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Abstract

Adverse childhood experiences (ACEs) of parents are associated with a variety of negative
health outcomes in offspring. Little is known about the mechanisms by which ACEs are
transmitted to the next generation. Given that maternal depression and anxiety are related to
ACEs and negatively affect children’s behaviour, these exposures may be pathways between
maternal ACEs and child psychopathology. Child sex may modify these associations. Our
objectives were to determine: (1) the association between ACEs and children’s behaviour, (2)
whether maternal symptoms of prenatal and postnatal depression and anxiety mediate the
relationship between maternal ACEs and children’s behaviour, and (3) whether these
relationships are moderated by child sex. Pearson correlations and latent path analyses were
undertaken using data from 907 children and their mothers enrolled the Alberta Pregnancy
Outcomes and Nutrition study. Overall, maternal ACEs were associated with symptoms of
anxiety and depression during the perinatal period, and externalizing problems in children.
Furthermore, we observed indirect associations between maternal ACEs and children’s
internalizing and externalizing problems via maternal anxiety and depression. Sex differences
were observed, with boys demonstrating greater vulnerability to the indirect effects of
maternal ACEs via both anxiety and depression. Findings suggest that maternal mental health
may be a mechanism by which maternal early life adversity is transmitted to children,
especially boys. Further research is needed to determine if targeted interventions with women
who have both high ACEs and mental health problems can prevent or ameliorate the effects
of ACEs on children’s behavioural psychopathology.

Introduction

Adverse childhood experiences (ACEs) are defined as a set of exposures to personal abuse,
neglect and household dysfunction prior 18 years of age.! Based on the landmark work by
Felitti and Anda,' a graded relationship has been observed between the number of ACEs
experienced and adult health risk factors and problems. Extensive research has revealed the
within-generation impact of ACEs on children and adults over the lifespan (for review, see
McLaughlin®). Depression, inflammation and multiple metabolic risk markers such as obesity
and diabetes are well-documented outcomes of exposure to ACEs.*® Not only do ACEs
significantly increase risk for a variety of mental health problems over the lifespan, they place
women at increased risk for prenatal and postnatal depression and anxiety.””'' While prenatal
and postnatal depression and anxiety have been linked to internalizing (e.g. anxiety, depres-
sion) and externalizing (e.g. aggression, hyperactivity) behavioural problems in their chil-
dren,'>"* growing evidence suggests that mothers’ exposure to ACEs may also increase the
child’s risk for behavioural problems.*'* Understanding these associations may help guide
intervention to address the steady increase in children’s behavioural problems observed in first
world countries,”® that has recently placed these problems among the top five childhood
disabilities."®

In contrast to the extensive evidence of within-generation impacts of ACEs on health, the
intergenerational impact of ACEs on child outcomes has received less attention, with most
studies examining associations between specific ACEs and children’s behaviour, as opposed to
using the omnibus ACE Questionnaire.' Indeed, the impacts of mothers’ exposures to specific
ACEs such as intimate partner violence and maltreatment'’™"® in childhood have well-
documented consequences for children’s mental health and behaviour. For example, in a
sample of at-risk mothers (n=398) recruited from community clinics, mothers’ history of
child abuse directly predicted socioemotional problems (e.g. difficultness) in their 6-month-
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old infants, while household dysfunction indirectly predicted
socioemotional problems.® Another study that utilized a measure
of childhood adversity that overlapped with the ACE Ques-
tionnaire with the exception of questions about childhood phy-
sical and emotional neglect, found that more maternal ACEs were
associated with more emotional health difficulties in 18-month-
old infants. The only intergenerational study (that we could find)
that utilized the ACE Questionnaire examined mothers (n=300)
who were also victims of intimate partner violence. When their
children were 36 months of age, but not 12 or 24 months of age,
maternal total ACE score was positively associated with more
child behavioural problems, including anxiety, depression,
aggressive behaviour, attention problems, and overall scores for
internalizing and externalizing behavioural problems.'* However,
findings are limited by the concurrent exposure of children to
both high-maternal ACE score and intimate partner violence. In
summary, studies have not typically utilized broad exposure
measures, like the ACE Questionnaire, to assess intergenerational
impacts of maternal exposure on their children’s behaviour and
the one exception was confounded by concurrent exposed
to violence. Thus, the intergenerational impact of ACES on
children in community and normative samples remains to be
explored.

Specific childhood adversities have also been linked to mental
disorders in women, and especially to an increased risk for pre-
natal and postnatal depression and anxiety. Pregnancy increases
the risk for depression and anxiety, which are often co-morbid
during the perinatal period.”*** The prevalence of prenatal
symptoms consistent with major depression is between 7 and
12%, with symptoms often persisting into the postnatal period
resulting in rates of postpartum depression between 10 and
15%.>*° Findings are worse for anxiety, with prenatal rates
between 18 and 25%>” and postnatal rates between 13 and 40%.°®
A systematic review found a positive association between child
sexual abuse and depressive symptoms in pregnancy, but an
inconsistent association with postnatal depression.” For example,
25% of women exposed to child sexual abuse became depressed
during pregnancy v. less than 2% of women not exposed.”
Another systematic review identified that a history of abuse
predicted both prenatal anxiety and depression."

