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Abstract

There is clear evidence that early deprivation in the form of early institu-
tional care affects children both immediately and long after they are removed
from the institution.This article reviews themodern literature on the impact
of institutional care from animal models to longitudinal studies in humans.
Importantly, we examine the current understanding of neuroendocrine reg-
ulation in the context of early deprivation.We discuss the opportunities and
limitations of studying the effects of deprivation in previously institutional-
ized children, review behavioral findings and related neurobiological studies,
and address the physical health ramifications of institutional care. Finally, we
touch on future directions for both science and intervention.
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BRIEF HISTORY OF RESEARCH ON INSTITUTIONAL EFFECTS
ON YOUNG CHILDREN

Overview and Early Focus

Institutionalization in infancy is a well-studied adverse childhood experience. Research on chil-
dren adopted early in life from institutional care provides evidence of deprivation’s detrimental
effects on development. Into the early twentieth century, placement into institutional care often
ended in death (Lynch 2000, Ransel 2014). As higher standards of nutrition, nursing care, and dis-
ease prevention became the norm, mortality rates dropped. In the early era of scientific research
on institutionalized children, researchers in the 1930s through the 1960s found that institutional

94 Gunnar • Reid

A
nn

u.
 R

ev
. D

ev
. P

sy
ch

ol
. 2

01
9.

1:
93

-1
18

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lr
ev

ie
w

s.
or

g
 A

cc
es

s 
pr

ov
id

ed
 b

y 
20

6.
71

.2
50

.5
0 

on
 0

1/
21

/2
0.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 



DP01CH05_Gunnar ARjats.cls December 20, 2019 9:13

care resulted in serious developmental delays (Rutter 1972). This work resulted in the closure of
most orphanages in industrialized countries in favor of foster care for children needing care.

Modern Era

Research on the effects of institutional care was renewed with the fall of communism in the
early 1990s, when the world learned of the many institutionalized children in Russia and Eastern
Europe. Current studies of previously institutionalized (PI) children focus on the initial wave of
Romanian children adopted into families and then the thousands of children arriving into high-
income countries from institutions in Eastern Europe, Russia, East Asia, Central/South America,
South Asia, and Africa. These PI adoptees typically experience institutional care as infants that
ends with adoption into well-resourced families mostly before age 3. The modern era of research
on institutionalization has addressed not only the impact of early deprivation but also the processes
that underlie PI children’s developmental trajectories. The heterogeneous, often co-occurring as-
pects of deprivation can be understood on three levels: (a) the failure to address basic needs such
as adequate health care and nutrition; (b) the lack of developmentally appropriate stimulation that
supports sensorimotor, cognitive, linguistic, and social development; and (c) the lack of stable,
consistent relationships with adults in which attachment relationships can form (Gunnar 2001).
Across all levels, deprivation acts as a lack of experience-expectant inputs for a young child.

In this article, we describe how modern studies of the institutional environment are conceptu-
alized, how confounds are addressed, and how the work is aligned with animal models. We give a
brief overview of behavioral findings and review research on the associations between behavioral
and neurobiological impacts.We then address the role of neuroendocrine regulation, followed by
an overview of physical health. Finally, we touch on the future directions for research.

STUDIES OF THE INSTITUTIONAL ENVIRONMENT

Description and Conceptualization

Though institutional care varies considerably across different countries and time periods, com-
monalities exist that reflect the demands of affordable care for a number of children with a limited
number of adults. This often leads to a sort of assembly-line care, where adults move efficiently
through a room of children as they engage in one caregiving task (e.g., diapering) followed by the
next.The amount of individualized, face-to-face interactionwith adults can be very limited (Smyke
et al. 2007). While efficiency is enhanced by grouping children by age and caregiving needs, this
further limits the opportunity to form stable attachments as children change rooms and caregivers
as they grow. The overall effect has been described as benign neglect (van IJzendoorn et al. 2011).
While children’s basic physical needs are often met in those situations, children’s needs for lin-
guistic, sensory, and social stimulation often are not. Further, although the food provided may
be adequate in calories and nutrients, it is not clear that children actually digest a sufficient diet.
Group rearing increases the risk of disease, intestinal parasites, and stress, all of which can hamper
the intestine’s ability to absorb nutrients ( Johnson & Gunnar 2011). This leads to many children
sufferingmicronutrient deficiencies (Fuglestad et al. 2008).However, deprivation is not inevitable.
Institutions can be reorganized to provide more family-like care (McCall et al. 2019). Generally,
such care improvements are reflected in better physical and cognitive development (Woodhouse
et al. 2018).However, even in model institutions with family-like groups, high staff-to-child ratios,
and cognitive stimulation, children may still show psychosocial effects of institutional care, likely
due to the lack of stable attachment figures (Tizard & Rees 1975).
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Confounds and Solutions

Children do not end up in orphanages by chance: The factors that led them into institutions may
contribute to the outcomes observed.Many are born into poor families who cannot care for them.
They are more likely to be the products of stressed pregnancies and may suffer from the impact
of prenatal stress (Gunnar & Davis 2013). This is consistent with the evidence of low birth weight
among children placed in institutional care (Dobrova-Krol et al. 2008). In some countries, disabled
or HIV-infected children are institutionalized out of the belief that the institution has more re-
sources for their care (Dobrova-Krol et al. 2010). These factors and others may help explain some
of the variance in the cognitive, emotional, and physical outcomes observed among institution-
alized children. The Bucharest Early Intervention Project (BEIP) attempted to control for many
of these factors by assessing children early and then randomly assigning some to study-designed
foster care while the others remained in care-as-usual (i.e., the institution and later a variety
of care conditions) (Zeanah et al. 2003). However, this is the only random assignment study of
institutional care. Because random assignment is not feasible in most instances, our understanding
of the causal role of deprivation is supported by studies in animals, where causality can be better
inferred.

Animal Models

Beginning with studies of surrogate-rearedmonkeys (Harlow et al. 1971), animal studies have con-
firmed that psychosocial deprivation has major socioemotional consequences for infant primates.
When reared only on a cloth surrogate, monkeys are profoundly disturbed. For this reason, after
a week or so of nursery rearing, surrogate-reared infants are brought together with other infants
daily to play and socialize. This does help to normalize their development, although considerable
effects are still found (Champoux et al. 1991). On the surface, surrogate-peer rearing seems like
institutional rearing. The difference, however, is that baby monkeys are motorically competent
from birth and do play with one another. Infant humans cannot self-locomote for months and do
not interact much with other infants. Thus, the surrogate-peer rearing paradigm is probably more
enriched than most institutional rearing contexts. Regardless, many of the outcomes of surrogate-
peer rearing mimic findings from PI children, including heightened anxiety, problems regulating
emotional behavior, and decreased social competence (Suomi 1997).

