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Abstract

Longitudinal trajectories of psychopathology in previously institutionalized (PI) youth were identified and biobehavioral emotion regulation
processes were examined as developmental mechanisms that predict these trajectories. Mental health data were collected from PI (N= 132)
and nonadopted (NA; N= 175) youth across four time points (participant age ranged from 7- to 21-year-old). Using semiparametric group-
based methods, the probability that each individual belonged to a distinct group that followed a specific pattern of behavior across time was
estimated. We then tested whether unique aspects of emotion regulation (global, observed, and biological) were differentially associated with
membership in externalizing and internalizing trajectory groups using multinomial logistic regression models. Four externalizing trajectories
were identified for the PI and NA groups. For PI youth, global, observed, and biological emotion regulation processes were uniquely predictive
of more adaptive externalizing trajectories. For NA youth, only parent-reported global emotion regulation was predictive of externalizing
patterns. Three internalizing trajectories were identified for PI and NA youth. Generally, only parent-reported global emotion regulation
predicted internalizing group membership for both PI and NA youth. Results suggest that biobehavioral emotion regulation processes
may be particularly important predictors and potential points of intervention when targeting trajectories of externalizing behaviors in PI
children.
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Sensitive and responsive caregiving during infancy and toddler-
hood are critical for the development of children’s social and emo-
tional skills (e.g., Sroufe, 1996), such that the maturation of brain
architecture and neural pathways underlying social and emotional
functioning is thought to be dependent on warm and supportive
interactions between caregivers and children (Gee & Cohodes,
2021; Somers et al., 2021). If supportive caregiving experiences
are not present, or these experiences are greatly diminished, the
early development of social and emotional competence may be
hindered (Maheu et al., 2010). Early institutional care is one con-
text that may impede socioemotional development given that it is
characterized by very few one-on-one interactions, little stimula-
tion, and minimal caregiver-child emotional exchanges. Indeed,
previously institutionalized (PI) children have been found to be
at greater risk for social and emotional deficits including emotion
regulation (Batki, 2018; Koss et al., 2020; Perry et al., 2019;
Tottenham et al., 2010).

Emotion regulation processes develop rapidly in early child-
hood and incorporate complex biological and behavioral responses
that are both automatic and effortful, and serve to maintain,
inhibit, or enhance the intensity of emotional experiences in an

effort to accomplish an individual’s goals (Perry & Calkins,
2018). The development of emotion regulation is embedded within
the caregiver–child dyad (Sroufe, 1996). Specifically, there is
thought to be a gradual transition from primary reliance on a care-
giver to help modulate emotional experiences, to an increase in
children’s own ability to regulate emotion (Sameroff, 2010).
That is, in typical rearing conditions, caregivers assist in the regu-
lation of arousal and emotional behavior as young children attempt
to find a balance between generating emotional responses to the
environment and maintaining homeostasis. Over time, and
through repeated interactions, emotion regulation processes that
were once facilitated by caregiver support are thought to become
ingrained in the child’s own self-regulatory skill set, allowing for
greater independent regulation of emotion by the time children
enter formal schooling. For instance, if a young child is upset about
not having a turn with a toy, a caregiver may talk to the child about
other toys they can play with while they wait, help them find a new
activity, or think through all the fun things they can try with the toy
when it is their turn. These adaptive behavioral strategies may then
be used when a caregiver is unavailable to assist. Moreover, con-
sistent caregiver responses increase a child’s expectation that their
caregiver will intervene and successfully help dampen their emo-
tional arousal should they need assistance, which provides children
with a sense of security that allows them to explore their environ-
ment more freely and practice modulating arousal and behavior on
their own. Previously institutionalized children do not experience
these dyadic and supportive behavioral exchanges. Thus, their
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behavioral regulation strategies may be less effective or refined
compared to their non-adopted peers.

Caregiver intervention during emotionally charged contexts
may also help dampen children’s biological arousal. For example,
scientists have posited that responsive social interactions with care-
givers can calm young children’s physiological states and may
facilitate greater myelination of vagal fibers (Porges & Furman,
2011). A greater increase in myelinated vagal fibers may improve
the modulation of arousal and enable children to engage in greater
emotional regulation independently. A substantial body of work
has also shown that deprivation in the form of institutional rearing
may get under the skin by altering PI children’s hypothalamic-
pituitary-adrenal axis’s functioning (Shirtcliff et al., 2021; Wade
et al., 2021). Specifically, PI children frequently demonstrate a
blunted cortisol stress response in early childhood (Koss et al.,
2016; McLaughlin et al., 2015), hypothesized to be a consequence
of chronic activation due to the stress associated with caregiving
that fails to make children feel safe and secure. Taken together,
theoretical and empirical work provides strong evidence that the
early development of important biobehavioral emotion regulation
competencies requires responsive and emotionally sensitive care-
giver behavior. Because PI youth are deprived of supportive inter-
actions during early childhood when emotion regulation is rapidly
developing, they may be at greater risk for emotion regulation
challenges.

Poor emotion regulation has been found to be associated with
children’s mental health (Calkins & Perry, 2016). Children with
poor emotion regulation may find it harder to engage in academic
settings with less frustration, learn efficiently, and develop healthy
interpersonal relationships with parents, teachers, and peers. In
turn, this is likely to result in increased displays of both external-
izing behaviors (i.e., behavior problems characterized by aggres-
sion and acting-out) and internalizing behaviors (i.e., behavior
problems characterized by anxiety and depression) (Calkins &
Perry, 2016). Indeed, previous work demonstrates that children
who experience early institutional care have greater internalizing
(e.g., Zeanah et al., 2009), and externalizing symptoms (e.g.,
Wiik et al., 2011), when compared to their typically reared peers.
Thus, if early deprivation results in lower, less effective, or altered
emotion regulation competencies, it may help to explain the higher
incidence of mental health problems in PI youth, and may be one
mechanism that leads to a greater likelihood of maladaptive trajec-
tories of psychopathology into adolescence and early adulthood.
More work is needed to better understand the predictive nature
of specific emotion regulation processes in long-term pathways
to mental health. This is especially true if emotion regulation is
to be a key intervention target for PI children.

Relatively few studies investigate longitudinal trajectories of
internalizing and externalizing behaviors across multiple develop-
mental periods in PI populations, and even fewer consider their
predictors. The longitudinal studies that have been conducted have
focused solely on children adopted from Romania. The English
and Romanian Adoptee Study followed children adopted from
extremely depriving Romanian institutions in the early 1990’s until
early adulthood (Sonuga-Barke et al., 2017). Romanian adoptees
adopted under 6 months of age did not differ from comparison
youth and had relatively similar levels of emotional and behavioral
problems. Those adopted after 6 months of age showed a marked
increase in emotional problems as they entered young adulthood.
A subsequent analysis of this sample showed that the pathway
from early deprivation to emotional problems in adulthood oper-
ated through the impact of deprivation on neurodevelopmental

problems including attention deficit problems and social cognitive
deficits (Golm et al., 2020).

Recent work from the Bucharest Early Intervention Project
(BEIP), a randomized controlled trial in which infants reared in
Romanian institutions were randomly assigned to receive high-
quality foster-care intervention or to continue to receive care as
usual, has also provided important insight into the link between
early institutional care and later mental health. Examining the
associations between early psychosocial deprivation and psychiat-
ric problems and risk-taking behaviors in late adolescence, Wade
et al. (2021) identified three subgroups of children: low-, medium-,
and high-morbidity. Nearly half of the ever-institutionalized chil-
dren belonged to the high or medium-morbidity subgroups, and
were significantlymore likely to belong to one of these profiles than
never-institutionalized children. Moreover, compared to the low-
morbidity group, membership in the medium-morbidity profile
was associated with higher levels of risk-taking behaviors at age
16 (Wade et al., 2021). In a study specifically investigating trajec-
tories of psychopathology, the same group of researchers showed
that youth who never experienced institutional care had less prob-
lematic trajectories of externalizing-type behaviors from middle
childhood to adolescence than children removed from institutional
care and those that continued institutional care. Youth who were
removed from institutional care showed modest declines in exter-
nalizing symptoms from age 8 to age 16, resulting in fewer prob-
lematic behaviors at age 16 than youth who remained in care-as-
usual and showed relatively stable trajectories. The authors
reported no observed differences in internalizing behaviors
(Wade et al., 2018).

