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Children raised in institutions, considered an extreme example of social deprivation, are one group
through which we can better understand the impact of neglect on child health and development. The
Bucharest Early Intervention Project (BEIP) is the first randomized, controlled trial of foster care as
an intervention for institutionalized children. In this review we describe the mental health outcomes
from the BEIP. Specifically, we report findings on attachment styles, attachment disorders, emotional
reactivity, and psychiatric symptomatology for children in the BEIP. We describe the impact of the
foster care intervention on these outcomes and also describe how outcomes differ by gender and
by length of time spent in the institution. In addition, we explore the influence of genetic variation
on individual outcomes and recovery from early severe social deprivation, as well as the role of
differences in brain development in mediating later psychiatric morbidity. The results from the BEIP
confirm and extend the previous findings on the negative sequelae of early institutional care on
mental health. The results also underscore the benefit of early family placement for children living
in institutions. (HARV REV PSYCHIATRY 2011;19:15–24.)
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Children who experience early deprivation and neglect
have a significantly increased risk of a range of emotional
and behavioral disorders.1−3 Over 500,000 children in the
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United States alone are victims of neglect each year (by es-
timate of the Child Welfare League of America) and there-
fore at risk for a range of negative outcomes across social,
emotional, cognitive, and behavioral domains.

Children raised in institutions—which is considered
an extreme example of social deprivation—are one group
through which we can better understand the impact of ne-
glect on child health and development. Institutional care,
while less common in the United States, remains common
worldwide, with one recent report estimating that up to
eight million children currently live in orphanages (2009
estimate by Save the Children UK). Despite the variability
among institutions, factors that are generally common to in-
stitutional life include isolation, regimentation, an unfavor-
able child/caregiver ratio, lack of psychological investment
by caregivers, and limited stimulation.4

We have known for over 50 years that children raised in
institutions are at great risk for developmental delays and
disorders, including mental health disorders.5 Young chil-
dren with a history of institutional care often show poor
attention, hyperactivity, difficulty with emotion regulation,
elevated levels of anxiety, increased rates of attachment
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disorders, and indiscriminate friendliness.5−10 They are also
at increased risk for a syndrome described by Rutter and
colleagues11 as quasi-autism, a pattern of features similar
to autism but marked by more flexibility in communication
than would normally be expected with autism, more sub-
stantial social approach, and increased incidence of indis-
criminately friendly behavior.

In addition to increased rates of specific psychopathology
in children with a history of institutional care, recent neu-
roimaging and endocrine findings indicate that they have
distinct neurological differences—which are helping us bet-
ter define the global detrimental impact on these children.
For example, one study using MRI identified diminished
white matter connectivity in certain areas of the brain in-
volved in higher cognitive and emotional function (such as
the amygdala and frontal lobe) in adopted children with
a history of institutional care.12 Another study examined
the effects of early institutional care on oxytocin and va-
sopressin, hormones associated with affiliative and posi-
tive social behavior. Institutionalized children were shown
to have lower overall levels of vasopressin and, after in-
teractions with their caregivers, lower levels of oxytocin
than never institutionalized comparison children.13 The au-
thors of this latter study recently extended their inves-
tigation to include cortisol and found that, compared to
never institutionalized children, post-institutionalized chil-
dren showed higher levels of cortisol when interacting with
their mothers than with unfamiliar adults, and that a his-
tory of more severe early neglect was associated with the
highest basal cortisol levels. These differences in cortisol in-
dicate greater dysregulation of the hypothalamic-pituitary-
adrenal (HPA) axis in children with a history of institutional
care.14

Despite the growing literature concerned with the long-
term consequences of institutionalization, most previous
studies faced significant methodological limitations when
examining children with a history of institutional care com-
pared to those without such history. Three such limitations
stand out as being especially problematic. First, children in
all previous studies were not randomly selected for removal
from institutional care. The result is a potential issue of
selection bias, with the consequence that the studies may
not accurately reflect the true degree of impairment that in-
stitutionalized children face. Second, choosing an appropri-
ate comparison group is often difficult since children placed
into institutions may differ in significant ways from children
raised in typical families. Third, previous studies of institu-
tionalized children have been limited by the lack of informa-
tion about these children’s preadoption status. Often little is
known about the conditions in which post-institutionalized
children were raised and about the children’s psychological
and physical status at the time of removal and adoption.

