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Introduction

Adverse Childhood Experiences (ACEs) are stressful, potentially traumatic events
occurring before age 18 associated with worse health outcomes across the life course (Bellis et
al., 2019; Nelson et al., 2020). They are conventionally defined to include 3 types of abuse
(sexual, physical, and emotional), 2 types of neglect (physical and emotional), and 5 types of
household challenges (parent with mental illness, parent with substance use disorder,
incarcerated parent, domestic violence, and divorced or single parent). The ACEs were defined
as a combination of these domains in the CDC-Kaiser study in 1998, showing that as the total
number of ACEs an individual has experienced (the “ACE score”) increases, the risk for adverse
health outcomes in adulthood increases (Felitti et al., 1998). However, the ACE score may mask
important variation in health risk conferred by specific types and combinations of ACE
exposures.

While the growing body of ACEs research has been instrumental in improving our
understanding of how ACEs impact health, the numerical ACE score is an imprecise measure
because it assumes without evidence that each ACE carries equal risk. Different ACEs likely
convey different risks, as demonstrated in a small number of studies comparing specific ACEs
(e.g. sexual abuse and parental separation (Auersperg et al., 2019; Downing et al., 2021)). These
differences must be examined to accurately predict health risks that specific ACEs confer,
whether to inform clinical risk stratification or to understand how to prioritize interventions to
interrupt ACEs’ influence on health. Additionally, since individuals with ACEs often have
multiple, co-occurring ACEs, it is important to know the different associated risks not only for

solitary ACE types but also for specific combinations of ACE types.
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Besides the ACE score, other methodological approaches have been conceptualized to
understand cumulative adversity in childhood and how health outcomes differ based on specific
exposures. One approach uses Latent Class Analysis (LCA) to identify subgroups of children
who experience the same discrete ACEs and other risk factors together. Several studies have
used LCA to study ACE clustering as they pertain to mental health outcomes later in life
(Barboza, 2018; Bevilacqua et al., 2021; Bjorkenstam et al., 2015; Lee et al., 2020). While LCA
looks at the most common ways ACEs travel together, it does not systematically examine each
combination of ACEs and the health outcome risk associated with each combination.

Another approach to conceptualize specific ACE exposures and their associated health
risks is dimensional analysis, which examines the extent to which negative ACE-associated
health outcomes vary based on which dimension the ACE is in (for example, as conducted in
Sheridan and McLaughlin’s study, ACEs are categorized as exposures to threat versus
experiences of deprivation), and how frequent and severe the ACE is (McLaughlin & Sheridan,
2016). Both dimensional analysis and LCA attempt to categorize ACEs together and do not
provide a comprehensive examination of each ACE combination’s risk of different health
outcomes. This is an important limitation, because with the increase in ACE screening tools used
in the clinical setting, clinicians do not know the outcome risk associated with specific
combinations that patients or family members may disclose. While some studies have begun to
examine specific ACE combinations and their associated risk with outcomes such as behavior
problems (Putnam et al., 2020) or specific mental illnesses like depression (Giano et al., 2021),
no study has systematically examined each combination of ACEs and their risk for poor mental

health outcome development in the stage of life immediately after childhood.
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ACE:s are strongly associated with increased risk of developing depression and anxiety,
so these mental health outcomes may be well-suited to examine differential longitudinal ACE-
health associations for ACEs alone or in combination (De Venter et al., 2013; Hughes et al.,
2017). Young adulthood is a time marked by the onset of many mental health disorders. Seventy-
five percent of all mental illnesses emerge during or have emerged by young adulthood (Kessler
et al., 2005). While cross-sectional studies have linked ACEs and the likelihood of mental illness
or chronic disease development in young adulthood (Sonu et al., 2019), no studies have
longitudinally assessed the differential risk of developing psychological distress and mental
illness in young adults based on specific exposure to an ACE type or ACE type combinations.
Further, this has not been studied using a nationally representative sample.

In this study, we examined how types of exposure to ACEs and combinations of
exposures to ACEs were associated with longitudinal risk of developing mental health problems,
measured as either a new mental illness diagnosis or severe psychological distress, in a
nationally representative sample of young adults. We hypothesized that different ACE types and
combinations of ACEs would be associated with varying risk of mental health problems.

