UCSF

UC San Francisco Previously Published Works

Title
Adverse childhood events and cognitive function among young adults: Prospective results
from the national longitudinal study of adolescent to adult health.

Permalink
https://escholarship.org/uc/item/7zm6k834

Authors

Hawkins, Misty
Layman, Harley
Ganson, Kyle

Publication Date
2021-05-01

DOI
10.1016/j.chiabu.2021.105008

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/7zm6k83z
https://escholarship.org/uc/item/7zm6k83z#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Child Abuse Negl. Author manuscript; available in PMC 2024 December 02.

-, HHS Public Access
«

Published in final edited form as:
Child Abuse Negl. 2021 May ; 115: 105008. doi:10.1016/j.chiabu.2021.105008.

Adverse childhood events and cognitive function among young
adults: Prospective results from the national longitudinal study
of adolescent to adult health

Misty A.W. Hawkins"2, Harley M. Layman?, Kyle T. GansonP, Jennifer Tabler®, Lucia
Ciciollad, Cindy E. Tsotsoros?, Jason M. Nagatad

a80klahoma State University, Department of Psychology, Stillwater, OK, USA
bUniversity of Toronto, Factor-Inwentash Faculty of Social Work, Toronto, ON, Canada
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Abstract
Background: Adverse childhood experiences (ACEs) may have lasting impacts on cognition.

Objective: To determine if ACE exposure is prospectively associated with cognition in young
adults. We hypothesized that deprivation- and threat-type ACEs as well as higher cumulative ACE
exposure predict poorer cognition.

Participants & setting: Participants were from the National Longitudinal Study of Adolescent
to Adult Health (Add Health), a prospective cohort investigation of U.S. adolescents followed to
adulthood. Current study participants were 18-24 years old (Wave I11), 24-32 years old (Wave
V), and 31-42 years old (Wave V). The maximum Wave 1V sample was 12,288 adults; Wave V
was 1277 adults.

Methods: History of ACEs were assessed at Wave I11. Three cognitive indicators were assessed
at Wave IV and Wave V using the Rey Auditory Verbal Learning Test (immediate and delayed
verbal memory) and the Digit-Span Backward Task (working memory).

Results: The deprivation ACE of not-having-basic-needs met was associated with poorer
working (8= 0.14, Clgs -0.26, —0.01), immediate (5=-0.29, Clgs —0.43, —-0.15), and delayed
memory (8=-0.27, Clgs —0.43, —0.12) at Wave |V; poorer immediate (=—0.47, Clg5—0.79,
-0.16) and delayed memory (8=—0.33, Clgs —0.65, —0.01) at Wave V. The threat ACE of sexual
abuse was associated with poorer immediate (8=-0.40, Clgs —0.62, —0.17) and delayed memory
(5=-0.29, Clgs —0.55, —0.03) at Wave IV. Higher cumulative ACEs predicted poorer delayed
memory (8=-0.05, Clgs —0.10, —0.01) at Wave V.

"Corresponding author at: Department of Psychology, 116 Psychology Building, Oklahoma State University, Stillwater, OK, 74074,
USA.
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Conclusions: Higher ACEs, especially deprivation-type, were prospectively linked to poorer
cognition. Early wide-scale screening/tailored treatments addressing ACEs and cognitive function
may be warranted.

Keywords

Adverse childhood experiences; Early life adversity; Cognitive function; Memory; Executive

function

1. Introduction

Adverse childhood experiences (ACEs) predict negative health outcomes across multiple
biological, psychological, social, and, more recently, neurocognitive domains. The “ACE
pyramid,” representing the ACEs-to-health framework (Centers for Disease Control &
Prevention., 2020), situates disrupted neurodevelopment as one of the basic mechanisms

by which early trauma and adversity lead to consequent morbidity and premature mortality.
Substantial evidence from the animal literature and evolving empirical support in humans
show that ACEs are linked to alterations in brain structures and poorer neurocognitive
functions across a variety of brain regions (e.g., limbic, hippocampal, prefrontal) and
neuropsychological tests (e.g., Stroop Task, Go/No-Go tests, Spatial or Digit Span, Rapid
Visual Information Processing, Working Memory, and etcetera) (Anda et al., 2006; Bale et
al., 2010; Berens, Jensen, & Nelson, 2017; Calem, Bromis, McGuire, Morgan, & Kempton,
2017; Carvalho et al., 2016; Cohen et al., 2006; Danese et al., 2017; Dannlowski et al., 2012;
Davis et al., 2018; Hawkins et al., 2020; Irigaray et al., 2013; Lemche, 2018; Majer, Nater,
Lin, Capuron, & Reeves, 2010; Mansueto et al., 2019; Merz & Noble, 2017; Shonkoff et al.,
2012; Teicher, Tomoda, & Andersen, 2006). Importantly, ACEs are also linked to increased
risk for major neurocognitive disease, such as Alzheimer’s-type dementia (Lemche, 2018).
Prospective cohort studies show that exposure to early life adversity confers 2.15-4.22
increased odds of developing late onset dementia (Lemche, 2018). As summarized by
Danese et al. (2017), individuals with ACEs have pervasive and clinically significant deficits
in cognitive functions across a wide swath of cognitive domains: processing speed, executive
function, perceptual reasoning, memory, and verbal comprehension.