STUDY DESIGN

To address previous difficulties in the study of institution-
alized children and to determine in a definitive manner the
effects of early social deprivation, we launched an ambitious
scientific and humanitarian undertaking, the Bucharest
Early Intervention Project (BEIP).4 The study is the first
randomized, controlled trial of foster care as an intervention
for institutionalized children. The BEIP started in 2000 and
is currently ongoing.

Before discussing the details of the intervention, it is im-
portant to recognize a number of ethical issues we grappled
with prior to launching the study. The participants were a
vulnerable population of children, and we engaged in care-
ful planning to ensure that the study was ethically sound.
We were able to randomly assign children to foster care
or continued institutional care because when we began the
study, there was little or no in-country foster care, and Ro-
mania had banned most international adoption. Thus, chil-
dren randomized to the institutional group were receiving
care as usual. A second ethical requirement that we estab-
lished was that no child whom we placed in foster care would
ever be returned to institutional care. We were able to meet
this guarantee through close collaboration with the Roma-
nian government and also a nongovernmental organization,
Fundatia SERA [Solidarité Enfants Roumains Abandonés]
Romania. Third, we agreed not to interfere with any place-
ment decisions made by the Romanian child protection of-
ficials that might involve removal from the institution of
children randomized to remain there. In fact, many of these
children were reunited with their families or, later in the
project, placed in newly developed government foster care.
Of the 68 children originally assigned to care as usual, only
20 remain in an institution as of this writing.

We initially screened 187 children younger than 31
months of age who were living in any of the six institu-
tions for young children in Bucharest, Romania. A total of
51 children were excluded for medical reasons, including
obvious chromosome, genetic, or neurological abnormalities
or fetal alcohol syndrome. The remaining 136 children were
enrolled in the study. Comprehensive assessments were per-
formed on these children at the time of enrollment, and their
caregiving environments in the institutions were described.
Following the baseline assessments, half of the children in
the study were randomly assigned to foster care created
specifically for the study (referred to in this article as the
foster care group), and half to continued institutional care
(referred to as the care-as-usual group). The foster parents
were recruited and screened prior to placement and received
extensive training, monitoring, and support from study staff
that continued after placement.15 The average age at foster
care placement was 22 months (range, 6–31 months).
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After randomization, children were seen for follow-up as-
sessments at 30, 42, and 54 months of age. The development
of children in foster care was compared to the development
of children randomized to remain in the institutions and to
a group of never institutionalized, typically developing chil-
dren (community controls). We assessed a broad range of de-
velopmental domains, including physical growth, cognitive
function, social-emotional development, attachment, prob-
lem behaviors and psychiatric symptomatology, language
development, caregiving environment, genetics, and brain
development (Table 1). In this article we will review some
of the previous findings of the BEIP, with a focus on mental
health outcomes.

Regarding methods, all observational procedures were
videotaped in Bucharest and then coded in the United States
or in Romania by coders who were unaware of group status
and often unaware of the design of the study. All coders at-
tained reliability in observational and interview measures.

RESULTS: FINDINGS IN INSTITUTIONALIZED
CHILDREN

All our findings to date have been analyzed by adopting
an intent-to-treat design, which preserves randomization
by evaluating results based on original group membership
rather than current placement. This approach is the most
statistically stringent, and thus our results, across domains,
are likely conservative estimates of the effects of the inter-
vention.

Attachment

Attachment was assessed using the Strange Situation
Procedure.16 This paradigm includes a series of eight brief
episodes between a child, his or her regular caregiver, and
a stranger. These episodes are designed to assess individ-
ual differences in the child’s use of the caregiver as a se-
cure base. Two aspects of the child’s behavior are coded:
(1) the amount of exploration (e.g., playing with new toys)
that the child engages in throughout the episodes, and
(2) the amount to which the child seeks proximity to the
caregiver in response to distress induced by separation. In
our sample, institutionalized children were assessed with
their single “favorite” caregivers as determined by staff con-
sensus. If a favorite caregiver could not be identified, a child
was assessed with a caregiver who worked frequently with
the child and knew the child well. Children living in the com-
munity were assessed with their mothers. From the child’s
behavior, attachment styles were classified as one of four
types: secure, avoidant, resistant, or disorganized. These
categories can be further reduced to secure versus insecure
attachment, the latter encompassing avoidant, resistant,

and disorganized styles, or organized (secure, avoidant, and
resistant) versus disorganized. In general, both secure and
organized attachments are considered protective for psy-
chopathology, whereas insecure and disorganized attach-
ments styles suggest greater cause for concern.17,18