Connections between prenatal anxiety,”*° prenatal depres-
sion,”'™* postnatal anxiety*® and postnatal depression,”>** with
children’s behavioural problems are well-established. Prenatally,
depression and anxiety activate the maternal hypothalamic—
pituitary—adrenal (HPA) axis with resulting increases in cortisol
that pass through the placenta to elevate the level of fetal cortisol
concentration and dysregulate HPA axis development’, which is
a potential biological mechanism that increases risk of child
behavioural problems.'"**” Postnatally, mothers with depression
characteristically ~demonstrate diminished sensitivity —and
responsiveness to infant needs,”® as well as reduced affection
during interactions with infants,> while anxious mothers are less
likely to grant autonomy, and more likely to be withdrawn and
disengaged.*” These maternal behaviours are a potential psycho-
social mechanism by which maternal postnatal anxiety and
depression are linked to behavioural problems in children.*'~**
Taken together, prenatal biological and postnatal social processes
may help explain why both externalizing and internalizing
behavioural problems are more prevalent among children born to
mothers who experience depression and anxiety and may be a
mechanism by which maternal ACEs influence behavioural out-
comes in the second generation.

8

https://doi.org/10.1017/52040174418000648 Published online by Cambridge University Press

89

A meta-analysis (n=21,709 children) revealed that girls tend
to experience more internalizing psychopathology and less
externalizing psychopathology than boys.*> Consistent with the
Developmental Origins of Health and Disease (DOHaD)
hypothesis,*® differences in the prevalence and presentation of
behavioural problems between boys and girls may be related to
early life exposure to factors such as perinatal depression and
anxiety.”° Gendered behaviours are shaped by biological and
sociocultural influences,”’ resulting in different patterns of
behaviour for boys and girls.*> Boys, compared with girls, display
greater difficulty engaging with depressed mothers,** and are
therefore more likely to demonstrate maladaptive behaviours and
hampered emotional regulation.’® The increased risk of girls
demonstrating internalizing behavioural problems as a result of
maternal depression may be explained by gender socialization
during early childhood that encourages boys to be more aggres-
sive and girls to be more passive than boys.’>** Whatever the
reason, any examination of predictors of internalizing and
externalizing behaviour needs to consider moderation by
child sex.

Social support has long been established as a buffer to
maternal perinatal depression®>*® and anxiety”” and as protecting
children from the influence of postnatal depression®>*** and
anxie'cy.57 Low social support is associated with prenatal anxiety60
and partner support is associated with a lower risk of co-morbid
postnatal anxiety and depression.®’ In contrast, low-income has
also been implicated in postpartum depressive symptoms®® and
difficulties with finances and non-white ethnicity have been
implicated in co-morbid postnatal depression and anxiety.®'
Thus, it is important to consider the socioeconomic and inter-
personal influences on the intergenerational transmission of
ACEs to children’s behavioural problems.

In summary, there is a paucity of research examining the
intergenerational relationship between maternal ACEs and chil-
dren’s behavioural outcomes, especially considering the potential
mediating mechanisms of maternal symptoms of depression and
anxiety or moderation by child biological sex. Thus, our objectives
were to determine: (1) the association between ACEs and 2-year-
old children’s behaviour, (2) whether maternal symptoms of
prenatal and postnatal depression and anxiety mediate the rela-
tionship between maternal ACEs and 2-year-old children’s
behaviour, and (3) whether the relationships observed in
addressing objective 2 are moderated by child sex.

Method
Study design and sample

The data are from the Alberta Pregnancy Outcomes and Nutri-
tion (APrON) longitudinal cohort study designed to examine the
relationship between prenatal nutrition, maternal mental health,
and child neurodevelopment and mental health. A detailed
description of the APrON study design and methods has been
previously published.®® Briefly, a community sample of pregnant
women residing in Alberta, Canada was recruited from maternity
care and ultrasound clinics. Women were eligible if they had a
gestational age less than 27 weeks and were 16 years of age or
older. Women were not eligible if they were unable to complete
questionnaires in English or were planning to move out of the
study region within the next 6 months. Participants provided
informed consent before participation in the study. The study was
approved by both the University of Calgary Conjoint Health


https://doi.org/10.1017/S2040174418000648

90

Research Ethics Board (ID E22101/REB14-1702) and the Uni-
versity of Alberta Health Research Ethics Biomedical Panel
(Pro00002954).

Measures

Data were collected in each trimester of pregnancy and 3-, 6-, 12-,
and 24-months postnatal. Data collection occurred between May
2009 and February 2015. Figure 1 presents the number of parti-
cipants who provided data at each time point. The analytic
sample was constrained to the sample of 907 with complete data
on the ACE Questionnaire.

Exposure

Maternal ACEs
The ACEs Questionnaire' is a 10-item self-report measure that
examines cumulative adverse experiences from birth to 18 years

—

1% Trimester
Anxiety n=229
Depression n=298
Social support n=298

2" Trimester

Anxiety n=791
Depression n=1053
Social support n=1060

Prenatal
A

3" Trimester
Anxiety n=778
Depression n=1067

3 Months Postpartum
Anxiety n=852
Depression n=1071
Social support n=1102

6 Months Postpartum
Anxiety n=850
Depression n=768

|

Postpartum

12 Months Postpartum
Anxiety n=656
Depression n=914
Social support n=950
ACEs n =907

!

