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Abstract

Background—The effects of exposure to childhood trauma (CT) may be transmitted across
generations, however the time period(s) and mechanism(s) have yet to be clarified. We address the
hypothesis that intergenerational transmission may begin during intrauterine life via the effect of
maternal CT exposure on placental-fetal stress physiology, specifically placental corticotrophin-
releasing hormone (vCRH).
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Methods—The study was conducted in a sociodemographically-diverse cohort of 295 pregnant
women. CT exposure was assessed using the Childhood Trauma Questionnaire. Placental CRH
concentrations were quantified in maternal blood collected serially over the course of gestation.
Linear mixed effects and Bayesian piecewise linear models were employed to test hypothesized
relationships.

Results—Maternal CT exposure (CT+) was significantly associated with pCRH production.
Compared to non-exposed women, CT+ was associated with an almost 25% increase in pgCRH
towards the end of gestation, and the pCRH trajectory of CT+ women exhibited an approximately
two-fold steeper increase after the p)CRH inflection point at 19 wks gestation.

Conclusions—To the best of our knowledge, this finding represents the first report linking
maternal CT exposure with placental-fetal stress physiology, thus identifying a potential novel
biological pathway of intergenerational transmission that may operate as early as during
intrauterine life.

Keywords

childhood trauma; placental CRH; developmental programming; intergenerational transmission;
preconceptional stress; pregnancy

INTRODUCTION

Traumatic events that occur auring a woman’s pregnancy likely impact the development of
her as-yet-unborn child. But could traumatic exposures that may have occurred before the
woman became pregnant, perhaps even as early as during her own childhood, also impact
fetal development? As a first step towards addressing this question, we establish here an
association during gestation between a woman’s exposure to trauma in her own childhood
and the physiology of the developing fetal-placental unit, with a focus on the production and
trajectory of the major placental-fetal stress hormone - placental corticotrophin-releasing
hormone (vCRH).

Childhood trauma (CT) represents one of the most pernicious stressors in our society.
Estimates from the CDC and others suggest a majority of children are exposed to one or
more traumatic events in their lifetimes (1, 2), and that 30-40% of adult women have
experienced at least one, and 15-25% more than one, type of childhood trauma (3, 4). The
long-term sequelae of CT exposure are well established, and include adverse psychological,
biological, biophysical and behavioral states, and increased likelihood of developing mental
and physical disorders such as depression, posttraumatic stress disorder (PTSD), drug
addiction, obesity, cardiovascular, metabolic and autoimmune disease (5-14). Emerging
evidence now suggests the long shadow cast by childhood trauma may not be restricted to
only the lifespan of abused women, but also may be transmitted to another yet even more
vulnerable population - their children - who have been shown to exhibit alterations in stress
physiology systems (15-18), behavioral disorders such as conduct problems, internalizing
and externalizing behavioral problems, and autism spectrum disorder (19-22), and obesity
(23). The mechanisms and pathways underlying such intergenerational mother-to-child
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transmission are not well understood, and their elucidation is an area of considerable interest
and importance.

The prevailing paradigm posits such intergenerational transmission likely occurs after
childbirth during the periods of infancy and childhood via the effects of CT exposure-related
maternal dysfunctional states (e.g., depression, low maternal sensitivity, substance use) on
the quality of mother-child relationships and parenting (22, 24-26). We seek to extend this
existing paradigm. We advance an interdisciplinary, translational framework to postulate that
the process of intergenerational transmission may start earlier during the highly sensitive
period of fetal development. We propose that the developing embryo/fetus may sense and
respond to biological cues in the maternal compartment that reflect the long-term biological,
biophysical, psychological or behavioral consequences that CT exposed women may bring
to their pregnancy. Intergenerational transmission /n utero is expected to be determined by,
1) the degree to which the developing fetus can receive biological signals indicative of
maternal CT-related alterations in her peripheral physiology, and 2) the extent to which such
signals participate directly or indirectly in fetal development and phenotypic specification.
Based on the consideration that are no direct neural or vascular connections between the
maternal and fetal compartments, and all communication is mediated by the placenta, an
organ of fetal origin, we suggest that feto-placental stress-responsive systems, specifically
the placental corticotrophin-releasing hormone (pCRH) system, represents an attractive
candidate pathway.

