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In the present study, we examined adaptive functioning data from the Bucharest Early Intervention Project, a
randomized controlled trial of foster care as an alternative to institutional care following exposure to severe
psychosocial deprivation. Adaptive functioning refers to the skills individuals need to meet age-appropriate
social and practical demands required for independent functioning. These abilities are essential for suc-
cessful navigation of daily life and can be impacted by early adversity. We report data from 134 children
(55% female) assessed in early adulthood (Mage = 18.9 years). Adaptive functioning was assessed via the
Vineland Adaptive Behavior Scales (Vineland). We found that 16 years after randomization occurred, those
who had been randomized to the foster care group (FCG) had significantly higher scores in adaptive
functioning, including communication and socialization skills, compared to those in care as usual group
(CAUG). Further, when examining age equivalences (i.e., individual’s adaptive functioning by representing
their functional level in terms of age milestones), individuals in the FCG had higher age equivalences
compared to those in the CAUG. Mediation analyses revealed that caregiving quality partially mediated the
association between the intent-to-treat group (i.e., CAUG vs. FCG) and adaptive functioning, with higher
caregiving quality associated with higher levels of adaptive functioning. Similarly, caregiving quality
mediated the association when comparing the never-institutionalized group to the ever-institutionalized
group (CAUG + FCG) and adaptive functioning. These findings underscore the positive impact of
nurturing environments on children’s adaptive functioning and indicate that early investment in family
care as an alternative to institutional care leads to better adaptive functioning during the transition to
adulthood.

Public Significance Statement
This study highlights the long-term impact of early institutional care on adaptive functioning, showing
that children who experienced severe early deprivation face significant challenges in everyday func-
tioning as young adults. These findings emphasize the importance of high-quality foster care in
improving the adaptive functioning and future opportunities for children who have experienced early
institutional care.
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Severe early psychosocial deprivation associated with institu-
tional rearing has been shown to significantly compromise cognitive
functioning, not only in childhood, but extending into adolescence
and adulthood (Beckett et al., 2006; Humphreys et al., 2022;Mackes
et al., 2020). Most studies have used IQ tests or assessments of
executive functions to demonstrate these effects. While it is well-
established that severe early deprivation impacts IQ and executive
functioning, less is known whether similar difficulties are observed
in real-world functioning (i.e., adaptive functioning) following early
psychosocial deprivation.
Adaptive functioning encompasses skills needed for independent

living, such as communication, social relatedness, self-care, edu-
cational attainment, and employment. Thus, facilitating adaptive
functioning in the transition to adulthood is an important social goal,
and individuals unable to live independently incur substantial
societal costs related to in-home comprehensive care or long-term
residential placement (Buescher et al., 2014; Centers forMedicare &
Medicaid Services, 2023). Obtaining information about adaptive
functioning in individuals most at risk for impairment, such as those
who experienced psychosocial deprivation in early childhood, is
useful for both practice and policy. Despite evidence that this form
of rearing is associated with a sequela of negative outcomes, an
estimated 5.4 million children continue to reside in this form of care
(Desmond et al., 2020; van IJzendoorn et al., 2020).
Within the English and Romanian Adoptees Study (Rutter et al.,

2010), among Romanian children who were previously institu-
tionalized and adopted by families in the United Kingdom, children
who experienced more than 6 months of deprivation showed per-
sistent deficits in multiple areas, including cognitive functioning,
disinhibited social engagement, and symptoms of inattention and
overactivity through young adulthood (Kennedy et al., 2016;
Kreppner et al., 2007; Sonuga-Barke et al., 2017). Notably, deficits
in adult functioning, such as unemployment, low educational
attainment, and increased reliance on mental health services,
persisted for many individuals despite years of nurturance and
support in adoptive families (Kennedy et al., 2016; Sonuga-Barke
et al., 2017). Yet, the Bucharest Early Intervention Project (BEIP),
a randomized controlled trial of foster care as an alternative to
institutional care for orphaned or abandoned children, has dem-
onstrated the benefits of family-based care across several domains
in adolescence. These include higher scores on assessments of
cognitive functioning (Humphreys et al., 2022), lower rates and
symptoms of psychopathology (Humphreys et al., 2020), and
higher rates of overall competence (e.g., functioning at levels
consistent with community comparison children across multiple
domains, including mental health, physical health, substance use,
risk-taking behavior, family relations, peer relations, and aca-
demic performance; Guyon-Harris et al., 2021; Humphreys et
al., 2018).
Therefore, whether high-quality foster care placements mitigate

