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Abstract

Background: The quality of early caregiving experiences is a known contributor to the quality of the language
experiences young children receive. What is unknown is whether, and if so, how psychosocial deprivation early in
life is associated with long-lasting receptive language outcomes.

Methods: Two prospective longitudinal studies examining early psychosocial deprivation/neglect in different
contexts (i.e., deprivation due to institutional care or deprivation experienced by children residing within US
families) and receptive language as assessed via the Peabody Picture Vocabulary Test (PPVT) were used to assess
the magnitude of these associations. First, 129 participants from the Bucharest Early Intervention Project, a
randomized controlled trial of foster care as an alternative to institutional care in Romania, completed a receptive
language assessment at age 18 years. Second, from the USA, 3342 participants from the Fragile Families and Child
Wellbeing Study were assessed from infancy until middle childhood.

Results: Children exposed to early institutional care, on average, had lower receptive language scores than their
never institutionalized counterparts in late adolescence. While randomization to an early foster care intervention
had no long-lasting association with PPVT scores, the duration of childhood exposure to institutional care was
negatively associated with receptive language. Psychosocial deprivation in US families was also negatively
associated with receptive language longitudinally, and this association remained statistically significant even after
accounting for measures of socioeconomic status.

Conclusion: Experiences of psychosocial deprivation may have long-lasting consequences for receptive language ability,
extending to age 18 years. Psychosocial deprivation is an important prospective predictor of poorer receptive language.

Trial registration: Bucharest Early Intervention Project ClinicalTrials.gov Identifier: NCT00747396
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Background
Children vary in the responsive and stimulating care that
they receive, with some children receiving highly emo-
tionally and cognitively enriched environments, whereas
others experience significant deprivation in the form of

psychosocial interactions. Psychosocial deprivation is asso-
ciated with a number of negative outcomes across domains
[26, 35, 41]. Among these deficits, seminal work examining
the functioning of children from settings characterized by
psychosocial deprivation (e.g., orphanage care) indicates
that deprivation is associated with reduced language ability,
with notable difficulties in receptive language ability (i.e.,
the ability to understand words or sentences) [20, 27, 44,
54]. Youth who have been institutionalized have receptive
language scores well below the mean performance even
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after they no longer reside in an institution [8, 57, 58].
Thus, work from institutionalized samples suggests that
there may be prolonged effects of early neglect even follow-
ing placement into high-quality family care. Importantly,
not all family-based settings are characterized as highly
enriching, as variation in young children’s environments ex-
ists along a continuum [29]. As such, children residing in
institutional care as well as home-based settings can be
characterized along a dimension of stimulation/psycho-
social deprivation.
Receptive language is necessary for facilitating success-

ful communication. Across development, acquisition of
receptive language skills typically precedes the develop-
ment of expressive language skills [32]. Early in life, re-
ceptive language skills develop rapidly with great
variability between children, followed by a relative slow-
ing of receptive language development in middle child-
hood [2, 47, 53]. The optimal development of receptive
language skills in early childhood is associated with a
cascade of numerous positive outcomes across childhood
such as better-developed language production and reading
skills and higher emotional competence [3, 23, 49]. Indi-
viduals who have difficulties with receptive language may
find it challenging to understand others during communi-
cation exchanges. In fact, deficits in receptive language
ability early in life have been associated with social diffi-
culties in adolescence including poor friendship quality
[16, 50]. Thus, understanding factors associated with diffi-
culties may help to identify those most at risk for not only
poorer language and communication functioning, but also
social-emotional development.
Though data specific to deprivation are limited, mal-

treatment has been linked to difficulties in receptive lan-
guage ability. In a meta-analysis of nine studies that
examined receptive language in children with and with-
out maltreatment exposure, Lum et al. [34] found a
medium effect (standardized mean difference = 0.53
[0.22, 0.84]) such that nonmaltreated children had
higher scores than maltreated children. Importantly,
these studies included a nonmaltreated group matched
to the maltreated group in demographic characteristics,
reducing the likelihood that these patterns could be ex-
plained by factors such as socioeconomic status (SES).
The purpose of the present study is to extend prior

work examining the link between psychosocial deprivation
and receptive language. Specifically, we aimed to leverage
two longitudinal samples, one examining children with
varying institutional care exposure and another from a
population-based birth cohort of children in the USA with
assessments capturing the variation in psychosocial neg-
lect in early life. First, using data from the Bucharest Early
Intervention Project (BEIP; study 1), we sought to examine
receptive language ability as a function of the following:
(a) children with and without exposure to institutional

care, (b) among institutionalized children, randomization
to a high-quality foster care, and (c) the amount of time
spent in institutional care. The last assessment of language
outcomes from the BEIP occurred when children were
age 8 years (approximately 10 years prior to the outcomes
reported here) and included expressive but not receptive
language [58].
In a second study, drawn from participants enrolled in

the Fragile Families and Child Wellbeing Study (FFCWS;
study 2), we sought to examine whether variation in psy-
chosocial neglect in family contexts is associated with re-
ceptive language in middle childhood. Importantly, both
study 1 and study 2 samples assess receptive language
using the same measure (i.e., the Peabody Picture Vocabu-
lary Test). An ongoing area of interest in the study of early
adversity is how best to determine potential specificity of
associations when risk factors are correlated (children ex-
posed to lower SES households may also be at higher risk
for experiencing neglect or stress [13]). Given that SES
has been linked to receptive language outcomes [56], in
analyses from study 2 we examined the association of vari-
ation in early deprivation with receptive language ability
after accounting for differences in SES.

Study 1
Methods
Sample
The participants in this investigation were 129 individ-
uals (69 female, 60 male) who were assessed at a mean
age of 18.74 years (SD = 0.65) as part of the BEIP study.
The BEIP is the first ever randomized controlled trial of
foster care as an alternative to institutional care [62].
Children between the ages of 6 and 31months were
assessed at baseline and, following meeting inclusion cri-
teria, were randomized either to high-quality foster care
or to care as usual (typically resulting in greater duration
of exposure to institutional care). The study team re-
cruited never institutionalized community comparison
children and conducted assessments of all groups at ages
30, 42, and 54months, at which time the trial ended and
supervision of the foster care network was taken over by
local government authorities. Additional follow-up as-
sessments were conducted at age 8, 12, and 16 years.
The present study is part of the age 16 year follow-up,
although children were 18 years old at the time of the re-
ceptive language assessment as this visit was added fol-
lowing the initiation of the age 16 data collection. Of the
original 136 children, 89 were included in this follow-up
(Fig. 1). The remaining 40 children were a never institu-
tionalized group (NIG) of Romanian children recruited
from area hospitals or schools in Bucharest who were in-
cluded as a typically developing comparison group. The
majority of participants (n = 87; 67%) were Romanian in
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ethnicity, 30 (23%) were Rroma, and 12 (9%) had an-
other or unknown ethnicity.
Following approvals by the institutional review boards of