One rodent paradigm approximates institutional rearing: the artificial rearing or “pup-in-the-
cup”paradigm (Thomas et al. 1998). In this model, infant rats are placed in a cup that sits in a warm
water bath. The pup is fed through a cannula into the gut or cheek, and its anogenital region is
wiped several times a day to stimulatemicturition (Lomanowska&Melo 2016).The consequences
of this rearing are similar to what has been observed in PI children: specifically, problems in exec-
utive functions, heightened anxiety, impairments in reward processing, and blunted reactivity of
the HPA axis (Lomanowska &Melo 2016). In sum, animal models that mimic elements of typical
care of infants in institutions clearly demonstrate that early deprivation of psychosocial care has
long-term impacts on cognitive and socioemotional functioning and that the unavoidable con-
founds in studies of human PI children are not likely to be the reason for many of the observed
PI outcomes.

BRIEF OVERVIEW OF BEHAVIORAL FINDINGS: RECAPITULATION
AND EXTENSION OF EARLY WORK

There is tremendous heterogeneity in behavioral functioning following early institutional de-
privation. In the English and Romanian Adoptees (ERA) study, which involved severe global
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deprivation, one-fifth of the individuals adopted late (>6 months of age) did not exhibit problems
in any of the domains studied from childhood to young adulthood (Sonuga-Barke et al. 2017).
On the other hand, many PI children displayed problems in two or more areas: The likelihood
of problems increased with the degree and duration of early deprivation (van IJzendoorn et al.
2011). The ERA researchers noted a suite of problems that they labeled deprivation-specific
disorders, including quasi-autism, disinhibited social engagement disorder, impaired cognition,
severe cognitive impairment, and attention-deficit/hyperactivity disorder (ADHD). Recent work
suggests that these and other outcomes displayed may reflect a more general vulnerability to
psychopathology imposed by early deprivation (Wade et al. 2018).

Disinhibited Social Engagement Disorder

Much of the new research on the impact of institutional deprivation affirms the early work’s inter-
pretations, with one major exception. From the earlier work, it was strongly expected that children
placed in families after age 2 would be unable to form attachments (Goldfarb 1945). In the initial
work on Romanian PI children, many were classified with reactive attachment disorder of the dis-
inhibited type (O’Connor et al. 2003). Interpreted as the result of not having formed an attachment
to the adoptive parent, the behavioral criterion was indiscriminate friendliness or the tendency of
children to approach and treat strangers as they would a familiar adult. In children raised with their
parents since birth, this behavior likely indicates an attachment disorder. PI children, however, of-
ten met criteria for disinhibited attachment disorder and still acted securely attached with their
foster or adoptive parents (Zeanah & Gleason 2015). Disinhibited attachment disorder is now
termed disinhibited social engagement disorder (DSED) (Zeanah & Gleason 2015). PI children
classified with quasi-autism or ADHD are also likely to be classified with DSED (Kreppner et al.
2010); thus, concerns about this behavioral problemmake sense.Our research group divided social
engagement behaviors into distal and physical contact categories. Increasing rates of physical con-
tact with strangers over the first years after adoption better predicted developingDSED compared
to distal engagement behaviors (Lawler et al. 2016). Duration of institutional care and placement
instability were the best predictors of high levels of DSED behaviors (Guyon-Harris et al. 2018,
Lawler et al. 2016). Though the neurobiological basis underlying DSED is unknown, DSED is
correlated with executive function deficits, and this implicates prefrontal cortex circuitry (Bruce
et al. 2009). Nonetheless, the adult follow-up in the ERA study found that high levels of DSED
behaviors were not associated with problems in adjustment or other types of psychopathology af-
ter excluding participants who were comorbid for quasi-autism and ADHD. This led researchers
to conclude that DSED is relatively benign (Kennedy et al. 2017).

Attachment

It is now clear that children quickly form attachments even if adopted after age 2. Our data show
that one to three months after entering their adoptive families, ∼38% of children adopted be-
tween 1.5 and 3 years of age from institutions have fully formed an attachment to the parent, and
90% have done so seven to nine months after adoption (Carlson et al. 2014). While 23% of chil-
dren exhibit a disordered/disorganized attachment pattern seven to ninemonths after entering the
family, 69% appear securely attached.This is the same percentage of secure attachment seen in the
BEIP study for children randomly assigned to foster care (Smyke et al. 2010). Forming a secure
attachment appears to be an important pathway to recovery for PI children (Fox et al. 2017). Sup-
porting the development of a secure attachment relationship is important for PI children (Yarger
et al. 2019).
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Peer Relationships

Friendships and peer acceptance are critical facets of well-being (Hartup & Stevens 1997). Many
PI children struggle with peer relations (Sonuga-Barke et al. 2010). Poor peer relations likely play
a role in the increase in depressive symptoms in early adolescence seen in PI youth (Pitula et al.
2014). Most data on peer relations among PI children come from parent and teacher reports. To
our knowledge, there is only one study that observed PI children interacting with familiar peers
to examine peer functioning (Pitula et al. 2019). The study was conducted in kindergarten class-
rooms, and, consistent with parent and teacher reports, PI children had poorer relations with other
children. Several studies investigated social behavior by observing PI children interact with an un-
familiar peer (Almas et al. 2015, DePasquale & Gunnar 2019). PI children in middle childhood
do not behave differently than comparison children when meeting and playing games with a child
they do not know. Nor is there much evidence that the unfamiliar peer responds differently to
them as compared to never-institutionalized children. Thus, peer problems, including rejection,
seem to require familiarity.

We do not yet understand what may lead to less peer acceptance as children get to know PI
children. PI children tend to trust other children less and will withdraw trust more quickly if they
experience an untrustworthy act by another child (Pitula et al. 2017). According to parent reports,
aggression with peers does not seem to drive less peer acceptance: Parents report that PI youth
are more likely to be victims of aggression (Pitula et al. 2014). Indiscriminate friendliness in PI
children is associated with poorer peer relations in early adolescence (Sonuga-Barke et al. 2010):
These behaviors involve failure to recognize or respond to social boundaries and social norms,
which may be off-putting to other children. Impairments in social cognition may also contribute
to peer problems (Colvert et al. 2008). Finally, ADHD symptoms predict peer problems in PI
kindergarteners as they do in other children (Pitula et al. 2019). Therefore, peer problems may
not be a direct outgrowth of early institutional care but may arise because of other neurocognitive
deficits seen among PI children.