risk for deficits in adaptive functioning specifically is less under-
stood (Goemans et al., 2016), especially as children transition to

adulthood. As individuals approach the age of majority, under-
standing their independent adaptive functioning becomes crucial, as
they may face the challenge of transitioning from institutional care,
primarily designed for children, to alternative placements. Most
young adults who have a history of institutionalization require
appropriate support and guidance to navigate their way into inde-
pendent living, but not all the participants in BEIP have access to
such resources. Understanding BEIP participants’ adaptive skills
during this critical period is essential to inform policies and in-
terventions that can effectively promote their successful integration
into society.

BEIP trial participants placed in high-quality foster care (at an
average age of 22 months) were found to have higher IQ scores at
every assessment point from early childhood through age 18 years
compared to those who received care as usual (Humphreys et al.,
2022). Although IQ and adaptive functioning are related constructs
that are used together for intellectual disability diagnoses, they
assess distinct abilities. IQ primarily measures a person’s intellectual
abilities (e.g., problem solving, logical reasoning), while adaptive
functioning measures their practical abilities in day-to-day life
(Farley et al., 2009). For example, studies of autistic individuals
indicate that the level of adaptive skill functioning, as opposed to
cognitive skills, is the key determinant of independence (Farley et
al., 2009; Liss et al., 2001). Thus, it is important to know if early
placement in foster care enhances adaptive functioning in in-
dividuals as it does for IQ.

The present study seeks to address: (a) the potential influence of
early exposure to psychosocially depriving institutional care on
adaptive functioning during the transition to adulthood (age 18
years), (b) the causal effects of high-quality foster care in early life
on adaptive functioning at age 18 years, and potential explanatory
predictors of those effects, (c) whether caregiving quality in ado-
lescence mediated the association between group assignment and
adaptive functioning at 18 years.

Method

Participants

This investigation included 93 (of the original 136) children from
the BEIP who were initially randomized to a care as usual group
(CAUG = 46) or to a foster care group (FCG = 47) and children
from the community who were a comparison group—a never-
institutionalized group (NIG = 41; see Supplemental Figure S1). A
total of 134 participants underwent assessments at a mean age of
18.89 years (SD = 0.90) as part of a longitudinal follow-up of BEIP
participants. At the overall sample level, participants were 55%
female and 45% male. Results were similar across groups, as
participants were 52% female and 48%male within the CAUG, 53%
female and 47% male within the FCG, and 58% female and 42%
male within the NIG. Participants identified mostly as Romanian
(61%), while 20% identified as Roma (Gypsy), and 19% reported
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unknown or did not answer. The FCG and CAUG participants
included in the current analyses did not significantly differ from one
another in baseline (average 22 months) cognitive status, age, or sex
(p > .05). Similarly, within the FCG and CAUG, there were no
significant differences in these characteristics between the partici-
pants included in the analysis and those who discontinued partic-
ipation or did not complete the Vineland (p > .05). There were no
significant differences in foster care placement stability between
FCG participants retained at the 18-year follow-up and those not
retained (p > .05). Details about the original sample are available
elsewhere (Zeanah et al., 2003). After approval by the institutional
review boards of the three principal investigators (CZ, CN, NF), and
by the local Commissions on Child Protection in Bucharest, the
study began in collaboration with the Institute of Maternal and Child
Health of the Romanian Ministry of Health.

Measures

Adaptive Functioning

The Vineland Adaptive Behavior Scales (Vineland; Sparrow et
al., 2016) is a widely used measure that provides a comprehensive
evaluation of an individual’s ability to function independently and
adapt to their environment. The Vineland yields three composite
scores: daily living (e.g., self-care; Cronbach’s α= .94 in the current
sample), communication (e.g., ability to convey your wants and
needs; Cronbach’s α = .95 in the current sample), socialization
(e.g., interpersonal skills; Cronbach’s α = .96 in the current
sample), in addition to an overall measure of adaptive functioning,
the Adaptive Behavior Composite (ABC; Cronbach’s α = .95 in
the current sample). This measure has demonstrated strong reli-
ability and validity and has been extensively used in research and
clinical practice to assess adaptive functioning in individuals with
diverse developmental profiles (Ludwig et al., 2023; Pepperdine
& McCrimmon, 2018). The Vineland was translated by the study
team, who are fluent in both Romanian and English, by translating
the items from English to Romanian and then separately back
translating them from Romanian to English to ensure accuracy.
This approach ensured that the translations were both linguisti-
cally and semantically accurate (and meaningful) for the study
population.
The Vineland was administered to adults with knowledge of each

