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Abstract

Studies suggest that children who have experienced neglect are at risk for bullying which in turn increases the risk for poormental health. Here
we extend this research by examining whether this risk extends to the neglect associated with severe institutional deprivation and then testing
the extent to which these effects are mediated by prior deprivation-related neuro-developmental problems such as symptoms of inattention,
hyperactivity and autism. Data were collected at ages 6, 11, 15, and young adulthood (22–25 years) from 165 adoptees who experienced up to
43 months of deprivation in Romanian Orphanages in 1980s and 52 non-deprived UK adoptees (N= 217; 50.23% females). Deprivation was
associated with elevated levels of bullying and neuro-developmental symptoms at ages 6 through 15 and young adult depression and anxiety.
Paths from deprivation to poor adult mental health were mediated via cross-lagged effects from earlier neuro-developmental problems to later
bullying. Findings evidence how deep-seated neuro-developmental impacts of institutional deprivation can cascade across development to
impact social functioning and mental health. These results elucidate cascade timing and the association between early deprivation and later
bullying victimization across childhood and adolescence.
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Bullying victimization – abuse perpetrated by same age peers with
a power differential that impedes victims from defending them-
selves (Olweus, 2013) – is associated with negative adult mental
health (e.g., depression, anxiety suicidal ideation; Arseneault,
2018; Moore et al., 2017; Stapinski et al., 2014), social and eco-
nomic outcomes (Takizawa et al., 2014). Shields and Cicchetti
(2001) identified bullying victimization in school as being linked
to earlier child maltreatment (see also Indias et al., 2019; Lereya
et al., 2015; Radford et al., 2013). Delineating why child maltreat-
ment is associated with bullying victimization may help identify
new targets for prevention to reduce the negative sequelae of these
experiences. In this regard, childhood neuro-developmental con-
ditions (NDCs) such as attention-deficit/hyperactivity disorder
(ADHD) and autism spectrum disorder (ASD) represent an
important focus for study. This is because NDCs are associated
with both bullying victimization and child maltreatment
(Dinkler et al., 2017; Langevin et al., 2021; Mayes et al., 2015;
Ouyang et al., 2008; Rowley et al., 2012; Törn et al., 2015).

There are two plausible mechanisms linking NDCs to bullying
victimization and maltreatment. The first sees both maltreatment
and bullying victimization as two related effects of a commonunder-
lying cause – the pre-existing presence of NDCs. The second sees
early maltreatment as contributing to later neurodevelopmental
problems which then drive bullying victimization. In both models,
child effects drive the link between NDCs and bullying victimization;
the behavior of children with NDCs, marked as they are by social
skills deficits and/or emotional and behavioral regulation problems,
evoke a hostile reaction from peers (Fogleman et al., 2019;
Hellström, 2019; Jawaid et al., 2012). The two models, however, dif-
fer with regard to the causal role of maltreatment in the emergence
ofNDCs. In the first, the sort of evocative processes linking NDCs to
bullying victimization by peers also drive the experience ofmaltreat-
ment: Maltreatment, although correlated is not causally related to
bullying victimization. This type of NDC-evoked maltreatment is
most likely to be expressed as reactive types of physical and emo-
tional abuse by parents rather than neglect. In line with this model
abuse is reported more often with children with NDCs than is
neglect (see Hellström, 2019, for review). In the second model, mal-
treatment is not seen as a parental reaction evoked by pre-existing
NDCs, but rather as potent influence on brain development creating
risks for NDCs which later evoke bullying victimization:
Maltreatment and bullying victimization are causally linked via
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the intervening emergence of NDCs. There are a number of lines of
evidence supporting the hypothesis that maltreatment, in particular
neglect, has the power to negatively impact brain development in
ways that could increase the risk for NDCs. Early deprivation and
neglect deprives the brain of the necessary and developmentally
expected levels of stimulation required for its normal development
(De Bellis, 2005; McLaughlin et al., 2017). Early severe neglect
impacts brain function (reduced glucose metabolism) and cortical
connectivity, in ways hypothesized to underlie the sequalae of neu-
rodevelopmental and socioemotional problems following early
neglect (Chugani et al., 2001; Eluvathingal et al., 2006). Changes
in prefrontal white matter structure (Hanson et al., 2013) and
smaller superior-posterior cerebellar lobes’ volume (Bauer et al.,
2009) mediated the neurocognitive deficits experienced following
early neglect. At a neuro-cognitive level these effects are seen in
impaired executive function, social cognition, working memory,
and language skills – all characteristic of NDCs (McLaughlin
et al., 2016; Milojevich et al., 2019; Sheridan et al., 2017). Such def-
icits in working memory and inhibition (Tibu et al., 2016) and
reduced cortical thickness in the prefrontal cortex (McLaughlin
et al., 2014) were associatedwith severe early neglect andNDCs, par-
ticularly ADHD symptoms (Mackes et al., 2020).