Attention Regulation, Executive Functions, and Theory of Mind

Infants reared in institutions tend to lag behind in mental development and language. However,
once removed from institutional care, IQ rebounds fairly rapidly to normal ranges (Nelson et al.
2007). Even those most impaired continue to improve in IQ into young adulthood (Sonuga-Barke
et al. 2017). While IQ appears remarkably robust, more fluid aspects of intellectual functioning
appear highly sensitive to the effects of early institutional deprivation. Some of themost consistent
findings on the effects of early institutional deprivation are impairments in attention regulation
or executive functioning (EF) more broadly (Pollak et al. 2010, Roy et al. 2004). EF deficits are
apparent at adoption or soon thereafter (Hostinar et al. 2012) and persist for years postadop-
tion (Merz et al. 2013, Wade et al. 2019). Though the deficits do increase with age at adoption,
they do not seem to require prolonged institutional experiences, as children adopted as young as
7 months of age show them (Kumsta et al. 2010). EF depends on prefrontal-striatal and anterior
cingulate circuitry (Burgess & Stuss 2017), which, as will be discussed, is consistent with imaging
data showing significant structural and functional differences in PI youth.

Given deficits in EF, deficits in theory of mind (ToM) and perspective taking are unsurpris-
ing. These mental capacities depend, to some extent, on working memory and other EF skills
(Devine&Hughes 2014).ToM impairment is consistent with increases in autism diagnoses among
PI children (Rutter & Team 1999) but is not seen exclusively in PI children diagnosed with
autism (Colvert et al. 2008). For example, among 6- and 7-year-olds adopted at 18 months of
age, controlling for language ability, nearly half scored at chance on a standard false-belief task
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(Tarullo et al. 2007). PI children scored lower than children reared in families and lower than
children adopted internationally from foster care. That ToM deficits were not seen in the chil-
dren adopted from foster care is consistent with the argument that one-on-one joint attention
experiences are critical for ToM development (Charman et al. 2001).

Psychopathology

The majority of studies of psychopathology in PI children were conducted before it became more
common to use bifactor hierarchical modeling to examine a general psychopathology factor (P)
along with internalizing and externalizing dimensions (Wade et al. 2018). The bifactor model is
useful, as there is a real question about whether the problems common in PI children are fully cap-
tured by the standard diagnostic categories ( Juffer & van Ijzendoorn 2005). Interestingly, thought
problems are elevated in PI children, especially in those adopted after age 2 (Gunnar & van
Dulmen 2007), and these problems contribute heavily to the P factor (Caspi et al. 2014).

Regardless of the statistical model, PI children adopted after 6 months of age exhibit elevated
pathology symptoms. The most common problems are ADHD and DSED—not anxiety, depres-
sion, or conduct problems (Sonuga-Barke et al. 2017). When the bifactor model was used in the
BEIP study, youth placed in BEIP foster care and thosewho remained in care-as-usual had elevated
levels of P, while by 16 years, the foster care group did not differ on internalizing or externalizing
from the never-institutionalized youth (Wade et al. 2018). PI children’s trajectories of problems
are also noteworthy. Internalizing and externalizing symptoms tend to increase with age (Gunnar
& van Dulmen 2007, Sonuga-Barke et al. 2017), although this is not observed using the bifactor
model (Wade et al. 2018).We have speculated that increases in affective pathology in adolescent PI
youth may reflect the stress of poor peer relations at a time in life when peer acceptance is increas-
ingly important (Koss & Gunnar 2018). In the new wave of research on the impact of early insti-
tutional deprivation, only the ERA study has adult participants. Their adult follow-up found that
close to 50% of the individuals adopted after 6 months of age were above the threshold for emo-
tional disorders (Sonuga-Barke et al. 2017). It is unclear why they observed such an increase from
adolescence to young adulthood. Itmight reflect a general vulnerability tomental problems (i.e.,P)
combined with the fact that many PI young adults in the ERA study were unemployed, had low ed-
ucational attainment, and were struggling to complete the developmental tasks of early adulthood.

NEUROBIOLOGICAL EFFECTS

Neuroimaging Studies

In recent decades, neuroimaging studies have uncovered both global and specific neurological im-
pacts of institutional deprivation. Magnetic resonance imaging (MRI) and diffusion tensor imag-
ing (DTI) analyses find that PI children exhibit lower total brain volume, gray matter volume,
and white matter volume in addition to smaller head circumferences (Eluvathingal et al. 2006,
Hodel et al. 2015,Mehta et al. 2009, Sheridan et al. 2012). Some evidence suggests that removing
children from institutional care has structural effects on brain development. Specifically, at 9 years
of age, although foster care and care-as-usual groups in the BEIP had smaller total cortical gray
matter volumes, those randomized to foster care had larger white matter volumes than care-as-
usual children (Bick & Nelson 2016). These studies support the idea that early deprivation acts as
a global insult to neural development and that interventions improve some outcomes.

Two brain areas are of interest due to their sensitivity to stress: the amygdala and hippocam-
pus. Several studies have found that longer periods of early deprivation are associated with greater
amygdala volumes (Mehta et al. 2009, Tottenham et al. 2010). However, in a large structural MRI
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sample of 12–14-year-old PI children, larger amygdala volumes were not observed. The study
did find that hippocampal volumes were negatively associated with duration of institutional care
(Hodel et al. 2015; see also Mehta et al. 2009, Sheridan et al. 2012, Tottenham et al. 2010). Thus,
the literature on early deprivation’s impact on structural hippocampal and amygdala development
is currently mixed. This could be due to a number of factors, including age differences at assess-
ment and differing comparison group characteristics across studies.

Prefrontal cortex structure and connectivity are also altered following institutional rearing. PI
children exhibit reduced cortical thickness in regions of the prefrontal cortex (McLaughlin et al.
2014). DTI studies found that PI children show disrupted organization of prefrontal white mat-
ter and more diffuse frontal-striatal projections between middle childhood and late adolescence
(Behen et al. 2009, Eluvathingal et al. 2006, Govindan et al. 2010,Hanson et al. 2013). PI children
exhibit reduced fractional anisotropy in the uncinate fasciculus, a white matter tract that acts as
a major communication pathway between limbic and frontal lobe regions (Olson et al. 2015). As
these regions are involved in higher cognitive and emotional functions, this altered connectivity
may underlie deficits and/or delays in inhibitory control and emotion regulation.

Many imaging studies are cross-sectional and compare PI children with children who have
never been exposed to deprivation. Due to the limitations and challenges of studying PI children,
the studies of the neurobiological effects of institutionalization do not afford us the opportunity to
examine neurobiological structure or functioning in the same children during their time in insti-
tutional care as compared to their time removed from institutional care. Additionally, studies have
been mainly conducted in children and adolescents, leaving questions about these effects’ persis-
tence into adulthood. The neurobiological effects reviewed briefly here are particularly striking as
many of the PI children studied were imaged many years after being removed from institutional
care and placed in highly resourced, supportive families. Differences in brain structure and func-
tion suggest that early deprivation—even when limited to the first few years of life—appears to
have lasting consequences for brain development.

