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A B S T R A C T

We investigated (1) whether 10-year-old internationally adopted Chinese girls who, on average, showed below-
average intellectual functioning two and six months after adoption (Times 1–2, N= 92), showed catch-up in
intellectual functioning, school achievement, and executive functioning nine years later (Time 3, N= 87). We
tested (2) effects of type of pre-adoption care (institutional versus foster care), and effects of parental sensitivity
(factor score for supportive presence and for intrusiveness compiling all three time points), and we examined (3)
whether the latter buffered the effects of type of care. The children showed significant recovery and complete
catch-up in intellectual functioning at Time 3, and did not lag behind at school compared to non-adopted
children. Contrary to the results of Times 1 and 2, type of care was not associated with cognitive development at
Time 3. Parental sensitivity did not buffer the link between type of care and cognitive development.

Introduction

Prior to adoption, adopted children are often deprived of positive
experiences (e.g., stable relationships with a sensitive caregiver, cog-
nitive stimulation, good nutrition) that are necessary for optimal brain
development (Nelson, Bos, Gunnar, & Sonuga-Barke, 2011) and social-
emotional wellbeing. This may increase their risk for delays in a broad
range of outcomes, including cognitive development (Juffer & Van
IJzendoorn, 2009). After adoption, however, adopted children gen-
erally experience a drastic, positive change in living circumstances,
which may provide opportunities to recover from early adverse ex-
periences. Ample research has indeed shown that adopted children
generally show recovery in their cognitive development following
adoption, with considerable catch-up in some domains of cognitive
development such as intellectual functioning (i.e., general mental ca-
pacity which is composed of multiple cognitive abilities such as abstract
reasoning abilities and general knowledge), and remarkable but in-
complete catch-up in other domains such as school achievement (for a
meta-analysis, see Van IJzendoorn, Juffer, & Klein Poelhuis, 2005) and
executive functioning (i.e., self-regulatory processes that exert control
over cognition, attention and behavior; Zhou, Chen, & Main, 2012) (for
overviews, see Finet, Vermeer, Juffer, Bosmans, & Bijttebier, 2016;

Merz, Harlé, Noble, & McCall, 2016).
At the same time, research also points to substantial variability in

adopted children's cognitive outcomes (e.g., Cohen, Lojkasek, Zadeh,
Pugliese, & Kiefer, 2008; Juffer, Van den Dries, Finet, & Vermeer,
2015). Although some adopted children show complete recovery and
catch-up in their cognitive development, other adopted children show
more persistent delays (Palacios et al., 2019). Currently, there is a lack
of knowledge about which factors may play a role in explaining this
variability (Barroso, Barbosa-Ducharne, Coelho, Costa, & Silva, 2017;
Palacios & Brodzinsky, 2010). Increasing knowledge on this issue is
important because it may help to develop prevention or interventions
programs aimed at improving adopted children's outcomes. Therefore,
in addition to examining recovery and catch-up in adopted children's
cognitive development, another aim of the study described in the cur-
rent paper - the longitudinal Chinese Adoptees in the Netherlands
(CAN) study - was to increase insight into factors that may account for
variability in internationally adopted children's cognitive development.
Using a risk and resilience theoretical approach (Masten, 2001; Rutter,
1987) we investigated the potential role that both risk factors (i.e.,
factors that increase the chance for children's poor outcomes) as well as
protective factors (i.e., factors that may buffer the negative effects of
risk factors) may play. We were specifically interested in type of pre-
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adoption care (institutional care versus foster care) as a candidate risk
factor and in adoptive parenting as a candidate protective factor.

Type of pre-adoption care

One factor that may be associated with variability in internationally
adopted children's cognitive development relates to the heterogeneity
in adopted children's pre-adoption experiences. Adopted children differ
along many pre-adoption factors including, for instance, age at adop-
tion – a proxy for length of exposure to pre-adoption deprivation - and
quality of pre-adoption care. Although age at adoption has been found
to be an important variable in some studies (Van IJzendoorn et al.,
2005), it has been argued that the quality of pre-adoption care might be
more influential than age at adoption itself (Odenstad et al., 2008). In
the current study we were therefore specifically interested in in-
vestigating the role of quality of pre-adoption experiences. One in-
dicator of quality of pre-adoption experiences that may account for
variability in adopted children's outcomes is the type of care that
children have received prior to adoption. Whereas the majority of
adopted children live in institutions prior to adoption, a minority of
them lives in temporary foster families (Gunnar, Bruce, & Grotevant,
2000). Although variability among institutions exists in quality of care
and in the extent to which children's developmental needs are met (e.g.,
health, nutrition, stimulation and relationship needs; Rice, Jackson,
Mahoney, & Tan, 2016), a common characteristic of almost all in-
stitutions is that they do not provide children with the opportunity to
build stable relationships with consistent caregivers. Institutions, for
instance, are often characterized by large groups, high child-to-care-
giver ratios, caregivers working in rotating shifts, and lack of in-
dividualized care, limiting opportunities to develop stable relation-
ships. Consequently, institutionalized children are often deprived of
“species typical caregiving experiences” (Tottenham, 2012), which may
result in chronic stress and which may negatively impact the develop-
ment of brain regions involved in cognitive functioning (Loman &
Gunnar, 2010). In contrast to institutional care, foster care is a type of
family care and hence is designed to provide children with opportu-
nities to build relationships with consistent caregivers. Moreover, not
only children's needs for stable relationships, but also other develop-
mental needs are more likely to be met in foster care. It, thus, can be
expected that foster care will be less detrimental than institutional care
for internationally adopted children's development. Nonetheless, there
is a scarcity of research in which the hypothesized differential effects of
pre-adoption institutional care versus foster care on adopted children's
cognitive development is investigated.

Therefore, the longitudinal CAN study, in which 92 girls adopted
from China to the Netherlands participated, was set up to compare
children adopted from institutional care with children adopted from
foster care (see also Finet, Vermeer, Juffer, Bijttebier, & Bosmans, 2019;
Van den Dries, Juffer, Van IJzendoorn, & Bakermans-Kranenburg,
2010; Van den Dries, Juffer, Van IJzendoorn, Bakermans-Kranenburg,
& Alink, 2012). In line with expectations, results of the first two time
points of the CAN study, which took place two (Time 1) and six months
(Time 2) after adoption at a mean age of 13.03 months (SD = 1.35),
revealed that the post-foster children (Time 1: M = 84.40, SD = 17.62,
Time 2: M = 92.26, SD = 17.83) had better intellectual abilities than
the post-institutionalized children (Time 1: M = 74.04, SD = 18.41,
Time 2: M = 84.38, SD = 20.01; Van den Dries et al., 2010). Moreover,
results demonstrated that both the post-institutionalized as well as the
post-foster children had below-average intellectual abilities at the first
two time points, although they showed significant recovery between
the first and second time point. In the current paper we aimed to in-
vestigate whether the differential effects of type of pre-adoption care on
cognitive development were still present nine years after adoption, at
the age of 10 years (Time 3). Moreover, we aimed to investigate whe-
ther the children showed further recovery in intellectual functioning
since Time 2, and whether they showed complete catch-up in their

