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Abstract

This exploratory longitudinal study examined behavioral outcomes and parenting stress among
families with children adopted from foster care, taking into account environmental and biological
risk factors. Child internalizing and externalizing problems and parenting stress were assessed in
82 adopted children and their families at 2 months post-placement, 12 months post-placement, and
then yearly until 5 years post-placement. A history of abuse/neglect predicted significantly higher
externalizing and internalizing problems at a borderline level of statistical significance. In the
initial stages after placement, externalizing problems were significantly higher among children
who were 4 years or older at placement versus those who were younger than 4, although
differences were no longer significant 5 years post-placement. Statistical trends in parenting stress
reflected reduced stress in the first 12 months followed by a plateau for parents who adopted older
children and greater stress for parents who adopted younger children. Familiar limitations for
observational cohort data apply. Nonetheless, the availability of longitudinal follow-up on a
sizable sample of children adopted from foster care adds insight to the psychological dynamics for
adoptive families and suggests that families of children adopted from the foster care system may
have unique needs for ongoing support around behavioral issues.
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The number of children adopted from the foster care system has increased dramatically in
recent years. In 2013, more than 50,000 children were adopted from the foster care system
(U.S. Department of Health and Human Services: Administration for Children and Families,
2014). Yet, we know relatively little about the long-term emotional and behavioral
trajectories of these children or about the parenting experiences of their adoptive parents.
The present study examines the trajectories of emotional and behavioral problems and
parenting stress over the first 5 years of adoptive placement among children adopted from
foster care, while examining the role of children’s pre-placement risk factors and family
demographic characteristics.

Although children who are adopted fare better in many domains than those who remain in
foster care (e.g., Berlin, Vinnerljung, & Hjern, 2011; Brand & Brinich, 1999), adoptees are
at higher risk for emotional and behavioral problems than their nonadopted peers. A meta-
analysis examining more than 25,000 adoptees across different countries concluded that
adoptees have more internalizing and externalizing symptoms than nonadopted children,
with domestic adoptees experiencing more difficulties than international adoptees (Juffer &
van ljzendoorn, 2005). Adopted children are also overrepresented in clinical settings (Juffer
& van ljzendoorn, 2005; Miller et al., 2000; Warren, 1992; Wierzbicki, 1993).

Particular attention has been paid to externalizing problems (symptoms consistent with
oppositional and conduct problems). Domestic and international adoptees (adopted before
age 2) exhibit more symptoms of externalizing disorders in adolescence than their
nonadopted peers (Keyes, Sharma, Elkins, lacono, & McGue, 2008). A study of adopted
youth in the United States 8 years after adoptive placement found that 30% of the sample
exhibited symptoms consistent with oppositional defiant disorder, attention deficit/
hyperactivity disorder, or both (Simmel, Brooks, Barth, & Hinshaw, 2001). In one of the few
studies that has followed domestic adoptive families over time, both disruptive behavioral
problems and internalizing symptoms were observed to be higher for children adopted from
foster care than those not adopted from foster care, 8 years post-adoption (Simmel, Barth, &
Brooks, 2007). Both groups of adoptees experienced symptom levels that were higher than
would be expected compared with the general population (Simmel et al., 2007). The higher
rates of emotional and behavioral difficulties can affect children’s long-term psychological
and functional outcomes. In addition, the severity of emotional and behavioral issues among
children has been associated with higher level of caregiver strain and parenting stress
(Brannan & Heflinger, 2006; Brannan, Heflinger, & Bickman, 1997; Vaughan, Feinn,
Bernard, Brereton, & Kaufman, 2013).

Although parents’ reports of the impact of adopted children on the family have typically
been positive (Berry & Barth, 1989; Glidden, 1991; Groze, 1996; Nelson, 1985), stress
associated with adopting children from foster care may affect family outcomes. In a study of
41 adoptive families, Glidden and Pursley (1989) found that 88% of respondents reported
some type of negative impact, including negative personality changes among children
already in the family, more arguments between spouses, negative reactions from extended
family members, financial difficulties, and trouble coping with their children’s problem
behaviors. Another study of families adopting older children (ages 3-15 at the time of
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adoption) from foster care found that 25% of parents reported that the experience was worse
than they had expected (Berry & Barth, 1989).

Relatively few studies have taken a longitudinal perspective on parenting stress after
adoption (e.g., Barth & Brooks, 1997; Berry & Barth, 1989; Glidden, 1991; Groze, 1996;
Nelson, 1985). In a 3-year longitudinal study, mothers not only reported higher levels of
personal reward 3 years after adoption than at baseline but also reported higher levels of
family disharmony (Glidden & Pursley, 1989). Another study of families adopting from
foster care reported that the impact of the adoption became more negative over a 1-year time
span for 21% of families (Groze, 1996). Parenting stress and satisfaction with adoption have
been found to relate chiefly to children’s emotional and behavioral difficulties (McGlone,
Santos, Kazama, Fong, & Mueller, 2002; Nalavany, Glidden, & Ryan, 2009). We examine
the trajectories of internalizing behaviors, externalizing behaviors, and parenting stress over
time.

Pre-Placement Risk Factors

Inter-related risk factors for psychological and behavioral problems are common to this
population. Older children adopted from public agencies often experience risk factors that
cluster together, such as prenatal substance exposure, premature birth, low birth weight, a
history of abuse and/or neglect, and multiple placements (Rushton & Dance, 2006). These
factors are likely to place children at higher risk for subsequent emotional problems
(Bimmel, Juffer, van ljzendoorn, & Bakermans-Kranenburg, 2003; Grotevant, Manfred, van
Dulmen, & Dunbar, 2006).