Such findings linking ACEs exposure to future brain function, health, and disease is
concerning given the high prevalence of ACEs (Centers for Disease Control Prevention
(CDC) Kaiser Permanente (2017)). An estimated 64 % of adults endorse one or more ACEs
prior to the age of 18, while 22 % report at least three ACEs (Centers for Disease Control
Prevention Kaiser Permanente, 2017). ACEs are defined as traumatic events (e.g., abuse,
deprivation or neglect, and household challenges) and ACE exposure has a dose-response
impact on health, such that negative outcomes increase in a graded fashion as a person’s
ACEs score increases (Dong, Anda, Dube, Giles, & Felitti, 2003; Dube et al., 2003; Murphy
etal., 2014).

The number of people living with major neurocognitive deficits and disease is also
widespread — with significant personal and societal costs. Almost 44 million people
lived with dementia in 2016, an increase of 117 % from 1990 (Nichols et al., 2019).
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Even more recently, subclinical or relative cognitive deficits (especially in the executive
function domains such as inhibitory control and overriding dominant responses) have

been observed among younger and otherwise healthy populations and has been linked
with physiological dysregulation, such as elevated glucose and obesity (Hawkins, Gunstad,
Calvo, & Spitznagel, 2016; Gunstad et al., 2007). As such, even relative cognitive deficits
—among young samples and those without overt cognitive impairment — have garnered
attention as preventative and therapeutic targets that contribute to biopsychosocial health.

The high rates and adverse outcomes of both early life adversity and deficits in brain

health make it clear that these topics are burgeoning public health concerns. Investigations
of ACEs-cognition relationships, particularly in younger cohorts, may provide critical
information on how to prevent or to treat these inter-related risk factors for poor health
before clinical manifestations of disease occur. To contribute to the evidence base of ACE
exposure and subsequent cognitive function in a younger, dementia-free cohort, the present
study used data from the National Longitudinal Study of Adolescent to Adult Health or Add
Health (Harris, 2013).

The current investigation builds on the work of Dunn et al. (2016) who reported that the only
ACE related to worse cognitive outcomes at follow-up was sexual abuse exposure reported
during adolescence, and that this effect was attenuated by adding socioeconomic status
(SES). We build on their contribution in several important ways by 1) adding examinations
of deprivation-type ACEs via two neglect indicators as well as testing a cumulative ACE
score of combined threat-type and neglect-type ACEs, 2) examining cognitive function with
three cognitive function indicators: short-term memory, long-term memory, and working
memory with the most recent follow-up cognitive data (Wave V), and 3) adjusting for
additional confounders that may be linked to previous ACE exposure and/or poorer cognitive
function: alcohol use, cigarette use, and baseline verbal ability (Wave I). Such analyses

are important given the evidence that ACEs-cognition associations may differ by ACE

type: threat versus deprivation (Mansueto et al., 2019; Sheridan & McLaughlin, 2014). A
deprivation-type ACE is one in which expected social cognitive inputs are absent or limited
(e.g., neglect), whereas a threat-type ACE is one in which unexpected risk to bodily integrity
and physical health is present (e.g., physical or sexual abuse) (Sheridan & McLaughlin,
2014). We hypothesized that after adjustment for confounders 1) both deprivation- and
threat-type ACEs at baseline would be linked to poorer performance on follow-up measures
of cognitive performance, and 2) that higher cumulative baseline ACE exposure would also
predict lower cognitive function scores at follow-ups.

2. Methods

2.1. Sample

We used data from Add Health, a prospective cohort study of a nationally representative
sample of U.S. adolescents followed to adulthood. The original adolescent sample (1994—
1995, 11-18 years old, Wave I) used systematic sampling methods and implicit stratification
to ensure that the high schools (7= 80) and middle schools (17=52) were representative of
U.S. schools with respect to region of country, urbanicity, size, type, and ethnicity. There
have been five waves of data collection. For this study, we used restricted-use data from
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Wave |11 (defined as baseline for this study), collected from 2001 to 2002 when subjects
were 18-24 years old, Wave 1V, collected in 2008 when subjects were 24-32 years old, and
Wave V, collected in 2016-2018 when subjects were 31-42 years old. Further details about
the study design can be found elsewhere (Harris, 2013). The University of North Carolina
Institutional Review Board approved all Add Health study procedures. Written informed
consent was obtained.