In the current paper, we explore the plausibility of this second
model by examining the longitudinal reciprocal effects of NDCs
and bullying victimization in childhood and adolescence as a func-
tion of early institutional deprivation and their impact on adult
mental health and functional outcomes. Early childhood parental
neglect has been directly associated with bothmental health difficul-
ties and functional impairment in adulthood (Sweeting et al., 2020).
This association has been further characterized by the mediating
effect of bullying victimization on the association between childmal-
treatment (within the family) and mental health difficulties (Banny
et al., 2013; Lereya et al., 2015;Macalli et al., 2021;Wang, 2020). Kim
and Cicchetti (2010) showed the effects of specific maltreatment
types, including neglect, on later psychopathology through emotion
dysregulation and negative peer relations. However, these pathways
have not been examined as a function of neglect resulting from early
institutional deprivation, particularly in conjunction with the medi-
ating effects of NDCs. To do this, we used data from the English and
Romanian Adoptees (ERA) study which has tracked the develop-
ment of children who experienced up to 43months of severe neglect
in the form of global deprivation in Romanian orphanages in the
1980s, around the time of the fall of the Communist regime, before
being adopted by UK families. The conditions in the institutions
were characterized by high levels of psychosocial deprivation and
neglect, whereby children received minimal attention and care from
staff and were engaged in extremely limited social or cognitive
stimulation. Crucially for the current paper, adoptees typically
entered the institutions in the first few weeks of life and at the time
of adoption, experienced an abrupt and precisely timed change from
a time-limited period ofmaltreatment (in this case institutional dep-
rivation) into a well-functioning and well-resourced family. This sit-
uation created a natural experiment whereby the effects of neglect
could be studied unconfounded by the ongoing adversity and fam-
ilial risk for NDCs that often complicate interpretation of studies on
victimization and adversity in biological families. Furthermore,
parenting in the adopted homeswas universally positive with no evi-
dence of post-adoption maltreatment (Castle et al., 2010).

In the ERA, extended periods of severe deprivation (at least
greater than 6 months duration) led to distinctive pattern of
NDCs with substantially elevated levels of clinically significant
ADHD, ASD and Disinhibited Social Engagement – a pattern of

inappropriate over familiarity with strangers (DSE; Kennedy
et al., 2017; Sonuga-Barke et al., 2017). The distinctive patterns,
their size and their strong association with deprivation duration,
as well as the fact that the timing of placement was largely depen-
dent on circumstances on the ground in Romania at the time of
regime change make it unlikely that these problems were caused
by preinstitutional risks or adoption selection factors. This
strengthens the inference that they were to a considerable degree
due to exposure to neglect while in institutional care. Furthermore,
although there was little evidence of general behavioral and emo-
tional problems in childhood, a late emergence of mental health
problems including depression and anxiety occurred in early adult-
hood (Golm et al., 2020; Pitula et al., 2014; Sonuga-Barke et al.,
2017). Crucially, evidence was recently reported that the pathway
between early deprivation and mental health problems was medi-
ated by early emerging NDCs (Golm et al., 2020). Here we build on
these findings to longitudinally model the direct and indirect path-
ways from early deprivation to mental health in young adulthood
through bullying victimization.Wewill explore the specific roles of
the three deprivation-related NDCs identified in ERA – ADHD,
ASD, and DSE.

To date no studies have assessed the reciprocal effects between
deprivation-related neuro-developmental problems and bullying
victimization over time or studied the specific effects of different
NDCs on bullying victimization. There is exploratory data sug-
gesting ADHD symptoms in kindergarten mediate the association
between early severe neglect due to institutional care with bullying
victimization in kindergarten (Pitula et al., 2019). However, in that
study, both ADHD symptoms and peer problems were measured
at the same timepoint, limiting the ability to make inference about
the causality and directionality of that association. Two other stud-
ies reported on the effect of disturbances in attachment following
adoption from placement (e.g., foster care or orphanage).
Specifically, DSE at age 5 predicted bullying victimization in
kindergarten (DePasquale et al., 2020) and reactive attachment dis-
order symptoms at the time of adoption predicted bullying victimi-
zation at age 9–15 years (Raaska et al., 2012). Together, these
studies provide evidence for potential risk pathways from early
deprivation to bullying victimization through deprivation-related
neuro-developmental and attachment problems.

