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Abstract

Introduction: Children with anxiety disorders have been suggested to possess deficits in verbal fluency, 
shifting and attention, with inconsistent results regarding working memory and its subcomponents. This 
study extends previous findings by analyzing the performance of children with anxiety disorders in a wide 
range of neuropsychological functions.
Methods: We evaluated 54 children with a primary diagnosis of an anxiety disorder according to 
diagnostic criteria from the Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5) 
using subtests of a neuropsychological battery. The severity of anxiety disorders was assessed using the 
Pediatric Anxiety Rating Scale (PARS). We calculated the frequency of neuropsychological impairments 
(-1.5 standard deviation of the normative sample). Comparisons between groups were performed based 
on the severity of anxiety symptoms, as well as in the presence of one vs. more diagnoses of anxiety 
disorder.
Results: We found higher impairment in visuospatial working memory (23.1%), semantic memory 
(27.8%), oral language (35.4%) and word writing (44.4%) in anxious children. Moreover, children 
with higher anxiety severity presented lower performance in visuospatial working memory, inferential 
processing, word reading, writing comprehension, copied writing, and semantic verbal fluency (d = 0.49 
to 0.96 [Cohen’s d]). The higher the number of anxiety diagnoses, the lower the performance in episodic 
memory and oral and written language (d = 0.56 to 0.77).
Conclusion: Our data suggested the presence of memory (visuospatial working memory and semantic 
memory) and language deficits (oral and writing) in some children with an anxiety disorder. Severity and 
number of anxiety diagnoses were associated with lower performance in memory and language domains 
in childhood.
Keywords: Anxiety disorders, neuropsychology, memory, language, child.

Introduction

Pediatric anxiety disorders are among the most 
common mental disorders in Brazil. In 2015, one study 
reported that between 4.2 and 9.4% of the children of 
four Brazilian regions were affected by these disorders.1 

The conditions often have a chronic course and are 
frequently associated with considerable impairment 
and dysfunction.2 Anxiety disorders usually have their 
onset during childhood and adolescence, and clinical 
presentation may range from transient mild symptoms 
to full-blown anxiety disorders.2 Understanding the 
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neuropsychological performance underlying the 
severity of anxiety disorders might ultimately improve 
our knowledge of etiological mechanisms and treatment 
strategies.

Most of the research on anxiety disorders has 
investigated the role of anxious symptoms on 
cognitive functions like attention and executive 
functions.3,4 According to some authors, attention 
can be interpreted as being divided into three main 
dissociable networks: 1) executive attention (ability 
to solve and monitor conflicts in process competing 
for stimuli and responses); 2) alerting (controlling 
keenness to respond to novel stimuli); and 3) orienting 
attention that sets up sensory information.5 Attention 
orienting towards threats has been one of the most 
replicable results for anxiety disorders. In addition to 
the role of symptoms in attention orienting, positive 
results have also been found for deficits in some 
executive function components, such as phonemic 
verbal fluency,6,7 executive attention,8 and working 
memory.9-11 Comprehensive investigations of distinct 
aspects of memory (i.e., semantic and episodic verbal 
memory) and language (i.e., oral and written) are 
scarce, with some exceptions.12,13 It is also known that 
most researches did not evaluate the role of severity 
when investigating neuropsychological impairments 
in children with anxiety disorders. Some studies have 
shown, for example, that severity is very important 
when investigating the role of threat bias in anxiety 
disorders, as well as when investigating deficits in 
distinct aspects of memory.13,14

Neuropsychological studies have described 
cognitive dysfunctions in children and adolescents with 
anxiety disorders, but their results are inconsistent. 
In a study evaluating attention, verbal episodic 
memory, working memory, visuoconstructive skills, 
and executive functions, no differences were found 
in patients with anxiety disorders as compared to a 
non-anxious control group, except for the digit span 
backward task.12 Furthermore, the group with mild 
anxiety disorder presented higher performance than 
the control group in this task.12 Another study, using 
the same community sample, showed that youths with 
anxiety had higher deficits in verbal fluency when 
compared with the non-anxious group.6 This finding 
was replicated and extended through young children, 
showing that verbal fluency is consistently associated 
with severity of anxiety disorders, regardless of the 
presence of attention-deficit/hyperactivity disorder 
(ADHD) symptoms.7