participant’s functioning. A decision tree was used to guide staff
in deciding which adult to invite as the informant for the
Vineland (i.e., first: parent, caretaker, or guardian whom the
participant talks to or sees at least twice a month; second: close
friend with whom the participant had contact at least twice a
month; third: current roommate with whom the individual fre-
quently interacts; fourth, romantic relationship partner for at least
6 months and has contact at least twice a month; fifth: anyone else
in the participant’s life, not mentioned previously, with whom
they have regular interactions [e.g., a coworker]; last: the par-
ticipants would complete the Vineland). Within the FCG, 5%
were biological mothers, 36% were foster mothers, 19% were
adoptive parents, 15% were caregivers from an institution, 19%
were other reporters who knew them well, and 6% were self-
reported. Within the CAUG, 22% were biological mothers, 13%
were foster mothers, 7% were adoptive parents, 26% were
caregivers from an institution, 24% were other reporters who

knew them well, and 8% were self-reported. Within the NIG,
98% were parents and 2% were grandparents.

Standard Scores. The Vineland yields standard scores, which
allow for a quantitative comparison of an individual’s performance
to age-related norms, giving insights into their relative strengths and
weaknesses compared to their peers. It allows for a clear under-
standing of how a child’s adaptive functioning measures up to the
typical development of children at the same age. The standard scores
(i.e., standardized based on the performance of a representative
sample of individuals) on the ABC and three main composites have
a mean of 100 and a standard deviation of 15.

Age Equivalent Scores. The Vineland also provides age
equivalent (AE) scores which indicate the age level at which the
subject’s raw score corresponds to themedian of the normed sample.
AE scores provide a more descriptive interpretation of an in-
dividual’s adaptive functioning by representing their functional
level in terms of age milestones. It offers a straightforward way to
understand what tasks and activities an individual can perform based
on their functional age.

Caregiving Quality

To assess caregiving quality in adolescents, we obtained staff
ratings corresponding to the two waves that occurred in adolescence
(age 12 and 16 years). Specifically, two BEIP staff members familiar
with the child’s family independently provided global ratings on a
5-point ordinal scale as follows: (a) Dangerous, (b) Unacceptable,
(c) Marginal, (d) Mixed, and (e) Acceptable. Ratings were based on
numerous hours of staff observations of interactions of the children
and their caregivers, including observations made during and between
laboratory visits (Colich et al., 2021). Considering aspects like basic
needs, emotional care, caregiver availability, and the caregiver–child
relationship. Interrater reliability was excellent (intraclass correlation
coefficient = .93), and the scores from the two raters were averaged to
form a caregiving quality rating that ranged from 1 to 5. The average
score for the overall sample was 3.94 (SD = 1.21); see Table 1 for
variability of scores across each group.

Procedure

In early childhood, infants and toddlers who had been abandoned
and placed in Romanian institutions were assessed comprehen-
sively. They were then assigned randomly to either a FCG (n = 68)
or a CAUG (n= 68), which generally involved longer placements in
institutional care. The randomized controlled trial followed an
intent-to-treat (ITT) design, meaning that the analyses were
conducted based on the original randomization groups. The foster
care program implemented as part of the BEIP was intentionally
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Table 1
Variability of Caregiving Quality Ratings Across Groups

