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Abstract

Objective—Despite growing evidence of links between adverse childhood experiences (ACESs)
and long-term health outcomes, there has been limited longitudinal investigation of such links in
youth. The purpose of these analyses was to describe the patterns of exposure to ACEs over time
and their links to youth health.

Methods—The current analyses used data from LONGSCAN, a prospective study of children at
risk for or exposed to child maltreatment, who were followed from age 4 to age 18. The analyses
focused on 802 youth with complete data. Cumulative exposure to ACEs between 4 and 16 was
used to place participants in 3 trajectory-defined groups: chronic ACEs, early ACEs only, and
limited ACEs. Links to self-reported age 18 health were examined using linear mixed models after
controlling for earlier health status and demographics.
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Results—The chronic ACEs group had increased self-reported health concerns and use of
medical care at 18, but not poorer self-rated health status. The early ACEs only group did not
significantly differ from limited ACEs on outcomes.

Conclusions—In addition to other negative outcomes, chronic ACEs appear to affect physical
health in emerging adulthood. Interventions aimed at reducing exposure to ACEs and early
mitigation of their effects may have lasting and widespread health benefits.
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Adolescent health; childhood adversities; child abuse and neglect

Introduction

Over the past decade, the Centers for Disease Control and Prevention-Adverse Childhood
Experiences (CDC-ACE) study has demonstrated that adversities in childhood have a
negative impact on numerous adult health outcomes and behaviors including premature
death, adolescent pregnancy, and illicit drug-use.l” These studies examining adverse
childhood experiences and adult outcomes have found that ACEs have a long-term and
enduring effect across the lifespan.?

As important as the CDC-ACE studies have been in helping to clarify the relationship
between child abuse/neglect and other adverse experiences and adult outcomes, they rely on
adult retrospective reports about their experiences prior to age 18. Although retrospective
recall of ACEs provide important information,8 it is also important to assess these
relationships with prospective, proximal reports.? In addition, it appears that whether the
effects of ACEs follow a dose-related?-2 or threshold effect!? depends on the health outcome
examined and the timing of exposures.11

Little is known about the impact of ACEs across different developmental stages. Examining
the effects of timing of adverse experiences during childhood and adolescence may provide
important information about pathways between ACEs and a variety of outcomes for children
and young adults,12 as well as guiding intervention and prevention strategies. Three recent
prospective studies from the Consortium for LONGitudinal Studies of Child Abuse and
Neglect (LONGSCAN)I3 found that at-risk and/or maltreated children experience
significant ACEs across developmental periods.10:11.14. and that ACEs predicted child health
outcomes in early childhood,* middle childhood,1? and early adolescence.!! Timing of
exposure to ACEs also appears to influence child outcomes.11

While these recent findings are important, there are still unanswered questions about timing
and continuity of ACEs and child/youth outcomes. The LONGSCAN studies provide a
unique opportunity to examine prospective reports of ACEs across early and middle
childhood and the relationship of these ACEs to health outcomes in late adolescence.
Furthermore, the collection of data across childhood developmental periods provides an
opportunity to examine whether trajectories (patterns of children's experiences of ACEs over
time) is a useful approach in attempting to understanding health outcomes in late
adolescence.
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Participants and Study Design

These analyses used data collected by the LONGitudinal Studies of Child Abuse and
Neglect (LONGSCAN), a consortium consisting of a coordinating center and 5 study sites,
focused on children exposed to child maltreatment, or at risk for it, based on potential risk
factors such as demographics and family health concerns. Distributed in different regions of
the country, each site collected data according to commonly shared age-specific data
collection protocols.13 The sites varied in criteria for recruitment. These children and their
caregivers were enrolled into the LONGSCAN study at age 4 or 6 and assessed at various
age-keyed follow-up points: ages 6, 8,10, 12, 14, 16, and 18.

The initial LONGSCAN sample included 1354 subjects recruited at the age 4/6 baseline.
Due to attrition and the premature ending of funding for the study, 912 (67.4%) youth had
outcome data available at age 18. Of these, 802 (87.9%) had data on exposure to adverse
childhood experiences at all of the key points of assessment: ages 6, 12, 14, and 18. There
were no demographic differences between those included in the analyses and those not
included. The description of the analysis sample is presented in the Results section.