Poor working memory performance is one of the 
neuropsychological functions most frequently associated 
with pediatric anxiety disorders.9,10 Working memory 

is usually described as a framework for a series of 
interactive processes that comprise temporary storage 
and the manipulation of information.15 According to 
Baddeley et al.,15,16 the working memory model can 
be understood as comprising three components: 
1) a phonological loop, responsible for storing and 
maintaining phonological information; 2) a visuospatial 
sketchpad, which stores and maintains visual and 
spatial information; and 3) a central executive, which 
has a general storage capacity and is responsible for 
the manipulation of temporary information. A fourth 
component, the episodic buffer – a multidimensional 
storage system that integrates information from the 
long-term memory, the slave systems, and perception17 
– has not been investigated directly in the studies.

Some other studies have suggested worse spatial 
working memory and span performance in children with 
anxiety than in healthy control children.13,18 A study 
that evaluated the association between anxiety trait 
and academic performance found that this association 
was significantly mediated by verbal working memory, 
but not by spatial working memory.19 It was also found 
that anxious children did not differ from normal controls 
with regard to performance in attentional and verbal 
memory functions.14,20 Moreover, Hadwin et al.14 found 
no differences between high and low state anxiety 
groups in working memory tasks (visuospatial and 
phonological and central executive). The inconsistent 
results could be due to the presence of children with 
different anxiety disorders in the sample, as well as to 
the wide age range and variable intelligence quotient 
(IQ) of the children.20

Anxiety disorders in children and adolescents are 
also associated with low language skills and low shifting 
performance, possibly mediated by decreased attention, 
decreased short-term memory or working memory.11 
However, the study of Toren et al.11 did not find an 
association between anxiety and nonverbal processes. 
Another study, while investigating a non-clinical sample 
of children, found an association between low levels 
of attention and inhibitory control and high levels of 
anxiety.21 Impaired executive attention in children was 
also associated with anxiety disorders and with high 
levels of anxiety symptoms in another non-clinical 
sample.8

Considering these findings, there is some evidence 
that anxiety in children is associated with deficits in 
verbal fluency,7 shifting and attention,11,21 but data 
are inconsistent regarding working memory and its 
subcomponents.14,18 Thus, further research is needed 
to extend the incipient and controversial literature 
available on the neuropsychological profiles of children 
with anxiety disorders. Understanding the relationship 
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between cognitive performance and anxiety symptoms 
is important both for the development of specific 
psychological, psychiatric and pharmacological 
interventions and for monitoring different trajectories 
and outcomes of anxiety disorders in children. 

Therefore, the primary aim of this study was to assess 
the neuropsychological performance of children with 
a diagnosis of anxiety disorder in memory (semantic, 
verbal episodic and working memory), attention 
(visual and auditory), language (oral and written) 
and executive functions (verbal fluency and inhibitory 
control), compared with the normative sample of the 
instrument. A second objective was to compare the 
neuropsychological performance of children according 
to symptom severity and the presence of one vs. 
multiple diagnoses of anxiety disorders. Based on the 
literature, we hypothesized that children with anxiety 
disorders would have lower performance on working 
memory, language, and verbal fluency, and that these 
neuropsychological functions would be more affected in 
children with greater symptom severity and with the 
presence of two or more different anxiety disorders.

Method

Participants
Our sample comprised 54 children from a community 

sample (50% girls), aged between 6 and 12 years 
(mean = 8.94, standard deviation [SD] = 1.69), with 
a mean of 2.70 (SD = 1.69) years of education and 
a primary diagnosis of anxiety disorder, who were 
willing to participate in a randomized clinical trial for 
psychological treatment.22 Participants were recruited 
via mass media advertising that asked for children who 
had difficulty/fear of being separated from parents or 
liaison figures; excessive concern with everything; 
or excessive shyness) and were first screened by a 
telephone interview. After the telephone interview, 
potentially eligible children and their parents or 
caregivers were invited to undergo a structured clinical 
interview with trained psychiatrists and psychologists 
in order to assess diagnostic criteria. 

