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Background
Several studies have reported anxiety disorders in children with
high intellectual potential (HIP). However, there are discrepant
results possibly as a result of methodological biases (different/
absent definitions of HIP, small sample sizes, non-validated/
adapted/specific tools for assessing anxiety and a single obser-
vational source).

Aims
To examine more thoroughly the relationships between HIP and
anxiety in large samples of children using clear definitions of HIP,
different observational sources and specific assessments of
anxiety.

Method
Children with HIP (n = 211, total IQ ≥130) were compared with
children without HIP (n = 397, total IQ <130) for anxiety using
different observational sources (child psychiatric diagnosis,
parental evaluation and child’s self-evaluation). Intellectual
functioning was assessed using the Wechsler Intelligence Scale.

Results
There were significantly more children with HIP who had anxiety
disorders than children without HIP based on the child psychi-
atric diagnosis. Moreover, based on the child’s self-evaluation,
children with a high Verbal Comprehension Index (VCI ≥130)
were significantly more anxious than children with a VCI <130,
whereas children with a high Perceptual Reasoning Index
(PRI≥130) were significantly less anxious than children with a

PRI <130. Finally, there was no significant relationship between
levels of intellectual functioning and anxiety according to par-
ental observation.

Conclusions
The results highlight the importance of using multiple observa-
tional sources and conducting analyses on different dimensions
of intellectual functioning (such as VCI and PRI), rather than only
on the composite total IQ score. High verbal potential might be a
factor of vulnerability for anxiety, whereas high perceptual rea-
soning might be a protective factor. Further studies are neces-
sary to understand better the mechanisms underlying these
results.
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Many clinical and parental observations report anxiety in children
with high intellectual potential (HIP). We provide a service for chil-
dren with HIP with emotional, behavioural and/or school problems
at the National Center for Assistance to children and adolescents
with High Potential (CNAHP) created in a French hospital-univer-
sity department of child and adolescent psychiatry to identify and
provide adapted care to these HIP youths with difficulties. More
precisely, out of the first 338 children and adolescents referred to
the CNAHP, a high proportion displayed school problems (78%),
including school failure, and the following disorders according to
ICD-101 and the DSM-52 diagnostic classifications: anxiety disor-
ders (40.5%), intellectual disabilities (6.8%), conduct disorder
(9.5%), depressive disorders (8%), personality disorders (3.5%),
attention-deficit hyperactivity disorder (3.5%), obsessive–compul-
sive disorder (1.5%) and other problems (26.6% including, for
example, family problems with sibling conflicts).3 Anxiety disorders
are therefore the most frequent psychiatric disorders observed in
this population. However, there have been relatively few studies of
psychological and emotional disorders among children with HIP,
and their results have been contradictory. Indeed, many studies
on anxiety in children with HIP reported high levels of anxiety
and the authors have suggested that high cognitive ability might
be a vulnerability factor for psychiatric disorders.4,5 However,
some authors have failed to observe any significant difference in
anxiety levels between children with HIP and their peers without
HIP.6–8 Finally, other authors have found that children with HIP

were significantly less anxious than children of average intelligence,
suggesting that children with HIP are better at coping with stressful
situations and are somehow protected by their high cognitive abil-
ities.9–13 It is noteworthy that the Martin et al meta-analysis high-
lighted lower levels of anxiety in individuals with HIP compared
with individuals without HIP.14 It appears difficult to reach firm
conclusions on the relationship between anxiety and HIP based
on these contradictory results, which can be explained in part by
methodological biases, such as different/absent definitions of HIP
for the recruitment of participants to the studies,4,8,12 small
sample sizes,4,7,8,15,16 non-validated/adapted/specific tools for asses-
sing anxiety and a single observational source for the evaluation of
anxiety. Indeed, anxiety was assessed usingmostly child’s self-report
evaluation,6–8,10,11,12,15 but also parental observation only5,16 or psy-
chiatric evaluation.13 There are also studies6 that did not compare
individuals with HIP with individuals without HIP, raising ques-
tions therefore about the specificity of the results regarding high
levels of intellectual functioning.