Methods
Sample and Data Sources

We used data from the Transition to Adulthood Supplement (TAS) of the Panel Study of
Income Dynamics (PSID) (McGonagle & Sastry, 2015). The PSID is the longest running
nationally representative panel survey that conducts surveys biennially from one person per
household. Survey topics include employment, income, wealth, and health. In 2005, the TAS
was created to follow children surveyed in another supplement called the Child Development

Supplement (CDS), which included data about up to two children per household. The TAS
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collects information via phone interview about various topics including mental health and
sociodemographic information (Dynamics). The 2017 wave includes ACEs information,
although few studies have utilized the PSID to study the effects of ACEs. Both the CDS and TAS
contain information about mental health. The CDS has information about socioemotional well-
being through the behavior problem scale (which asks parents questions about whether the child
experiences “sudden changes in mood or feeling, is fearful or anxious, bullies or is cruel or
mean, [or] demands a lot of attention”) (Sandra Hofferth). The TAS asks respondents about
mental illness diagnoses, including the age of diagnosis for common mental health conditions
(e.g., depression, anxiety, phobias, obsessive compulsive disorder, post-traumatic stress disorder,
bipolar disorder, and schizophrenia) and how these conditions limited their schoolwork and
activities. It also has questions about symptoms of depression and anxiety in the participant and
diagnoses and symptoms of mental illness in their parents (Noura Insolera, 2019). Because the
PSID has information about both parent and child ACE exposures and health outcomes, it has
been utilized to study the intergenerational effects of ACEs (Schickedanz et al., 2018).

Our study examined six TAS waves (2007, 2009, 2011, 2013, 2015, 2017), with response
rates by wave ranging from 86%-92%. Participants were eligible for TAS 2007-2015 if they
were part of a PSID household and had been children in households surveyed for the 1997 PSID
Child Development Supplement (CDS), had reached age 18 by the year of a given TAS wave,
and were 28 or under. Beginning in 2017, all PSID sample members aged 18 to 28 years were
eligible for TAS participation, and this group of young adults was our primary study population.
For our study, we excluded individuals who participated in the 2017 TAS but were not members
of the 1997 CDS cohort, leaving a sample of only those 2017 TAS participants who had been

part of the 1997 CDS cohort and one or more 2007-2015 TAS waves (N=1832).
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Measures

The ACEs measures were constructed by aggregating more fine-grained survey items
from the TAS. Indicators of 9 ACEs were derived from 36 measures of component survey items
from the TAS 2017, an approach adapted from prior studies (Schickedanz et al., 2018;
Schickedanz et al., 2019). For example, the sexual abuse measure was created by including
responses to four questions regarding sexual intercourse history in the 2017 TAS. ACEs variable
creations are detailed in Table 1.

We examined 2 mental health outcome measures: mental illness diagnosis and severe
psychological distress. We assessed mental illness diagnosis by a binary response item at each
wave. Participants responded to the survey item “has a clinician ever told you that you have
depression, anxiety, or other mental illness?”” Psychological distress was assessed from the
Kessler Psychological Distress Scale (K6) score, assessing self-reported psychological distress in
the past 30 days. The K6 is well-validated and widely used to identify individuals at high risk of
severe mental illness without a clinical diagnosis (Bryant et al., 2020; Liu et al., 2018; Prochaska
et al., 2012; Sanchez-Villegas et al., 2008). This scale asks 6 questions regarding frequency in
the last month of symptoms of feeling (1) nervous, (2) hopeless, (3) restless, (4) too sad, (5)
worthless, and/or (6) that everything is an effort (Prochaska et al., 2012). Each question was
asked on a 5-point scale, where 0 was “none of the time” and 4 was “all of the time.” The scores
were then summed (range of 0-24). The psychological distress outcome was dichotomized based
on scoring 13 points or higher, per the previously validated threshold for clinically significant

severe psychological distress (Kessler et al., 2003).
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The mental illness diagnosis measure was intended to capture clinically diagnosed mental
illness, while the K6 psychological distress score was used to measure real-time, self-reported
symptom burden without requiring a clinical diagnosis, irrespective of health care utilization.