We included in this study children with a diagnosis 
of generalized anxiety disorder (GAD; n = 41, 
75.9%), separation anxiety disorder (SeAD; n = 45, 
83.3%) and/or social anxiety disorder (SoAD; n = 17, 
31.5%). From the total sample, 31.5% of the children 
presented only one anxiety disorder, while 46.3% and 
22.2% presented two and three diagnoses of anxiety 
disorders, respectively.

Participants presenting with other psychiatric 
disorders judged by the clinician to cause more 

impairment or distress than GAD, SeAD or SoAD 
(e.g., developmental disorder, ADHD, challenging 
oppositional disorder, conduct disorder or obsessive-
compulsive disorder) were excluded. We also 
excluded: participants who had received previous 
psychiatric treatment, i.e., lifetime history of any type 
of psychotherapy or psychiatric medication; and those 
with intellectual disability, defined as a score below 
the 5th percentile on Raven’s Progressive Matrices 
assessment.23,24

Ethical approval
This study was approved by the ethics committee of 

Hospital de Clínicas de Porto Alegre (protocol 12-0254) 
and followed national and international guidelines for 
research involving humans, according to the Resolution 
510/2016 from the Brazilian National Health Council 
(Conselho Nacional de Saúde [CNS]). All parents or 
guardians signed an informed consent form before 
entering the study.

Psychiatric diagnosis
All children underwent a comprehensive psychiatric 

diagnostic evaluation using the Schedule for Affective 
Disorders and Schizophrenia for School-Age Children 
– Present and Lifetime (K-SADS-PL)25 administered by 
doctoral- or master-degree level clinicians and weekly 
supervised by a senior clinician. The K-SADS-PL is a 
semi-structured interview used to diagnose childhood 
psychiatric disorders based on criteria from the 
Diagnostic and Statistical Manual of Mental Disorders, 
4th edition (DSM-IV).26

 We adapted some of the 
questions to reflect changes made in the DSM-5. The 
K-SADS-PL has been adapted to Brazilian Portuguese 
and presented good psychometric properties.27 

Disorder severity rating
Pediatric Anxiety Rating Scale (PARS)

The PARS is a clinician-rated measurement of 
anxiety severity. This instrument rates anxiety severity, 
frequency, distress, avoidance, and interference in daily 
functioning, in accordance with standardized methods.28 
We used the scores on the 50 symptoms evaluated as 
present/absent, varying from 0 to 50. Studies using 
the PARS in a Brazilian population have demonstrated 
satisfactory reliability of this scale.28

Neuropsychological domains 
Brazilian Brief Neuropsychological Assessment Battery 
(NEUPSILIN-Inf)

We evaluated neuropsychological dimensions using 
the NEUPSILIN-Inf.29-31 Psychologists and speech 
therapists with formal training in neuropsychology 
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performed the evaluations. This instrument is a brief 
neuropsychological screening instrument developed 
to evaluate eight cognitive abilities: temporal and 
spatial orientation, attention, visual perception, 
arithmetic skills, oral and written language, verbal 
and visual memory, praxis, and executive functions 
(verbal fluency and problem solving). In the present 
study, the following subtests were applied: attention, 
memory, language and executive functions (Box 1). 
The test provides a brief neuropsychological profile of 
each cognitive function and its preserved and deficient 
aspects through quantitative and qualitative scores. We 
used the normative test group to control for age and 
type of school.

This measure has been developed specifically for the 
Brazilian population, therefore it is culturally appropriate 
for this sample, assuming that language and culture 
markedly influence neuropsychological performance.29,31 
Also, Brazilian studies have demonstrated the validity 
and reliability of this battery.29,31 Psychologists and 
psychology students with training in neuropsychology 
performed this evaluation.

Intelligence quotient
IQ was assessed using Raven’s Progressive 

Matrices,21,23 a nonverbal IQ test designed to assess 
intellectual level in 5- to 11-year-old children.