Taken together, current literature suggests that PI youth are
more likely to display greater psychopathology than typically
reared youth, particularly with regard to behavioral regulatory
problems. We know very little, however, about the developmental
mechanisms through which early institutional care leads to
psychopathology, primarily because the majority of this work
has focused on identifying social, emotional, or behavior problems
caused by early institutional rearing, rather than focusing on dis-
tinct developmental differences in processes that might explain
why and how early experiences may lead to increased
maladaptation.

A recent study using BEIP data is one of the first, to our knowl-
edge, to directly test a developmental process model by examining
whether changes in caregiver-reported self-regulation from age 8
to age 16 mediated the association between early adverse care,
and social skills and psychopathology at age 16. A significant indi-
rect effect of early foster care intervention on psychopathology
emerged such that foster care intervention (i.e., removal from insti-
tutional care to foster care) contributed to increased self-regulatory
growth over the course of adolescence, which, in turn, was associ-
ated with reduced peer difficulties and general psychopathology
symptoms in adolescence (Mukerji et al., 2021). Thus, there is
some evidence to suggest that better self-regulation is associated
with better social interactions and subsequently better mental
health in PI youth. Although informative, this study is limited such
that self-regulation was measured broadly and only via caregiver
report. Unique associations with internalizing and externalizing
symptoms were also not considered. Further, the sample is again
focused on children raised within one country, Romania, and its
institutional and foster care environments.

Given that researchers found peer difficulties to be one mecha-
nism through which PI youth’s self-regulation was associated with
general psychopathology (Mukerji et al., 2021), the control of
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emotional arousal and behavior in peer contexts might be particu-
larly important, especially when predicting outwardly observed
externalizing-type symptoms. Therefore, PI youths’ greater diffi-
culties regulating emotional arousal and behavior during social
stress, in particular, may be one developmental mechanism under-
lying the link between early adverse care and mental health diffi-
culties. In a previous cross-sectional study using the first
assessment of the data presented here, we directly examined the
way in which biobehavioral emotion regulation in PI youth may
help to explain individual differences in behavior problems. We
showed that PI youth who had greater observed emotion regula-
tion, also had higher cortisol reactivity to a social stressor designed
to elicit anxiety (Perry et al., 2019). This suggests that a greater cor-
tisol response to social stress may serve as one biological regulator
of emotional experience that aids in more adaptive social behavior
during an emotionally charged context. Moreover, greater
observed emotion regulation predicted fewer behavior problems
for PI youth, but not for NA youth, suggesting that emotion regu-
lation may be a particularly important predictor and potential
point of intervention when targeting developmental psychopathol-
ogy in PI children.

Although this initial study was informative, it was limited such
that internalizing and externalizing behaviors were considered in
combination with one another, which did not allow us to test their
unique associations with emotion regulation processes. Given that
prior literature suggests that PI youth show higher externalizing
behaviors than their non-adopted peers more consistently than
internalizing behaviors (e.g., Ellis et al., 2004), it is possible that
poor emotion regulation abilities lead to more behavioral out-
bursts, but are less predictive of internal mental health symptoms
such as anxiety and depression. Indeed, the association between
emotion regulation and internalizing behavior is not as clear such
that the process mechanisms through which maladaptive emotion
regulation strategies (e.g., emotional suppression) might relate to
anxiety and depression are often left unspecified (Calkins &
Perry, 2016). However, scientists have shown that children high
in anxiety but lacking the ability to down-regulate that arousal
are more likely to suppress the expression of negative affect or
internalize these negative emotions (Eisenberg et al., 2010), sug-
gesting it may also be the case that it is simply more difficult to
measure the impact of emotion regulation on internalizing
symptoms.

The first study we conducted was also limited in that it was
cross-sectional. Since the publication of this work, we have access
to three additional data points assessing PI youths’ mental health.
Thus, we are now able to test whether earlier biobehavioral emo-
tion regulation skills predict the pattern of behavior problems
across multiple developmental periods, and whether individual
differences in emotion regulation are associated with youths’men-
tal health in the same way as NA youth. If emotion regulation
emerges as a more consistent predictor of PI mental health trajec-
tories, findings would suggest that for children who experience
early adverse care, targeting improvements in early emotion regu-
lation abilities may have a significant impact on psychopathology
spanning from middle childhood to early adulthood.

The current study expanded on our initial work and addressed
these limitations. Specifically, we tested whether distinct aspects of
emotion regulation (global, observed, and biological regulation)
during an emotionally charged social stressor predicted trajectories
of PI youths’ internalizing and externalizing behaviors across 4
time points when children ranged from 7- to 21-years-old. For
comparison purposes, we also tested these same associations in

NA youth. Given findings from our previous work, we predicted
that for PI youth, better biobehavioral emotion regulation skills
at the first assessment would be associated with a greater likelihood
of following a developmental trajectory characterized by lower
externalizing and internalizing behaviors throughout middle
childhood, adolescence, and young adulthood. We also hypoth-
esized that these associationsmight not be as evident for NA youth,
highlighting emotion regulation as a particularly important predic-
tor for developmental longitudinal patterns of psychopathology in
PI populations.

Method

Participants

Participants in the current study were initially part of a short-term
accelerated longitudinal design examining the association between
puberty and stress reactivity in children who experienced early
institutional care (see Figure 1 for study timeline and measures).
As part of the original study, measures were obtained at each of
three sessions, with approximately 1 year between visits
(M= 12.23 months, SD= .90 months). The children ranged from
7.08 to 15.12 years at the initial assessment (T1). The 4th assess-
ment of remote data collection (T4) took place between 2 and 4
years after the last in-person assessment (M= 3.4 years,
SD= .69, range 1.9–4.6 years later), when participants were 12–
21 years of age (M= 16.47 years, SD= 2.35 years).

At study onset (T1), the sample consisted of 307 typically devel-
oping children; 132 (89 female) children were adopted internation-
ally from institutional (i.e., orphanage) care (previously
institutionalized, PI) into the United States, and 175 (91 female)
children were non-adopted (NA) and had been born and raised
with their biological families. We excluded children with known
prenatal conditions such as FAS, congenital disorders, and diag-
nosed cognitive delays, and those currently using steroid medica-
tions. Both PI and NA groups were raised in the same Midwestern
area. PI children spent at least 50% of their pre-adoption lives in
institutionalized care, versus foster care or other arrangements
(M= 95%, range 50–100%). Age at adoption ranged from 5.5
months to 59 months (M= 19.24 months, SD = 12.44). The mean
ages at the initial assessment did not differ for the two groups
(Mpi= 11.3 years, SD= 2.4 years; Mna = 11.2 years, SD = 2.3
years, t(294) = .42, ns). At T1 a nurse conducted Tanner staging
to determine pubertal development, and groups did not differ,
(M= 2.53, SD= 1.51, range 1–5, t (302) = .74, ns). The mean fam-
ily income for the two groups also did not differ (χ2(9)= 6.7, p
= .67) and was $100,000–$150,000 per year. Parental education
did not differ between groups, with over 75% of the parents in both
groups having a 4-year college degree or higher. Parents reported
that 90% of NA youthwereWhite, 7%weremore than one race, 2%
were Black, African, or African American, and 1% were Asian. In
contrast, 40% of the PI children were White, 41% were Asian, 11%
indigenous to the Americas, 5% Black or African, and 3% were of
more than one race. Groups differ on race, (χ2(5)= 124.6,
p< .001). Regarding country of birth, 28% of PI youth were
adopted from Russia, 16.7% from China, 8.3% from India, and
4.5% from Guatemala, 2.3% from Ukraine, 2.3% from
Colombia, 3.3% from Vietnam, 2.3% from Ethiopia, and less than
2% each from other countries including: Ecuador, Haiti,
Kazakhstan, Nepal, and Slovakia. The racial distribution of the
parents in both groups did not differ and was overwhelm-
ingly white.
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By the third in-person visit (T3), the sample had reduced to 238
or 77% of the original sample, and the attrition did not result in
differences in sample characteristics described above. For the
4th wave of remote data collection (T4), the full sample was
approached for participation, and 215 (69% of the original sample,
90% of the third wave) responded. Again, the attrition did not
result in differences in sample characteristics described above.
Requirements to be included in the current study were: (1) having
at least 1 time point of externalizing or internalizing data across
sessions T1–T4 (8% had 2, 29% had 3, and 57% had all 4 time-
points) and (2) having data for at least 1 regulation variable at
T1. Thus, the total sample for current study was 307 (132 PI youth
and 175 NA youth). Participants who had all four time points did
not differ from those who were missing at least one time point on
any demographic or predictor variable with one exception: age at
study entry. Participants with all data points entered the study at a
younger age: All = 10.90 years, SD= 2.24, Missing= 11.70,
SD= 2.39, t (305) = 3.03, p= .003. Descriptive statistics for each
variable can be found in Tables 1 and 2 for both PI and NA youth.