In non-pregnant state CRH is secreted primarily by hypothalamic PVN neurons and plays a
central role in coordinating the central and peripheral stress response (27). During
pregnancy, the placenta of higher primates synthesizes and releases CRH in an exponentially
increasing manner into the fetal and maternal compartments (28). pCRH is known to play a
major, obligatory role in the initiation, maintenance, and progression of gestation, fetal
development and parturition (29-32). Moreover, pCRH production is stress-sensitive. Its /n
vitro production is regulated in a positive, dose-dependent manner in response to all the
major biological effectors of stress (33—35), and /17 vivo evidence suggests it is sensitive to
suboptimal maternal physiological, clinical, social and environmental exposures (36—40).
PCRH likely serves as a key communication signal between the mother and her as-yet-
unborn child. We and others have reported that variation in pCRH concentration in
pregnancy is associated with several key fetal and infant developmental and health outcomes
(41-46). Thus, the placental CRH system appears to play a tripartite role as a sensor,
transducer and effector of the consequences of intrauterine perturbations on the developing
fetal brain and peripheral systems (47).

The goal of this study was to establish evidence of an association between history of
maternal CT exposure and pCRH production across gestation after accounting for potential
confounding factors. Because pCRH production increases in an approximately exponential
manner across gestation, we sought to elucidate the precise nature of the effect by
performing analyses to determine the association of maternal CT exposure with the initial
production and/or the rate of change of pCRH production over gestation. While the present
study is not designed to address questions related to potential mechanisms underlying any
observed maternal CT-related alterations in feto-placental stress physiology, we did address
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the issue of whether the effects of maternal CT exposure persist after accounting for the
effects of salient gestational conditions that occur more frequently in CT+ mothers, such as
clinical/obstetric complications in the index pregnancy, biophysical state (higher body-mass
index; BMI), unhealthy maternal behaviors (smoking), and unfavorable maternal
psychological state (depression), in order to estimate the potential impact of maternal
childhood trauma on feto-placental stress physiology over and beyond that reflected in
current gestational state or conditions.

METHODS AND MATERIALS

Participants

The study was conducted in a sociodemographically-diverse cohort of 295 pregnant women
attending prenatal care at two university-based medical centers in southern California (see
Table 1). All participants had singleton, intrauterine pregnancies with no known cord,
placental, or uterine anomalies, fetal congenital malformations, or presence of any
conditions known to be associated with dysregulated neuroendocrine function or
corticosteroid medication use. All study procedures were approved by the IRBs of the
respective institutions, and all participants provided written informed consent.

Procedures

The study employed a prospective, longitudinal design with serial assessments over the
course of gestation. Participants were recruited in the first trimester of gestation. Study visits
occurred up to a maximum of 5 times over the course of their pregnancy at T1 15 + 0.7 wks
(mean £ SEM) (range 13.3 - 17.5), T2 20.3 £ 0.8 wks (range 17.0 — 23.2), T325.6 £ 0.8
wks (range 24 — 27.3), T4 30.7 £ 0.6 wks (range 29.6 — 32.4), and T5 36.5 + 0.8 wks (range
33.5 — 38.5) gestation. Study visit procedures included the collection of maternal venous
blood, administration of structured clinical and psychosocial interviews and questionnaires,
and fetal ultrasonography. Gestational age was confirmed by obstetric ultrasonographic
biometry performed before 20 wks gestation using standard clinical criteria (48).