Given the discrepant results and methodological biases
described above, the objective of the present study was to examine
more thoroughly the relationships between high intellectual func-
tioning and anxiety by comparing large samples of children with
HIP and children without HIP, using clear definitions of HIP, with
validated/adapted/specific assessment tools of anxiety in various
and concomitant observational situations (parental evaluation,
child psychiatric evaluation and child’s self-report evaluation).
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Method

Participants

The sample consisted of 608 children (mean age: 10.6 years, s.d. =
2.9, ranging from 6 to 16.1 years old, including 211 children with
HIP (total IQ≥130, 175 boys and 36 girls, mean age: 10. 7 years,
s.d. = 3.0) and 397 children without HIP (total IQ <130, 333 boys
and 64 girls, mean age: 10.5 years, s.d. = 2.8). They were all referred
to the CNAHP, which provides a global psychological evaluation
based on several tools, including cognitive, conative and socioemo-
tional assessments given their problems (intellectual disabilities
with school difficulties, emotional and/or behavioural problems).
In addition, children and adolescents living near the CNAHP (1 h
away maximum) are systematically referred to a child psychiatrist
working in the CNAHP who becomes the medical referent in case
of therapeutic follow-up after the psychological and psychiatric
evaluation.

Written informed consent was obtained from all parents after
explaining the study and its procedure to the parents and their chil-
dren. The protocol was approved by the ethics committee of Rennes
University Hospital.

Cognitive and anxiety assessments
Identification of HIP

Children’s intellectual functioning was assessed by a psychologist
using the Wechsler Intelligence Scale (WISC)-IV17 validated for
children and adolescents aged from 6 to 16 years, 11 months. The
WISC-IV scale has been shown to have very good reliability and val-
idity.17 Four composite scores were calculated based on ten subtests:
the Verbal Comprehension Index (VCI), the Perceptual Reasoning
Index (PRI), the Working Memory Index (WMI) and the
Processing Speed Index (PSI). If a child had been already assessed
using the WISC-IV less than 1 year ago, this child was not included
in the study given that the reliability of the results from a new
WISC-IV administration can be questioned.

Evaluation of anxiety

Anxiety was assessed according to three different observational
sources: parents, child psychiatrist and child.

Parental evaluation. A parental questionnaire was used during a
semi-structured phone interview (parental observation) conducted
systematically for all parents by the same trained secretary when
parents called to get an appointment for their child at the
CNAHP. This interview includes questions about school, behav-
ioural and/or emotional difficulties, such as anxiety problems, in
order to check if the potential help provided by CNAHP is
adapted to the parental request. Therefore, questions related to
anxiety problems are asked consistently in the same way by the
same professional for all parents.

Child psychiatric evaluation. The child psychiatric evaluation for
ICD-10 and DSM-5 diagnostic criteria of anxiety disorders, based
on psychiatric observation of the child or adolescent, provides a
clinical psychiatric judgement. This psychiatric evaluation is per-
formed only for children and adolescents living near the CNAHP
and who could therefore benefit from regular therapeutic follow-
up (as previously indicated in the Participants section).

Child’s self-report evaluation. The Revised-Children’s Manifest
Anxiety Scale (R-CMAS)18 is a self-report inventory for children
from 6 to 19 years old. The R-CMAS, subtitled ‘what I think and
feel’, is used to assess the level and nature of anxiety in children

and adolescents. The R-CMAS provides a total anxiety score
based on 28 anxiety items grouped in three subscales: physiological
anxiety, worry/oversensitivity and social concerns/concentration.
The physiological anxiety subscale is related to somatic symptoms
associated with anxiety (such as sleep latency problems, nausea,
fatigue, etc.). The worry/oversensitivity subscale is related to obses-
sional worries associated with fears of being emotionally hurt or iso-
lated. The social concerns/concentration subscale is associated
particularly with school problems and is related to social fears
leading to attention or concentration difficulties.