Statistical analysis
First, we presented the frequency of children with 

a z-score < 1.5 SD in comparison with the Brazilian 
normative sample of the NEUPSILIN-Inf battery by 
age.31 This cut-off selected approximately 5% of 
children with lower performance as compared to 
the reference sample. The data were not normally 
distributed. Second, we categorized the sample into 
low and high severity based on the median PARS 
score and compared the scores obtained on each 
neuropsychological test. Afterwards, we established 
two groups of children: a) children presenting only one 
anxiety disorder diagnosis; and b) children with two or 
more comorbid anxiety disorder diagnoses. Differences 
between groups by severity (low vs. high severity) and 
by number of anxiety disorders (one vs. two or more) 
were performed using Mann-Whitney’s U test. To deal 
with alpha inflation due to multiple comparisons, the 

false discovery correction rate was applied (FDT).32 We 
used the equation r = z/√N to calculate the effect size 
of the differences between groups.33 In the formula, z 
is the z distribution and N is the study sample size. In 
order to compare the calculated effect size with other 
effect sizes (for example Cohen’s d), the following 
formula was used: d = 2r/√(1-r2).33 Effect sizes were 
classified as small (0.2), moderate (0.5) and large 
(0.8), according to Cohen’s guidelines.34 We adopted a 
5% chance of significance. All analyses were performed 
using the Statistical Package for the Social Sciences 
(SPSS) version 24.0.

Results 

Table 1 shows the frequency of children diagnosed 
with anxiety disorder scoring below the mean (z < 1.5 
SD of the normative sample) in the cognitive domains of 
the neuropsychological battery. Children had difficulties 
in memory (visuospatial working memory and semantic 
memory) and oral and written language subtests. In 
the word writing subtest, about 44% (24 children) 
presented impaired performance.

Our data showed statistically different scores 
in working memory and oral language according to 
severity of the anxiety disorder in our sample. More 
specifically, Table 2 shows that, when compared 
to children with low anxiety severity, children with 
high severity had lower medians in visuospatial 
working memory, oral language (comprehension and 
processing of inferences), written language (word 
reading, comprehension, spontaneous writing and 
copied writing) and semantic verbal fluency. In this 
latter function, the difference reached a large effect 
size (d = 0.96).

Table 3 shows the neuropsychological subtests in 
which there were statistically significant differences 
between the groups according to number of anxiety 
disorders. Children with two or three comorbid 
diagnoses of anxiety disorders performed poorly in 
six domains as compared to the group with only one 
diagnosis of anxiety disorder, with moderate effect 
sizes. There were no significant differences in the other 
neuropsychological subtests (Table S1, available as 
online-only supplementary material). 
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Box 1 - List of the domains and tasks of the Brazilian Brief Neuropsychological Assessment Battery (NEUPSILIN-Inf) used in this study

Domains Tasks and subtests

Attention 1) 	 Visual attention: Image cancellation – Requires focused attention on visual mode and ability of inhibition. 
The final score is the number of targets correctly canceled.

2) 	 Auditory attention: Digit span forward – Children are told a sequence of digits (2 to 5 items) and they 
have to repeat them in the exact same order. 

Memory Working memory
Phonological and central executive:
1) 	 Digit span backward – Children are told a sequence of digits (2 to 5 items) and they have to repeat them in 

the inverse order.
2) 	 Pseudoword span – Children are told a sequence of pseudowords and they have to repeat them. The number 

of stimuli progressively increases from 1 to 4 items. 

Visuospatial operational:
3) 	 Working memory (operational) visuospatial in the reverse order – The examiner points out progressively 

longer sequences of stimuli (i.e., squares that were randomly arranged on a blank sheet), and the child is 
asked to repeat pointing out the stimuli in the inverted presentation order immediately after the model was 
presented by the examiner.

 
Verbal and visual episodic-semantic memory 
4) 	 Immediate and late recall (words) – Consists of the oral recall of 9 words. 
5) 	 Immediate recall (pictures) – Consists of the oral recall of 9 pictures. 
6) 	 Semantic memory – Consists of 4 questions that access the child’s prior knowledge (long-term memory).

Language Oral language 
1) 	 Nomination – Picture naming (9 pictures).
 
Phonological awareness:
2) 	 Rhyme – Children are presented with 3 words that are named by the examiner. Children are asked to 

identify the 2 of them that rhyme (or that “are sounding the same”). The task consists of 2 practice items 
and 4 test trials (maximum score: 4 points).