Attention and Externalizing

Neuroimaging studies on PI children have sought to understand the neurobiological connections
between early deprivation and its effects on attention and externalizing.Much of this work has in-
volved electroencephalogram (EEG) and event-related potentials (ERPs).With development, the
EEG shifts to more high-frequency activity. Institutionalized children and those recently placed in
families show an immature EEG pattern (Marshall et al. 2004, Tarullo et al. 2011), as do children
with ADHD. Indeed, in the BEIP this immature pattern partially mediated the effects of institu-
tionalization on ADHD symptoms (McLaughlin et al. 2010). In internationally adopted children,
lower EEG power soon after adoption predicted indiscriminate friendliness several years later
(Tarullo et al. 2011). In the BEIP study, foster placement before age 2, but not afterward, resulted
in normalized EEG power by age 8 (Vanderwert et al. 2010). By 12 years of age, both early re-
moval and stability in placement were required to predict EEG power, which likely reflects the
development and maintenance of white matter (Vanderwert et al. 2016).

Structural MRI also reveals connections between institutionalization, attention, and external-
izing. Children from the BEIP study were scanned at 8–10 years of age to compare structural
changes with ADHD symptoms (McLaughlin et al. 2014). Relative to community controls, PI
children exhibited widespread reductions in cortical thickness across prefrontal, parietal, and
temporal regions, though no group differences were found in the volume of subcortical structures.
Cortical thickness in the lateral orbitofrontal cortex, insula, inferior parietal cortex, precuneus,
superior temporal cortex, and lingual gyrus mediated the association of institutionalization with
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inattention and impulsivity. Furthermore, thickness in the supramarginal gyrus mediated the
association with inattention, and thickness in the fusiform gyrus mediated the association with
impulsivity (McLaughlin et al. 2014).

DTI in a small sample of 10-year-old PI children adopted into the United States showed more
diffuse fronto-striatal connectivity compared to community controls, and externalizing behavior
was a significant predictor of diffuse fronto-striatal connectivity (Behen et al. 2009). Resting-state
fMRI data showed increased positive coupling between the ventral striatum and anterior regions
of the medial prefrontal cortex (mPFC) in PI youth compared to youth raised in their families
from birth. This increased positive coupling was associated with parent reports of social prob-
lems. Additional analyses revealed that the ventral striatal-mPFC connectivity mediated group
differences in social problems, especially for older children, suggesting that this connectivity may
play a role in social behaviors as PI children age (Fareri et al. 2017).

Fearfulness and Internalizing

The idea that early life stress shifts neural processing towards threat sensitivity to support survival
in hostile environments has informed a growing body of neurobiological research on PI youth.
The amygdala and related limbic systems circuits are of particular interest. A study found that
adopted PI children exhibited larger amygdala volumes, poorer emotion regulation in an emo-
tional Go/No-Go task, and increased anxiety in comparison to US-raised comparison children
(Tottenham et al. 2010). The group differences in amygdala volume were not driven by anxiety
disorders (Tottenham et al. 2010). It has also been argued that deprived institutional care could
accelerate the development of mPFC connections with the amygdala because children must pre-
maturely regulate themselves as no one else is there to help. One study found that PI children
did demonstrate relatively mature connections (negative amygdala-mPFC coupling) not typically
seen until adolescence (Gee et al. 2013). Cortisol levels mediated this connectivity pattern, sug-
gesting that stress plays a role in shaping the amygdala-mPFC circuity. Individually, the negative
amygdala-mPFC coupling in PI children was associated with reduced anxiety, though as a group
PI children still reported more anxiety symptoms than controls.

Functional MRI studies have found heightened reactivity to fear faces (Maheu et al. 2010). In
one study, PI children generally exhibited greater amygdala activation to fear distractor faces in an
emotional Go/No-Go task (Tottenham et al. 2011). A recent study used a visual search task to ex-
amine how rapidly fear faces could be located in a field of neutral faces (Silvers et al. 2017).Vigilant
children in both PI and comparison groups were faster. However, only among the PI group did
amygdala reactivity predict heightened anxiety symptoms (Silvers et al. 2016). There is also some
evidence that neurological differences between PI and comparison youthmay be protective.Thus,
PI children showed an atypically mature pattern of hippocampal–prefrontal cortex connectivity
relative to controls, but PI children exhibiting this pattern showed fewer anxiety symptoms two
years later (Silvers et al. 2016). On the other hand, some prematurely advanced patterns of con-
nectivity may create vulnerabilities. Children show larger amygdala responses to their mothers’
faces than a stranger’s face, while adolescents do not.Many PI children show the advanced pattern
(no discrimination), but those who show the more immature pattern (larger amygdala response to
mother than others) have better relations with their parents and less anxiety over time (Callaghan
et al. 2019b). In all, these studies point to promising mechanisms and individual differences in the
neurobiological correlates to symptoms of fearfulness and internalizing in PI children.

Executive Functioning

Many studies of PI children show impairments in EF. Go/No-Go and Flanker paradigms
have been used with ERPs to examine cognitive inhibitory control, one aspect of EF. Early
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deprivation impairs performance on these tasks. In the BEIP assessment of 8-year-old children
(McDermott et al. 2012), never-institutionalized children showed larger P300 amplitudes during
No-Go trials compared to the foster care and institutionalized groups, suggesting that the
never-institutionalized children had better inhibitory control. Shorter N2 latency was associated
with faster reaction times in the foster care and the never-institutionalized groups, suggesting
more efficient attention allocation. The foster care children showed lower processing speed
compared to the never-institutionalized children. Foster care children showed differences in
reactivity between correct and error trials compared to the institutionalized group. For foster
care and institutionalized children, a larger P300 amplitude on Go trials was related to higher
accuracy (McDermott et al. 2012). In a study of older 9–11-year-old PI children, PI youth had
problems sustaining attention, making more errors in Go trials (Loman et al. 2013), similar to
the finding by McDermott and colleagues (2012), and made more errors on both congruent and
incongruent Flanker trials. Consistent with the behavioral data (Loman et al. 2013), PI youth ex-
hibited a smaller N2 (attention recruitment) and error-related negativity (ERN) than comparison
youth.

Reward Sensitivity

In animal models, early deprivation increases the risk of substance abuse and anhedonia through
impairing reward circuitry (Delavari et al. 2016). In the ERA studies, PI youth showed an absence
of ventral striatal activity and no differences in activation between degrees of reward at age 16.The
authors suggest that this is either a loss of reward anticipation or a lack of sensitivity to differences
in reward value, which may lead to compensatory reward seeking (Mehta et al. 2010). Similarly,
PI youth adopted into families in the United States showed nucleus accumbens hypoactivation
in adolescence, which was associated with reports of depressive symptoms (Goff et al. 2013). Im-
pairment in reward circuitry may be an important mechanism linking early adversity and later
psychopathology (McLaughlin et al. 2019).

NEUROENDOCRINE REGULATION

Deprivation and the HPA Axis

The study of the HPA axis in institutional deprivation grew out of animal models showing that
the quality of early care sets the tone and responsiveness of the axis and mediates some neurobe-
havioral outcomes (Sanchez et al. 2001). (For reviews of the HPA axis and its development, see
Doom & Gunnar 2013, Xiong & Zhang 2013.)