For adopted youth, older age at placement in an adoptive home is a strong predictor of
higher risk for psychological and school problems (Berry & Barth, 1989; Keyes et al., 2008;
Sharma, McGue, & Benson, 1996b). More specifically, Sharma, McGue, and Benson
(1996b) found that compared with controls and infant adoptees, adolescents who were
adopted over the age of two often exhibited emotional and behavioral difficulties, with those
placed in adoptive homes over the age of 4 being the most troubled. Children who are
adopted when they are older are more likely to have experienced prior abuse and/or neglect,
strong predictors of behavioral and emotional problems (Dance, Rushton, & Quinton, 2002;
Garland et al., 2001; McMillen et al., 2005; Simmel, 2007). Older children are also more
likely to have experienced multiple placements, which are associated with poor adjustment
into the adoptive placement (Berry & Barth, 1989), increased internalizing and externalizing
problems (Newton, Litrownik, & Landsverk, 2000; Rosenthal & Groze, 1994), and greater
mental health service utilization (Rubin et al., 2004).

Few longitudinal studies of youth adopted from public care have specifically examined pre-
placement risk factors as they relate to behavior problems. Studies in the United Kingdom
have found that older age at placement, a history of emotional abuse, and high levels of
behavior problems predicted poor placement progress and disruptions at a 6-year follow-up
(Dance et al., 2002, Rushton & Dance, 2006). In one of the few U.S.-based studies, Simmel
(2007) reported that prenatal substance exposure, abuse and/or neglect, older age at
adoption, multiple placements, and lower parental readiness for adoption predicted
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continued externalizing symptoms over time. The current study provides an update to the
literature with this study sample recruited 10 years after the previous longitudinal studies
(e.g., Crea, Barth, Guo, & Brooks, 2008; Simmel, 2007; Simmel et al., 2007). This study
sample reflects populations adopted from foster care after the legislation designed to
encourage greater rates of adoption from foster care had been enacted (thereby increasing
adoption rates of older children; Hansen, 2007).

Conflicting findings regarding the long-term impact of prenatal substance exposure on
children’s developmental outcomes exist in the literature (Barth & Miller, 2000; LaGasse,
Seifer, & Lester, 1999; Messinger et al., 2004), but prenatal exposure to cocaine and other
substances may affect long-term behavioral outcomes (Bada et al., 2007; Crea et al., 2008).
Moreover, exposure to substances such as nicotine is associated with low birth weight and
prematurity (Kramer, 1987; Olsen et al., 1995). Studies of school-aged children born
extremely prematurely have found associations with a number of negative outcomes,
including internalizing and externalizing problems (Reijneveld et al., 2006).

Post-Placement Risk Factors

The adoptive placement itself, such as adoptive parents’ educational attainment, may affect
outcomes for adoptive children. Although family socioeconomic status is positively related
to child outcomes in nonadoptive families, both national and international studies have
found that higher socioeconomic status is negatively related to children’s psychological
outcomes in adoptive families (Berry & Barth, 1989; Erich & Leung, 1998; Rosenthal &
Groze, 1990; Rosenthal, Schmidt, & Conner, 1988; Tieman, van der Ende, & Verhulst, 2005;
Verhulst, Althaus, & Versluis-den Bieman, 1990a, 1990b). To date, we have little
understanding of the ways in which being adopted into a home of higher socioeconomic
status and higher educational achievement than that of the birth family may affect children’s
behavioral trajectories and the adoptive parents’ parenting stress over time.

Transracial adoption has long been a subject of debate among professionals, legislators, and
researchers but is largely unexplored in longitudinal analyses. Legislation prohibiting race as
a factor in adoptive placement exists (e.g., The Multiethnic Placement Act [MEPA] of 1994),
as well as legislation governing the adoption of children of Native American descent (Indian
Child Welfare Act of 1978), in which the tribe must be notified of any impending adoption,
and efforts should be made to place the child with the tribe or another Native American
tribe. A review of the available literature examining the psychosocial adjustment and well-
being of transracially adopted children has not found any significant negative repercussions
of placement with adoptive parents of a different race (Feigelman, 2000; Frasch & Brooks,
2003). Pre-placement problems and delays in permanent placement accounted for a greater
proportion of adoptees’ difficulties related to self-esteem and development of racial/ethnic
identity than did issues related to their transracial placement (Silverman, 1993). In this study,
we examine whether transracial adoption affects child and parent outcomes.
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Study Questions

Method

Participants

Procedures

The current study sought to examine the trajectory of parents’ and children’s long-term
adjustment in the years following children’s placement in their adoptive homes. Specifically,
we examined behavioral syndromes and the trajectories of broadband internalizing and
externalizing behavior problems in a sample of children adopted from foster care during the
first 5 years of their adoptive placement, as well as trajectories of parents’ stress. We focused
on how these trajectories varied with key environmental and biological risk factors (e.g.,
history of abuse/neglect, multiple placements, older age at adoption) and family factors (e.g.,
parental educational attainment, transracial adoption).

Participants were recruited from the University of California, Los Angeles (UCLA) TIES
(Training, Intervention, Education, and Services) for Families program (formerly called
TIES for Adoption), which aims to facilitate successful adoption of high-risk children
transitioning from foster care to adoptive placement. The families taking part in this program
between 1996 and 2001 were asked to participate in this longitudinal study (A= 82 children;
n= 69 families).