The R-CMAS has been validated and used in research studies to
measure anxiety in children with and without HIP.10 Also, there are
nine lie scale items corresponding to social desirability. When these
lie scores are too high, the other R-CMAS scores cannot be inter-
preted. In the present study, if a child got a score above 70 on the
R-CMAS lie subscale, this individual was not included in the
study. A R-CMAS total score between 60 and 70 corresponds to
moderate anxiety levels and a R-CMAS total score above 70 corre-
sponds to severe anxiety levels.

Concerning the assessment procedure, the R-CMAS self-report
inventory was completed by the child at the CNAHP in the presence
of a psychologist, who was available to answer the child’s possible
questions. Indeed, it appears it is important that the child neither
completes the R-CMAS at home in the presence of parents, who
might influence the child’s responses, nor in a room alone given
the potential emotional content of certain questions.

Statistical analyses

The relationships between anxiety (parental observation or child
psychiatric diagnosis) and intellectual functioning (WISC-IV total
IQ score and WISC-IV indices) were studied using either t-tests
or χ2-tests when the HIP group (IQ scores ≥130) was compared
with the non-HIP group (IQ scores <130). The relationships
between the R-CMAS anxiety scores (child’s self-report evaluation)
and levels of intellectual functioning (WISC-IV total IQ score and
WISC-IV indices) were studied using t-tests when the HIP group
(IQ scores ≥130) was compared with the non-HIP group (IQ
scores <130).

Results

Descriptive analysis

To specify further the intellectual characteristics of the participants,
we provide here the details of the WISC-IV scores for all the parti-
cipants and the HIP and non-HIP groups (Table 1). It is noteworthy
that the VCI is particularly high in the whole sample and the
non-HIP group, and is the highest index in the HIP group.

The child psychiatric evaluation was conducted for 324 out of
608 children given that, as explained in the Method section, only
children living near the CNAHP area were systematically addressed
to the child psychiatrist at the CNAHP for possible therapeutic
follow-up. The parental evaluation and child’s self-report evaluation
were obtained from all parents and children (n = 608).

Based on psychiatric evaluation, anxiety disorders were
observed in 162/324 (50%) of children attending the CNAHP and
included mainly generalised anxiety disorder (143/324, 44.1%),
but also phobic anxiety disorder (14/324, 4.3%) and separation
anxiety disorder (5/324, 1.5%) according to DSM-5 and ICD-10
diagnostic criteria. Based on parental evaluation, the frequency of
individuals with anxiety in the whole sample was 487/608 (80.1%).

Based on the child’s self-report questionnaire (R-CMAS),
anxiety was found in 145/608 (23.8%) of children, and about
two-thirds of them (97/145, 66.9%) displayed moderate anxiety
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(R-CMAS total score between 60 and 70) and a third of them (48/
145, 33.1%) displayed severe anxiety (R-CMAS total score above a
threshold of 70).

According to the children’s self-report evaluations, the distribu-
tion in the whole sample (n = 608) of the R-CMAS total anxiety
score and the three different R-CMAS subscales scores were as
follows: mean = 51.63 (s.d. = 12.87) (total anxiety score); mean =
51.83 (s.d. = 10.96) (physiological anxiety); mean = 49.67 (s.d. =
12.84) (worry/oversensitivity); mean = 52.92 (s.d. = 11.41) (social
concerns/concentration).

Relationships between intellectual functioning and
anxiety according to the parental, child psychiatric or
child evaluation

The relationships between intellectual functioning and anxiety
according to the child’s self-evaluation, child psychiatric evaluation
and parental evaluation are presented in Tables 2–4. There were no
significant relationships between anxiety and intellectual function-
ing according to the child, child psychiatric or parental observa-
tional source when children were grouped with respect to the 130
cut-offs of intellectual giftedness for the WMI and PSI indices.
Therefore, only total IQ, VCI and PRI levels are presented in
Tables 2–4.