Although a cursory reading of the animal literature might lead one to expect hyperreactivity
of the axis, that is not actually what the animal literature says. As discussed earlier, the animal
models most comparable to the care of infants and young children in institutions are deprivation
paradigms that maintain adequate nutrition, such as nursery rearing of monkey infants and ar-
tificial rearing in rats. The impact of both paradigms is a hyporeactive HPA axis. Hundreds of
rhesus infants reared under various conditions, including nursery rearing without maternal care,
were examined for baseline levels of cortisol, responses to a psychosocial stressor, pharmacolog-
ical stimulation, and pharmacological suppression (Capitanio et al. 2006). In all instances, those
reared in the nursery had low levels of cortisol and failed to mount a vigorous cortisol response to
stimulation or stressors. Similarly, blunted HPA axis activity has been observed across a number
of studies of artificially reared rats (Lomanowska & Melo 2016).

The first examinations of HPA axis activity in institutionalized children focused on the diur-
nal rhythm, as it seemed unethical to conduct a stress test on this vulnerable population. In 46
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institutionalized toddlers in Romania, not one showed a normal diurnal rhythm (Carlson & Earls
1997).This was not replicated in a smaller group of slightly older children examined in institutions
in Ukraine (Dobrova-Krol et al. 2008), where chronically stunted children had lower cortisol by
late afternoon than did family-reared children, while those who were temporarily growth stunted
with later catch-up growth showed higher cortisol levels. Diurnal cortisol studies of PI children
following adoption have yielded a mixed pattern. In one study, a flatter rhythm due to higher
evening cortisol was noted (Gunnar et al. 2001). In a later study, children who were more stunted
at adoption later exhibited elevated early morning levels (Kertes et al. 2008). In 1.5- to 3-year-old
children transitioning into families from institutional care, a flatter slope for diurnal cortisol was
observed twomonths postadoption and remained for at least the first two years postadoption (Koss
et al. 2014). Individual differences in diurnal activity were associatedwith poorer-quality psychoso-
cial care prior to adoption (Koss et al. 2014). Finally, in a study of PI children and adolescents, the
PI children exhibited a flatter diurnal slope compared to family-reared children (Flannery et al.
2017).

There may be a sensitive period for altering the diurnal cortisol pattern. In a recent study,
children and adolescents provided saliva samples on three days so that both the cortisol awak-
ening response and the diurnal slope could be examined. Earlier-adopted children (adopted at
<16 months of age) did not differ from family-reared children, while later-adopted children
(adopted at 17–60 months of age) exhibited a blunted cortisol awakening response (Leneman
et al. 2018). However, any early sensitive period may interact with the degree of deprivation, as
individuals adopted as infants from Romania into the United Kingdom after experiencing intense
deprivation still showed severely blunted morning awakening responses as young adults, even if
adopted before 12 months of age (Kumsta et al. 2017).

While the diurnal data are somewhat uneven, studies examining cortisol responses to stressors
are more consistent. Over a long testing session with many challenges, family-reared toddlers ex-
hibited elevations in cortisol, and this increase was not noted among toddlers recently adopted
from institutional care (Koss et al. 2016). Over repeated testing sessions spaced about six months
apart, the family-reared children habituated to the testing sessions, while no change was noted for
the PI children (Koss et al. 2016). In middle childhood, children in the BEIP study underwent a
psychosocial stress test involving peer evaluation and a version of the Trier Social Stress Test for
Children (TSST-C) (McLaughlin et al. 2015). Cortisol and various measures of the autonomic
activity were blunted in the children placed in foster care and children who remained institution-
alized relative to the family-reared children. Importantly, children placed in foster care before
2 years of age showed normative cortisol increases and parasympathetic responses. Our research
group has also found that cortisol responses to the TSST-C are quite blunted for PI children
relative to family-reared children in middle childhood (DePasquale et al. 2019).

HPA Axis and Behavior

Do these altered patterns of HPA axis activity predict anything about behavioral functioning?We
found that PI children who showed more hypoactivity of the axis in the first two years postadop-
tion had kindergarten teachers who described them as more externalizing and with more prob-
lems of attention regulation (Koss et al. 2016). These findings were expected, because low HPA
axis activity has been found in studies of family-reared children to be modestly associated with
more externalizing behavior problems in children (Alink et al. 2008). To our knowledge, the only
other mediational analysis was conducted by Gee and colleagues (2013), who found that children
and adolescents with greater cortisol alterations associated with early institutional care showed
less mature connectivity of the mPFC and amygdala, suggesting increased problems in regulating
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emotionality. Thus, one of the major weaknesses in this area is the failure to go beyond measuring
associations between institutional care and HPA axis activity to determining whether these asso-
ciations statistically mediate any of the behavioral, psychological, or physical health sequelae of
early institutional care.

Social Buffering, Cortisol, and Oxytocin

The HPA axis is highly sensitive to social relationships. In secure attachment relationships, the
presence of the attachment figure reduces or completely blocks elevations in cortisol (Gunnar
2017). The power of relationships to buffer the HPA axis is seen across many mammalian species
(Hennessy et al. 2009). In humans, puberty appears to influence the extent to which parents are
able to buffer the child’s cortisol response to social evaluative stressors. Thus, children of 9–
10 years of age show elevations in cortisol to the TSST-C unless they prepare for the task with
their mothers, in which case they generally show little to no increase. However, 15- and 16-year-
olds show an increase in cortisol to the TSST-C regardless of whether they prepared with their
mothers or not (Hostinar et al. 2015b).When a restricted age range is used (i.e., 11–14 years) and
children are selected to reduce the association between age and pubertal stage, the shift in the
power of parents to buffer the HPA axis tracks pubertal stage more than age (Doom et al. 2015).

What is less clear is whether parents are capable of buffering the HPA axis for children adopted
from institutional care. In a study of preschoolers, overnight urine samples were collected in the
morning when the children woke up both after days in which researchers had come to the home
and the child had played interactive games with either a stranger or their mother and after days
in which researchers had not showed up (Wismer Fries et al. 2008). Overnight urinary cortisol
was lower for family-reared children after they had played interactive games with their mothers,
reflecting the regulatory power of parent-child interaction. For PI children, there was no dif-
ference in overnight urinary cortisol when they had played with their mother versus a stranger,
even though they had been in the adoptive home for at least three years. Among 9- and 10-year-
old PI children adopted after 18 months of age, preparing for the TSST-C with their moth-
ers did not provide any buffering of the HPA axis. Children adopted before 18 months of age
showed a buffering effect that was similar to that of the family-reared children (Hostinar et al.
2015a).