2.2. Measures

2.2.1. Baseline predictor variables: adverse childhood experiences—In Wave
I11, participants were asked to retrospectively self-report on the presence of exposure to
ACEs. Physical abuse was defined as being slapped, hit, or kicked. Sexual abuse was defined
as being forced to engage in sexual relations with an adult caregiver. Physical and sexual
abuse have been categorized as threat-type ACEs as they represent harm to physical integrity
(McLaughlin, Sheridan, & Lambert, 2014). Two forms of neglect were also assessed: 1)
caregiver not meeting basic needs such as providing food or clothing or 2) being left home
alone when an adult should have been present before the 6th grade. These two ACEs are
clearly deprivation-type and represent the absence of appropriate environmental inputs or
stimuli (McLaughlin et al., 2014). Responses fell on a six-point scale ranging from “#h/s
has never happened” (0) to “10 or more times” (5). Responses were dichotomized into “#his
never happened” (0) and “one or more times” (1 through 5).

We also created a composite ACEs score based on standardized “z-scores” of each of the
four forms of ACEs; we transformed the variables from their original 0-5 ranging “raw”
score to reflect z-scores (z-score equals observed value minus sample mean divided by
standard deviation or z = (x-W)/o), and then summed the four z-score transformed variables.
The value in standardizing the ACEs before creating a composite score is that positive
responses to less common, and potentially more detrimental (Tsuyuki et al., 2019), ACEs
have greater value in the composite score.

2.2.2. Follow-up outcome variables: cognitive function

2.2.2.1. Immediate or short-term verbal memory: Verbal memory scores were
determined using the Rey Auditory-Verbal Learning Test (RAVLT) at Waves IV and V.

To evaluate short-term verbal memory, the interviewer reads a list of 15 common words
aloud with 1-second intervals between each word. The participant was then instructed to
immediately recall as many of the 15 words as possible within 90 s, or until they indicated
that they could not remember any other words. The participant received one point for each
correct word recalled, and higher scores indicate better immediate word recall or short-term
verbal memory.

2.2.2.2. Delayed or long-term verbal memory: Long-term memory was assessed at Wave
IV and V during the home interview using the delayed recall task of the RAVLT. After the
first RAVLT list presentation in the immediate recall task, there was a delay after which
participants were asked to recall as many of the words from the list as possible within 60

s. The participant received one point for each correct word recalled, with higher scores
indicating better delayed word recall or long-term verbal memory.

Child Abuse Negl. Author manuscript; available in PMC 2024 December 02.
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2.2.2.3.  Working memory: Working memory was assessed using a digit-span backwards
task at Waves IV and V. The digit-span backwards task is a standardized measure that is
utilized to assess working memory in the Weschler Adult Intelligence Scale (WAIS-1V).
The task involved an interviewer reading strings of numbers aloud, with 1-second intervals
between each number. The participant was then asked to recall the string of numbers in
reverse order. The task began with a two-number string and consisted of seven levels. At
each level, the participant had two trials to recall the number string backwards correctly.

If the correct response was given on the first trial, the second trial of that level was not
administered and the interviewer would then move to the number string at the next level. If
the participant was unable to accurately recall a number string in both trials, the task was
concluded. The possible range of scores was from 0 to 7, where higher scores demonstrate
better number recall or working memory.

2.3. Covariates

Our covariates measures were: age, sex, race/ethnicity, household income, baseline alcohol
use, baseline cigarette use, baseline depression score, and baseline verbal ability. Age
(years), sex (1 = male, 0 = female), and race/ethnicity (white, non-Hispanic as referent
group for Black/African American, non-Hispanic; Hispanic/Latino; Asian/Pacific Islander,
non-Hispanic; American Indian/Native American; or other race/ethnicity) were based on
self-report at Waves | or IV. Household income was based on parents’ self-report of
household income (US dollars) in the previous calendar year at Wave |. Gaussian normal
regression imputation models were used to impute income for the 1638 parents who either
refused to answer the income question or stated they did not know. At Wave I, adolescents
were asked about alcohol and cigarette use (1 = ever used, 0 = never used). Depression
was measured using a modified Center for Disease Epidemiology-Depression scale (CES-D)
(Radloff, 1977). Responses to items assessing depressive symptoms are coded on a 4-point
scale ranging from “never or rarely” (0) to “most of the time or all of the time” (3) with

a composite score of =16 indicative of clinical depression. Our depression score was a
dichotomized variable of persons who endorsed clinically significant depression levels (1 =
yes = 16, 0 = no < 16). General verbal ability was assessed using a modified version of the
Peabody Picture Vocabulary Test at Wave 1. In this task, the interviewer reads a word aloud
and asks the participant to pick one of the four pictures in front of them that best fits this
meaning. The task consisted of 87 items and raw scores were standardized by participant
age. This measure was included in our analyses to control for general verbal ability and as
a proxy for early 1Q in adolescence (Wave I) on verbal memory and working memory in
adulthood (Waves 1V and V).