Measures

Maternal childhood trauma exposure—Maternal exposure to CT was ascertained at
the T2 visit using the Childhood Trauma Questionnaire (CTQ, 49), one of the most widely-
used instruments for determination of abuse and neglect experiences in childhood and
adolescence (50). This 28-item measure assesses five dimensions of childhood maltreatment:
emotional abuse (EA), physical abuse (PA), sexual abuse (SA), emotional neglect (EN), and
physical neglect (PN). Details of scoring are described in the Supplemental Material. Cut-off
values for moderate or greater exposure were used to create dichotomous variables of
exposure for each CTQ subscale (emotional abuse =13; physical abuse =10; sexual abuse =8;
emotional neglect >15; and physical neglect =210) and then summed to compute a score
reflective of the total number of moderate to severe abuse and neglect categories of exposure
(Total CT, with a range between 0 and 5). The Total CT score was used as the principal
predictor in statistical analysis.
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Placental CRH—pCRH concentration was determined in maternal venous blood collected
at the study visits. It is important to note that the vast majority of the CRH that is detectable
in maternal peripheral blood during pregnancy is of placental origin (51). Several extra-
hypothalamic sites of CRH production do exist, including reproductive tissues and
lymphocytes. However, in contrast to CRH produced by the placenta, CRH from these other
tissues acts locally in an autocrine-paracrine manner (52-54). Thus, because the placenta (an
organ of fetal origin) is the source of CRH measured in the plasma of pregnant women, the
term pCRH is used.

A 20-ml blood sample was withdrawn by antecubital venipuncture into siliconized EDTA
vacutainers and immediately chilled to 6°C. Samples were centrifuged at 2,000 g for 15 min,
and the plasma was decanted into polypropylene tubes containing 500 KIU/ml aprotinin
(Sigma Chemical Company, St. Louis, Mo., USA). Plasma samples were then stored at
—70°C until assayed. CRH levels (pg/ml) were determined from extracted samples by
radioimmunoassay (Bachem Peninsula Laboratories LLC, San Carlos, CA, USA, see
Supplemental Material for assay details). Intra- and inter-assay coefficients of variance
ranged from 5% to 15%, with a minimum detectable dose of 2.04 pg/ml. 9.5% of the pCRH
samples were excluded due to high coefficients of variance (CV) > 15%. Specifically, of the
295 participants included in our study, 283 had a T1 visit with 82% (231) having usable
CRH data based on the CV criterion; 289 had a T2 visit with 94% (272) having usable CRH
data; 99 had a T3 visit with 92% (91) having usable CRH data; 89 had a T4 visit and 100%
had usable CRH data; and 82 had a T5 visit with 96% (79) having usable CRH data (see
Supplemental Material for further details).

Confounding—To address the possibility that any observed associations between maternal
CT exposure and pCRH concentrations across gestation reflect residual confounding of the
effects of “third” variables that may be causally related to both factors, we included
measures of childhood socioeconomic status (SES) and race/ethnicity in the first analytic
model because these factors may have precededthe event of maternal CT exposure (2, 39,
55). Both these variables were assessed at the T1 visit. Childhood SES was quantified using
a 15-item measure that characterized distinct aspects of economic status during childhood
(childhood SES mean = SD = 10.8 £3.1; range: 0-15).

Covariates—The second analytic model included additional covariates of
sociodemographic, biophysical, obstetric, behavioral and psychological factors in the index
(current) pregnancy that have been associated with pCRH production or childhood trauma
(11, 36, 39, 40, 55-59). Sociodemographic (current SES, assessed at T1), behavioral
(smoking, drug use, and alcohol consumption during pregnancy, assessed at each study visit)
and psychological state (depressive symptoms, assessed at each study visit), were
ascertained using standardized structured interviews and questionnaires. The 9-item short
version of the Center for Epidemiological Studies Depression (CES-D, 60, 61) scale was
used to quantify depressive symptomatology. To account for singular missing items the
mean responses were calculated for each time point and then combined into a mean CES-D
score over all assessment time points. Biological verification of self-reported smoking and
illicit drug use was performed in urine using INSTANT-VIEW Multi-Test Drugs of Abuse
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Panel (Alfa Scientific Designs Inc., Poway, CA, USA). Biophysical characteristics (pre-
pregnancy BMI), parity, and the presence of obstetric risk conditions in the index pregnancy
(hypertension, diabetes, anemia, vaginal bleeding, infection, oligohydramnios, and placental
abruption) were abstracted from the antepartum and delivery medical record, as previously
described (46).

