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Abstract

Attachment security may be a mechanism by which exposure to early life adversity affects
subsequent generations. We used a prospective cohort design to examine this possibility in a
convenience sample of 124 women (age = 23-45 years, M = 32.32 [SD = 4.83] years; 57.3%
White, 22.6% Asian) who provided self-reports of attachment style during pregnancy using the
Attachment Style Questionnaire, of whom 96 (age = 28-50 years, M = 36.67 [SD = 4.90] years;
60.4% White, 19.8% Asian) were reassessed when their child was preschool-age (M = 4.38 [SD =
1.29] years). Women self-reported on their own childhood maltreatment severity and their child’s
current emational and behavioral problems using the Childhood Trauma Questionnaire and the
Child Behavior Checklist for ages 1.5-5, respectively. Maternal childhood maltreatment severity
was associated with less secure, and more avoidant and anxious attachment. Mediation analyses
revealed further that less secure maternal attachment, but not avoidant or anxious attachment,
mediated the associations between maternal childhood maltreatment and offspring emotional and
behavioral problems. These findings suggest that improving maternal attachment security, which
can be identified even prior to the child’s birth, is an important target to consider for intervention
efforts aimed at minimizing adverse intergenerational effects of early life adversity.
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Introduction

The adverse effects of stressful experiences can be transmitted across generations [1]. Severe
stress exposure in parents, including experiencing childhood maltreatment, is a risk factor
for emotional and behavioral problems in offspring [2, 3]. In particular, maternal experiences
of maltreatment during childhood are associated with increased rates of offspring emotional
difficulties across childhood and adolescence [4-6].

Adverse experiences in childhood have been associated with the development of insecure
attachment styles in adulthood [7]. Adult attachment is often conceptualized along three
dimensions or “attachment styles” drawn from infant—caregiver attachment theory [8, 9]:
attachment avoidance, attachment anxiety, and attachment security [10, 11]. In this model
of adult attachment, adults who identify most strongly with the avoidant style report feeling
uncomfortable getting close to or trusting others; those identifying with the anxious style
report worrying that close others do not really love them or may leave them; and those who
identify with the secure style report being confident that they can depend on and trust in
others [10].

Maternal attachment style is a potential mechanism for the intergenerational effects of
mothers’ history of childhood maltreatment on risk for emotional and behavioral problems
in their offspring. Childhood maltreatment is associated with elevated rates of avoidant and
anxious attachment styles across development [12], and attachment styles tend to remain
stable into adulthood [13-15]. Further, there is evidence that a mother’s attachment style
during their child’s early life affects child development: avoidant attachment in mothers
has been associated with developmental delay in infants [16] and mothers’ attachment
insecurity has been prospectively associated with higher internalizing symptoms in their
children [17]. Although researchers have found that adult attachment style mediates the
effects of early life adversity on risk for psychopathology in adults [18, 19], there have
been fewer investigations of intermediate mechanisms for intergenerational transmission
of environmentally conferred risks. One previous paper has found evidence that avoidant
and anxious adult attachment styles mediate the association between maternal adverse
childhood experiences and child internalizing and externalizing symptoms [20]; however
in this study, both maternal attachment style and child behavioral problems were assessed
when children were 60 months of age. Because attachment style describes a framework for
mutual interpersonal relationships and despite the generally observed stability of attachment
style over time, it is possible that the child’s inherent temperament and characteristics may
affect the mother’s attachment style if assessed post birth. In order to identify the causal
direction of any association, therefore, it is important to measure maternal attachment style
prior to any relational interactions with the child, i.e., before the child is born. If maternal
attachment style in pregnancy mediates the effect of maternal childhood maltreatment
severity on risk for emotional and behavioral problems in offspring, then attachment style
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may be a modifiable treatment target in peripartum women whose offspring are at elevated
risk for psychopathology.

The current study examined the links among the severity of mothers’ experiences of
childhood maltreatment, their attachment styles during pregnancy, and their offspring’s
emotional and behavioral problems. Using a longitudinal design, we assessed maternal
attachment security when women were in their third trimester of pregnancy. Following the
birth of their children, women were then contacted again when these children were between
ages 18 to 72 months in order to obtain assessments of their children’s current emotional
and behavioral problems. A retrospective report was used to assess the severity of women’s
exposure to maltreatment during their own childhoods. Based on findings that maternal
maltreatment experiences in childhood are associated with offspring psychopathology [2,

3, 21] and that maternal adult attachment style is linked to offspring psychopathology in
childhood [17], we hypothesized that maternal attachment security mediates the association
of maternal childhood maltreatment history with offspring emotional and behavioral
problems.