Group Dangerous Unacceptable Marginal Mixed Acceptable

CAUG 17.4% 19.6% 28.3% 21.7% 13.0%
FCG 0.0% 18% 14.9% 24.7% 42.4%
NIG 0.0% 0.0% 7.3% 9.8% 82.9%

Note. CAUG = care as usual group; FCG = foster care group; NIG =
never-institutionalized group.
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designed to be cost-effective, replicable, and rooted in develop-
mental research aimed at improving caregiving quality (Nelson et
al., 2014; Smyke et al., 2009). Potential foster parents were
identified by the study team, completed background checks, and
participated in training sessions provided by a Bucharest-based
nongovernmental organization. These sessions focused on edu-
cating foster parents about typical behaviors and daily routines of
children who had been living in institutional settings. Throughout
the randomized controlled trial phase of the study—beginning
with placement into foster care and continuing through the final
early childhood assessments at 54 months—foster parents were
supported by trained social workers who conducted weekly home
visits using a manualized, protocol-driven approach. These visits
included structured guidance on promoting sensitive caregiving,
strategies to support attachment and development, and problem
solving around behavioral and emotional concerns. Support was
provided proactively on a regular schedule, rather than solely in
response to foster parent requests. During this time, BEIP social
workers received regular consultation and supervision from
clinicians in the United States, ensuring fidelity to the intervention
model and allowing for ongoing professional development. After
the conclusion of the trial phase and as children transitioned into
government-supported foster care, the BEIP team provided lim-
ited, transitional support to foster families; however, the intensity
and consistency of support were not always maintained by local
agencies (Smyke et al., 2009). Consent was obtained from all
participants at the 18-year assessment when the Vineland was
administered.

Data Analysis Plan

Descriptive analyses and visualizations were conducted using
SPSS. Statistical tests were performed in Mplus Version 8.4, and
significance was determined based on p values. First, we examined
whether individuals randomly assigned to foster care differed from
those randomized to care as usual in their adaptive functioning
scores using an ITT analysis (CAUG vs. FCG). Next, we compared
children from the community (NIG) to all children ever-institu-
tionalized (EIG = CAUG + FCG) on their adaptive functioning
scores. For age equivalence analyses, where values do not have
a formal upper limit (e.g., raw scores of 98 and higher on the
expressive scale scores are converted to an age equivalence
of 16.0+), we faced challenges in detecting a wider range of
functioning. To address this, Tobit models (Tobin, 1958) were
employed, as they accurately estimate effects, accounting for
ceiling effects due to the limit that each age equivalence can reach.
In addition to the Tobit models, maximum likelihood estimation
with robust standard errors was used to assess associations
between the independent variables and the adaptive functioning
scores. Maximum likelihood estimation with robust standard
errors is appropriate for handling continuous outcome variables
and assumes that errors are normally distributed, the relationship
between variables is linear, and that there is homoscedasticity
(i.e., constant variance of errors). To check whether these as-
sumptions were met, we performed residual diagnostics for each
of the regression models. Specifically, we examined normality by
inspecting the distribution of residuals and assessed homosce-
dasticity using scatter plots of residuals against fitted values.

These diagnostic tests confirmed that the assumptions for maximum
likelihood estimation with robust standard errors were met. In line
with prior research, AE scores for each domain were calculated by
averaging the AE scores of the subdomains (Breau & Camfield,
2011; Eikeseth et al., 2012; Yang et al., 2016).

Post Hoc Analyses

To investigate whether caregiving quality during adolescence
mediated the association between group assignment (i.e., ITT and
EIG vs. NIG) and adaptive functioning, two mediation models were
tested. First, we tested a model comparing the CAUG to the FCG,
while the second model compared the NIG to the EIG. Both models
accounted for the effects of demographic covariates, including
gender, ethnicity, and age of Vineland assessment. The demo-
graphic covariates were included in all paths of the model to control
for their potential influence. Missing data were addressed using
full information maximum likelihood estimation, which leverages
all available data points to provide unbiased parameter estimates
under the assumption that data are missing at random. The model
was estimated using maximum likelihood with robust standard
errors. To evaluate the significance of the mediation effect, 10,000
bootstrap samples were generated to calculate bias-corrected
confidence intervals for the indirect path. This approach is re-
commended for testing mediation effects, as it does not assume
normality of the sampling distribution of the indirect effect.
Significance for direct, indirect, and total effects was determined
using p values (p < .05) and 95% confidence intervals derived
from the bootstrap procedure. The standardized total, direct, and
indirect effects were used to calculate the percentage of the
total effect explained by the mediation path by dividing the
indirect effect by the total effect and multiplying by 100 (Baron &
Kenny, 1986). Additional exploratory analyses considered age of
placement, stability of placement in foster care through age 18
years, the percentage of childhood (i.e., birth to age 18 years) in
institutional care and examination of intellectual and develop-
mental disabilities within the BEIP sample (see Supplemental
Material 3).

Transparency and Openness

This study was not preregistered. Data and analysis code are
available online at https://osf.io/vdx9z/?view_only=410549124da
349f3af2e8427819bbb2b (Hare, 2023).