Objectives and hypotheses

The overall objective of the study was to characterize direct and
indirect pathways from early institutional deprivation to later
mental health and functional outcomes as mediated by bullying
victimization and NDCs in the child and adolescent years.
Although we know that NDCs are important mediators from early
institutional deprivation to mental health difficulties in young
adulthood (Golm et al., 2020), our aim was to test those pathways
alongside bullying victimization. In this study we integrate several
developmental findings to test a comprehensive developmental
cascade model following early institutional deprivation. Our spe-
cific hypothesis is that neglect within depriving institutions (i.e.,
outside the family) occurring in the earliest months of life before
the emergence of NDCs (and therefore unlikely to be evoked by
them) increases the likelihood of bullying victimization; an effect
mediated by NDCs – with this pathway eventually leading to poor
adult mental health. In line with our hypothesis we predict that in
the current analysis there will be a significant pathway from early
institutional deprivation to bullying, mediated via prior NDCs and
leading to poor adult mental health. We will explore whether these
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effects are the same for different NDCs (e.g., autism, ADHD, and
DSE) and whether they also drive functional outcomes such as
unemployment and education. We further explore the possibility
that bullying victimization mediates the effect of early deprivation
on NDCs in childhood and adolescence, whereby bullying victimi-
zation increases the risk for NDCs, impacting later mental health
and functional outcomes.

Method

Participants

Data were taken from the ERA study and included 165 Romanian
(between 1 and 43 months in institutions; 91 females) and 52 UK
adoptees (adopted before the age of 6 months with no deprivation
history; 18 females) and their adoptive families who entered the
study in the mid-1990s (for more details see Sonuga-Barke
et al., 2017).

Procedure and measures

Assessments were carried out at ages 6, 11, and 15 years and in
young adulthood (22–25 years). The procedure is described in
detail in previous work utilizing these data (see Sonuga-Barke
et al., 2017). Primary assessments took place in the individuals’
homes. Some questionnaire measures at the young adult follow-
up were completed online or returned by post. For practical and
scientific reasons, different assessment instruments, including
interviews and standardized questionnaires, were used at different
ages. Parent reports are available at all age assessments. Variables
used in this study included ASD symptoms, ADHD symptoms,
DSE symptoms and bullying victimization at ages 6 through 15
years and internalizing problems, and employment and education
outcomes at young adulthood. Parent reports were used for all var-
iables at ages 6 and 11 and ASD symptoms, ADHD symptoms, and
DSE symptoms, and internalizing symptoms at age 15. Self-ratings
were used to assess bullying victimization at age 15, and internal-
izing problems and functional outcomes in young adulthood.

Childhood and adolescence
Institutional deprivation. As in previous analyses (Sonuga-Barke
et al., 2017), we divided the Romanian adoptees into two groups
to capture the distinctive effects of deprivation duration in the
ERA - those who spent more than 6 months in institutions (high
deprivation group, n= 98 at entry) and those who spent less (n
= 67 at entry). This threshold represents the point at which there
is a step-change in adverse cognitive, functional and mental health
outcomes. Those Romanian adoptees who experienced less than 6
month deprivation were largely unaffected by their experience with
outcomes in the normal range and no different from the non-
deprived controls while those over 6 months showed significant
and substantial impairment across a broad range of outcomes
including clinically significant symptoms of ADHD, ASD, and
DSE (Golm et al., 2020; Kennedy et al., 2017; Sonuga-Barke
et al., 2010, 2017). However, the rates of impairment within this
group did not increase further with additional months in the insti-
tution after this point. Therefore, we retained this threshold in the
current paper. As in previous analyses, we then combined the <6
months group with the UK adoptees, with which they did not differ
in terms of outcomes, to create a large or low deprivation group
(n= 119 at entry).

Bullying victimization. We assessed bullying victimization using
parents’ responses to two interview questions at age 6 (teased by
other children, picked on or bullied) and one interview question
at age 11 (ever been bullied). At age 15, bullying was assessed using
self-report on 3 items from the Impact of Life Events Questionnaire
(people telling nasty stories about you, being physically bullied by
other young people, being teased in a nasty way by other young
people; Crane et al., 2016). To account for discrepancies in assess-
ment format across time points, we coded answers as either any
report of bullying= 1 or no indication of bullying = 0.

Disinhibited social engagement. DSE symptoms were measured
based on researcher ratings of parents’ responses to age-appropri-
ate variations of three interview questions at age 6, 11, and 15
(α= .59, .70, .86, respectively). The questions were in relation to
interactions with strangers, tapping the constructs of being “too
friendly”, showing “inappropriate intrusiveness”, and being
“unaware of social boundaries” (Sonuga-Barke et al., 2017). A rat-
ing of “definite evidence of disinhibition” (rating of 2 on a 0–2
scale) represented a positive endorsement.

Autism symptoms. Parent ratings on a 15-item version of the Social
Communication Questionnaire (Rutter et al., 2003; Sonuga-Barke
et al., 2017), adapted to be appropriate across the ages included here,
were used at age 6, 11, and 15 as an index of autism symptoms
(α= .70, .76, .82, respectively). Five items were sampled from each
scale – social reciprocal interaction, communication, and repetitive
and stereotyped behaviors (see Sonuga-Barke et al., 2017 for the item
selection rationale). Items were rated as absent (0) or present (1).