cognitive development compared to non-adopted children.
The few other studies that have examined associations between type

of pre-adoption care and cognitive development have yielded mixed
evidence, with some studies finding significant effects of type of pre-
adoption care on various domains of cognitive development such as
intellectual functioning (Miller, Chan, Comfort, & Tirella, 2005; van
Londen, Juffer, & Van IJzendoorn, 2007; Wilson, Weaver, Cradock, &
Kuebli, 2008), school achievement (Loman, Wiik, Frenn, Pollak, &
Gunnar, 2009) and executive functioning (Bruce, Tarullo, & Gunnar,
2009), and other studies not finding effects (e.g., Katzenstein, LeJeune,
& Johnson, 2016; Pollak et al., 2010; Welsh & Viana, 2012). In line with
research on the effects of other adverse experiences, these inconsistent
findings regarding the impact of type of pre-adoption care may suggest
that its effects are not deterministic (Sroufe, Coffino, & Carlson, 2010)
nor permanent (Smith et al., 2018). One possible explanation which
may explain why some children are more affected by adverse experi-
ences prior to adoption than other children, comes from risk and resi-
lience theory (Masten, 2001; Rutter, 1987). According to this theore-
tical approach the negative effects of risk factors (e.g., institutional
care) can be counteracted by protective factors. One possible, but un-
derstudied, protective factor that may moderate the effects of type of
care is parenting in the adoptive family (Benzies & Mychasiuk, 2009;
Juffer et al., 2011).

Adoptive parenting

Parenting is a core influence in a child's life. Although parents may
differ on various parenting dimensions, according to attachment theory
(Bowlby, 1982) one parenting dimension which is particularly im-
portant for promoting positive child outcomes is parental sensitivity.
This parenting dimension refers to parents' ability to perceive their
child's signals, to interpret these signals correctly, and to timely and
adequately respond to these signals (Ainsworth, Blehar, Waters, & Wall,
1978). In line with these theoretical predictions, numerous studies in
non-adopted children have shown that parental sensitivity is predictive
of positive outcomes in different developmental domains, including the
cognitive domain (e.g., Bernier, Carlson, & Whipple, 2010; Cabrera,
Shannon, & Tamis-Lemonda, 2007; Downer & Pianta, 2006; Fay-
Stammbach, Hawes, & Meredith, 2014; Lugo-gil & Tamis-lemonda,
2008; Ryan, Martin, & Brooks-Gunn, 2006). In addition to the direct
impact of parental sensitivity on child outcomes, gradually emerging
evidence from non-adopted children also yields support for indirect,
buffering effects of parental sensitivity (Benzies & Mychasiuk, 2009).
Landry, Smith, Swank, Assel, and Vellet (2001), for instance, found that
parental sensitivity acted as a protective factor in the association be-
tween preterm birth and cognitive functioning. Preterm children
showed comparable growth in cognitive functioning over time - from
age 6 months to age 54 months - as full-term children, but only when
their mothers were consistently sensitive over time. Sensitivity thus
buffered the association between preterm birth and cognitive func-
tioning (Landry et al., 2001). These studies in non-adopted children
provide support for a protective role of parental sensitivity for non-
adopted children's cognitive development.

Relatively few adoption studies have examined the effects of par-
ental sensitivity, or parenting more generally, on adopted children's
cognitive development. Nevertheless, adoption studies in which the
association between other aspects of the parent-child relationship, such
as parent-child relationship quality, and cognitive development have
been studied, generally find evidence for such associations (e.g., Groza,
Ryan, & Thomas, 2008; Whitten & Weaver, 2010). Moreover, an
adoption study that did investigate the effect of parental sensitivity
found that sensitivity was associated with better cognitive development
in 7-year-old internationally adopted children (Stams, Juffer, & Van
IJzendoorn, 2002). This study points to the importance of parental
sensitivity for adopted children's cognitive functioning. This evidence
together with the variability in adopted children's cognitive outcomes
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following early adverse experiences (such as institutional care), suggest
that parenting may moderate the association between type of pre-
adoption care (institutional versus foster care) and cognitive develop-
ment. However, as far as we know, to date no studies have examined
this hypothesis. Hence, another aim of the current study was to examine
whether parental sensitivity moderated the association between type of
pre-adoption care and adopted children's cognitive functioning.

The current study

Using a risk and resilience theoretical approach, we aimed (1) to
examine whether the 10-year-old children who took part in the third
time point of the longitudinal CAN study showed further recovery in
their intellectual functioning since Time 2 and whether they showed
complete catch-up in their cognitive development compared to non-
adopted children. Furthermore, we aimed (2) to study the associations
between type of pre-adoption care and cognitive development, and (3)
to examine whether parental sensitivity buffered against the effects of
type of pre-adoption care (see Fig. 1). To obtain a broad understanding
of children's current cognitive functioning, we assessed multiple do-
mains of cognitive development, namely intellectual functioning,
school achievement in mathematics and in reading comprehension, and
two aspects of executive functioning (executive problem-solving and
response inhibition). It should be noted that the research question
concerning recovery was only investigated with respect to intellectual
functioning, and the research question concerning catch-up was only
investigated with respect to intellectual functioning and school
achievement, because no normative data was available for the tests that
were administered to measure executive functioning.

Based on previous studies with children adopted from China (Cohen
et al., 2008; Dalen & Rygvold, 2006; Delcenserie, Genesee, & Gauthier,
2013), we hypothesized that the children would show significant re-
covery between Time 2 and Time 3 in intellectual functioning. More-
over, we expected that on average the children would show complete
catch-up in intellectual functioning and would do as well at school as
the general population. Furthermore, we predicted that type of pre-
adoption care would be associated with the children's cognitive devel-
opment, with the post-foster children outperforming the post-in-
stitutionalized children. Finally, we hypothesized that the effects of
type of pre-adoption care on the different domains of cognitive devel-
opment would depend upon parental sensitivity, with high parental
sensitivity buffering against the negative effects of pre-adoption in-
stitutional care.