Results

Causal Effects of the Intervention on Adaptive
Functioning in Early Adulthood: Standard Scores

Individuals randomized to the foster care intervention were rated
significantly higher than individuals assigned to care as usual on the
overall ABC composite (see Figure 1). The CAUG were rated
almost 2 SDs below typically developing individuals on the ABC
composite, with almost 60% of individuals scored in “moderately
low to low” range. Based on normative data, the FCG scored about
0.85 SDs higher on the Communication composite and 0.77 SDs
higher on the Socialization composite compared to the CAUG.
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There was no significant difference on the Daily Living composite
(see Table 2).

Comparison With Never-Institutionalized Children:
Standard Scores

In the comparison between the NIG and the EIG, significant
differences were observed in all composites using standard scores
(see Figure 2). Based on normative data, the NIG scored 1.60
SDs above on the ABC composite, 1.81 SDs above on the
Communication composite, 1.20 SDs above on the Daily Living

composite, and 1.44 SDs above on the Socialization Composite
compared to the EIG (see Table 2).

Causal Effects of the Intervention on Adaptive
Functioning in Early Adulthood: Age Equivalences

The FCG exhibited significantly higher AE scores compared to
the CAUG in the overall ABC composite, suggesting the FCG is
functioning at, on average, 2.70 years older. The FCG also had
significantly higher AEs compared to the CAUG across the com-
munication composite, daily living composite, and socialization
composite (see Table 3).

Comparison With Never-Institutionalized Children:
Age Equivalences

The NIG scored significantly higher on the ABC composite,
suggesting the NIG are functioning, on average, about 5.14 years
older than the EIG. The NIG had significantly higher average ages
across all other composites (see Table 3).

Post Hoc Analyses

Caregiving Quality as a Mechanism of Intervention
Effects

The ITT group (i.e., CAUG [0] and FCG [1]) was significantly
associated with caregiving quality, and in turn, caregiving
quality significantly predicted adaptive function at age 18 years
(see Figure 3). This indirect path was significant, suggesting
caregiving quality partially mediated the association of group on
adaptive functioning. The association between the ITT group and
adaptive functioningwas not statistically significant (see Supplemental
Table S1 for full model results). The mediation analysis indicated
that the indirect path through caregiving explained about 74% of the
total association between the ITT group and adaptive functioning.

Caregiving Quality as a Mechanism of Deprivation
Exposure

The association between group (i.e., EIG [0] and NIG [1]) and
caregiving quality was significant, and in turn, caregiving quality
significantly predicted adaptive function at age 18 years (see
Figure 4). This indirect path was significant, suggesting caregiving
quality partially mediated the association of group on adaptive
functioning. The association between group and adaptive functioning
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Figure 1
Causal Effects of the Intervention on Adaptive Functioning in Early
Adulthood

Care as 
usual group 

Foster care 
group 

Note. The black, top line represents the group median, the red, bottom line
represents the group mean. ABC = adaptive behavior composite. See the
online article for the color version of this figure.

Table 2
Results for Vineland Standard Scores for Intent-to-Treat Analyses (CAUG vs. FCG) and Ever-Institutionalized Compared to Never-
Institutionalized Community Children (EIG vs. NIG)

Variable CAUG FCG B β SE p EIG NIG B β SE p

ABC composite 76.52 88.65 12.14 .23 .10 .019 82.68 106.63 23.98 .45 .04 <.001
Communication composite 72.54 85.32 12.77 .24 .10 .014 79.00 106.10 27.10 .49 .04 <.001
Daily living composite 82.09 91.15 9.06 .16 .10 .112 86.67 104.71 18.04 .33 .04 <.001
Socialization composite 78.80 90.40 11.60 .22 .10 .025 84.67 106.24 21.58 .41 .04 <.001

Note. All composites were run in separate regressions. CAUG = care as usual group; FCG = foster care group; EIG = ever-institutionalized group;
NIG = never-institutionalized group; SE = standard error for standardized beta; ABC = adaptive behavior composite.
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was also statistically significant (see Supplemental Table S2 for full
model results). Approximately 39% of the total association between
group and adaptive functioning was explained by the mediated path
through caregiving quality.