ADHD symptoms. Symptoms of inattention and overactivity were
based on the sum of parent endorsement of three items: restless,
squirmy, and inattention (range of 0–3). Items were taken from
the Revised Rutter scale (Elander & Rutter, 1996) at ages 6 and
11 and the Strengths and Difficulties Questionnaire (Goodman,
1997) at age 15 (α= .68, .73, .75, respectively). A rating of two (cer-
tainly applies) on a 0–2 rating scale represented a positive
endorsement.

Internalizing symptoms. Emotional symptoms assessed at age 15
(but not 6 and 11) were based on a sum of parent endorsement
of three items from the Strength and Difficulties Questionnaire
(SDQ; Goodman, 1997): worries, sadness and anxiety (α= .60).

Young adulthood
Internalizing symptoms. The anxiety and depression scales of the
Connors Comprehensive Behavior Rating Scale (Conners, 2008)
were used with young adults. Ratings of 2 and above (on a 0–3
scale) were taken to reflect symptom endorsement for anxiety
and depression. The anxiety scale had eight items and the depres-
sion scale had nine items (α= .87 and .81, respectively). A
composite internalizing symptoms z-score was calculated based
on the sum of the depression and anxiety z-scores.

Functional outcome. Two domains were used to calculate a
composite score of functional outcome based on interviews com-
pleted primarily with young adults: low education achievement
and unemployment. There were data available from 158 young
adults. We supplemented these with six parent reports when
self-report was unavailable for a total of 164 responses. Out of
the 164, there were two participants with missing data on one of
the two functional outcome questions; therefore we had a total
of 162 responses for the combined functional outcome score.
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Higher scores represent poor functional outcome, whereby
0= no impairment, 1= either low education or unemployment,
2= low education and unemployment. A person was considered
unemployed if they were not in work, education or training. A per-
son was considered to have low educational achievement if they
had not studied further than secondary education (i.e., GCSE’s).

Statistical analysis
We calculated descriptive statistics for all the variables used in this
study and examined differences across deprivation groups.
Depending on the variable type, we used chi square tests of inde-
pendence (with Yates correction) for the bully victimization rates,
the Wilcoxon Rank-Sum Test (Mann-Whitney U Test) for DSE
and ADHD symptoms, and functional outcome, andWelch’s t-test
for ASD and internalizing symptoms. We also estimated bivariate
correlations among these variables.

Before testing the path analysis model, we examined differences
between males and females on all the main outcomes and assessed
the association between emotional symptoms in adolescence with
internalizing symptoms in young adulthood to determine whether
to control for these variables in the model. We then tested the path
analysis model to assess sequencing of NDCs and bullying victimi-
zation across childhood and adolescence as a function of depriva-
tion and their impact on internalizing symptoms and functional
outcomes in young adulthood. Direct paths from deprivation
groups to all variables at ages 6 through young adulthood were esti-
mated. Cross-lagged effects were also estimated between bullying
victimization and NDCs to determine the temporal associations
among those domains. In addition, contemporaneous associations
among all variables and cross-lagged associations among NDCs
were controlled for in the model. We also ran sensitivity analysis
to check whether the combination of the<6months group with the
UK adoptees to create a low deprivation group impacted the results.
The results from the path analysis model estimated using the
Romanian sample only (n= 165) are included in Figure 1 in the
supplementary file.

The path analysis model was estimated using R software with
the lavaan package (version 0.6–7; Rosseel, 2012). Due to the
binary and ordinal nature of some variables, weighted least square
estimation was used with robust standard errors and fit statistics.
Pairwise approach was used when missing data were present,
whereby all available data points from a particular participant were
used when estimating the correlation matrix for the path analysis.
Model fit was evaluated using the SRMR, the RMSEA, the CFI, and
the TLI.

Results

Descriptive statistics, group differences, and correlations

Although sex differences have been previously reported with
regards to some of the domains measured in this study, there were
no significant differences between males and females on any out-
comes (i.e., SCQ, ADHD, DSE, internalizing symptoms, and func-
tional outcome score) in our sample, therefore sex was not
included as a covariate in subsequent analysis. Internalizing symp-
toms at age 15 as reported by parents were not significantly corre-
lated with self-reported internalizing problems in young
adulthood, and thus not considered in further analyses.

The rate of bullying victimization across childhood and adoles-
cence by deprivation group is shown in Figure 1. Based on chi-
square tests of independence, the high deprivation group had
higher rates of bullying victimization at age 6 (χ2(1)= 3.90,

p= .048) and 15 (χ2 (1)= 7.63, p= .006) than the low deprivation
group. There was no statistically significant difference between
groups in rates of bullying victimization at age 11, χ2 (1)= 3.31,
p= .069. Significant differences between groups existed for all
other variables (Table 1). The high deprivation group had more
DSE, ASD, and ADHD symptoms at ages 6, 11, and 15, and higher
internalizing and poorer functional outcomes in young adulthood
compared to the low deprivation group (all ps< .05). DSE, ASD,
and ADHD symptoms were all significantly and positively corre-
lated at ages 6, 11, and 15. Internalizing problems were significantly
positively correlated with DSE symptoms at ages 6 and 11, ASD
symptoms at age 11, ADHD symptoms at ages 6, 11, and 15,
and bullying victimization at age 15. Poor functional outcomes
at young adulthood were significantly positively associated with
DSE, ASD, and ADHD symptoms at ages 6, 11, and 15, and bully-
ing victimization at age 15 (see Table 2).