2.4, Statistical analyses

Data analysis was performed in 2020 using Stata 15.0 (StataCorp, College Station, TX).
Multiple linear regression analyses were used to identify the association between ACEs

as predictor variables and cognitive outcomes as the outcome variables, adjusting for age,
seX, race/ethnicity, household income, baseline alcohol use, baseline cigarette use, baseline
clinical depression score, and baseline verbal ability in each model. Missing data was
handled using listwise deletion for each model. Thus, analyses using Wave 1V cognitive
outcomes included participants with observed data at Waves I, 11, and IV (max n=
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12,288, min n=10,458), incorporating sample weighting to yield nationally representative
estimates. Analyses using Wave V cognitive outcomes included participants with data at
Waves I, 111, and V (max n= 1277, min n= 1163). However, national sample weighting was
not applied to Wave V cognitive outcome analyses given that only a subset of the cohort was
assessed for cognitive outcomes in that wave.

3. Results

The mean age of the sample (n=12,288) was 28.30 years at Wave 1V, and the sample

was racially and ethnically diverse (Table 1). Being left alone by a parent or guardian was
the most frequently endorsed ACE at 40.82 % while sexual abuse was the most infrequent
at 4.74 %. Mean scores for number recall (working memory), immediate word recall (short-
term memory), and delayed word recall (long-term memory) were 4.15, 6.20, and 4.64,
respectively at Wave 1V and 4.20, 6.30, 4.74 at Wave V.

Prospective associations between ACE exposure and Wave 1V cognitive outcomes are in
Table 2 (max n=12,288). Results from the adjusted regression analyses showed that

history of neglect by not having basic needs met was associated with lower number recall/
working memory (8= —0.14, Clgs —0.26, —0.01), lower immediate recall/short-term memory
(8=-0.29, Clgs —0.43, -0.15), and lower delayed word recall/long-term memory scores
(8=-0.27, Clgs —0.43, -0.12) at 24-32 years old. Sexual abuse was associated with

lower immediate word recall/short term memory (8 = —0.40, Clgs —0.62, —0.17) and lower
delayed word recall/long-term memory (8= —0.29, Clgs —0.55, —0.03) scores at 24-32
years. With regards to covariates, older age, Black race, and lower baseline verbal ability
were consistently related to lower scores across all three of the cognitive scores at 24-32
years in all models (Table 2). Lower income was also associated with lower number recall/
working memory and lower immediate word recall/short term memory at 24-32 years (Table
2). Lastly, males showed lower short-term and long-term memory scores at 24-32 years
while those with clinically significant depression showed lower short-term memory (Table
2). Of note, because the pattern of significance did not differ between the individual ACE
exposures and the standardized ACE score, all covariate coefficients in Table 2 are from the
standardized ACE score model.

Prospective associations between ACE exposures and Wave V cognitive outcomes (max
n=1277) are presented in Table 3. Neglect by not having basic needs met predicted

lower immediate word recall/short term memory (8= —0.47, Clgs —0.79, —0.16) and lower
delayed word recall/long-term memory scores (5= -0.33, Clgs —0.65, —0.01) at 31-42
years old. A greater number of cumulative ACEs, measured by the standardized ACEs
score, predicted lower delayed word recall/long-term memory scores (8 = —0.06, Clgs —0.10,
-0.01) at 31-42 years. With regards to covariates at Wave V, lower baseline verbal ability
continued to predicted all three cognitive scores at 31-42 years (Table 3). Being male,
Latino, or having clinically significant depression was associated with lower short-term
memory scores, whereas being male and/or Black was associated with lower long-term
memory scores at 31-42 years old (Table 3). As in Table 2, all covariate coefficients are
from the standardized ACE score model.