Our outcome measures included both prevalence and incidence of mental illness
diagnoses and severe psychological distress separately using longitudinal data across waves of
the TAS. To measure outcome incidence, participants who had the outcome of interest in a
survey wave two years prior to any given wave were excluded. Two-year outcome incidence was
considered positive in a TAS wave if a participant was positive for the outcome in a wave of the
TAS after having been negative in prior waves. Outcome prevalence was considered positive if a
participant was positive for the outcome in any TAS wave included (2007-2017). The purpose of
including outcome prevalence was two-fold: first, to highlight differences in adverse mental
health outcomes when comparing different ACE exposures, and second, to provide a reference
point for interpreting incidence data.

Covariates

Covariates included in all regression models were sex, race or ethnicity, age, marital
status, family income as a proportion of Federal Poverty Level (FPL) (<100% FPL, 100-199%
FPL, 200-400% FPL, >400% FPL), participant’s educational attainment, participant’s highest
parental educational attainment (less than high school, high school, or any college or higher
degree), health insurance (has insurance or does not have insurance), and healthcare utilization
(“in the past 12 months, did you go to the doctor for a checkup?”). All covariates were allowed
to vary at each wave in the models. We obtain race and ethnicity as covariates as a proxy to
control for individuals’ experience with racism and other related disparities.

Statistical Analysis
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For our analyses, we used a logistic regression with cluster-robust variance estimation to
account for correlation within individuals. We first examined covariate-adjusted associations
between each of the 9 ACEs and prevalence of mental illness diagnosis and then, separately,
severe psychological distress. We then performed longitudinal analyses between the 9 individual
ACEs and 2-year incidence of the same two mental health outcomes. To investigate the impact
of combinations of ACEs on mental illness diagnosis, we tested associations between pairwise
combinations of ACEs and prevalence and incidence (separately) of each mental health outcome.
All ACEs or ACE combinations that were not being analyzed as the primary exposure of interest
in a given model were held at their mean levels in the model. All analyses were conducted using
all waves of TAS data included in the study (2007-2017).

Outcome risk ratios and 95% confidence intervals (Cls) were calculated for individual
ACEs. Absolute outcome incidence risks and 95% Cls were estimated for both individual ACEs
and combinations of ACEs. All analyses were adjusted with the 2017 TAS individual
longitudinal weight to account for the complex survey design and nonresponse (Noura Insolera,
2019). The UCLA IRB reviewed the study and approved it as exempt. All analyses were
performed using STATA version 17.0 (Stata Corp, College Station, TX).

Results

The average response rate was over 90% across all 6 TAS waves. Across all waves, 50%
identified as male, 44% of the sample was White, 43% of the sample was Black, 10% was
Hispanic or Latino, 21% were from households with low income (under 200% of the Federal
Poverty Line), and 77% of participants had experienced at least 1 ACE (Table 2). Across all
waves, the most experienced ACE was emotional abuse, experienced by 44% of participants.

The least experienced ACE was emotional neglect, experienced by 1% of participants. 12% of
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participants reported a mental illness diagnosis. 7.5% of participants reported a new mental
illness diagnosis within any given 2-year period in young adulthood. 5% of participants had
experienced clinically severe psychological distress in the past 30 days relative to the time they
were being interviewed in at least one of the TAS waves. 4.5% of participants experienced
severe psychological distress in the past 30 days relative to their interview time for the first time
within any 2-year period in young adulthood (meaning, in the prior TAS waves, they had not
experienced this outcome, but then experienced it newly in a particular TAS wave).

