleasant or
painful feelings, ability to adapt to change, see the humorous
side of problems) that has been used in prior research with
prenatal and postpartum patients.61,66 Answer options range
from ‘‘not at all true’’ (0) to ‘‘true nearly all the time’’ (4),
with higher scores indicating higher resilience, and total
scores ranging from 0 to 40.58,67 We utilized the CD-RISC 10
in this study and dichotomized resilience based on the na-
tional average (low £32 and high >32).66

Diagnoses of anxiety and depressive disorders diagnosed
during pregnancy were extracted from the electronic health
record (EHR) by using International Classification of Diseases
(ICD)-9 or ICD-10 codes (Supplementary Table S1).

Depression symptoms were based on the Patient Health
Questionnaire (PHQ-9),68 which is given during pregnancy
as part of standard prenatal care (<5 none, 5–9 mild depres-
sion, 10+ moderate/severe depression). Scores range from 0
to 27 and were dichotomized into no depression (<5) versus
mild, moderate, or severe depression (‡5) to include sub-
clinical levels of depression symptoms and supplement data
on depressive disorder diagnoses. Of the 355 women in this
study, 63 women (17.7%) were missing a PHQ-9 score.
Missing a PHQ-9 score was not significantly associated with
ACEs or any demographic characteristics.

Exposure to IPV was based on either (i) an ICD-9 or ICD-10
diagnosis of IPV within 1 year of the ACEs screening (Sup-
plementary Table S1) or (ii) self-reported exposure to IPV as
part of routine prenatal screening. Women with an IPV diag-
nosis during pregnancy (which could include a history of IPV)
or endorsement of IPV during routine screening in prenatal
care were coded as positive for IPV.

KPNC pregnant women are routinely screened for prena-
tal alcohol and marijuana use as standard part of entry to
prenatal care, via both self-report on a prenatal substance use
screening questionnaire and toxicology testing (typically
between 6 and 13 weeks gestation). Prenatal alcohol and
marijuana use were defined as self-reported use of any
amount alcohol or marijuana since pregnancy or a positive
toxicology test for alcohol or cannabis as part of standard
prenatal substance use screening.

Smoking status is routinely asked about and documented in
the EHR for all pregnant patients. We obtained patient-reported
smoking status (i.e., current, former, or never-smoker) from the
EHR at the time of the ACEs screening.69 Prior studies support
the validity of EHR-based smoking status data.70–72

Demographic characteristics for each patient were col-
lected from the EHR and include patient age at screening,

race/ethnicity (non-Hispanic white, Asian/Pacific Islander,
Black, Hispanic, Other/unknown), and neighborhood median
income.

Analyses

All statistical analyses were performed in SAS 9.3. Data
were assessed for normality, and non-parametric tests were
used for non-normally distributed variables. Descriptive
statistics were used to describe the prevalence of each ACE
category (0, 1–2, 3+) and the mean number of ACEs. Demo-
graphic and mental and behavioral health conditions were
calculated for the sample overall and by ACE category. Chi-
square tests were used to examine whether demographic and
mental and behavioral health variables differed by ACE cate-
gory. A non-parametric Kruskal–Wallis test was used to test
whether age differed by ACE category. Multivariable logistic
regression models were run to calculate the odds of mental and
behavioral health conditions during pregnancy by ACE cate-
gory, adjusting for age, race, and median neighborhood income.
For multivariable analyses, we combined individual types of
prenatal substance use into an overall substance use variable.

Next, we calculated the prevalence of mental and behav-
ioral health conditions by ACE category separately for
women with low and high levels of resilience. Stratified
multivariable logistic regression analysis was used to calcu-
late the odds of mental and behavioral health conditions
during pregnancy by ACE category, adjusting for age, race,
and median neighborhood income, separately for women
with high and low resilience. All stratified analyses used a
dichotomous measure of ACEs (0 vs. 1+) to increase power
for analyses among the smaller stratified populations.

Results

The sample of 355 women was 41.4% White, 25.9% His-
panic, 16.3% Black, 13.5% Asian/Pacific Islander, and 2.8%
Other; 8.2% had a neighborhood median income <$40,000,
34.8% had a neighborhood median income of $40,000–$79,999,
44.5% had a neighborhood median income of $80,000–109,000,
and 12.5% had a neighborhood median income >$110,000. The
median age was 30 (Interquartile range [IQR]: 22–38).