Procedures

Trier Social Stress Test. Children participated in a modified version
of the Trier Social Stress Test for Children (TSST-C; Yim et al.,
2015) at T1, a commonly used laboratory procedure to induce sig-
nificant psychological stress and changes in cortisol concentration
(Kirschbaum et al., 1993). In this social evaluative task, participants
give a 5-min speech, pretending to introduce themselves to an
imaginary classroom. Participants were given 5 min to prepare
for their speech and write notes but could not use the notes during
the speech period. The speech was given in a small room with a
one-way mirror and visible camera (see Yim et al., 2010). The
experimenter stood behind the mirror, gave instructions through

a speaker, and rated the speech for quality and effectiveness.
Participants were told that the experimenter was behind the mirror
with a teacher who would also be watching and judging their
speech. Instructions before the speech were played from a record-
ing of a male’s voice (the teacher) to ensure that all participants
heard the same instructions and perceived someone else was
behind the mirror to judge their speech. The recording also told
children that they were being videotaped so that other students
could rate them, adding to the social-evaluative stress of the task.
If participants stopped their speech before 5 min, they were told to
“continue” by the experimenter over the speaker. The experiment-
ers remained neutral which increased the uncertainty about perfor-
mance. After the speech section, participants performed a verbal
arithmetic task aloud for an additional 5 min, a standard part of
the TSST-C.

Video-taping. The speech portion of the TSST-C was video-
taped and retained for later scoring. Of the 307 youth participating
in the current study, malfunction of video equipment/experi-
menter error, resulted in either no video, or insufficient video,
to code (N= 11), leaving children 296 with videotaped data.

Cortisol collection. Salivary cortisol was collected five times (−5,
þ20, þ40, þ60, and þ80 min relative to the start of the stressor)
surrounding the TSST-C. Because cortisol varies by time-of-day,
sessions were constrained to afternoon, when themajority of youth
would be available to attend and time-of-day influence is minimal
(14:34–17:23 range, M = 15:55, SD= 0:33). Whole unstimulated
samples were obtained. Participants were asked to refrain from eat-
ing or drinking during the session and reported on recent food
consumption, medication intake, and day of session activities.
Participants reported no fever/illness, tobacco use, and little caf-
feine use (13% reported use on the day). The last food/drink prior
to the session ranged from .67 to 8 hr (M= 3.35 hr, SD = 1.51); nei-
ther caffeine use or time since last meal related to the size of the

Figure 1. Study timeline and measures.
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cortisol response to the TSST-C. For medication use, a summary
risk score was calculated for each participant following guidelines
of Granger et al. (2009), in which each medication was rated
regarding its likelihood of affecting cortisol production (0 = no
concerns; 1= unlikely concern; 2= likely influence); sum scores
ranged 0–8, M= 0.54, SD= 1.23, with 80% of the sample on no
medications at all. Medication use was unrelated to the size of
the cortisol response to the TSST-C. The samples were kept frozen
at −20°C until being shipped to the University of Trier, Germany
to be assayed using a time-resolved fluorescence immunoassay
(DELFIA), with intra- and inter-assay CV< 10%. All of the sam-
ples from each participant were included in the same assay batch.
Samples were assayed in duplicate and averaged. All samples were
within biologic range (less than 2.0 ug/dL) and none were
Winsorized.

Questionnaires. At all four assessments, parents filled out the
MacArthur Health and Behavior Questionnaire (HBQ-P 2.1l;
Essex et al., 2002), which measures mental health/psychological
symptoms. The Emotion Regulation Checklist (ERC; Shields &
Cicchetti, 1997) was also completed by parents at T1.

Measures

Indicators for externalizing and internalizing trajectories
From the HBQ-P 2.1l (Essex et al., 2002), we used the Externalizing
and Internalizing scales, where parents selected “never or not true”,
“sometimes or somewhat true”, or “often or very true” to each
question. The Externalizing scale was composed of four subscales:

Opposition/Defiance, Conduct Problems, Overt Hostility, and
Relational Aggression, and had good internal reliability within
our sample (38 items, α range across 4 assessments= .90–.92).
Using the clinical cutoff of .68 for the Externalizing scale of the
HBQ-P that was reported by Lemery-Chalfant et al. (2007), only
5% of PI youth and 1% of NA youth at each session could be clas-
sified at a clinical level. The Internalizing scale is composed of two
subscales: Depression and Overanxiousness, and also had good
internal reliability within our sample (42 items, α range across 4
assessments= .92–.93). Using the clinical cutoff of .72 for the
Internalizing scale of the HBQ-P that was reported by Lemery-
Chalfant et al. (2007), only 12% of PI youth and 9% of NA youth
at each session could be classified at a clinical level.

Emotion regulation predictors of externalizing and
internalizing trajectories
Observed behavioral control of emotion. The TSST-C was designed
to elicit psychosocial stress and anxiety through a social speech and
math task. We chose to code children’s behavior during the 5-min
speech portion rather than the math portion of the TSST-C given
that emotion regulation is defined as modulating biological and
behavioral states of emotion in service of accomplishing affect-
related or social goals (Eisenberg & Spinrad, 2004). Thus, the
open-ended nature of the speech portion of the TSST-C was most
appropriate because it requires regulation of induced social anxiety
to achieve the desired goal of delivering a speech that is judged by
an audience for its quality. Further, the speech task allowed for a
wider range of regulatory behaviors youth could employ.

Table 1. Correlations and descriptive statistics for PI youth

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. Externalizing T1 –

2. Externalizing T2 .74** –

3. Externalizing T3 .68** .78** –

4. Externalizing T4 .62** .62** .76** –

5. Internalizing T1 .46** .32** .31** .27** –

6. Internalizing T2 .28** .37** .35** .18 .79** –

7. Internalizing T3 .30** .46** .55** .37** .71** .80** –

8. Internalizing T4 .09 .18 .20 .30** .41** .53** .51** –

9. Parent-report ER −.74** −.72** −59** −.49** −.61** −.49** −.54** −.19* –

10. Observed ER −.14 −.09 −.22* −.19 −.18* −.17 −.19* −.09 .13 –

11. Cortisol response (1= resp) −.20* −.15 −.20* −.16 −.06 −.06 −.05 −.12 .16 −.04 –

12. Sex (1=male) .20* .29** .21* .19 .06 .16 .10 −.20 −.18* .01 .00 –

13. Age at T1 (years) −.02 −.06 −.04 −.20* .09 .07 −.02 −.04 .01 .11 .09 .00 –

14. Age at adoption (months) −.02 −.07 .08 −.03 −.09 −.06 −.01 −.11 .08 −.01 −.10 .04 −.01 –

Mean .22 .20 .24 .24 .38 .37 .39 .54 1.83 1.11 .44 .33 11.33 19.09

Standard deviation .21 .18 .23 .22 .28 .27 .27 .26 .44 .68 .50 .47 2.41 12.38

Minimum 0 0 0 0 0 0 0 0 1.07 0 0 0 7.08 6

Maximum .91 .99 1.06 1.20 1.33 1.22 1.38 1.25 3.13 3 1 1 15.12 59

Skew 1.34 1.38 1.30 1.80 1.07 1.02 1.18 .71 .45 .15 .25 .75 −.13 1.51

(SE) .21 .22 .23 .25 .21 .22 .23 .25 .21 .22 .22 .21 .21 .21

N 132 118 107 94 131 118 108 94 132 124 123 132 132 132

Note. *p< .05, **p< .01.
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Importantly, our primary goal in this study was not to examine
how anxious the speech made youth, but rather to assess their abil-
ity tomanage anxiety in a way that allowed them to still accomplish
the social goal of delivering a speech that would be well-received.
Coders watched numerous videos of children of various ages com-
pleting the TSST-C and coded two scales (positive expressivity and
social engagement) reflecting emotion regulation. Positive expres-
sivity included smiling, laughing, and conveying positive expres-
sion through vocalizations, while social engagement reflected the
use of tone and emotion to convey meaning in their speech, in
addition to gesturing and smoothness of delivery. During the
speech task, children were asked to imagine they were standing
in front of a new classroom, to introduce themselves, and to explain
why they would be liked by the other children in class. Thus, while
social engagement and positive expressivity out of context may not
necessarily be considered regulatory, in this context, these behav-
iors are necessary for youth to deliver a speech that was effective in
communicating their likeability to their peers. Further, these
behaviors are indicative of affect-related regulation such that they
can only be displayed if children are successfully regulating their
anxiety in a way that frees up the mental and behavioral capacity
to display them.