Human Subjects

Each participating study site, as well as the coordinating center, obtained independent
approval from its local Institutional Review Board for each age assessment. Caregivers
provided informed consent while youth provided assent for their participation for all
interviews from age 8 through 16. At the age 18 interview, youth provided informed
consent.

Variables and Their Measurement

Adverse Childhood Experiences (ACEs)—As described in previous studies,! age-
appropriate measures were selected from among the available instruments administered to
the LONGSCAN sample to assess ACEs over time. Prior research had identified three
periods that corresponded with these assessments: early childhood (from birth to age 6),
later childhood (from age 6 to age 12) and teenage years (from age 12 to age 16).11 The
adversities were selected to parallel those identified in the CDC-ACE studies.! There was
some variation of the time frame used in each question because some measures asked about
events in the prior year, while others asked about events in the prior 6 months. These data
were collected during face-to-face or telephone assessment interviews at ages 4, 6, 8, 10, 12,
14, and 16 years. For several variables indicating ACEs, somewhat different measures were
used to assess the variable at different ages. To construct a longitudinal profile of ACEs,
predictor variables were dichotomized and each was assessed at three developmental periods
(birth to 6, over 6 to 12, and over 12 to 16). The ACEs examined included two broad
categories of childhood experiences: child maltreatment and family dysfunction.

Child Maltreatment: Each site reviewed child protective service administrative records for
allegations of child maltreatment at least every 2 years. Rather than rely on child protective
services labels, the allegation texts were reviewed by staff trained to high reliability and
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coded according to types of alleged maltreatment and linked to the age of the participant.
For each of the three time periods, the following four types of child maltreatment were
dichotomized, based on the Modified Maltreatment Coding System (MMCS):15:16

1. Physical abuse (any blows or injury to the body; violent handling, choking,
burning, shaking, or nondescript injury);

2. Sexual abuse (any sexual exposure, exploitation, molestation, or penetration);

3. Psychological maltreatment (any threats to psychological safety and security, lack
of acceptance and threats to self-esteem, or failure to allow age-appropriate
autonomy); and

4. Neglect (any failure to provide for a child's physical needs, or supervision so
inadequate as to put the child's safety at risk).

Family Dysfunction: Family dysfunction included caregiver substance use, caregiver
depressive symptoms, intimate partner violence in the home, and criminal activity in the
home. The assessment of each of these is briefly described.

Caregiver's Substance Use was assessed at age 4 using the CAGE,1” a commonly used 4-
item screening measure of problem alcohol use. Endorsement of any of the screening items
was considered indicative of substance use by the parent.1® The Caregiver Substance Use
measure, developed by LONGSCAN,1 was administered to caregivers at ages 8, 12, 14,
and 16 years. It asked a series of yes or no questions about the caregiver's use of common
substances, both legal and illegal.

Caregivers' depressive symptoms were measured using two scales, depending on the time
frame. The Center for Epidemiological Studies Depression Scale (CES-D)2° which
measures symptoms associated with depression in the past week, was administered to
caregivers of children at ages of 4, 6, 12, 14, and 16 years. The Brief Symptom Inventory,
administered at the child's age 8 interview, is a valid, reliable measure of a broader range of
psychological symptoms in the last week including depression.2122 In both cases, scores
were dichotomized according to the conventional cutpoints (greater than 16 for the CES-
D20; t-score of 63 or higher for BSI2L).

Intimate partner violence was assessed using the partner-to-partner Conflict Tactics Scale?3,
administered to the primary caregiver (>90% maternal) at child age 6, 8, 12, 14, and 16
years to assess intimate partner violence that had occurred during the previous 3 months.
The caregiver was coded as having been treated violently if she reported having been the
victim of 1 or more of the following: kicking, biting, punching, hit with an object, being
beaten up, threatened with a knife or gun, or the victim of a knife or a gun.