At the baseline assessment, only 19% of institutionalized,
but 74% of never institutionalized, children were securely
attached. Further, only 22% of the institutionalized children
had an organized attachment to their favorite caregivers, as
compared to 78% of (never institutionalized) children living
with their biological parents. In addition, 13% of institu-
tionalized children had so little attachment behavior that it
could not even be classified as disorganized and was desig-
nated unclassifiable. Finally, whereas 100% of community
children were rated as having fully formed attachments,
only 3% of institutionalized children were so rated. All of
these differences were large and statistically significant.19

Attachment Disorders

The Disturbances of Attachment Interview was used to
evaluate signs of clinical disturbances of attachment. Re-
sponses of caregivers to the interview were coded to de-
rive continuous scores of emotionally withdrawn/inhibited
and indiscriminately social/disinhibited reactive attach-
ment disorder (RAD). Emotionally withdrawn RAD is typi-
cally characterized by the absence of organized attachment
behaviors, impaired social engagement and reciprocity, and
problems with emotion regulation. Indiscriminately so-
cial/disinhibited RAD is generally described by a lack of ex-
pected hesitance about engaging with unfamiliar adults, a
failure to check back with a caregiver in unfamiliar settings,
and the willingness to approach, interact with, and even go
off with complete strangers. Items are scored on a scale of
zero (none or never) to two (considerable or frequently).

At baseline, children in the institutionalized group
demonstrated significantly higher levels of emotionally
withdrawn/inhibited RAD than children in the community
comparison sample. Institutionalized children also scored
significantly higher than the community sample on in-
discriminately social/disinhibited RAD. The differences in
signs of both types of RAD were large and statistically
significant.19

Emotional Reactivity

Children in our sample were also administered two tasks
from a standardized battery called the Lab-TAB. These two
tasks, called Puppets and Peek-a-Boo, were designed specif-
ically to elicit positive affect in young children. For the Pup-
pets task, the child was seated on his or her caregiver’s lap
and presented with two puppets that talked to each other
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Table 1: Measures Administered to 8 Years

Measures Construct evaluated
Baseline

assessment
30-month

assessment
42-month

assessment
54-month

assessment
8-year

assessmenta

Attachment
Disturbances of Attachment

Interview
Attachment disturbances &

disorders
X X X X X

Stranger at the Door Indiscriminate behavior X X
Strange Situation Procedure Attachment style X X X

Brain/behavioral
EEG (asymmetry, coherence,

and power)
Brain function X X X X

Dot probe task Engagement and
disengagement of attention

X

Facial emotion discrimination
(ERP, VPC)

Emotion discrimination X X X X (ERP only)

Familiar-unfamiliar face
recognition (ERP, VPC)

Face recognition X X X

Mismatch negativity (EEG) Auditory attention X X X
Posner cued-attention task Orientation to sensory stimuli X
Magnetic resonance imaging Brain structure X

Caregiving environment
Observational Record of

Caregiving Environment
Quality and frequency of

caregiver behaviors
X X X

Cognition
Bayley Scales of Infant

Development
Mental, motor, and behavioral

development
X X X

Wechsler Preschool Primary
Scale of Intelligence

Verbal and performance IQ X

Wechsler Intelligence Scales for
Children

IQ X

Emotional reactivity/temperament
LAB-TAB Puppets Episode Attention and positive/negative

affect
X X X

LAB-TAB Peek-A-Boo Task Attention and positive/negative
affect

X X X

Genetics
Buccal swabs Saliva X X

Hypothalamic-pituitary-adrenal axis
Salivary cortisol Integrity & responsiveness of

HPA axis
X

Language
Receptive-Expressive Emergent

Language Test
Receptive & expressive

language
X X

Reynell Developmental
Language Scales

Verbal comprehension &
expressive language

X X

Language sample from free play Spontaneous expressive
language

X
(participant

subset)

X
(participant

subset)
Nonword repetition Vocabulary predictor X
Sentence repetition Grammar X
Rapid naming Vocabulary predictor X