Child Abuse Negl. Author manuscript; available in PMC 2024 December 02.
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4. Discussion

In this sample of young adults, our hypothesis that both threat and deprivation-type

ACEs would be linked to poorer performance on measures of cognitive performance was
supported. Specifically, young adults who endorsed a history of childhood sexual abuse
(threat-type ACE) or a history of not having their basic needs met (deprivation-type ACE)
at baseline had poorer performance on short-term memory and longer-term memory tasks
at 24-32 years old. These effects were detected after adjusting for demographics, household
income, substance use, depressive symptoms, and adolescent verbal ability, a proxy for 1Q.
Such adjustment is clearly important given that older age and lower baseline 1Q scores
consistently and independently predicted poorer performance on later cognitive tests in our
sample.

For the deprivation indicator, these adverse cognitive effects persisted at 31-42 years,
showing that a childhood characterized by neglect (i.e., not being clean or having inadequate
food or clothing) has lasting impacts on cognitive performance, up to 15-17 years after
initially endorsing ACEs. Endorsement of the same neglect indicator was also associated
with lower working memory scores at 24-32 years old, indicating that executive function

— in addition to memory — may also be impacted by early deprivation of basic resources.

Our hypothesis that cumulative ACE exposure would be associated with poorer cognitive
function was also partially supported, with longer-term memory scores declining with higher
ACESs exposure at 31-42 years old.

The pattern of findings observed is clearly consistent with the ACEs model, which purports
that early childhood experiences have lasting effects on neurocognitive function, as well

as with other empirical summaries (Carvalho et al., 2016; Irigaray et al., 2013). These
results show that cognitive impacts are observable even in a young and dementia-free
sample and point to the importance of following this cohort into older age to assess how
ACEs are related to risk for onset of major and mild neurocognitive disorders. Additionally,
our investigation advances more recent findings that the ACEs-cognition relationship is
nuanced in that certain ACE types may have distinct neurobiological and psychosocial
effects on cognitive function (Mansueto et al., 2019; Sheridan & McLaughlin, 2014). These
distinct patterns of neurocognitive effects for threat vs. deprivation ACEs have even been
found for other mental illnesses characterized by cognitive disturbances, such as psychotic
disorders (Mansueto et al., 2019). Early deprivation/neglect ACEs, in particular, may be
harmful to language development or other crystalized intelligence indicators (Sylvestre,
Bussiéres, & Bouchard, 2016). Crystallized cognitive function is typically defined as
knowledge that is acquired over the lifetime and available in long-term memory, so it may
not be surprising that a child developing in environments that lack cognitive stimulation,
educational opportunities, and/or safety would miss foundational learning opportunities
(Rindermann, Flores-Mendoza, & Mansur-Alves, 2010).

Not having basic needs met is an ACE that is clearly related to and often synonymous
with low SES, indicators of which have also been linked to poorer cognitive outcomes
and academic achievement as well as higher levels of ACEs (Danese et al., 2017; Dunn
et al., 2016; Greenfield & Moorman, 2019; Hackman, Farah, & Meaney, 2010; Slopen et

Child Abuse Negl. Author manuscript; available in PMC 2024 December 02.
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al., 2016). Although studies examining SES typically use parental occupation, education,

or income as predictors, these variables likely capture the proximate factors that contribute
to such downstream ACE-related outcomes of food insecurity, reduced access to hygienic
resources or spaces, and other domains of scarcity. Indeed, our study also showed that other
social determinants of health like lower income and marginalized racial identities (i.e., Black
and Latino) were also uniquely associated with lower cognitive scores, findings that may be
due to the stressful effects of system-level factors like classism, racism, and discrimination
(Ozier, Taylor, & Murphy, 2019) as well as bias in neuropsychological scoring norms
(Gasquoine, 2009; Norman et al., 2011). Such chronic stress may lead to greater depressive
symptoms (Tafet & Bernardini, 2003), which were also associated with poorer cognitive
performance in our sample. Together, these findings highlight the role of early social
disparities, discrimination, and associated systems and their potentially traumatic effects

on later cognitive risk and health. Previous studies on disadvantaged childhood SES suggest
that it predicts the initial levels of cognition with which people enter later life but may

not necessarily be predictive of cognitive decline (Greenfield & Moorman, 2019). Post

hoc sensitivity analyses of our results confirmed such a pattern, in that the basic needs
indicator did not predict change in cognition from Wave IV to Wave V (i.e., Wave V as
dependent variable covarying for Wave IV cognition), despite associations with cognition at
both Waves. Such findings highlight the complexities of determining the causal role of ACEs
on later cognitive deficits. Some studies have suggested that existing cognitive deficits that
predate a child’s ACE exposure — combined with the confounding, non-specific effects of
childhood SES disadvantage — explain any observed associations between his or her actual
ACESs exposure and later cognition (Danese et al., 2017). However, the growing literatures
on intergenerational trauma and epigenetic effects (i.e., in which trauma or ACEs in previous
generations contribute to physiological alterations in future descendants) imply that it may
be difficult to determine a true “time zero” or a baseline assessment period in which a child
was completely free of the effects of personal trauma exposure or the ACEs of their parents,
grandparents, etcetera (Scorza et al., 2019; Yehuda & Lehrner, 2018). Such data and theories
call into question whether some children are “born” with historical trauma exposure and
associated cognitive deficits even before they experience their own personal ACE exposure.