the three principal investigators (NAF, CAN, CHZ) and by
the local Commissions on Child Protection in Bucharest,
the study commenced in collaboration with the Institute of
Maternal and Child Health of the Romanian Ministry of
Health. A data safety monitoring board in Bucharest
reviewed the assessments for the current follow-up. As part
of the longitudinal follow-up of these individuals from
childhood, consent was obtained and signed for by each
child’s legal guardian. In addition, written [or verbal] in-
formed consent was obtained from all participants. Ethical
considerations are discussed in detail elsewhere [38, 61]. All
procedures contributing to this work comply with the eth-
ical standards of the relevant national and institutional
committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008.

Randomization and masking
Following baseline assessments, children were ran-
domly assigned to care as usual (care as usual group
[CAUG]) or to foster care (foster care group [FCG])
by drawing participant numbers from a hat. Following
randomization, the study had a non-interference pol-
icy and placement decisions were made by Romanian
child protection authorities. In the years following
randomization, in addition to some CAUG children
obtaining family placements, some FCG children were
returned to the parents who had abandoned them,
some children were placed in later-emerging govern-
ment foster care, and some were later readmitted to
institutions (see Fig. 1). At the assessment in which
receptive language was obtained, the intent-to-treat
groups comprised 42 children in the CAUG and 47
children in the FCG. As noted above, there were also
40 comparison children in the NIG.

Fig. 1 PRISMA for study flow from the Bucharest Early Intervention Project. Childhood deprivation experiences and receptive language were
assessed as part 5 of the 3rd Follow-up/age 16 year assessment (when participants were approximately age 18 years)
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Measures

Receptive language ability At age 18 years, participants
were administered the Peabody Picture Vocabulary Test
(PPVT-4), a common norm-referenced assessment of re-
ceptive language ability [15]. The PPVT was translated
into Romanian, back-translated into English, and
assessed for meaning at each step by bilingual research
staff. Romanian words paired with each item from the
PPVT-4 are available from the study team upon request
(http://www.bucharestearlyinterventionproject.org/). The
standardized score was used to best reflect the perform-
ance of the individuals relative to same-aged peers.

Data analytic plan
Standard scores from the PPVT were obtained for each
group. Analysis of variance tests were used to examine
differences between groups (ever vs. never institutional-
ized; foster care vs. care as usual assignment). F values,
degrees of freedom, and p values along with 95% confi-
dence intervals (CIs) of group differences are presented
from ANOVAs, covarying participant sex. Linear regres-
sion was used to examine percent time in institutional
care through age 18 years as a predictor of standard
scores from the PPVT. We evaluated sex as a potential
predictor of PPVT scores and included this as a covari-
ate given a trend level association when considered in
the full sample (see below).

Results
Institutional care history
We first probed potential differences between children
with and without exposure to institutional care. A sig-
nificant group difference was found, F(1, 226) = 35.39, p
< .001, such that the NIG (M = 105.42, SE = 2.58) had
higher PPVT standard scores than those ever institution-
alized (M = 86.88, SE = 1.72) with a large effect (Cohen’s
d = 1.14 [0.73, 1.52]). Participant sex did not reach stat-
istical significance, F(1, 226) = 3.75, p = .055.

Intent-to-treat analyses
The same analytic approach was used to examine
whether those ever institutionalized children differed
based on assignment to foster care or care as usual.
There were no significant group differences based on
initial group assignment in receptive language ability at
age 18 years, F(1, 86) = 1.93, p = .168, such that the FCG
(M = 89.34, SE = 2.64) did not significantly differ in
PPVT standard scores from the CAUG (M = 84.34, SE =
2.79) with a small effect (d = 0.29 [− 0.13, 0.71]). Partici-
pant sex did not reach statistical significance, F(1, 86) =
1.76, p = .189.

Percent time in institutional care exposure
Last, given numerous placement changes that resulted in
differential exposure to institutional care, we examined
receptive language ability as a function of the percent of
time individuals spent in institutional care from birth to
age 18 years (see Fig. 2). Specifically, after covarying for
sex, greater percent time in care was a significant pre-
dictor of lower receptive language ability at age 18 years
(β = − .23, t(86) = − 2.26, p = .026). Percent time in insti-
tutional care explained a significant proportion of vari-
ance in PPVT scores, ΔR2 = .06.
As an exploratory analysis, we examined whether the

age of placement into foster care was associated with re-
ceptive language among the FCG, but it was not (β =
.04, t(43) = 0.12, p = .891, ΔR2 = .002).

Study 2
Methods
Sample
The Fragile Families and Child Wellbeing Study (FFCWS)
followed a population-based, birth cohort of 4898 children
born between 1998 and 2000 across 20 cities in the USA.
FFCWS oversampled for nonmarital births and includes a
diverse sample of children. Detailed recruitment and de-
sign data are available [46] with additional details at
https://fragilefamilies.princeton.edu/documentation. At
the age 9 follow-up assessment, 3630 parents completed
the follow-up survey and 3346 children completed the
Peabody Picture Vocabulary Test (PPVT-III) [14]. We in-
cluded youth in the current sample if they had valid data
on the PPVT from age 9 years. This resulted in a sample
of 3346, 68% of the original sample. Data were missing
from four children on maternal education for a final sam-
ple of 3342 children. A total of 1601 children were identi-
fied by their parent as female (48%). At year 1, both
parents, if available, reported race/ethnicity, which were
used to report on child’s race/ethnicity. In this sample,
based on this approach, there were 519 White non-
Hispanic/Latinx children (16%), 1642 Black/African
American non-Hispanic children (49%), 827 Hispanic/
Latinx children (25%), and 332 other non-Hispanic or
multi-racial children (10%). Data from years 1, 3, and 9
are used in the current analysis.

Measures

Maternal education Mother’s educational level col-
lected at the beginning of the study (i.e., in year 1 when
children were between the ages of 0 and 1 year) was
coded 1 (less than high school) through 4 (college or
graduate school).