Variation in Outcome Risk by Individual ACE Type

Investigating the 9 individual ACEs showed that parental mental illness, emotional
neglect, and sexual abuse were significantly associated with increased prevalence of mental
illness diagnosis. Of these, parental mental illness and sexual abuse were associated with highest
risks of increased prevalence of mental illness diagnosis (Fig. 1). For our longitudinal analyses,
divorce/single parent, parental interpersonal violence, parental incarceration, parental mental
illness, emotional neglect, emotional abuse, and sexual abuse were significantly associated with
increased risk of mental illness diagnosis incidence over any given two-year period in the study.
Similarly, parental mental illness and sexual abuse were associated with the highest average risks
of increased incidence of mental illness diagnosis across any given 2-year interval in the study
(Fig. 1).

Analyses of the 9 individual ACEs demonstrated that divorce/single parent, parental
incarceration, parental interpersonal violence, parental mental illness, emotional neglect,
emotional abuse, physical abuse, and sexual abuse were associated with increased prevalence of
severe psychological distress. Individual ACEs that conferred the highest risks of severe

psychological distress prevalence were parental mental illness and parental incarceration (Fig. 1).



181 Longitudinally, we found that parental incarceration, parental mental illness, emotional abuse,
182 physical abuse, and sexual abuse were significantly associated with an increase in newly

183 experiencing severe psychological distress over any given 2-year interval of the study period.
184 Parental mental illness and sexual abuse were associated with the highest risks of increased

185 psychological distress incidence over any given 2-year interval of the study period (Fig. 1).

186 Variation in Mental Illness Diagnosis Risk by ACE Combination

187 The absolute outcome risk of prevalence of mental illness diagnosis varied widely across
188 groups defined by different pairwise combinations of ACEs, ranging between 3.2% to 77.3%.
189 Pairwise ACEs combinations associated with highest absolute outcome risk of prevalence of
190 mental illness diagnosis were 1) divorce/single parent plus emotional neglect, 2) parental mental
191 illness plus emotional neglect, and 3) parental mental illness plus sexual abuse (Fig. 2). Pairwise
192 ACEs combinations associated with lowest absolute outcome risk of prevalence of mental illness
193 diagnosis were 1) parental interpersonal violence plus parental incarceration, 2) parental

194 substance use plus emotional abuse, and 3) parental substance use plus parental interpersonal
195 violence (Fig. 2).

196 For incidence of the new mental illness diagnosis outcome, the absolute outcome risk
197 also varied widely for the pairwise combinations of ACEs, ranging from 0.7% to 32.3%

198 probability of new mental illness diagnosis within any 2-year period studied. Pairwise ACEs
199 combinations associated with highest absolute outcome risk of incidence of mental illness

200 diagnosis over any studied two years period were 1) parental mental illness plus emotional

201 neglect, 2) parental mental illness plus sexual abuse, and 3) divorce/single parent plus sexual

202 abuse (Fig. 2). Pairwise ACEs combinations associated with lowest absolute outcome risk of
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incidence of mental illness diagnosis were 1) parental substance use plus physical abuse and 2)
parental substance use plus parental interpersonal violence (Fig. 2).
Variation in Psychological Distress Risk by ACE Combination

Across groups with different pairwise combinations of ACEs, the absolute risk for severe
psychological distress prevalence varied from 0.4% to 12.7%. The combinations of ACEs
associated with the highest absolute outcome risk were 1) parental mental illness plus parental
incarceration, 2) parental mental illness plus emotional neglect, and 3) parental mental illness
plus sexual abuse (Fig. 3). Pairwise ACE combinations associated with lowest absolute risk of
ever experiencing severe psychological distress were 1) parental interpersonal violence plus
emotional neglect, 2) parental interpersonal violence plus sexual abuse, and 3) parental
interpersonal violence plus parental substance use (Fig. 3).

The absolute 2-year risk of newly experiencing severe psychological distress also varied
widely across groups defined by different pairwise combinations of ACEs, ranging from 0.8% to
9.7%. The pairwise combinations conferring highest absolute outcome risk for increased
incidence of severe psychological distress were 1) parental mental illness plus sexual abuse and
2) parental mental illness plus parental incarceration (Fig. 3). Pairwise ACEs combinations
associated with lowest absolute incidence risk of severe psychological distress were 1) physical
abuse plus emotional neglect and 2) parental interpersonal violence plus sexual abuse (Fig. 3).

