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Abstract

Objective—Former youth in foster care (YFC) are at greater risk of chronic health conditions
than their peers. Although research in general population samples has demonstrated a dose-
response relationship between adverse childhood experiences (ACEs) and adult health outcomes,
few studies have conducted similar analyses in highly stress-exposed populations such as YFC.
This paper uses person-centered latent class analysis (LCA) methods to examine the relationship
between different profiles of ACE exposures and divergent health trajectories amongst this high-
risk population.

Methods—Data are from longitudinal research that followed transition-age YFC from age 17-26
(N =732). Using three subgroups previously identified by their ACEs histories, Complex,
Environmental, and Lower Adversity groups, we applied group mean statistics to test for
differences between the groups for physical and sexual health outcomes in young adulthood.

Results—In contrast to prior research demonstrating that the Environmental group was at the
highest risk of criminal behavior outcomes, for most of the physical and sexual health risk
outcomes evaluated in this paper, the Complex Adversity group had the highest risk.

Conclusions—This study demonstrates that there are subgroups of YFC which each have a
distinct profile of risk in young adulthood, with the Complex group being at highest risk of the
physical and sexual health risk outcomes evaluated. Findings strongly suggest the need for
targeted strategies to promote screening for ACEs and chronic health conditions, linkage to adult
healthcare, and continuity of care for adolescents and young adults in foster care to offset these
trajectories.
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Introduction

Youth who have been in foster care (YFC) are at high risk of many health problems in young
adulthood including hypertension, diabetes, being a smoker, heart disease, stroke, attention
deficit hyperactivity disorder, and asthma compared with peers who have not resided in
foster care.12 The disproportionately high rates of these negative health outcomes may be
explained, at least in part, by the high levels of adverse childhood experiences (ACEs) to
which these youth are exposed during their early years. In general population samples, a
large body of literature has consistently demonstrated a dose-response relationship between
the number of childhood stressors and the likelihood of mental health, substance-related, and
physical health problems.8 Recent research has broadened our understanding of the impact
of ACEs by measuring effects of these stressors in highly stressed groups (rather than in
general population samples) such as those with lower household incomes and those who
identify as racial/ethnic minorities. These studies have also expanded the ACEs framework
to incorporate additional stressors that may be experienced by these groups (e.g. racism).5-7

However, little research has been conducted to understand the impacts of ACEs exposures
among YFC. These youth are exposed to high rates of poverty, abuse, neglect, domestic
violence, and parental substance use.3- In addition to these family-based ACEs, YFC are
also more likely be exposed to other forms of stress, such as being involved in or witnessing
traumatic events and undergoing placement changes or adoption plan failures while in foster
care.3 Finally, by definition they are universally exposed to one adversity — being removed
from the home(s) of their parent(s).

The body of literature defining the impact of ACEs is an important and emerging area for the
pediatric community.8 Though this significant population health relationship between
cumulative stress and negative health outcomes has been broadly established, a gap in the
literature is whether and how different patterns of ACEs exposure are associated with
differential health outcomes later in life. Said another way, in addition to understanding that
more stress equals higher risks, a clearer and more nuanced understanding of fow adversity
impacts the transition into adulthood for specific groups of youth can inform policy and
practice.

As a population, YFC have likely both higher and different patterns adversity experiences
compared to the general public, thus, a nuanced understanding of the composition of
adversities and their relationships to specific outcomes may provide distinguishing
opportunities for interventions. Variable-oriented methods such as regression analyses
provide estimates of sample wide relationships between variables.1® In contrast person-
centered tools, such as latent class analysis (LCA), test for structure within a sample’s
heterogeneity.20 LCA and related techniques thereby build on sample aggregate analyses,
offering potential for discerning subgroups of a population that are likely to benefit from
tailored intervention efforts.
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Previous studies have employed LCA to assess subgroups within youth emancipating from
foster care.21-23 The current study builds upon a prior analysis that included conventional
ACEs variables alongside the above-described variables to which YFC have the potential to
be uniquely exposed.24 This analysis yielded 3 subgroups of youth which we labeled
Complex, Environmental, and Lower Adversity classes. The Complex Adversity class had
the highest proportions of youth reporting conventional ACEs (maltreatment and adverse
household factors). The Environmental Adversity class reported highest levels of exposure
to harm in their environments (physical fighting, natural disasters), and the Lower Adversity
class experienced adversity at lowest rates (see Methods section for more detail). That
analysis established that these three patterns of adversity exposures were differentially
associated with economic, psychosocial, and criminal behavior outcomes. 24 Specifically,
Complex Adversity youth reported greater homelessness and depressive symptoms,
Environmental exposure youth reported more crime-related indicators (e.g., being arrested),
and youth with both the Complex and Environmental adversities reported higher proportions
of the psychosocial problems and criminal behaviors than Lower Adversity youth.