The Department of Adoptions of the Los Angeles County Department of Child and Family
Services (DCFS) requires potential adoptive parents to attend a series of educational
seminars prior to being assigned a child. The TIES program offered three additional
educational meetings aimed at understanding parenting strategies for dealing with children
with the aforementioned risk factors. For those attending the three meetings, additional
comprehensive services were offered to eligible families, including multidisciplinary pre-
placement consultation, parent and child counseling services, support groups, and medical,
educational, and psychiatric consultation. The research study was mentioned at the third
session of the additional educational meetings, and families who subsequently had children
placed with them and requested services from TIES for Families were asked if they would
like to participate in the follow-up study. Participants were subsequently tracked for a period
of at least 5 years.

Characteristics of the sample are presented in Table 1. The primary adoptive parents were
predominantly female, with an average age of 41. The majority (68.8%) of the adoptive
parents were White and nearly two thirds had attended college. About 40% of the children
were placed in transracial adoptions (minority children with White parents). Children were,
on average, 4.3 years old at placement, with a range from shortly after birth to 8 years old.
There were roughly even numbers of girls and boys, and the majority (82.9%) of children in
the sample were ethnic minorities.

The DCFS granted permission to review the child’s records. Approximately 2 months after
placement (Baseline), parents filled out questionnaires and came with their child(ren) to
UCLA for in-person interviews and testing. They returned approximately 1 year after
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adoptive placement (Year 1) and each year thereafter, for a total of 5 years (Years 2-5).
When the child lived with two adoptive parents, the one spending the most time with the
child was designated as the primary parent. Both parents completed questionnaires in
English at home in advance of the in-person interview; data for the primary caregiver (as
identified by the parents) were used in the study. All “risk factor” variables were assessed at
baseline. “Behavior” and “parenting stress” variables were assessed at baseline and at each
subsequent time point. All research procedures were reviewed and approved by the
Institutional Review Board of UCLA.

Demographic characteristics—Age, gender, and ethnicity were recorded for children.
For the primary adoptive parent, demographic characteristics included age, gender, ethnicity,
marital status, and education level.

Risk factors—We examined a number of biological and environmental risk factors.
Information about risk factors was gathered from birth records, court reports, and DCFS
records. All variables were coded dichotomously.

Biological risk—Biological risk factors of prenatal substance exposure, prematurity, and
birth complications were each recorded for their presence or absence whenever the
information was available. Missing data on some biological risk factors were most often due
to lack of availability of birth records. Prematurity was defined as 35 weeks or less gestation.
Birth complications included drug withdrawal symptoms at birth, as well as other
complications of prematurity (i.e., respiratory distress, need for resuscitation at birth, and
low birth weight). Low birth weight referred to weight less than 2,500 g (about 5 Ibs).

Environmental risk—Environmental risk factors included history of abuse or neglect, age
older than 4 at placement, whether the child ever lived with the birth mother, and more than
three prior foster placements. Placement at age 4 or older was used to signal adoption at
relatively older age. The State of California used this age cutoff to denote “special needs”
adoptions. In addition, the decision to use more than three placements as a risk marker was
based on the distribution of prior placements in the sample.

Associated factors—Additional factors included transracial adoption status and the
education level of the adoptive parents. The adoption was considered transracial if the
child’s ethnicity matched neither parent. Generally, in these cases, a child of color was
placed with White adoptive parents. Higher parental education was examined with an
indicator for whether or not the primary adoptive parent had any college education.
Education was used in lieu of income because income data were determined to be more
unreliable and were at times lowered due to parents who reduced or stopped working due to
the adoption.

Child behavior problems—Behavioral outcomes were obtained using the Child
Behavior Checklist (CBCL) for ages 1.5 to 5 (Achenbach & Rescorla, 2001) and the CBCL
for ages 4 to 18 (Achenbach, 1991). These versions of the widely used CBCL are designed
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to assess areas of competency and difficulty for preschool- and school-aged children and
have been routinely used in both treatment outcome studies and longitudinal studies of child
behavioral problems (e.g., Lochman et al., 2010; Milan, Pinderhughes, & The Conduct
Problems Prevention Research Group, 2006). The pre-school scale includes 99 items, and
the school-age version has 118 items that describe common childhood problems; the scales
have strong psychometric properties in diverse populations (Achenbach & Rescorla, 2001).
The current study examined the internalizing and externalizing broadband scales and the
corresponding empirically derived syndrome subscales. For school-age children, these
include Aggression, Delinquent Behavior, Anxiety, Depression, and Somatic Problems. For
younger children, these include Aggression, Attention Problems, Anxiety, Depression,
Somatic Problems, and Emotional Reactivity. Participants were asked to rate the degree to
which each item applies to their child now or within the past 2 months, with each item
scored as 0 = not true, 1 = somewhat or sometimes true, and 2 = very often or often true.
CBCL scoring yields a total problem score, composite externalizing and internalizing scores,
and seven subscale scores.

Parenting stress—Parenting stress was measured at each time point using the parenting
stress index (PSI; Abidin, 1983). This 126-item questionnaire measures stress involving a
parent—child dyad. Parents are asked to rate each item on a 5-point Likert-type scale from
strongly agreeto strongly disagree (range from 1 to 5). The PSI generates raw scores as well
as norm-referenced summaries on two major source domains of stressors (the child domain
and the parent domain). We analyzed outcomes from the child domain, which is comprised
of 47 questions that map into six subscales: Adaptability, Acceptability, Demandingness,
Mood, Distractibility/Hyperactivity, and Reinforcement. Scores above 116 for the child
domain are considered “high.” The test—retest reliability of the PSI has been established in
multiple studies with estimates ranging from 7= .55 to .82 (Abidin & Lloyd, 1985; Burke,
1978), and the inter-item reliability for the PSI has been estimated at .89 (Abidin & Lloyd,
1985).