Participants were 124 women who were recruited from local obstetric clinics, the Stanford
Women’s Wellness psychiatric clinic, and through postings in the community between
September 2011 and July 2016 during their pregnancies, comprising a convenience sample
that was enriched for psychopathology via recruitment in the psychiatric clinic. Participants
were, on average, 32.3 years old (SD = 4.6 years) at the initial assessment. More than half of
the respondents were Caucasian (60%) and had a graduate degree (59%). Of the 124 women
in the initial sample, 96 completed a longitudinal follow-up assessment when the child with
whom they were pregnant at the initial assessment was between 18 and 72 months of age (M
child age = 52.6 + 15.5 months). Additional sample characteristics are detailed in Table 1.
All study procedures were approved by the Stanford University Institutional Review Board,
and all participants provided informed consent prior to participating.

Women participated in an initial session in the third trimester of pregnancy during which
they completed a self-report assessment of attachment style (ASQ [22]). Beginning in
2017, these women were re-contacted to complete an online survey hosted on REDCap
[23, 24]. At this follow-up assessment, women completed a series of questionnaires. The
present analyses focus on their reports of their childhood maltreatment experiences via the
Childhood Trauma Questionnaire (CTQ [25]) and reports of their child’s emotional and
behavioral problems via the Child Behavior Checklist (CBCL/1.5-5 [26, 27]). Participants
who did not complete surveys after initial prompts received e-mail reminders and, if
necessary, telephone prompts. Twenty-five eligible participants did not respond to invitations
to complete the follow-up survey; the final sample is composed of 96 women who
completed both the initial assessment and the follow-up survey.
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Attachment Style—The Attachment Style Questionnaire (ASQ [22]) is a 40-item self-
report questionnaire designed to assess adult attachment. The ASQ yields 5 subscales:
“confidence” (8 items), “relationships as secondary” (7 items), “need for affirmation” (7
items), “discomfort with closeness” (10 items), and “preoccupation with relationships” (8
items). Each item is rated on a six-point scale from 1 (totally disagree) to 6 (totally agree).
A factor analysis of this measure [28] and recent review of adult attachment measures [29]
indicate that these subscales map onto three dimensions of attachment—secure, anxious, and
avoidant—here referred to as “attachment domains.” Consistent with this previous work,

we took the sum of the “need for affirmation” and “preoccupation with relationships”
subscales to create a total score for the anxious attachment domain and took the sum of

the “relationships as secondary” and “discomfort with closeness” subscales to create a total
score for the avoidant attachment domain. The score on the “confidence” subscale served as
the score for the secure attachment domain. In this sample, the ASQ demonstrated good to
excellent internal consistency across domains: Cronbach’s alphas were good for the secure
and anxious attachment domains (0.84 and 0.87, respectively), and excellent for the avoidant
attachment domain (0.91).

Maternal Childhood Maltreatment—The Childhood Trauma Questionnaire (CTQ [25])
was used to assess maternal history of childhood abuse and neglect. For each potential
experience of abuse and neglect, mothers rated the severity of their experience on a five-
point Likert scale from 1 (never true) to 5 (very often true). Total maternal childhood
maltreatment was a summed score of the following 5 CTQ subscales: emotional abuse,
physical abuse, sexual abuse, emotional neglect, and physical neglect (range 0 to 75, higher
scores reflect more severe maltreatment). This variable was square-root-transformed and
outlier scores were winsorized to + 3 standard deviations from the mean in order to
normalize the distribution.

Child Emotional and Behavioral Problems—The Child Behavior Checklist for ages
1.5-5 (CBCL/1.5-5 [26, 27]) is designed to assess internalizing and externalizing symptoms
in children age 18 months through 5 years based on maternal report. Responses were scored
using the Achenbach System of Empirically Based Assessment (ASEBA) computer scoring
program [30, 31] that yielded a total summed score of all child problem items. Total scores
were also transformed using a square-root-transformation. The CTQ was administered prior
to the CBCL in the survey; we did not use counterbalancing in the administration of these
measures.