According to the child’s self-report evaluation, when children
were grouped with respect to the 130 cut-off of intellectual gifted-
ness for the VCI index, the R-CMAS scores of total anxiety, physio-
logical anxiety and worry/oversensitivity were significantly higher
in the VCI≥130 group compared with the VCI <130 group
(Table 2). Inversely, when children were grouped with respect to
the 130 cut-off of intellectual giftedness for the PRI index, the
R-CMAS scores of total anxiety and worry/oversensitivity were sig-
nificantly lower in the PRI≥130 group compared with the PRI <130
group (Table 2). Also, it is noteworthy that VCI and PRI were sig-
nificantly and positively correlated (r = 0.45, P<0.05).

Based on the child psychiatrist’s evaluation, there was a signifi-
cant relationship between total IQ scores and anxiety disorders
according to ICD-10 diagnostic criteria. However, no significant
relationship was observed between psychiatric diagnosis of
anxiety disorders and any of the four WISC-IV indices (VCI, PRI,
WMI or PSI index). The results are also presented for the VCI
and PRI indices to allow the comparison with the child’s self-evalu-
ation (Table 3).

Based on the parental observation of anxiety, no significant rela-
tionships were found between intellectual functioning (total IQ
score or any of the four WISC-IV indices) and anxiety (Table 4).
The results are also presented in Table 4 for the VCI and PRI
indices to allow comparison with the child’s self-evaluation.

Finally, there was no significant relationship between the results
compared across the three observational sources (parental, child
psychiatric and child evaluations).

Table 1 Descriptive analysis of Wechsler Intelligence Scale (WISC-IV)
scores for the high intellectual potential (HIP) group (n = 211), the non-
HIP group (n = 397) and all the participants (n = 608)

WISC-IV

All
participants

Non-HIP
group HIP group

Mean s.d. Mean s.d. Mean s.d.

Verbal Comprehension Index 132.0 15.7 126.6 15.1 142.2 11.1
Perceptual Reasoning Index 117.3 15.3 111.1 13.5 128.9 11.1
Working Memory Index 109.2 16.4 102.4 14.2 122.0 11.8
Perceptual Speed Index 106.0 16.6 101.6 15.2 114.2 16.1
Total IQ score 124.2 14.5 116.1 10.5 139.3 6.7

Ta
b
le

2
Re

vi
se

d-
C
hi
ld
re
n’
s
M
an

ife
st

A
nx

ie
ty

Sc
al
e
(R
-C
M
A
S)

an
xi
et
y
sc
or
es

(c
hi
ld
’s
se

lf-
re
po

rt
ev

al
ua

tio
n)

in
ch

ild
re
n
(n

=
60

8)
gr
ou

pe
d
w
ith

re
sp

ec
t
to

th
e
13

0
cu

t-
of
fo

fi
nt
el
le
ct
ua

lg
ift
ed

ne
ss

fo
r
th
e
to
ta
lI
Q
sc
or
e
an

d
th
e

V
er
ba

lC
om

pr
eh

en
si
o
n
In
de

x
(V
C
I)
or

Pe
rc
ep

tu
al

Re
as

on
in
g
In
de

x
(P
RI
)i
nd

ex

R-
C
M
A
S

To
ta
la

nx
ie
ty

Ph
ys
io
lo
gi
ca

la
nx

ie
ty

W
or
ry
/o
ve

rs
en

si
tiv

ity
So

ci
al

co
nc

er
ns

/c
on

ce
nt
ra
tio

n

W
IS
C
-IV

n
M
ea

n
s.
d.

t
(d
.f.

=
60

6)
P

M
ea

n
s.
d.

t
(d
.f.

=
60

6)
P

M
ea

n
s.
d.

t
(d
.f.

=
60

6)
P

M
ea

n
s.
d.

t
(d
.f.