Sample Characteristics

The children had a variety of characteristics pointing to elevated risk for adverse outcomes.
With respect to biological risk factors, 38% of the sample was born prematurely, and 38%
percent had low birth weight. Approximately 44% of the sample had experienced
documented abuse or neglect, either in their birth homes or in foster care, and 48.8% were
placed in their adoptive home at or after age 4. The prior number of placements ranged from
one to 15, with 41.8% having more than three prior placements. About half of the sample
had been discharged to their birth mother and, therefore, had lived (at least briefly) in an
environment with a variety of risk factors, including drug abuse. Almost 90% of the sample
had documented prenatal substance exposure; given the ubiquity of this risk factor, we did
not include prenatal substance exposure in our primary analysis of outcomes over time.
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Behavioral Syndromes and Parental Stress Over Time

Table 2 shows the percentages of children with CBCL scores in the clinical, borderline, and
non-clinical range at each time point for the broadband internalizing and externalizing
indices as well as the corresponding empirically derived syndrome scales as described in the
“Method” section (i.e., Aggression, Delinquent Behavior, Attention Problems, Withdrawn,
Depressed, Somatic, and Emotional Reactivity). Although the percentages of children in the
borderline and clinical ranges for externalizing and internalizing problems and across the
empirically derived syndrome scales fluctuated over time, at least 20%, and often 30% or
more, of the children were in either the clinical or borderline range for externalizing
problems at any time point. Smaller, but still substantial percentages of children were in the
clinical or borderline range for internalizing problems. With respect to the specific
behavioral syndromes, children showed higher average scores on each of the component
subscales for externalizing behavior (e.g., Aggression, Delinquent Behavior) than on each of
the scales making up the internalizing component (e.g., Withdrawn, Depressed, Somatic).
The range of children in either the borderline or clinical range for externalizing syndromes
ranged from approximately 20% to 31% for aggressive behavior, 21% to 37% for delinquent
behavior, and 21% and 42% for attentional problems. For internalizing syndromes, the
proportion ranged from approximately 3% to 15% for withdrawn/depression, 7% to 15% for
anxious/depressed, and 0% to 8% for somatic problems.

At baseline, the average parenting stress score was 104.3, below the cutoff score (116)
traditionally used to indicate clinically concerning levels of stress (Abidin, 1983). Roughly
40% of the parents, however, had a score that exceeded 116 at baseline. Substantial
percentages of parents were found to be in this elevated range of parenting stress at each
wave. Fifty-two percent of parents were found to remain consistently below the clinical
range, 18% remained consistently above the clinical cutoff, and 30% moved in and out of
the clinical range across time. See the online supplementary table for means and standard
deviations for each key outcome measure.

Inter-Relationships of Risk Factors

We examined associations among candidate predictor variables using chi-square analyses
and found a number of associations in the expected directions for the environmental and
biological risk factors. Being older than age 4 at the time of adoption was associated with
having a history of abuse or neglect, having more than three previous placements, and
having lived with the biological mother (each p < .05). Similarly, low birth weight and
prematurity were strongly associated with one another (o <.01). There were negative
associations between the environmental and biological risk factors such that the presence of
environmental risk factors (older age at adoption, three or more previous placements, history
of abuse) was associated with less likelihood of prematurity and low birth weight (each p<.
05). Parent education level and transracial adoption status were not strongly related to other
risk factors.

Risk Factors, Behavioral Problems, and Parenting Stress Over Time

Data analysis strategy—To evaluate the relationship between the covariates of interest
and the three outcome measures (i.e., CBCL internalizing score, CBCL externalizing score,
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parenting stress), we fit a linear mixed model (separately) for each outcome. All three
models included a change point, that is, a change in the trajectory of the outcome, at 12
months post-placement (discussed in more detail below). Each mixed model included a
random subject-specific intercept and time slope.

Nearly every baseline covariate in this model had at least some missing data, with the
number of missing values ranging from two (2.4%) to 18 (22%). Table 3 shows participant
attrition over time. Of note, the number of participants increased from Time 4 to Time 5 due
to increased success in tracking and engaging participants in the study. To address missing
data, we performed multiple imputation for missing values (Rubin, 1987) using the
predictive mean-matching method developed by Little (1988), implemented with five cells
for predictive means. This process was repeated 30 times, giving us 30 versions of imputed
data. Multiple imputations were performed using the R package mice under the default
settings, with the exception of the number of imputations (default is five; van Buuren &
Groothuis-Oudshoorn, 2011). In addition, we conducted additional analysis to explore the
sensitivity of our results to missing data. Missing-data sensitivity analysis is discussed after
the primary study findings.

For each of the three outcomes, we fit a model that included time (in months) and indicators
of a history of abuse, transracial adoption, age older than 4 years at placement, and primary
parent’s education (less than college, college, more than college). Other baseline risk factors
were also considered but were ultimately not included after they were found not to have
substantial conditional associations with any of the three outcomes. Moreover, with only 82
subjects, parsimony was a consideration in model selection. The model also allowed the
slope describing the change in outcomes over time to change at 1 year post-placement and
included an interaction between time and age older than 4 years at placement, thus,
differentiating between average trajectories for children placed by age 4 and children placed
at an older age. Given that actual visit times were measured for each participant, we chose to
treat time as a continuous variable. By including continuous time and a time slope change at
12 months post-placement, we posited that the outcome trajectories over time are piecewise
linear with a “bend” at 12 months post-placement. See Figures 1 to 3 for an illustration of
these trajectories. Statistical analyses were performed using R version 3.0.1. To account for
the role of other variables, covariate values are fixed at reference levels.