In the present study, we sought to evaluate whether these patterns of adversity exposures are
associated with differences in physical and sexual health risk outcomes over time among
youth aging out of the foster care system. We included markers of overall health as well as
several specific physical and sexual health risk indicators which: 1) have been previously
found to be disproportionately represented among youth aging out of foster care,12 and/or
2) have potential to become chronic health conditions that affect lifelong quality of life.
Thus, we selected outcomes which are likely to have particular relevance for early and
preventive health care intervention among YFC.

Study Design and Data Collection Procedures

Variables

We used data from the Midwest Evaluation of the Adult Functioning of Former YFC
(Midwest Study), the largest longitudinal study of youth aging out of foster care.! The
Midwest Study followed youth who were in foster care in Illinois, lowa, and Wisconsin from
the time they were 17 years old (wave 1 assessment) through waves 2 through 5 at ages 19,
21, 23-24, and 25-26. Youth were eligible for the study if they had been in out-of-home care
for at least one year, were between 17 and 17%2 years old at the time of recruitment (2002),
and consented to participate. Youth were excluded if they had severe developmental
disability or mental illness, were placed in a correctional/psychiatric facility, or were on
runaway status. All eligible youth from lowa and Wisconsin and a random sample of two-
thirds of the eligible youth from Illinois who fit the study criteria were recruited for the
study. Overall, the response rate was 95.4% for a total of 732 youth who participated in the
study. Institutional Review Board (IRB) approval and informed consent were obtained prior
to all interviews.

Measures Used to Identify LCA Subgroups—At Wave 1 in accordance with the IRB,
youth were asked about adversity that they had experienced during their childhood. We
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applied a modified cumulative scale that assessed 1) conventional ACEs domains,8-9 2)
experiences in the youth’s social environment relevant to YFC included in other prior
expanded ACEs frameworks,12: 25-26 and 3) childhood stressors associated with the foster
care system (for other illustrations of modified ACEs see 6-7). Responses were coded
dichotomously--including four maltreatment variables (sexual assault, physical abuse by a
caregiver, neglect by a caregiver, and abandonment), six household factors: four
characteristics of caregivers in the households from which youth were removed at the time
they were placed in foster care (caregiver substance abuse, mental illness, domestic violence,
and/or criminal record) as well as two adversities while in care (placement in five or more
foster homes, adoption plan failure), and five environmentally-based factors (witnessed
others being seriously hurt or killed, were involved in physical fighting, experienced a
natural disaster or fire, experienced a life-threatening accident, and/or a very serious injury).

As previously noted, LCA methods assessed the sample for subgroup structure based on
these items. Unlike similar methods, such as cluster analysis, LCA uses statistical methods
to test for goodness-of-fit, providing a more objective assessment of the identified groups.2®
A three-class model was found to be the best fit among adverse childhood experiences based
on conventional model-test statistics.

The patterns resulted within these three profiles: Complex Adversity (29.7%),
Environmental Adversity (13.7%), and Lower Adversity (56.6%).22 As described earlier, the
Environmental Adversity class was distinct in experiencing the environmental context
adversities at higher rates than the other two classes. The Complex Adversity youth reported
a mean of 7.92 types of adversities, the Environmental Adversity youth a mean of 5.71, and
the Lower Adversity youth a mean of 2.85. The distributions of adversity experiences of the
sample are presented in Figure 1. For more information about the latent class analysis
results, see [Anonymous (2017)].

Outcome Measures—General health status, assessed as poor, fair, good, very good,
excellent across all 5 waves was used to construct a dichotomous variable -- assigned 1 if
reported poor or fair health at any wave. Existence of a disability or health condition that
limited activities of daily living was similarly coded dichotomously as 1 if a participant
answered affirmatively at any assessed wave (Waves 3-5).

Cardiovascular indicators were assessed at Wave 5, when respondents were 25 or 26 years
old. This included cardiovascular/metabolic outcomes of dyslipidemia, hypertension,
diabetes, whether they were a chronic smoker (defined as having ever smoked “regularly”
and for the past 30 days), and whether they reported a body mass index (BMI) of greater
than 30 at any wave 1-5. A summary variable of any cardiovascular risk condition
(dyslipidemia, hypertension, diabetes, obesity, and smoker) was created.