As noted above, the research questions were examined in a sample
of children adopted from China - the number one birth country of in-
ternationally adopted children in previous years (Selman, 2015). The
main reason why many children in China, especially healthy infant

girls, were abandoned, were the strictly enforced birth planning policies
(e.g., one-child policy and one-son-two-children policy) which were in
place from 1979 until recently (Hesketh, Zhou, & Wang, 2015). As a
result of these specific circumstances leading to adoption from China,
Chinese adoptees were less likely to have experienced pre- and peri-
natal adversities (such as maternal alcohol or drug abuse) compared to
children adopted from many other countries (e.g., Eastern Europe;
Landgren, Svensson, Strömland, & Grönlund, 2010). This has the ad-
vantage that it allows investigating the effects of adoption and of type
of pre-adoption care while controlling for possible effects of early ad-
verse experiences in the birth family. At the same time, however, it is
important to acknowledge that results of our study may lack general-
izability to other groups of internationally adopted children because of
these unique circumstances surrounding adoption from China and be-
cause nowadays there is a shift towards adoption of children with
special needs (Selman, 2015).

Method

Participants and procedure

Participants of the CAN study were 92 girls adopted from China to
the Netherlands at a mean age of 13.03 months (SD= 1.35,
range = 10.84–16.53). The Dutch adoption organizations mediating
adoption from China to the Netherlands helped recruit the families (see
Van den Dries et al., 2010, 2012). The 92 families took part in the first
two time points of the study, two months (Time 1) and six months
(Time 2) after adoption, and 87 families participated in the third time
point at the child's age of 10 years, nine years after adoption (Time 3).
The major reason for non-participation at Time 3 were time constraints.
However, four families who dropped out at Time 3 were willing to
complete an online background questionnaire (n = 91), and to provide
information on the school performance (CITO scores, see below) of
their daughter (n= 89). CITO scores of two children who participated
at Time 3 were missing, because one family did not give their informed
consent to provide their child's CITO scores, and because one family
migrated to New Zealand where Dutch CITO scores are not being used.

Each time point consisted of a home visit and a laboratory visit at
Leiden University. The girls took part in the study together with their
primary caregiver (90 mothers and 2 fathers at Time 1 and Time 2; 81
mothers, 3 fathers, and 3 girls who participated with their mother at
one of the visits and with their father at the other visit at Time 3),
whom we will refer to as mother. Mean education at Time 3 of the
primary and the secondary caregiver on a scale from 1 (primary school)
to 5 (university) was 3.92 (SD= 0.93) and 4.10 (SD= 0.88) respec-
tively. The girls were on average 15.24 (SD= 1.35) and 15.66
(SD= 1.42) months old at the Time 1 home and university visit, 19.33

Parental sensitivity 

Supportive presence,

lack of intrusiveness 

Type of pre-adoption care 

Institutional versus  

foster care 

Cognitive development 

Intellectual functioning, 

school achievement, 

executive functioning 

Fig. 1. Conceptual model of the interactions tested between type of pre-adoption care and sensitive parenting in the prediction of cognitive development at age 10.
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(SD = 1.40) and 19.85 (SD= 1.48) months old at the Time 2 visits, and
119.72 (SD= 5.23) and 122.07 (SD= 5.57) months old at the Time 3
visits. In infancy (Time 1 and Time 2) parents gave their informed
consent for participation in the study, and at Time 3 both the parents
and the girls gave their informed consent. The Ethics Review Board of
the Faculty of Social Sciences of Leiden University approved the follow-
up study (ECPW-2014/067).

Measures

Type of pre-adoption care
At Time 1 mothers reported whether their child had lived in in-

stitutional care or foster care in China. This information was used to
classify the children in the post-institutionalized or in the post-foster
group (see Van den Dries et al., 2010, 2012). Children in the post-in-
stitutionalized group (n= 50) had mainly experienced institutional
care before adoption (M= 12.44 months, SD= 1.36) and a maximum
of one month of other forms of care such as foster care
(M= 0.65 months, SD= 0.59). The post-foster group consisted of
children who had exclusively lived in foster care prior to adoption
(n = 16) and children who had lived in both foster care as well as in-
stitutional care (n= 26). The post-foster children (n= 42) had on
average lived 9.32 months (SD = 3.55, range 1.44–14.85) in foster care
and 3.65 months (SD = 3.86, range 0–14) in institutional care.

Parental sensitivity: Supportive presence and lack of intrusiveness
At each time point video recordings of problem-solving tasks in

which mother and child engaged were coded for supportive presence
and intrusiveness with the Erickson scales (Egeland, Erickson,
Clemenhagen-Moon, Hiester, & Korfmacher, 1990; Erickson, Sroufe, &
Egeland, 1985). These two Erickson scales were used as indicators of
parental sensitivity, with higher supportive presence and lower intru-
siveness indicative of higher sensitivity. Supportive presence refers to
the extent to which mother expresses emotional support and positive
regard to her child and lets her child know that she has confidence in
her child's competence. Intrusiveness refers to the degree to which
mother interferes with her child's autonomy and exploration in the task,
and to which she exerts her own expectations on her child. Both scales
were rated on a seven-point scale ranging from 1 (very low) to 7 (very
high). At Times 1 and 2 supportive presence and intrusiveness were
observed at the university during two problem-solving tasks of 4 min
each, and at Time 3 supportive presence and intrusiveness were as-
sessed at home during a 10 min tangram puzzle solving task. To prevent
possible learning effects to occur across the three time points, parents
received no feedback on their parenting behavior after the observations
and remained unaware of the purpose of the task. The more verbal
nature of mother-child interactions in middle childhood, compared to
the more physical interactions in infancy, was taken into account in the
coding of supportive presence and intrusiveness at Time 3 (convergent
with Stams, Juffer, & IJzendoorn, 2002). Different coders coded the
Time 1, Time 2 and Time 3 assessments of the same family. The in-
terrater reliability (intraclass correlation) with the expert coder (FJ)
was > 0.70 at Time 1 and Time 2 for both scales. At Time 3 the in-
traclass correlation (two-way mixed, single measure) of the single rater
with the expert coder (FJ) was 0.92 for supportive presence, and 0.96
for intrusiveness (n= 15).

Intellectual functioning
In infancy (Times 1 and 2) the intellectual abilities of the children

were assessed during the home visit with the Dutch version of the
second edition of the Bayley Scales of Infant Development (BSID-II-NL;
Van der Meulen, Ruiter, Lutje Spelberg, & Smrkovsky, 2004). The BSID-
II-NL is a standardized assessment instrument used to measure the
mental and psychomotor development of children aged between 1 and
41 months. For the current analyses, only the mental scale was used.
Raw scores on this scale were converted to age-corrected standard

scores (M= 100, SD= 15).
At Time 3 two broad cognitive abilities were assessed, namely

crystallized intelligence and fluid intelligence. These two cognitive
abilities have the highest loadings on general intelligence according to
the Cattell-Horn-Carroll (CHC) theory of cognitive abilities (Alfonso,
Flanagan, & Radwan, 2005). To assess crystallized intelligence (i.e.,
culturally acquired knowledge; Cattell, 1971) the information (general
knowledge questions) and vocabulary subtest (defining words) of the
Dutch Wechsler Intelligence Scale for Children-Third Edition (WISC-III-
NL; Kort et al., 2005; Wechsler, 1991) were administered. Raw scores
on both subtests were converted to age-corrected standardized scores
which were transformed into an IQ score (Sattler, 1992). To get an
indication of children's general reasoning ability (an aspect of fluid
intelligence; Cattell, 1971), the analogies (reasoning by analogy) and
categories (reasoning by categorization) subtests of the Snijders-Oomen
Non-Verbal Intelligence Test (SON-R 6-40; Tellegen & Laros, 2011)
were administered. Raw scores on both subtests were transformed to
age-corrected standardized scores which were used to estimate total
cognitive performance on the SON-R 6-40.