Regression results—Table 4 summarizes the results of the three linear mixed models.
For externalizing behaviors, the trajectory over time depended on age at placement: For
children less than 4 years old at placement, externalizing behavior scores tended to be higher
over time, whereas for children more than 4 years old at placement, externalizing score
appeared to decline over the first 12 months post-placement and then level off. Regardless of
the child’s age at placement, internalizing behaviors showed a similar pattern of appearing to
decline over the first 12 months post-placement and then leveling off. For parenting stress,
the trends were less pronounced, reaching borderline levels of statistical significance. To the
extent that the findings reflect an actual signal, the trajectories also seemed to depend on
both time and age at placement, with parents of children who were more than 4 years old at
placement having noticeably higher average scores at baseline and leveling off or slight
declines as of 12 months post-placement. Parents of children who were less than 4 years old
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at placement showed declining scores over the first 12 months followed by greater levels
over time. As an illustration, these trajectories are visually depicted in Figures 1 to 3.

Average CBCL externalizing and internalizing scores for children with a history of abuse/
neglect were estimated to be roughly 5.9 and 4.4 points higher, respectively, than those for
individuals without such a history, holding all other variables constant. This difference was
found to be significant for externalizing behavior and borderline significant for internalizing
behavior (p=.018 and p = .066, respectively). A history of abuse/neglect was also positively
associated with an increase in the average parenting stress score, but this association was not
found to be significant (o = .166). Primary parent’s education level and transracial adoption
status were not found to be significantly associated with parenting stress, externalizing
behaviors, or internalizing behaviors, though transracial adoption status was found to have a
borderline significant, negative association with externalizing behaviors (p = .061).

The maximum-likelihood estimates of the standard deviations of repeated measures were
5.58 for CBCL externalizing, 6.61 for CBCL internalizing, and 12.18 for parental stress.
Drawing on the maximum-likelihood estimates of the variances and covariances for the
random intercept and slope parameters, the ratios of between-individual to within-individual
variance at baseline were estimated to be 2.75 for CBCL externalizing, 1.97 for CBCL
internalizing, and 3.42 for parental stress, and the corresponding ratios at 60 months were
estimated to be 3.48 for CBCL externalizing, 1.97 for CBCL internalizing, and 2.28 for
parental stress. Such variance ratios are consistent with substantial intra-class correlation
among repeated measures. It is also worth noting that all three regression models were re-
significance results that were qualitatively similar to those presented above.

Analysis for sensitivity to missing data—Although we did not find any significant
differences in baseline characteristics between dropouts (those with missing Time 6 values)
and completers, we did explore the sensitivity of our results to nonignorable longitudinal
dropout. As a general strategy, we drew on perspectives from the recent National Research
Council report on handling missing data in clinical trials (Little et al., 2012; National
Research Council, 2010). Specifically, we conducted “tipping point analyses,” using
imputations under an ignorable missing-data model and perturbed some or all of the values
in ways consistent with a particular nonignorable missing-data assumption. For example,
one could assume that imputations for individuals at one level of a binary baseline
classification (e.g., age greater than 4 at adoption) are consistent with patterns seen in cases
with fully observed outcomes but that there is systematic bias in imputations for individuals
at the other level of the binary baseline classification (i.e., age at most 4 at adoption) with
imputed values being too high or too low by a given percentage, which we might label g.
Considering different possible values of g, it is then possible to summarize findings by
describing the “tipping point” of how large g would have to be to overturn an otherwise
statistically significant finding. By exploring a range of possible departures from the
assumptions used to produce our reported findings, we characterize the robustness (or lack
thereof) of statistically significant findings to conceivable differences between individuals
with available measurements and individuals who drop out of the study.
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Exploring the sensitivity of the significant interaction effect (signaling dependence of CBCL
externalizing score trajectories on age at placement) to the possibility of a non-ignorable
dropout mechanism, we found that the time slope under a missing-at-random model for
individuals who dropped out of the study and were at most 4 years of age at placement had
to be decreased by .195 to overturn the significant effect of the interaction between time and
the indicator of age being greater than 4 at placement. This represents a 355% decrease in
the time slope for the first 12 months and a 159% decrease in the slope thereafter for these
individuals, suggesting a fair degree of robustness for there being a genuine interaction
effect with trajectories in CBCL externalizing scores depending on age at placement.

We also performed a tipping-point analysis to see whether nonignorable dropout could
explain away the significant effect of a history of abuse on the externalizing score seen when
fitting a missing at random (MAR) model to the observed data, finding that the magnitude of
the coefficient reflecting the nonignorable effect needed to be slightly more than 9 times
larger than the fixed effect of abuse observed in our original model (i.e., 5.94), which we
interpret as meaning that the fixed effect of abuse is highly robust to the prospect of
nonignorable dropout.

Discussion

Behavioral outcomes among children adopted from foster care are crucially important but
have not been well studied. The current study sample gives us unique insight into trajectories
of behavioral outcomes in a group of children whose profiles reflect considerably more
adversity than have been seen in other studies of post-adoption behavioral adjustment.
Overall, our findings suggest a tendency for internalizing and externalizing problems to
decline after the transition to an adoptive home. However, outcomes fluctuate over time, and
many children adopted from foster care continue to have problems in the clinical or
borderline-clinical range, particularly externalizing behaviors.