Other chronic health conditions (Wave 5) included asthma, seizure disorder, ADHD, eating
disorder, and (Waves 1 and 2) sleep disturbance (“trouble with falling or staying asleep on a
weekly or more frequent basis™). Female respondents were also asked about polycystic
ovary syndrome (PCOS) which was not included in the summary indexes. A summary
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variable was generated for other chronic physical health conditions: asthma, seizure
disorder, ADHD, sleep problems, or eating disorder.

Sexual health risk outcomes (Waves 2-5), included: 1) ever had sex with a partner who was
infected with a sexually transmitted infection, and 2) number of sexual partners in the past
year-- dichotomously coded as 1 for an affirmative response at any waves, as well as a
dichotomous variable (Wave 5) whether a participant had ever had a prior diagnosis of a
sexually transmitted infection.

We used chi-square analyses to test for significant differences in proportions by LCA groups
by health indicator. We then used one-way analysis of variance (ANOVA) and post-hoc
Tukey’s test to test for between group differences in terms of the percentage for each
outcome. Additionally, we conducted sensitivity analyses to determine whether results were
as expected using a more classic variable-oriented approach. Specifically, we conducted
logistic regression analyses to determine whether a summary variable that counted the
number of ACEs endorsed by respondents was significantly associated with each health
outcome.

Demographically, the sample comprised 48.50% males and 51.50% females. Over half
(55.88%) identified as Non-Hispanic Black, 29.05% as Non-Hispanic White, 8.02% as Any
Race Hispanic, and 5.12% as Mixed Race. More than 80% of the original sample
participated in each subsequent wave of data collection. No statistically significant
demographic differences were found between the full Wave 1 sample and the Wave 5
sample, indicating stability of gender and racial representation in the sample over time.
Demographics by class are presented in Table 1.

Among the non-cardiovascular outcomes, 5.55% of the overall sample reported being
diagnosed with asthma, 1.51% a seizure disorder, and 6.21% with ADHD. Of the
cardiovascular outcomes, 4.19% to having hypertension, 0.84% with diabetes, and 40.17%
of the sample reported being a smoker. The sexual health risk outcomes were more
frequently endorsed with 32.63% reporting being diagnosed with a sexually transmitted
infection, and about one in five (21.20%) indicating that they had five or more sexual
partners in the past year at some point during the study. More than two-thirds of the sample
were obese at any of the waves (69.81%), almost a quarter reported a disability (24.53%),
and 64.62% rated their health as poor or fair. Table 2 contains a full description of the
sample proportions reporting each outcome.

In our main analyses, we found differences in health outcomes amongst the three different
patterns of early life adversity. The Complex Adversity class reported statistically
significantly higher proportions than the Lower Adversity class of smoking (51.50% vs.
34.89%), asthma (10.18% vs. 3.56%), ADHD (11.38% vs. 3.56%), ever being obese
(75.23% vs. 65.57%), rating their health as fair or poor (71.03% vs. 60.19%), any disability
(34.01% vs. 20.10%), and any cardiovascular condition (86.23% vs. 75.62%). The Complex
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(52.80%) and Environmental Adversity classes (40.45%) had statistically significantly
higher reports than the Lower Adversity class (26.23%) of sleep problems. Additionally, the
Lower Adversity class had statistically significantly lower reports of non-cardiovascular
chronic physical health conditions (33.46%) than did both other classes (Complex
Adversity: 61.39%; Environmental Adversity: 54.55%). A third of the Environmental
Adversity class reported five or more sexual partners in the past year, which is a significantly
higher rate than the Lower Adversity class (18.52%). Complete results of the analyses of
differences in health outcomes between the classes are presented in Table 3.

Our sensitivity analysis revealed an expected dose-response pattern within the sample
overall — e.g. that higher scores on the ACEs summary variable was associated with higher
risk of physical and sexual health outcomes, with most outcomes demonstrating a
statistically significant relationship. This illuminates the complementarity of the variable-
oriented and person-oriented analytic approach wherein subgroup heterogeneity (e.g., the
respondent classes or groups) may reside alongside aggregate full sample trends (e.g.,
cumulative adversity dose-response).