3) 	 Phonemic subtraction task – Requires the participants to omit the initial phoneme (or the final phoneme) 
from a nonword. Children are presented a short nonword orally and asked to state the nonword without the 
first (or last) sound.

 
Oral comprehension:
4) 	 Oral comprehension – Words and phrases are presented orally. Children should point to the drawing 

corresponding to what is being said. There are 3 options to choose: 1 correct and 2 distracting.
 
Inferential processing:
5) 	 Processing of inferences – Metaphors and proverbs are presented orally. Children should explain their 

meaning. 

Written language 
6) 	 Reading aloud syllables, words, and pseudowords – The stimuli are 6 syllables, 6 real words (regular and 

irregular; frequent and infrequent; short and long) and 5 pseudowords. 
7) 	 Writing comprehension – Five words and phrases are presented one by one in writing. The child should read 

silently and then point at the target figure. Two distractors are presented for each word or phrase.
8) 	 Writing words and pseudowords – Stimuli are dictated by the examiner, one at a time. Only after the end of 

the word/nonword can the child start writing. Words are dictated in the usual pronunciation of the region. 
The stimuli are 14 real words (with 4 monosyllables) and 5 pseudowords.

9) 	 Spontaneous writing – Involves writing a complete sentence.
10) 	Writing copied – Involves copying a complete sentence.

Executive 
functions

1) 	 Semantic verbal fluency – Children are asked to say animal names in 1 minute.
2) 	 Inhibitory control – By the auditory go/no go task, in which 0 to 9 digits are presented to the child at a 

rate of 1 item per second, and the child has to respond “yes” each time the child listens to one digit, except 
for the digit 8, for which the child should remain silent. 

For more details about the test, description and rating of the tasks, see Salles et al.30
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Table 1 - Median and frequency (%) of children with impairments in neuropsychological subtests

Subtest (z scores) N Md Min Max f (%)

Visual attention

Image cancellation 54 0.10 -6.85 1.19 7 (13)

Auditory attention

Digit span forward 54 0.49 -5.06 2.03 5 (9.3)

Attention – Total 54 0.59 -8.18 3.00 6 (11.1)

Working memory

Digit span backward 49 -0.27 -3.95 1.61 11 (22.4)

Pseudoword span 48 -0.06 -2.86 2.47 3 (5.8)

Phonological and central executive 52 -0.41 -3.98 2.35 9 (18.8)

Visual span backward 52 -0.02 -4.49 2.02 12 (23.1)

Total 48 -0.22 -4.17 1.67 11 (23.4)

Episodic memory

Immediate recall (words) 54 -0.21 -2.85 1.84 9 (16.7)

Late recall (words) 54 -0.48 -3.44 1.85 8 (14.8)

Immediate recall (pictures) 54 -0.65 -5.23 3.18 9 (16.7)

Semantic memory 54 0.25 -5.70 1.18 15 (27.8)

Episodic-semantic memory – Total 54 0.47 -2,55 5.62 10 (18.5)

Oral language

Naming 49 0.28 -7.92 0.46 4 (8.2)

Phonological awareness (rhyme) 53 0.33 -3.70 0.88 13 (24.5)

Phonemic subtraction 54 0.48 -9.66 0.87 8 (14.8)

Phonological awareness – Total 53 0.21 -9.50 1.06 8 (15.1)

Comprehension 54 0.31 -3.72 0.62 9 (16.7)

Inferential processing 54 -0.72 -4.00 1.82 15 (27.8)

Total 48 -0.88 -4.06 1.95 17 (35.4)

Written language

Syllable reading 53 0.28 -3.94 0.52 6 (11.3)

Word reading 54 0.17 -10.94 0.77 12 (22.2)

Pseudoword reading 54 0.94 -4.82 1.22 11 (20.4)

Reading – Total 53 0.36 -5.75 1.19 10 (18.9)

Comprehension 54 0.16 -6.17 0.45 9 (16.7)

Words 54 -0.73 -9.47 1.63 24 (44.4)

Pseudowords 54 0.36 -5.84 0.84 13 (24.1)

Words and pseudowords – Total 54 -0.82 -10.0 -1.11 22 (41.0)

Spontaneous writing 54 0.36 -2.46 1.14 13 (24.1)