School achievement
At Time 3, mothers asked their child's teacher to provide their

child's most recent, standardized scores on the school tests developed
by the Dutch National Institute for Educational Measurement (CITO).
These CITO tests are the nationwide standardized tests of school
achievement in the Netherlands, and performance on these tests in-
dicate how well a child does at school compared to the norm group of
Dutch children in the same grade. CITO-scores with respect to mathe-
matics and with respect to reading comprehension were obtained. Two
different classifications exist, namely an A-E classification (A = 25%
highest scoring children, B = 25% children scoring a lot or somewhat
higher than average, C = 25% children scoring somewhat or a lot lower
than average, D = 15% children scoring a lot lower than average,
E = 10% children with the lowest scores) and a I-V classification
(I = 20% highest scoring children, II = 20% children scoring above
average, III = 20% average scoring children, IV = 20% children
scoring below average, V = 20% children with the lowest scores).
Because teachers provided CITO scores using the I-V classification for
the majority of children (n= 75), we used this classification in the
current analyses. We transformed the A-E classification to the I-V
classification for the 14 children for whom only the A-E classification
was provided (A classified as I, B as II, C as IV, and D and E as V). The I-
V classifications for mathematics (I: 31.5%, II: 20.2%, III: 19.1%, IV:
16.9%, V: 12.4%) and for reading comprehension (I: 37.1%, II: 27%, III:
13.5%, IV: 14.6%, V: 7.9%) were coded as 1–5 in the current analyses
with lower scores indicating better math performance and better
reading comprehension (compared to the norm). Scores were log10
transformed to reduce positive skewness (mathematics: M= 0.34,
SD= 0.26, range 0.00–0.70; reading comprehension: M= 0.29,
SD= 0.25, range 0.00–0.70).

Executive functioning: problem-solving efficiency
During the Time 3 home visit, the Tower of London-Drexel task

(TOLDX; Culbertson & Zillmer, 1998) was administered to measure ex-
ecutive problem-solving. In this test the child has to move three colored
beads across three pegs of descending height in order to copy the ex-
aminer's goal configuration. The TOLDX consists of 15 test problems
which need to be solved in as few as moves as possible without moving
more than one bead at a time and without placing more beads on the
pegs than they can hold. In the current analyses the variable total move
score (i.e., the sum of the observed number of moves exceeding the
minimally required moves on the 15 test problems) was used. This
variable can be seen as an indicator of problem-solving efficiency (Berg
& Byrd, 2002), with higher move score reflecting lower problem-sol-
ving efficiency. If the observed number of moves on a test problem
exceeded 20, it was rounded down to 20 to avoid inflation of the total
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move score (Culbertson & Zillmer, 1998). Administration of the TOLDX

was videotaped for later coding.

Executive functioning: response inhibition
A stop-signal task (SST), programmed by Verbruggen, Logan, and

Stevens (2008), was administered to the children at the Time 3 uni-
versity visit to assess response inhibition. The SST consists of no-signal
trials (75% of the trials) and stop-signal trials (25% of the trials). On the
no-signal trials, children have to discriminate between two primary-
task stimuli displayed in the center of the screen, as fast and accurately
as possible by pressing the correct button on the key board. On the stop-
signal trials, presentation of the primary-task stimulus is followed by an
auditory stop signal instructing the participants to inhibit their re-
sponse. The delay between the onset of the primary-task stimulus and
the onset of the stop signal (i.e., the stop signal delay; SSD) is con-
tinuously adjusted (see Verbruggen et al., 2008) to ensure that all
children inhibit their response successfully on approximately 50% of
the stop-signal trials. The average SSD in the current study was
359.67 ms (SD= 131.50).

In the current analyses the variable stop signal reaction time (SSRT)
was used, which refers to the time it takes to inhibit a response (Logan,
Van Zandt, Verbruggen, & Wagenmakers, 2014). The lower the child's
SSRT, the better the child's response inhibition. We computed SSRT
using the integration method (Verbruggen, Chambers, & Logan, 2013)
and excluded the children (n= 11) who did not meet the criteria ne-
cessary for a reliable estimation of SSRT (see Congdon et al., 2012;
Verbruggen & Logan, 2015) from the analyses in which SSRT was used.
Because SSRT was positively skewed, we took the square root of SSRT
(M= 15.94, SD= 2.08, range 11.52–21.33).

Data-analysis

Prior to main analyses, two principal component analyses were
performed to create a longitudinal compound score for Times 1–3
supportive presence and for Times 1–3 intrusiveness. In both principal
component analyses, one factor was extracted based on Kaiser's cri-
terion of retaining factors with eigenvalues greater than one. The sup-
portive presence factor (M= 0, SD= 1, range from −2.27 to 2.07) -
reflecting the common variance between the supportive presence scores
at the three time points - had an eigenvalue of 1.71 and explained
56.97% of total variance in the three supportive presence scores. The
loadings of Time 1, Time 2 and Time 3 supportive presence on this
factor were 0.77, 0.76, and 0.73. The intrusiveness factor (M= 0,
SD = 1, range from −1.91 to 2.58) had an eigenvalue of 1.60 and
explained 53.12% of total variance in the intrusiveness scores. The
loadings of the intrusiveness scores on this factor were 0.82 for Time 1,
0.76 for Time 2, and 0.58 for Time 3 intrusiveness.

To investigate the research question concerning recovery in the
children's intellectual functioning since Time 2, two repeated measures
analyses were performed with crystalized intelligence and fluid in-
telligence as outcome variables. In both analyses Time 1 intellectual
functioning was included as covariate and type of pre-adoption care
was included as between-subject factor. To investigate whether the
children in our study showed complete catch-up in intellectual func-
tioning compared to non-adopted children, two one-sample t-tests were
performed to compare mean crystallized and mean fluid intelligence of
the children in our study with the standardized IQ mean of 100
(SD = 15). A Chi-square goodness-of-fit test was performed for math
performance and for reading comprehension, to examine whether the
distribution of children in our sample in each of the five school per-
formance classification levels (I-V) differed from the general population
distribution (equal proportion of children [namely 20%] in each cate-
gory). To answer our research question concerning the effect of type of
care on cognitive development, an independent sample t-test was per-
formed for each of the six cognitive outcomes.