Path analysis model results

The path analysis model had a good fit to the data (CFI= 1.00,
TLI= 0.99, RMSEA= 0.02, SRMR= 0.09). Figure 2 shows the sig-
nificant paths in the path analysis model (see supplementary
material for all paths, significant and nonsignificant). Deprivation
significantly predicted all three NDCs and bullying victimization
at age 6 and ASD and DSE symptoms at age 11. Deprivation did
not have significant unique effects on any age 15 or young adult var-
iables. Nonetheless, all indirect pathways tested from deprivation to
variables at age 11 through age 6 variables were significant, as shown
in Table 3. Deprivation also had a significant indirect pathway
through ASD symptoms at age 11 to ASD symptoms at age 15,
but not to bullying victimization at age 15.

There was strong continuity for NDPs across ages 6 through 15,
whereas bullying victimization showed significant stability
between age 11 and 15 years only. ADHD at age 6 predicted bully-
ing victimization at age 11, whereas ASD at age 11 predicted bully-
ing victimization at age 15. Further, there were significant indirect
pathways fromASD and ADHD symptoms at age 6 to bullying vic-
timization at age 15 through ASD symptoms and bullying victimi-
zation at age 11, respectively. In addition, bullying victimization at
age 15 was significantly associated with internalizing problems in
young adulthood and offered an indirect pathway from bullying
victimization but not ASD symptoms at age 11. Finally, ASD
symptoms at age 15 were directly associated with functional prob-
lems in young adulthood and offered an indirect pathway from
ASD symptoms at age 11. Results remained similar when control-
ling for the effect of age 6 IQ on young adult outcomes, albeit
model fit worsened (see Table 2 in the supplementary material).

Discussion

In this study, we provide compelling evidence that severe and
extended deprivation very early in life occurring in institutions
(i.e., outside of families) is associated with significantly elevated
rates of bullying victimization during childhood and adolescence
which in turn impacts negatively on mental health in adult life.
Furthermore, we supported our hypothesis that this pathway
between early institutional deprivation and bullying-related poor
mental health was mediated by the emergence and persistence
of NDCs. In doing this we highlight the power of neglect-type mal-
treatment and not just abuse to create risks for bullying victimiza-
tion. At the same time we illustrate the possibility that the
association between maltreatment and bullying victimization
observed in the context of NDCs can represent more than just a
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shared effect evoked by the behaviors of people with NDCs.
Crucially in this regard the overwhelming majority of ERA adop-
tive families provided high quality care with no evidence of mal-
treatment recorded (Castle et al., 2010) and although it is
possible that adoptees experienced some abuse in the institutions,
alongside their deprivation, this was certainly not the pre-domi-
nant form of maltreatment nor is it likely that it was evoked by
NDCs – given the age at which the individuals entered and left
the institutions.

There were a number of findings of particular note. First, all the
evidence suggests that the direction of effects is from NDCs to bul-
lying victimization – with no cross lagged effects in the opposite
direction. This pattern is consistent with the notion that the behav-
iors and/or symptoms of individuals with NDCs evoke negative
responses from peers, a finding supported by previous research
on the peer relationships of people with ADHD and autism and
the determinants of bullying more generally (see Hellström,
2019; Jawaid et al., 2012; Mayes et al., 2015). This is the first study
to provide strong longitudinal evidence for the pathway from
ADHD and ASD symptoms to bullying victimization while also
controlling for earlier victimization and other NDCs. Second,
ADHD and autism played separate and distinctive roles in medi-
ating the deprivation – bullying –mental health pathway. The pro-
spective link between bullying victimization andADHD symptoms
was established earlier in development (between age 6 and 11) than
that seen for autism and bullying victimization (between age 11
and 15). This may reflect developmental differences in the mani-
festation and impact of these two forms of deprivation specific
NDCs and how they impact on peer relationships, with ADHD
behaviors and related impairments being more apparent and dis-
ruptive to social relations in the early school years than autism. On
the other hand, autism-related difficulties may become more
impairing socially in adolescence when particular friendships are
developed and relationships become more exclusive. For instance,
children with ASDmay be placed in special education classes or be
heavily involved in support services at younger ages, before being
introduced to regular or mainstream classrooms later in the school
years where they could be more exposed and vulnerable to bullying
by peers. There is evidence to show that the receipt of some impor-
tant special education services declines across the school years for
children with ASD (Wei et al., 2014). Further, based on clinical
guidelines and national data from the US, children with ADHD
are more likely to be prescribed and take medication in middle
childhood and adolescence (AAP, 2011; Danielson et al., 2018),

which could potentially attenuate the possibility that those symp-
toms will evoke bullying victimization by peers.