The prevalence of each ACE is presented in Table 1. The
most common ACEs reported were ‘‘losing a parent through
divorce, abandonment, death or other reason’’ (27%), ‘‘being
verbally put down by a parent or adult’’ (19%), and ‘‘living
with someone with a drinking or drug problem’’ (19%). A
total of 193 (54%) women reported 0 ACEs, 99 (28%)
women reported 1 or 2 ACEs, and 63 (18%) women reported
3+ ACEs. Women with 0, 1–2, and 3+ ACEs were not sig-
nificantly different on race/ethnicity, neighborhood median
income, or age. The median and mean ACEs scores were 0
(IQR: 0–1) and 1 (standard deviation = 1.6), respectively.

The median resilience score was 34 (IQR: 29–37), and 44%
had low resilience based on a score at or below the national
average of 32. Women with low resilience (£32) and high
resilience (>32) did not differ significantly on mean number of
ACEs, race/ethnicity, neighborhood median income, or age.

Overall, 11.6% of the sample had an anxiety disorder, 9.9%
had a depressive disorder, 27.4% had any self-reported current
depression symptoms, and 7.6% had an IPV diagnosis
during this pregnancy or in the previous 12 months. In terms
of prenatal substance use, 7.6% screened positive for any
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alcohol use, 9.8% screened positive for any marijuana use,
1.4% were current smokers, and 17% screened positive for
any of the three substances.

Chi-square analyses indicated that ACEs were associated
with an increased likelihood of having an anxiety disorder
( p = 0.017), depressive disorder ( p = 0.006), any depression
symptoms ( p = 0.003), experiencing IPV ( p = 0.007), and
cigarette smoking ( p = 0.043) (Fig. 1). Use of alcohol, mar-
ijuana, overall substance use, and low resilience did not differ
significantly by ACEs, but did follow the same trend as the
other mental and behavioral health conditions.

Results from multivariable models examining associations
between ACEs and prenatal mental and behavioral health ad-
justing for age, race/ethnicity, and median neighborhood income
found a graded relationship between ACEs and several mental
and behavioral health outcomes (Table 2). Women with 1–2
ACEs had significantly increased odds of an anxiety disorder
(OR = 2.42, 95% confidence interval [CI] = 1.09–5.41), depres-
sive disorder (OR = 2.49, 95% CI = 1.03–6.00), and IPV
(OR = 3.12, 95% CI = 1.13–8.61) relative to those with 0 ACEs.
Women with 3+ ACEs had significantly increased odds of an
anxiety disorder (OR = 3.08, 95% CI = 1.28–7.39), depressive

FIG. 1. Prevalence of mental and behavioral health conditions among pregnant women by ACEs. Depressive symptoms
are based on the Patient Health Questionnaire-9 survey routinely given during the first trimester of prenatal care. IPV
includes a diagnosis of IPV in the EHR in the year before or during pregnancy or endorsing any of the three questions
related to IPV at the beginning of prenatal care. Low resilience is based on a score below the national average (£32) on the
Connor-Davidson RISC-10 Resilience questionnaire given at the time of ACE screening. *Significant at p < 0.05. ACE,
adverse childhood experience; EHR, electronic health record; IPV, intimate partner violence.

Table 2. Multivariable Models of Odds of Mental and Behavioral Health Conditions

by Adverse Childhood Experiences Among Pregnant Women (N = 355)

0 ACEs 1–2 ACEs 3+ ACEs
1–2 ACEs vs. 0 3+ ACEs vs. 0

% % % OR (95% CI) p-Value OR (95% CI) p-Value

Condition
Anxiety disorder 7.3 15.2 19.1 2.42 (1.09–5.41) 0.031 3.08 (1.28–7.39) 0.012
Depressive disorder 5.7 12.1 19.1 2.49 (1.03–6.00) 0.043 3.98 (1.60–9.90) 0.003
Any depression symptoms 20.9 28.2 44.6 1.46 (0.77–2.77) 0.251 3.13 (1.58–6.17) 0.001
Intimate partner violence 3.6 11.1 14.3 3.12 (1.13–8.61) 0.028 4.71 (1.59–13.95) 0.005
Prenatal substance use 13.7 19.6 25.0 1.53 (0.77–3.04) 0.222 1.93 (0.91–4.12) 0.088
Low resilience 40.6 44.4 54.0 1.16 (0.70–1.92) 0.569 1.69 (0.79–3.13) 0.078

Bold values are significant at p < .05.
All analyses adjusted for age, age squared, race, and median neighborhood income. Depressive symptoms are based on the PHQ-9 survey

routinely given during the first trimester of prenatal care. IPV includes a diagnosis of IPV in the EHR in the year before or during pregnancy
or endorsing any of the three questions related to IPV at the beginning of prenatal care. Low resilience is based on a score below the
national average (£32) on the Connor-Davidson RISC-10 Resilience questionnaire given at the time of ACEs screening.