Discussion

The present study examined 93 (of the original 136) individuals
from the BEIP 18-year follow-up. There were four main findings.
First, individuals randomized to the FCG had higher scores on
adaptive functioning compared to those assigned to the CAUG,
although there was significant variability in functioning across
groups. Second, the FCG had significantly higher age equiv-
alences compared to the CAUG, during the transition to adult-
hood, with 41% of the CAUG functioning under the age of 12 on

an overall measure of adaptive functioning. Third, when con-
sidering individuals exposed to institutional care as a group, they
are far behind their community comparison peers in adaptive
functioning. Fourth, mediation analyses revealed that caregiving
quality in adolescence was a statistically significant mediator of
the association between group assignment (i.e., ITT and EIG vs.
NIG) and adaptive functioning. These findings provide insight on
the potential long-term effects of early adversity and institutional
care experiences, as well as the potential of high-quality foster
care to mitigate certain adverse effects.

First, the impact of foster care on children’s adaptive functioning
revealed that children in the FCG demonstrated significantly higher
mean scores and age equivalences in communication abilities (e.g.,
ability to convey your wants and needs), daily living skills (e.g., self-
care), and socialization (e.g., interpersonal skills), compared to the
CAUG. As children who have experienced early adversity or
institutional care often face challenges in these areas (Humphreys et
al., 2018; Kreppner et al., 2007; Rutter et al., 2010), these findings
are particularly promising as they underscore the potential positive
impact foster care can have on various facets of adaptive func-
tioning. These areas of adaptive functioning play vital roles in social
interactions, academic performance, and overall well-being (Farley
et al., 2009; Liss et al., 2001; Seçer & Ulaş, 2020), making them
essential as children transition to adulthood and face new challenges
in becoming independent members of society.

Second, AE scores across all Vineland composites for the CAUG
ranged from approximately 9 to 18 years old (mean AE of 12.5 years
on overall adaptive functioning), despite having an average chro-
nological age of almost 19 years. Within the FCG, the range across
all AE scores was approximately 12.5–17 years old, with a mean age
of 15.2 years on overall adaptive functioning. For example, within
the socialization composite on a question assessing whether par-
ticipants respond to indirect cues in conversations, almost half of the
CAUG responded with “never” while over 60% of the FCG re-
sponded with “usually,” highlighting how these developmental
differences manifest in practical social situations. Findings under-
score the importance of early experiences that include nurturing and
enriching environments in supporting children’s development and
enhancing adaptive functioning. Further, targeted interventions
aimed at addressing these disparities must focus on promoting
adaptive skills that align more closely with their developmen-
tal stage.

Third, consistent with previous research demonstrating the
adverse effects of institutionalized care (Desmond et al., 2020;T
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Figure 2
Comparison With Never-Institutionalized Children

Never 
institutionalized 

group 

Ever 
institutionalized 

group 

Note. The black, top line represents the group median, the red, bottom line
represents the group mean. ABC = adaptive behavior composite. See the
online article for the color version of this figure.

Table 3
Results for Vineland Age Equivalence Scores for Intent-to-Treat Analyses (CAUG vs. FCG) and Ever-Institutionalized Compared to Never-
Institutionalized Community Children (EIG vs. NIG)

Variable CAUG FCG B β SE p EIG NIG B β SE p

ABC composite 12.45 15.20 2.70 .27 .10 .006 13.84 18.91 5.14 .49 .04 <.001
Communication composite 10.07 13.16 3.34 .28 .10 .005 11.63 17.81 9.00 .60 .05 <.001
Daily living composite 15.63 16.65 1.03 .29 .10 .003 16.14 18.50 2.40 .32 .08 <.001
Socialization composite 11.66 15.78 5.30 .32 .10 .001 13.74 20.41 11.29 .55 .06 <.001

Note. All composites were run in separate regressions. CAUG average chronical age = 18.99 (SD = 1.17) years, FCG average chronical age = 18.92
(SD = 0.73) years, NIG average chronical age = 18.73 (SD = 0.71) years, EIG average chronical age = 18.95 (SD = 0.97) years. CAUG = care as usual
group; FCG = foster care group; EIG = ever-institutionalized group; NIG = never-institutionalized group; SE = standard error for standardized beta;
ABC = adaptive behavior composite.
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van IJzendoorn et al., 2020), the NIG had significantly higher
scaled scores and AEs across all domains than the EIG. These
results demonstrate that children who have never experienced
institutional care achieved higher adaptive functioning, reflecting
developmental milestones that are more typical of their chronological
age. Importantly, the heterogeneity within the EIG may influence
results, such as varied duration and quality of care received during
their time in institutions, and the presence of preexisting develop-
mental challenges. The EIG participants’ challenges in adaptive
functioning underscore the long-term impacts of early adversity and
the need for ongoing support and interventions tailored to their unique
needs. Not all participants exposed to institutional care had difficulties
in adaptive functioning; on average the greatest challenges occurred in
the communication and socialization domains. Thus, future research
may consider whether early supports in social skills and communi-
cation can better support the transition into adulthood.