The mechanisms that allow for social buffering of the HPA axis are not well understood. In
infant rats, the mother’s presence modulates norepinephrine inputs to the hypothalamic neurons
that regulate the axis (Hostinar et al. 2014). In adults, looking at a picture of a social support person
reduces activity in brain regions that process pain and activates regions associated with safety for
individuals anticipating shock (Eisenberger et al. 2011). Relationships also regulate the production
of oxytocin, a neuropeptide that supports affiliation when acting in the brain and serves to increase
relaxation and counteract HPA axis activity when acting in the body’s periphery (Heinrichs et al.
2003). Thus, oxytocin may also play a role in stress buffering. Assessed in middle childhood, a
child’s physical proximity with their mother or just a phone call with her increases oxytocin pro-
duction and speeds the recovery of baseline levels of cortisol following a stressor (Seltzer et al.
2010). Impairments in social buffering among PI children may reflect impairments in the social
regulation of oxytocin. In the same study in which children played interactive games with mother
or stranger, the researchers also examined overnight urinary oxytocin levels (Fries et al. 2005).
Unlike children reared in their birth families, PI children did not exhibit increases in oxytocin
when playing with their mothers. It is clear that we need to understand the mechanisms of social
stress buffering to better understand how experiences like institutional rearing may impair the
individual’s ability to use relationships to regulate stress biology.
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Pubertal Stress Recalibration

There appears to be a sensitive period early in life when experiences shape the regulation of the
HPA axis. At least for children reared in institutions, the consequence of remaining in institu-
tional care throughout this sensitive period appears to be an axis that is hyporeactive. Does this
early period set the HPA response for life? Two theories have guided much of the research on ad-
versity and the HPA axis. The most dominant one is the allostatic load model. This model would
predict that an individual with a history of adverse care in infancy and with cumulative adverse
exposures over time would progress more rapidly towards elevated indices of allostatic load, which
can include both hyper- and hypofunctioning of the HPA axis (Danese &McEwen 2012). A more
recently proposed, alternative model argues that we adapt and calibrate our system to the chal-
lenges of our environment. Using life history theory, this alternative model expects individuals to
recalibrate at different life history stages, including infancy, the juvenile period, and adolescence
(Del Giudice et al. 2011). Because children adopted after infancy seem to retain altered HPA axis
activity for many years, it is unclear how readily they recalibrate. Nonetheless, puberty does offer
an interesting possibility for recalibration.

There is animal evidence that the peripubertal period may be one of heightened plasticity
for the HPA axis, such that adverse experiences during that period will have longer-lasting con-
sequences than the same experiences occurring in young adulthood (Romeo 2010). Importantly,
plasticity cuts both ways: A system that in infancy was set to withstand harsh conditionsmight,with
pubertal development, open to resample the environment and reset to match more benign current
circumstances. The hypothesized trajectories of recalibration are outlined in Figure 1. The first
paper to suggest this possibility was based on a cross-sectional study of children and adolescents
in which the authors reported a blunted cortisol awakening response for the PI children relative
to family-reared children but not for adolescents (Quevedo et al. 2012). Similarly, another study
analyzed the diurnal slope from wake to bedtime in a larger sample of PI versus comparison chil-
dren and adolescents. The slope did not vary as a function of age for the comparison children but
increased from a flatter to a more marked slope with age in the PI group (Flannery et al. 2017).
In follow-up analyses, the researchers found that both earlier age at adoption and pubertal stage
predicted the improvement in diurnal slope. We have recently examined the cortisol response to
the TSST-C as a function of pubertal stage and age. In a cross-sectional analysis of data obtained
during the initial year of testing (DePasquale et al. 2019) and in a subsequent longitudinal anal-
ysis of three assessments over a two-year span (M.R. Gunnar, C.E. DePasquale, B.M. Reid & B.
Donzella,manuscript in review), we found a normalization of the cortisol response to the TSST-C
with increasing pubertal stage. It remains to be seen whether significant adversity during the pe-
riod of pubertal recalibration will result in no recalibration for PI youth. It also remains to be
determined whether this recalibration extends to other stress-mediating systems.

PHYSICAL HEALTH AND GROWTH

Growth Faltering, Recovery, and Pubertal Timing

Early life institutional care typically results in significant growth delays in height, weight, and
head circumference ( Johnson 2000, Johnson & Gunnar 2011). Many studies document catch-up
growth in weight and height soon after children are placed in families.Most children are typically
within normal anthropometric ranges within a year or two of adoption. Later age at arrival results
in incomplete catch-up in growth. Head circumference catch-up growth is slower and tends to be
less complete (Van Ijzendoorn et al. 2007). These findings appear to hold in later childhood and
adolescence: At 7–14 years of age, PI youth remain shorter than comparison youth but are still
within normal height ranges (Reid et al. 2017).
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Figure 1

Hypothesized pubertal stress recalibration pattern in human youth. (a) In the hypothesized acute stress
response recalibration, deprivation-exposed individuals move from a hyporesponsive stress response to a
normative acute stress response as they move through puberty if the current conditions are supportive and
nonthreatening. Note, however, that there remains a risk that the individual will recalibrate and become
hyperresponsive or become or remain hyporesponsive to an acute stressor if the conditions during the
peripubertal period are harsh/threatening. (b) Similarly, in the hypothesized diurnal cortisol recalibration
pattern, individuals exposed to a harsh/threatening early environment move from a dysregulated diurnal
cortisol pattern to a normative diurnal cortisol pattern if peripubertal conditions are benign/supportive.
If an individual experiences a benign/supportive early environment, they may be at risk of moving to a
dysregulated diurnal cortisol pattern if peripubertal conditions are harsh/threatening.

PI children with rapid catch-up growth may be at a higher risk for obesity, as the mechanisms
of catch-up growth may promote body fat accumulation. In the BEIP study, children randomized
to foster care showed greater rates of growth in height, weight, and body mass index (BMI) from
3 to 12 years of age compared to the care-as-usual group ( Johnson et al. 2018). Disruptions in
placement moderated this relationship: More disruptions were associated with decreased growth
rates in height and weight ( Johnson et al. 2018). The BEIP study found four different BMI tra-
jectories through age 16: average-stable, low-stable, elevated, and accelerated (Tang et al. 2018).
Children randomized to foster care were more likely to be in the accelerated BMI trajectory,
especially children placed in foster care at younger ages. In contrast, a study of PI youth (aged
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7–14 years) adopted into the United States found that PI youth had lower BMI-for-age than
comparison youth years after adoption and had less body fat (measured by air displacement
plethysmography), regardless of how height stunted they were at adoption (Reid et al. 2017).
Differences between these two studies could be due to differences in the education, incomes,
and attitudes towards diet and exercise of the foster parents in the BEIP study and the adoptive
parents in the study by Reid et al. (2018). In a similar group of US-adopted PI youth, dual-energy
X-ray absorptiometry scans showed that despite having normal to low BMIs, PI youth had
lower total lean mass, lower gynoid lean mass, and a higher proportion of trunk tissue fat when
compared to BMI-matched controls (Reid et al. 2018). Indeed, early institutional rearing may
influence where fat is stored, and this may increase the risk of later cardiovascular problems even
if the individual is not overweight or obese.