Statistical Analysis

Descriptive statistics were calculated for sociodemographic characteristics for the entire
sample (Table 1). Mediation analyses were carried out using SPSS Statistics (v26). We

used independent mediation models to test whether each attachment domain (i.e. secure,
anxious, avoidant) mediated the association between maternal childhood maltreatment
severity and offspring emotional and behavioral problems (see Fig. 1). Lastly, we conducted
a single mediation model with all attachment domains and appropriate covariates included
simultaneously to examine the indirect effect of each domain over and above the others.
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Child age, sex of child, maternal parity, and maternal age were included as covariates on

the paths linking maternal childhood maltreatment severity and maternal attachment to child
psychopathology symptoms in each of the first three models because these factors may
influence the effect of maternal childhood maltreatment on offspring symptoms, but are not
likely to influence maternal attachment security given the stability of adult attachment over
time [13, 15] and across pregnancy [32].

Mediation models were tested using PROCESS [33], a single-step nonparametric resampling
procedure (1000 samples with replacement) for testing indirect effects. In this framework,
the indirect effect is the product of the two coefficients from two paths: the adjusted effect
of maternal childhood maltreatment severity on maternal attachment style and the adjusted
effect of maternal attachment style on child emotional and behavioral problems. To test the
statistical significance of the indirect effect, we calculated a 95% bias-corrected bootstrap
confidence interval (Cl). If the 95% CI does not include 0, then the indirect effect is
considered statistically significant, supporting mediation. In the supplement, we also report
analyses conducted using the MacArthur approach [34, 35].

Correlations

Bivariate correlations among maternal childhood maltreatment severity, attachment domains,
child emotional and behavioral problems, child age, sex of child, maternal parity, and
maternal age are presented in Table 2. Maternal childhood maltreatment severity was
significantly associated with all three attachment domains in mothers (#gcyre = — 0.28, 95%
Cl [~ 0.46, — 0.07], p=0.009; ranxious=0-39, 95% CI [0.19, 0.55], p < 0.001; /3y0idant=0-35,
95% CI [0.15, 0.52], p< 0.001), and with emotional and behavioral problems in children
(r=10.36, 95% CI [0.17, 0.53], p< 0.001). Secure, anxious, and avoidant attachment in
mothers were significantly associated with child emotional and behavioral problems; secure
attachment was associated with fewer child problems (r= - 0.35, 95% CI [- 0.52, - 0.16], o
< 0.001), and anxious and avoidant attachment were associated with more child problems (r
=0.28, 95% CI [0.07, 0.46], p=.008; r=0.24, 95% CI [0.03, 0.43], p= 0.024, respectively).
These effects are in the small to medium range based on conventions provided by Cohen
[36].

Mediation Models

Scatter plots depicting the linear associations between variables entered into the mediation
model are presented in Fig. 2. Consistent with our hypothesis, the secure attachment domain
mediated the relation between maternal childhood maltreatment severity and child emotional
and behavioral problems (standardized indirect effect = 0.09, 95% CI [0.003 0.21]). We did
not find evidence that the anxious attachment or avoidant attachment domains mediated this
association. These results are summarized in Table 3.

Finally, to examine the unique effect of secure attachment relative to the combined effects
of the other attachment domains, a multiple mediator model with all attachment domains
entered as simultaneous mediators in a single-step mediation with child age, sex of child,
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maternal parity, and maternal age included as covariates on all paths was conducted.

The indirect effect of secure attachment remained significant, even when the anxious and
avoidant attachment domains were included as simultaneous mediators. Indirect effects from
this multiple mediator model are summarized in Table 4.

Results obtained using the MacArthur approach also primarily revealed mediation through
secure maternal attachment style, although we also observed a significant indirect effect of
anxious maternal attachment style using this method (see Supplement).

Discussion

In a longitudinal sample of 96 mothers and their offspring, we examined the associations
among maternal history of childhood maltreatment, maternal attachment security during
pregnancy, and offspring emotional and behavioral problems in early life. Bivariate
correlation analyses revealed a negative association of small effect between maternal
childhood maltreatment severity and maternal attachment security, and moderate positive
associations between maternal childhood maltreatment severity and both avoidant and
anxious attachment. Maternal childhood maltreatment severity was moderately associated
with emotional and behavioral problems in offspring. Further, there was a negative
association of medium effect between maternal attachment security and child problems,
and small positive associations between maternal anxious and avoidant attachment and child
problems [36].