Statistical Analysis

We used the likelihood-ratio test to compare a model with the main and interaction effects of
CT with a simpler model that excluded these two terms. The likelihood ratio test statistic
-2log(LR) indicates improvement of the model fit upon including CT as a predictor. Since
the likelihood ratio test does not differentiate between the main and interaction effect of CT,
and because there are multiple observations per subject, we employed linear mixed effects
models to test our primary hypothesis that p=CRH production over gestation differs as a
function of maternal CT exposure (see Supplementary Material). We performed a log-
transformation of pCRH values to linearize the approximately exponential increase in the
rate of pPCRH production over gestation (28). To estimate the rate of JCRH change over
gestation we included an interaction effect between the total CT score and gestational age at
assessment, with gestational age centered at the first study assessment time point (15 weeks
gestation). Maternal race/ethnicity and childhood SES were included in this model.
Secondary analyses were performed to estimate whether maternal CT exposure exerts effects
over and above those of gestational conditions, including maternal socio-demographic,
biophysical, obstetric, behavioral, and psychological factors. Model diagnostics were
performed using the HLMdiag package (62).

Next, to test our hypothesis that there is no initial difference in pCRH production between
CT+ and CT- women but that the difference would emerge later and become progressively
larger with advancing gestation, Bayesian piecewise linear modeling was employed to
determine whether there is a constant multiplicative shift in the non-linear growth rate of
pCRH concentrations across gestation, or whether one or more points of time in gestation
exist when significant changes in the rate of pCRH increase across gestation occur (i.e. knot
points). Our model was trained on 70% of the data, and its predictive performance
(measured in terms of mean squared error, MSE) was evaluated on the remaining 30% of the
data (63). The procedure was stratified by CT status. All models were adjusted for the
covariates described above.

RESULTS

Approximately one half (57.3%) of the study participants reported no or low exposure
childhood trauma; 19.3% reported exposure to a single category of abuse or neglect; and
23.4% reported exposure to multiple types of maltreatment (see Table S1 in Supplemental
Material). The mean number of traumas (total CT) in the exposed population was 2.06

(x 1.22 SD). The percentage of participants scoring above the cut-off for depression ranged
between 7.8% and 11.1% at the different time points during pregnancy.
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Compared to CT— women, CT+ women had a lower childhood SES, lower current income,
were younger at their first delivery, had marginally higher parity, higher depressive
symptomatology, and were less likely to be of non-Hispanic White race/ethnicity (Table 1).

The likelihood-ratio test comparing the models with and without total CT revealed a
significant effect of CT exposure on pCRH production across gestation (—2log(LR) = 7.56, p
=0.02). Thus, the total CT score significantly contributed to the model’s explanation of the
PCRH variation. The results of the mixed effects model revealed that the strength of the
association between CT exposure and pCRH production increased over the course of
gestation, as indicated by the significant interaction between total CT and gestational age at
assessment (Table 2). To interpret the results, the logarithmized pCRH values were
retransformed by exponentiation, which provides an estimate of the change in median CRH
as a function of CT and GA. Specifically, at 15 weeks gestation (the first assessment time
point), exposure to one additional trauma category corresponded to less than 1% increase in
median CRH value, but at 36 weeks gestation (the last assessment time point) each
additional trauma category corresponded to a 12.1% increase in median pCRH (see Figure
1). Given that women in the CT+ group were exposed to a mean of 2.06 categories of
trauma, their average CT exposure corresponded to a 24.9% higher concentration in median
PCRH towards the end of gestation compared to CT— women (Figures 1 and 2).

The results of the second linear mixed effects model (to ascertain whether the effects of
maternal CT exposure on pCRH persist after accounting for the effects of salient gestational
conditions that may be associated with both childhood trauma and placental physiology)
remained altogether unchanged, indicating that childhood trauma appears to exert an effect
on pCRH over and above these potential covariates ((-2log(LR) = 7.21, p=0.02; see Table
3)). The analyses were repeated including only subjects with at least two pPCRH measures,
which did not appreciably change the results. The significance of the likelihood ratio test
comparing the model with and without CT as a predictor improved slightly (-2log(LR) =
8.85, p = 0.01). The parameter estimates of the mixed effects model are shown in Table S2.