These emerging models of epigenetic intergenerational transmission suggest that — in
addition to clear environmental inputs to cognitive health — biological pathways may

also explain how ACEs promote cognitive deficits or burden, especially in the context of
threat ACEs like sexual abuse and forced, early sexual initiation (Tsuyuki et al., 2019).
Specifically, the toxic stress may promote neurocognitive harm through the disruption of the
body’s stress, inflammation, endocrine, cardiovascular, and/or metabolic systems as well as
epigenetic alterations of these systems. Higher ACEs have been associated with chronic
hypothalamic-pituitary-adrenal axis (HPA) dysregulation (Kalmakis, Meyer, Chiodo, &
Leung, 2015), elevated cytokines and other proinflammatory markers (Baumeister, Akhtar,
Ciufolini, Pariante, & Mondelli, 2016; Lacey, Pereira, Li, & Danese, 2020), blunted
endocrine and cardiovascular reactivity (Moellmin et al., 2015), and obesity (Hawkins et al.,
2020; Wiss & Brewerton, 2020). Such physiological sequelae impact major organ systems
— including the brain — even among samples that are relatively young and after adjusting
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for other risky health behaviors (i.e., substance use) and emotional problems (i.e., depressive
symptoms), and a proxy for early life 1Q.

Despite several study strengths, including large and diverse samples, longitudinal analyses
with extended follow-up, and two ACE types, key limitations should be noted. First, our
ACESs measure is based on retrospective self-report and is limited to four exposures (two
threat, two neglect). These features mean that 1) we cannot address the idea that prospective
and retrospective ACE assessments may identify different groups of individuals (Baldwin,
Reuben, Newbury, & Danese, 2019) and 2) that we have captured only a limited array of
the traumatic events possible (Finkelhor, Shattuck, Turner, & Hamby, 2013). However, these
indicators were chosen to minimize measurement error given that they were all explicitly
delivered to assess for ACEs exposure in the same data wave using the same using the

same item stem and do broadly capture neglect and threat. Second, cognition function is
comprised of multiple domains and was measured using only three indicators and not a

full neuropsychological battery with multiple indicators of other cognitive abilities, such as
cognitive flexibility, inhibitory control, visuospatial memory, and processing speed, which
have also been linked to early life adversity (Danese et al., 2017). Lastly, although we
adjusted for several covariates including demographic, socio-economic, behavioral, mental
health factors as well as adolescent cognition, there is also the possibility of unmeasured
confounders. For instance, measures of race-ethnicity are poor proxies that fail to account
for the impact of actual racism and discrimination and other life adversities that may
contribute to ACEs exposure.

In brief conclusion, higher ACEs, especially deprivation-type, were prospectively linked

to poorer cognition at 24-32 and 31-42 years old. As increasing numbers of individuals
face health conditions related to cognition (e.g., major and mild neurocognitive disorders),
it is essential to identify the early and modifiable risk factors and treatment targets for
poor cognitive health. Clinicians caring for children and adolescents may want to consider
routinely screening for ACEs to aid in early identification or prevention of downstream
negative health outcomes. Adult providers might consider assessing ACEs to provide

more tailored interventions that address potential ACEs-driven deficits in self-regulation
that may impact treatment response to ACE-related chronic diseases, such as obesity
(Gunstad, Sanborn, & Hawkins, 2020). As a salient example of such intervention and policy
efforts, California recently allocated $40 million to implement a statewide effort to screen
patients for ACEs in 2020 (Campbell, 2020), and models of effective clinical-community
partnerships are emerging in the literature (Atchison, Butler, & Damiano, 2020). While the
outcomes of such policies are not yet clear, wide scale screening and tailored treatment
methods addressing ACEs and cognitive function may be warranted in order to optimize
prevention and intervention efforts for healthy cognitive aging and optimal brain function.
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Highlights

. Adverse childhood experiences (ACEs) are linked to poorer cognition in early
adulthood.

. Both deprivation- and threat-type and higher cumulative ACEs predicted
cognition.

. Screening and tailored treatments addressing ACEs and cognition may be
warranted.
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Table 1.

Descriptive characteristics of participants in the National Longitudinal Study of Adolescent Health.