Our findings regarding externalizing behaviors are consistent with the domestic and
international literature showing that adopted children have high levels of problem behaviors
(Juffer & van ljzendoorn, 2005; Keyes et al., 2008; Simmel, 2007) and that increased
externalizing problems are associated with early environmental risk factors (e.g., Bimmel et
al., 2003; Simmel, 2007). Specifically, we found that externalizing problems were higher
among children who were older than 4 years of age at the time of placement.

We also found an Age at Placement x Time interaction, suggesting that externalizing
behavior trajectories may vary with a child’s age at placement. Specifically, the observed
patterns suggest that though children who are older than 4 at the time of placement start out
with higher levels of externalizing problems, they show improvement at a similar rate to
children adopted at a younger age for the first year in an adoptive home and subsequently
level off over time. In contrast, children younger than 4 at the time of placement appear to
have an increase in behavior problems after the first year post-placement and reach a level
similar to the older group by 5 years post-placement.
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One possible reason for this finding may be that after a certain amount of time in an adoptive
home, children adopted at a younger age feel comfortable enough to test limits. Our own
exploratory analyses suggest that the trend in behavior problems was not related to child age
at the time of the study (i.e., during the transition to adolescence) or the age at which they
were placed. Nonetheless, this pattern of findings, along with the overall elevation in the
number of children showing clinical and borderline-clinical levels of behavior problems,
highlight the importance of supportive services for families who are adopting children from
the foster care system. Although the majority of children were in the average range,
consistently 20% or more of children had significant problems related to attention,
aggression, and delinquent behavior. Future studies should explore the potential value of
adoption-specific treatment strategies that take into account the children’s past history.

With regard to internalizing behaviors, levels declined in the first year post-placement and
consistently leveled off in the subsequent years of the study. This suggests that although
externalizing problems continue to be a significant challenge in adoptive families,
internalizing problems, such as depression and anxiety, are greatly reduced after the first
year and tend to remain at lower levels afterward. Some children, however, continued to
exhibit internalizing problems in the clinical or borderline-clinical ranges, most commonly
along the anxiety and depression spectrums. Both internalizing and externalizing problems
were pronounced among children with histories of abuse/neglect. After permanent
placement in a stable and ostensibly more nurturing home environment, children’s behavior
appears to improve.

Our findings for parenting stress followed a similar pattern to those for behavior problems,
particularly externalizing problems. Again, we found evidence of a Time x Age Greater
Than 4 at Placement interaction, though in this case, it was only borderline significant. It
appears that parents experienced an initial reduction of stress in the first year post-adoption,
followed by a plateau in stress levels for parents who adopted older children and an increase
in stress for parents who adopted younger children. This difference in trajectories was not as
dramatic as that associated with externalizing behaviors, and overall, the levels of parenting
stress were lower for parents of children adopted at younger ages. Given the well-
documented association between parenting stress and behavior problems (Berry & Barth,
1989; McGlone et al., 2002), it seems likely that the impact of pre-placement risk factors on
parenting stress is mediated by the association between those risk factors and child behavior
problems (Berry & Barth, 1989; Dance et al., 2002; Sharma, McGue, & Benson, 1996a,
1996b; Simmel, 2007). Future research with larger samples should explore the interplay of
child and parent characteristics, behavior problems, and caregiving strategies and their
relationship to child and parent outcomes.

These findings with regard to parental stress are generally in keeping with previous work
showing that most parents report that the impact of the adoption on the family remains the
same, or becomes more positive, over time (Groze, 1996). Based on the present analyses, it
is unclear whether the decrease in parenting stress is a natural part of a family’s adjustment
to adoptive placement or a response to services obtained following placement. Future
research examining service use among these families would be informative in elucidating the
factors contributing to decreases in parenting stress over time.
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Consistent with other studies (Simmel et al., 2007), none of the biological risk factors were
related to behavioral or parenting stress outcomes, suggesting the particular importance of
environmental risk factors in the expression of behavior problems. We were unable to draw
conclusions about the relationship between prenatal substance exposure and behavioral or
parenting stress outcomes because 90% of the sample experienced prenatal substance
exposure. Even with the possible protective effects of adoption for behavior problems, the
longer-term general elevations in externalizing behavior could reflect effects of prenatal
substance exposure.

There are important limitations to the current study. Although sizable for a study of children
adopted from foster care, the sample size was not large in absolute terms, which limited the
power available to detect significant relationships. Fitting outcome models separately
facilitates interpretation but could be viewed as introducing multiple-testing concerns. We
did not incorporate any formal statistical adjustments for multiple comparisons due to the
exploratory nature of our investigation; rather, we view findings of statistical significance as
provisional and subject to validation in future research. Regarding measurement, our
baseline measures were not obtained until after the children were placed in their adoptive
homes. In addition, the sample was drawn from a supportive program for adoptive families;
this population may differ from other families adopting from foster care. For example,
parents in our sample had access to premier adoption support services and could have
availed themselves of supportive educational and mental health services for their children. In
addition, the lack of a control group precludes comparisons with parents who did not take
part in TIES with the trajectories of children adopted internationally, or with the trajectories
of children adopted domestically through private agencies. However, in the context of the
existing literature and normative samples of children, the study yielded a number of findings
that are consistent with other research (e.g., Dance et al., 2002; Simmel, 2007) while
offering additional texture, given the profile of our study sample and insights flowing from
the follow-up assessments available to us.

