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Abstract
Purpose—To test the fit of a theoretically driven conceptual model of pathways to STI risk
among foster youth transitioning to adulthood. The model included: 1) historical abuse and foster
care experiences, 2) mental health and attachment style in late adolescence, and 3) STI risk in
young adulthood.

Methods—We used path analysis to analyze data from a longitudinal study of 732 youth
transitioning out of foster care. Covariates included gender, race and an inverse probability
weight. We also performed moderation analyses comparing models constrained and unconstrained
by gender.

Results—Thirty percent reported they or a partner had been diagnosed with an STI. Probability
of other measured STI risk behaviors ranged from 9% (having sex for money) to 79%
(inconsistent condom use). Overall model fit was good (Standardized Root Mean Squared
Residual of 0.026). Increased risk of oppositional/delinquent behaviors mediated an association
between abuse history and STI risk, via increased inconsistent condom use. There was also a
borderline association with having greater than 5 partners. Having a very close relationship with a
caregiver and remaining in foster care beyond age 18 decreased STI risk. Moderation analysis
revealed better model fit when coefficients were allowed to vary by gender versus a constrained
model, but few significant differences in individual path coefficients were found between male
and female-only models.

Conclusions—Interventions/policies that: 1) address externalizing trauma sequelae, 2) promote
close, stable substitute caregiver relationships, and 3) extend care to age 21 years have the
potential to decrease STI risk in this population.
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INTRODUCTION
Young adults who age out of foster care report poorer overall health and higher rates of
physical and mental health problems compared with young adults in the general
population;1-4 however they remain underrepresented in health research.5 Sexual risk
behaviors are of particular importance for this population. During adolescence and emerging
adulthood, foster youth report higher rates of early sexual intercourse,6-9 higher numbers of
partners,6,7 and are more likely to report having sex for drugs or money,2,6 having sex with a
casual partner,6 and/or having a partner who has had a sexually transmitted infection
(STI).2,3 Consequently, as young adults they are estimated to have between 3-14 times the
risk of a biologically diagnosed STI compared with general population youth.6 STIs are
known to have significant health and economic impacts,10 and related behaviors also put
foster youth at higher risk of other undesirable outcomes such as teen pregnancy.2,3

Several factors may contribute to this group's STI risk. Many foster youth are exposed to
childhood physical and/or sexual abuse;4,11,12 this puts them at increased risk of
maladaptive “attachment” or relationships style later in life.13,14 In addition, many youth in
foster care engage in oppositional and delinquent behaviors, and/or suffer from substance
use and mental health disorders such as depression and post-traumatic stress disorder
(PTSD).4 These problems have been associated with increased risk of STIs and related
sexual behaviors in other populations.11,12,15-17

The types (non-relative, group, kinship) and/or number of placements that youth experience
while in foster care may also impact this group's participation in sexual risk behaviors, via
their effect on mental health or attachment style. For example, youth who experience
multiple placement changes may be may be at increased STI risk because they are less likely
to develop the types of meaningful connections with foster caregivers or other adults that
can promote healthy relationship behaviors, and they also tend to have greater mental and
other health problems. Conversely, youth in stable placements who are able to develop
loving and healthy relationships with caregivers or other adults may have more stable
attachment styles, lower rates of mental health problems, and lower STI risk.3,16,18-21

Finally, although recent federal legislation provides an incentive for states to extend foster
care to age 21,22 youth in most states continue to be emancipated at age 18.4 Consequently,
many foster youth find themselves without formalized adult support during the age at which
sexual and other health risk behaviors peak.23

Little is known about how to decrease STI risk among foster youth. Extant studies
evaluating STI preventive interventions in foster youth have tended to be uncontrolled or
have failed show long-term positive impacts.24-26 Additional research is needed to better
understand pathways to STI risk as well as factors promoting resiliency among youth in
foster care, to inform the development of effective preventive interventions and policies.