Positive expressivity and social engagement were scored qualita-
tively, after the coder had viewed the whole 5-min speech. These
measures are scaled 0 to 3, with 0 reflecting no evidence of the
behavior, 1 reflecting low intensity/frequency, 2 reflecting moder-
ate intensity/frequency, and 3 reflecting high intensity/frequency.
Thus, eachmeasure received a qualitative score of 0–3 to reflect the
speech. To evaluate reliability, 22% of the videotapes were double
coded and the intraclass correlations (using a two-waymixed effect

ICCmodel with consistent agreement) were .84 and .85 for positive
expressivity and engagement respectively. An observed emotion
regulation composite was created by deriving a mean composite
of positive expressivity and social engagement during the social
stressor (r= .59). Higher scores indicated a greater ability to con-
trol anxiety to a social stressor to effectively deliver a speech that
was engaging and positive, the single goal of the speech task.

Cortisol reactivity response to emotion. The HPA is sensitive to
social threat, and the release of cortisol in response to challenge
prepares the body for increased energy use, which supports behav-
ioral and emotional regulation. Although we recognize that cortisol
reactivity is not the same as emotion regulation, we use the ability
to mount a cortisol response to a social stressor as an indicator of
biological regulation during an emotionally charged context. To
categorize those who did or did not have a biological response
to the emotional challenge, participants were classified as
Responders or Non-Responders to the TSST-C using criteria
established by Miller et al. (2013). The salivary cortisol sample
prior to the TSST-Cwas considered baseline, and occurred approx-
imately 30 min after consent, allowing sufficient time for any cor-
tisol response to lab arrival to settle. Participants were classified as
Responders if their peak response across the set of TSST-C samples
was greater than 115.5% of the baseline level (Miller et al., 2013);
50% of participants were classified as Responders, with a mean rise
over baseline of 217% (SD= 109%, range= 116%–692%).

We chose to classify participants as Responders vs. Non-
Responders using a standard apriori level of 115.5% because youth
who reach this level are considered able to mount a functional bio-
logical response. Anything below this level would be considered a
weak response and classified as insufficient. Classifying low

Table 2. Correlations and descriptive statistics for NA youth

1 2 3 4 5 6 7 8 9 10 11 12 13

1. Externalizing T1 –

2. Externalizing T2 .73** –

3. Externalizing T3 .67** .75** –

4. Externalizing T4 .57** .55** .65** –

5. Internalizing T1 .51** .38** .33** .28* –

6. Internalizing T2 .37** .38** .42** .42** .66** –

7. Internalizing T3 .41** .46** .39** .44** .70** .76** –

8. Internalizing T4 .22* .19* .24** .49** .37** .49** .56** –

9. Parent-report ER −.66** −.56** −.59** −.56** −.57** −.44** −.48** −.23** –

10. Observed ER −.12 −.19* −.12 −.19* −.05 −.05 −.05 .08 .13 –

11. Cortisol response (1= resp) −.10 −.11 −.15 −.14 −.03 −.01 .01 −.08 −.09 −.06 –

12. Sex (1=male) .22** .19* .24** .08 .01 .02 .01 −.13 −.11 −.27** −.02 –

13. Age at T1 (years) .09 .05 .02 −.03 −.05 −.11 −.08 .06 .11 .28** .16* .19* –

Mean .13 .13 .12 .13 .28 .27 .28 .42 1.61 1.16 .55 .48 11.18

Standard deviation .13 .14 .15 .15 .20 .22 .24 .25 .34 .81 .50 .50 2.28

Minimum 0 0 0 0 0 0 0 0 1 0 0 0 7.27

Maximum .72 .80 .75 .72 1.20 1.11 1.16 1.17 2.87 3 1 1 15.00

Skew 1.80 1.81 2.34 1.73 1.49 1.35 1.32 .99 .86 .33 −.20 .08 .07

(SE) .18 .19 .21 .23 .18 .19 .21 .22 .19 .19 .19 .18 .18

N 175 156 138 112 175 156 138 112 173 172 162 175 175

Note. *p< .05, **p< .01.
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responding individuals as functionally nonresponsive allows for
the focus to be on the ability to mount a high enough biological
response to emotional challenge or not, and subsequently test
whether that functional response is predictive of internalizing
and externalizing trajectories.

Chi-square and t-tests revealed no significant differences
between responder groups on descriptor variables (i.e., sex, race,
ethnicity, household income, medication, caffeine, or tobacco
use, fever/recent illness, time-since-food consumption, or session
day activities such as exercise or stressful events). However,
responders were an average of 7 months older (Responder
M= 11.56 years, SD= 2.34; Non-Responder M= 10.98 years,
SD = 2.28, t (283) =−2.1, p= .02), and reported greater psycho-
logical stress in response to the speech & math portions of the
TSST-C on a 5-pt scale (Responder M= 3.64, SD= .99, Non-
Responder M= 3.34, SD = .92, t (281) =−2.37, p= .02).

Parent-reported global control of emotion. The Emotion
Regulation Checklist (ERC; Shields & Cicchetti, 1997) was used
to assess parent-report of children’s global emotion regulation abil-
ities. This measure assesses parent’s perception of the child’s emo-
tionality and regulation and includes 24 items rated on a 4-point
Likert scale indicating how frequently the behaviors occur (1 =
almost always to 4= never). The emotion regulation subscale
includes eight items that assess aspects of emotion understanding
and display. The lability/negativity subscale focuses on children’s
ability to control negative emotionality and emotion intensity.
Questions in the negativity/lability subscale include “can recover
quickly from times of upset or distress,” “is prone to angry out-
bursts or tantrums,” and “is impulsive.” Given that behavioral
regulation of emotional intensity fit the closest with behavioral
regulation in the TSST-C, the current study focused on the nega-
tivity/lability subscale. The negativity/lability subscale is composed
of 16 items (α = .87). In our models, mean scores were multiplied
by−1 so that greater scores indicated less emotional negativity and
better global emotional control, which was consistent with the
direction of our observational measure of emotion regulation in
the TSST-C.

Analytic strategy

Semiparametric group-based methods (SPGM; Nagin, 2005) were
used to identify the number and shape of distinct trajectories of
externalizing and internalizing behaviors across 4 assessments.
SPGM is a data-driven statistical technique that uses a clustering
algorithm to identify groups of individuals that follow similar pat-
terns of behavior across time. Using this modeling technique, we
estimated the probability that each individual belongs to a particu-
lar group (representing different trajectories) based on the data and
the derived maximum-likelihood parameter estimates associated
with group membership (i.e., posterior probabilities). Because
raw scores are thought to be ideal for growth modeling (Seltzer
et al., 1994), latent class growth analysis (LCGA) models were esti-
mated with raw externalizing and internalizing scores. Up to a 5-
class solution was examined. Evaluation of the best fitting model
was based on consideration of the following criteria: (1) the
adjusted Bayesian information criterion (BIC); (2) the Bootstrap
likelihood ratio test; (3) Akaike information criterion (AIC); (4)
entropy; and (5) conceptual clarity. Given that specific covariates
such as age at adoption need to be included when looking at tra-
jectories of behavior problems for PI youth, and PI youth have been
shown to be more likely to display behavior problems than NA

youth (Gunnar & van Dulmen, 2007), separate models for NA
and PI youth were conducted.