To investigate the research question concerning the buffering effect

of parental sensitivity (supportive presence and intrusiveness) in the
association between type of pre-adoption care and the six outcomes, 12
moderation analyses were performed using the PROCESS macro in SPSS
(Hayes, 2013). To control for inflation of type I error due to multiple
testing, a Bonferonni corrected significance value of 0.004 (= 0.05/12)
was applied. In the moderation analyses for intellectual functioning
(crystallized and fluid intelligence) we controlled for Time 1 in-
tellectual abilities, to test whether the interactions predicted additional
variance in Time 3 intellectual functioning over and above the variance
explained by Time 1 intellectual abilities. To increase interpretability of
the interaction terms a dummy variable was computed for type of pre-
adoption care (0 = post-institutionalized group, 1 = post-foster group).
Next, we conducted supplementary moderation analyses to test whether
the results of the main analyses still held after controlling for some
other factors that may be related to cognitive development. Specifically,
we controlled for age at adoption (e.g., Van IJzendoorn et al., 2005),
head circumference measured at Time 3 (Pomerleau et al., 2005), and
maternal education at Time 3 as indicator of SES (e.g., Plug &
Vijverberg, 2003).

In total there was 3.1% of data missing on all variables. Based on
Little's MCAR test it was assumed that the data were missing completely
at random, χ2 (188) = 215.74, p= .081. Missing data were listwise
deleted.

Results

Preliminary analyses

Descriptive statistics of the model variables are presented in Table 1
for the post-institutionalized children, the post-foster children and the
total sample. There were no significant group differences between the
post-institutionalized and the post-foster children on the parenting
variables, with one exception. Parents of the post-institutionalized
children scored significantly lower on supportive presence at Time 1
than parents of the post-foster children. In Table 2 the correlations
between the variables are shown. Supportive presence correlated po-
sitively with fluid intelligence, indicating that children whose mothers
were more supportive performed better on the test used to assess fluid
intelligence. No other significant correlations between the parenting
variables and cognitive functioning were found. Furthermore, there
were no significant associations between Time 1 and Time 2 intellectual
abilities on the one hand and Time 3 cognitive functioning on the other
hand, with the exception of a significant, positive association between
Time 1 intellectual abilities and Time 3 fluid intelligence. Several
measures of Time 3 cognitive functioning were significantly correlated
with each other (see Table 2).

Recovery in intellectual functioning

Results of the repeated measures analysis for crystallized in-
telligence and fluid intelligence indicated that, controlling for Time 1
intellectual abilities, the post-institutionalized and post-foster children
showed significant recovery in intellectual functioning since Time 2
(crystallized intelligence: F(1, 84) = 60.17, p < .001, η

2
p = 0.417; fluid

intelligence: F(1, 84) = 25.43, p < .001, η
2
p = 0.232). The extent of

recovery in intellectual functioning did not differ between the post-in-
stitutionalized and the post-foster children (crystallized intelligence: F
(1, 84) = 0.76, p = .386, η

2
p = 0.009; fluid intelligence: F(1,

84) = 0.82, p = .368, η
2
p = 0.010).

Catch-up in intellectual functioning and school achievement

Comparison of the Time 3 mean intellectual functioning of the
children in our sample with the standardized IQ mean of 100 (SD= 15)
indicated that the adopted children scored significantly higher on
crystallized intelligence, t(86) = 8.38, p < .001, d= 0.90, and on fluid
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intelligence, t(86) = 5.29, p < .001, d= 0.57. Similar findings were
found for the post-institutionalized (crystalized intelligence: t
(45) = 6.12, p < .001, d= 0.90; fluid intelligence: t(45) = 3.73,
p < .001, d= 0.55) and the post-foster children (crystalized in-
telligence: t(40) = 5.67, p < .001, d= 0.89; fluid intelligence: t
(40) = 3.72, p < .001, d= 0.58) separately. Mean intellectual func-
tioning of the post-institutionalized and the post-foster children at each
time point are depicted in Fig. 2.

Comparison of the distribution of the adopted children in the school
performance classification levels with the general population distribu-
tion (20% [n= 18] children in each category), revealed that the dis-
tributions did not differ significantly for math performance, χ2

(4) = 8.92, p= .063, but did differ significantly for reading compre-
hension, χ2 (4) = 24.88, p < .001. There appeared to be more adopted
children in the highest classification levels (I: n= 33, II: n= 24) and
fewer adopted children in the average and below-average classification
levels (III: n = 12, IV: n= 13, V: n= 7) than predicted based on the
general population distribution (n = 18). Similar findings were found

for the post-institutionalized and the post-foster children separately
(math performance: post-institutionalized χ2 (4) = 5.75, p= .219,
post-foster χ2 (4) = 3.76, p = .440; reading comprehension: post-in-
stitutionalized χ2 (4) = 14.71, p = .005, post-foster χ2 (4) = 11.32,
p= .023). In sum, the adopted children showed complete catch-up in
intellectual functioning and did as well at school compared to non-
adopted children.

Associations between type of pre-adoption care and cognitive development

At Time 3, the post-institutionalized children and the post-foster
children did not differ in their performance on the two intelligence tests
(crystallized intelligence: t(85) = 0.34, p= .738; fluid intelligence: t
(85) = −0.08, p = .934), nor in their school achievement (mathe-
matics: t(87) = −0.46, p = .647; reading comprehension: t
(87) = −0.00, p= .997), nor in their performance on the two execu-
tive functioning tasks (problem solving efficiency: t(85) = −0.40,
p= .693; response inhibition: t(73) = 0.86, p= .393). Thus, contrary

Table 1
Descriptives of model variables (prior to transformations).

Type of pre-adoption care

Post-institutionalized (N = 50) Post-foster (N = 42) Total sample (N= 92)

N M SD N M SD N M SD

T1 Supportive presence 49 4.64 1.48 42 5.54a 1.06 91 5.06 1.37
T2 Supportive presence 49 5.01 1.58 42 4.89 1.48 91 4.95 1.53
T3 Supportive presence 46 4.16 1.24 41 4.14 1.25 87 4.15 1.23
T1 Intrusiveness 49 3.08 1.36 42 2.66 1.25 91 2.88 1.32
T2 Intrusiveness 49 2.89 1.39 42 3.33 1.45 91 3.10 1.43
T3 Intrusiveness 46 4.18 1.50 41 4.76 1.24 87 4.45 1.40
T1 intellectual abilities 50 74.04 18.41 42 84.40a 17.62 92 78.77 18.69
T2 intellectual abilities 50 84.38 20.01 42 92.26 17.83 92 87.98 19.35
T3 Crystallized intelligence 46 111.37 12.60 41 110.49 11.85 87 110.95 12.19
T3 Fluid intelligence 46 108.98 16.33 41 109.27 15.96 87 109.11 16.06
T3 Math performanceb 48 2.52 1.37 41 2.66 1.46 89 2.58 1.40
T3 Reading comprehensionb 48 2.29 1.38 41 2.29 1.25 89 2.29 1.32
T3 TOL problem-solving efficiencyc 46 48.37 16.06 41 49.85 18.86 87 49.07 17.35
T3 Response inhibitionb, d 39 264.90 79.33 36 251.34 53.34 75 258.39 68.07

a

Significant difference between the two groups at p < .01.
b

Original untransformed values.
c

Higher scores indicate higher move score.
d

Participants who did not meet the criteria to compute response inhibition were excluded, higher scores indicate slower response inhibition.