The main objectives of this study were to: 1) test the overall fit of a conceptual model for
STI risk among female and male foster youth that included maltreatment and foster care
experiences as well as late adolescent psychosocial factors associated with STI risk in other
populations, 2) identify key pathways leading to STI risk, and 3) identify potential protective
factors to inform future intervention development efforts. We hypothesized that a history of
physical/sexual abuse and multiple total and group placements while in foster care would be
associated with an increased risk of both mental health symptoms and maladaptive
relationship style during late adolescence, and that these factors would, in turn, be associated
with self-reported sexual risk behaviors and STI exposure in young adulthood. We also
hypothesized that being in kinship care, having a close relationship with a foster caregiver,
and remaining in care past age 18 would be associated with decreased risk of STI (Figure 1).
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METHODS
Study Design and Sample

Data were drawn from Waves 1-5 of the Midwest Evaluation of the Adult Functioning of
Former Foster Youth, a longitudinal cohort study of youth in Illinois, Iowa and Wisconsin
transitioning out of foster care.1-4 Youth were eligible for the study if they were in out-of-
home care at age 17, and had been in out-of-home care for ≥1 year prior to recruitment.
Exclusion criteria included being in a psychiatric or correctional facility, on runaway status
during the entire baseline field period, or having a disability that would prevent completion
of the survey. Seven hundred thirty two (732) of the 770 youth identified as eligible
consented to participate and completed an in-person baseline interview (95% response rate).
Participants were 17-18 years old and 52% were female. The racial composition of the
sample was: 57% African-American, 31% Caucasian, and 12% “other.” Waves 2-5 were
conducted when participants were 19, 21, 23-24, and 26 years old, and response rates were
81-82%.

Data Collection Procedures
All Wave 1 and most Wave 2-5 interviews were conducted in person. Audio computer-
assisted self-interviewing (ACASI) techniques were used for questions about sexual
behaviors and other sensitive subjects; these questions were omitted for phone interviews.
Human subjects’ approval and informed consent were obtained before all interviews for the
original study. The present analyses were determined exempt for human subjects review, as
all data were de-identified.

Variables
Past Sexual or Physical Abuse Experiences (Y/N)—Data were combined from
several sources to produce a dichotomous variable reflecting participants’ past histories of
childhood abuse exposure: 2 questions regarding sexual abuse from the World Health
Organization's Composite International Diagnostic Interview (“CIDI”) administered at
Wave 1, 7 questions regarding sexual abuse from the National Survey of Adolescents in the
United States administered at Wave 2 (restricted to events occurring prior to baseline);27,28

and 7 questions regarding past exposures to physical abuse perpetrated by biological
caregivers (assessed at Wave 1) and/or foster caregivers (assessed at Wave 2), taken from
the Lifetime Experiences Questionnaire.29

Total number of placements (Continuous)—We summed the self-reported number of
foster home (>20 coded as “21”) and group care (>20 placements coded as “21”) placements
prior to baseline (Wave 1). Sum was log transformed due to skewed distribution.

Number of group care placements (0, 1, 2, >2)—We created a categorical variable
reflecting the number of group care placements participants had experienced prior to Wave
1.

Close to foster caregiver (Y/N)—Participants reported whether they felt “very close” to
a current caregiver at Wave 1.

Kinship care (Y/N)—Participants reported whether any of foster caregivers had ever been
relatives by Wave 1.

Extended Care (Y/N)—We used administrative data provided by the state child welfare
agencies to categorize youth based on whether they remained in foster care beyond age 18.
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At the time of data collection, Illinois foster youth routinely remained in foster care until age
21 whereas foster youth are in Iowa and Wisconsin were typically discharged at age 18.

Depressive, PTSD, and Substance-Related Symptoms (Y/N)—We used questions
from the Wave I CIDI27 to create variables reflecting whether participants had recent (i.e.,
after age 16) symptoms of the following disorders: depression, PTSD, and alcohol or drug
abuse or dependence. All symptom criteria were based on definitions from the Diagnostic
and Statistical Manual – IV.30 The depression variable was coded as “Yes” if a participant
reported experiencing 5 or more depressive symptoms; PTSD was coded “Yes” if any
symptoms lasting more than a month were reported, and the substance-related variable was
coded as “Yes” if a participant reported any drug or alcohol-related symptoms.

Oppositional/Delinquent Behaviors (Continuous, Z-scored)—We generated a sum
of 15 items from the National Longitudinal Study of Adolescent Health31 administered at
Wave 1 regarding oppositional/delinquent behaviors (Cronbach's alpha = 0.82); we then
standardized (z-scored) this measure for the main analyses. Examples of behaviors assessed
included property damage, theft, physical violence, and the sale of illicit drugs. None of the
items related to sexual behaviors (i.e., prostitution), or drug/alcohol use.

