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RESUMO

A Perturbacéao de Hiperatividade/Défice de Atencdo (PHDA) compreende um padrao persistente de
sintomas de hiperatividade, impulsividade e/ou falta de atencdo (APA, 2013), e pode causar
comprometimento significativo nas atividades académicas (Cantwell & Baker, 1991), com efeitos
negativos sobre a autoestima (Matza, Paramore & Prasad, 2005). A PHDA tem uma taxa de
prevaléncia variando entre 3% e 7% em criancas em idade escolar (Rowland, Lesesne &
Abramowitz, 2002; Rash & Aguirre-Camacho, 2012). Intervencbes complementares com criancas
estdo a comecar a ser usadas, como loga (e.g., Jensen e Kenny, 2004; Stiick e Gloeckner, 2005),
principalmente porque as suas técnicas de respiracdo podem ter valor terapéutico (e.g., Shannahoff-
Khalsa & Kennedy, 1993; Jella, & Shannahoff-Khalsa, 1993). Na realidade, os programas escolares
de loga para criancas com PHDA (e.g., Peck, Kehle, Bray & Theodore, 2005; Abadi, Madgaonkar &
Venkatesan, 2008) e respetivas familias (e.g., Harrison, Manocha e Rubia, 2004) estdo a
disseminar-se. Todos os programas de loga incluem exercicios de respira¢do, com base na reducao
do ritmo e no alongamento dos ciclos respiratorios. A arritmia sinusal respiratéria (RSA) é a variagéo
da frequéncia cardiaca que acompanha a respiragdo. A frequéncia cardiaca aumenta durante a
inspiracdo e diminui durante a expiragdo. MedicOes cardiacas tém sido utilizadas para fornecer
validacdo do transtorno de déficit de atencéo disruptivo e ndo disruptivo (e.g., Dykman, Ackerman
& Ogleshy, 1992). A RSA é maior entre as criangas com desenvolvimento tipico do que em criangas
medicadas com PHDA, mas as criancas ndo medicadas com PHDA ainda tém uma menor RSA
(Buchhorn et al., 2012). Frequentemente, a frequéncia respiratéria ocorre entre 9 e 24 respiracdes
por minuto. Aproximadamente a 6 respira¢cdes por minuto ha um aumento na amplitude de RSA,
um ritmo que pode ser alcancado com algum treinamento (Lehrer, Vaschillo e Vaschillo, 2000). A
RSA é importante porque determina a variabilidade da frequéncia cardiaca (HRV); que € assumido
como um indice de ativacdo autonOmica cardiaca (Lin, Tai, & Fan, 2014), sendo que a sua
componente de alta frequéncia (HF), 0,15 a 0,40 Hz, é tida como um indicador de ativacdo do
sistema nervoso parassimpatico (Camm et al., 1996; Reyes del Paso et al., 2013), o qual esta
relacionado com fatores psicolégicos, como a atencdo e a regulacdo emocional (Thayer & Lane,
2009). Esse processo é possivel porque a frequéncia cardiaca esta sob controle inibitério ténico
periférico através do nervo vago (Levy, 1990; Uijtdehagge & Thayer, 2000). Maior a amplitude da
RSA, maior a HRV, e niveis mais altos de HRV em repouso propiciam respostas emocionais
adequadas ao contexto (Ruiz-Padial et al., 2003; Thayer & Brosschot, 2005). A desregulacdo da
emocao esta associada & PHDA em criangas, e também esta associada a HRV (Bunford et al.,
2017). De facto, a PHDA na infancia esta associado a mecanismos parassimpaticos anormais
envolvidos na regulagcdo emocional (Musser et al., 2011). Ao nivel cognitivo, pessoas com uma HRV
em repouso baixa apresentam producdo de cortisol maior perante desafios cognitivos,
comparativamente com aquelas com uma HRYV elevada em repouso (Johnsen et al., 2002). A HRV
também estd positivamente associada a consciéncia situacional, um fator critico para o sistema
central executivo tomar decisdes e a¢des adequadas em situacdes stressantes e criticas, o0 que por
sua vez esté positivamente associado a prestagéo (Saus et al., 2006). Ora, as crian¢cas com ADHD
apresentam frequéncias cardiacas médias significativamente mais elevadas, uma HRV
significativamente mais reduzida e uma relag@o LF/HF significativamente maior do que as criangas
com desenvolvimento tipico (Tonhajzerova et al., 2009; Griffiths et al., 2017; Imeraj et al., 2011,
Rukmani et al., 2016; cf. Carvalho et al., 2014).