Motor skills
Bruininks-Osteretsky Test of

Motor Proficiency
Gross and fine motor skills X

(Continued on next page)
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Table 1: Measures Administered to 8 Years (Continued)

Measures Construct evaluated
Baseline

assessment
30-month

assessment
42-month

assessment
54-month

assessment
8-year

assessmenta

Physical growth
Head circumference X X X X X
Height X X X X X
Weight X X X X X

Problem behaviors
Infant Toddler Social Emotional

Assessment
Symptoms of behavior &

emotion problems
X X X

Psychiatric problems
Preschool Age Psychiatric

Assessment
Psychiatric symptoms and

disorders
X X

Social communication and interaction
Early Social Communication

Skills
Nonverbal communication X X X

Crowell Play Procedure Caregiver-child interaction X X X

Placement disruptions
Changes in placement status X X X X

ERP, event-related potential; VPC, visual paired-comparison task.
aResults from data collected at the 8-year assessment are not yet available.

and to the child, and attempted to tickle the child. In the
Peek-a-Boo task, the child was seated on the lap of a research
assistant and watched as the child’s caregiver played peek-a-
boo through a wooden screen with open and closed windows.
The tasks were videotaped and subsequently coded for the
child’s facial expressions, vocal behaviors, and attention to
the task presentations.

At baseline, children who were in the institutionalized
group displayed significantly less positive affect and signif-
icantly more negative affect during these tasks compared
to typically developing Romanian children living with their
biological parents.20

RESULTS: FOSTER CARE INTERVENTION

Let us turn our attention to the efficacy of our foster care
intervention. Like the group randomized to continued insti-
tutional care, the foster care group was assessed initially
and again at 30, 42, and 54 months.

Attachment

At 42 months, the Strange Situation Procedure was re-
peated, and episodes were coded using a modified coding
scheme that is used with preschool children. This system
distinguished five attachment patterns—secure, avoidant,
dependent, disorganized/controlling, and insecure/other—
that were combined to contrast secure versus insecure
(all others) attachment and typical (secure, avoidant, de-

pendent) versus atypical (disorganized/controlling, inse-
cure/other) attachment. Again, secure attachment is ex-
pected to function as a protective factor, and atypical as
a risk factor, for psychopathology.

The foster care intervention favorably affected security
and organization of attachment. At 42 months, 65% of chil-
dren in the never institutionalized group and 49% of chil-
dren placed in foster care demonstrated secure attachment.
Statistically, this percentage for the foster care group was
significantly larger than the 18% of children in the care-as-
usual group who were securely attached. The distribution of
the particular attachment patterns across the three groups
of children differed significantly. For example, when ana-
lyzed with the dichotomy of typical versus atypical attach-
ment, substantially more children in the foster care group
had typical attachment patterns (77%) than children in the
care-as-usual group (54%), a difference that was statistically
significant.15

Attachment Disorders

Following randomization to the foster care group, children
had large and statistically significant reductions in signs of
emotionally withdrawn/inhibited RAD. Specifically, children
in the foster care group had no elevation in signs of emotion-
ally withdrawn/inhibited RAD compared to children in the
community (never institutionalized) sample at 30, 42, and
54 months of age. In contrast, both the children in foster
care and the community children had statistically signifi-
cantly fewer signs of emotionally withdrawn/inhibited RAD
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than children in the care-as-usual group. The reductions in
signs of indiscriminately social/disinhibited RAD for chil-
dren placed in foster care were less dramatic. Only at 42
months were children in the foster care group statistically
significantly lower than the care-as-usual group.

Because these results concerning attachment disorders
were based exclusively on structured interviews with care-
givers, we decided that it would be potentially helpful to add
an observational measure of attachment behavior when the
children were 54 months of age. The additional measure,
the Stranger at the Door Procedure, assesses for the indis-
criminate/disinhibited pattern of RAD, in which the child
lacks the expected reticence about engaging with unfamiliar
adults. The procedure was added after some of the 54-month
assessment had been completed, with the consequence that
only 99 of the 136 children had codable data from this assess-
ment. In this Stranger at the Door Procedure, we arranged
to have the children and their primary caregivers greet a
research assistant who was unknown to them at the door
when he arrived for a home visit assessment. The stranger
invited the child to accompany him out of the house (or insti-
tution) by saying, “Come with me. I have something to show
you.” The parent/caregiver was instructed not to give in-
structions to the child about what to do. We coded whether
the child “left” with the unfamiliar research assistant or
not. Behavior of the children in this procedure was differ-
ent in the three groups, with the majority of children in the
care-as-usual group accompanying the stranger, compared
to almost none of the community children, with the foster
care group in between these extremes.21