Anxious and Avoidant Attachment (Continuous, Z-scored)—We used selected
Likert-type items from the anxious (11/18) and avoidant (11/18) subscales of the
Experiences in Close Relationships-Revised instrument administered at Wave 1 to create
two measures of relationship style.32 Questions on the anxious subscale measured anxiety in
close relationships (e.g., “I worry a lot about my relationships”). Questions on the avoidant
subscale measured avoidance of intimacy in close relationships (e.g., “I find it difficult to
allow myself to depend on others”). Cronbach's alphas were 0.86 and 0.77, respectively.
Items on each scale were coded such that a higher score correlated with more anxiety or
avoidance, and were then averaged. Scores on both measures were standardized (z-scored)
for the main analyses.

STI-related outcomes—We created dichotomous (Y/N) variables for Waves 2-5 for each
STI-related outcome. A small proportion of youth reported never having had intercourse at
each outcome wave (13%, 5%, 5%, and 4% at Waves 2, 3, 4, and 5, respectively); these
youth were coded as “No” for all outcomes at a given wave.

Inconsistent Condom Use at Any Wave (Y/N): Participants were coded as having engaged
in inconsistent condom use if they reported anything but “all of the time” to a question about
the frequency of condom use in the past year (none/some/half/most/all of the time) and/or
reported that they had not used a condom the last time they had sexual intercourse (Y/N) at
any wave. Youth who reported no sexual partners in the past year were coded as “No”.

Five or More Partners in the Past Year at Any Wave (Y/N): At each wave, participants
reported the total number of sexual partners they had had in the past year. Participants were
coded as ”Yes” for this variable if they had had 5 or more partners at any wave. Youth
reporting no sexual partners in the past year were coded as “No”.

Sex for Money in Past Year at Any Wave (Y/N): At each wave, participants reported
whether they had ever had sex “with someone who paid you to do so” and whether they had
done so in the past 12 months. Participants were coded as “Yes” if they reported having had
sex for money in the past year at any wave.
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Diagnosis of STI in Partner or Self (Y/N): At Waves 2-5, all participants with at least one
sexual partner in the past year were asked to report whether any of these partners had had an
STI. At Wave 5 participants were also asked if they had ever been told by a doctor, nurse, or
other health professional that they had any of the following: Chlamydia, gonorrhea, syphilis,
genital herpes, genital warts, Human Papilloma Virus, pelvic inflammatory disease,
cervicitis or mucopurulent cervicitis, urethritis, HIV Infection or AIDS, or “any other
sexually transmitted disease”. Participants were coded as “Yes” if they reported having had
a partner with an STI at any wave (with youth who reported having no sexual partners in the
past year coded as “No” for a given wave) or if they had been personally diagnosed with an
STI.

Covariates—Covariates included gender and race (African American versus other).

Analyses
The data were analyzed using Stata SE, version 12.33 We computed means and standard
deviations for each variable using the whole sample, and after stratifying by gender and
race. We also performed bivariate regression to assess associations between study variables
and each covariate. We then computed unadjusted pairwise correlations among study
variables. For our main analysis, we performed path analysis, a form of Structural Equation
Modeling (SEM) using robust standard errors and the “MLMV” (maximum likelihood with
missing values) approach.34,35 We included covariates as well as an inverse probability
weight reflecting the number of follow-up waves of participation, as this has been shown to
improve the accuracy of point estimates in longitudinal studies.36 We computed model fit
statistics including the “Standardized Root Mean Squared Residual” (SRMR) index and the
Coefficient of Determination (CD) in order to test the overall goodness of fit the conceptual
model in Figure 1; other fit statistics were not available due to statistical package limitations
when an MLMV approach is used. We also assessed significance of individual paths leading
to STI risk. As exploratory analyses, we performed moderation analyses comparing models
with path coefficients constrained and unconstrained by gender. We used the Chi-square
difference test (excluding weights due to statistical software limitations) to test moderation
by gender of the overall model.37 We then assessed differences in specific paths in the male
and female-only models (with weights included). Finally, we performed several
supplemental analyses to test the sensitivity of our results to decisions regarding certain
study variable definitions. For example, in our main analyses we were not able to restrict our
abuse variable to include only physical abuse events perpetrated by foster caregivers prior to
age 17 (though we were able to do this for sexual abuse events and physical abuse events
perpetrated by biological family members); thus it is theoretically possible that some youth
who were coded as “Yes” for the dichotomized abuse variable may have their first and only
physical abuse event occur after the mediator variables were collected. We therefore
completed sensitivity analyses in which the abuse variable was restricted to include only
events reported at Wave 1, but which did not include physical abuse events perpetrated by
foster caregivers (see Results section).