IPV, intimate partner violence; PHQ, Patient Health Questionnaire; OR, odds ratio; CI, confidence interval.
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disorder (OR = 3.98, 95% CI = 1.60–9.90), depressive symptoms
(OR = 3.13, 95% CI = 1.58–6.17), and IPV (OR = 4.71, 95%
CI = 1.59–13.95) relative to those with 0 ACEs. Increased odds
for all outcomes were larger for the 3+ versus 0 ACEs
comparison relative to the 1–2 ACEs versus 0 ACEs com-
parison, indicative of a cumulative effect of ACEs. The
ACEs were not significantly associated with prenatal sub-
stance use or low resilience.

Stratified analyses by high and low resilience

The prevalence of each mental and behavioral health
condition by dichotomous ACE category (0 vs. 1+) and re-

silience status is presented in Figure 2. Among the 192
women with 0 ACEs, 78 had low resilience (41%) and 114
had high resilience (59%). Among the 160 women with 1+
ACEs, 77 had low resilience (48%) and 83 had high resilience
(52%). Among those with low resilience, those with 1+
versus 0 ACEs had a higher prevalence of anxiety disorders
(26% vs. 9%; p = 0.01), depressive disorders (22% vs. 9%;
p = 0.02), depression symptoms (46% vs. 27%; p = 0.05), and
IPV (17% vs. 4%; p = 0.01), but not substance use (21% vs.
18%; p = 0.66). In contrast, among those with high resilience,
having 1+ versus 0 ACEs was not significantly associated
with anxiety disorders (8% vs. 6%; p = 0.54), depressive
disorders (7% vs. 4%; p = 0.33), depression symptoms (23%

FIG. 2. Prevalence of mental and behavioral health conditions among pregnant women by ACEs and resilience. Resi-
lience was measured by using the Connor-Davidson Resilience Scale (CD-RISC 10), which defines low resilience as £32
and high resilience as >32. *Significant at p < 0.05.
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vs. 15%; p = 0.20), or IPV (8% vs. 4%; p = 0.21), but it was
associated with a higher prevalence of substance use (20% vs.
11%; p = 0.05).

Results from stratified multivariable models examining
resilience-specific associations between ACEs and prenatal
mental and behavioral health adjusting for age, race/ethnicity,
and median neighborhood income are presented in Table 3.
Among women with low resilience, those with 1+ ACEs had
significantly increased odds of an anxiety disorder (OR = 4.21,
95% CI = 1.54–11.50), depressive disorder (OR = 3.09, 95%
CI = 1.13–8.45), and IPV (OR = 6.50, 95% CI = 1.47–28.71)
relative to those with 0 ACEs. Conversely, ACEs were not
significantly associated with mental and behavioral health
conditions among women with high resilience.

Discussion

This study of the association between ACEs, resilience, and
mental and behavioral health conditions in pregnancy has
three key findings. First, there was a dose–response relation-
ship between ACEs and prevalence of prenatal anxiety, de-
pression, and exposure to IPV, consistent with previous
studies.18,19,32 Second, the associations between having any
ACEs and mental and behavioral health conditions were
stronger and significant only for women who reported low
levels of resilience during pregnancy. Third, ACEs were not
associated with use of cigarettes, alcohol, or marijuana during
pregnancy in multivariable models, regardless of resilience.

Results from this study lend support to a small but growing
body of literature suggesting that ACEs are associated with
greater mental and behavioral health problems during preg-
nancy, including psychosocial difficulties,29 depressive
symptoms,18–21 anxiety,22,23 and risk for IPV.20,30,31 Find-
ings indicate that relative to women with 0 ACEs, women
with 1–2 ACEs had between 2.4- and 3.1-fold increased odds
of having an anxiety disorder, depressive disorder, or IPV
during pregnancy; whereas women with 3+ ACEs had be-
tween 3.1- and 4.7-fold greater odds of having an anxiety
disorder, depressive disorder, depressive symptoms, or IPV
during pregnancy. Interestingly, the strongest association
was between ACEs and adult IPV. This novel finding in this
prenatal population is consistent with the literature suggest-
ing that victimization in childhood increases risk for expe-
riencing IPV in adulthood.12,15,16 The exact mediating and

moderating relationships between ACEs, IPV, and mental
health remain to be established.11