Discussion

In this longitudinal study across 10 years of a nationally representative sample of young

adults, we found different ACEs, and their combinations, were associated with widely differing

levels of risk for worsened mental health outcomes.

10



225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

To our knowledge, this is the first longitudinal, nationally representative study in a young
adult population comprehensively examining the link between individual ACEs and pairwise
combinations of ACEs and mental health outcomes. The strength of this type of approach as
compared to LCA and dimensional analysis is that it empirically, rather than conceptually,
analyzes each pairwise ACE combination for its associated mental health outcome risk. Our
results suggest that the pattern of relationships between ACE combinations is complex and
associated with widely varying mental health risk. Since each individual ACE and ACE
combination carries different mental health risks, using the ACE score alone may not be the most
precise and useful approach to risk assessment. Our results suggest that it is more informative to
examine an individual’s specific exposures to ACEs to estimate longitudinal risk more accurately
for mental health outcomes. Additionally, this study adds to the limited number of studies using
the PSID to study ACEs and their longitudinal effects, demonstrating the potential of this dataset
to be used for this purpose.

Our study found that parental mental illness and sexual abuse — whether independently,
together, or combined with various other ACEs — were most strongly associated with mental
health problem risk. We also saw that the combination of parental mental illness and emotional
neglect was associated with some of the highest risks for adverse mental health outcomes.
Across individual ACEs and their combinations, parental mental illness consistently had the
strongest association with incidence and prevalence of mental illness diagnosis and
psychological distress.

The link between parent and child mental illness has been well-established, with evidence
that children of parents with mental illness have an up to 50% increased risk of developing a

mental illness.(Leijdesdorff et al., 2017) Another study using the PSID found that individuals

11
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whose parents suffered mental health problems experience increased psychological distress
throughout adulthood (Kamis, 2021). Evidence suggests several mechanisms mediate this
relationship, including increased genetic predisposition and increased prevalence of out-of-
household factors, including low socioeconomic status and unemployment (Manning &
Gregoire, 2006). Other studies have also shown that childhood sexual abuse has been found to be
strongly associated with developing post-traumatic stress disorder or other mental illnesses in
adolescence and young adulthood (Boumpa et al., 2022; Burnam et al., 1988). Current
hypotheses show that these associations may be mediated by traumatic sexualization, insecure
attachment, and avoidance (Noll, 2021).

Across our results, parental substance use, physical abuse, and household violence
individually were associated with the least risk of adverse mental health outcomes. Additionally,
when considering combinations of ACEs, we found that the individual ACEs conferring the least
risk to adverse mental health outcomes (parental substance use and physical abuse) also
conferred the least risk when combined with other ACEs.

The finding that parental substance use was least associated with young adult mental
health problems was surprising, as much of the literature describes its association with increased
risk of the studied mental health outcomes. However, it is possible that parental substance use
leads to worsened young adult mental health through other ACEs. When other ACEs were
included at their population mean levels in our model, the effect of parental substance use on the
mental health outcome variables was dampened. Epidemiologic data finds that children of
parents with substance use disorders are 3 times more likely to experience physical or sexual
abuse, which increases the child’s risk for depression and anxiety (Lander et al., 2013). It is also

possible that in our models, other comorbid ACEs associated with parental substance use

12
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explained more variance than parental substance use alone, since our logistic regression models
included all ACE:s.

It was also surprising that physical abuse was less strongly associated with risk of mental
illness, as many studies have described the increased risk that physical abuse carries in adult
mental health outcomes. It is possible that, like parental substance use, other ACEs included in
our model, also associated with physical abuse, explain more variance for the mental illness as
an outcome variable. There is evidence for this in the literature; one study found that sexual
abuse mediated the relationship between physical abuse and psychiatric disorders in adults
(Mulder et al., 1998). However, an alternative explanation might be that the mental health impact
of physical abuse was incompletely captured by our outcome variable (diagnosis of mental
illness), given that it relies on access to clinical care and diagnosis. This alternative explanation
is supported by the fact that in our study physical abuse was associated with increased risk of the
psychological distress outcome, which suggests that this ACE may be associated with symptoms
of mental illness without leading to a diagnosis.