RESULTS
Just over half of the study participants reported having experienced physical and/or sexual
abuse. Most reported multiple placement changes (with a maximum of over 40 reported
placements), and the majority reported having been in group care and also in kinship care at
least once (Table 1). Over half reported having a “very close” relationship with their current
caregiver. Twenty-two percent (22%) to 33% reported symptoms of depression, PTSD, and/
or a substance use disorder. In terms of outcomes, 79% reported inconsistent condom use,
21% reported having had 5 or more partners, 9% reported having had sex for money, and
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30% reported having had a partner with an STI in the past year at one or more waves or
having ever received an STI diagnosis. All study variables were associated with gender and/
or race (covariates), except closeness to current caregiver and avoidant attachment. Table 2
includes a matrix of unadjusted “pairwise” correlations evaluated between study variables.

A total of 713 youth were included in the final path model. Overall fit of our main model
was good (SRMR = 0.026). The coefficient of determination (R2) for the entire model was
0.501, indicating that 50.1% of the variance in the model was accounted for by study
variables or covariates. Figure 2 shows all significant paths; coefficients for individual
associations are standardized for ease of comparison. In evaluating specific pathways to risk,
we found that history of physical and/or sexual abuse was the key exposure variable
associated with STI risk in our model (after controlling for gender and race). Specifically,
abuse exposure was positively associated with all proposed mental health and relational
mediators except substance use symptoms and avoidant attachment. Having been in group
care was also associated with increased oppositional/delinquent behaviors. Score on the
oppositional/delinquent behavior scale, in turn, was significantly related to inconsistent
condom use, though this relationship was relatively modest in size, and had a borderline
significant relationship with having greater than 5 partners (coefficient=0.12; p=0.09); no
other proposed mediators emerged as significant contributors to the sexual risk behavior
outcomes. Both inconsistent condom use and having greater than 5 partners was positively
associated with having an STI diagnosis and/or having a partner with an STI; having had sex
for money at any wave demonstrated a borderline significant relationship with this variable
as well (coefficient=0.10; p=0.07).

With respect to protective factors, reporting a very close relationship with a current foster
caregiver was negatively associated with (i.e., protective against) delinquent behaviors and
avoidant attachment style; this variable also had a borderline significant relationship with
anxious attachment style (coefficient=-0.12; p=0.06). Remaining in care was significantly
protective against inconsistent condom use.

When evaluating moderation by gender, we found that that a model unconstrained by gender
fit better than a constrained model (Chi-square difference of 283.0 with 74 degrees of
freedom; p<0.000). However, analysis of individual path coefficients in the unconstrained,
gender-specific models (with weights included) revealed only 2 differences in significant
pathways between male-only and female-only models. One new path was significant in the
model containing females only: having had sex for money in the past year at one or more
waves was associated with an increased risk of reporting an STI diagnosis in partner or self
(coefficient =0.20, p=0.000 in females and −0.01, p=0.948 in males). In addition, the
coefficient for the association between abuse history and attachment anxiety was
significantly larger in males than in females (0.23, p=0.01 in males and 0.05, p=0.56 in
females). All other pathways were similar. Sensitivity analyses, including the model in
which we restricted our abuse definition to include only physical abuse events which
occurred prior to Wave 1, indicated similar path coefficients and significance levels to those
presented above.