The Bayesian piecewise linear models of CRH trajectory analysis trained three models - a
simple linear regression (with 0 knots), and two piece-wise linear models with 1 and 2 knots,
respectively. Based on the resulting MSEs (0.375, 0.328, 0.329 respectively), the model with
1 knot was selected as the best-fitting model (lowest MSE term). The estimate for the
location of the knot point was at 19 weeks gestation. There were no substantial differences
between the CT+ and CT- groups in terms of the knot’s location, however, their pCRH
trajectories were different in terms of the intercept and slopes before and after the knot (see
Table 4). The change in the second slope (i.e. rate of change after 19 weeks gestation)
differed significantly between subjects with and without CT. In the CT- group, the median
of pCRH increased multiplicatively by 1.09 (i.e., 9%) per week from 19 wks gestation
onwards, whereas in the CT+ group the median of oCRH increased multiplicatively by 1.20
(i.e., 20%) per week from 19 wks gestation onwards. Thus, the exponential increase in
PCRH production over the latter part of gestation among CT+ women is approximately
double that of CT— women.
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DISCUSSION

To the best of our knowledge, this is the first study to establish an association between a
woman’s exposure to trauma in her own childhood and placental-fetal stress physiology
during pregnancy. Consistent with our hypothesis, pPCRH production over gestation was
significantly greater in women exposed to childhood trauma, with a graded effect such that
exposure to two types of trauma (the mean number in the exposed group) corresponded to an
almost 25% increase in pCRH concentrations towards the end of gestation. Maternal CT
exposure was not associated with the initial production or a shift in the gestational time point
of a change in the non-linear rate of pCRH increase (which occurred at 19 weeks gestation),
but with an approximately two-fold greater increase in the rate of pCRH production over the
second half of gestation. These effects remained statistically significant after accounting for
the effects of potential confounding variables and other gestational conditions related to
either p)CRH production or exposure to childhood trauma.

Previous studies have established an association between a woman’s history of CT exposure
and the subsequent course and outcome of her pregnancy (56, 64, 65), maternal
psychological states and conditions in pregnancy (depression, anxiety, PTSD (57, 66)), and
maternal gestational physiology (endocrine, immune/inflammatory state) (56, 67-69). The
current findings extend this research to the physiological function of the placental-fetal unit,
which is a critical link in making the case for the biological plausibility of intergenerational
transmission during the intrauterine period of life.

The clinical significance in terms of intergenerational transmission of the observed maternal
CT exposure-related differences in fCRH production across gestation is presently unknown.
However, we note that the pattern of differences in the oCRH trajectory by CT status in our
study is of similar nature and magnitude to what has previously been reported in pregnancies
complicated by preeclampsia and preterm birth (70, 71). Additional support for the
biological plausibility of our hypothesis that pfCRH physiology may act as a mediator of
intergenerational transmission of the effects of maternal CT exposure derives from the
observation that many of the adverse pregnancy, fetal, birth and postnatal outcomes
associated with pCRH dysregulation in pregnancy (such as intra-amniotic infection (72),
growth and size at birth (46), preterm delivery (46, 71), difficult infant temperament (42),
and obesity (44),) are antecedents of the same alterations in stress physiology systems and
neurodevelopmental disorders that are manifest in children of CT+ mothers (15-21).