Income-to-needs Income-to-needs ratio was the total
household income divided by the income threshold

Humphreys et al. Journal of Neurodevelopmental Disorders           (2020) 12:36 Page 4 of 11

http://www.bucharestearlyinterventionproject.org/
https://fragilefamilies.princeton.edu/documentation


required for a family of that size, according to the Cen-
sus Bureau at the age 1 follow-up assessment.

Deprivation The latent construct of deprivation was
modeled from six manifest indicators comprised of both
mother- and observational-report data from the inter-
views conducted when participants were age 1 and 3
years. For detailed information about the development
and analysis of the latent construct of deprivation, see
previous work [36]. Here, we briefly describe each indi-
cator (more information about indicators is publicly
available information about FFCWS).
Cognitive stimulation. At year 1 and year 3, mothers

reported how many days a week they sang nursery
rhymes with their child, had their child complete house-
hold chores (year 3 survey only), played imaginary games
with their child, read or told stories to their child, played
with toys inside with their child, went out to eat with
their child, or put their child to bed. The cutoffs for each
were selected such that at least 5% of the sample and
less than 15% of the sample would be identified in the
“low” group. For example, for parents who reported
playing imaginary games, going out to eat, and telling
stories once a week or more, each of those experiences

was coded as a 1. Parents reporting letting children help
with household chores and reading stories twice a week
or more were each coded as a 1. Parents who reported
playing with toys inside three or more times a week were
coded as a 1. Parents who reported singing nursery
rhymes and putting a child to bed four or more times a
week were each coded as a 1. Then, the sum of those
variables resulted in the year 3 cognitive stimulation
variable. With all the variables coded in this way (nur-
sery rhymes, household chores, imaginary games, read
stories, told stories, played with toys inside, went out to
eat, put child to bed), most mothers reported the behav-
ior frequently (54.3% of the sample engaged in every ac-
tivity). The number of behaviors coded as present was
summed and reverse scored such that higher scores rep-
resent greater deprivation. Item correlations are pre-
sented in supplemental table 1.
Child books. During the in-home interview at year 3,

mothers were asked about how many books they had for
their child. This variable was coded from 1 (5 or more
books) to 4 (no books). Higher scores reflect fewer
books (greater deprivation).
Toys. Mothers were asked how many toys their child

had (e.g., push and pull toys, toys that can be put

Fig. 2 Scatterplot illustrating the association between percent time in institutional care from birth to age 18 years and standard score from the
Peabody Picture Vocabulary Test (PPVT) at age 18 years. Raw associations are presented and statistics provided in the text are adjusted for
participant sex
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together in different ways, toys with wheels). These were
coded as present or absent and summed for the total
number of toys available to the child. This score was
then reversed such that higher scores indicate represent
greater deprivation.
Positive parenting interactions. During a home visit,

observers documented if they observed any of seven pos-
sible positive social interactions between mother and
child (e.g., “parent vocalized to child twice,” “parent
responded to child’s vocalizations”). These were coded
as present/absent by the observer; the number of absent
variables was summed for each participant.
Neglect. During the home interview, mothers answered

19 items from the Parent–Child Conflict Tactics Scale
[52]. Neglect is operationalized as the average for
mother or other caregiver on the four items which assess
neglect (e.g., not able to make sure child got to a doctor or
hospital when needed). Higher scores reflect greater
deprivation.

Receptive language ability At the age 9 in-home inter-
view, the child was administered Peabody Picture Vocabu-
lary Test (PPVT-III) [14]. Here, we used the standard
score which reflects the performance of the children rela-
tive to same-aged peers.

Data analytic plan
Data management and preliminary analyses were com-
puted using SPSS 25 (IBM Statistics). Structural equa-
tion models (SEM) were conducted with Mplus 8.1 [40].
Across all models, model fit was evaluated using a var-
iety of indices. The chi-square statistic is sensitive to the
sample size, resulting in a tendency to reject models

with large sample sizes. Thus, alternative model fit sta-
tistics are recommended [24]. A root mean square error
of approximation (RMSEA) lower than 0.05, a compara-
tive fit index (CFI) over 0.95, and a standardized root
mean square residual (SRMR) under 0.08 indicate well-
fitting models [24, 25]. All regression coefficients and
factor weights are presented standardized. To account
for continuous and categorical indicators in the
deprivation latent construct, the full model used a robust
weighted least squares (WLSMV) estimator [18].
We constructed measurement models of deprivation

using confirmatory factor analysis (CFA) following
standard SEM procedures [30]. To test our hypothesis,
we tested the primary hypothesized structural model
and examined fit (Fig. 3). In this model, deprivation pre-
dicted PPVT at age 9 years. Then, we additionally covar-
ied for maternal education and income-to-needs ratio
and tested the same hypothesized structural model. Finally,
we tested a mediation model with the two predictors: ma-
ternal education and income-to-needs, with deprivation as
the proposed mediator, and age 9 PPVT score as the out-
come. This model included direct paths from deprivation,
maternal education, and income-to-needs to age 9 PPVT.
Additionally, deprivation was included as a mediator of the
association between maternal education, income-to-needs,
and PPVT score. Thus, the indirect paths from maternal
education and income-to-needs to PPVT through
deprivation were simultaneously estimated, which allows us
to obtain estimates for each path over and above the other
(i.e., the indirect effect of maternal education and receptive
language through deprivation, after accounting for the in-
direct effect of income-to-needs and receptive language
through deprivation, and vice versa). Maternal education

Fig. 3 Model demonstrating associations between deprivation and receptive language ability of the child at year 9. Coefficients are standardized
betas. Solid lines depict significant paths. Cognitive stimulation at years 1 and 3 was allowed to covary. For factor loadings of deprivation, see
Table 1
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and income-to-needs were allowed to covary. Indirect ef-
fects were estimated using a nonparametric, bias corrected
bootstrapping approach with 1000 bootstrap re-samples; in-
direct paths are considered significant if the 95% confidence
intervals do not contain zero [43]. We covaried for sex in
all models.

Results
Descriptive statistics
Basic descriptive information, including means, standard
deviations, and item-level correlations, for each deprivation
indicator can be found in Miller et al. [36]. Deprivation was
negatively correlated with receptive language ability, β = −
0.47, p < .001.

Measurement model
The measurement model for the deprivation latent con-
struct demonstrated good fit, χ2 = 60.33, p < .001,
RMSEA = .03 [.019, .034], CFI = 0.95, SRMR = 0.04. All
indicators loaded positively and significantly onto the
deprivation latent construct (Table 1).