Additional limitations are related to missing data. Some baseline characteristics were not
available from certain families, and attrition has the potential to introduce biases. The
random-effect analysis framework implicitly assumes that missing outcomes are missing at
random (e.g., Rubin, 1987), which is not known with certainty, and which could influence
the interpretation to some extent. A variety of scenarios related to participant dropout are
conceivable, with potential implications for study findings. For example, it is possible that
parents who adopted younger children were more likely to drop out of the program if their
children were doing well, which could be translated into an illusory increase over time in
parental stress and externalizing scores. Alternately, it is possible that changes in
externalizing scores are more apparent and have a greater impact on willingness to stay in
the study than do changes in internalizing scores, which also could affect the interpretation
of study findings.

The current study is among the few to examine the long-term outcomes of children adopted
from the foster care system at an older age. These children experienced multiple
environmental and biological risk factors, which placed them at heightened risk for
externalizing and internalizing behavior problems later in life. Following the trajectories of

J Emot Behav Disord. Author manuscript; available in PMC 2017 December 18.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Nadeem et al.

Page 14

these children over time, it appears that children’s behavior problems and parents’ stress
improved and stabilized. However, behavior problems did persist over time, highlighting the
importance of developing targeted interventions and support services for children adopted
from foster care and their adoptive parents.

Development of a program that combines evidence-based cognitive—behavioral child
psychotherapy techniques with current thinking about attachment, trauma, and loss would be
especially useful. Specific behavioral problems such as food hoarding, lying, and stealing
experienced by children adopted older from foster care can be frequently adaptive when
living in their previous unpredictable abusive or neglectful situations. Understanding such
behaviors through the lens of children’s past experience and developing interventions that
take this understanding into account would be very helpful in reducing problem behaviors.
Such services and programs should also give at least as much attention to the adoptive
parents who will hopefully serve as positive nurturing change agents as work directly with
the child. Parents adopting older children from foster care may benefit from both support
from a therapist as well as the help they may receive from support groups of parents
similarly adopting from foster care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.

Predicted CBCL externalizing score by age at adoption.
Note. CBCL = Child Behavior Checklist.
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Predicted CBCL Internalizing Score by Age at Adoption
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Figure2.
Predicted CBCL internalizing score by age at adoption.

Note. CBCL = Child Behavior Checklist.
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Predicted Parental Stress by Age at Adoption

< —— Age at Placement > 4
- - - Age at Placement :: 4
wn
<
-
x
[}
©
£
wv
v
[J] o
_ -
s -
V2
©
-
c
g -
© PR
a _-
0 _| Phe
o P
- -
Y -
N ‘a’
\\ ,”
N Pie
\\ /’,
o \ _-7
o - N -
- N _-
N7
P
T T T T T T T
0 10 20 30 40 50 60

Months Since Placement

Figure 3.
Predicted parental stress by age at adoption.
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Table 1

Child and Primary Adoptive Parent Descriptive Statistics.

Child Primary adoptive parent
n=2382 n =69
nor M (SD) nor M (SD)
Age at placement (years) (7= 63 for parent) 39(2.2) 41.1 (5.6)
Range: 0-8.1 Range: 30-56
Gender (7= 80 children; 68 parents)
Female 38 (46.3%) 52 (76.5%)
Ethnicity (/7= 80 children; 68 parent)
White 14 (17.1%) 44 (64.7%)
Latino 33 (40.2%) 6 (8.8%)
African American 21 (25.6%) 13 (19.1%)
Biracial or Other 14 (17.1%) 5 (7.4%)
Number of previous placements (n=79) 32(24)
Range: 0-15
Parent’s education (/7= 68)
Less than college 24 (35.3%)
College 21 (30.9%)
More than college 23 (33.8%)
Parent’s marital status (/7= 68)
Single 21 (30.9%)
Married 35 (51.5%)
Domestic partner 9 (13.2%)
Divorced 3 (4.4%)
Risk factors
Environmental
History of abuse/neglect (7= 80) 35 (43.8%)
Age older than 4 40 (48.8%)
Lived with biological mother (/7= 80) 41 (51.3%)
>3 placements (7= 79) 30 (38.0%)
Biological
Prenatal exposure (7= 65) 59 (90.2%)
Premature (n=64) 24 (37.5%)
Low birth weight (/7= 63) 24 (38.1%)
Transracial adoption 42 (51.5%)
Parenting stress score 104.3 (24.6)

Note. For variables with missing values, sample sizes are given in the first column.

J Emot Behav Disord. Author manuscript; available in PMC 2017 December 18.

Page 21



Page 22

Nadeem et al.

¢'/8

L'L
L'L
9'v8

8¢t
¥'S1
8'TL

€47
€01
a7A

8¢t
8¢t
a7A

€01
TS
9'v8

6'LT
€07
8'TL

8¢
c'L6

€¢e
¥'61
€85

L'9T
71T
el

(44
9'S
el

9's
8¢
L'T6

0'Ge
9'S
¥'69

§'¢
S'¢
0'S6

ST
St
0'0L

6.7
92
G6L
(68 =v)
00T
00T
008

§'¢
S'L
0'06

0'sT
S'L
S'LL

€26

6'T
8¢
V6

L'L
¥'sT
6'9L

€vT
AN
eyl
(se=v)
STT
€LT
TTL

L'L
8¢
G'88

8'G
0'se
¢'69

¥'6
6T
1’88

9L
e
6L

067
191
€19
(ev =v)
922
LS
LTL

STT
6T
§'98

§'8T
TTT
0L

5.8 [e21u119-UON

passaidap/snoixuy

60T eaund
L'y auljlepiog
'8 |e21UI9-UON
passaidap/umelpyipn
a4 eawun D
Gq¢t aulllspliog
7'EL |ea1ul]9-UoN

swia|qo.d uonusny

297 eawund
80T aulllepiog
0'€L 1e21UI9-UON
(g =u) plolneyaq Juanbuljeq
[AVA) eawun D
184 aullepliog
189 |e21UI9-UON