DISCUSSION
The objectives of this study were to inform intervention and policy work directed at
decreasing STIs and related behaviors in foster youth, by testing a conceptual model and
detecting important psychosocial pathways to STI risk as well as potential protective factors
during the transition from adolescence to young adulthood. Our overall model fit well, and
significant pathways suggest that a history of physical or sexual abuse and having been in
group care likely influence STI risk, at least in part, via their associations with oppositional/
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delinquent behaviors and consequent inconsistent condom use. The pathway involving abuse
history and increased oppositional/delinquent behaviors is consistent with the juvenile
justice literature, which indicates that for many youth aggressive/delinquent behaviors
during adolescence may have their roots in chronic and/or multiple trauma exposure.38 It is
also consistent with the STI literature, indicating that youth involved in the juvenile justice
system tend to have high STI rates.16

Among foster youth, experiencing a close relationship with a substitute caregiver may
decrease STI risk via its influence on externalizing (i.e., oppositional/delinquent) behaviors.
Remaining in foster care beyond age 18 was also associated with a decreased risk of
inconsistent condom use in our model. Staying in care longer may confer financial or other
benefits that affect condom use and consequent STI risk; in addition the extension of
substitute caregiver support during this developmentally vulnerable period may allow youth
to develop better relationship and health-related behavior patterns. It is also possible that
youth who remain in care are in some way predisposed to have lower rates of sexual risk
behaviors, however research on the transition from adolescence to adulthood in other
populations supports the above hypotheses that increased adult support during emerging
adulthood has the potential to decrease sexual and other risk behaviors.16,23

Several limitations should be acknowledged. First, although greater than 80% follow-up
rates are considered excellent for a longitudinal study with a transient population such as
former foster youth, missing data could have affected our results. However, when youth who
participated in Wave 2 were compared with youth who were lost to follow up on
demographic and socioeconomic variables, the only significant difference detected was that
fewer males were present in the follow-up sample.3 We also included an inverse probability
weight and used available data methodology to account for missing data, both of which have
been shown to improve point and standard error estimates.35,36 Second, we used self-report
data. Due to potential biases that self-report data can introduce, we may have failed to
accurately identify, or could have overestimated, contributions of some pathways to STI
risk. Third, it is possible that we detected some reverse causation between abuse and/or
foster care variables and psychosocial mediators. A detailed examination of the reciprocal
associations among abuse history, types and stability of placements, and behavioral or
mental health problems is beyond the scope of this study. However, from a practical
standpoint it is important to know that abuse history and group care placement are markers
of participation in oppositional/delinquent behaviors, and that strategies addressing these
behaviors are likely to impact STI risk in this population. Finally, we did not evaluate
potential contributions of other adverse childhood experiences (e.g. neglect, parental
substance abuse); future work may identify other significant pathways to STI risk for this
population.

Overall, results suggest that trauma-informed interventions focusing on externalizing
behaviors may be promising strategies for STI prevention among foster youth. As an
example, Multidimensional Treatment Foster Care, an intervention designed to decrease
delinquent behaviors, has been shown to decrease teen pregnancy among female juvenile
offenders.39 Thus, it and similar interventions may also decrease STI risk. Skill-based
approaches which emphasize emotion regulation and interpersonal skills to prevent or
minimize the development of oppositional/delinquent behaviors may be useful, in
combination with or instead of traditional behavioral STI curricula. Dialectical-behavioral
therapy is an example of one such intervention, and evidence is mounting that it may
effectively address adolescent delinquent behaviors.40 For young women in foster care, the
inclusion of content related to the prevention of transactional sex behaviors is likely
important. Finally, policy changes which promote placement stability, youth-caregiver
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relationship building, and/or which extend foster care beyond age 18 have the potential to
decrease STI risk and related behaviors for both genders.
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IMPLICATIONS AND CONTRIBUTION

Findings suggest that among foster youth, abuse history is associated with increased
oppositional/delinquent behaviors in adolescence, which are, in turn, associated with
inconsistent condom use and STI risk in young adulthood. Trauma-informed
interventions which address externalizing behaviors and promote stable, high quality
caregiver relationships could decrease STI risk for foster youth.
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Figure 1.
Initial conceptual model of abuse and foster care experiences, hypothesized late adolescent
psychosocial mediators, and STI risk in young adulthood for youth in foster care.

 hypothesized STI risk path
 hypothesized STI protective paths

 hypothesized covariance between two variables at same time point
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Figure 2.
Final path model of abuse and foster care experiences, late adolescent psychosocial
mediators, and STI risk in young adulthood for youth in foster care.a,b

 significant STI risk path
 significant STI protective path

 significant associations not involved
in an STI risk or protective pathway
 significant covariance between two variables at same time point

Model fit statistics: SRMR=0.026; CD=0.501
P-values for standardized path coefficients: *p<0.05; **p<0.01; ***P<0.001.
aN=713; bgender, race, & inverse probability weight also included
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