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Objective of the study:

The quality of caregiving during early childhood is instrumental in determining brain
development and associated clinical outcomes (1-4). Given the highly plastic nature of the
developing brain, early experiences are often considered more impactful than later experiences
(1, 3). Adverse childhood experiences (ACES) are no exception; exposure to abuse, neglect,
and trauma in early childhood are understood to have lasting negative effects on brain
development over time (1-4). Growing recognition that childhood adversity negatively impacts
long-term health and development is evidenced by the widespread adoption and administration
of the Adverse Childhood Experience (ACE) module, provided by the US Center for Disease
Control (CDC) (5). Despite this growing recognition, no studies to date have investigated (a)
whether neurodevelopmental effects of ACEs last into adulthood, and (b) whether retrospective
and prospective reports of ACEs are differentially associated with neural outcomes.

Here, we propose to address these limitations by examining associations between
adverse childhood experiences and the structure, function, and connectivity of the brain in the
Dunedin Multidisciplinary Health and Development Study. The neuroimaging portion of the
“Dunedin Study” examines 4 neural hubs each coordinating information processing through a
distributed circuitry supporting 4 behavioral capacities. For this Concept Paper, we will primarily
focus on (a) limbic system circuitry through the amygdala hub and (b) whole-brain functional
connectivity. Alterations in limbic system structure, function, and functional connectivity have
been previously reported in individuals with exposed to early trauma, abuse, and neglect (6).
We seek to leverage the unigue nature of the “Dunedin Study” to explore how adverse
childhood experiences are associated with neural structure and function in mid-life.

Data analysis methods:

A series of analyses will be conducted investigating associations between childhood adversity
and neural structure and function in mid-life. Analyses detailed below will be conducted using
both prospective and retrospective ACEs reports (7), comparatively.

1. Bivariate correlations of ACEs and amygdala structure as indexed by grey matter
volume (GMV)

2. Bivariate correlations of ACEs and amygdala function as indexed by threat-related
reactivity

3. Associations of ACEs with limbic system circuitry as indexed by psychophysiological



interaction (PPI) during threat processing
4. Associations of ACEs with distributed patterns of network intrinsic connectivity as
indexed by general functional connectivity (GFC)

Following these primary analyses, we will conduct exploratory analyses investigating
associations of ACEs with task-based neural function outside of the context of threat. The extant
literature on childhood adversity has justifiably focused on the limbic system within threat
processing. However, childhood adversity is also thought to be linked to mental iliness broadly,
which we cannot confidently confine to any specific brain region(s). As such, in addition to our
primary focus on threat, we will also conduct exploratory whole-brain analyses during fMRI
tasks probing executive function, reward processing, and memory.

Variables needed at which ages:

Primary measures of interest:
ACES, prospective — composite of ages 3, 5, 7, 9, 11, 13, 15

This measure is pre-existing and has been previously reported by Reuben et al. (2016).
ACES, retrospective — adulthood

This measure is pre-existing and has been previously reported by Reuben et al. (2016).
Neuroimaging variables (in house) — P45

Depending on our primary analyses, we may further investigate specific contributions of ACEs
independent of covariates such as socioeconomic status, stressful life events, and study
member diagnoses in childhood and/or adulthood, among others.

Additionally, depending on these findings, it may be beneficial to conduct post hoc analyses
exploring the role of specific family environment variables (e.g. negative parenting and positive
parenting in childhood and adolescence).

Significance of the Study (for theory, research methods or clinical practice):

Past research examining associations of adverse childhood effects with brain development has
been limited to (a) cross-sectional data or limited time windows, and (b) largely retrospective
reports. To our knowledge, no studies have tested whether previously reported neural effects of
childhood adversity extend into adulthood and whether effects of retrospectively reported ACEs
match those reported prospectively. In the proposed study, we will utilize the unique nature of
the Dunedin Study to explore neural outcomes of childhood adversity across the lifespan.
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