Main structural model
The structural model demonstrated good fit to the data,
χ2 = 51.34, p < .001, RMSEA = .02 [.02–.03], CFI = 0.97,
SRMR = 0.02. Greater deprivation was associated with
lower receptive language ability, β = − 0.47, p < .001. Sex
was not significantly associated with receptive language
ability, β = − 0.03, p = .091. Overall, the structural model
accounted for 22% of the variance in receptive language
ability (p < .001).

Covarying for socioeconomic status
When additionally controlling for maternal education
and income-to-needs, the model demonstrated good fit,
χ2 = 72.63, p < .001, RMSEA = .02 [.01–.03], CFI = 0.99,
SRMR = 0.02, after allowing for maternal education and
income-to-needs to covary. Greater deprivation was sig-
nificantly associated with lower receptive language abil-
ity, β = − 0.29, p < .001. Maternal education (β = 0.18, p
< .001) and income-to-needs (β = 0.14, p < .001) were
each also significantly associated with higher receptive

language ability. Sex did not significantly predict recep-
tive language (β = − 0.03, p = .091). This model
accounted for 26% of the variance in receptive language
ability (p < .001).

Exploratory models
We explored the potential for an indirect effect from
higher maternal education to higher receptive language
ability through lower deprivation, and found this path-
way to be statistically significant, β = 0.09, 95% CI 0.06–
0.13. Further, the indirect effect from higher income-to-
needs to higher receptive language ability via lower
deprivation also was statistically significant, β = 0.10,
95% CI 0.06–0.15. These indicate that each predictor
has unique variance explained in their associations with
receptive language through deprivation.

General discussion
In the present study, we examined the prospective asso-
ciation between psychosocial deprivation and receptive
language in two different samples (i.e., the BEIP and the
FFCWS). In the BEIP, individuals in late adolescence
with childhood exposure to institutional care had, on
average, substantially lower receptive language ability
compared to those who had never been institutionalized.
Furthermore, among those with a history of institutional
care, more time spent in institutional care from birth to
age 18 years was associated with poorer receptive lan-
guage ability at age 18 years. In the US-based FFCWS
study, children were followed from early life through
middle childhood, and variation in neglect in the first
years of life was associated with poorer receptive lan-
guage outcomes at age 9 years. Despite clear differences
in the operationalization of deprivation across the two
studies, we found evidence that higher levels of
deprivation were associated with poorer receptive lan-
guage outcomes. Language learning is thought to require
frequent opportunities for child-directed speech and
communicative interactions [31, 55], and given the high
child–caregiver ratios [12], children in institutional care
are less likely to receive input that would promote re-
sponsive interactions. Responsive interactions also vary

Table 1 Standardized deprivation latent factor loadings for main structural model

Age Factor loading Factor loading SE p value

Deprivation

Cognitive stimulation 1 .32 .03 < .001

Neglect 3 .15 .02 < .001

Number of toys in the home 3 .55 .03 < .001

Number of child books 3 .70 .04 < .001

Positive parenting interactions 3 .47 .04 < .001

Cognitive stimulation 3 .31 .03 < .001

For the Deprivation construct, cognitive stimulation at years 1 and 3 was allowed to covary
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in family care contexts. In fact, one prior study [51] dir-
ectly compared the language outcomes of 15 children
with a history of institutionalization and 17 children
with a history of familial neglect in the USA. These
groups did not differ in receptive language ability, al-
though both groups performed worse than community
children. The findings from the FFCWS study provide a
conceptual replication of this work, such that exposure
to deprivation in early life may have lasting conse-
quences for receptive language ability.
Across middle childhood and adolescence, children

enter into increasingly complex peer relationships, which
are dependent upon reciprocal communication that
draws heavily on both receptive and expressive language
skills [7, 19]. Receptive language is important for social-
emotional development including the development of
social skills, quality friendships, and emotional compe-
tence [3, 16], particularly when accompanied by deficits
in expressive language [50]. Further, receptive language
predicts externalizing behavior [59, 60], including as a
mediator of the link between deprivation and externaliz-
ing psychopathology [37].
In addition to the association between deprivation and

receptive language, the findings from the FFCWS help
to clarify the role of SES in the pattern of this association.
Specifically, deprivation was found to be a significant pre-
dictor of receptive language even after accounting for vari-
ation in maternal education level and income-to-needs
ratio. Thus, across both samples, there is evidence for the
role of environmental experiences in receptive language
development. From the BEIP, the lack of group differences
using an intent-to-treat approach somewhat weakens the
ability to draw strong causal conclusions, yet the place-
ment changes from the original group assignments may
explain the fade-out effects specific to the intervention
[57, 58]. There have been numerous placement changes in
the time since placement (age 22months) and since the
official support for the intervention by the study team
ended (age 54months) (see [1]). Many children assigned
to the care as usual condition were eventually placed in
family care, and many children assigned to the high-
quality foster care intervention experienced placement
disruption which, in some cases, led to a return to institu-
tional care.
Institutional care exposure is associated with numer-

ous difficulties across domains, including in receptive
language [4]. In a study of children adopted around age
3 years, approximately two thirds of children adopted
from countries associated with the former Soviet Union
were given a diagnosis of communication disorder [6],
and no differences were found based on age of adoption.
However, two other studies indicated that duration of
exposure to institutional care may be important for re-
ceptive language outcomes. First, previously

institutionalized children adopted by families in the USA
found that duration of institutional care exposure was
associated with poorer performance on standardized lan-
guage assessments, specifically paragraph comprehen-
sion from the Comprehensive Assessment of Spoken
Language and greater difficulties in understanding and
following directions from the Clinical Evaluation of Lan-
guage Fundamentals [33]. Second, in outcomes from the
English and Romanian Adoptees Study, children exposed
to very little institutional care (i.e., adopted prior to age
6 months) showed no differences compared to children
adopted from within the UK in terms of receptive lan-
guage outcomes [9]. Children adopted after this age were
more likely to have language delays, but there was no as-
sociation between duration of institutional care and lan-
guage outcomes, indicating a nonlinear pattern linking
duration of psychosocial neglect and language outcomes.
Importantly, we explicitly considered the role of SES

in the FFCWS sample. Some have called for statistical
control of SES in examining the association between
maltreatment and language skills [34] given the link be-
tween SES and language [17, 21]. We find evidence of
the independent associations of deprivation and mea-
sures of SES in relation to receptive language, and that
the model with SES markers predicts only an additional
6% of the variance after accounting for deprivation. In
exploratory analyses, we find preliminary evidence that
variations in SES may be meaningful predictors of recep-
tive language, in part, through variation in the psycho-
social deprivation of the child’s environment. These
findings are consistent with prior work [22] finding that
environmental features mediate the association between
SES and language outcomes. More work is needed to de-
termine the potential interactive associations between
deprivation and other family characteristics.
Different types of maltreatment frequently co-occur