2 Years Postpartum
Child Behavioural Checklist
(CBCL) n=1144

Fig. 1. Flow diagram for study time points and measurements. ACEs, adverse
childhood experiences.
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of age. ACE items assess five aspects of child maltreatment
including physical, verbal or sexual abuse, and physical or
emotional neglect. An additional five items assess family factors
including domestic violence, marital dissolution, parental
addiction, mental illness or incarceration. Responses are scored
as ‘0=no’ or ‘1 =yes’ with total scores ranging from 0 to 10,
and higher scores indicating a greater accumulation of ACEs.
Murphy et al.®> demonstrated excellent convergent validity and
internal consistency (a=0.88) of the ACE Questionnaire. In
the current study, total ACEs ranged from 0 to 9. Because
scores above 4 occurred infrequently, and in keeping with
previous studies (e.g. Anda et al®®), scores above 4 were
recoded to a value of 4 so that the final ACEs scores ranged
from 0 to 4.

Mediators

Measures of maternal anxiety and depression were administered
to mothers in each trimester of pregnancy and at 3-, 6-, and 12-
months postpartum. These repeated measures were used to con-
struct pre- and postnatal latent variables for anxiety and
depression.

Maternal depressive symptoms

The Edinburgh Depression Scale (EDS)® is a 10-item, likert-type
scale with total scores that can range from 0 to 30, and higher
scores indicating more severe symptoms of depression. The EDS
correlates well with other measures of depression®® and has
excellent internal consistency, Cronbach’s o= 0.87.®”

Maternal anxiety symptoms

The Symptoms Checklist-90-Revised Questionnaire®® is a 90-item
self-administered questionnaire measuring psychological pro-
blems and symptoms of psychopathology. For this study, only the
10-item anxiety subscale was administered. Scores across items
are summed and can range from 0 to 40, with higher scores
indicating greater distress. Research supports the convergent
validity®® and internal consistency (Cronbach’s a=0.81)"° of this
anxiety subscale.

Outcome measures

Child internalizing and externalizing behaviour

The Child Behaviour Checklist (CBCL) for children ages 1.5-5"!
is a 100-item parent report questionnaire measuring parent per-
ceptions of their child behaviour within the preceding 2 months.
The CBCL examines internalizing problems (emotionally reactive,
anxious/depressed, somatic complaints and withdrawn), and
externalizing problems (aggressive behaviour, attention pro-
blems). Internalizing scores can range from 0 to 72 and exter-
nalizing scores from 0 to 48, with higher scores indicating greater
problematic child behaviours. The CBCL has excellent convergent
validity’" and displays high internal consistency(a=0.87 and 0.89
for the internalizing and externalizing problem scales, respec-
tively).”> Maternal report of children’s behaviour was measured at
2 years of age.

Moderator measure

Child sex was based on maternal report at birth.
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Covariates

Socioeconomic status and sociodemographics

Variables for maternal self-reported ethnicity, education and
household annual income were obtained at the first study visit
(first or second trimester). These variables were standardized
before inclusion in all models. Child age at the 2 year assessment
was also included in all models.

Maternal social support

Maternal perception of social support received during pregnancy
and at 3-, and 12-months postpartum was assessed with the
Social Support Questionnaire,”> a four-item measure of emo-
tional, affirmational, informational and instrumental support
available. Responses were scored as ‘Yes=1" or ‘No=0" and
summed. Thus, total scores ranged from 0 to 4, with higher
scores indicating higher levels of support from family, friends
and the community. The internal consistency for this measure is
strong (x=0.81).”

Data analyses

Descriptive statistics were used to summarize the demographic
characteristics of women and children who participated in the
2-year follow-up and all model variables. To address objective 1,
Pearson correlations were conducted. To address objective 2
latent path analyses were conducted in Mplus Version 8’ to test
the indirect (mediation) effects of maternal ACEs on child
internalizing and externalizing behaviours via maternal anxiety
and depression. Latent path analysis maximized the use of the
available longitudinal repeated measures and enabled the
examination of mediation and moderation.”> Mediation models
were estimated using maximum likelihood and tests of indirect
effects were evaluated using bias corrected 95% bootstrapped
confidence intervals (CI) with 5000 resamples. This approach
accounts for the non-normality of the indirect effects.”® Indirect
effects are supported when the CI does not contain 0. All results
reported are standardized estimates and included the following
covariates selected a priori and collected at time of behavioural
assessment: maternal education, ethnicity and social support,
household income, and child age and biological sex (when not
included as a moderator as in objective 3). To address objective
3, multi-group analyses were conducted to determine whether
there were differences between males and females with regard to
the effects of maternal ACEs on child behaviour. The Satorra—
Bentler scaled y difference test' (as described at www.statmodel.
com/chidiff.shtml) was used to determine whether the indirect
effects differed by child sex. Significant differences between
models constrained to be the same for both sexes and models
that were estimated freely for each sex provide evidence of
moderation. Goodness of fit for models was assessed using the
following criteria: X2 test > 0.05, Tucker—-Lewis Index (TLI)>
0.90, root mean square error of approximation (RMSEA) close
to or below 0.05, and standardized root mean square residual
(SRMR) < 0.05.7778 Although the ¥ test is not a sensitive mea-
sure of model fit with large samples,”® we report it for full
disclosure.