In terms of generalizability, we note the prevalence of CT in our study population was
similar to that reported in previous large, population-based samples (4, 73). When stratified
by CT exposure, our study population differed with respect to their childhood SES and race/
ethnicity, which is consistent with previous reports in non-pregnant populations of a higher
CT prevalence among individuals with a lower childhood SES and among African
Americans and Hispanics compared to non-Hispanic Whites (1, 2). Moreover, our finding of
an association of CT exposure with higher parity and younger age at first pregnancy also is
consistent with previous reports (64, 74) and with the tenets of life history theory (75).
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The two major biological pathways by which maternal CT exposure could influence pCRH
physiology are via maternal endocrine and immune/inflammatory stress biology. Exposure
to CT is associated in non-pregnant individuals with changes in HPA axis baseline activity
as well as reactivity in response to stressors or pharmacological challenges (76), and, in
pregnant women, with alterations in baseline cortisol and in the cortisol awakening response
(68, 69). In contrast to their inhibitory effect on Aypothalamic CRH, glucocorticoids
stimulate p/acental CRH production (77). In turn, p)CRH can stimulate the production of
cortisol from the maternal and fetal adrenals (78). Maternal cortisol may, therefore, partially
mediate the effect of CT exposure on pCRH. In this context, it is interesting to note that the
observed inflection point in the non-linear trajectory of pCRH at 19 weeks gestation in our
study coincides with the time period when the fetal adrenals start producing appreciable
amounts of cortisol (79), suggesting the feto-placental unit of CT+ pregnant women may be
more sensitive to the positive feedback of cortisol. Maternal stress, anxiety or depression
(i.e. conditions that are among the most prevalent psychological sequelae of CT) have been
associated during gestation with several adverse neurodevelopmental outcomes in the
children of affected mothers (80). Alterations in the functioning or regulation of the maternal
and fetal hypothalamic pituitary adrenal (HPA) axes are commonly discussed as mechanisms
that may mediate these associations (81-83). It is conceivable that the psychological
consequences of CT are associated with an increased secretion of cortisol from the maternal
adrenal, which may stimulate /CRH production, and which, in turn, could stimulate the
release of cortisol from the fetal adrenals. The second biological pathway relates to the
interaction of the maternal immune/inflammatory system with pCRH. Secretion of pCRH is
directly stimulated by pro-inflammatory cytokines such as /L-1 and microbial antigens (84).
CRH, in turn, has been shown to have a pro-inflammatory effect in the periphery (85, 86),
and increased levels of pCRH have been associated with intra-amniotic infection (72, 87).
Moreover, previous studies of non-pregnant CT+ women have reported they exhibit an
increased inflammatory status (88—90). Thus, the maternal environment also may modulate
PCRH production via changes in the inflammatory milieu.

It has previously been suggested that the intergenerational transmission of the effects of
maternal CT exposure may occur in postnatal life v/athe detrimental effects of maternal CT-
related psychological states on maternal-child relationships and suboptimal parenting
behaviors (91, 92). Prenatal and postnatal periods of intergenerational transmission are not
mutually exclusive. However, it is important to ascertain whether this effect starts during
intrauterine life for at least two reasons. First, the elucidation of the time windows and
mechanisms underlying intergenerational transmission is necessary to develop efficacious
strategies for primary prevention. Second, the characteristics of the offspring at birth (e.g.,
newborn temperament) may, in part, influence the nature of postnatal mother-child dyadic
interactions to moderate the effects of postnatal maternal CT-related characteristics. If such
offspring characteristics at birth have already been adversely impacted by maternal CT-
related gestational effects, they would be expected to further accentuate the consequences of
dysregulated mother-child relationships. Indeed, p/CRH has been previously demonstrated to
be a predictor of child temperament (42).

In summary, childhood abuse and neglect represent one of the most pervasive, persistent and
pernicious stressors in our society. Emerging evidence now suggests its adverse
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consequences may not be restricted to the exposed women alone, but may also be
transmitted to their children. It is critical to arrive at a better understanding of this process
for elucidating biological pathways and developing interventions in order to ultimately break
the vicious cycle of the enduring consequences of early life stress passed down from a
vulnerable population of abused women to the even more vulnerable population of their
unborn children. The present study represents the first step towards addressing the
hypothesis that the inter-generational transmission of these adverse effects may start as early
as during the child’s intrauterine period of life by establishing an association between a
woman’s exposure to abuse or neglect in her own childhood and the physiology of the
placental-fetal unit of her as-yet-unborn child.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Scatterplot depicting the relationship between maternal childhood trauma and placental

CRH over the course of gestation. The black square represents the point of inflection at 19
weeks of gestation. Analyses were performed using the continuous total CT variable as
predictor and logCRH as outcome and including all covariates. For illustration purposes the
difference in non-logarithmized CRH values between the two groups representing no trauma
exposure and exposure to more than one trauma are presented in the figure.
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Figure 2.