=
60

6)
P

To
ta
lI
Q

1.
38

0
0.
16

8
1.
46

8
0.
14

4
0.
80

0
0.
42

4
1.
14

3
0.
25

3
IQ

≥
13

0
21

1
50

.6
12

.4
50

.9
10

.2
49

.1
12

.8
52

.2
11

.3
IQ

<
13

0
39

7
52

.2
13

.1
52

.3
11

.3
50

.0
12

.8
53

.3
11

.5
VC

I
2.
43

6
0.
01

5
1.
98

9
0.
04

7
2.
16

2
0.
03

1
1.
93

1
0.
05

4
VC

I≥
13

0
18

0
53

.4
13

.1
49

.2
12

.7
49

.0
11

.3
45

.6
12

.4
VC

I<
13

0
41

7
50

.7
12

.8
51

.0
11

.7
54

.3
10

.6
52

.1
10

.6
PR

I
2.
70

1
0.
00

7
1.
89

7
0.
05

8
2.
56

9
0.
01

0
1.
79

9
0.
07

2
PR

I≥
13

0
28

45
.3

14
.7

48
.0

12
.7

43
.6

12
.0

49
.1

10
.3

PR
I<

13
0

58
0

51
.9

12
.7

52
.0

10
.9

50
.0

12
.8

53
.1

11
.4

W
IS
C
-IV

,W
ec

hs
le
r
In
te
lli
ge

nc
e
Sc

al
e-
IV
.

Anxiety in gifted children

3
https://doi.org/10.1192/bjo.2019.104 Published online by Cambridge University Press

https://doi.org/10.1192/bjo.2019.104


Discussion

Relationships between overall intellectual functioning
and anxiety

A significant relationship was found between children’s overall intel-
lectual functioning (total IQ) and anxiety disorders diagnosed by the
child psychiatrist according to the ICD-10 and DSM-5 criteria. This
result confirms the findings of certain studies described in the intro-
ductory section reporting high levels of anxiety among children with
HIP who have difficulties.5,8 Children with HIP may exhibit anxiety
because of their cognitive maturity and increased awareness leading
to existential questions and associated anticipatory anxiety. Indeed,
high overall intellectual functioning might lead to worries and there-
fore anxiety related to social preoccupations and questions about
abstract concepts, not easily handled by some children given their
young age and psychoaffective development. Inversely, anxiety corre-
sponds to a state of hyperarousal with possible increased attention
and alertness to environmental stimuli, which may contribute to
high overall intellectual functioning.

There was no significant relationship between the children’s
overall level of intellectual functioning (total IQ) and anxiety, as
assessed by either child’s self-report evaluation (R-CMAS) or paren-
tal observation. It should be noted that anxiety was the most fre-
quent psychological problem reported by parents (whole sample:

80.1%, HIP group: 80.7%, non-HIP group: 79.5%), and this high fre-
quency, which reflects a problem of anxiety concerning most of the
children recruited in the present study, might explain, because of a
lack of discrimination of the sample, the absence of relationships
observed between anxiety assessed by parents and total IQ scores
or any of the four WISC-IV indices (VCI, PRI, WMI, PSI). In any
case, our results underline the importance of using several different
observational sources (parents, child and child psychiatrist evalua-
tions) in order to assess more thoroughly anxiety behaviours, symp-
toms and disorders.

Relationships between anxiety and verbal ability or
perceptual reasoning

Our study sheds light on the anxiety-related symptoms reported by
children with high verbal potential (VCI≥130) compared with chil-
dren with poorer verbal skills (VCI <130). This significant associ-
ation concerned not just the overall anxiety score, but also the
physiological anxiety and worry/oversensitivity subscales. To our
knowledge, this is the first study that assesses specifically anxiety
among children with high and without high verbal potential. Our
findings raise the issue that children and adolescents who invest
in the cognitive sphere of verbal skills, choosing their words with
care, using a wide vocabulary and talking like grown-ups from
a very early age, may display some specific psychological
characteristics.