'Note that model comparisons were made using Maximum Likelihood Estimation
(MLE) with robust standard errors, which does not allow for use of bootstrapping; however,
all confidence intervals reported are using MLE with bias-correction and bootstrapping.
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Results
Descriptive findings

The mean age of mothers was 32.2 years. Most were married or in
a common-law relationship, had some post-secondary education,
had family income > $70,000, were born in Canada, and were
first time mothers (see Table 1). The mean age of children was
24.3 months, and more were male. Table 2 provides descriptive
data on responses to the ACE Questionnaire and Table 3 provides
descriptive data on the other predictors and outcomes. Missing
data were less than 16.5% across all variables.

Because exposure information was available from only 907
mothers, we conducted comparisons between this sample and the
remaining members of the cohort for which other data were
available (n=237). Women included in the analysis were more
likely to be married (97.5 v. 94.5%, x> (1)=4.8, P=0.03) and
White (86.9 v. 81.9%, x* (1) =3.9, P=0.05), but did not differ on
education, annual household income, number of previous chil-
dren, immigration to Canada, age, anxiety, depression or social
support (all P’s>0.05).

Objective 1: association between maternal ACES and child
behaviour.

Table 4 presents the bivariate correlations between the child
behavioural outcomes and ACEs total and individual items scores,
revealing that only externalizing behaviours are significantly
correlated (r=0.08) with ACEs total scores. One ACE item, on
emotional neglect, was significantly correlated with internalizing
behaviour (r=0.10), while two ACE items, on emotional neglect
(r=0.10) and sexual abuse (r =0.09), were significantly correlated
with externalizing behaviour.

Objective 2: mediation by maternal depression and anxiety

Prenatal mediation of externalizing behaviour

The prenatal mediator model for child externalizing behaviours
had good fit (see Table 5), accounting for 10.1% of variance in
externalizing behaviour at 2 years. Unique indirect effects of
maternal ACEs on child externalizing behaviours were not sup-
ported for either depression, 95% CI [ - 0.001-0.055], or anxiety,
95% CI [ —0.010-0.085]. However, the 95% CI for the combined
effects of prenatal depression and anxiety, [0.017-0.089], indi-
cated that depression and anxiety together are associated with the
effects of maternal ACEs on children’s externalizing behaviours.
Maternal exposure to ACEs was positively associated with both
prenatal depression and anxiety, which were in turn positively
associated with the child externalizing behaviour. Child sex was
not reliably associated with externalizing behaviour, 95% CI
[-0.022-0.101], indicating no overall difference in externalizing
behaviour for boys and girls.

Prenatal mediation of internalizing behavior

The model for child internalizing behaviour had good fit (see
Table 5), accounting for 10.9% of variance in internalizing
behaviour at 2 years. A unique indirect effect of maternal ACEs
on child internalizing behaviours was supported for anxiety, 95%
CI [0.022-0.143], but not for depression, 95% CI [ — 0.033-0.020].
Maternal exposure to ACEs was positively associated with
maternal prenatal anxiety, which was positively associated with
child internalizing behaviour. There was also a combined indirect
effect of prenatal depression and anxiety, 95% CI [0.030-0.116].
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Table 1. Socio-demographics of study participants (n=907)

N. Letourneau et al.

Table 2. Adverse childhood experiences (ACE) Questionnaire scores (n=907)

Female [n Variables Frequency Percentage
Variables Frequency (%) Male [n (% %
q y (%) [n (o) ool Total ACE Questionnaire score
Marital status
0 499 55.02
Single 23 (2.54) 13 (2.69) 10 (2.36) 1 - B—
Married 878 (96.8) 467 (96.49) 411 (97.16) 2 98 10.80
Missing 6 (0.66) 4 (0.83) 2 (0.47) 3 56 6.17
Educational level 4 27 2.98
Below university degree 681 (75.08) 360 (74.38) 321 (75.89) 5 17 1.87
University degree 219 (24.15) 120 (24.79) 99 (23.40) 6 13 143
Missing 7 (0.77) 4 (0.83) 3 (0.71) 7 6 0.66
Annual household income 8 3 0.33
Less than $70,000 142 (15.66) 88 (18.18) 54 (12.77) ACE Questionnaire items
Emotional ab
$70,000 or more 754 (83.13) 389 (80.37) 365 (86.29) motiona’ abuse
— No 797 87.87
Missing 11 (1.21) 7 (1.45) 4 (0.95)
Yes 110 12.13
Number of previous children
Physical abuse
None 535 (58.99) 286 (59.09) 249 (58.87)
No 848 93.50
1 or more 365 (40.24) 194 (40.08) 171 (40.43)
Yes 59 6.50
Missing 7 (0.77) 4 (0.83) 3 (0.71)
Sexual abuse
Born in Canada
No 804 88.64
No 157 (17.31) 88 (18.18) 69 (16.31) . - -
Yes 742 (81.81) 394 (81.40) 348 (82.27) Emotional neglect
MiSSiI"Ig 8 (0.88) 2 (0.41) 6 (1.42) No 804 88.64
Infant sex Yes 103 11.36
Male 484 (53.36) - - Physical neglect
Female 423 (46.64) - - No 891 98.24
Missing 0 - - Yes 16 1.76
Ethnicity Parental separation
Caucasian 788 (86.88) 419 (86.57) 369 (87.23) e T 2
Y 134 14.77
Non-Caucasian 119 (13.12) 65 (1343) 54 (12.77) &
T Battered mother
Missing 0 0 0
No 773 85.23
Mean [SD] Mean [SD] Mean [SD]
Yes 134 14.77
Maternal age (years) 32.16 [4.03]  32.20 [4.07] 32.12 [3.98]
Substance abuse
Child age (months) 2428 [1.12] 2427 [1.10] 24.29 [1.13]
No 771 85.01
Yes 136 14.99
Mental illness
Child sex was associated with internalizing behaviour, 95% CI
[—0.149 to —0.025], indicating that boys had lower internalizing No 722 79.60
scores than girls. Yes 185 20.40
Criminal behavior
Postnatal mediation of extgrnahzmg b.ehawor . No 389 98,02
The postnatal model for child externalizing behaviour had good
Yes 18 1.98

