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Resumo

Introducdo: A obstrucdo sistematica das vias aéreas superiores (VAS) é frequente em idades pedidtricas, tem
implicacbes na emissao de ar nasal e apresenta sintomas como, predominio da respiracao oral e alteracao da
motricidade orofacial, com impacto na qualidade de vida da crianca. Objetivos: Medir a emissdo de ar nasal
em criancas com obstrucao das VAS. Especificamente, verificar a relacdo entre a emissdo de ar nasal, idade, sexo
e motricidade orofacial e determinar o impacto dos sintomas nasais na qualidade de vida. Material e Métodos:
Estudo transversal exploratério. Foi realizada a avaliacao funcional da emissdo de ar nasal (recurso a placa metalica),
avaliacdo oromotora (utilizado o Protocolo de Avaliacdo da motricidade OroFacial, versdo 2, PAOF-2) e percecao do
impacto dos sintomas nasais na qualidade de vida (versao portuguesa do Nasal Obstruction Symptom Evaluation
NOSE). Resultados: Participaram 62 criangas entre os 4;00 e os 9;11 anos. O valor médio total da emissao de ar nasal
foi de 8.10 cm?, sem diferencas significativas quanto a idade, mas significativamente inferior no sexo masculino para a
narina esquerda. Verificou-se correlacdo moderada significativa entre a emissdo de ar nasal e a motricidade orofacial
aos 4 anos e no sexo masculino. As criancas com mais sintomas evidenciaram maior impacto negativo significativo
na qualidade de vida do que as com menos sintomas. Conclusao: A obstrucdo das VAS na crianca relacionou-se com
a motricidade orofacial tendo efeito na idade (4 anos) e no sexo masculino. O impacto negativo na qualidade de vida
relacionou-se com maior nimero de sintomas.

Palavras-chave: Obstrucao das VAS, emissao de ar nasal, motricidade orofacial, criancas, impacto na qualidade de vida.

Abstract

Introduction: Systematic upper airways (UA) obstruction is common in children and affects nasal air emission.
Symptoms of this physiological change include predominance of mouth breathing, an imbalance of oromotor function
that impairs the quality of life. Objectives: To measure nasal air emission in children with UA obstruction. In particular,
to investigate the relationship between nasal air emission and oromotor performance and to determine the impact
of nasal symptoms on the child's quality of life. Material and Methods: Exploratory cross-sectional study. Functional
assessment of nasal air emission (using a metal plate), oromotor assessment (using the Orofacial Motor Assessment
Protocol, version 2, PAOF-2) and perception of the impact of nasal symptoms on quality of life were performed using
the Portuguese version of the Nasal Obstruction Symptom Evaluation (NOSE). Results: Sixty-two children (59.7%
male) between 4;00 and 9;11 years of age were studied. The mean value of total nasal flow was 8.10 cm? with no
significant age differences, but significantly lower in male children for the left nostril. There was a significant moderate
correlation between nasal air emission and oromotor function at 4 years of age and in males. Children with a high
number of symptoms had a significantly greater negative impact on their quality of life than children with a lower
number of symptoms. Conclusion: Nasal obstruction in children was related to oromotor function with an age effect
(at 4 years) and gender (males only). The negative impact on quality of life was related to the greater number of
symptoms.
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1.INTRODUGAO

A A obstrucdo crénica das vias aéreas superiores (VAS)
definida como a percecdo subjetiva de desconforto ou
dificuldade em respirar pelo nariz, pode afetar de 3.4% a
56.8% das criangas (Morais-Almeida, Wandalsen & Solé, 2019).
A literatura aponta para quadros respiratérios obstrutivos
(11.7%-12.1%) e percentagens elevadas (55% a 56.8%) do
modo respiratério predominantemente oral em criangas entre
0s 3 e 0s 10 anos de idade (Condé et al., 2016; Leal et al., 2015).
Com maior ocorréncia no sexo masculino, os estudos reportam
56.5% e um racio masculino: feminino de 2.1:1 (Adedeji, Amusa
& Aremu, 2016; Cardoso et al., 2020; Lindemann et al., 2019).

A emissao reduzida de ar nasal € um sintoma da obstrucao
nasal, mas para além de escassos, os estudos diferem quanto
a sua etiologia, procedimentos de avaliacdo e faixas etdrias
analisadas (Bassi, Franco & Motta, 2009; Cordeiro, 2020; Melo
et al, 2016). Na avaliacdo subjetiva de criangas com idade
média de 6 anos e 9 meses foram reportadas médias de area
de embaciamento do espelho nasal de 6.53 cm? na condicao
sem obstrucdo nasal e 5.91 ¢cm? com obstrucdo nasal, sem
que fossem identificados efeitos de sexo e idade (Bassi,
Franco & Motta, 2009). Em criancas dos 4 aos 12 anos foram
determinadas dreas de emissdo de ar nasal entre 5.50 cm? e 9.94
cm?nas que apresentavam respiracado predominantemente oral
e entre 13.24 cm? e 21.32 cm? nas com respiracao nasal (Melo et
al., 2013). Foi ainda referida assimetria da emissao de ar nasal
(Bassi, Franco & Motta, 2009; Cordeiro, 2020). Em 56.9% de 43
criangas com idade média de 6 anos e 9 meses, uma narina teve
maior competéncia (maior drea de embaciamento) do que a
outra (Bassi, Franco & Motta, 2009).

