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Abstract

Introduction: Previous studies have implicated impaired ver-
bal fluency as being associated with anxiety disorders in ado-
lescents.

Objectives: To replicate and extend previously reported evi-
dence by investigating whether performance in phonemic verbal
fluency tasks is related to severity of anxiety symptoms in young
children with anxiety disorders. We also aim to investigate whe-
ther putative associations are independent from co-occurring at-
tention deficit hyperactivity disorder (ADHD) symptoms.
Methods: Sixty children (6-12 years old) with primary diagno-
ses of anxiety disorders participated in this study. Severity of
symptoms was measured using clinician-based, parent-rated
and self-rated validated scales. Verbal fluency was assessed
using a simple task that measures the number of words evoked
in 1-minute with the letter F, from which we quantified the num-
ber of isolated words, number of clusters (groups of similar wor-
ds) and number of switches (transitions between clusters and/or
between isolated words).

Results: There was a significant association between the num-
ber of clusters and anxiety scores. Further analysis revealed as-
sociations were independent from co-occurring ADHD symptoms.
Conclusion: We replicate and extend previous findings showing
that verbal fluency is consistently associated with severity in anxie-
ty disorders in children. Further studies should explore the potential
effect of cognitive training on symptoms of anxiety disorders.
Keywords: Anxiety disorders, executive function, verbal fluency,
language.

Resumo

Introdugdo: Estudos prévios sugerem que déficits na fluéncia
verbal estariam associados a transtornos de ansiedade em ado-
lescentes.

Objetivo: Replicar e estender os resultados prévios investigan-
do se o desempenho em uma tarefa de fluéncia verbal fonémica
estd relacionado com a gravidade dos sintomas de ansiedade em
criangas com transtorno de ansiedade. Pretendemos, também,
investigar se essa associagdo € independente da coocorréncia de
sintomas de déficit de atengdo e hiperatividade (TDAH).
Métodos: Participaram desse estudo 60 criangas (6-12 anos) com
diagndstico primario de transtorno de ansiedade. A gravidade dos
sintomas foi medida utilizando escalas validadas baseadas para
avaliagdo clinica, resposta dos pais ou responsaveis e resposta da
crianga. A fluéncia verbal foi avaliada utilizando uma tarefa simples
que mede o nimero de palavras evocadas em 1 minuto com a letra
F, a partir da qual foram quantificados o nimero de palavras isola-
das, o nimero de clusters (agrupamentos de palavras semelhan-
tes) e o numero de switches (transigdes entre os agrupamentos e/
ou entre palavras isoladas).

Resultados: Encontramos uma associagdo significativa entre o
numero de clusters e os escores de ansiedade. Uma analise pos-
terior revelou que essas associagdes foram independentes dos
sintomas coocorrentes de TDAH.

Conclusodes: Replicamos e estendemos os resultados anteriores
mostrando que a fluéncia verbal esta consistentemente associa-
da com a gravidade dos transtornos de ansiedade em criangas.
Novos estudos sdo incentivados com o objetivo de investigar po-
tenciais efeitos de treinamentos cognitivos sobre os sintomas
ansiosos em individuos com transtornos de ansiedade.
Descritores: Transtornos de ansiedade, fungbes executivas,
fluéncia verbal, linguagem.
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Introduction

Anxiety disorders are common, cause significant
impairment, and typically emerge during childhood
and adolescence.*? Studying the disrupted information
processing in cognitive functions associated with anxiety
has the potential to further elucidate the pathophysiology
of anxiety disorders. While many processes have been
implicated in both adult and pediatric anxiety,!? deficits
in specific aspects of executive functions have recently
been receiving particular attention.*>

A study by our group recently reported that children
and adolescents from 10 to 17 years of age with anxiety
disorders performed less well in a task of phonemic
verbal fluency than a comparison group of typically
developing children. This result seems to reflect specific
deficits in executive function and, therefore, involvement
of the prefrontal cortex in anxious children.> However,
this result has not been replicated in the literature so
far and there are no studies specifically with young
children. In addition, given the well-known associations
between attention deficit hyperactivity disorder (ADHD)
and executive functions, including lower performance in
verbal fluency tasks,®” as well as the observation that
ADHD symptoms frequently co-occur in children with
anxiety disorders, 1 it is important to investigate whether
associations between verbal fluency and severity of
anxiety disorders might not be due to co-occurring
ADHD symptoms.