fit (see Table 5), accounting for 10.4% of variance in externalizing
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behaviour at 2 years. A unique indirect effect of maternal ACEs
on child externalizing behaviour was supported for depression,
95% CI [0.007-0.076], but not for anxiety, 95% CI [—0.003—
0.050]. Maternal exposure to ACEs was positively associated with
maternal postnatal depression, which was positively associated
with the child externalizing behaviour. There was also a combined

Table 3. Descriptive data on predictors and outcomes (n=907)

Variables Mean [SD] Range
Prenatal social support 14.63 [2.28] 3-16
Postnatal social support 14.83 [2.09] 4-16
Anxiety symptoms 1st trimester 0.25 [0.31] 0-2.3
Anxiety symptoms 2nd trimester 0.22 [0.30] 0-1.6
Anxiety symptoms 3rd trimester 0.24 [0.33] 0-2.8
Anxiety symptoms 3 months pp 0.18 [0.30] 0-2.4
Anxiety symptoms 6 months pp 0.18 [0.29] 0-2.8
Anxiety symptoms 12 months pp 0.18 [0.30] 0-2.1
Depression symptoms 1st trimester 5.36 [3.93] 0-22
Depression symptoms 2nd trimester 4.65 [3.75] 0-17
Depression symptoms 3rd trimester 4.95 [3.76] 0-20
Depressive symptoms 3 months pp 4.64 [3.77] 0-19
Depressive symptoms 6 months pp 2.88 [3.03] 0-20
Depressive symptoms 12 months pp 3.96 [3.80] 0-21
Child internalizing behaviour (2 years) 4.80 [3.92] 0-24
Child externalizing behaviour (2 years) 9.07 [6.41] 0-37

pp, postpartum.

93

indirect effect of postnatal depression and anxiety, 95% CI
[0.010-0.078].

Postnatal mediation of internalizing behaviour

The postnatal model for child internalizing behaviour had good
fit (see Table 5), accounting for 10.3% of variance in internalizing
behaviour at 2 years. A unique indirect effect of maternal ACEs
on child internalizing behaviour was supported for depression,
95% CI [0.001-0.063], but not for anxiety, 95% CI [—0.018—
0.066]. Maternal exposure to ACEs was positively associated with
maternal postnatal depression, which was also positively asso-
ciated with children’s internalizing behaviour. There was also a
combined indirect effect of depression and anxiety, 95% CI
[0.015-0.080].

Post-hoc analyses of mediator models

The patterns of results observed for mediator models raised fur-
ther questions that we addressed in post-hoc analyses. Specifically,
the model for prenatal exposures and child externalizing beha-
viour found that neither prenatal anxiety nor depression had
unique effects, although they did have combined effects. There-
fore, we ran two additional models with prenatal anxiety and
depression as separate mediators to determine if either had
individual effects when the other was not included in the model.
The models for prenatal anxiety and depression were both sup-
ported, 95% CI [0.018-0.090] and [0.014-0.059], respectively,
suggesting that although prenatal anxiety and depression are not
unique mediators of maternal ACEs on child externalizing
behaviour, they each contribute to transmitting the effects of
maternal ACEs to child externalizing behaviour, with consider-
able overlap in their effects.