Emotional Reactivity

At 30 and 42 months of age, the two previously discussed
tasks from the Lab-TAB were again administered to exam-
ine the effects of the foster care intervention on measures of
positive and negative affect. Results revealed that at both
30 and 42 months, children taken out of the institution and
placed into foster care displayed statistically significantly
greater positive affect in response to the tasks compared to
children randomized to remain in institutional care. There
were no differences in negative affect between the groups.
Children placed into the foster care intervention also dis-
played greater attention to the tasks than children random-
ized to remain in the institution.22

Psychiatric Symptomatology

Psychiatric symptoms were assessed at 54 months of age us-
ing the Preschool Age Psychiatric Assessment (PAPA),23 a
semistructured psychiatric interview of parents/caregivers
that assesses the full range of psychiatric symptoms and

disorders in children aged two to five years. The PAPA also
assesses school/day-care functioning, family structure and
functioning, parenting behaviors, and demographic vari-
ables, including socioeconomic status. Results indicate that
a substantial number of children in our sample had psychi-
atric disorders. For example, 53% of children who had ever
been placed in institutions (both the foster care and care-
as-usual groups) had a diagnosable psychiatric disorder at
54 months. In contrast, only 22% of never institutionalized
children met criteria for a disorder. Using a logistic regres-
sion model, this difference in disorders between institution-
alized and never institutionalized children was significant.
Children in both the care-as-usual and foster care groups
had higher levels of internalizing symptoms and disorders
(anxiety disorders and depressive disorders) and externaliz-
ing symptoms and disorders (attention-deficit/hyperactivity
disorder [ADHD], oppositional defiant disorder, and conduct
disorder), and were also more impaired, than the never in-
stitutionalized group. Indeed, children in the care-as-usual
group were nearly three times more likely to be diagnosed
with anxiety disorders than children in the never institu-
tionalized group.24

We also explored the impact of foster care placement on
rates of emotional and behavioral disorders. As hypothe-
sized, children in the foster care group exhibited signifi-
cantly fewer internalizing disorders, such as anxiety, than
children in the care-as-usual group. However, the same ef-
fect was not seen with externalizing disorders. There was no
statistically different rate of externalizing disorders, such as
ADHD, oppositional defiant disorder, and conduct disorder,
between the care-as-usual and foster care groups.24

DISCUSSION

Timing Effects

Due to the nature of this study design, we were able
to examine the impact of the timing of the interven-
tion on outcomes, thus examining whether children placed
into foster care earlier had different outcomes than those
children placed later. While outcomes in some domains,
such as IQ,25 suggest clear effects of timing, evidence of
timing effects on psychiatric outcomes was more limited.
Children placed in foster care before 24 months of age
demonstrated more secure attachments at 42 months than
children placed in foster care after 24 months. Also, the
earlier children were placed in foster care, the more orga-
nized their attachments.15 Timing had no impact, however,
on other psychiatric outcomes.24

There are several hypotheses for why externalizing
symptoms/disorders were not affected by the foster care
intervention. It may be that prenatal experiences of the
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children, such as malnutrition or drug exposure, led to sub-
stantially increased risk of externalizing disorders. Alter-
natively, it may be that the intervention, with an average
age at placement of 22 months, was started too late, and
thus the neural architecture that underlies externalizing
disorders might have already been established and passed
through its sensitive period.

Gender Differences

One of the most striking findings regarding psychiatric
outcomes in this study was the gender difference. Female
gender was protective for virtually all types of psychopathol-
ogy among children with a history of institutional rearing.
This finding was in contrast to the never institutionalized
group, which showed males more vulnerable to external-
izing symptoms but no gender differences in internalizing
symptoms. For children with a history of institutional
care, the majority of internalizing-symptom reduction was
seen in female children, with limited recovery in the male
children placed in foster care. Males in foster care were
as likely as males in the care-as-usual group to exhibit
internalizing symptoms.24 The seeming protective effect
in females may be the result of biological differences,
cultural practices with regard to how male and female
children are treated, or females’ better capacity to benefit
from the enhanced caregiving available in the foster care
setting.