Association between maternal childhood trauma and placental CRH concentrations at 36
weeks gestation. Error bars represent standard error of the mean (SEM). Analyses were
performed using the continuous total CT variable as predictor and logCRH as outcome and
including all covariates. For illustration purposes the difference in non-logarithmized CRH
values between the two groups representing no trauma exposure and exposure to more than
one trauma are presented in the figure.
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Frequencies and means (SD) of maternal characteristics in the whole sample and in women meeting criteria
for any type of childhood trauma vs. women without childhood trauma.

Characteristic

Complete sample
N =295

CT-group (no childhood
trauma)
N=169 (57.3%)

CT+ group (= 1 type of childhood
trauma)
N=126 (42.7%)

Race/ethnicity, n (%)

Non-Hispanic White 96 (32.5%) 67 (39.6%) 29 (23.0%) *x

Hispanic 100 (33.9%) 54 (32.0%) 46 (36.5%)

African American 58 (19.7%) 31 (18.3%) 27 (21.4%)
Childhood SES, mean  SD 10.92 +3.12 1151275 10.08 + 13.42 7
Presence of any obstetric risk condition, n (%) | 78 (26.4%) 41 (24.3%) 37 (29.4%)
Smoking in pregnancy = 1, n (%) 26 (8.8%) 11 (6.5%) 15 (11.9%)
Drug use in pregnancy = 1, n (%) 14 (4.7%) 5 (3.0%) 9 (7.1%)
Alcohol in pregnancy = 1, n (%) 48 (16.3%) 24 (14.2%) 24 (19.0%)
Family income index, mean + SD 6.36 +3.28 6.79 + 3.39 579 +3.04%
Age at delivery, yrs, mean + SD 28.92 £5.90 29.12 £+ 6.08 28.64 + 5.66
Age at first delivery, yrs, mean + SD 2472 +6.04 25.33+6.28 23.89+563%
Parity, mean + SD 1.07 +1.07 0.97 £1.00 121+ 1'147‘
Pre-pregnancy BMI, mean + SD 26.26 + 6.24 25.87 £ 6.10 26.80 + 6.40
Depression (CES-D), mean + SD 0.70 £ 0.46 0.57 +£0.37 0.87 +0.51

Note. CT = childhood trauma; SES = socioeconomic status; BMI = Body-Mass Index; CES-D = Center for Epidemiological Studies - Depression

7Lp< .10;

*
p<.05;
*Kk
p<.01;

Aok

p<.001 compared to CT—
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Point estimates and 95% probability intervals for the regression parameters of the piecewise linear models for

subjects with complete trajectories.

Point Estimate | 95% Probability Interval

Intercept for CT- 3.36 3.18-3.54

Intercept for CT+ 3.27 3.06-3.47

Difference in the intercept between CT+ and CT- -0.09 -0.36-0.17
First sloped for CT—- 0.06 0.00-0.12"
First slope? for CT+ 0.00 -0.07-0.06
Difference in the first slope between CT+ and CT- -0.06 -0.15-0.02
Second slopeb for CT- 0.09 0.02-0.15"
Second slope? for CT+ 0.18 0.11-0.26"
Difference in the second slope? between CT+ and cT- | 0.09 0.00-0.20

Note. Included are all subjects with at least one observation in each trimester; CT = childhood trauma.

aThe term “first slope’ refers to the slope of the log CRH trajectory before the inflection point of 19 wks gestation.

bThe term ‘second slope’ refers to the slope of the log CRH trajectory afterthe inflection point of 19 wks gestation.

*
p<.05
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