Third, while there were strong continuities in bullying from
early adolescence onwards – consistent with prior research
(Sourander et al., 2000), bullying in adolescence was not related
to bullying in childhood, suggesting two separate developmentally
distinct bullying processes one in childhood and the other in ado-
lescence. Interestingly, deprivation increased the risks of this early
exposure to bullying by age of 6, although it remains unclear why
this was the case. NDCs were not measured prior to this age in the
full ERA sample, but it is possible that the patterns of deprivation-
related impairment experienced by the ERA adoptees were already
having an impact on social relations even in this very early period
of development. This hypothesis is consistent with other finding
that that ADHD symptoms mediated the effect of early institu-
tional neglect on bullying victimization in kindergarten (Pitula
et al., 2019). Further, in the ERA sample, pretend and social role
play at age 4 were observed less frequently in the Romanian adopt-
ees as compared to the UK adoptees (Kreppner et al., 1999), which
in combination with possible language difficulties at that age may
create increased social vulnerability and peer difficulties. Fourth,
DSE, although strongly driven by prior deprivation, was unrelated
to either bullying or poor outcomes in adulthood. This is consistent
with prior studies that suggest that DSE although extremely dis-
tinctive of the ERA adoptees was a rather benign feature of the syn-
drome of behaviors associated with deprivation (Kennedy et al.,
2017). In some ways this is surprising given that inappropriate
social approach, a lack of understanding of social boundaries
and excessive self disclosure are core features of DSE, which have
been previously implicated with social vulnerability and bullying
victimization in kindergarten in post-institutionalized adoptees
(DePasquale et al., 2020). It is possible that attachment-related dif-
ficulties are important early markers for vulnerability to bullying
victimization due to their association with other NDCs such as
ADHD and ASD. Further, socially inappropriate behaviors char-
acteristic of DSE are typically those reflected in children’s relation-
ships with adults andmay not necessarily be as apparent to peers as
ADHD and ASD symptoms, particularly during the school years.

Fifth, although there was a significant bivariate correlation
between bullying victimization at age 15 and young adult func-
tional outcomes, the unique effect of bullying victimization, while
controlling for NDCs at age 15 and deprivation status, was limited
to mental health outcomes. This finding is consistent with a study
showing that when entered alongside other child maltreatment
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Figure 1. Rate of bullying victimization across age by deprivation
group. Note. High deprivation group= Romanian adoptees who
spent more than 6 months in institutions and low deprivation
group= Romanian adoptees who spent less than 6 months in
institutions and UK adoptees. The sample size for the high dep-
rivation and low deprivation groups at each age was as follows:
age 6: 52 and 116; age 11: 90 and 67; age 15: 70 and 100,
respectively.
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experiences, bullying does not have a significant direct effect on
functional impairment in adulthood (Sweeting et al., 2020). Still,
prior research suggests a broader pattern of bullying-related
impacts in adult life (see Arseneault, 2018). One possible explan-
ation is that in previous study samples the bullying exposures were
confounded by low SES strengthening the link with these out-
comes. The adoptive families in the ERA sample were by and large
well educated and financially stable, which may have mitigated
some of the negative impact on functioning outcomes. Despite
the long-term persistence of difficulties in a substantial proportion
of the Romanian adoptees exposed to extended deprivation – it
seems highly likely that adoption in well resourced, committed
and caring families (Castle et al., 2010), did in fact change the

course of lives of their adoptive children in compared to their peers
who remained in the institutions. The most obvious evidence for
this relates to rapid catch-up seen during the year or two following
adoption seen for nearly all children. However, ERA did not allow a
direct comparison of the development of adopted and non-
adopted orphans and so definitive evidence for this is lacking.
Another possibility is that due to the nature of our high risk sam-
ple, bullying victimization does not contribute to functional out-
comes over and above the high NDCs in this sample. In our
model, ASD symptoms in adolescence significantly predicted poor
functional outcomes in young adulthood, consistent with previous
literature (see Holwerda et al., 2012). As expected, the group of
adoptees with high institutional deprivation presented with

Table 1. Pairwise comparisons across deprivation groups

Variable

Deprivation group

Test statistic P value

Low deprivation High deprivation

n Mean (SD) n Mean (SD)

DSE age 6 118 0.29 (0.71) 98 0.83 (1.01) W= 3982.50 <.001

DSE age 11 117 0.15 (0.54) 94 1.10 (1.19) W= 2914.50 <.001

DSE age 15 108 0.06 (0.31) 85 0.66 (1.05) W= 3164.00 <.001

ASD age 6 115 1.83 (1.83) 92 3.02 (2.46) t=−3.85, df= 163.47 <.001

ASD age 11 111 0.87 (1.36) 87 2.74 (2.76) t=−5.80, df= 118.39 <.001

ASD age 15 102 0.66 (1.38) 77 2.48 (2.92) t=−5.05, df= 101.70 <.001

ADHD age 6 117 0.30 (0.66) 92 0.75 (1.01) W= 4065.50 <.001

ADHD age 11 110 0.33 (0.69) 89 0.75 (1.06) W= 3933.50 .003

ADHD age 15 102 0.39 (0.83) 78 0.99 (1.09) W= 2689.50 <.001

Internalizing score 72 −0.38 (1.83) 52 0.55 (1.93) t=−2.73, df= 106.45 0.007

Functional outcome 91 0.37 (0.57) 71 0.77 (0.83) W= 2416.00 0.002

DSE Disinhibited social engagement symptoms; ASD autism spectrum disorder symptoms (social communications questionnaire); ADHD symptoms.