Here we investigate whether performance in
phonemic verbal fluency tests is related to the severity
of anxiety symptoms in young children with anxiety
disorders. We also investigate whether putative
associations are independent from co-occurring ADHD
symptoms. We hypothesized that verbal fluency deficits
would be associated with anxiety severity in young
children independently from ADHD symptoms.

Method

Participants

This study was approved by the Ethics Committee of
the Hospital de Clinicas de Porto Alegre, Brazil (protocol
no. 11-0249) and all parents signed an informed consent
form. Sixty children (6-12 years) with a primary diagnosis
of an anxiety disorder participated in this study. We
included participants with the following characteristics:
a) Primary diagnosis of generalized anxiety disorder
(GAD), separation anxiety disorder (SeAD), or social
anxiety disorder (SoAD) made according to standard
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diagnostic procedures described below. Exclusion criteria
were: a) other psychiatric disorder judged by the clinician
to cause more impairment or distress than GAD, SeAD,
or SoAD; b) patients with previous psychiatric treatment
including lifetime history of any type of psychotherapy or
psychiatric medication; c) intellectual disability defined as
a score below the 5th percentile on Raven’s Progressive
Matrices assessment.®® Participants were recruited by
media advertisements and were prescreened with a brief
telephone interview. Potentially eligible children and
their parents were invited for a full diagnostic interview
with a team of trained clinicians.

Diagnosis

All children underwent a comprehensive psychiatric
diagnostic evaluation using the Schedule for Affective
Disorders and Schizophrenia for School-Age Children-
Present and Lifetime Version (K-SADS-PL).® The
K-SADS-PL is a semi-structured interview used to
diagnose childhood psychiatric disorders and is based on
the Diagnostic and Statistical Manual of Mental Disorders,
4th edition, (DSM-1V)! criteria. The K-SADS-PL has been
adapted for Brazil and demonstrated good psychometric
properties.’? Interviews were performed by doctoral
or masters degree level clinicians and supervised by a
senior clinician weekly.

Measures of psychopathology severity

The Pediatric Anxiety Rating Scale (PARS). This
is a clinician-rated measure of anxiety. The scale rates
anxiety severity, frequency, distress, avoidance, and
interference using standardized methods.'* We used the
scores on the 50 rated symptoms evaluated as present/
absent, giving a total score varying from 0 to 50.

The Screen for Child Anxiety Related Emotional
Disorders (SCARED). The SCARED*!> scale is a
41-item measure of pediatric anxiety investigating
symptoms of generalized anxiety (9 items), separation
anxiety (8 items), SoAD (7 items), panic/somatic (13
items), and school phobia (4 items). Items are rated on
a 3-point scale, and total scores range from 0 to 82 with
higher scores reflecting higher anxiety levels. There is
a self-report version and an equivalent parent-report
version of the SCARED. The SCARED has been translated
into Brazilian-Portuguese and this version demonstrated
good psychometric properties.’®!” The SCARED total
score (rather than subscale scores) was used as the
dependent measure, as suggested in the literature.!®

The Swanson, Nolan, and Pelham Questionnaire
(SNAP-IV). The SNAP-IV has 18 items about ADHD
symptoms and 8 additional items about oppositional-
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defiant symptoms. The questionnaire is a parent-rated
4-point scale, and total scores range from 0 to 78. The
SNAP-IV has been successfully adapted into Brazilian
Portuguese and functions well.*®