Mediation Analyses

Mediation analyses revealed that caregiving quality partially
mediated the association between the FCG and the CAUG and

adaptive functioning. Specifically, caregiving quality significantly
predicted adaptive functioning at age 18 years, and the indirect path
through caregiving quality explained nearly three-quarters of the
total association between group assignment and adaptive func-
tioning. These findings suggest that the improved outcomes in
adaptive functioning observed in the FCG are partly attributable to
the higher quality caregiving experienced by children in foster care,
which, in turn, led to better adaptive functioning outcomes. These
findings align with previous research emphasizing the pivotal role of
caregiving quality in shaping long-term developmental outcomes
for children who have experienced early deprivation (Johnson et al.,
2010; Smyke et al., 2007). The significant mediation effect un-
derscores the critical role of caregiving quality for children who have
experienced severe early deprivation in facilitating the development of
adaptive functioning skills and highlights the importance of ensuring
that children in foster care receive consistent, nurturing, and devel-
opmentally appropriate care. These results suggest that high-quality
caregiving interventions can mitigate some of the adverse effects of
early deprivation, providing a promising avenue for interventions
aimed at improving the long-term outcomes of children exposed to
early adversity.

Importantly, supplemental analyses showed that among the EIG,
the percentage of time spent in institutional care was significantly,
negatively associated with adaptive functioning, indicating that
greater exposure to institutional care was linked to worse adaptive
functioning outcomes (see Supplemental Material 3). However,
among the FCG, neither age of placement into foster care nor
stability of the foster care placement were significantly associated
with adaptive functioning (see Supplemental Material 3). This
suggests that, within the FCG, the overall quality of caregiving may
be a more critical factor for promoting adaptive functioning than
other variables such as age of placement or placement stability.
These supplemental findings further reinforce the importance of
caregiving quality in shaping the developmental outcomes of
children exposed to early adversity, as it may play a more pivotal
role than specific aspects of the foster care placement itself.

In examining the mediation of caregiving quality within the
context of deprivation exposure (EIG vs. NIG), we found that
caregiving quality also significantly mediated the association between
group assignment and adaptive functioning. The mediation path
explained nearly 40% of the total association between deprivation
exposure and adaptive functioning. These findings indicate that
while caregiving quality plays a key role in promoting adaptive
functioning outcomes, the direct effect of deprivation exposure
remained significant, suggesting that other factors related to early
adversity may also contribute to adaptive functioning beyond the
influence of caregiving quality.

Taken together, the mediation analyses suggest that caregiving
quality is a significant mechanism through which both foster care
interventions and deprivation exposure impact adaptive functioning
outcomes. The results for the ITT group show that high-quality
foster care can significantly improve adaptive functioning, espe-
cially when it is rooted in caregiving practices that emphasize
responsiveness, nurturance, and developmental support. In contrast,
while caregiving quality also mediates the association between
institutional care experiences and adaptive functioning, the effects
are somewhat less pronounced, reflecting the lasting impact of early
deprivation on developmental trajectories.
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Figure 3
Mediation Results for the CAUG Compared to the FCG

Note. Covariates, not depicted in the figure, include participants’ gender,
ethnicity, and age of Vineland administration (see Supplemental Table S1 for
full model results). ITT = intent-to-treat; CAUG = care as usual group;
FCG = foster care group.
** p < .01. *** p < .001.