Table 2. Correlations among variables

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Deprivation group 1

2. DSE age 6 0.33* 1

3. DSE age 11 0.50* 0.53* 1

4. DSE age 15 0.40* 0.33* 0.61* 1

5. ASD age 6 0.27* 0.28* 0.30* 0.26* 1

6. ASD age 11 0.41* 0.33* 0.44* 0.42* 0.55* 1

7. ASD age 15 0.38* 0.20* 0.39* 0.47* 0.47* 0.72* 1

8.ADHD age 6 0.26* 0.37* 0.35* 0.30* 0.27* 0.42* 0.33* 1

9. ADHD age 11 0.21* 0.30* 0.34* 0.32* 0.39* 0.46* 0.48* 0.45* 1

10. ADHD age 15 0.33* 0.44* 0.45* 0.36* 0.34* 0.44* 0.39* 0.47* 0.64* 1

11. Bullied age 6 0.17* 0.05 0.04 −0.05 0.12 0.09 0.08 0.10 0.12 0.11 1

12. Bullied age 11 0.16 0.08 0.11 0.14 0.15 0.07 0.05 0.26* 0.05 0.09 0.14 1

13. Bullied age 15 0.22* 0.17* 0.15* 0.19* 0.13 0.27* 0.25* 0.24* 0.14 0.13 0.01 0.31* 1

14. Internalizing score 0.24* 0.25* 0.20* 0.16 0.13 0.24* 0.10 0.20* 0.19* 0.27* 0.15 0.08 0.41* 1

15. Functional outcome 0.27* 0.23* 0.30* 0.26* 0.20* 0.25* 0.39* 0.31* 0.23* 0.31* 0.13 0.09 0.20* 0.15 1

Note. Spearman correlation and pearson correlation were used with ordinal and continuous variables, respectively. DSE Disinhibited social engagement symptoms; ASD autism spectrum
disorder symptoms (social communications questionnaire); ADHD symptoms.
*Significant at p< .05.
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significantly higher internalizing symptoms and poor functional
outcomes in young adulthood. Bullying victimization was a key
mediator of the pathway to mental health difficulties. Although
NDCs were identified previously as mediators from early institu-
tional deprivation to mental health difficulties in young adulthood
(Golm et al., 2020), it appears that this developmental cascade is
further characterized by the mediating role of bullying victimiza-
tion. Specifically, children with deprivation-related NDCs were at
increased risk for bullying victimization, which in turn predicted
internalizing symptoms in young adulthood. These results are con-
sistent with findings reported with other groups of children vulner-
able to neurodevelopmental problems such as preterm children,
whereby a study found that bullying victimization mediated the
association between elevated neurodevelopmental problems and
psychotic experiences in adulthood (Liu et al., 2021). In our model,
deprivation status and NDCs at age 15 did not have a unique
impact on internalizing symptoms in young adulthood while con-
trolling for bullying victimization at age 15. These results support
the conclusion that bullying victimization can be a consequence of
child maltreatment and an independent risk factor for later mental
health difficulties (e.g., Lereya et al., 2015; Macalli et al., 2021) and
extend these effects to developmental cascade models of early insti-
tutional neglect. Considering the sample characteristics and the
study design, these effects are unconfounded by familial risk for
NDCs and internalizing problems commonly found in biological
families or intergenerational transmission of violence, considering
that bullying victimization happens outside of the family context.
Taken together, the findings are consistent with McCrory and col-
league’s theory of latent vulnerability – neurocognitive effects of
early maltreatment increase one’s vulnerability to mental health
problems following stressors later in life (2017). We showed
how deep-seated neuro-developmental impacts of institutional
neglect increase not only the risk of bullying victimization but also
vulnerability to the mental health impact of this victimization.