[11], making it difficult in most cases to isolate the po-
tential unique contributions of threatening experiences
and psychosocial deprivation experiences on child func-
tioning. Findings from a study that compared children
who experienced neglect but either did or did not have
posttraumatic stress disorder (PTSD), as well as demo-
graphically matched comparison children without a his-
tory of abuse, found that children who experienced
neglect but did not have a PTSD diagnosis had lower re-
ceptive language scores than comparison youth and
neglected groups did not significantly differ from one
another [10]. Such findings indicate that it may be psy-
chosocial deprivation, rather than threat-related experi-
ences, that is associated with receptive language.
Exploring the potential specificity and differential effects
of deprivation and threat on receptive language remains
an important area for future work. Given that children
from the BEIP are believed to have relatively low
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exposure to other forms of maltreatment, this study pro-
vides what is likely to be a purer case for examining the
link between psychosocial deprivation and receptive lan-
guage without the potential confounding of physical
abuse or witnessing family violence.
This study has several limitations; each indicates

promising avenues for future research. First, we focused
solely on receptive language as the outcome of interest,
despite many alternative measures of language ability. It
may be that the form of language difficulties differs de-
pending on the assessment used to study language do-
mains. Interestingly, there is mixed evidence regarding
whether receptive or expressive language may be less
spared by early adversity [48, 57, 58]. Second, we were
unable to thoroughly examine alternative adverse expo-
sures (anesthesia [28]) to better isolate psychosocial
deprivation from other potentially confounding influ-
ences. Other factors have been identified elsewhere, in-
cluding parents’ marital status and number of children
in the household which explained additional variance
over and above the association of maternal education,
indicating that other features of the children’s environ-
ment may be related to language exposure and commu-
nication with other adults are likely important for
explaining variation even among children from low-
income families [45]. Prenatal factors, unassessed in
these studies, have also been posited as an explanation
for poorer language outcomes [42]. While this study
cannot explore this directly, the evidence from the BEIP
in which children’s placements were at least in part ran-
domly determined provides strong evidence for the role
of postnatal environments in language outcomes.

Conclusions
The present findings add to a growing literature tracing
the long-term outcomes of children who experience
varying levels of deprivation. Specifically, in two different
samples, we find evidence of the prospective association
between psychosocial deprivation/neglect, first in institu-
tional care and then in family contexts, and poorer re-
ceptive language ability. Among the BEIP sample, we
find no evidence of “catch up” to typical functioning
when individuals reach early adulthood. These findings
provide additional support for efforts to reduce chil-
dren’s exposure to institutional care (see [5]). Among
the FFCWS sample, we find that variation in neglect is a
prospective predictor of receptive language outcomes
even after accounting for SES. While there is preliminary
evidence that deprivation may be a potential pathway
explaining the significant association between SES and
child receptive language, more research is needed to
identify whether family characteristics would be a useful
guide for targeted intervention to reduce risk for neglect.
While we no longer find strong evidence of the high-

quality caregiving intervention on receptive language
outcomes in late adolescence from the BEIP, it is im-
portant to note that other studies have found support
for the hypothesis that receptive language can be im-
proved via intervention. Children who participated in a
preschool program showed improvements in receptive
language that persisted when assessed at age 10 years, in-
dicating the promise of early intervention and persist-
ence of effects over time [39].

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s11689-020-09341-2.

Additional file 1: Supplemental Table 1

Acknowledgements
We are grateful for our research team in Bucharest, Romania, and for
participants from the Bucharest Early Intervention Project and the Fragile
Families and Child Wellbeing Study. Dr. Margaret Sheridan was instrumental
in introducing us to the FFCWS and suggesting the inclusion of it in this
manuscript.

Authors’ contributions
KLH and LSM wrote the first draft of the paper. KLH and LSM conducted the
statistical analyses. CAN, NAF, and CHZ designed the Bucharest Early Intervention
Project. KGH, CAN, NAF, and CHZ provided conceptual guidance and made edits
to the manuscript. The authors read and approved the manuscript.

Funding
This research was provided by the National Institutes of Health (MH091363)
and John D. and Catherine T. MacArthur Foundation. Dr. Humphreys
received support from the Jacobs Foundation Early Career Research
Fellowship (2017-1261-05). Dr. Guyon-Harris received support from
T32HP22240. Ms. Machlin received support from T32HD07376 (predoctoral
fellowship) through the Center for Developmental Science at the University
of North Carolina at Chapel Hill.

Availability of data and materials
Data for the FFCWS can be found at fragilefamilies.princeton.edu/documentation.

Ethics approval and consent to participate
Following approvals by the institutional review boards of the three principal
investigators of the Bucharest Early Intervention Project and by the local
Commissions on Child Protection in Bucharest, the study commenced in
collaboration with the Institute of Maternal and Child Health of the
Romanian Ministry of Health. For the FFCWS, details regarding institutional
reviews for each site can be found in Reichman et al. [46].

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Vanderbilt University, Nashville, TN 37203, USA. 2Tulane University School of
Medicine, New Orleans, USA. 3University of North Carolina, Chapel Hill,
Chapel Hill, USA. 4University of Pittsburgh School of Medicine, Pittsburgh,
USA. 5Boston Children’s Hospital/Harvard Medical School, Boston, USA.
6Harvard Graduate School of Education, Cambridge, USA. 7University of
Maryland, College Park, USA.

Humphreys et al. Journal of Neurodevelopmental Disorders           (2020) 12:36 Page 9 of 11

https://doi.org/10.1186/s11689-020-09341-2
https://doi.org/10.1186/s11689-020-09341-2


Received: 14 November 2019 Accepted: 13 November 2020

References
1. Almas AN, Papp LJ, Woodbury MR, Nelson CA, Zeanah CH, Fox NA. The

impact of caregiving disruptions of previously institutionalized children on
multiple outcomes in late childhood. Child Dev. 2018. https://doi.org/10.
1111/cdev.13169.

2. Anglin, J. M., Miller, G. A., & Wakefield, P. C. (1993). Vocabulary development:
a morphological analysis. Monographs of the Society for Research in Child
Development, 58(10).

3. Beck L, Kumschick IR, Eid M, Klann-Delius G. Relationship between language
competence and emotional competence in middle childhood. Emotion.
2012;12(3):503–514. https://doi.org/10.1037/a0026320.