Limitations

Our study had several limitations. The ACEs variables were constructed from self-
reports; however, this is convention in the ACEs literature and there is no way to “verify” a
participant’s reported ACEs. The outcome variables studied were also based on self-report, but
mental illness diagnosis was based on a self-report of a diagnosis received from a healthcare
professional, and psychological distress was based on answers to a validated scale assessing
psychological distress. The constructed variables have been used in a prior published study (Lei
et al., 2021). Another limitation is our inability to disaggregate mental illness diagnosis into

specific diagnoses, such as depression, anxiety, post-traumatic stress disorder, schizophrenia, and
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bipolar disorder, which may be connected to specific combination of ACEs. Similarly, although
we were able to examine psychological distress, this study is unable to characterize mental health
outcomes in terms of severity of mental illness. Furthermore, even though this was a longitudinal
study, we could not determine how timing, duration, and intensity of ACE exposures relate to
mental health risk in young adulthood. We had limited power to examine combinations of 3 or
more ACEs. Additionally, we did not have information on ages or severity of exposure to ACEs.
Our study was not scoped to explore how contextual factors like poverty, community violence,
and racism, which have been proposed as ACEs, increase risk for adverse mental health
outcomes, nor how resilience factors buffer the health impact of adversity.
Conclusion

This nationally representative study found that different ACEs or pairwise combinations
of ACEs were associated with varying degrees of mental health risk. Clinicians should account
for specific ACE types and combinations, rather than relying solely on an ACE score, when
estimating individual and population mental health risk. This approach should be utilized when
tailoring interventions to address the consequences of childhood adversity. Additionally, this
study demonstrates the potential that the PSID contains for longitudinal mental health analyses.

Further investigation using other national datasets, such as the CDC’s Youth Risk
Behavior Surveillance System (YRBSS), should be conducted to identify whether similar results
are found when analyzing combinations of ACEs and their associated mental health risks.
Additionally, a qualitative component, such as interviews with participants about how and why
they perceive their ACEs have affected their mental health, would provide a valuable dimension

to our understanding of the mechanisms that mediate ACE combinations and health outcomes.
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ACE interventions include the use of ACE screenings in health care settings such as
primary care appointments for both children and adults, and identifying trauma-informed
resources to either intervene on ACEs themselves or the resulting mental health outcomes that
patients may experience (Gilgoff et al., 2020). We hope that clinicians find the results of this
study useful in paying particular attention when patients have either a parent with a mental
illness, a history of sexual abuse, or both. In time-limited settings or in those where ACE
screenings have not been implemented, asking specifically about these ACEs, if possible, can
alert clinicians to whether the patient could benefit from more targeted, earlier interventions for

their mental health.
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Figure Captions

Fig. 1 Scatter plot comparing the relative risk ratios of outcome incidence and prevalence in
young adulthood associated with different ACEs. Risk ratios were obtained through logistic
regressions. The control variable for each risk ratio is the incidence or prevalence associated with
no exposure to the particular ACE being tested, which would be 1 (see vertical line in figure).
The figure was created using Microsoft Excel Version 16.82.

Fig. 2 Heatmap of mental illness outcome risks associated with pairwise ACE combinations.
Cells display probabilities and 95% confidence intervals. Left column and bottom row display
outcome probabilities in the absence of 1 ACE. Cells diagonally across heatmap display
incidence (left of diagonal line) and prevalence (right of diagonal line) of estimates of the
probability of mental illness diagnosis estimates for individual ACEs. “na” means models did not
converge. The figure was created using Microsoft Excel Version 16.82.

Fig. 3 Heatmap of psychological distress outcome risks associated with pairwise ACE
combinations. Cells display probabilities and 95% confidence intervals. Left column and bottom
row display outcome probabilities in the absence of 1 ACE. Cells diagonally across heatmap
display incidence (left of diagonal line) and prevalence (right of diagonal line) of estimates of the
probability of experiencing severe psychological distress for individual ACEs. “na” means

models did not converge. The figure was created using Microsoft Excel Version 16.82.
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