Given the literature, several hypotheses can be proposed. First,
some authors argue that high intellectual functioning, and more
particularly verbal overinvestment, should be regarded as a mechan-
ism for coping with anxiety.19 Overinvestment in language may
reflect a need and an attempt for control to avoid being invaded
and overwhelmed by emotions that are, by their very nature, diffi-
cult to control. However, these attempts to control emotions
through verbal language overinvestment seem to fail given that in
this study high anxiety is associated with high VCI. Inversely, it
can be argued that these children encounter anxiety-provoking dif-
ficulties precisely because of their exceptional verbal skills. They
may suffer from a wider gap between their advanced verbal skills
and their physical (weight and height), psychomotor and emotional
development than children who are gifted in other spheres and may
experience more acutely this dyssynchrony.20 These children may
be able to express their goals quickly and from an early age, but
then they find themselves unable to attain them because of their
youth and immaturity in other areas of development.

Moreover, parents of children with high VCI may value and
nurture their verbal and academic prowess to the detriment of
other areas that might allow them to achieve greater self-fulfilment.
When too much emphasis is placed on verbal skills, children may
engage less in play and creativity, thus losing the notion of pleasure.
This may then lead to excessive striving for top marks at school
which, when associated with perfectionism and fear of failure,
may generate performance anxiety.

In addition, children with high verbal skills may sometimes have
problems with relationships, because these skills are more salient in
social situations than mathematical or spatial abilities,21 and set
them apart from their peers, potentially resulting in anxiety and
rejection.22 Furthermore, high verbal potential reflected by a high
VCI may be associated with high ability in verbal identification
and expression of emotions, which can in turn increase awareness
of emotions and lead to crystallisation with a reinforcement of
these emotions. Therefore, expression of anxiety though verbal lan-
guage might act not only as a mode of representation of anxiety but
also as a reinforcement of anxiety contributing to higher anxiety
scores on the self-report R-CMAS scale.

Table 3 Relationship in children (n = 324) between anxiety (child
psychiatric evaluation according to ICD-10 and DSM-5 criteria) and
intellectual functioning for total IQ score, Verbal Comprehension Index
(VCI) and Perceptual Reasoning Index (PRI)a

WISC-IV n

Anxiety

Yes No Fisher exact test

n % n % χ2(1) P

Total IQ 3.83 <0.050
IQ ≥ 130 119 68 57.1 51 42.9
IQ < 130 205 94 45.9 111 54.1

VCI 0.749 0.387
VCI ≥ 130 91 42 46.1 49 53.9
VCI < 130 233 120 51.5 113 48.5

PRI 0.559 0.455
PRI ≥ 130 17 10 58.8 7 41.2
PRI < 130 307 152 49.5 155 50.5

a. The results are expressed as the frequency of children with anxiety or without anxiety
when children are grouped with respect to the 130 cut-off of intellectual giftedness for
total IQ score, VCI and PRI.
WISC-IV, Wechsler Intelligence Scale-IV.

Table 4 Relationship in children (n = 608) between anxiety (parental
observation) and intellectual functioning for total IQ score, Verbal
Comprehension Index (VCI) and Perceptual Reasoning Index (PRI)a

WISC-IV n

Anxiety

Yes No Fisher exact test

n % n % χ2(1) P

Total IQ 3.83 0.819
IQ ≥ 130 211 170 80.7 41 19.3
IQ < 130 397 317 79.8 80 20.2

VCI 0.749 0.848
VCI ≥ 130 180 143 79.6 37 20.4
VCI < 130 417 335 80.3 82 19.7

PRI 0.559 0.091
PRI ≥ 130 28 19 66.7 9 33.3
PRI < 130 580 469 80.8 111 19.2

a. The results are expressed as the frequency of children with anxiety or without anxiety
when children are grouped with respect to the 130 cut-off of intellectual giftedness for
total IQ score, VCI and PRI.
WISC-IV, Wechsler Intelligence Scale-IV.