Discussion

Use of latent class analysis provides value-added extension in documenting patterned
differences as a function of distinct profiles among adversity exposures, with results that
hold implications for life course health within this high-risk population and others exposed
to similarly high rates of early adversity. This examination establishes that, as foster care
youth are transitioning into early adulthood, relatively elevated histories of childhood
adversity increase the risk of poor health outcomes in young adulthood, and also increase
risk of health behaviors that are likely to contribute to health problems later in adulthood.

The current work extends previous ACEs studies that have found a dose-response
relationship between the number of ACEs experienced and risk of poor health outcomes in
general population samples. This is the first study, to our knowledge, that has examined the
relationship of ACEs and young adult health outcomes among youth who have aged out of
foster care. The results here support the broader findings of increased ACESs exposure
leading to increased health problems that constitute targets for early intervention to interrupt
the longer-term physiology of stress-related health erosion.16: 26 Further, our work supports
the use of expanded ACEs assessments with higher risk populations where adversity
exposures beyond conventional assessment, including sources outside the home are likely to
be relevant. Further research is necessary to identify whether similar patterns are found
among other higher risk populations, such as homeless youth and youth involved in the
juvenile justice system.

A comparison of these health outcomes with the economic, psychosocial, and criminal
behavior outcomes by class in our previous research are consistent with health erosion
through multiple pathways. Those earlier results illuminated substantially higher health risk
profiles (e.g., drug and alcohol use, criminogenic behaviors, homelessness and trading sex
for money) as well as poorer mental health that place those youth in circumstances and
conditions likely to carry a range of additional life stressors.22 This continuing trend of
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stress and adversity exposure will likely add to the physiological dysregulation and allostatic
load that incrementally leads to chronic health conditions in later adulthood.

The current findings indicate that with respect to health outcomes and risk behaviors that are
precursors to later poor health outcomes, the Complex Adversity class demonstrated the
highest rates. Asthma, an inflammatory system marker more likely to evidence
dysregulation, demonstrated a similar trend. This may be due to a simple dose response
relationship, as this class had the highest number of total ACEs of all of the groups.
Alternatively, it may be explained by the specific constellation of ACEs for which this group
was at highest risk (e.g. maternal substance abuse and neglect), or a combination of both
dose and composition of ACEs. Regardless of causative explanation, this relatively
consistent trend across a variety of health outcomes during young adulthood illustrates the
value of beginning preventive and health buffering activities within primary health well
before chronic health conditions are fully established.2’-28

Our findings indicate that, even within a high-risk population that is exposed to a panoply of
stressful life circumstances, those who have experienced both greater numbers of adversities
as well as certain types are at increased risk of entering young adulthood with poorer current
health and possible subclinical trajectories toward poor health that becomes evident later in
adulthood.

A caveat regarding the labeling of the Lower Adversity group is that their lower risk is
relative to their YFC peers but not to the general population. The Ahrens et al. study?!
examined health outcomes for former YFC with economically secure (ES) and economically
insecure (El) youth from the nationally representative National Longitudinal Study of
Adolescent Health study (Add Health). Some of the same health conditions were examined
as in the present study allowing for comparison between the Lower Adversity group and the
general population. Comparing the two Add Health groups and the Lower Adversity (LA)
group shows that the Lower Adversity group had higher proportions of poor health outcomes
than both Add Health groups for hypertension, chronic smoking, asthma, seizures, ADHD,
and any cardiovascular risk condition. The only health problems examined by both studies
for which the LA group did not have higher prevalence rates than the Add Health groups
were dyslipidemia and diabetes. Thus, while the Lower Adversity group is at lower risk
compared to other youth aging out of foster care it still has poorer health outcomes than the
general population.

Results specifically indicate that ACEs screenings are warranted for high-risk populations,
such as YFC. Recent research indicates that most pediatricians do not screen for and are
unfamiliar with ACEs.2% Although routine screening among children may not be universally
judicious, we argue that it is valuable for high risk populations providing greater opportunity
for trauma-informed patient education and care. More toxic levels of childhood adversity
signal risk of neurobiological dysregulations that can lead to a cascade of later health
problems, the development of which may go undetected until chronic conditions emerge.30
These adverse patterns are also associated with exposure to subsequent social contexts and
environments that carry health jeopardizing risks,3! particularly among low income youth
such as those exiting foster care.26 Medical providers have opportunities to assess ACEs
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profiles and to support youth and caregivers in fostering resilience building social,
emotional, and health resources and habits, and to refer youth and caregivers for trauma-
informed care.32

Findings also highlight the importance for all youth aging out of foster care to continue to
have health insurance into young adulthood and access to trauma-informed medical care.
Given the high prevalence of chronic health conditions in this population, and that gaps and
delays in care are linked to increased morbidity and mortality during the transition to adult
health care for a variety of chronic health conditions, programs that promote linkage to adult
care and continuity of providers are likely to be of significant benefit for these youth,
perhaps even more so than for youth in the general population.33-34 In particular, this
highlights the importance of the ACA provision for youth aging out of care being eligible for
Medicaid until 26 in all 50 states.