To examine whether unique aspects of emotion regulation
(global, observed, and biological) were differentially associated
with membership in the externalizing and internalizing trajectory
groups, we simultaneously estimated the effect of each regulation
variable in multinomial logistic regression models separated by PI/
NA group status. We chose the lowest mean level trajectory as the
reference group for both externalizing and internalizing models
given its association with the most optimal adjustment. By using
the lowest group as the reference group, we are better able to
address whether emotion regulation skills continue to predict
decreases or stability in low levels of behavior problems across
middle childhood and adolescence in a sample of youth who are
at risk for both poorer emotion regulation and greater behavioral
difficulties. Emotion regulation variables at T1 were chosen as the
focal independent variables for two reasons. First, we believed
being able to regulate earlier in development would have the
strongest impact on trajectories of behavior problems over time,
as this has been shown in previous empirical work (Perry et al.,
2014). Second, using the earliest emotion regulation variables hon-
ors the assumption of temporal precedence in our longitudinal
models.

Because there were differences in the proportion of boys and
girls in the externalizing and internalizing trajectory groups for
both groups, the predictive significance of each emotion regulation
covariate was examined in combination with child sex to deter-
mine any potential interactive associations. No interactions
between sex and emotion regulation emerged for any model.
Thus, interaction terms were removed from the models for parsi-
mony and child sex was included as a covariate in all models.
Although the same amount of time passed for each child from
one assessment to the next, children were assessed at different ages
at T1, and age was significantly higher for children who were cat-
egorized as a cortisol responder. Thus, age at T1 was also included
as a covariate. Finally, because PI children were removed from
institutional care at various ages, age at adoption was also included
as a covariate for PI children. Family income, session score, and
self-reported stress ratings were all considered as potential covari-
ates but did not change results so they were removed from the final
model for parsimony.

All analyses were conducted in Mplus version 8 (Muthén et al.,
2017) and full information maximum likelihood (FIML) was used
to handle missing data. FIML estimation utilizes all available infor-
mation to account for missing data and does not exclude partici-
pants with partial data, resulting in unbiased parameter estimates
and appropriate standard errors (Schafer & Graham, 2002).

Results

Tables 1 and 2 contain descriptive statistics and correlations
among all externalizing, internalizing, and emotion regulation
variables for PI and NA youth. As depicted in these tables, exter-
nalizing and internalizing behaviors across ages were moderately
to highly correlated for PI and NA groups, indicating stability in
these measures. Parent-reported global emotion regulation,
observed emotion regulation, and cortisol reactivity to social
anxiety were not correlated with each other in the PI or NA
group, suggesting that these measures are distinct components
that measure different aspects of children’s emotion-related regu-
latory functioning.
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Identifying the externalizing group-based trajectory models

PI Youth. Fit indices for a 2-trajectory model (Adjusted
BIC=−371.46; AIC =−367.25; bootstrap-LRT, p< .05; entropy
= .94), 3-trajectory model (Adjusted BIC=−429.68;
AIC =−424.08; bootstrap-LRT, p< .05; entropy = .94), 4-trajec-
tory model (Adjusted BIC=−458.21; AIC =−451.20; bootstrap-
LRT, p< .05; entropy = .94); and 5-trajectory model (Adjusted
BIC=−473.80; AIC =−465.39; bootstrap-LRT, p< .05; entropy
= .90) were compared for PI youth. Although the 5-class solution
has the lowest adjusted BIC and AIC, it also had the lowest entropy
and made less theoretical sense than the 4-class solution.
Moreover, the sample size of the 5th class was small enough that
it was not statistically useful. Thus, evaluation of model fit statistics
and theoretical utility suggested that a 4-class solution for external-
izing behaviors was empirically and theoretically justified (see
Figure 2).

In the 4-class trajectory model, the majority of children dem-
onstrated a moderate and stable level of externalizing behaviors
across childhood and into adolescence (44% of the sample; n= 58),
with the second largest group demonstrating a low and stable (39%
of the sample; n= 52) trajectory. The two remaining classes
showed opposite trajectories, or patterns. The third largest group
followed a high and decreasing pattern of externalizing behaviors
across childhood and adolescence (9% of the sample; n= 12). The
fourth group displayed a high and increasing pattern in their exter-
nalizing behavior (8% of the sample; n= 10). Examination of the
posterior probabilities indicated that individuals were well
matched (Nagin, 2005) to their group (.97 for the low and stable

trajectory, .96 for the moderate and stable trajectory, .97 for the
high decreasing trajectory, and .99 for the high and increasing
trajectory).

NA youth. Fit indices for a 2-trajectory model did not converge
so we moved to a 3-trajectory model. Fit indices for a 3-trajectory
(Adjusted BIC=−972.40; AIC =−972.36; bootstrap-LRT, p< .05;
entropy = .94), 4-trajectory model (Adjusted BIC=−992.05;
AIC=−991.96; bootstrap-LRT, p< .05; entropy= .90); and 5-tra-
jectory model (Adjusted BIC=−1005.22; AIC =−1005.16; boot-
strap-LRT, p< .05; entropy = .90) were then compared for NA
youth. Again, although the 5-class solution has the lowest adjusted
BIC and AIC, the sample size of the 5th class was small enough that
it was not theoretically or statistically useful. Thus, evaluation of
model fit statistics suggested that a 4-class solution fit the data well
while also being theoretically justified (see Figure 3).

In the 4-class trajectory model, the majority of NA children
demonstrated a low and stable level of externalizing behaviors
from childhood into adolescence (63% of the sample; n= 110),
with the second largest group demonstrating amoderate and stable
(25% of the sample; n= 45) trajectory. The third largest group fol-
lowed amoderate and increasing pattern of externalizing behaviors
across childhood and adolescence (7% of the sample; n= 12). The
fourth group displayed a high and stable pattern (5% of the sample;
n= 8) of externalizing behaviors. Examination of the posterior
probabilities indicated that individuals were well matched
(Nagin, 2005) to their group (.92 for the low and stable trajectory,
.90 for the moderate and stable trajectory, .96 for the moderate and
increasing trajectory, and .94 for the high and stable trajectory).

Figure 2. Four-class group trajectory model of externalizing behaviors for PI youth.
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Regulatory predictors associated with externalizing trajectory
group membership

PI Youth. Results indicated being male (male= 1, female = 0) was
associated with an increase in the relative log odds of being clas-
sified in the moderate stable, high increasing, and high decreasing
externalizing pattern groups as compared to the low-stable group
(see Table 3 for all multinomial logistic output for externalizing
behaviors including the odds ratios for the predictors). Children
who were older at T1 were more likely to be in the low stable group
than the moderate stable, high increasing, or high decreasing
groups. Although age at adoption was not significant in any group
comparisons, we believed it was necessary to retain it in the model
given the previous work that has found this to be a significant var-
iable (Merz et al., 2013).

All comparisons were made against the most adaptive low-sta-
ble trajectory. The relative log odds of being in the moderate-stable
group decreased −6.72 for every one unit increase in parent’s
reports of PI children’s global emotion regulation, −1.61 for every
one unit increase in PI children’s observed emotion regulation, and
−2.00 for being categorized as having a functional cortisol response
to the TSST-C. The relative log odds of being in the high and
decreasing group decreased −13.07 for every one unit increase
in parent’s reports of PI children’s global emotion regulation,
and −4.03 for being categorized as having a functional cortisol
response to the TSST-C. Observed emotion regulation was signifi-
cant at a marginal level, but followed the same pattern of effects.
The relative log odds of being in the high and increasing group

decreased −16.93 for every one unit increase in parent’s reports
of PI children’s global emotion regulation,−2.92 for every one unit
increase in PI children’s observed emotion regulation, and −4.91
for being categorized as having a functional cortisol response to the
TSST-C. Overall, these findings indicate that better behavioral,
biological, and global regulatory abilities make it more likely PI
children will be in the low-stable externalizing trajectory than fol-
low a more maladaptive externalizing pattern.

NA youth. Results indicated being male (male= 1, female= 0)
was associated with an increase in the relative log odds of being in
the high-stable group as compared to the low-stable group (see
Table 3 for all multinomial logistic output for externalizing behav-
iors). However, child sex was not a significant predictor when com-
paring the low stable group to the moderate-increasing or
moderate-stable groups. Children who were older at T1 were also
more likely to be in the low stable group than the high-stable group,
but child age did not change the odds of being in the low stable
group as compared to themoderate increasing or themoderate sta-
ble group.