Table 2
Correlations between Time 1 and Time 2 intellectual abilities, type of pre-adoption care, parenting factor scores and Time 3 cognitive development.

1 2 3 4 5 6 7 8 9 10 11

1. T1 intellectual abilities 1
2. T2 intellectual abilities 0.65⁎⁎⁎ 1
3. Type of pre-adoption carea 0.28⁎⁎ 0.20 1
4. Factor score supportive presence 0.00 0.00 0.12 1
5. Factor score intrusiveness −0.03 −0.03 0.06 −0.58⁎⁎⁎ 1
6. Crystallized intelligence 0.06 0.15 −0.04 0.04 0.06 1
7. Fluid intelligence 0.25⁎ 0.21 0.01 0.23⁎ −0.05 0.41⁎⁎⁎ 1
8. Math performanceb, c −0.07 −0.13 0.05 0.07 −0.05 −0.39⁎⁎⁎ −0.48⁎⁎⁎ 1
9. Reading comprehensionb, c 0.01 −0.04 0.00 0.04 −0.06 −0.45⁎⁎⁎ −0.48⁎⁎⁎ 0.66⁎⁎⁎ 1
10. TOL efficiencyd −0.09 −0.13 0.04 −0.00 −0.09 −0.11 −0.31⁎⁎ 0.25⁎ 0.12 1
11. Response inhibitionb, e 0.01 −0.15 −0.10 −0.09 0.06 0.16 −0.05 0.01 0.16 0.27⁎ 1

Note. TOL efficiency = TOLDX problem-solving efficiency.
a 0 = institutional care, 1 = foster care.
b Original, untransformed values.
c Lower scores indicate higher math performance and reading comprehension.
d Higher scores indicate higher move score.
e Participants who did not meet the criteria to compute response inhibition (SSRT) were excluded, higher scores indicate slower response inhibition (higher SSRT).
⁎ p < .05.
⁎⁎ p < .01.
⁎⁎⁎ p < .001.

C. Finet, et al. Journal of Applied Developmental Psychology 65 (2019) 101071

6



to expectations, at age 10 there were no significant differences between
the post-institutionalized and the post-foster children on the different
indices of cognitive development (see Table 1).1

Type of pre-adoption care X parental sensitivity interactions

Using the Bonferroni corrected significance value of 0.004, no sig-
nificant interactions between type of pre-adoption care and parental
sensitivity (supportive presence or intrusiveness) in the prediction of
the six different cognitive outcomes were found (see Table 3).2 Similar
non-significant results were found when controlling for age at adoption,
Time 3 head circumference and Time 3 maternal education.

Discussion

The current study is part of the longitudinal CAN study that started
in infancy. Using a risk and resilience theoretical approach, we ex-
amined the cognitive functioning of 87 girls – adopted from institu-
tional care or foster care in China - at the age of 10, nine years after
their adoption. We aimed (1) to study whether the adopted children
who, on average, showed below-average intellectual functioning in
infancy showed recovery in intellectual functioning and complete
catch-up in intellectual functioning and school achievement at age 10,
(2) to investigate whether type of pre-adoption care was associated
with the children's cognitive development, and (3) to investigate whe-
ther parental sensitivity moderated this hypothesized association. In
line with theoretical expectations, we found that the adopted children
after their initial delays in infancy showed resilience by displaying
further recovery and complete catch-up in intellectual functioning,
while they did at least as well at school as non-adopted children.
Contrary to expectations, however, and in contrast to the assessments in
infancy, no significant differences in cognitive development were found
between the post-institutionalized and the post-foster children.
Furthermore, no evidence was found for a buffering effect of parental

sensitivity after adoption.

Recovery and catch-up in cognitive development

In line with the results of the first two time points of the CAN study
concerning the adopted children's recovery in intellectual functioning
(Van den Dries et al., 2010), the third follow-up of the CAN study re-
vealed that the children showed further recovery in intellectual func-
tioning since Time 2. This result confirms findings from previous
adoption studies demonstrating that adopted children, despite initial
delays, display remarkable progress in their cognitive functioning after
adoption (e.g., Cohen et al., 2008; O’Connor, Rutter, Beckett, Keaveney,
& Kreppner, 2000; Rutter & the ERA study team, 1998; Stams, Juffer,
Rispens, & Hoksbergen, 2000; Vorria et al., 2006). In addition, the CAN
study adds to these previous studies because, as far as we know, it is the
first to longitudinally follow up the cognitive functioning of Chinese
adopted children from infancy to middle childhood (Juffer et al., 2015).
Some caution is warranted, however, in interpreting this result because
intellectual functioning at Times 1 and 2 and at Time 3 was assessed
with tests which are not necessarily directly comparable. The skills that
are assessed by the Bayley scales which were administered at Time 1
and Time 2, are not necessarily predictive of performance on tests that
are designed to assess intellectual functioning in older children, such as
the WISC-III-NL and the SON-R 6-40 (Mackintosh, 1998). Despite this,
we consider it a strong point that we made use of age-appropriate,
standardized tests to assess intellectual functioning at the three time
points, which enabled us to compare the mean intellectual functioning
of the children in our study with the mean intellectual functioning of
the normative population of non-adopted children. This comparison
showed that - although intellectual functioning of adopted children
lagged behind the norm group of non-adopted children at Times 1 and 2
- the adopted children caught up to the norm at Time 3. This result
concerning the adopted children's complete catch-up in intellectual
functioning is in line with the meta-analysis of Van IJzendoorn et al.
(2005) on cognitive functioning of adopted children showing that
adopted children show normative intellectual functioning.

It is noteworthy that the adopted children in our study, on average,
even showed above-average IQ scores. Similar findings of above-
average intellectual functioning among internationally adopted chil-
dren have also been reported in several previous studies, especially
with South Korean adoptees (e.g., Frydman & Lynn, 1989; Stams et al.,
2000). Stams et al. (2000) suggested that this might point to high
cognitive stimulation provided by adoptive families. Another alter-
native explanation lies in the main reasons for child abandonment and
in the related differences in prenatal experiences. Because the majority
of Chinese children were adopted due to the Chinese birth planning
policies and because many Korean adoptees were adopted because of
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Fig. 2. Mean intellectual functioning (IQ) of the post-institutionalized and the post-foster children at the three time points.