Copied writing 54 0.16 -5.31 0.81 9 (16.7)

Total 53 -0.44 -8.43 1.50 14 (26.4)

Executive functions

Semantic verbal fluency 51 -0.43 -1.99 9.13 3 (5.9)

Go/no go 54 0.16 -5.59 1.83 7 (13)

f = frequency; Md = median; Max = maximum; Min = minimum; N = number of subjects.
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Table 2 - Neuropsychological performance (z scores) according to anxiety severity

Subtest (z scores) n Low severity n High severity U d

Visual attention

Image cancellation 29 0.13 24 0.05 327.50 -

Auditory attention

Digit span forward 29 0.85 24 0.44 296.50 -

Attention – Total 29  0.74 24 0.12 274.00 -

Working memory

Digit span backward 28 -0.25 20 -0.26 253.50 -

Pseudoword span 29 0.08 22 -0.06 300.50 -

Phonological and central executive 28 -0.29 19 -0.37 301.50 -

Visual span backward 28 0.12 23 -0.45 233.00* 0.49

Total 27 0.19 19 -0.41 160.00* 0.67

Episodic memory

Immediate recall (words) 29 -0.19 24 -0.44 292.50 -

Late recall (words) 29 0.12 24 -0.77 244.00 -

Immediate recall (pictures) 29 -0.60 24 -0.89 301.50 -

Semantic memory 29 0.28 24 0.25 254.50 -

Episodic-semantic memory – Total 29 -0.16 24 -0.82 268.00 -

Oral language

Naming 27 0.28 21 0.36 197.50 -

Phonological awareness (rhyme) 28 0.44 24 -0.11 264.00 -

Phonemic subtraction 29 0.53 24 0.40 331.50 -

Phonological awareness – Total 28 0.50 24 0.21 296.00 -

Comprehension 29 0.31 24 0.29 294.00 -

Inferential processing 29 -0.47 24 -1.32 231.50* 0.60

Total 26 -0,42 21 -1.80 168.50* 0.69

Written language

Syllable reading 29 0.28 23 0.17 288.00 -

Word reading 29 0.29 24 0.16 238.50* 0.56

Pseudoword reading 29 0.94 24 0.30 318.50 -

Reading – Total 29 0.79 23 -0.12 315.00 -

Comprehension 29 0.17 24 0.00 238.50* 0.56

Words 29 -0.40 24 -1.33 272.00 -

Pseudowords 29 0.55 24 -0.64 243.50 -

Words and pseudowords – Total 29 -0.59 24 -1.35 261.50 -

Spontaneous writing 29 0.33 24 0.40 336.00 -

Copied writing 29 0.43 24 0.16 212.50* 0.71

Total 29 0.29 23 -0.96 233.00* 0.53

Executive functions

Semantic verbal fluency 28 0.03 22 -0.83 151.50* 0.96

Go/no go 29 0.19 24 0.21 330.50 -

d = Cohen’s d (effect size); n = number of subjects; U =  Mann-Whitney’s U test.
* p < 0.05; p-values corrected for multiple comparisons using Benjamini & Hochberg’s method.32
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Table 3 - Group differences in neuropsychological subtest performance according to number of anxiety disorders

Subtests n
1 AD 
(Md) n

2 or 3 AD 
(Md) U p d

Episodic memory – Late recall (words) 17 0.00 37 -0.61 207.50 < 0.05 0.56

Oral language

Phonemic subtraction 17 0.63 37 0.36 190.00 < 0.05 0.67

Phonological awareness – Total 17 0.60 36 -0.13 175.00 < 0.05 0.73

Written language

Syllable reading 17 0 .29 36 0.17 178.00 < 0.05 0.71

Word reading 17 0.38 37 0.16 197.50 < 0.05 0.62

Comprehension 17 0.33 37 0.01 172.50 < 0.01 0.77

AD = anxiety disorder; d = Cohen’s d (effect size); Md = median; n = number of subjects; U =  Mann-Whitney’s U test.
P-values corrected for multiple comparisons using Benjamini & Hochberg’s method.32

Discussion 

This study investigated the neuropsychological 
performance (attention, memory, language and 
executive functions) of children with anxiety disorders 
in comparison with a normative sample. Moreover, we 
evaluated neuropsychological performance according 
to symptom severity and presence of one vs. more 
diagnoses of anxiety disorders. Our results showed that 
children with more severe anxiety disorders presented 
impairment in memory (visuospatial working memory 
and semantic memory), semantic verbal fluency and 
oral and written language subtests when compared to 
less severe cases. Moreover, when children had two or 
three comorbid diagnoses of anxiety disorders, they 
performed worse in episodic memory (immediate recall), 
oral language (phonemic subtraction, phonological 
awareness) and written language (reading syllables and 
words, comprehension) compared to children with only 
one anxiety disorder diagnosis.