Similar to the PI model, all comparisons were made against the
most adaptive low-stable trajectory. The relative log odds of being
in the high stable group decreased −13.90 for every one unit
increase in parent’s reports of NA children’s global emotion regu-
lation, and decreased −3.42 for being categorized as having a func-
tional cortisol response to the TSST-C. Observed emotion
regulation did not significantly change the odds of being in the
high and stable group. The relative log odds of being in the

Figure 3. Four-class group trajectory model of externalizing behaviors for NA youth.
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moderate increasing and moderate stable groups only decreased as
parents reported greater global emotion regulation (see Table 3); a
one unit increase in parent’s reports of children’s global emotion
regulation was associated with a −7.49 decrease in the relative log
odds of being in the moderate and increasing trajectory, and a
−4.46 decrease in the relative log odds of being in the moderate
and stable trajectory. Taken together, this suggests that biological
emotion regulation was only able to decrease the odds of being in
the most maladaptive externalizing trajectory for NA youth, and
biological or observed emotion regulation did not significantly
change children’s odds of being in any other maladaptive pattern.

Identifying the internalizing group-based trajectory models

PI youth. Fit indices for a two-trajectory model (Adjusted
BIC=−44.24; AIC =−40.04; bootstrap-LRT, p< .05; entropy
= .86), 3-trajectory model (Adjusted BIC=−101.96;
AIC =−96.36; bootstrap-LRT, p< .05; entropy = .93), 4-trajectory
model (Adjusted BIC=−123.92; AIC =−116.91; bootstrap-LRT,
p< .05; entropy = .85); and 5-trajectory model (Adjusted
BIC=−124.87; AIC =−116.47; bootstrap-LRT, p< .05; entropy
= .87) were compared for PI youth. The model fit of the 4-class
and 5-class solution were nearly identical. Thus, the five-class sol-
ution was not any better than the simpler four-class solution and
was no longer considered. The four-class solution had the lowest
adjusted BIC and AIC, but it also had the lowest entropy and made
less theoretical sense than the three-class solution. Moreover, the
sample size of the 4th class was small enough that it was not sta-
tistically useful. Thus, evaluation of model fit statistics and theo-
retical utility suggested that a three-class solution for
internalizing behaviors was empirically and theoretically justified
(see Figure 4).

In the three-class trajectory model, the vast majority of PI chil-
dren demonstrated a low but increasing level of internalizing
behaviors across childhood and into adolescence (65% of the sam-
ple; n= 85), with the second largest group demonstrating a mod-
erate and increasing (33% of the sample; n= 43) internalizing
pattern. The third group followed a high and decreasing pattern
of internalizing behaviors across childhood and adolescence (2%
of the sample; n= 4). Examination of the posterior probabilities
indicated that individuals were well matched (Nagin, 2005) to their
group (.97 for the low and increasing trajectory, .99 for the mod-
erate and increasing trajectory, and .95 for the high and decreasing
trajectory).

NA youth. Fit indices for a two-trajectory model (Adjusted
BIC=−273.22; AIC =−273.19; bootstrap-LRT, p< .05; entropy
= .90), 3-trajectory model (Adjusted BIC=−333.44;
AIC =−333.32; bootstrap-LRT, p< .05; entropy = .90), 4-trajec-
tory model (Adjusted BIC=−340.81; AIC =−339.76; bootstrap-
LRT, p< .05; entropy = .83); and 5-trajectory model (Adjusted
BIC=−349.55; AIC= 348.50; bootstrap-LRT, p< .05; entropy
= .75) were then compared for NA youth. Again, although the
four- and five-class solution has the lowest adjusted BIC and
AIC, the entropy was low and the sample size of the 4th and 5th

classes were too small that they were not theoretically useful.
Thus, evaluation of model fit statistics suggested that a three-class
solution fit the data well while also being theoretically justified (see
Figure 5).

Similar to the PI model, in the three-class trajectory model, the
vast majority of NA children demonstrated a low but increasing
level of internalizing behaviors across childhood and into adoles-
cence (71% of the sample; n= 125), with the second largest group

demonstrating amoderate and increasing pattern (23% of the sam-
ple; n= 40). The third group followed a high and decreasing pat-
tern of internalizing behaviors across childhood and adolescence
(6% of the sample; n= 10). Examination of the posterior probabil-
ities indicated that individuals were well matched (Nagin, 2005) to
their group (.97 for the low and increasing trajectory, .90 for the
moderate and increasing trajectory, and .92 for the high and
decreasing trajectory).

Regulatory predictors associated with internalizing trajectory
group membership

PI Youth. Results indicated that child sex was not associated with
an increase in the relative log odds of being classified in the mod-
erate-increasing or high and decreasing groups as compared to the
low and increasing pattern. Child age at T1, or age at adoption were
also not significant predictors of class membership (see Table 4 for
all multinomial logistic output for internalizing behaviors includ-
ing the odds ratios for the predictors).

All comparisons were made against the most adaptive low-
increasing trajectory. The relative log odds of being in the high
and decreasing group decreased −6.50 for every one unit increase
in parent’s reports of PI children’s global emotion regulation, and
decreased −1.31 for every one unit increase in PI children’s
observed emotion regulation. A one unit increase in parent’s
reports of PI children’s emotion regulation was associated with
a −2.19 decrease in the relative log odds of being in the moderate
and increasing trajectory. Being classified as having a functional
cortisol response did not significantly change PI children’s odds
of being in any other maladaptive pattern.

NA youth. Results indicated that child sex was not associated
with an increase in the relative log odds of being classified in
the moderate-increasing or high and decreasing groups as com-
pared to the low and increasing pattern. Child age at T1 was also
not a significant predictor of class membership (see Table 4 for all
multinomial logistic output for internalizing behaviors).

All comparisons were made against the most adaptive low-
increasing trajectory. The relative log odds of being in the high
and decreasing group decreased −5.74, and the relative log odds
of being in the moderate increasing group decreased −2.27, for
every one unit increase in parent’s reports of PI children’s global
emotion regulation. Being classified as having a functional cortisol
response or showing increases in observed emotion regulation did
not significantly change NA children’s odds of being in any other
maladaptive pattern.

Discussion

A considerable amount of research shows that children who expe-
rience early institutional care are more likely to struggle socially,
have a harder time controlling their behavior and impulses, and
are at greater risk for displaying externalizing and internalizing
behaviors (e.g., Wiik et al., 2011; Zeanah et al., 2009). Although this
work has provided important insight regarding the potential con-
sequences of early deprivation on child development, empirical
work examining specific developmental mechanisms that might
help explain why and how early institutional care may be associ-
ated with maladaptive outcomes across domains is significantly
lacking. Moreover, research examining these links is frequently
cross-sectional, primarily because there are few studies in this area
with longitudinal data spanning multiple developmental periods.
Thus, while it is clear that early institutional care is associated with
greater risk of psychopathology and socioemotional problems, less
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is known regarding the trajectories of mental health in PI youth
and how those trajectories may be similar or different from their
never-institutionalized peers. Given the limitations of the existing
literature, the goals of the current study were to not only identify
longitudinal patterns of psychopathology in PI youth from middle
childhood through early adulthood, but to also examine biobeha-
vioral emotion regulation processes as developmental mechanisms
that help to predict the likelihood of following specific mental
health trajectories. In doing so, researchers may be better able to
identify points of intervention that may alter the course of devel-
opmental psychopathology for PI youth.

Whenmodeling the group-based externalizing trajectories, four
unique patterns emerged for PI youth. The majority of PI youth
demonstrated a moderate and stable level of externalizing behav-
iors (44%), with the second largest group demonstrating a low and
stable trajectory (39%). In total, 83% of PI youth remained some-
what stable in their externalizing trajectories, a point further sup-
ported by the high correlations in PI youths’ externalizing
behaviors over time. Although more PI youth were classified in
the moderate and stable externalizing subgroup rather than the
more adaptive low and stable subgroup, it is important to acknowl-
edge that a large subset of PI youth show resilience and display rel-
atively low and stable externalizing behaviors over time, a finding
that can often get lost if simply looking at mean level differences
across NA and PI populations.