Mean + SE or %2

Demographic characteristics (Wave 1V, 24-32 years)

Age, years 28.30 £ 0.12
Race/ethnicity

White (non-Hispanic) 68.20 %
Black/African American (non-Hispanic) 15.52 %
Hispanic/Latino 11.92 %
Asian/Pacific Islander (non-Hispanic) 3.10%
American Indian/Native American 0.50 %
Other race/ethnicity 0.76 %
Household income, US dollars (Wave I, 12-18 years) 45,974 + 1675
Baseline substance use, mental health, and proxy for general 1Q (Wave I, 12-18 years)

Alcohol, ever use 55.57 %
Cigarette, ever use 57.71%
Depression score (CES-D score = 16) 50.05 %
Baseline verbal ability; 1Q proxy (Peabody Picture Vocabulary Test) 101.59 + 0.61

Self-reported adverse childhood experiences (Wave 11, 18-24 years)b

Sexual abuse 474 %
Physical abuse 17.40 %
Neglect: left alone by parent/guardian 40.82 %
Neglect: basic needs not met 11.79 %

Cognitive outcomes (Assessed at Wave IV, 24-32 years)©

Number recall (working memory) 4.13+0.04
Immediate word recall (short-term memory) 6.61 + 0.06
Delayed word recall (long-term memory) 5.19 £ 0.06

Cognitive outcomes (Assessed at Wave V, 32-42 years)d

Number recall (working memory) 4.20 +£0.04
Immediate word recall (short-term memory) 6.30 + 0.06
Delayed word recall (long-term memory) 4.74 £ 0.06

Note. Data is from the National Longitudinal Study of Adolescent to Adult Health (Add Health) Waves I, 111, 1V, & V.

a . . . N .
All means and percentages are calculated with weighted data to reflect the representative proportion in the target U.S. population.
b . . .
Represents the percentage of those who have ever experienced the adverse childhood experience.
c
max n=12,288.

dmax n=1277.

Child Abuse Negl. Author manuscript; available in PMC 2024 December 02.



Hawkins et al. Page 16

Table 2.

Prospective associations between adverse childhood experiences and Wave IV cognitive outcomes in adults
24-32 years of age, adjusted for covariates.

Number recall (working
memory)

Immediate word recall (short-
term memory)

Delayed word recall (long-term
memory)

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny
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Self-reported adverse childhood
experiences; ACEs (Wave 111)
Sexual abuse?

Physical abuse?

Neglect: left alone by parent/
guardianb

Neglect: basic needs not met?

Standardized adverse childhood
experiences score

Covariates®
Age

Male sex

Race with white as referent group

Black

Latino

American Indian/Native
American

Asian/Pacific Islander
Other race
Household income
Baseline alcohol use
Baseline cigarette use

Baseline depression

Baseline verbal ability

B (95% C1)@

B (95% C1)@

B (95% CI1)@

-0.08 (~0.27-0.11)
0.07 (-0.03 - 0.17)

-0.05 (-0.12-0.03)

-0.14 (-0.26——0.01) *
0.00 (-0.02 - 0.02)

-0.04 (-0.07 - -0.01) **

0.04 (~0.04 - 0.11)

-0.19 (-0.35 - -0.03) *
-0.16 (-0.32 - 0.01)
-0.22 (~0.65 — 0.20)

0.22(0.04 - 0.40) *
0.03 (-0.33 - 0.39)

*

0.001 (0.00 - 0.002) *
0.03 (-0.07 - 0.14)
0.04 (-.06 - 0.14)
-0.07 (-0.17 - 0.03)

0.03(0.03 - 0.04) ***

-0.40 (-0.62—0.17) ™"
0.10 (~0.003 - 0.20)

-0.01 (-0.17-0.15)

-0.29 (-0.43 - -0.15)

-0.02 (-0.04 - 0.01)

-0.05 (-0.09 - 0.01)

-0.56 (<0.72 - —0.42)

-0.36 (-0.53 - -0.19)

-0.24 (-0.48 - 0.00)
-0.23 (-0.78 - 0.31)

0.09 (-0.15 - 0.32)

-0.10 (<0.62 — 0.41)

0.002 (0.00 — 0.002) **

0.11 (-0.03 - 0.25)
0.01 (-0.13 - 0.14)

-0.12 (-0.23 - -0.02) *

0.04(0.03 - 0.04) ***

*

*

*

-0.29 (-0.55 - -0.03) *
0.07 (-0.07 - 0.20)

-0.04(-0.16 - 0.09)

+0.27 (-0.43—-0.12) **
-0.01 (-0.04 - 0.01)