4. Behen ME, Helder E, Rothermel R, Solomon K, Chugani HT. Incidence of
specific absolute neurocognitive impairment in globally intact children with
histories of early severe deprivation. Child Neuropsychology. 2008;14(5):453–
469. https://doi.org/10.1080/09297040802244136.

5. Berens, A. E., & Nelson, C. A. (2015). The science of early adversity: is there a
role for large institutions in the care of vulnerable children? Lancet,
386(9991), 388–398. https://doi.org/10.1016/S0140-6736(14)61131-4.

6. Beverly, B. L., McGuinness, T. M., & Blanton, D. J. (2008). Communication and
academic challenges in early adolescence for children who have been
adopted from the former Soviet Union. Language Speech Hearing Serv
School, 39(3), 303–313. https://doi.org/10.1044/0161-1461(2008/029).

7. Black, B., & Logan, A. (1995). Links between communication patterns in
mother-child, father-child, and child-peer interactions and children’s social
status. Child Dev, 66(1), 255–271. https://doi.org/10.1111/j.1467-8624.1995.
tb00869.x.

8. Chugani, H. T., Behen, M. E., Muzik, O., Juhász, C., Nagy, F., & Chugani, D. C.
(2001). Local brain functional activity following early deprivation: a study of
postinstitutionalized Romanian orphans. NeuroImage, 14(6), 1290–1301.
https://doi.org/10.1006/nimg.2001.0917.

9. Croft, C., Beckett, C., Rutter, M., Castle, J., Colvert, E., Groothues, C., …
Sonuga-Barke, E. J. S. (2007). Early adolescent outcomes of institutionally-
deprived and non-deprived adoptees. II: language as a protective factor and
a vulnerable outcome. J Child Psychol Psychiatry, 48(1), 31–44. https://doi.
org/10.1111/j.1469-7610.2006.01689.x.

10. De Bellis, M. D., Hooper, S. R., Spratt, E. G., & Woolley, D. P. (2009).
Neuropsychological findings in childhood neglect and their relationships to
pediatric PTSD. Neuropsychological Society, 15(6), 868–878. https://doi.org/
https://doi.org/10.1017/S1355617709990464.

11. Dong, M., Anda, R., & Felitti, V. (2004). The interrelatedness of multiple forms
of childhood abuse, neglect, and household dysfunction. Child Abuse Negl,
28, 771–784. https://doi.org/10.1016/j.chiabu.2004.01.008.

12. Dozier, M., Zeanah, C. H., Wallin, A. R., & Shauffer, C. (2012). Institutional care
for young children: review of literature and policy implications. Soc Issues
Policy Rev, 6(1), 1–25. https://doi.org/10.1111/j.1751-2409.2011.01033.x.

13. Duncan, G. J., Magnuson, K., & Votruba-Drzal, E. (2017). Moving beyond
correlations in assessing the consequences of poverty. Annu Rev Psychol,
68(1), 413–434. https://doi.org/10.1146/annurev-psych-010416-044224.

14. Dunn LM, Dunn DM. Peabody picture vocabulary test; 1997.
15. Dunn LM, Dunn DM. Peabody picture vocabulary test-fourth edition.

Minneapolis, MN: Pearson; 2007.
16. Durkin, K., & Conti-Ramsden, G. (2007). Language, social behavior, and the

quality of friendships in adolescents with and without a history of specific
language impairment. Child Dev, 78(5), 1441–1457. https://doi.org/10.1111/j.
1467-8624.2007.01076.x.

17. Fernald, A., Marchman, V. A., & Weisleder, A. (2013). SES differences in
language processing skill and vocabulary are evident at 18 months. Dev Sci,
16(2), 234–248. https://doi.org/10.1111/desc.12019.

18. Flora, D. B., & Curran, P. J. (2004). An empirical evaluation of alternative
methods of estimation for confirmatory factor analysis with ordinal data.
Psychol Methods, 9(4), 466–491. https://doi.org/10.1037/1082-989X.9.4.466.

19. Fujiki, M., Brinton, B., Hart, C. H., & Fitzgerald, A. H. (1999). Peer acceptance
and friendship in children with specific language impairment. Top Lang
Disord, 19(2), 34–48. https://doi.org/10.1097/00011363-199902000-00005.

20. Goldfarb, W. (1945). Psychological privation in infancy and subsequent
adjustment. Am J Orthopsychiatry, 15, 247–255. https://doi.org/10.1111/j.
1939-0025.1945.tb04938.x.

21. Hart B, Risley TR. Meaningful differences in the everyday experience of
young american children. Baltimore, MD: Brookes; 1995.

22. Hoff, E., & Tian, C. (2005). Socioeconomic status and cultural influences on
language. In Journal of Communication Disorders (Vol. 38, pp. 271–278).
https://doi.org/10.1016/j.jcomdis.2005.02.003.

23. Hood, M., Conlon, E., & Andrews, G. (2008). Preschool home literacy
practices and children’s literacy development: a longitudinal analysis. J Educ
Psychol, 100(2), 252–271. https://doi.org/10.1037/0022-0663.100.2.252.

24. Hooper, D., Coughlan, J., & Mullen, M. R. (2008). Structural equation
modelling: guidelines for determining model fit. Electronic J Business Res
Methods, 6(1), 53–60. https://doi.org/10.21427/D79B73.

25. Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct Equ
Model, 6(1), 1–55. https://doi.org/10.1080/10705519909540118.

26. Humphreys KL, King LS, Gotlib IH. Neglect. In: Zeanah CH, editor. Handbook
of infant mental health. 4th ed. New York: Guilford Press; 2018. p. 239–56.

27. Hunt JM, Mohandessi K, Ghodssi M, Akiyama M. The psychological
development of orphanage-reared infants: interventions with outcomes.
Genet Psychol Monogr. 1976;94(2):177–226.

28. Ing, C., DiMaggio, C., Whitehouse, A., Hegarty, M. K. Brady, J., von Ungern-
Sternberg, B. S., Davidson, A., … Sun, L. S. (2012). Long-term differences in
language and cognitive function after childhood exposure to anesthesia.
Peditrics, 130(3), e476–e485. https://doi.org/10.1542/peds.2011-3822.

29. King, L. S., Humphreys, K. L., & Gotlib, I. H. (2019). The neglect–enrichment
continuum: characterizing variation in early caregiving environments. Dev
Rev, 51, 109–122. https://doi.org/10.1016/j.dr.2019.01.001.