1 To explore the possibility that effects of type of pre-adoption might have
been attenuated by differences in quality of care among different institutions
and among different foster families, supplementary analyses were performed in
which type of pre-adoption care was replaced by an early deprivation compo-
site (sum of subnutrition, physical neglect, socio-emotional neglect, abuse). No
significant associations between early deprivation and the cognitive outcomes
were found (p's ranging from .433 to .910). More detailed results can be ob-
tained on request.

2 Supplementary interaction analyses in which type of pre-adoption care was
replaced by early deprivation also did not yield any significant early depriva-
tion x parenting interactions in the prediction of the Time 3 outcomes using the
Bonferonni corrected significance level of 0.004 (p's ranging from .021 to .938).
More detailed results can be obtained on request.
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the stigma associated with unwed motherhood in South Korea, it is
likely that they have experienced less prenatal adversities (e.g., pre-
natal alcohol or drug exposure) than children adopted from other
countries, for example, Eastern European countries (e.g., Landgren
et al., 2010). It may, hence, be important for adoption practitioners and
adoptive parents to be informed about the specific circumstances
leading to child abandonment and adoption in different birth countries.
Nonetheless, when interpreting the favorable intellectual functioning, it
is important to keep two points in mind. First, due to time constraints
we only administered a brief intelligence battery consisting of two
subtests that tap into fluid intelligence and two subtests that measure
crystallized intelligence. Although these two broad cognitive abilities
load highly on general intelligence, other broad cognitive abilities (e.g.,
visual information processing, processing speed) should be measured as
well to ensure a valid and thorough assessment of intellectual func-
tioning and to be able to estimate a total IQ score. Second, the Flynn
effect (i.e., the general increase in performance on intelligence tests
over generations resulting in norm obsolescence; Flynn, 1987; Trahan,
Stuebing, Fletcher, & Hiscock, 2014) might have overestimated the IQ
scores of the children to some extent, because the norms of the WISC-
III-NL have not been updated since 2000 and the norms of the SON-R 6-
40 not since 2010. It has been estimated that there is an average yearly
increase in crystallized intelligence of 0.21 IQ points and in fluid in-
telligence of 0.41 IQ points (Pietschnig & Voracek, 2015). However,
even when controlling for the Flynn effect, the adopted children still
scored above average on the tests.

The adopted children also showed normative school performance in
mathematics and better school performance in reading comprehension
than the general population. This contradicts to some extent with the
results of the meta-analyses of Van IJzendoorn et al. (2005) in which it
was found that adopted children, despite their complete catch-up in
intellectual functioning, performed somewhat less well at school than
non-adopted children. This contrasting finding may be explained by the
fact that in the meta-analyses no studies on Chinese adopted children –
who probably have experienced less prenatal adversity than adopted
children from many other countries - were included. Indeed, some
previous adoption studies with Chinese adopted children have shown
that these children do as well at school as non-adopted children (e.g.,
Dalen & Rygvold, 2006). Another possible explanation for this con-
trasting finding may lay in the use of standardized scores for the as-
sessment of school achievement in our study. It has been found that
individual differences in performance on standardized CITO tests reflect
to a large extent individual differences in intellectual functioning
(Bartels, Rietveld, Van Baal, & Boomsma, 2002). Hence, it might be that
performance on CITO-tests are less subject to environmental effects
(such as adoption-related socioemotional difficulties, teacher judge-
ment) than performance on non-standardized school tests (e.g., school
results, homework). This might explain why in the CAN study results
for school achievement were similarly positive as results for intellectual
functioning, whereas in the meta-analysis a small gap between school

achievement and intellectual functioning was found.

Associations between type of pre-adoption care and cognitive development

Another remarkable finding is that the differential effects of type of
pre-adoption care on intellectual functioning that were found in the
first months after adoption (Van den Dries et al., 2010) had disappeared
nine years after adoption. At age 10, there were no significant differ-
ences between the post-institutionalized and the post-foster children in
their performance on the intelligence tests, nor in the other domains of
cognitive development. This finding suggests that with sufficient time
in the adoptive family the post-institutionalized children were able to
catch up with the post-foster children (due to the improved circum-
stances after adoption). Although this result points to children's resi-
lience to overcome the effects of early adversities, it should not lead to
the conclusion that type of pre-adoption care does not matter for the
long-term development of adopted children, because the negative im-
pact of being raised in institutional care has been robustly demon-
strated in previous studies (Dozier et al., 2014; Van IJzendoorn et al.,
2011). One possible explanation for our finding may be that the con-
ditions in the Chinese institutions were not extremely depriving at the
time of the study. However, the fact that in the first months after
adoption a significant effect of type of care on intellectual abilities was
found, contradicts this explanation to some extent. Furthermore, one
could argue that the lack of significant effects of type of pre-adoption
care at Time 3 might be explained by the fact that the post-foster group
did not only include children who had exclusively lived in foster care
prior to adoption, but also children who had experienced a combination
of foster and institutional care. This might have made it more difficult
to find type of care effects. However, additional analyses in which the
exclusive foster care group and the mixed care group were treated se-
parately did not alter the results. Moreover, in a large-scale study on the
behavioral adjustment of internationally adopted Chinese children, in
which the exclusive foster care group and the mixed care group were
each compared separately with the post-institutionalized group, also no
evidence for type of care effects was found (Finet, Vermeer, Juffer, &
Bosmans, 2018). Still another possible explanation is that the initial
differential effects of type of pre-adoption care on intellectual abilities
may have disappeared because of a ceiling effect, as both the post-in-
stitutionalized and the post-foster children seemed to have reached
their full intellectual potential at Time 3 (i.e., both groups had above-
average IQ scores).

As an aside, although we did not have hypotheses concerning as-
sociations between type of pre-adoption care and parenting, it is in-
teresting to note that parents of the post-institutionalized children
scored lower on Time 1 supportive presence than parents of the post-
foster children. This effect was not maintained at the following two
time points. It seems likely that this finding was due to Type I error.
However, another possible, though speculative, explanation for this
effect could be that the post-institutionalized children may have been

Table 3
Interactions between type of pre-adoption care and the parenting factor scores in the prediction of cognitive functioning at age 10.