-0.04 (-0.08 - -0.01) *

-0.67 (-0.77 - -0.56) "

-0.51 (-0.70 - -0.31)
~0.05 (~0.34 — 0.24)
-0.55 (~1.19 - 0.09)

0.15 (~0.20 - 0.50)
-0.12 (-0.82 - 0.58)
0.001 (~0.00 - 0.002)
0.01 (-0.13-0.14)
-0.04 (-0.17 - 0.09)
-0.08 (-0.18 — -0.01)

0.03(0.03 - 0.04) ***

Note. Data is from the National Longitudinal Study of Adolescent to Adult Health (Add Health) Waves I, 111, 1V, & V

*
0<.05

*:

*
p<.01

*ok

*
p<.001.

a . . . . .
Each ACE type and the standardized ACE score were entered into separate models, each adjusted for age, sex, race/ethnicity, household income,
baseline alcohol use, baseline cigarette use, baseline depression score, and baseline verbal ability

b . . .
Reference group has never experienced the adverse childhood experience.

Coefficients for all covariates are from the models using ACFs standardized score given that pattern of significance was the same as for models

with the individual ACE types.
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Table 3.

Prospective associations between adverse childhood experiences and Wave V cognitive outcomes in adults
31-42 years of age, adjusted for covariates.

Number recall (working Immediate word recall (short- Delayed word recall (long-
memory) term memory) term memory)
Self-reported adverse childhood P (95% CI)& P(95%CI)2 P (95% CD&
experiences; ACES (Wave I11)
Sexual abuse? -0.03 (-0.42 - 0.36) -0.24 (-0.75-0.27) -0.42 (-0.94 - 0.09)
Physical abuse? -0.21 (-0.38 - 0.03) -0.15 (-0.38 - 0.09) -0.20 (-0.43 - 0.04)
Neglect: left alone by parent/ -0.03 (-0.20 - 0.14) -0.17 (-0.39 - 0.04) -0.19 (-0.41-0.03)
guardianb
Neglect: basic needs not met? -0.22 (-0.46 - 0.02) -0.47 (-0.79 - -0.16) ™ -0.33 (-0.65--0.01) ™
Standardized ACEs score —0.02 (-0.06 - 0.01) -0.02 (-0.07 - 0.02) -0.06 (-0.10 - -0.01) *
Covariates®
Age -0.04 (-0.09 - 0.01) -0.02 (-0.09 - 0.04) -0.02 (-0.08 - 0.04)
Male sex -0.10 (—0.27 . 007) -0.54 (—0.76 _ _032) *AK -0.73 (_0.95 _ _0'50) xAX
Race with white as referent
group
Black -0.10 (—0.33 - 0.13) -0.24 (—0.54 - 0.06) -0.70 (_1.00 _ _0_40) X
Latino 0.00 (—026 - 027) -0.47 (_0.82 _ —0.12) el -0.23 (—058 - 012)
American Indian/Native 0.38 (-0.46 — 1.23) 0.23 (-0.87-1.32) 0.44 (-0.66 — 133)
American
Asian/Pacific Islander 0.27 (-0.13-0.67) 0.13 (—0.40 - 0.65) 0.05 (-0.47 — 0.57)
Other race -0.31 (-1.15-0.54) 0.35 (-0.75 - 1.46) -0.55 (-1.65 - 0.55)
Household income 0.00 (—0.00 - —0.00) 0.00 (—0.00 - —0.00) 0.00 (—0.00 - —0.00)
Baseline alcohol use 0.05 (-0.15 - 0.26) -0.07 (-0.33 - 0.20) 0.08 (-0.18 — 035)
Baseline cigarette use 0.05 (-0.15-0.25) -0.01 (-0.27 - 0.25) -0.06 (-0.32 - 0.20)
Baseline depression -0.20 (-0.38 — -0.02) * -0.26 (-0.49 — -0.02) * -0.23 (—0.46 — 0.01)
Baseline verbal ability 0.03 (0.03 - 0.04) ™ 0.03 (0.02 - 0.04) ™ 0.02 (0.02 - 0.03) ™
Note. Data is from the National Longitudinal Study of Adolescent to Adult Health (Add Health) Waves I, 111, 1V, & V.
p<.05,
Ak
p<.01,
AR
p<.001.

a . . . . .
Each ACE type and the standardized ACE score were entered into separate models, each adjusted for age, sex, race/ethnicity, household income,
baseline alcohol use, baseline cigarette use, baseline depression score, and baseline verbal ability.

b . . .
Reference group has never experienced the adverse childhood experience.

Coefficients for all covariates are from the models using ACEs standardized score given that pattern of significance was the same as for the
individual ACE types.
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