These results fit well with a larger body of literature sur-
rounding the biological mechanisms underlying the connec-
tion between ACE exposure and mental and behavioral health
outcomes.73 Prolonged stress exposure, particularly during
the neurodevelopmentally vulnerable period of infancy
through early childhood, can reprogram the physiological
stress response system through epigenetic reprogramming74

and is associated with volumetric differences in stress-
sensitive brain regions.75 ACE exposure is associated with
molecular markers of aging and disease risk, such as telo-
mere shortening and mitochondrial DNA copy number in-
creases.73,76,77 These results suggest that such molecular
mechanisms may impact women in the prenatal period as
well, which is particularly important given the potential for
intergenerational transmission of ACEs through these bio-
logical mechanisms.78

A particularly important contribution of this article is the
finding that during pregnancy, resilience, or the adaptive
ability to cope with adversity,46 may mitigate the negative
impact of ACEs on mental and behavioral health. For ex-
ample, among women with high resilience, the prevalence of
an anxiety disorder was similar among those with 0 (6%) and
1+ ACE (8%). However, anxiety disorders were about three
times more prevalent in women with 1+ ACEs compared with
women with 0 ACEs in the low resilience group (26% vs.
9%). Similar increased prevalence was found for depressive
disorders, depression symptoms, and IPV for women with 1+
ACEs compared with women with 0 ACEs in the low resi-
lience group. Although these findings are consistent with the
hypothesis that resilience may moderate the impact of
childhood adversity exposure, underscoring the importance
of taking resilience into account when screening for adver-
sity, we are unable to determine the direction of these asso-
ciations due to the cross-sectional nature of the study. It is
also possible, for example, that mental and behavioral health
problems during the prenatal period contribute to lower
levels of resilience.

In contrast to prior studies that have found greater risk of
prenatal substance use among women with ACEs,20,26–28

ACEs were not significantly associated with substance use
upon entry to prenatal care in multivariable models regardless
of resilience. Our measures of prenatal marijuana and alcohol

Table 3. Multivariable Models of Odds of Mental and Behavioral Health Conditions

by Adverse Childhood Experiences and Resilience Among Pregnant Women (N = 355)

Low resilience 1+ ACEs vs. 0 ACEs High resilience 1+ ACEs vs. 0 ACEs

OR (95% CI) p-Value OR (95% CI) p-Value

Condition
Anxiety disorder 4.21 (1.54–11.50) 0.005 1.44 (0.44–4.72) 0.545
Depressive disorder 3.09 (1.13–8.45) 0.027 2.95 (0.73–11.90) 0.129
Depression symptoms 2.05 (0.96–4.38) 0.086 1.70 (0.71–4.07) 0.235
Intimate partner violence 6.50 (1.47–28.71) 0.014 2.41 (0.66–8.84) 0.184
Prenatal substance use 1.29 (0.54–3.10) 0.572 1.99 (0.85–4.65) 0.113

Bold values are significant at p < .05.
Depressive symptoms are based on the PHQ-9 survey routinely given during the first trimester of prenatal care. IPV includes a diagnosis

of IPV in the EHR in the year before or during pregnancy or endorsing any of the three questions related to IPV at the beginning of prenatal
care. Low resilience is based on a score below the national average (£32), and high resilience is based on a score greater than or equal to the
national average (>32) on the Connor-Davidson RISC-10 Resilience questionnaire given at the time of ACEs screening.
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use were based on screening at*8 weeks gestation, and due to
the nature of our screening, we are unable to distinguish pre-
natal substance use before versus after women knew they were
pregnant and we could not tell whether women continued to
use substances throughout pregnancy. We were also not able to
determine the heaviness of substance use in pregnancy, and the
lack of significant association may be due to these factors.
Future studies with larger samples that include more refined
measures of substance use in pregnancy (e.g., quantity, fre-
quency, trimester of use) are needed to better understand the
association of ACEs with prenatal substance use.

Mitigating the effects of ACEs on mental and behavioral
health will require developing and testing interventions that
foster resilience in pregnancy. Interventions such as resilience
training, which includes emotional regulation training, cogni-
tive and behavioral approaches to reframe thoughts and refocus
on positive emotion, improving physical health through sleep,
exercise, nutrition and relaxation, social support, and mind-
fulness, hold promise toward building resilience.79–81 Re-
searchers have highlighted the need for services matched to key
moderators, such as resilience,82 that are responsive to inter-
vention.83–85 Trauma-informed treatment approaches exist and
data on their efficacy are growing.86 For example, psychoe-
ducational programs designed to meet pregnancy-specific
needs of women with ACEs exposure may help to improve
mental and behavioral health.87 Further research is needed
regarding the optimal content and timing of such programs.