The evidence is mixed on pubertal timing. The rate of precocious puberty is 1 in 5,000 to
10,000 children, with an increased incidence (0.8–1.8%) in internationally adopted children, es-
pecially if they are growth stunted at adoption and experience rapid catch-up growth (Mul et al.
2002, Proos 2009). In children attending clinics for precocious puberty in Sweden, international
adoption after age 2 was associated with an increased risk of precocious puberty (Teilmann et al.
2006). Recent studies question the ubiquity of an advance in pubertal timing for PI youth. A study
of girls adopted from China into North America found no difference in the age of menarche rela-
tive to comparison girls (Hayes &Tan 2016). The BEIP used self-reported pubertal stage through
age 14 and found no evidence of early puberty related to early institutional care. In the BEIP study,
it was disruptions in placements that predicted Tanner stage, with more disruptions being asso-
ciated with a more delayed pubertal timing for boys at age 12 and an advanced pubertal timing
for girls at age 14 ( Johnson et al. 2018). Notably, many of these studies relied on parent- and self-
reports of pubertal status. In a study of PI youth adopted into US homes, nurse-assessed pubertal
Tanner staging in 7–14-year-old youth demonstrated no difference in pubertal status between PI
and comparison youth (Reid et al. 2017).When examining a subset of PI youth who were stunted
at adoption, the previously stunted PI youth were less likely to be in central puberty compared
to other PI youth. The age of menarche was not affected by PI status. Clearly, more objective
assessments and examination in representative samples are needed to address issues of pubertal
timing associated with early institutional deprivation.

Cellular and Immune Functioning

Burgeoning research has begun to examine the effects of early adversity on cellular aging and
immune functioning, driven by the interest in the mechanisms transducing early life adversity
into poor health and early mortality (Brown et al. 2009, Shonkoff et al. 2009). Some research
has focused on shorter telomere length as an index of cellular aging. In the BEIP project, those
with longer time spent in institutional care exhibited shorter telomeres in buccal cells at 5, 6, and
15 years of age (Drury et al. 2012, Humphreys et al. 2016). Telomeres also shortened at a greater
rate in ever-institutionalized children as they aged from 6 to 15 years, as randomization to foster
care was not protective against telomere shortening (Humphreys et al. 2016). It is important to
remember that as the BEIP children aged, many experienced multiple placement changes and
thus ongoing significant adversity. Whether this ongoing adversity or the early institutional care
influenced the rate of telomere shortening is not known, though perhaps it is instructive that in
PI adults adopted as infants into families where placement was stable, no differences in telomere
length were noted when compared to adults born and reared in their birth families (Elwenspoek
et al. 2017b).

Recent research has focused on the immune cell profiles of children in early institutional care,
especially T-cell profiles thought to be sensitive to early experience. An increase in CD8+ versus
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CD4+ T cells, which when extreme is evidence of immune incompetence, has been noted in PI
youth relative to comparison youth in two studies (Esposito et al. 2016, Reid et al. 2019). These
findings are consistent with evidence that PI youth have difficulty containing the Epstein-Barr
virus, herpes simplex, and cytomegalovirus (CMV) (Shirtcliff et al. 2009). Also consistent with the
finding of less immune competence is evidence from two studies that PI adolescents and young
adults show higher expression of immune senescence markers (CD57) on CD4+ and CD8+
T cells relative to comparison individuals (Elwenspoek et al. 2017b, Reid et al. 2019). In both
studies, institutional care was associated with higher levels of CMV antibody titers, and CMV
mediated the relationship between early institutional care and later T-cell profiles (Elwenspoek
et al. 2017b, Reid et al. 2019). Taken together, these preliminary studies demonstrate that persis-
tent immune differences are still evident even years after removal from institutional care.

Despite the intense interest in associations between childhood adversity and the development
of a proinflammatory phenotype, there is so far relatively little evidence for these associations in
relation to early institutional deprivation. The BEIP group did not find any increase in circulat-
ing inflammatory factors (e.g., CRP, IL-6) in their sample when assessed as adolescents. Similarly,
Elwenspoek and colleagues (2017a) did not find either increases in circulating proinflammatory
cytokines or larger increases in these cytokines following in vitro stimulation with several anti-
gens. This group did report what they termed a proinflammatory T-cell distribution; specifically,
PI individuals as young adults showed reduced numbers of CD69+CD8+ T cells and increased
numbers of HLA-DR+ CD4, HLA-DR+ CD8, and CD25+CD8+ T cells. Clearly, more work
is needed to determine whether early institutional deprivation has the same or different immune
consequences compared to other forms of childhood adversity.

Cardiometabolic Health

Finally, cardiometabolic health is another growing area of research in the PI population. In one
study, PI youth adopted into US homes who were height stunted at adoption were compared
with age- and BMI percentile–matched youths on arterial stiffness (augmentation index and pulse
wave velocity), cardiac autonomic function (heart rate variability), blood pressure, and fasting lipid,
glucose, and insulin levels (Reid et al. 2018). Relative to comparison children, the PI children
had higher systolic blood pressure and higher levels of arterial stiffness as measured by the aug-
mentation index. The PI youth had higher levels of the following: total cholesterol, low-density
lipoprotein (LDL) cholesterol, triglycerides, insulin levels, and HOMA-IR (homeostatic model
assessment of insulin resistance) values, suggesting increased insulin resistance risk. The PI chil-
dren also had a lower low-frequency/high-frequency ratio in their electrocardiograms, indicating
lower sympathetic tone. All of these results were controlled for parent education, age, trunk tis-
sue fat, height for age, sex, and race, revealing concerning trends towards poorer cardiometabolic
health at a mean age of 13.5 years (Figure 2) (Reid et al. 2018). The BEIP study also found
signs of poorer cardiovascular health in adolescence, though these results were driven by youth
in the accelerated BMI trajectory. Youth in this trajectory exhibited higher levels of glycosylated
hemoglobin, indicative of a higher risk of insulin resistance, and of C-reactive protein, a risk factor
for poorer cardiometabolic health (Tang et al. 2018).