Limitations

Despite the important contributions of this study, there are sev-
eral limitations to consider. Our measure of bullying victimiza-
tion only captured the presence or absence of bullying and did
not assess the severity or type of bullying victimization.
Previous research has supported a dose-response-relationship
between victimization and internalizing symptoms
(Zwierzynska et al., 2013), which should be considered in future
work.We also did not measure child maltreatment or other forms
of victimization in adolescence, which could have also had an
independent effect on internalizing symptoms in adulthood
(see Schaefer et al., 2018). Our model included NDCs mediated
pathways between early neglect and bullying victimization; future
work can further explicate this developmental cascade by includ-
ing processes that mediate the association between bullying vic-
timization in adolescence and mental health difficulties in
adulthood (e.g., self-efficacy; Singh & Bussey, 2011). Further, it
is worth noting the possibility that common method variance
contributed to the association between self-reported bullying vic-
timization at age 15 and young adult internalizing problems.
Nonetheless, a considerable period of time had elapsed between
those two timepoints, which would have mitigated this effect. In
addition, the different association observed with functional out-
comes in young adulthood provide further evidence to the
uniqueness of bullying victimization in impacting mental health
outcomes. Further, as mentioned in previous work using the ERA
sample, there was notable attrition between adolescence and
young adulthood, although it was found to be at random (i.e.,
nonselective; Sonuga-Barke et al., 2017). Finally, although our
sample presented with various levels of early deprivation, the
nature of this high risk sample may limit the generalizability of
our findings to other samples of children with less severe early
maltreatment.

Figure 2. Path analysis model. Note. Only significant paths are shown in the model. Contemporaneous associations, cross-lagged associations among NDCs, and the association
between the endogenous variables are not included in the visual to reduce clutter. Black paths highlight the significant pathways from deprivation tomental health and functional
outcomes in young adulthood through NDCs and bullying victimization in childhood and adolescence (see Table 3 for further detail). DSE Disinhibited social engagement symp-
toms; ASD autism spectrum disorder symptoms (social communications questionnaire); ADHD symptoms.
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Clinical implications

The findings underscore how persistent neuro-developmental
impacts of institutional neglect can cascade across development
and increase the risk toward bullying victimization in childhood
and adolescence and in turn to mental health problems in young
adulthood. Notably, even when it is known that maltreatment at
home is not evoked by these NDCs, bullying victimization can
be an outcome for children who have experienced early severe
neglect, with implications for later mental health. Therefore, early
prevention focused on supporting children with NDCs is impor-
tant to mitigate their vulnerability towards victimization. These
programs can focus on social skills, impulse control, and emotion
regulation to support children in managing their symptoms and
mitigate their vulnerability towards further victimization. In addi-
tion, inclusive school programs focused on developing children’s
tolerance to neurodevelopmental difficulties and neurodiversity
can be vital in any prevention effort (e.g., Cook et al., 2020).
Further, mediated pathways through bullying victimization had
a key role in the emergence of mental health difficulties in young
adulthood following early deprivation. These findings underscore
the importance of continued school and policy efforts in tackling
the widespread problem of bullying victimization, especially for
children who are vulnerable or at increased risk to being bullied.

Conclusion

In summary, we extend the literatures on (a) the links between
early child maltreatment, bullying victimization and mental
health and (b) the impact of bullying in people with neuro-devel-
opmental problems by showing that for young people exposed to
severe and extended institutional deprivation these association
are mediated via specific pathways from ADHD and autism with

earlier effects in the former than the latter. Further, bullying vic-
timization had a unique effect on adult mental health but not on
adult functional outcomes, which was significantly predicted by
autism symptoms in adolescence. Taken together, these findings
highlight the need for further research with high-risk samples to
explore the effects of negative and positive life events during
childhood and adolescence on adult mental health and functional
outcomes to elucidate the interplay between individually- and
environmentally-mediated vulnerability and protective factors
over time.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/S095457942200089X
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Table 3. Indirect effects tested in the path analysis model

Indirect path Completely standardized regression coefficient p

Outcome age 11

Deprivation group – ADHD age 6 – bullied age 11 0.11 .024

Deprivation group – ADHD age 6 – ASD age 11 0.11 .003

Deprivation group – ASD age 6 – ASD age 11 0.12 <.001

Deprivation group – DSE age 6 – DSE age 11 0.14 .002

Deprivation group – ADHD age 6 – ADHD age 11 0.13 .005

Deprivation group – DSE age 6 – ADHD age 11 0.09 .047

Outcome age 15

Deprivation group – ASD age 11 – ASD age 15 0.17 .003

ASD age 6 – ASD age 11 – ASD age 15 0.31 <.001

ADHD age 6 – ASD age 11 – ASD age 15 0.24 <.001

ASD age 6 – ASD age 11 – bullied age 15 0.10 .043

ADHD age 6 – bullied age 11 – bullied age 15 0.13 .015

Deprivation group – ASD age 11 – bullied age 15 0.05 .06

Outcome age 22–25

Bullied age 11 – bullied age 15 – internalizing symptoms young adulthood 0.14 .008

ASD age 11 – bullied age 15 – internalizing symptoms young adulthood 0.09 .07

ASD age 11 – ASD age 15 – functional outcome young adulthood 0.16 .031

Note. DSE Disinhibited social engagement symptoms; ASD autism spectrum disorder symptoms (social communications questionnaire); ADHD symptoms.
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