Uma vez que a HRV esta associada ao desempenho e as respostas ao stresse, questionamos se
sera possivel regular a HRV das criangcas com PHDA, através do controlo respiratorio, a fim de lhes
proporcionar condi¢cdes de regulagdo emocional e da atencdo, no desempenho das tarefas
académicas, bem como na capacidade de adaptacao a situacdes stressantes.

Com este objetivo, foi iniciado um projeto com alunos de uma escola publica, identificados com
potencial ADHD. Entre os professores das potenciais criancas com PHDA, foi aplicada uma verséo
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em portugués do formulario de relatério do professor (Achenbach, 1991; Fonseca et al., 1995).
Atualmente, estdo a ser recolhidos sinais vitais baseline (HRV e presséo arterial), bem como a
frequéncia respiratoria em repouso; €, um programa de treino de controlo respiratério, similar, mas
consideravelmente mais simples, ao proposto por Lehrer, Vaschillo e Vaschillo (2000) sera
implementado com estas crian¢as. Para o treino da técnica de respiragdo abdominal, as criangas
serdo instruidas do seguinte modo: (1) coloca uma mao sobre o teu peito e a outra sobre a tua
barriga, (2) respira apenas pelo nariz, (3) enche a tua barriga com ar e depois deixa-o sair devagar.
Nao serd controlada a duracéo ou o ritmo dos ciclos respiratérios, para que as criangas possam
realizar uma respiracao confortavel. A recolha de dados para a HRV sera realizada através do Polar
V800 (Giles, Draper, & Neil, 2016). Para analisar a HRV, sera usado o software gHRV (Rodriguez-
Lifiares, Lado, Vila, Méndez & Cuesta, 2014), com filtragem conforme Rodriguez-Lifiares, Méndez,
Vila e Lado (2012), e analise de dominio de frequéncia conforme Vila et al. (1997). Para os indices
nao lineares, a entropia aproximada sera calculada conforme Kaplan, Furman e Pincus (1990) e
Pincus e Goldberger (1994). Para a analise das séries temporais, a dimensédo m e o delay proceder-
se-4 conforme Kantz e Schreiber (2004) Cao (1997), respetivamente. Os dados serdo tratados
estatisticamente com o programa IBM-SPSS, versao 24. O teste Shapiro-Wilk sera usado para
verificar a distribuicdo normal dos dados. O teste de Wilcoxon serd usado para comparacao
intragrupo. O effect size r ser& calculado (Field, 2013).

Palavras-chave: Hiperatividade e Défice de Atencado, Criancas, Respiracdo, Variabilidade da
Frequéncia Cardiaca