FUTURE DIRECTIONS

For the Science of Early Institutional Deprivation

International adoption rates have plummeted in the United States and in many other countries.
In 2004 approximately 23,000 children entered US homes, most of them from institutional care
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Figure 2

Cardiometabolic health profiles of postinstitutionalized youth (pink bars) and comparison youth who have never been institutionalized
(blue bars), controlling for parent education, age, trunk tissue fat, height for age, sex, and race. The comparisons reveal concerning
trends toward poorer cardiometabolic health at a mean age of 13.5 years. Error bars indicate a 95% confidence interval. Abbreviations:
AIx, augmentation index; AP, aortic pressure; COMP, comparison youth; HOMA-IR, homeostatic model assessment of insulin
resistance; LDL, low-density lipoprotein; p, p-value; PI, postinstitutionalized youth; PP, pulse pressure. Data are from Reid et al. (2018).

and nearly all under age 3; in 2017 the number was 4,714, and most were between 5 and 12 years
of age (Budiman & Hugo Lopez 2017). Though international adoption is declining, children are
still being adopted or fostered out of institutions into homes in their birth countries. Studies of the
transition from deprivation to supportive families will need to be conducted in these countries in
the future.Of course, there aremany adolescents and young adults living in high-income countries
who were adopted as infants and young children from institutional care. A number of important
scientific questions regarding early institutional deprivation can be addressed working with these
individuals as they age.

First, it is critical that we continue longitudinal follow-ups of individuals in the BEIP, ERA,
and other longitudinal studies of PI individuals. Very little is known about the life-course impact
of early deprivation when it is followed by adequate care, and studies of adopted individuals whose
placements were supportive and stable are especially needed. Second, we need studies examining
potential periods of plasticity when the impacts of early deprivation might be open for remedia-
tion. As we noted, puberty might be one such time, but there are other periods when our neuro-
biology is likely to be more plastic, such as pregnancy and the transition to parenthood. Periods
of plasticity cut both ways; thus, there may be times when the consequences of early deprivation
are more likely to create additional stress and thus further challenge healthy development. Alter-
natively, those might be periods in which supportive interventions could have the best long-term
impact.

Third, we need more work addressing the physical health consequences of early institutional
deprivation.We are beginning to observe the significant impacts of early institutional deprivation
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on the immune and cardiovascular systems in adolescents and young adults. Increased risk of
cardiometabolic disorder or early immune senescence need not necessarily increase morbidity
and mortality if healthy lifestyle practices are implemented and/or maintained and if the medical
personnel caring for adults with histories of early deprivation know how to attend to these health
risks.

Fourth, with adolescents and adults, we can more readily address the neurobiological and other
physiological mechanisms that may transduce early deprivation into the risk of poor mental and
physical health. For example, there is increasing interest in gut-brain communication. One series
of studies found that PI adolescents had an increased incidence of gastrointestinal symptoms,
which were in turn associated with concurrent and future anxiety (Callaghan et al. 2019a). In a very
small subsample of PI children, institutional care was associated with changes in diversity (both
alpha and beta) of microbial communities. PI children exhibited less alpha diversity (i.e., lower
counts of bacterial richness) and different bacterial species (i.e., beta diversity) than nonadopted
children (Callaghan et al. 2019a). Bacteria levels were correlated with prefrontal cortex activation
to emotional faces (Callaghan et al. 2019a). This is a tantalizing direction for further research.

Finally, and this is far from being an exhaustive list, we need more work relating early insti-
tutional deprivation to psychosocial and physical neglect in families. This work needs to be both
conceptual and empirical, so that the evidence on deprivation contained to the infancy and early
childhood period can inform efforts to support children growing up in families who are neglectful.
This comparison work goes along with the need to unpack conditions of early care adversity to
try to understand both unique and common effects of different elements that conspire to alter the
course of development in different systems.Not only are the consequences of varying elements of
deprivation/neglect likely to be different, but the interventions to address these deficits will also
be different (Natl. Sci. Counc. Dev. Child 2012). Aligning the assessment of institutions and of
neglect in families so that findings can inform one another should be a goal of future research in
this area.

Policy and Practice Implications

Recent estimates suggest that 2.7 million children are living in institutional care worldwide
(Petrowski et al. 2017). Based on the research reviewed, family care advocates and UNICEF alike
have appropriately called for an end to institutional care and the prioritization of family-based
care for all children around the world (UNICEF 2017). The first obvious step is to keep chil-
dren in their families of origin as much as possible. Children are often placed in institutional
care due to situations of family breakdown, inadequate social services, disability, health issues, and
poverty. Therefore, governments should first and foremost prioritize supporting families, invest-
ing in community-based family support, and preventing family separation. In situations in which
a child is unable to stay in the family of origin, family-based care such as foster care or adoption
is the next best alternative for most children ( Julian & McCall 2011).

However, ending all forms of institutional care immediately, while a worthy goal, is perhaps
impractical and might have iatrogenic effects. For one, there are both cultural and regional chal-
lenges: Rearing someone else’s child might be culturally, politically, or historically unacceptable.
Though it is the best option for children, recruiting and supporting families to adopt or foster
children can be very difficult, and countries may be reluctant or unable to support families finan-
cially ( Julian & McCall 2011). Throughout history and still in some places today, adoption was
and is used as a means of acquiring servants (e.g., orphan trains in the United States), and this is
not the family care condition that is being advocated. Governments need to develop a family care
solution that is well suited to their populations. Each country also needs a child welfare system
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to support the placement of children into family care and their continued well-being in family
care placements. Deinstitutionalization takes time and an enormous commitment from many ac-
tors. The United States took several decades to deinstitutionalize and place children in families
in the early twentieth century, and Ukraine’s more recent effort to develop family care and de-
institutionalize was successful for ∼7,000 children but still left 45,000 children in institutional
care after five years of intensive efforts (Groark et al. 2009). Finally, as the deinstitutionalization is
undertaken, children will inevitably remain in institutional care while systems are developed, and
others will likely be left behind. While typically developing infants and young children are likely
to find family care, the most vulnerable—older children and children with disabilities—are less
likely to be placed into family care while family care systems are developed (McCall 2013). Some
research on improving institutional care has found that creating more family-like care within in-
stitutions improves child outcomes both while the children are in institutional care and once they
are placed in adoptive or foster homes (Groark et al. 2012, Julian & McCall 2012, McCall et al.
2010). Therefore, while family-based care systems are the first priority and deserve intensive re-
sources and support, the best possible care needs to be provided for all children, whether they are
institutionalized or not.

With that in mind, the research questions on the horizon are less about what outcomes are
likely for children who enter family care after institutionalization and more about how to set
standards of assessment to determine if children are in developmentally appropriate care settings.
This includes assessments for family-based care and institutional care alike. Rigorous research is
needed on both how and what we measure to assess the impact of interventions, whether those
interventions are in an institution or in family-based foster or adoptive care. Many questions re-
main. Do we set standards of assessment based on the community that the child comes from? Or
do we set them based on globally recognized standards? Much work is underway to assess child
development on a global scale (Black et al. 2017, Young&Richardson 2007). This has a number of
challenges. What assessments are culturally relevant for risk and resilience? Can we measure and
are we measuring the same things across different groups of children? What are the best assess-
ments to use for interventions to understand how children are being supported in their current
care settings? Family separation and institutional care affect millions of children and will likely
continue to affect millions. In the future, we must strive both to better understand early depriva-
tion and to use this large body of research to improve outcomes for orphaned children on a global
scale.
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