Criminal behavior in the household was assessed using the Child Life Events measure,
developed by LONGSCAN and administered to caregivers of children at ages 6, 8, 12, 14,
and 16 years.19 It asked whether anyone in the child's household had been jailed or
imprisoned in the past year. Affirmative responses were coded as present for criminal
behavior in the household.
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Construction of the ACEs Index: Analogous to the methods used in the CDC-ACE
studies, the 8 dichotomous scores on each ACE (i.e., the 4 types of maltreatment; the 4
forms of household dysfunction) were summed to produce an overall ACEs Index with
scores ranging from 0 to 8;1 this was done for each developmental period.

Demographic control variables—Demographic variables were assessed at each age
interview. Demographic variables that did not vary over time (child's race/ethnicity, gender,
and site) were collected at age 4 or 6. Family income was collected at age 18.

Earlier Self-Reported Health

Earlier health status was assessed using several indices of child health at assessments at ages
6, 12, 14, and 16. At ages 12, 14, and 16, youth self-reports of health were dichotomized,
with “fair” or “poor” indicating poor health. At ages 6, 12, and 14, caregivers were asked
parallel questions about the child's health and these were similarly dichotomized. At each of
ages 6, 12, 14, and 16, the caregiver completed the CBCL24 including the Somatic
Complaints subscale, which asks about common physical complaints. Finally, at each of
ages 6, 12, 14, and 16, the caregiver was asked whether the child had had an illness that
required medical attention. At age 16, youth were asked a parallel question about their own
illness requiring medical attention. Overall, earlier health status was dichotomized: an
affirmative response to any of these indicators of poor health from age 6 to 16 was coded as
indicative of earlier poor health.

Youth Self-Reported Health Outcomes

Three outcomes involving self-reported health at age 18 were examined using LONGSCAN-
modified items:2® health worry, medical care, and overall health rating. Health worry was
assessed using a single item asking, on a five point scale, “During the past month, how much
has your health worried you?” Medical care was assessed using two self-report questions: “I
received medical care for a serious or ongoing health problem”; for those who responded in
the negative, a follow-up question was asked: “I needed medical care for a serious or
ongoing health problem but didn't get it.” Affirmative responses to either question were
coded as self-reports of “needing or receiving medical care.” Finally, overall health rating
was assessed, using a single item: “Compared to others your age, would you say your health
is: Excellent, Good, Fair, or Poor.” This self-report item has been widely used with adults
and is a reliable indicator of health.26 Responses of “fair” or “poor” were coded as
indicating poor self-rated health.

Statistical Analyses

The analyses were conducted using Statistical Package for the Social Sciences (SPSS),
Version 19, except for the identification of the ACEs trajectories, which was done using
Mplus, version 7.

Identification of ACEs Trajectories—To identify trajectory group category for each
participant, growth mixture modeling (GMM) was used. GMM is an individual-level
statistical approach that identifies two or more unobserved categories of individuals that
have similar scores on a variable measured multiple times.2” The ACE score for each age
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period was entered for each participant and this was subjected to the approach to identifying
patterns of groups over time (latent classes). Although each group was defined by an
average trajectory, each individual can deviate somewhat from that trajectory. The number
of groups that best fit the data was identified using standard fit indices, with an iterative
process evaluating whether the addition of more groups resulted in significantly better fit to
the data; this process suggested that the optimal number of groups was 3.

Although these three groups are compared in the Results section, in brief, they comprised: 1)
a large group of children (69%) with consistently high levels of ACEs; roughly 2 at each
period (Group 1, labelled “Chronic ACEs™); 2) a smaller group (7%) with high rates of early
childhood (before age 6) ACEs, but very few ACEs later (Group 2, labeled “Early ACEs
Only”); and 3) a substantial portion of the sample (24%) that had consistently low rates of
ACEs (usually 0 ACEs) over time (Group 3, labeled “Limited ACES). These are presented
in Figure 1.

To establish the coherence of these three groups, they were compared on lifetime exposure
to particular ACEs, as well as on their mean exposure to ACEs at each age point, and
lifetime, as well as on demographic factors. These comparisons were made using chi-square
analyses for categorical variables and univariate analysis of variance (ANOVA) for
continuous variables.