The two remaining PI trajectories showed opposite patterns; the
third largest group followed a high and decreasing pattern of

externalizing behaviors (9%) and the fourth group displayed a high
and increasing pattern in their externalizing behaviors (8%). The
fact that some youth increase and others decrease in externalizing
symptoms over time, highlights the need for a group-based person-
centered approach. Variable-centered approaches focusing on the
relation among variables would not be able to capture the signifi-
cant contrast in variation in PI youths’ trajectories, or allow for the
identification of predictors of maladaptive and adaptive trajecto-
ries. Thus, this work elucidates variation in a developmental pat-
tern, rather than simply identifying poorer mental health in
PI youth.

Upon the identification of distinct longitudinal externalizing
trajectories, the next logical step is to determine whether factors
can be identified that increase the likelihood of youth following
a more adaptive trajectory. It is clear that a subgroup of PI youth
do remain relatively low in their externalizing displays. What skills
or deficits help to explain why and how PI youth are more likely to
follow one trajectory than another? Given that the development of
adaptive emotion regulation is heavily embedded within the con-
text of warm and consistent caregiver–child interactions during
early childhood (Sroufe, 1996), a context that PI children did
not experience, and that poor emotion regulation has been theo-
retically and empirically identified as a risk factor for developmen-
tal psychopathology, we tested whether biobehavioral emotion
regulation processes may play a significant role in predicting the
likelihood of following specific mental health patterns. In general,
we found that a functional cortisol response to social stress, greater

Table 3. Multinomial logistic regression of externalizing behavior trajectory groups with self-regulatory abilities at T1

Trajectory group contrasts for PI youth

Low/stable vs. high/increasing Low/stable vs. high/decreasing Low/stable vs. moderate/stable

(n= 52; 39%) (n= 10; 8%) (n= 52; 39%) (n = 12; 9%) (n= 52; 39%) (n = 58; 44%)

B (SE) p Expb B (SE) p Expb B (SE) p Expb

Covariates

Sex (1=male) 6.96 (1.85) .00 158.00 5.45 (1.63) .00 234.24 5.64 (1.49) .00 281.04

Age at T1 (years) −2.39 (.47) .00 .092 −1.76 (.38) .00 .171 −1.24 (.25) .00 .186

Age at adoption (months) −.03 (.08) .62 1.015 −.02 (.06) .70 .884 .02 (.04) .62 1.01

Predictors

Observed emotion regulation −2.92 (1.30) .02 .054 −1.77 (.97) .06 .170 −1.61 (.88) .03 .201

Parent-reported emotion regulation −16.93 (3.48) .00 .001 −13.07 (2.51) .00 .001 −6.72 (1.74) .00 .001

Cortisol response (1= Responder) −4.91 (1.81) .01 .007 −4.03 (1.73) .01 .018 −2.00 (1.25) .04 .135

Trajectory group contrasts for NA youth

Low/stable vs. high/stable
Low/stable vs. moderate/increas-

ing Low/stable vs. moderate/stable

(n= 110; 63%) (n= 8; 5%) (n= 110; 63%) (n = 12; 7%) (n= 110; 63%) (n= 45; 25%)

B (SE) p Expb B (SE) p Expb B (SE) p Expb

Covariates

Sex (1=male) −13.87 (.76) .00 .000 .38 (.78) .62 1.46 −.50 (.42) .24 .607

Age at T1 (years) 1.31 (.49) .00 3.71 −.11 (.18) .54 .895 −.04 (.11) .73 .963

Predictors

Observed emotion regulation −1.22 (.95) .20 .296 −.22 (.52) .70 .806 .06 (.29) .84 1.059

Parent-reported emotion regulation −13.90 (3.41) .00 .001 −7.49 (1.42) .00 .001 −4.46 (.83) .00 .002

Cortisol response (1= Responder) −3.42 (1.68) .04 .033 −.43 (.72) .55 .651 −.63 (.46) .73 .228

Note. Bold font indicates significance.
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observed emotion regulation, and greater parent-reported global
emotion regulation were each associated with a greater likelihood
of being in the low and stable externalizing trajectory compared to
the high-increasing, high-decreasing, or even moderate-stable
externalizing trajectory. Biological, observed, and reported emo-
tion regulation variables were also not correlated with one another,
suggesting that each represents a distinct component of emotion
regulation that may play a role in differentiating developmental
trajectories of mental health.

Importantly, the strongest effects of all emotion regulation
processes emerged when predicting membership in the most mal-
adaptive externalizing pattern (i.e., high and increasing) compared
to the most adaptive pattern (i.e., low and stable). For example,
although cortisol reactivity was a significant predictor in every
comparison, mounting a functional cortisol response was associ-
ated with a −4.91 decrease in the log odds of following the high
and increasing externalizing trajectory compared to the low and
stable trajectory, but only a −2.00 decrease in the log odds of fol-
lowing the moderate and stable trajectory compared to the low and
stable trajectory. The same pattern emerged for observed and
global behavioral regulation. These findings suggest a graded asso-
ciation such that the likelihood PI children will be in the most
adaptive low and stable trajectory increases gradually the better
they are at regulating biologically and behaviorally. Further, the
finding that increases in emotion regulation were associated with
a greater likelihood of following the low-stable trajectory when
compared to the moderate and stable trajectory has significant

intervention and prevention implications because it suggests that
better emotion regulation can matter for even distinguishing the
least problematic or most mild trajectory from the most optimal.

Because we wanted to know how these various trajectories
might differ for NA youth, and whether emotion regulation skills
predict the likelihood of following different externalizing trajecto-
ries in the same way they do for PI youth, we conducted the same
analyses with a NA sample. Although no direct comparisons were
examined, visual comparisons showed similar patterns emerged, as
expected, a higher proportion of NA youth were classified in the
subgroup following the most optimal low and stable externalizing
trajectory. However, we still questioned whether biobehavioral
emotion regulation processes would predict the likelihood NA
youth would follow the low and stable trajectory compared to less
optimal ones. In general, only parent-reported global emotion
regulation significantly increased the likelihood of NA youth fol-
lowing the low and stable pattern of externalizing behaviors when
compared to high-stable, moderate-increasing, and moderate-sta-
ble patterns. There was one exception; mounting a functional cor-
tisol response to social stress increased the likelihood of being in
the low and stable subgroup when compared to the most maladap-
tive high and stable externalizing group. The link between lower
cortisol responses and externalizing behaviors in never-institution-
alized samples has been previously demonstrated (Konzok et al.,
2021), and fits with the current findings.

In general, results could mean that broader global regulation is
most important for NA youths’ externalizing patterns. For PI

Figure 4. Three-class group trajectory model of internalizing behaviors for PI youth.
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youth, global regulation in addition to the context-specific biologi-
cal and observed emotion regulation in the TSST-C were impor-
tant predictors of variation in externalizing trajectories. It is not
entirely clear why biobehavioral emotion regulation processes
might matter more for PI youths’ externalizing trajectories. The
dorsal striatum is part of the mesolimbic system, which is known
to be sensitive to environmental adversity (Konzok et al., 2021).
Thus, early adverse environments experienced by PI youth may
affect dorsal striatum activity to an even greater extent than in
NA samples, resulting in a stronger link between the cortisol stress
response and variation in externalizing patterns in PI populations.
Or perhaps, a broader general control of emotion is all that is
needed for typically-reared children who show more typical bio-
logical and social responses to stress. For PI youth, a population
with a greater propensity to display non-typical biological stress
responses across neurobiological systems (Koss et al., 2016) and
difficulties in social interactions (Cáceres et al., 2021; Pitula
et al., 2019), neurobiological regulation and control of social
behavior may be particularly important predictors of externalizing
behaviors, especially in emotionally-charged social contexts where
appropriate social interaction is both expected and the goal.

It is also possible that in order to capture the influence of these
distinct regulatory processes for NA youth, we may have to look
earlier in development; we may be witnessing PI youth relying
on emotion-regulation skills they refined post adoption to
“catch-up” to their typically-reared peers. Indeed, previous work
has linked better emotion regulation with fewer behavior problems

in early childhood for NA youth (Gartstein et al., 2012; Perry,
Dollor, et al., 2020; te Brinke et al., 2021), and provided evidence
that the normative decline in externalizing behaviors across child-
hood may be a function of NA youths’ early emerging self-regula-
tory abilities (e.g., Calkins & Dedmon, 2000; Perry, Dollor,
et al., 2020).