30. Kline RB. Principles and practice of structural equation modeling (fourth
Edi). New York: The Gulliford Press; 2016.

31. Kuhl, P. K., Williams, K. A., Lacerda, F., Stevens, K. N., & Lindblom, B. (1992).
Linguistic experience alters phonetic perception in infants by 6 months of
age. Science, 255(5044), 606–608. https://doi.org/10.1126/science.1736364.

32. Levine LE, Munsch J. Child development: an active learning approach. Los
Angeles, CA: SAGE Publications Inc.; 2011.

33. Loman, M. M., Wiik, K. L., Frenn, K. A., Pollak, S. D., & Gunnar, M. R. (2009).
Postinstitutionalized children’s development: growth, cognitive, and
language outcomes. J Dev Behav Pediatr, 30(5), 426–434. https://doi.org/10.
1097/DBP.0b013e3181b1fd08.

34. Lum, J. A. G., Powell, M., Timms, L., & Snow, P. (2015). A meta-analysis of cross
sectional studies investigating language in maltreated children. J Speech Lang
Hearing Res, 58, 961–976. https://doi.org/10.1044/2015_JSLHR-L-14-0056.

35. McLaughlin, K. A., Sheridan, M. A., & Nelson, C. A. (2017). Neglect as a
violation of species-expectant experience: neurodevelopmental
consequences. Biol Psychiatry, 82(7), 462–471. https://doi.org/10.1016/j.
biopsych.2017.02.1096.

36. Miller AB, Machlin L, McLaughlin KA, Sheridan M. Deprivation and
psychopathology in the fragile families study: a 15-year longitudinal
investigation; 2020.

37. Miller, A. B., Sheridan, M. A., Hanson, J. L., McLaughlin, K. A., Bates, J. E.,
Lansford, J. E., … Dodge, K. A. (2018). Dimensions of deprivation and threat,
psychopathology, and potential mediators: a multi-year longitudinal
analysis. J Abnorm Psychol https://doi.org/10.1037/abn0000331.

38. Millum, J., & Emanuel, E. J. (2007). Ethics: the ethics of international research
with abandoned children. Science, 318(5858), 1874–1875. https://doi.org/10.
1126/science.1153822.

39. Mughal MK., Ginn CS., Perry RL., & Benzies KM. (2016). Early child
development and care longitudinal effects of a two-generation preschool
programme on receptive language skill in low-income Canadian children to
age 10 years. Early Child Dev Care, 186(8), 1316–1326. https://doi.org/10.
1080/03004430.2015.1092141.

40. Muthén LK, Muthén BO. Mplus user’s guide. Los Angeles, CA: Muthén &
Muthén; 2012.

41. Nelson, C. A., Bos, K., Gunnar, M. R., & Sonuga-Barke, E. J. S. (2011). V. the
neurobiological toll of early human deprivation. Monogr Soc Res Child Dev,
76(4), 127–146. https://doi.org/10.1111/j.1540-5834.2011.00630.x.

42. Perkins SC, Finegood ED, Swain JE. Poverty and language development:
roles of parenting and stress. Innov Clin Neuroscience. 2013;10(4):10–9.

43. Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies
for assessing and comparing indirect effects in multiple mediator models.
Behav Res Methods, 40, 879–891. https://doi.org/10.3758/BRM.40.3.879.

44. Provence S, Lipton RC. Infants in institutions. New York: International Univ.
Press; 1962.

Humphreys et al. Journal of Neurodevelopmental Disorders           (2020) 12:36 Page 10 of 11

https://doi.org/10.1111/cdev.13169
https://doi.org/10.1111/cdev.13169
https://doi.org/10.1037/a0026320
https://doi.org/10.1080/09297040802244136
https://doi.org/10.1016/S0140-6736(14)61131-4
https://doi.org/10.1044/0161-1461(2008/029)
https://doi.org/10.1111/j.1467-8624.1995.tb00869.x
https://doi.org/10.1111/j.1467-8624.1995.tb00869.x
https://doi.org/10.1006/nimg.2001.0917
https://doi.org/10.1111/j.1469-7610.2006.01689.x
https://doi.org/10.1111/j.1469-7610.2006.01689.x
https://doi.org/10.1017/S1355617709990464
https://doi.org/10.1016/j.chiabu.2004.01.008
https://doi.org/10.1111/j.1751-2409.2011.01033.x
https://doi.org/10.1146/annurev-psych-010416-044224
https://doi.org/10.1111/j.1467-8624.2007.01076.x
https://doi.org/10.1111/j.1467-8624.2007.01076.x
https://doi.org/10.1111/desc.12019
https://doi.org/10.1037/1082-989X.9.4.466
https://doi.org/10.1097/00011363-199902000-00005
https://doi.org/10.1111/j.1939-0025.1945.tb04938.x
https://doi.org/10.1111/j.1939-0025.1945.tb04938.x
https://doi.org/10.1016/j.jcomdis.2005.02.003
https://doi.org/10.1037/0022-0663.100.2.252
https://doi.org/10.21427/D79B73
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1542/peds.2011-3822
https://doi.org/10.1016/j.dr.2019.01.001
https://doi.org/10.1126/science.1736364
https://doi.org/10.1097/DBP.0b013e3181b1fd08
https://doi.org/10.1097/DBP.0b013e3181b1fd08
https://doi.org/10.1044/2015_JSLHR-L-14-0056
https://doi.org/10.1016/j.biopsych.2017.02.1096
https://doi.org/10.1016/j.biopsych.2017.02.1096
https://doi.org/10.1037/abn0000331
https://doi.org/10.1126/science.1153822
https://doi.org/10.1126/science.1153822
https://doi.org/10.1080/03004430.2015.1092141
https://doi.org/10.1080/03004430.2015.1092141
https://doi.org/10.1111/j.1540-5834.2011.00630.x
https://doi.org/10.3758/BRM.40.3.879


45. Qi, C. H., Kaiser, A. P., Milan, S., & Hancock, T. (2006). Language performance
of low-income African American and European American preschool
children on the PPVT-III. Lang Speech Hearing Serv Schools, 37(1), 5–16.
https://doi.org/10.1044/0161-1461(2006/002).

46. Reichman, N. E., Teitler, J. O., Garfinkel, I., & McLanahan, S. S. (2001). Fragile
families: sample and design. Child Youth Serv Rev, 23(4–5), 303–326. https://
doi.org/10.1016/S0190-7409(01)00141-4.