In addition, for child internalizing behaviour, we ran
an additional model with the two previously identified
mediators, prenatal anxiety and postnatal depression, to deter-
mine if either was a unique mediator after controlling for the
other. The indirect effects of ACEs via postnatal depression was

Table 4. Correlations between adverse childhood experiences (ACEs) and child behaviour (n=907)

1 2 3 4 5 6 T 8 9 10 11 12 13
1. ACEs Total =

2. Internalizing 0.04 =

3. Externalizing 0.08* 0.61* -

4. Emotional abuse 0.56* 0.00 0.01 -

5. Physical abuse 0.42* 0.05 0.03 0.54* -

6. Sexual abuse 0.44* 0.05 0.09* 0.18* 0.12* =

7. Emotional neglect 0.49* 0.10* 0.10* 0.42* 0.33* 0.17* -

8. Physical neglect 0.24* 0.01 0.01 0.15* 0.20* 0.21* 0.24* -

9. Parental separation 0.54* 0.04 0.00 0.22* 0.23* 0.20* 0.18* 0.20* -

10. Battered mother 0.27* -0.01 0.00 0.27* 0.20* 0.11* 0.11* 0.13* 0.23* -

11. Substance abuse 0.53* 0.00 0.03 0.26* 0.16* 0.12* 0.13* 0.15* 0.24* 0.17* =

12. Mental illness 0.62* 0.00 0.03 0.29* 0.20* 0.16* 0.20* 0.16* 0.21* 0.16* 0.24* =

13. Incarceration 0.22* 0.00 0.03 0.07* 0.15* 0.10* 0.02 0.16* 0.12* 0.12* 0.18* 0.12* =

*P-value <0.05.
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Table 5. Overall indirect effects of maternal adverse childhood experiences (ACEs) on externalizing and internalizing behaviour

Model 95% bias corrected Model Fit
CI for indirect
effect
Prenatal Exposures
P Depression ~ -0.001 - 0.055 Chi-Sq(41) =434, P=0.37
ACEs N o Externalizing RMSEA=0.008 [0.000, 0.025]
Anxiety -0.010 - 0.085 TLI: = 0.99
SRMR =0.023
P Depression ~ -0.033-0.020  Chi-Sq(41) =40.3, P =0.50
ACEs /Internalizing RMSEA=0.000 [0.000, 0.022]
S Anxiety 0.022-0.143  TLI=1.00
SRMR =0.023
Postnatal Exposures
P Depression ~ 0.007 - 0.076 Chi-Sq(41)=65.1, P =0.01
ACEs N / Externalizing RMSEA=0.026 [0.013, 0.037]
Anxiety -0.033 - 0.050 TLI = 0.98
SRMR =0.018
o Depression ~ 0.001 - 0.063 Chi-Sq(41) = 67.1, P = 0.006
ACEs L /Internalizing RMSEA=0.027 [0.014, 0.038]
Anxiety -0.018 — 0.066 TLI=0.98
SRMR =0.019

Cl=confidence interval; RMSEA = root mean square error of approximation which is a parsimony-adjusted index in which values closer to 0 represent a good fit and cut-off representing good
fit is RMSEA <0.08; TLI=Tucker-Lewis Index. A TLI of 0.95, indicates the model of interest improves the fit by 95% relative to the null model. Cut-off for good fit is TLI >0.95;
SRMR = standardized root mean square residual which is the square-root of the difference between the residuals of the sample covariance matrix and the hypothesized model. Cut-off for
good fit is SRMR <0.08. Covariates included were: maternal education, ethnicity, social support, household annual income, and child age and sex.

supported, 95% CI [0.003-0.065], but the pathway via prenatal
anxiety was not [—0.008-0.088], suggesting that postnatal
depression uniquely contributes to the effects of maternal ACEs
on child internalizing behaviour even after accounting for the
effects of prenatal anxiety.

Objective 3: moderation by child sex.

In multi-group analyses, all four mediation models had sig-
nificantly better model fit when child sex was included as a
grouping factor, suggesting that the mediator models may be
moderated by child sex: prenatal model for externalizing
(unconstrained  ¥*(78) =81.4; constrained  ¥*(108) =251.8;
¥ aige(30) =154.9, P<0.001); prenatal model for internalizing
(unconstrained  ¥*(78) =72.4; constrained  x*(108) =247.9;
Y aie(30) = 158.7, P<0.001); postnatal model for externalizing
models (unconstrained x2 (78) =88.4; constrained
x*(108) =269.5; x’qi(30)=160.6, P<0.001); and postnatal
model for internalizing (unconstrained ¥*(78) = 88.4; constrained
x°(108) =269.5; xaie(30) =160.6, P<0.001). Accordingly, all
mediator models were re-estimated with child sex as a grouping
factor. Model fit for all models was excellent, RMSEA =
0.03 [0.01, 0.05], TLI=0.97-1.0, SRMR =0.03-0.04, with the
exception of x?, which had P <0.05 for the postnatal models.

Prenatal model of externalizing behaviour

Similar to what was observed for the model without grouping by
sex, all 95% ClIs for the indirect effects of ACEs on externalizing
behaviour included 0: girls via prenatal depression [—0.006—
0.067], and prenatal anxiety, [ —0.018-0.107], and boys via pre-
natal depression, [ —0.026—0.067], and prenatal anxiety, [ - 0.017—
0.163]. However, when the effects of the two mediators were
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combined, the model did support a moderated mediator effect for
boys 95% CI [0.018-0.144], but not for girls, [ —0.003-0.099].