Scores on the secure attachment domain mediated the association between severity of
maternal childhood maltreatment and emotional and behavioral problems in offspring;
greater maternal attachment security was associated with fewer emotional and behavioral
problems in children of mothers who experienced maltreatment in childhood. Although
severity of maternal childhood maltreatment was associated with maternal anxious and
avoidant attachment scores, these attachment domains did not mediate the association
with offspring problems. Using a less conservative approach (see supplement), there was
evidence that anxious attachment may also be a mediator, in agreement with the results
of Cooke et al. [20]. Notably, however, when all three attachment domains were included
in a multiple mediator model, only secure attachment mediated the association between
the severity of maternal childhood maltreatment and offspring emotional and behavioral
problems. Consistent with previous work, our results indicate that maltreatment during
childhood may have intergenerational effects, given that these experiences were associated
with elevated emotional and behavioral problems in the offspring of women who were
assessed in pregnancy. Overall, our findings indicate that maternal attachment security
may be a useful target for intervention, either for identifying families at risk who may
benefit postnatally from existing parenting interventions, or as a new intervention target
that can be influenced prenatally in order to improve the outcomes of children of mothers
who experienced childhood maltreatment. While adult attachment security is relatively
stable over time [13, 15] and across the transition to parenthood [32], there is evidence
that it can be altered by psychotherapeutic interventions [37-39]. Obtaining a measure of
maternal attachment security proximal to the transition to parenthood may provide helpful
information regarding risk for offspring dysfunction, and help to identify individuals who
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may benefit from psychotherapeutic or parenting interventions [38]. The foundation for
emotional health across the lifespan is formed in early childhood [41-43]. Given that
symptoms of psychopathology can emerge as early as toddlerhood [26, 44, 45] and predict
both long-term emotional and behavioral problems [46] and later psychiatric diagnoses [47,
48], identifying predictors of risk is important for determining approaches to intervention.

Although elucidating the pathway from maternal experiences of childhood maltreatment to
offspring psychopathology is useful for identifying potential treatment targets and mother—
child dyads who may be at elevated risk for negative outcomes, an unanswered question
concerns the mechanisms that link maternal attachment style in pregnancy with subsequent
child functioning. Candidate mechanisms include the attachment relationship between the
mother and child, and specific caregiving behaviors provided by the mother. Fraiberg,
Adelson, and Shapiro [49] introduced the metaphor of “ghosts in the nursery,” in which
parents’ past traumas are posited to affect their ability to provide sensitive and responsive
caregiving for their infants. Consistent with this theory, empirical evidence suggests that
histories of childhood maltreatment and unresolved trauma in mothers are associated with
distorted prenatal representations of the infant [50], as well as problematic trauma-specific
reflective functioning and disorganized infant attachment [51]. Further, a mother’s own
childhood experiences with caregivers may influence her attachment style in ways that affect
how she perceives and cares for her child [52, 53]. It is important to note that early life
experiences, though important, are not likely to be the unique determinants of attachment
security. There is evidence that both genetics [54] and experiences in adulthood influence
attachment style [10].

There are alternative and non-mutually exclusive explanations to consider when examining
the link between maternal maltreatment history and child psychopathology. Parenting
practices provide one potential pathway given that maternal exposure to childhood
maltreatment is associated with poorer quality mother—child interactions and increased
parenting distress [55]. Another framework suggests that maternal childhood maltreatment
severity changes the gestational environment, rendering offspring more vulnerable to
emotional and behavioral problems and later psychopathology via biological embedding

of life experiences and fetal risk for health and disease [56, 57]. Consistent with this
framework, previous studies have documented the adverse effects of maternal prenatal stress
on offspring temperament [58], physiology [59, 60], and neuroendocrinology [61]. We are
unable to determine the unique influences of each of these possibilities in the present study.

Based on the present findings, it is possible that interventions targeting maternal attachment
will improve mental health outcomes in the offspring of women with histories of childhood
maltreatment. Further, this work suggests that a focus on increasing attachment security
will be more effective than attempts to eradicate anxious or avoidant tendencies. In this
context, there are several interventions that may be useful for caregivers of young children,
such as the Attachment, Regulation, and Competency framework (ARC [62]), Attachment
and Biobehavioral Catch-up (ABC [40]), and the Circle of Security intervention (COS

[63]) for parents and children. Our findings support the use of maternal attachment as a
useful measure for identifying families who may benefit from these existing interventions.
Alternatively, given that we found evidence that maternal attachment security during
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pregnancy is important for child functioning, interventions aimed at improving mental health
in at-risk offspring that focus on adult attachment relationships may be offered to pregnant
women prior to the birth of their child. Strengthening the social bonds between the mother
and her close associates will help ensure that children are born into the predictable, loving,
supportive environments that will give them the best start in life.