Healthcare organizations have the opportunity to empower
prenatal patients to cultivate their strengths and build on
existing resources. This study demonstrates that ACEs and
resilience screening during standard prenatal care can help
clinicians identify women at risk of mental and behavioral
health problems, including IPV, who may need extra support
or services during pregnancy and the postpartum period.
Women’s health clinicians and prenatal patients should be
educated about the relevance of ACEs and resilience to pa-
tients’ health in pregnancy. Models integrating substance use
treatment, mental health services, parenting education, fam-
ily support, and other services can address these needs.88

Incorporating ACEs and resilience screening as part of
standard prenatal care is feasible and generally acceptable to
patients and clinicians, provided that appropriate training and
adequate mental and behavioral health referral resources are
available.61 Comprehensive and routine screening for ACEs,
resilience, and mental and behavioral health conditions, in
conjunction with interventions, resources, and treatment, is
likely to have a strong return on investment when the health
of both the mother and child is considered.

Additional longitudinal research is needed to investigate
how obstetric and pediatric clinicians can promote perinatal
resilience through screening, brief intervention, and broader
systems-level changes, and to determine whether prenatal
ACEs and resilience screening and intervention is associated
with improved maternal or pediatric outcomes and reduced
healthcare costs.

Strengths and limitations

To our knowledge, this is the first study to examine asso-
ciations between ACEs and multiple mental and behavioral
health conditions during pregnancy separately for women with
high and low levels of resilience. KPNC’s integrated health-

care delivery system and robust EHR allowed us to examine
associations between self-reported exposure to ACEs and re-
silience assessed as part of standard prenatal care and mental
and behavioral health conditions and IPV in an ethnically di-
verse population of pregnant women. However, several limi-
tations should be noted. This study took place in two KPNC
medical centers and was limited to English-speaking adult
patients screened for ACEs at their second or third prena-
tal visit (at *14–23 weeks gestation), and results may not
generalize to non-English-speaking patients, those without
healthcare, and those who enter prenatal care late. Future
research is needed to examine associations between ACEs,
resilience, and mental and behavioral health conditions in non-
English-speaking women and adolescent patients. Twelve
percent of women chose not to complete the ACEs question-
naire and, although those women were similar on demographic
characteristics to women who completed the screening, our
study did not assess reasons for non-completion. Our measures
of ACEs, resilience, and certain mental and behavioral health
outcomes were based on self-report and are subject to self-
report biases; however, it is noteworthy that past research in-
dicates good test–retest reliability for ACEs.9 In addition, our
ACEs questions did not assess ACEs severity, frequency, age
or duration of exposure, or neglect, and all ACEs were con-
sidered equal (e.g., physical abuse was equivalent to losing a
parent through divorce). We used the term ‘‘sexual abuse’’ in
our ACEs screening, but future research should avoid emotion-
laden terms such as ‘‘abuse,’’ which may lead to under-
reporting,89 and should instead use descriptive questions. In
addition, due to sample size limitations, we dichotomized
ACEs (0 vs. 1+) and resilience (high vs. low) in stratified
analyses, which may have muted our findings. Additional
studies with larger sample sizes that include more detailed
information about a broader range of ACEs and more nuanced
categorization of resilience are needed to better understand
how childhood experiences and resilience impact mental and
behavioral health. Finally, due to the cross-sectional nature of
the study design, we are unable to determine causality between
resilience and maternal mental and behavioral health.

Conclusions

The prenatal period has been identified as a unique window
of opportunity for clinicians to impact a family’s long-term
health by identifying women with ACEs and providing ap-
propriate resources.25,61 Pregnant women have increased
contact with the healthcare system and are often motivated to
live healthier lifestyles to improve the health of their devel-
oping child. This study adds novel data to the literature on
protective factors related to maternal mental and behavioral
health during pregnancy, indicating that although ACEs are
important risk factors for poorer maternal mental and be-
havioral health in pregnancy, resilience may help mitigate
this risk. Longitudinal cohort studies with larger samples will
allow for greater understanding of the causal mechanisms
through which ACEs and resilience combine to influence
maternal behavioral health. In addition, future studies are
needed to develop strategies and interventions to increase
women’s sense of resilience in the prenatal period and to
directly test whether improvements in resilience during
pregnancy reduce the adverse impact of ACEs on prenatal
mental and behavioral health.
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