47. Rice, M. L., & Hoffman, L. (2015). Predicting vocabulary growth in children
with and without specific language impairment: a longitudinal study from
2;6 to 21 years of age. J Speech Lang Hearing Res, 58(2), 345–359. https://
doi.org/10.1044/2015_JSLHR-L-14-0150.

48. Ryan, A., Gibbon, F. E., & Oshea, A. (2015). Expressive and receptive language
skills in preschool children from a socially disadvantaged area. Int J Speech
Lang Pathol, 18(1), 41–52. https://doi.org/10.3109/17549507.2015.1089935.

49. Sénéchal, M., & LeFevre, J. A. (2002). Parental involvement in the
development of children’s reading skill: a five-year longitudinal study. Child
Dev, 73(2), 445–460. https://doi.org/10.1111/1467-8624.00417.

50. Snowling, M. J., Bishop, D. V. M., Stothard, S. E., Chipchase, B., & Kaplan, C.
(2006). Psychosocial outcomes at 15 years of children with a preschool
history of speech-language impairment. J Child Psychol Psychiatr Allied
Disciplines, 47(8), 759–765. https://doi.org/10.1111/j.1469-7610.2006.01631.x.

51. Spratt, E. G., Friedenberg, S. L., Swenson, C. C., Larosa, A., De Bellis, M. D.,
Macias, M. M., … Brady, K. T. (2012). The effects of early neglect on
cognitive, language, and behavioral functioning in childhood. Psychology,
3(2), 175–182. https://doi.org/10.4236/psych.2012.32026.

52. Straus, M. A., Hamby, S. L., Finkelhor, D., Moore, D. W., & Runyan, D. (1998).
Identification of child maltreatment with the parent-child conflict tactics
scales: development and psychometric data for a national sample of
American parents. Child Abuse Negl, 22(4), 249–270. https://doi.org/10.1016/
S0145-2134(97)00174-9.

53. Taylor, C. L., Christensen, D., Lawrence, D., Mitrou, F., & Zubrick, S. R. (2013).
Risk factors for children’s receptive vocabulary development from four to
eight years in the longitudinal study of Australian children. PLoS One, 8(9).
https://doi.org/10.1371/journal.pone.0073046.

54. Tizard, B., Cooperman, O., Joseph, A., & Tizard, J. (1972). Environmental
effects on language development: a study of young children in long-stay
residential nurseries. Child Dev, 43(2), 337–358.

55. Tomasello M. Constructing a language: a usage-based theory of language
acquisition. Cambridge: Harvard University Press; 2003.

56. Walker, D., Greenwood, C., Hart, B., & Carta, J. (1994). Prediction of school
outcomes based on early language production and socioeconomic factors.
Child Dev, 65(2), 606–621. https://doi.org/10.1111/j.1467-8624.1994.tb00771.x.

57. Windsor, J., Benigno, J. P., Wing, C. A., Carroll, P. J., Koga, S. F., Nelson, C. A.,
… Zeanah, C. H. (2011). Effect of foster care on young children’s language
learning. Child Dev, 82(4), 1040–1046. https://doi.org/10.1111/j.1467-8624.
2011.01604.x.

58. Windsor, J., Moraru, A., Nelson, C. A., Fox, N. A., & Zeanah, C. H. (2013). Effect
of foster care on language learning at eight years: findings from the
Bucharest early intervention project. J Child Language, 40(3), 605–627.
https://doi.org/10.1017/S0305000912000177.

59. Yew, S. G. K., & O’Kearney, R. (2013). Emotional and behavioural outcomes
later in childhood and adolescence for children with specific language
impairments: meta-analyses of controlled prospective studies. J Child
Psychol Psychiatr Allied Disciplines, 54(5), 516–524. https://doi.org/10.1111/
jcpp.12009.

60. Yew, S. G. K., & O’Kearney, R. (2015). The role of early language difficulties in
the trajectories of conduct problems across childhood. J Abnorm Child
Psychol, 43(8), 1515–1527. https://doi.org/10.1007/s10802-015-0040-9.

61. Zeanah, C. H., Fox, N. A., & Nelson, C. A. (2012). The Bucharest early
intervention project: case study in the ethics of mental health research. J
Nerv Ment Dis, 200(3), 243–247. https://doi.org/10.1097/NMD.
0b013e318247d275.

62. Zeanah, C. H., Nelson, C. A., Fox, N. A., Smyke, A. T., Marshall, P., Parker, S. W.,
& Koga, S. (2003). Designing research to study the effects of
institutionalization on brain and behavioral development: the Bucharest
early intervention project. Dev Psychopathol, 15(4), 885–907. https://doi.org/
10.1017/S0954579403000452.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Humphreys et al. Journal of Neurodevelopmental Disorders           (2020) 12:36 Page 11 of 11

https://doi.org/10.1044/0161-1461(2006/002)
https://doi.org/10.1016/S0190-7409(01)00141-4
https://doi.org/10.1016/S0190-7409(01)00141-4
https://doi.org/10.1044/2015_JSLHR-L-14-0150
https://doi.org/10.1044/2015_JSLHR-L-14-0150
https://doi.org/10.3109/17549507.2015.1089935
https://doi.org/10.1111/1467-8624.00417
https://doi.org/10.1111/j.1469-7610.2006.01631.x
https://doi.org/10.4236/psych.2012.32026
https://doi.org/10.1016/S0145-2134(97)00174-9
https://doi.org/10.1016/S0145-2134(97)00174-9
https://doi.org/10.1371/journal.pone.0073046
https://doi.org/10.1111/j.1467-8624.1994.tb00771.x
https://doi.org/10.1111/j.1467-8624.2011.01604.x
https://doi.org/10.1111/j.1467-8624.2011.01604.x
https://doi.org/10.1017/S0305000912000177
https://doi.org/10.1111/jcpp.12009
https://doi.org/10.1111/jcpp.12009
https://doi.org/10.1007/s10802-015-0040-9
https://doi.org/10.1097/NMD.0b013e318247d275
https://doi.org/10.1097/NMD.0b013e318247d275
https://doi.org/10.1017/S0954579403000452
https://doi.org/10.1017/S0954579403000452

	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Background
	Study 1
	Methods
	Sample
	Randomization and masking
	Measures
	Data analytic plan

	Results
	Institutional care history
	Intent-to-treat analyses
	Percent time in institutional care exposure


	Study 2
	Methods
	Sample
	Measures
	Data analytic plan

	Results
	Descriptive statistics
	Measurement model
	Main structural model
	Covarying for socioeconomic status
	Exploratory models


	General discussion
	Conclusions
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