Factor score supportive presence Factor score intrusiveness

F df p ∆R2 F df p ∆R2

Crystallized intelligence 2.09 1, 80 .152 0.03 0.85 1, 80 .358 0.01
Fluid intelligence 4.38 1, 80 .039 0.05 3.53 1, 80 .064 0.04
Math performance 0.29 1, 79 .595 0.00 0.05 1, 79 .821 0.00
Reading comprehension 0.68 1, 79 .413 0.01 0.09 1, 79 .764 0.00
TOL efficiency 2.36 1, 81 .129 0.03 0.17 1, 81 .686 0.00
Response inhibitiona 2.73 1, 69 .103 0.04 0.46 1, 69 .500 0.01

Note. TOL efficiency = TOLDX problem-solving efficiency.
A Bonferroni corrected significance value of .004 was used.

a Participants who did not meet the criteria to compute response inhibition (SSRT) were excluded.
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more dysregulated soon after adoption than the post-foster children,
which may have elicited somewhat less supportive parenting.

Buffering effect of parental sensitivity

The findings concerning the remarkable progress in cognitive de-
velopment of the children in the current sample might indicate that the
adoptive family had a protective effect on their cognitive functioning.
However, contrary to theory and evidence on the link between par-
enting and cognitive functioning in non-adopted children (e.g.,
Eisenberg et al., 2005; Fay-Stammbach et al., 2014; Mackintosh, 1998;
Spera, 2005), the correlation analyses revealed that there was only one
significant association between the two indicators of sensitive parenting
and cognitive functioning. Higher supportive presence was associated
with higher fluid intelligence, which suggests that supportive parenting
might play a role in post-adoption recovery in intellectual functioning.
Nonetheless, because the strength of this association was weak and
because the associations between sensitive parenting and the other
cognitive outcomes were non-significant, more research is needed in
order to be able to draw firmer conclusions concerning the beneficial
effects of sensitive parenting.

Also, it is important to note that the relative lack of significant as-
sociations between our parenting measures and the other indicators of
cognitive development does not necessarily imply that parenting did
not matter for these aspects of cognitive development, as it might be
that other parenting dimensions that were not included in the current
analyses (e.g., cognitive stimulating parenting; Fay-Stammbach et al.,
2014) impacted cognitive development. Hence, before drawing prac-
tical implications from our finding, more research is needed in which
multiple parenting dimensions are assessed. Besides it is plausible that
variations in our parenting variables were too small to contribute to
variability in the children's cognitive outcomes over and above the ef-
fects of the drastic shift in caregiving environment that takes place
following adoption (e.g., Kumsta et al., 2015). Nonetheless, it is also
possible that almost no direct effects of sensitive parenting were found
because in the transition to middle childhood the effects of environ-
mental influences on cognitive functioning decrease, whereas the in-
fluence of genetic factors increases (Bouchard, 2013; Davis, Haworth, &
Plomin, 2009).

These explanations (concerning the potential role of other parenting
dimensions and concerning the increased evidence for heritability of
cognitive functioning as children get older) may also explain why we
found no support for our hypothesis concerning the buffering effect of
parenting in the association between type of care and cognitive func-
tioning. We thus found little evidence for the risk and resilience model
on which we based on our study. This contradicts previous adoption
studies which found support for the risk and resilience framework (e.g.,
Kriebel & Wentzel, 2011). Hence, more studies are needed to in-
vestigate whether different findings are found in different samples, and
to investigate other family-related or child-related factors that may
explain variability in adopted children's cognitive development.
Nonetheless, our results contribute to the literature showing the im-
pressive catch-up in adopted children's cognitive functioning following
exposure to more prosperous environments.

Limitations

Some limitations should be taken into account when interpreting
the findings of this study. First, our study had a relatively small sample
size which might have reduced the power to detect significant inter-
action effects, especially given the large number of tests we performed.
Furthermore, the sample size was further reduced because missing data
were listwise deleted. Despite this, we consider it a strength of our
study that drop-out over the course of the study was relatively low with
94.6% of families still participating at Time 3. Second, information on
type of pre-adoption care was obtained through parent-report. It is

possible that this information is not completely reliable, because par-
ents often receive only limited and sometimes inaccurate information
about their child's pre-adoption experiences (Juffer et al., 2011). This
might have obscured potential effects of type of pre-adoption care and
as such might have made it more difficult to find potential buffering
effects of adoptive parenting. Hence, caution is warranted in inter-
preting the non-significant long-term effects of type of pre-adoption
care. Moreover, selection bias both with respect to which children were
placed for adoption as well as with respect to which children received
institutional or foster care prior to adoption might have biased our
results. Nonetheless, selection bias is a common limitation of adoption
studies, and we consider it a strength of our study that we obtained
information about children's pre-adoption living arrangement, because
this information is often lacking in international adoption studies.
Third, potential long-term effects of adverse pre-adoption experiences
might have been attenuated because we merely examined the effects of
type of pre-adoption care, without taking into account the variability in
the quality of care offered by different institutions and by different
foster families. Fourth, although a strength of our study is that we as-
sessed different indicators of cognitive functioning, we only included
two broad cognitive abilities in our assessment of intellectual func-
tioning, and only two components of executive functioning. Because
different cognitive abilities and different components of executive
functioning may be differentially affected by adverse experiences and
parenting, we do not know whether the findings of our study can be
generalized to other aspects of intellectual and executive functioning.

Conclusion

In sum, results of the third time point of the longitudinal CAN study
indicated that although the adopted children showed significant delays
in intellectual functioning in the first months after adoption, they
showed remarkable recovery in intellectual functioning 9 years later.
Moreover, they showed above-average intellectual functioning and did
not lag behind in school achievement compared to non-adopted chil-
dren at the age of 10 years. These findings are noteworthy given the
importance of cognitive functioning for future success and wellbeing in
life (e.g., Mischel et al., 2010; Moffitt, Poulton, & Caspi, 2013). We
conclude that adoption implies both risk and protective factors. Pre-
adoption risks (e.g., separations and neglect) appear to contribute to
initial delays, whereas a longer stay in a usually nurturing adoptive
family seems to provide a protective factor and contributes to children's
recovery. Our outcomes also suggest that although adopted children's
initial cognitive delays may differ in severity, the generally improved
circumstances after adoption may offer them ample opportunities for
complete catch-up in the cognitive domain.

We found that the type of care that children received prior to
adoption was not related to intellectual functioning, school achieve-
ment, executive problems solving and response inhibition at the age of
10. It is conceivable that, contrary to the assessments in infancy, type of
pre-adoption care was no longer associated with intellectual func-
tioning because of a ceiling effect, as both the post-institutionalized and
the post-foster children seemed to have reached their full cognitive
potential. Finally, we found no evidence for interactions between type
of pre-adoption care and parental sensitivity in the prediction of the
assessed domains of cognitive development. Despite this, the results
concerning the remarkable recovery and catch-up in the post-in-
stitutionalized and post-foster children's cognitive functioning at age
10, points to the children's plasticity and resilience to overcome initial
delays in cognitive functioning. In line with previous adoption studies
(Juffer & Van IJzendoorn, 2009), we can conclude that adoption can be
seen as a successful intervention for children who cannot be raised by
their birth family.
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