Gene-Environment Interaction

Though the results presented above indicate the potential
for enhanced foster care to minimize or even reverse the
negative effects of early institutional care on psychological
outcomes, this study and others have noted that recovery
is not uniform across all children.26 One area of recent
interest is the interaction between genetics and the envi-
ronment in mental health outcomes. For example, there
is increasing evidence that variations in gene sequences
interact with early life stress to affect the development of
depression.27−29 However, few studies have investigated
the possible gene-environment interaction for children in
the setting of early social deprivation. Two recent studies
from the English and Romanian Adoptee Project have
demonstrated that the effects of severe early institutional
deprivation can be moderated by genetic variation. In the
first study a particular haplotype of the dopamine trans-
porter (DAT), which contained the 10 allele of the variable
number tandem repeat (DAT VNTR) previously associated
with ADHD in non-institutionalized children, moderated
the relationship between symptoms of ADHD and institu-
tional care in later childhood and in adolescents.30 In the

second study the short allele of the serotonin transporter
gene length polymorphism (5HTTLPR) moderated the
relationship between severe psychosocial deprivation in
early life and the development of emotional problems in
adolescence.31

The BEIP study design allows further delineation of en-
vironmental impact through gene-environment studies. In
particular, following the randomization to foster care, one
can investigate the impact not only of early exposure, but
also of a changed environment. Buccal swab DNA was col-
lected from children enrolled in the BEIP and genotyped
for the catechol-O-methyltransferase (COMT) val 158 met
functional polymorphism that has been implicated previ-
ously in mood disorders.32−34 COMT is the main regulator
of dopamine and other catecholamines in the prefrontal cor-
tex; the met variant has a fourfold decreased enzyme ac-
tivity, resulting in slower degradation of dopamine in the
prefrontal cortex; and studies show a co-dominant effect of
these alleles such that heterozygotes have an intermediate
phenotype of enzyme level, and thus levels of dopamine,
in the prefrontal cortex.35,36 Due to the known relation be-
tween catecholamines levels and mood disorders, COMT en-
zyme level variations and genetic variations have been ex-
tensively investigated in relation to the pathophysiology of
mood disorders. One study previously found a relation be-
tween the val allele and early-onset mood disorders.37 In
the BEIP we examined the relationship between the COMT
allele status and depressive symptoms as measured on the
PAPA at 54 months of age in 98 of the 111 children for
which PAPA data was collected. There were no differences
on the PAPA between the 98 children for whom a geno-
type was obtained and the 13 children who either refused
DNA collection or for whom genotype data was not obtained
secondary to DNA quality. Results indicate that the mean
level of depressive symptoms was lower among participants
with the met allele compared to those with two copies of the
val allele (p < 0.05). After controlling for group and gen-
der, children with the met/met or met/val genotype had sig-
nificantly lower rates of depressive symptoms compared to
children with the val/val genotype, suggesting an interme-
diate impact for heterozygotes. Furthermore, findings dif-
fered significantly within groups. In the care-as-usual group,
we identified a significant protective effect of the met allele
on depressive symptoms: compared to children with val/val
genotypes, the risk for depressive symptoms was lower by
an estimated 108% for children homozygous for the met/met
allele, and by an estimated 60% for heterozygous (met/val)
children. The protective effect of the COMT genotype was
thus specific to the children with the greatest exposure to in-
stitutional care, since this relationship was not seen within
the foster care group.38

These findings are similar to those in the two English
and Romanian Adoptee Project studies discussed earlier,
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where the impact of genotype appeared stronger in those
children adopted after six months of age. Collectively, these
studies demonstrate that genetic variation can moderate the
outcome of institutional care, but point to the possibility that
the duration and timing of social deprivation may further
modify genetic influences.

Brain Development and Psychiatric Morbidity

Though the association between institutional care and poor
mental health outcomes is well established, to our knowl-
edge no study to date has indentified a precise neurodevelop-
mental mechanism through which early severe deprivation
affects later psychiatric morbidity.