Whenmodeling trajectories of internalizing symptoms, a three-
class trajectory was the best fit for both NA and PI youth. The spe-
cific patterns within the PI and NA models were also similar. The
majority of PI (65%) and NA (71%) youth demonstrated a low but
increasing trajectory. The second largest group for both PI (33%)
and NA (23%) youth showed a moderate but increasing trajectory.
The largest increases for both of these trajectories across both the
PI and NA models occurred from assessment 3 to assessment 4.
These data were collected between July of 2020 and September
of 2020, a time that directly coincided with the most invasive
lock-down period of the coronavirus pandemic. Because we know
that youth report pandemic-related stress in the form of both
increased anxiety and depression (Crescentini et al., 2020;
Racine et al., 2020; Weissman et al., 2021), it is probable that some
of the increase in internalizing behaviors displayed from assess-
ment 3 to assessment 4 in both groups is related to pandemic stress.

The low and increasing PI trajectory showed a slight increase in
internalizing symptoms from assessment 2 to assessment 3 when
youth were 8–17-years-old. Interestingly, we have also found evi-
dence that increases in PI youths’ cortisol reactivity across adoles-
cence are associated with increased internalizing-type symptoms

Figure 5. Three-class group trajectory model of internalizing behaviors for NA youth.
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and socially anxious behaviors (Perry, Depasquale, et al., 2020;
Perry et al., 2022). Thus, it is possible that brain structure adapted
to hypocortisolism early in life and increases in cortisol reactivity
to more typical levels in middle childhood and adolescence may be
considered “too much,” thereby exacerbating internalizing, but not
necessarily externalizing, symptoms (Strüber et al., 2014). It is also
possible that the lack of association between cortisol responding
and internalizing symptoms found in the current study, can be par-
tially explained by pubertal effects on PI youths’ HPA functioning
and mental health. Future research is needed to better elucidate
these associations.

The last trajectory identified for both PI (2%) and NA (6%)
youth was characterized by a high and decreasing pattern. On aver-
age, PI youth in this trajectory displayed higher internalizing
behaviors than the NA youth on the same trajectory, and these
individuals remained high even after showing a decrease. NA
youth on the high and decreasing trajectory showed levels similar
to those in the moderate and increasing trajectory by assessment 4.
Because very few individuals fell into these trajectories in both the
PI and the NA model, caution should be taken when interpreting
these findings. Additional empirical work is needed to better
understand youth experiencing the highest and most consistent
externalizing behaviors from childhood through young adulthood.

Although biological, behavioral, and global emotion regulation
processes distinctly predicted the likelihood of PI youth following
unique externalizing trajectories, generally, only parent-reported
global emotion regulation was a significant predictor of internal-
izing trajectories for both PI and NA populations. Thus, overall,

findings suggest that emotion regulation processes, particularly
biological stress-responding and observed emotion regulation
behaviors during social contexts may be more important for PI
youths’ externalizing behaviors than their internalizing behaviors.
This may be because biological and behavioral regulation during
social exchanges allows youth to display more appropriate behav-
ior, reducing the likelihood of PI youth engaging in aggression or
defiance. These specific emotion regulation skills, over and above a
general global ability to control emotion, may not be as influential
for internalizing symptoms that are often not as evident, or seen as
troublesome, to social partners.

The current study had a considerable number of strengths
including: (1) the longitudinal four-assessment design spanning
ages 7–21-years-old, (2) the multimethod approach that allowed
for the investigation of the associations between specific biological,
behavioral, and global emotion regulation processes and youths’
mental health trajectories, (3) the inclusion of a NA sample to
model unique trajectories of mental health problems within early
institutionalized and non-institutionalized samples, and (4) the
examination of internalizing and externalizing trajectories by
group, to not only gain a clearer picture of how patterns in each
change over time, but also to identify the predictive salience of bio-
behavioral emotion regulation for each.

Despite these strengths, the study was also limited in that we
relied on parent-report to assess youths’ internalizing and external-
izing behaviors as well as their global emotion regulation. Thus, the
consistent and significant prediction of both internalizing and
externalizing trajectories, across both PI and NA youth by global

Table 4. Multinomial logistic regression of internalizing behavior trajectory groups with self-regulatory abilities at T1

Trajectory group contrasts for PI youth

Low/increasing vs. high/decreasing Low/increasing vs. moderate/increasing

(n = 85; 65%) (n= 4; 2%) (n= 85; 65%) (n= 43; 33%)

B (SE) p Expb B (SE) p Expb

Covariates

Sex (1=male) −1.38 (1.26) .38 .250 −.20 (.53) .69 .822

Age at T1 (years) .35 (.25) .24 1.42 .17 (.09) .06 1.18

Age at adoption (months) .05 (.06) .34 1.05 −.00 (.02) .91 .961

Predictors

Observed emotion regulation −1.31 (.55) .02 .271 −.47 (.33) .16 .623

Parent-reported emotion regulation −6.50 (1.27) .01 .001 −2.19 (.59) .00 .112

Cortisol response (1= Responder) −.88 (1.06) .56 .415 −.59 (.47) .21 .552

Trajectory group contrasts for NA youth

Low/increasing vs. high/decreasing Low/increasing vs. moderate/increasing

(n= 125; 71%) (n= 10; 6%) (n= 125; 71%) (n= 40; 23%)

B (SE) p Expb B (SE) p Expb

Covariates

Sex (1=male) −.48 (.55) .39 .618 −.15 (.42) .72 .860

Age at T1 (years) .06 (.20) .78 1.058 .02 (.09) .84 1.021

Predictors

Observed emotion regulation .67 (.47) .16 1.958 −.09 (.27) .74 .914

Parent-reported emotion regulation −5.74 (1.15) .00 .003 −2.27 (.61) .00 .028

Cortisol response (1= Responder) .47 (.77) .55 1.600 −.40 (.40) .32 .300

Note. Bold font indicates significance.
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emotion regulation could be attributed, at least in part, to inflated
parameter estimates that resulted from shared method variance.
Moreover, parents’ beliefs about the effects of early institutional
care may have biased their reports of their children’s internalizing
and externalizing behaviors. It is also possible that fewer internal-
izing findings emerged because parents are not as aware of inter-
nalizing symptoms in their children as they are the more easily
observable externalizing symptoms. However, our findings fit well
with research showing increased psychopathology in PI youth
usingmore objectivemeasures such as teacher and child self-report
(Gagnon-Oosterwaal et al., 2012; Kjelsberg & Nygren, 2004; Wiik
et al., 2011). Further, while we did exclude children with known
prenatal conditions such as fetal alcohol syndrome, congenital dis-
orders, and diagnosed cognitive delays, the full prenatal history of
PI children is unknown. Thus, there may be additional factors (e.g.,
genetics, variation in risk) that led to institutionalization that con-
tributed to patterns of psychopathology observed in the current
study. Moreover, previously institutionalized youth who are
adopted by predominantly white families may also face challenges
related to racial differences and feelings of being an outsider in
their adopted family, which may further contribute to mental
health. Future work using a non-PI adoption control group may
help provide important insight and increase generalizability of
findings. Children’s communication skills may also play a role
in the association between observed performance in the stress
paradigm and mental health. Unfortunately, the study is limited
such that we do not have additional measures of children’s com-
munication to use as a baseline comparison. To better understand
the role of children’s communication, future work is needed that
separates the two constructs. Finally, the cell sizes in some of the
most maladaptive group-based trajectories were small, influencing
parameter estimates and making it harder to detect and interpret
the effect of individual biobehavioral emotion regulation compo-
nents. Future work conducted with more children who follow the
most maladaptive trajectories may shed more light on these
associations.

Conclusions

The present study adds to a small but growing literature aiming to
investigate the effects of early institutional rearing on longitudinal
trajectories of developmental psychopathology and is one of few to
investigate potential process mechanisms that help to identify the
way in which early institutional care is associated with subsequent
maladjustment. This work provides evidence that emotion regula-
tion processes functioning at the biological, behavioral, and global
level, are predictive of variation in PI youths’ externalizing trajec-
tories over time. Moreover, findings from this study suggest that
targeting distinct emotion regulation competencies may have a
unique and significant impact for interventions aiming to improve
mental health in PI populations.
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