ABSTRACT

Attention deficit hyperactivity disorder (ADHD) comprises a persistent pattern of symptoms
hyperactivity, impulsiveness and/or lack of attention (cf. APA, 2013), and can cause a significant
impairment in academic activities (Cantwell & Baker, 1991), with negative effects on the self-esteem
(Matza, Paramore, & Prasad, 2005). ADHD has a prevalence rate ranging from 3% to 7% among
school age children (Rowland, Lesesne, & Abramowitz, 2002; Rash & Aguirre-Camacho, 2012).
Complementary interventions with children are starting to be used, as Yoga (e.g., Jensen, & Kenny,
2004; stick, & Gloeckner, 2005), namely because that its breathing techniqgues may have
therapeutic value (e.g., Shannahoff-Khalsa, & Kennedy, 1993; Jella, & Shannahoff-Khalsa, 1993).
In fact, school Yoga programs for ADHD children (e.g., Peck, Kehle, Bray, & Theodore, 2005; Abadi,
Madgaonkar, & Venkatesan, 2008) and families (e.g., Harrison, Manocha, & Rubia, 2004) is wide-
spreading. All the Yoga programs include breathing exercises, based on the reduction of rhythm and
on the lengthening of the breathing cycle. Respiratory sinus arrhythmia (RSA) is the variation in heart
rate that accompanies breathing. Heart rate increases during inhalation and decreases during
exhalation. Cardiac measures have been used to provide external validation of disruptive and non-
disruptive attention deficit disorder (e.g., Dykman, Ackerman, & Ogleshy, 1992). RSA is higher
among children with typical development than in medicated children with ADHD, but unmedicated
children with ADHD have the lowest RSA (Buchhorn et al., 2012). Respiratory frequency usually
occurs between 9 and 24 breaths/minute. At approximately 6 breaths per minute there is an increase
in RSA amplitude, a rhythm that can be achieved with little training (Lehrer, Vaschillo, & Vaschillo,
2000). RSA is important because it determines heart rate variability (HRV); which is assumed to be
an index of cardiac autonomic activation, i.e., an outcome variable in breathing training (Lin, Tai, &
Fan, 2014), being that its high-frequency component (0,15 to 0,40 Hz) is a marker of
parasympathetic nervous system (PNS) (Camm et al., 1996; Reyes del Paso et al., 2013) related to
psychological factors including attention and emotion regulation (Thayer & Lane, 2009). This process
is possible because heart rate is under tonic inhibitory control peripherally via the vagus (Levy, 1990;
Uijtdehagge and Thayer, 2000). Higher levels of resting HRV, compared to lower resting levels,
produce context appropriate emotional responses (Ruiz-Padial et al., 2003; Thayer and Brosschot,
2005). Emotion dysregulation is associated with ADHD in children, and is also associated with HRV
(Bunford et al., 2017). In fact, ADHD in childhood is associated with abnormal parasympathetic
mechanisms involved in emotion regulation (Musser et al., 2011). At the cognitive level, lower resting
HRV show larger cortisol responses to mild cognitive challenge that persisted into the recovery
period compared to those with high resting HRV (Johnsen et al., 2002). HRV is also positively
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associated to situational awareness, a critical factor for the central executive to make adequate
decisions and actions in stressful and critical situations, which is positively related to performance
(Saus et al., 2006). However, children with ADHD present significantly higher mean heart rates,
mean R-R interval significantly shorter (lower HRV) and ratio LF/HF significantly higher than children
with typical development (Tonhajzerova et al., 2009; Griffiths et al., 2017; Imeraj et al., 2011,
Rukmani et al., 2016; cf. de Carvalho et al., 2014).

Since HRYV is related to both performance and stress responses, our question is if it's possible to
manipulate the HRV of ADHD children, through breath control, to contribute to their performance on
academic tasks and capability to adjust to stressful situations.

With this purpose, a project was initiated with students, from a public school, identified with potential
ADHD. Among the teachers of the potential ADHD children, a Portuguese version of the teacher’'s
report form (Achenbach, 1991; Fonseca et al., 1995) was applied. At the moment, baseline vital
signs (HRV and blood pressure) and the breathing frequency at rest are being collected; and, a
training program of breathing, similar, but considerably simpler, to the one proposed by Lehrer,
Vaschillo, and Vaschillo (2000), will be implemented for these potential ADHD children. For the
abdominal breathing technique training, children are instructed as follows: (1) put one hand on your
chest and the other on your belly, (2) breath only through your nose, (3) fill your belly with air, and
then let it go out slowly. No attempt was made to control the depth or the pace of breathing, so that
everyone will be able to maintain comfortable breathing. HRV data acquisition and recording are
carried out through Polar V800 (Giles, Draper, & Neil, 2016). For analysing HRV the gHRYV software
will be used (Rodriguez-Lifares, Lado, Vila, Méndez, & Cuesta, 2014). Heart rate data is
automatically filtered according to Rodriguez-Lifiares, Méndez, Vila, and Lado (2012). Frequency
domain analysis will be obtained according to Vila et al. (1997). The signal interpolation will be made
at 4 Hz, for spectral analysis. The window size and the time shift will be 120 s and 60 s, respectively.
Non-linear indexes will be calculated following the algorithms described in Kaplan, Furman, and
Pincus (1990) and Pincus and Goldberger (1994). For the analysis of time series, the dimension m
and the delay, will be used according Kantz and Schreiber (2004) and Cao (1997), respectively. Data
will be statistically treated with program IBM-SPSS, version 24. Shapiro-Wilk test will be used to
verify data normal distribution. Wilcoxon test will be used for within group comparison. Effect size r
will be calculated (Field, 2013).

Keywords: ADHD, Children, HRV, Breathing
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