Verbal fluency

Verbal fluency was assessed according to the number
of words evoked in 1 minute with the letter F, a task
which is part of the Brazilian Brief Neuropsychological
Assessment Battery — NEUPSILIN (Child Version).?® The
following variables were evaluated: 1) number of valid
words (total words minus repetitions and rule violations);
2) number of clusters (groups of successively generated
words that begin with the same first two letters [e.g.,
fire and financial], differed only in single vowel sounds
[e.g., sit and set], produced rhymes [e.g., strip and
ship], or were homonyms - starting and ending with the
same sounds [e.g., see and sea]); 3) number of switches
(transitions between clusters and/or between isolated
words - which do not form clusters); and 4) isolated
words (words that did not form clusters).?!:2

This analysis provides, beyond the overall score,
an evaluation of verbal fluency task, making it possible
to investigate the cognitive processes underlying
this neuropsychological function.?* Clusters provide
information about categorization and switches evaluate
cognitive flexibility.?

Statistical analysis

Initially we used multivariate general linear models
with isolated words, clusters, and switches as dependent
variables (which indicate the overall valid verbal fluency
performance) and each anxiety symptom score (clinical,
child and parent) separately as independent variables.
Post-hoc univariate analyses were performed to identify
which aspects of the verbal fluency task (isolated words,
clusters or switches) were associated with anxiety
symptom scales. Next, we repeated the models co-
varying for SNAP-IV scores in multiple linear regressions.
A significance level of 5% was adopted.

Results

The mean age of the sample was 9.3 years (standard
deviation [SD] = 1.6) and 51.7% of participants were
female. Mean scores for each symptomatic scale were as
follows: PARS (mean = 20.1, SD = 7.06), SCARED-Parent
(mean = 38.7, SD = 12.11), SCARED-Child (mean = 32.8,
SD = 13.2), and SNAP-IV (mean = 27.6, SD = 15.88).
Main diagnoses were: SeAD (n = 48, 80%), GAD (n =
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44, 73.3%), SoAD (n = 16, 26.7%), panic (n = 6, 10%)
and agoraphobia (n = 12, 20%). Comorbidities include:
ADHD (n = 13; 21.7%), major depression (n = 8, 13.3%),
enuresis (n = 5, 8.3%) and oppositional defiant disorder
(ODD) (n =7, 11.7%).

Descriptive statistics for the verbal fluency analysis
were as follows: total number of words (mean = 7.2, SD
= 3.66, minimum [min] = 0, maximum [max] = 21),
valid words (mean = 6.8, SD = 3.6, min = 0, max = 21),
isolated words (mean = 2.9, SD = 2.14, min = 0, max =
10), number of switches (mean = 3.8, SD = 2.52, min = 0,
max = 13), number of clusters (mean = 1.72, SD = 1.15,
min = 0, max = 4) and mean cluster size (mean = 2.2, SD
= 1.15, min = 0, max = 5).

Associations with anxiety scores

In the multivariate model there were significant
associations between overall verbal fluency performance
and anxiety severity for clinician-rated measures, PARS
(Pillai’s Trace = 0.152, F,,, = 3.28, p = 0.028), parent-
rated measures, SCARED-P (Pillai’s Trace = 0.141, F,,, =
2.94, p = 0.041) and trend-level significance for child-rated
measures, SCARED-C (Pillai’s Trace = 0.108, F, ., = 2.09,
p = 0.112). Post-hoc analysis for each of the measures
revealed there were significant associations between the
number of clusters and PARS (F, ., = 6.73, p = 0.012, np?
= 0.106), SCARED-P (F, ,, = 8.52, p = 0.005, np* = 0.132)
and SCARED-C (F, ,, = 6.10, p = 0.017, np* = 0.102); but
no significant associations emerged for isolated words or
number of switches (all F> 1.8, all p > 0.05). A correlation
matrix for all measures is shown in Table 1. The table shows
moderate to small effect sizes (r ~ 0.3) for correlations
between number of clusters and anxiety severity.