The association between a higher number of 
diagnoses of anxiety disorders and lower performance 
in visual working memory is in agreement with previous 
literature.9,13,18 Episodic and semantic memory were also 
affected in the present study: these cognitive abilities 
have not been consistently evaluated in pediatric 
anxiety research, although deficits in episodic memory 
were observed in adults with anxiety disorders. It 
was suggested that these deficits occur in the coding 
phase, as there is no improvement in performance 
when cues are used to recover memory.35 The present 
study suggests that this impairment may also occur 
in childhood, due to the influence of the presence of 
anxiety disorder.

The association between language aspects and 
anxiety in children has been demonstrated in some 

studies in the last decades.36,37 However, the direction of 
this relationship is still controversial. On the one hand, 
poorer academic performance may occur if students are 
distracted by their anxious thoughts (e.g., “I’m afraid I 
will fail”); children who report high rates of test anxiety 
performed poorly on classroom tests.38 Alternatively, 
it is possible that children with significant reading 
disabilities may be more likely to develop anxiety 
symptoms in response to repeated failure experiences 
within the classroom. For example, children classified 
as poor versus good readers have been more likely 
to receive an anxiety disorder diagnosis in previous 
studies.39,40 Finally, we may state that both of these 
hypotheses are correct and that a bi-directional relation 
between anxiety and achievement exists. Negative 
affective states (e.g., anxiety) could develop in children 
who experience reading disabilities; and this emotional 
distress could, in turn, result in continued difficulty 
learning.41

Deficits in verbal fluency and phonemic verbal 
fluency have been implicated in anxiety disorders in 
other studies.6,7 Here, we extend previous studies by 
showing that these deficits are also present in semantic 
verbal fluency and are also related to the severity 
of anxiety symptoms in children with a diagnosis of 
anxiety disorder. Verbal fluency is widely considered a 
measure of executive functioning.42,43 Other studies also 
show a dose-response relationship between anxiety 
severity and other measures of executive function, 
such as conflict scores in the attention network.8,44,45 
These findings raised questions on whether those 
deficits are specific to anxiety disorders, or if they are 
related to the “p-factor”, i.e., the overall severity of 
psychopathology across disorders, shared between 
both internalizing and externalizing disorders, as 
suggested by the referred studies.
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Our study has some limitations. First, it suggests 
that childhood anxiety disorders are associated with 
impairments in memory and language domains in some 
children (between 5 and 44% in this sample depending 
on the neuropsychological function assessed). However, 
we cannot rule out the possibility of difficulties in 
other domains, since NEUPSILIN-Inf evaluates a few 
aspects of attention and executive functions. Thus, 
future studies should investigate different aspects/
components (e.g., planning, cognitive flexibility, speed 
of processing) of these neuropsychological functions 
in children with a primary anxiety diagnosis. Second, 
neuropsychological profiles according to the different 
types of anxiety disorder (e.g., generalized anxiety, 
social phobia) should be further investigated in order 
to clarify neurocognitive mechanisms of specific anxiety 
diagnoses in childhood. Third, our small sample size 
prevents us from detecting subtle differences between 
the groups. Therefore, studies with larger sample sizes 
are still needed to understand the neuropsychological 
underpinnings of anxiety disorders in children. 

Conclusions

The present study reinforces previous findings 
that cognitive functions (e.g., memory and language) 
might be compromised in anxiety disorders in children, 
even in situations where there is no emotional context 
(e.g.., threat).6,12 Interventions targeting cognitive 
mechanisms at early age may be studied to minimize 
future problems related to anxiety disorders. 
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