Predicting Self-Rated Health—The effects of ACE group membership on self-rated
health were assessed using multilevel mixed linear modeling. This statistical technique was
used to account for possible shared variance among children/youth assessed at the same site;
thus, children/youth were nested within sites. In the first step of the model, a block of
control variables (gender, race/ethnicity, family income) was entered. In the next step,
dichotomized earlier poor health was entered. Finally, ACE group was entered, with Low
ACEs as the reference group, and a final model was estimated. This was repeated for each of
the three outcomes examined (self-reported health worries, self-reported needing or
receiving medical care, and self-rated health).

Description of the sample

The sample is described in Table 1. As can be seen, somewhat more than half of the sample
were African American, and a slight majority were female. Exposure to ACEs was highest
in early childhood and generally diminished through late childhood as shown in Table 1.
Overall, the mean number of ACEs from birth to age 16 was more than three, and very few
had no exposure to ACEs from birth to age 16. The most common ACEs were neglect and
caregiver depression.

Comparison of ACEs Groups

The comparison of the three ACEs groups is presented in Table 2. As can be seen, the
Limited ACEs group had lower likelihood than the other two groups of ever experiencing
physical abuse, sexual abuse, or neglect. The Chronic ACEs group had significantly higher
likelihood than the other two groups of ever experiencing caregiver substance use, caregiver
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depression, caregiver victimization, and household criminal behavior. Finally, the Early
ACEs Only group was significantly more likely to have experienced psychological
maltreatment than the other two groups. There were no significant effects of race/ethnicity
or gender on ACE group category.

Predicting Age 18 Health Outcomes

Tables 3 through 5 describe mixed models predicting three health outcomes: health worries,
having needed or received medical care, and having self-rated health as “fair” or “poor.”
There were significant effects of ACEs on two of these three outcomes: health worries and
needing or receiving medical care. Specifically, the Chronic ACEs group had more health
worries and more medical care than the Low ACEs group. There were no significant
differences between Low ACEs and Early ACEs Only groups. There were no significant
effects of ACEs on self-rated health.

In terms of demographic control variables, male gender predicted lower health worries and
lower likelihood of poor health rating. There were no significant unique effects of race/
ethnicity or family income on any of the three health outcomes examined. Earlier health
status strongly predicted all three outcomes.

Discussion

The central finding of the current study was that chronic exposure to ACEs over the course
of childhood predicted health worries and self-reported use of medical care at age 18. The
current study adds to a relatively small literature on the life course of ACEs and their
patterns through adolescence.

The youth in this study were selected because they had been maltreated or were at risk for
maltreatment by age 4; however, there was much variation in their exposure to ACEs over
time. The largest group (Chronic ACEs) experienced high levels of ACEs throughout their
childhood. Early ACEs Only, comprising just 7% of the sample, experienced high levels of
ACEs early in life, but few ACEs later while Limited ACEs (24% of the sample) had
consistently few ACEs. It is interesting that a quarter of this “high risk” sample appear to
have been largely spared the ACEs we assessed during their childhoods. As noted earlier,
some of the sample were selected based on risk for child maltreatment and in many cases,
this risk was never realized. As well, it is also possible that these children were exposed to
ACEs that were not assessed here.

Comparison of the self-reported health outcomes of these 3 groups demonstrates a strong
influence of ACEs on youth self-reported health. Those in the Chronic ACEs group were
significantly more likely to be worried about their health and to report having needed or
received medical care than those in the Low ACEs group. Prior researchl-3 has suggested
that the number of ACEs is the primary driver of outcomes. The current findings suggest
that self-reported health outcomes may be driven by the chronicity of ACEs rather than
simply the number of ACEs.
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It is noteworthy that it appears that chronic exposure to ACEs is especially influential,
whereas those with only early exposure had no significant effects. There may well have been
problems in other areas beyond the scope of the current analyses, and it is also possible that
this group of youth and their families benefited from early intervention. However, this study
did not assess or monitor such services. However, at least tentatively, these findings are
consistent with the possibility that early exposure to ACEs does not necessarily imply that
these exposures will persist over childhood. Whether this desistance is due to intervention,
preventive efforts, or family resilience remains an important topic for further study.