There are a few limitations to this study. First, responses were obtained via self-report
without clinical or administrative data available. However, evidence from other studies has
indicated that self-report tends to be satisfactory for assessment of trends in relationships
among variables.3® Self-reporting of ACEs in particular has indicated adequate variance,
stability of linear trends between retrospectively assessed adversity and subsequent
outcomes, and weak to no evidence of current mood state effects on reporting.36-37 It i,
however, possible and even likely that rates of chronic health conditions were underreported;
thus our point estimates are likely to be underestimates of the true prevalence for each
condition. Second, the ACEs were assessed dichotomously, not capturing the duration or
frequency of these traumatic experiences. Although this kind of epidemiological assessment
has proven satisfactory in ACEs research to date, future research should explore more
detailed clinical information about the experiences of this population to ascertain factors like
timing and duration of exposures and of health problem onset. Third, we used methods that
allowed us to utilize all of the available data points even if a youth did not participate in one
or more follow-up waves. While the response rates at each follow-up wave were quite high
(between 81 and 83%).38 it is possible that missing data could have influenced our results.
Further, the parent study excluded some youth that would have been difficult to assess
longitudinally, which may have reduced the prevalence of the health outcomes of interest.
Finally, low rates of some of health disorders at this relatively early point in adulthood may
have limited our ability to detect statistically significant relationships between classes and
health outcomes, some of which will be more clinically evident in later adulthood.

Conclusion

In combination with prior work,24 this study both demonstrates health erosion among child
welfare system-involved youth even for those with the lowest levels of exposure relative to
general population youth and highlights specific subgroups of youth in care who are at risk
for criminal and economic outcomes (Environmental Class) and physical and sexual health
outcomes (Complex Class). These findings argue for investigating adversity exposure and
trajectories among higher risk youth, applying tools for screening that capture adversity
relevant to youths” developmental contexts, and using assessment profiles to anticipate and
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tailor service responsiveness to youth who are more susceptible to deleterious health
outcomes as a function of their childhood adversity histories.
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What’s New

We present findings indicating there are subgroups within the high-risk population of
youth aging out of foster care based on adverse childhood experiences. These subgroups
have differential health trajectories as measured in young adulthood.
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Demographics by Class in Percentages

Complex (29.32%) Environmental (12.19%) Low (58.49%) X2
Race and Ethnicity 35.60 7
Non-Hispanic White 42.92 20.69 23.82
Non-Hispanic Black 41.04 60.92 62.26
Hispanic 8.49 6.9 8.02
Mixed Race 5.66 8.05 4.25
Other Race 1.89 3.45 1.65
Gender 12.94 *x
Male 47.66 66.29 45.43
Female 52.34 33.71 54.57
*
p<.05
Ak
p<.01
Ak
p <.001
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Table 2

Frequency of Young Adult Health Outcomes for Sample

N %
Cardiovascular Risk Conditions
Dyslipidemia 596  0.67
Hypertension 596 4.19
Diabetes 595 0.84
Chronic Smoker 595 40.17
Ever Obese 730 69.81
Any Cardiovascular Risk Condition 4 5%  43.12
Other Chronic Health Conditions
Asthma 596  5.55
Seizures 596 151
ADHD 596  6.22
Eating Disorder 596 2.01
Sleep Problem 635 41.10
PCOS € 377 345

Any Other Chronic Physical Health Condition b 59 9.23

Sexual Health Risk Outcomes

Sex with an Infected Partner 647 22.26

Five or more Sexual Partners in a Year 684 21.20

Sexually Transmitted Infection 472 32.63
Other Health Outcomes

Health Rating Poor or Fair 730 64.62

Any Disability 685 24.53

alncludes dyslipidemia, hypertension, diabetes, and smoking
bincludes asthma, seizures/epilepsy, diabetes, ADHD, eating disorder, and sleep problem

c . .
analysis only includes females
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