Kermarrec et al

4
https://doi.org/10.1192/bjo.2019.104 Published online by Cambridge University Press

https://doi.org/10.1192/bjo.2019.104


These different explanations may interact: whereas verbal over-
investment may initially constitute a means of warding off anxiety,
this adaptive and defensive mode of functioning may subsequently
place the child in a difficult position and foster the emergence of
anxiety disorders. Finally, it cannot be ruled out that children
with high VCI are more able than children without high VCI to
identify and express verbally their emotions through a self-report
inventory that is based on verbal identification and expression of
anxiety. In this case, high R-CMAS anxiety scores in children
with high VCI would not mean that these children are more
anxious than children without high VCI but would rather reflect a
methodological bias of assessment. It would explain why this
result of an association between anxiety and high verbal potential
is found in the child’s self-report evaluation but not in the parental
or child psychiatric evaluation, highlighting the need for multiple
observational sources.

Our study also revealed a significant association between high
PRI functioning (PRI≥ 130) and anxiety reported on the R-CMAS.
Children with high perceptual reasoning (PRI≥ 130) were statistic-
ally less anxious (total anxiety score and worry/oversensitivity sub-
score) than children without high perceptual reasoning (PRI < 130).
No previous study described psychological features of a high PRI
population. The PRI measures fluid, as opposed to crystallised intel-
ligence, and reflects generally the ability to find new solutions to
new problems. As such, it measures respondents’ ability to use
their senses to structure their thinking and organise themselves.
Children who are highly skilled in this area probably prefer what
are sometimes rather solitary problem-solving activities to verbal
activities. They are less concerned with existential questioning or
social preoccupations, both potential sources of anxiety. Also,
high perceptual reasoning might be used as a resource by children
to solve stressful problems and keep emotions at a distance
through reasoning, which may explain, in both cases, low anxiety
scores observed in high PRI children. This can be related to the
idea developed by Alfred Korzybski23 that rational thinking with
reasoning process can decrease the negative effects of emotional
reactions. Finally, it can be hypothesised that lower levels of
anxiety may allow children to develop and express, thanks to a
calm and secure internal environment, their perceptual reasoning
potential and lower anxiety levels could therefore contribute to
high PRI scores observed in these children.

Our results suggest that it would be useful to focus on individual
cognitive indices, especially given that heterogeneousWISC-IV pro-
files are more frequent than homogeneous profiles in the clinical
population coming to the Center but also in a general population.25

The definition of HIP is a theoretical definition with a predeter-
mined cut-off threshold (total IQ≥ 130 on the Wechsler scales
according to the World Health Organization). Moreover, as the
total IQ is a composite score, it can only be interpreted if it is
based on broadly homogeneous indices to be representative of the
child’s intellectual capabilities. In the course of our clinical practice,
we often come across children with no overall homogeneous intel-
lectual potential, but rather a heterogeneous profile characterised by
advanced skills in one or several domains. Most of these young indi-
viduals have high verbal skills (VCI scores considerably higher than
the average score for children of their age). Verbal comprehension is
a homogeneous index that measures crystallised intelligence. It is
strongly linked to academic knowledge, and extremely sensitive to
the learning opportunities available to children in their family envir-
onment; it is a reliable index, insofar as the examiner’s subjectivity
can have only a limited impact, given that the test is highly standar-
dised.25 As well as being associated with anxiety, it is therefore
highly predictive of learning and academic success. As such, we
believe that the VCI is a useful measure for assessing children, as
it has sound metric qualities and is of considerable clinical interest.