Earlier self-reported health problems predicted self-reported health problems at age 18.
Conservatively, these analyses included self-reports of health up to age 16 in the “earlier”
health problems designation. That effects for ACEs are present even after taking into
account these prior health problems is especially striking. It may, however, help explain the
failure to find effects of early time-limited ACEs; early ACEs experienced by most of the
sample may have taken their toll at a relatively young age, with resultant self-rated health
problems persisting.11 Additionally, children's early health problems may have been an
added stressor on their families, contributing to the risk of maltreatment or household
dysfunction. Relatively few youth, however, described not getting health care when they
thought it was needed. Further research is needed to probe these findings in a more refined
way.

There are several other aspects of the study to keep in mind when interpreting the findings.
First, it is useful to contrast the current study with the original CDC-ACE studies.! The
subjects in the current study are not a nationally representative sample and are quite
different from the middle class subjects of the original CDC-ACE study.! Rather, this
sample is more similar to the 3 million children referred to child welfare services every year,
in that the rates of ACEs were very high and only a small portion had consistently low rates
of exposure.28 The LONGSCAN sample was selected based on “risk”, but this risk included
demographic risk, which would not necessarily entail exposure to any particular ACE. In the
original CDC-ACE study, only half of the participants had experienced at least one ACE;!
as noted earlier, it is possible that adult respondents' recall of ACEs is subject to threshold
effects. One possible implication of this use of a high-risk sample is that it is possible that
there was limited variance and thus lowered likelihood of detecting effects. In addition, the
majority of participants in the present study were African American, while most of the
CDC-ACE participants were white and fewer than 5% were African American. Finally, this
study featured prospective assessment of ACEs over multiple developmental periods and
examined outcomes in young adults, rather than in middle aged adults.

There were also some limitations. Some ACES were not measured over the whole time
period; for example, mother depression was assessed only over a period of a week at each
assessment, so episodes of elevated depressive symptoms are likely to have been missed. On
the other hand, the data are likely to be more accurate, because it was collected in close
proximity to the actual experience. The reports about health were based on youth and
caregiver self- report, and focused on health worries, poor global health, and health care
utilization. Ideally, these measures would be complemented by more objective measures of
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health. However, it is important to keep in mind that there is a great deal of support for the
validity of self-rated health.26

Finally, there is still a great deal of debate about how best to characterize the adverse
experiences of childhood.2930 This study will not settle that question; rather, we used an
analog of the original lists of ACEs proposed by the CDC-ACE studies and predicted
outcomes using trajectories based on counts of these ACEs. The ACEs studied here were not
a comprehensive set of adverse childhood experiences; alternative lists of ACEs have been
proposed.29 As well, a promising line of research has focused on identifying particularly
critical ACEs, 3931 and an older line of research has focused on maltreatment as a predictor
of poor health.32:33 These findings further support the need to identify stressors in families,
and to intervene effectively. Doing so has the potential to improve the health of children and
adolescents, and perhaps the adults they will become.
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Figure 1. Trajectories of number of ACEs over time
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Table 1

Description of the sample (N = 802)

% (N) or M (SD)

Demographic Factors

Site

Eastern 20% (164)
Southern 18% (146)
Midwest 17% (136)
Northwest 21% (165)
Southwest 24% (191)

Race/Ethnicity

White 26% (205)
African American 55% (442)
Hispanic 6% (50)
Other 13% (105)
Gender

Girls 56% (446)
Boys 44% (356)

Lifetime Exposure to Types of ACEs

Neglect 59% (470)
Caregiver depression 56% (450)
Household criminal behavior 43% (344)
Caregiver victimization 35% (283)
Psychological Maltreatment 35% (277)
Physical Abuse 34% (271)
Caregiver Substance use 33% (267)
Sexual Abuse 17% (138)
Total Number of ACEs

Early childhood (age 0 — 6) 1.94 (1.55)
Late childhood (age 6+ — 12) 1.53(1.52)
Teen (age 12+ - 16) 1.15(1.26)
Lifetime (age 0 — 16) 3.24 (1.98)
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