Electroencephalogram (EEG) was performed on all chil-
dren prior to randomization to the foster care intervention
(at ages 6 to 30 months). Significant reductions in alpha rel-
ative power and increases in theta relative power were seen
among institutionalized children in frontal, temporal, and
occipital regions.39 Although several explanations for this
pattern of brain findings are possible, it has been posited
(in ADHD) that the pattern of elevated low-frequency ac-
tivity and reduced high-frequency activity reflects a devel-
opmental delay in cortical maturation.40−42 In typically de-
veloping children, this pattern of EEG power is evident in
earlier developmental stages; as children mature from in-
fancy through middle childhood, their EEGs are character-
ized by increasing power at higher-frequency components.43

Longitudinal findings documenting a substantial delay in
cortical maturation among children with ADHD, as com-
pared to children without the disorder, appear to support the
developmental-delay theory.44 In the BEIP, this pattern of
brain activity predicted symptoms of hyperactivity and im-
pulsivity at age 54 months (assessed on the PAPA), and de-
lay in cortical maturation significantly mediated the associ-
ation between institutionalization and ADHD symptoms.45

This neurodevelopmental mechanism was specific to the de-
velopment of the ADHD symptoms of hyperactivity and im-
pulsivity, and was unrelated to other types of psychopathol-
ogy, including anxiety, depression, and disruptive behavior
disorders.

These results indicate that the difference in prevalence
of hyperactivity and impulsivity between children with a
history of early institutional care, compared to their never
institutionalized peers, may be explained, at least in part,
by differences in brain development between these groups.
This result suggests that cortical maturation is sensitive to
early environmental context, and provides novel evidence of
a neurodevelopmental pathway linking institutionalization
to psychopathology.

CONCLUSIONS

The results from the BEIP confirm and extend the previ-
ous findings on the negative sequelae of early institutional
care on mental health. As the first randomized, controlled
trial of foster care as an intervention for children living
in institutions, the results from this study also underscore
the benefit of early family placement and enhanced caregiv-
ing for children living in institutions. Specifically, altering
early experience by removing young children from institu-
tions and by placing them in foster care resulted in im-
proved attachment patterns, reduced signs of emotionally
withdrawn/inhibited RAD, improved measures of positive
affect, and reduced prevalence of internalizing disorders.
Additional factors, which we are now exploring, are the in-
fluence of genetic variation on individual outcomes and re-
covery from early severe social deprivation, and the role of
differences in brain development in mediating later psychi-
atric morbidity.

There are several limitations that should be noted. First,
as previously mentioned, the mean age of placement into
foster care for participants in this study was nearly two
years, and thus the study is unable to address the potential
consequences of earlier placement into foster care on the de-
velopmental trajectory in these domains. Second, the data
collected so far in this study provide information on out-
comes only at the age of 54 months. Future research needs
to investigate whether the results found here persist into
adolescence and adulthood. Third, both the Romanian insti-
tutions and the high-quality foster care system set up for
this study may not be representative of the care in other
settings, with the consequence that these results may not
be generalizable to all children with a history of early psy-
chosocial deprivation or institutionalization.

What are the long-term implications of this body of work
from both a policy and developmental perspective? First,
this project may already have had an impact in Romania,
which several years ago passed a law forbidding the institu-
tionalization of children under two years of age unless the
child is severely handicapped. Second, this project has im-
plications for the nearly 100 million orphaned or abandoned
children around the world (UNICEF estimate), for whom a
common societal response is to place them in institutions. As
it is increasingly clear that institutional care has a signifi-
cant negative impact on these children, our results highlight
the importance of carefully evaluating this practice and of
removing children from institutions as early in life as possi-
ble. Third, our results have implications for the thousands of
children in the United States who are managed within the
child protection system. Specifically, the earlier that chil-
dren in child protective services can be placed in enhanced
and stable caregiving environments, the better the potential
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outcomes will be. Finally, these studies have implications for
the understanding of sensitive periods in human brain de-
velopment since the timing of the foster care intervention
differentially affects recovery, with the particular difference
depending upon the domain being examined. Understand-
ing these sensitive periods may, in turn, lead to a better
understanding of how the structure of experience weaves
its way into the structure of the brain—leading to renewed
efforts by policymakers to ensure that all our children get
off to a good start in life.

Declaration of interest: The authors report no conflicts of
interest. The authors alone are responsible for the content
and writing of the article.
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