Prenatal model of internalizing behavior

The 95% CI for the unique indirect effect of ACEs on inter-
nalizing behaviour via prenatal depression was not supported for
girls [—0.036-0.029] or boys [—0.079-0.025]. In contrast, the
95% CI for prenatal anxiety supported a unique mediating effect
of anxiety for boys [0.035-0.265], but not girls [ —0.001-0.140].
As shown in Fig. 2, maternal exposure to ACEs was associated
with increased prenatal anxiety, which in turn was related to
increased internalizing behaviour in boys. The combined indirect
effects of prenatal anxiety and depression on internalizing beha-
viour were significant for both girls [0.002-0.111] and boys
[0.045-0.209].

Postnatal model of externalizing behaviour

The 95% CI for the indirect effect of ACEs on externalizing
behaviour via postnatal depression was supported for boys,
[0.002—0.113], but not girls [ —0.009-0.110]. There was no sup-
port for postnatal anxiety as a unique mediator for either girls
[—0.087-0.043], or boys, [—0.048-0.084]. Furthermore, the
combined indirect effect of postnatal anxiety and depression on
externalizing was not significant for girls [ - 0.036—0.076], but was
significant for boys [0.011-0.111]. As shown in Fig. 3, maternal
exposure to ACEs was associated with increased postnatal
depression, which was related to increased externalizing beha-
viour in boys. Although the individual path from maternal
depressive symptoms to externalizing behaviour in boys was only
marginally significant (f =0.23, P=0.069), the indirect effect was
significant for boys, as described above.
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Fig. 2. Standardized parameter estimates for the moderated mediator model for child internalizing behaviour. Parameter estimates are for girls and boys (in brackets). Non-
significant associations are designated as NS, otherwise all associations were significant at P <0.05. The curved line with double-headed arrows represents the correlation
between latent variables. For simplicity, covariates were not included in the figure but were included in the models: maternal education, ethnicity, and social support,

household income, and infant age at behavioural assessment.

Postnatal model of internalizing behaviour

None of the moderated mediator models for internalizing beha-
viour was supported, despite the fact that when children were not
grouped by sex there was a significant indirect effect for depres-
sion. The indirect effects of postnatal anxiety and depression for
girls were, [—0.066-0.068] and [—0.006-0.100], and for boys
[—0.011-0.136] and [—0.016-0.096], respectively. However, the
combined indirect effect of anxiety and depression was significant
for boys, 95% CI [0.025-0.128], but not for girls, 95% CI
[ —0.029-0.072]. Similar to other models, ACEs were associated
with increased postnatal anxiety and depression, which subse-
quently were associated with increased internalizing behaviour
in boys.

Discussion

This study builds on emerging research examining the inter-
generational effects of ACEs and mechanisms related to beha-
vioural psychopathology. The objectives of this study were to
examine first, the impact of maternal ACEs on child behaviour at
2 years of age, second, maternal depression and anxiety as
mediators, and third, the potential for moderation of associations
by child sex. Direct associations were observed between total
maternal ACE scores and children’s externalizing behaviours.
Opverall, we observed a positive relationship between the number
of maternal ACEs and both children’s externalizing and inter-
nalizing behavioural problems via both maternal anxiety and

https://doi.org/10.1017/52040174418000648 Published online by Cambridge University Press

depression. Even after controlling for relevant social and socio-
demographic characteristics, mothers’ exposure to ACEs
increased their symptoms of depression and anxiety during the
prenatal and postnatal periods, which consequently increased the
expression of children’s behavioural problems. Exposure timing
effects and sex differences were observed.

ACEs predicted externalizing behaviour only in boys. The only
unique mediator was postnatal depression, however, the com-
bined effects of maternal anxiety and depression, both in the
prenatal and postnatal periods, were significant mediators of
ACEs on externalizing behaviour in boys. For internalizing
behaviour, again the findings were primarily for boys. The only
unique mediator was prenatal anxiety. The combination of pre-
natal anxiety and depression mediated the effects of ACEs on
internalizing behaviour for both girls and boys and the combi-
nation of postnatal anxiety and depression also mediated the
effects of ACEs on internalizing behaviour in boys. The findings
also suggest a relatively greater impact of prenatal and postnatal
anxiety and depression for boys compared to girls in both
internalizing and externalizing behaviours. Effects for girls were
observed only for internalizing behaviour and only when the
effects of prenatal depression and anxiety were combined. Other
research suggests that effects of early adversity on girls, particu-
larly in internalizing behaviours such as anxiety, may be obser-
vable at later ages in boys.*

While our findings agree with other studies showing
maternal ACEs increased the propensity for child behavioural
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Fig. 3. Standardized parameter estimates for the moderated mediator model for child externalizing behaviour. Parameter estimates are for girls and boys (in brackets). Non-
significant associations are designated as NS, otherwise all associations were significant at P < 0.05, with the exception of the pathway from maternal depressive symptoms to
externalizing behaviour for boys for which P=0.07. The curved line with double-headed arrows represents the correlation between latent variables. For simplicity, covariates
were not included in the figure but were included in the models: maternal education, ethnicity, and social support, household income, and infant age at behavioural

assessment.