Several studies have indicated that the higher the total IQ, the
greater the tendency for heterogeneous functioning and the weaker
the correlations between the various subscales.26,27 It is important
to bear in mind that cognitive tests are not particularly sensitive at
the extremes, making it difficult to gain a reliable picture of indivi-
duals with a particularly high IQ (i.e. total IQ≥150).17 It is therefore
legitimate to wonder whether the total IQ is a suitable measure for
identifying HIP when it is used in isolation, without any other
indices. Published in December 2016, the WISC-V is designed to
improve profile accuracy precisely by adding new (ancillary) indices.

Based on our results, it appears that the VCI might be consid-
ered as a vulnerability factor for anxiety and PRI as a protective
factor for anxiety (WMI and PSI indices were not significantly asso-
ciated with anxiety scores). These opposing effects of two different
aspects of intelligence might partly explain the discrepant relation-
ships observed in the literature between intellectual functioning and
anxiety; depending on the loading of the verbal component or rea-
soning component the results will differ. Furthermore, the direc-
tions of these effects can open interesting perspectives for further
studies. It should also be noted, as indicated in the results section,
that VCI and PRI scores are significantly and positively correlated.
However, because these two dimensions of intelligence seem to have
opposite effects on anxiety, they tend to nullify each other. This
might explain why several studies using only a total IQ score did
not find any effects of intelligence on anxiety assessed on self-
report questionnaires.

Study limitations

Some limitations of the study should be acknowledged. First, the
parental assessments of children’s anxiety disorders, collected over
the phone, were purely observational. As with all instruments
based on observation, they were therefore dependent upon the
observers’ subjectivity. Although we use the same standardised
and systematic interview grid for every child who attends the
Center for an assessment, this tool has not been validated in clinical
research. It might, therefore, be useful to supplement parental
assessments with a properly validated instrument such as the
Child Behavior Checklist. It is noteworthy that subjectivity cannot
be ruled out either from the child psychiatrist’s or child’s evaluation.
All observational sources are subject to subjectivity and should be
therefore multiple to limit this bias. Second, although our control
group was composed of children without HIP, there was a recruit-
ment bias, given that they had all attended the CNAHP because of
psychological and/or academic problems. This was therefore an
atypical population probably not representative of the general popu-
lation between the ages of 6 and 16 years. Thus, it would be useful to
compare children with HIP who have difficulties attending the
CNAHP with a sample of 6- to 16-year-olds drawn from the
general population.

Implications

Anxiety in children with HIP was found in our study to be a very
frequent parental preoccupation (80.7%) leading parents to bring
their children to the CNAHP. Better understanding of the particular-
ities and difficulties encountered by children with HIP, including
anxiety, can improve their care and the development of their cogni-
tive potential. Based on the results of this study, assessment of anxiety
is highly recommended in children and adolescents with HIP who
have school, behavioural and/or psychological difficulties. Early iden-
tification of anxiety disorders in this population can improve clinical
practice by providing necessary therapeutic care.

This study highlights the importance of different observational
sources of assessment. Indeed, children with high overall intellectual
functioning (total IQ≥130) who were referred to the CNAHP
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showed significantly more anxiety disorders than children without
high overall intellectual functioning (total IQ <130) according to
the child psychiatric diagnosis but not according to the parental
observation or the child’s self-evaluation. However, based on the
child’s self-evaluation, children with high verbal potential
(VCI≥130) perceived themselves as being significantly more
anxious than those without high verbal potential (VCI <130),
whereas children with high perceptual reasoning potential
(PRI≥130) perceived themselves as being significantly less
anxious than those without high perceptual reasoning potential
(PRI <130). These findings show the importance of studying differ-
ent dimensions of cognitive functioning (such as the VCI and PRI),
instead of focusing only on overall intellectual functioning (total IQ
score). They offer interesting perspectives on children with HIP,
based on their cognitive profile and regardless of their total IQ
score, given that high verbal potential appears to be, in the
present study, a factor of vulnerability for anxiety and that high per-
ceptual reasoning potential may be a protective factor. Future
research is needed to understand better the relationships between
high intellectual functioning and anxiety, and their consequences
for intellectual potential and talent development.
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