Analysis of variance co-varying for ADHD
symptoms

Multiple regression models for number of clusters co-
varying for ADHD symptoms revealed that associations
remained significant for PARS (B = -0.291, t = 2.22, p =
0.030), SCARED-P (B = -0.324, t = 2.43, p = 0.018), and
SCARED-C (B = -0.290, t = 2.15, p = 0.036). In contrast,
no associations between ADHD symptoms and number of
clusters emerged (all p > 0.05); but ADHD symptoms were
significantly associated with the number of isolated words
and number of switches (Table 1).

Discussion

Our results showed that scores for severity of anxiety
symptoms as assessed by clinicians, children and parents



Verbal fluency and anxiety severity - Toazza et al.

Table 1 - Univariate correlations between symptom scales and verbal fluency

Symptom scales

Verbal fluency

SCARED SCARED SNAP Isolated
(parent) (child) (parent) Total words Clusters Switches
Symptom scale
PARS (clinician) 0.630* 0.436%* 0.247 -0.124 0.107 -0.325% -0.085
SCARED (parent) - 0.593* 0.345% -0.207 -0.005 -0.363% -0.180
SCARED (child) — 0.2761 -0.233 -0.027 -0.319% -0.151
SNAP-1V (parent) - -0.390% -0.415% -0.227 -0.468*
Verbal fluency
Total valid (n) — 0.580* 0.741%* 0.822%
Isolated words (n) — 0.050 0.878*
Clusters (n) — 0.493%

Switches (n)

PARS = Pediatric Anxiety Rating Scale; SCARED = Screen for Child Anxiety Related Emotional Disorders; SNAP-IV = Swanson, Nolan, and Pelham Questionnaire.

Values in bold are significant to * p < 0.001; T p < 0.05; # p < 0.01.

were negatively correlated with the number of clusters in a
phonemic verbal fluency task and that these associations
cannot be explained by co-occurring ADHD symptoms.
These results replicate and extend our previous findings
showing that verbal fluency is implicated in anxiety
disorders even earlier in life.

In accordance with previous evidence® and other studies
with adults,?*?* anxiety was significantly associated with
verbal fluency performance. Our current analysis revealed
that for young children this association was explained by a
lower number of clusters. This contrasts with our previous
study that reported the presence of lower number of
switches in anxious as compared to typically developing
adolescents.

Clustering relates more strongly to phonemic memory,
especially lexical storage of words; whereas switching relates
more strongly to executive functions, search processes and
cognitive flexibility.?*?> One possible explanation for anxiety
to be associated with lower switching performance in
adolescents and young adults and with poorer clustering in
children is that it might be a result of an interaction between
anxiety severity and developmental period. In our sample,
switching significantly increases with age (r = 0.316, p =
0.019), but, in contrast, no associations between clustering
and age were observed (r = -0.006, p = 0.970). Therefore,
we hypothesize that whereas verbal fluency deficits are
evident in clustering strategies in children (the strategy
that prevails in children), anxiety is more strongly related
to switching in adolescents (the strategy that prevails in
adolescents and young adults). Another possibility is that
whereas in young children deficits in verbal fluency might
affect more general processes marked by clusters,® in
adolescents they might affect more specialized processes
marked by switches.>?¢ Lastly, the effects of time pressure,
which might be specifically salient to anxiety disorder

patients, might have different effects on verbal fluency
components depending on developmental period.

Moreover, interestingly, we found that ADHD symptoms
were independently related to switches, but not to clusters.
Previous research has found ADHD in adults to be related
to less switching,>” but other studies failed to find those
association with switching in children.® Nevertheless, these
differential findings relating clusters to anxiety disorders
and relating switching to ADHD provide an interesting
avenue for further research aiming to differentiate anxiety
from ADHD in young children.

We conclude that verbal fluency is consistently
associated with the severity of anxiety symptoms, as
replicated by our current findings. Our data reinforce
the importance of verbal fluency as a marker of anxiety
severity and recommend that further studies be conducted
with the objective of investigating neurobiological measures
and the therapeutic implications of our current findings.
Interventions targeting mechanisms that support verbal
fluency tasks (executive function, memory, language) at
early ages may be the way to minimize future problems
related to anxiety disorders.
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