Figure 4
Mediation Results for the EIG Compared to the NIG

Note. Covariates, not depicted in the figure, include participants’ gender,
ethnicity, and age of Vineland administration (see Supplemental Table S2 for
full model results). EIG = ever-institutionalized group; NIG = never-
institutionalized group.
*** p < .001.
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Limitations

There are several limitations to this study. First, the sample size is
small, and although this is not unusual for studies of children raised
in institutions, it limits our power to detect significant variations.
Second, generalizing these findings to other settings with different
foster care systems and transition processes should be taken with
caution. When compared to foster care interventions in other
countries, the BEIP’s foster care provision can be different in its
structure, which combines evidence-based training and continuous
clinical supervision. For instance, in many countries, foster care
programs often lack the level of ongoing professional support and
training that the BEIP intervention provided, which may limit the
efficacy of the caregiving environment (Dozier & Lindhiem, 2006;
George et al., 2001; Smyke et al., 2009). Future investigations
should examine how contextual disparities, such as variations in
transition timing and available support mechanisms, may contribute
to heterogeneous adaptive functioning outcomes among children in
foster care across various settings. Third, we did not adjust for
differences in IQ or psychopathology because these constructs are
hypothesized to share underlying etiological factors with adaptive
functioning, including being influenced by the early intervention
itself. While this approach allowed us to examine adaptive func-
tioning as a distinct outcome of early deprivation, it limits our ability
to disentangle the unique contributions of IQ and psychopathology
to adaptive functioning in this sample.
Fourth, although the Vineland Scales are considered the gold

standard for assessing adaptive functioning, their upper age limits
may have restricted our ability to capture the full range of func-
tioning in older adolescents and young adults, despite the use of
advanced statistical methods in our analyses. The Vineland was
administered to various informants, introducing potential reporting
variability due to differing perspectives and familiarity levels with
participants’ abilities. Furthermore, a limited number of participants
(n = 7) self-reported their adaptive functioning, and although the
same form was utilized, self-reported data can be susceptible to
factors like self-awareness and personal biases. However, the sig-
nificant findings remained consistent when these participants were
excluded from the analyses. Further, we do not have psychometric
data specific to the translated Romanian version of the measure.
Lastly, as the Vineland standard scores are normed on U.S. po-
pulations, we acknowledge that applying these norms to a Romanian
sample may introduce limitations due to cultural and contextual
differences. While we followed the manual’s guidance in using the
standard scoring system, we recognize that this may not fully
capture the adaptive functioning of individuals in a Romanian
context.

Clinical Implications and Future Directions

The findings of this study carry important clinical implications for
pediatric care, particularly for children who have experienced
institutional care. The positive impact of high-quality foster care on
various domains of adaptive functioning underscores the signifi-
cance of providing supportive and nurturing environments for these
children to thrive. Implementing evidence-based interventions, such
as targeted communication and social skills training, can further
support these children in achieving their full potential. Moreover,
understanding the heterogeneity in outcomes within this population

emphasizes the importance of individualized and comprehensive
assessments to develop personalized care plans that consider the
unique strengths and challenges of each child. By fostering a
multidisciplinary approach that integrates medical, psychological,
and social support, pediatric practitioners can play a pivotal role in
optimizing the adaptive functioning and long-term outcomes of
children with previous institutional care experiences.

Conclusion

The present study addresses a significant gap in the literature by
employing standardized measures to assess adaptive functioning in
children who experienced severe early deprivation. While prior
studies (e.g., Hapčová et al., 2022; Horwitz et al., 2001; Kreppner
et al., 2007) have explored adaptive functioning using both stan-
dardized and nonstandardized measures, none have simultaneously
utilized a gold-standard measure of adaptive functioning, such as the
Vineland, while also including three distinct groups for comparison
(i.e., CAUG, FCG, and NIG) during the transition to adulthood. In
contrast, our study used the Vineland Adaptive Behavior Scales, a
well-established measure widely regarded as the gold standard for
assessing adaptive functioning in children. The findings indicate that
children in foster care demonstrate more developed communication
abilities, and improved socialization skills compared to those in the
CAUG. Results also suggest that many participants from both the
CAUG and FCG groups are likely to experience substantial chal-
lenges in daily living and may still need targeted interventions to
address specific areas of limitations.

As children transition to adulthood, their functioning becomes
crucial for independent living and overall well-being. Therefore,
fostering positive developmental outcomes and addressing adaptive
functioning challenges during early care experiences can pave the
way for improved long-term outcomes for children in care. These
findings contribute to a broader understanding of the effects of foster
care on adaptive functioning and offer valuable implications for
policy and practice, emphasizing the importance of nurturing
supportive environments and tailored interventions to optimize the
adaptive development of children with diverse care experiences.
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