Several modalities of adult psychotherapy have been found to improve adult attachment
security [37, 39, 64-66], including psychodynamic-interpersonal [37, 64, 66], cognitive-
behavioral [66], and integrated [67] approaches. Levy et al. [65] found a significant

increase in secure attachment in individuals with borderline personality disorder who were
assigned to a group-based transference-focused intervention, but not in individuals who were
assigned to a dialectical behavioral therapy or psychodynamic supportive group. Similarly,
Kilmann et al. [38] implemented a brief attachment-focused group intervention with

women classified as avoidant or anxiously attached, and found that women who received

the intervention reported improved interpersonal relationships, reduced engagement in
dysfunctional relationship thinking, and more secure attachment patterns at 6-month follow-
up. Taken together, these findings indicate that increases in attachment security coincide
with improvements in interpersonal functioning, a promising target for women transitioning
to motherhood. Further, activating attachment security via contextual priming has been
found to increase empathic behaviors and inhibits personal distress [68]. Thus, targeting
maternal attachment security may positively affect parenting behaviors by reducing parental
distress and increasing parental empathy. Additional research is needed to determine
whether targeting maternal attachment security or parenting behaviors directly is more
effective in reducing psychopathology in children of mothers who experienced maltreatment
in childhood.

While these findings are important in extending results of previous investigations concerning
the effects of parental life history on child outcomes, we should note several limitations of
this study. First, all measures included were self-report, and may be influenced by social
desirability or demand characteristics. For example, participants may be reluctant to report
avoidant or anxious attachment tendencies or may report otherwise biased estimates of their
own attachment security. They may also be reluctant to endorse sensitive items related

to childhood maltreatment experiences, leading to possible underreporting of childhood
maltreatment severity.

Given that the assessments of childhood maltreatment and child behavioral and emotional
problems were not counterbalanced, we cannot rule out the possibility that there may be
order effects. There is evidence that maternal characteristics influence reports of child
behavior [68]. Other researchers have addressed this concern by obtaining data on child
behavior from multiple informants [17]. The inclusion of a second rater’s report of offspring
behavior, such as a report from the child’s other parent or teacher, would strengthen the
present study. In addition, despite well-validated age-based norms supporting the utility of
the CBCL in examining emotional and behavioral problems in children between 18 and 72
months of age [31], there are significant developmental changes that occur over this period
that could influence our conclusions. Future studies with larger samples would benefit from
considering age as a moderator of these associations to examine potential stability or change
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across development. Second, we obtained information on maternal history of childhood
maltreatment using retrospective report [25], which may be influenced by memory for
childhood events. Retrospectively-reported childhood adverse experiences have been found
to have low to moderate agreement with experiences prospectively documented throughout
childhood [69].

With this study design in particular, it is possible that post-birth experiences influence

recall of childhood events, or that attachment style influences reporting of childhood
experiences, such that women with insecure attachment styles might either over- or under-
report experiences as traumatic compared with securely attached women. More broadly,
although we did not collect information on maternal childhood temperament or personality,
it is possible that maternal characteristics influenced experiences of maltreatment and,
potentially, their attachment styles and offspring emotional and behavioral problems. Future
studies may benefit from using genetically informed designs (e.g., [70, 71]) in order

to elucidate the pathways linking maternal childhood experiences to offspring outcomes.
Further, the CTQ does not measure additional characteristics of maltreatment experiences,
including the onset, chronicity, and frequency of these experiences. Finally, this sample

was not representative of the general U.S. population, given lower representation of Black
and Hispanic or Latinx populations, higher representation of Asian or Asian American
populations, and higher levels of education and income. This may limit the generalizability
of our results. Larger and more population-representative samples would allow investigators
to examine offspring sex/gender, age, and race/ethnicity as moderators of these associations.

Stressful experiences in early life can adversely influence long-term behavior, including

in ways that propagate to individuals’ offspring. The mechanisms by which early life

stress exerts effects that span generations may include attachment styles. The current study
adds to previous work mapping pathways from women’s experiences in childhood and

their young offspring’s mental health through attachment security reported in pregnancy.

We provide evidence that maternal attachment security explains, in part, the association
between maternal childhood experiences of maltreatment and offspring psychopathology.
Our findings have relevant clinical implications given that attachment security has been
found to predict response to psychotherapeutic interventions [72], and because, in contrast to
life history, attachment security can be modified in the context of psychotherapy [38, 67].

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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