JOIABY3(Q BaAISSaIBhY

$8]BIS BWOIPUAS panLdp Ajfeautdws 109D

<9 1eaulD
60T auljispiog
8'¢8 [eda1uljo-uoN
Buizijeusau|
6'1C [eauno
7’6 aullispiog

8'89 [eduljo-uoN
Buizijeusaixg

$8]es pueqpeolq 109D

% (6 = u) 9awWI|

% (9g = u) GawiL

% (OF = u) pawiL

% (gG=u) gawil

% (yG = u) zawil

% (y9 = u) TawIL

Author Manuscript

¢ dlqeL

Author Manuscript

‘ISd pue 1099 uo abuey [ealul|D pue auljieplog ul abejusdiad

Author Manuscript

Author Manuscript

J Emot Behav Disord. Author manuscript; available in PMC 2017 December 18.



Page 23

Nadeem et al.

109D 8y} J0 uoisIan jooyosaid sy Bunajduwiod saijiwey oy ajqe|reae Ajuo aeasqns

q

109D 8y} JO uoIsIaA afe-|ooyds sy Bunsjdwiod saljiwey 1oy a|qejreae Ajuo aJeasans,

"Xapul ssas Bunusied = [Sd IS0y J01AYSG PIYD = 1DGD "MOJ3Q PUR 9 = [B1UI]9-UON ‘69 PUE G9 UBMIB] 8100S = UI|4apIog ‘9A0GR pue 0/ 4O 81008 = [e3IUI|D ‘BION

G'ce
§'/9

L'L
9¢
1’68

§'¢
€07

§'ee
§'9L

8¢
8¢
v'v6

§'S
€8

6'81

T18

0'00T

(T=v)

0'00T

§'¢
S'L

e
9.

L'TT

88

(LT=v)

8¢
v6

8'q
6T

8'6¢
C¢TL

76
6'06
(TT=0)
8¢

8¢
7’26

9L
S'L

9’0y
¥'6S

VL
8T
8'LL

(Lg=u)

Te
6'96

91
60T

parens|3
palensja-uoN
1Sd

[ediuld
auljisplog
[eaiu|a-uoN

Qb_>:ome leuonow3
[eatund
auljisplog
[eaiuja-uoN

swa|gold o1reWoS
[ediuld

aulllapiog

% (6€ = u) 9aWIL

% (95 = u) Gawi |

% (OF = u) yawiL

% (25 = u) gawiL

% (G =u) zawiL

% (Y9 =u) TawIL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Emot Behav Disord. Author manuscript; available in PMC 2017 December 18.



Page 24

Nadeem et al.

Author Manuscript

€ 9lqeL

Author Manuscript

151934 J0INBYSG PlIYD = 1D8D FION

4514
G0¢
18¢

[4314
S0¢
18¢

8
534
6€

43
[47
oy

8
9
9¢

43
8y
123

z8 z8 28 28 [eloL
rA% 0€ 8z 8T Buissiy
or 25 ] 79 panssqo

awin Aq sajeos Buizijeussixa pue Buizijeussiul 1099

8 43 43 43 lelol
14 [43 S¢ €T Buissin
LE 0§ LS 69 panissqo

awn Ag ssans Bunuased

[el0L 98wlil gGawll Pyawll gawl] gawll Tawll

Author Manuscript

"BWIL JBAQ uonumy Apmis

Author Manuscript

J Emot Behav Disord. Author manuscript; available in PMC 2017 December 18.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Nadeem et al.

Estimate  SE p
Externalizing behavior
Intercept 54520 2.689 <.001
Months (first 12) -0.055 0.116 .635
Months (after 12) 0.123  0.039 .002
Transracial adoption (yes = 1) -4.270 2.263 .061
Age > 4 at placement (yes = 1) 7591 2634 .004
Months x Age > 4 interaction -0.144  0.052 .006
History of abuse (yes = 1) 5.938 2.497 .018
Primary parent college -2.645 2.842 .353
Primary parent > college -1.080 2.590 677
Internalizing problems
Intercept 49.344 2740 <.001
Months (first 12) -0.281 0.137 .041
Months (after 12) 0.016 0.046 725
Transracial adoption (yes = 1) -0.235 2.125 912
Age > 4 at placement (yes = 1) 2.606 2.716 .339
Months x Age > 4 interaction -0.003 0.062 .960
History of abuse (yes = 1) 4357 2.356 .066
Primary parent college 1.219 2675 .649
Primary parent > college 3.073 2433 .208
Parenting stress
Intercept 103.712 5912 <.001
Months (first 12) -0.417 0.243 .088
Months (after 12) 0.137 0.079 .083
Transracial adoption (yes = 1) -7.825 4.841 .108
Age > 4 at placement (yes = 1) 16.693 6.144 .007
Months x Age > 4 interaction -0.185 0.106 .084
History of abuse (yes = 1) 7.460 5.369 .166
Primary parent college -3.565 6.027 .555
Primary parent > college -3.412 5.569 541
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Table 4

Longitudinal Mixed-Effect Model Results for Behavioral Problems and Parenting Stress.

Note. Sample sizes for each outcome at each time point can be found in Table 3.
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