11,14 L :
problems, our novel examination of sex differences revealed

that maternal postnatal depression or anxiety did not mediate the
relationships between maternal ACEs and internalizing problems
among girls (although there was an effect for prenatal anxiety and
depression). This is in contrast to other research showing that
maternal postnatal anxiety and depression are associated with
internalizing symptoms in girls.®" Taken together, the findings
suggest that maternal depression and anxiety may be important
predictors of internalizing behaviour in girls but they do not
appear to be involved in transmitting the effects of maternal
ACE: to girls. Nevertheless, our finding that prenatal depression
and anxiety together do mediate the effect of ACEs on inter-
nalizing in girls suggests that the timing of exposure may be an
important determinant of outcome in girls. This did not appear to
be the case for boys, where both prenatal and postnatal depression
and anxiety were involved in transmitting the effects of ACEs to
both internalizing and externalizing behaviour. In the context of
exposure to ACEs, it appears that boys are vulnerable to both
internalizing and externalizing psychopathology via prenatal and
postnatal distress, while girls appear vulnerable in the prenatal
period only, and only with respect to internalizing psycho-
pathology. In general, these findings support the premise that
boys are more vulnerable than girls to the intergenerational
transmission of ACEs via maternal distress.*

The transmission of maternal ACEs to childhood vulnerability
for developmental psychopathology may stem from sustained
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perturbations of stress regulatory systems that persist from early
life into childhood and adulthood.!" Childhood is a devel-
opmentally salient period,®” during which cumulative exposure to
adversities may participate in developmental programming of
biological,” emotional®* and social® responses to stress. For some
women, such developmental programming persists into the
childbearing years where its effects predispose women to develop
depression or anxiety during the major life changes that occur as
a consequence of childrearing. Depression and anxiety may
operate together to affect the growing fetus via biological
mechanisms® or the growing child via alterations in caregiver—
child interaction,*” with sex differences in vulnerability as pro-
posed by the DOHaD hypothesis.*® So, for both girls and boys,
whose mothers were exposed to ACEs, prenatal exposures to the
biological substrates of maternal distress connotes vulnerability to
behavioural psychopathology. Postnatally, the observation that
infant girls display greater responsiveness to social stimuli than
boys (e.g. more eye contact and orientation to faces and voices),*’”
suggests a potential protective mechanism for girls by improving
the quality of caregiver—child relationship.

Our findings corroborate previous research which demon-
strated that maternal depression during the prenatal and post-
natal periods negatively impacts children’s behavioural
outcomes®*** and extends this understanding to include the
effects of maternal anxiety. The findings also broaden our
understanding of the intergenerational transmission of maternal
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ACEs, specifically via the effect of maternal depression and
anxiety on child behaviour, paying special attention to sex dif-
ferences associated with perinatal exposures. These findings are
also in line with previous work which demonstrated increased
externalizing behaviours among boys as a result of prenatal and
postnatal maternal distress.”

Strengths and limitations

The prospective nature of our study design and sample size are
significant strengths that allow us to evaluate the plausibility of
causal pathways from maternal early life adversity to offspring
behaviour and to control for relevant covariates while testing for
sex differences. To our knowledge, the findings are the first to
formally test indirect (mediator) effects of ACEs on children’s
behaviour via maternal depression and anxiety experienced in the
prenatal or postpartum periods. Moreover, research to date uti-
lized high-risk samples (e.g. mothers affected by concurrent or
recent intimate partner violence),'* assessed more limited con-
ceptions of behaviour (e.g. socioemotional functioning),*'! used
less rigorous measures of behaviour,>'' and did not examine the
moderating influence of sex differences. Our study employed a
community sample, rigorous, well-regarded measures of both
internalizing and externalizing behaviours, and a well-designed
examination of sex differences.

Nevertheless, several limitations constrain interpretation and
generalizability of the findings. First, the sample represents a
relatively low-risk sociodemographic population. Mothers were
predominantly White, university educated, and had high income.
The generalizability of these findings may therefore be limited to
middle and upper class families. Second, the measurement of
maternal ACE:s is retrospective and prone to recall bias; however,
evaluations of repeated administrations of the ACE Questionnaire
reveal it to be reliable.”"”> Third, our measures may have com-
mon source variance owing to the fact that mothers self-reported
on their ACEs, self-reported on their depression and anxiety, and
reported on their children’s behaviour. Child behaviour assess-
ment relied exclusively on maternal report, and others may have
different perceptions of behaviour problems in the children. The
APrON data set does not possess information on mental health
history which would have been ideal to consider in modelling.
Fourth, despite temporal ordering of the exposure, mediator and
outcome variables, these data remain correlational and therefore
cannot conclusively establish causality. Finally, despite the
inclusion of relevant covariates, residual confounding may persist.

Conclusion

This study provides new evidence regarding the role of maternal
mental health in the intergenerational transmission of maternal
ACE:s on internalizing and externalizing behaviour in 2-year-old
boys and girls. The study shows that adverse experiences before
the age of 18 are associated with increased symptoms of maternal
depression and anxiety during both the prenatal and postnatal
periods, and this increase in symptoms is associated with
increased symptoms of behavioural problems in children, espe-
cially in boys. Overall, the current study suggests that children of
mothers who experienced ACEs may be at heightened risk for
developmental psychopathology. Mental health interventions for
mothers with a history of ACEs represents an important future
research objective because it has the potential to prevent or reduce
the intergenerational cascade that perpetuates cycles of stress.
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