A etiologia da obstrucdo das VAS é multifatorial podendo
ser induzida, de forma isolada ou associada, por fatores
mecanicos, como a hipertrofia de adenoides, amigdalas e/ou
rinite hipertrofica, processos infeciosos, doencas inflamatérias
e/ou alteragdes na arquitetura nasal, como o desvio do septo
nasal (Pereira, Furlan & Motta, 2019). De entre os sintomas
identificados na literatura, que podem atingir percentagens
entre 40% a 87%, encontra-se a roncopatia, respiracdo oral
noturna ou sono agitado, baba na almofada e alteracdes de fala
(Adedeji, Amusa & Aremu, 2016; Hitos et al., 2013; Lindemann
etal., 2019). As alteracdes dos sons da fala estdo habitualmente
relacionadas com a integridade das estruturas orofaciais e
sua funcionalidade (Pereira, Furlan & Motta, 2019). Alguns
investigadores verificaram que a obstrucdo nasal crénica obriga
a ter um modo respiratério oral e que este é um fator de risco
para a integridade estrutural e funcional orofacial, em criancas
entre os 2 e os 16 anos (Grippaudo et al., 2016; Junqueira et
al., 2010; Pereira, Furlan & Motta, 2019), com maior ocorréncia
no sexo masculino num dos estudos (Grippaudo et al., 2016) e
maior dificuldade na motricidade orofaciala medida que aidade
das criancas aumenta, noutro estudo (Pereira, Furlan & Motta,
2019). A maioria (82.2%) de 346 criancas com idades entre os 2
e os 16 anos que apresentaram modo respiratério oral tinham,
pelo menos, uma alteracao ao nivel do desempenho oromotor
(Junqueira et al., 2010).

A obstrucdo nasal crénica é um sintoma com impacto
negativo na qualidade de vida das criangas que predispde
e potencializa as doencas das VAS, altera o ciclo de sono,
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1.INTRODUCTION

Chronic upperairway obstruction, defined as the subjective
feeling of discomfort or difficulty breathing through the nose,
can affect 3.4%to 56.8% of children (Morais-Almeida, Wandalsen
& Solé, 2019). There is evidence in the literature of obstructive
airway diseases (11.7%-12.1%) and high percentages (55% to
56.8%) of predominantly oral breathing in children between 3
and 10 years of age (Condé et al., 2016; Leal et al., 2015). With a
higher incidence in males, studies report 56.5% and a male-to-
female ratio of 2.1:1 (Adedeji, Amusa & Aremu, 2016; Cardoso et
al., 2020; Lindemann et al., 2019).

Reduced nasal airflow is a symptom of nasal obstruction,
but the studies are not only scarce, but also differ in terms of
their aetiology, assessment procedures and the age groups
studied (Bassi, Franco & Motta, 2009; Cordeiro, 2020; Melo et al.,
2016). In the subjective assessment of children with an average
age of 6 years and 9 months, the mean area of the nasal mirror
fogging was found to be 6.53 cm? without nasal obstruction
and 5.91 cm? with nasal obstruction, with no effect of gender
and age (Bassi, Franco & Motta, 2009). In children aged 4 to 12
years, the area of nasal air emission ranged from 5.50 cm? to
9.94 cm? in children with predominantly oral breathing and
from 13.24 cm? to 21.32 cm? in children with nasal breathing
(Melo et al., 2013). Asymmetry of nasal air emission has also
been reported (Bassi, Franco & Motta, 2009; Cordeiro, 2020).
In 56.9% of 43 children with an average age of 6 years and 9
months, one nostril had greater competence (larger fogging
area) than the other (Bassi, Franco & Motta, 2009).

The aetiology of upper airway obstruction is multifactorial
and can be caused, inisolation or in combination, by mechanical
factors, such as hypertrophy of the adenoids, tonsils and/
or hypertrophic rhinitis, infectious processes, inflammatory
diseases and/or changes in nasal architecture, such as deviation
of the nasal septum (Pereira, Furlan & Motta, 2019). Symptoms
mentioned in the literature, which can reach a percentage of
between 40% and 87% include snoring, nocturnal mouth
breathing or restless sleep, drooling on the pillow and changes
in speech (Adedeji, Amusa & Aremu, 2016; Hitos et al., 2013;
Lindemann et al., 2019). Speech sound disorders are usually
related to the integrity of the orofacial structures and their
functionality (Pereira, Furlan & Motta, 2019). Some researchers
have found that chronic nasal obstruction requires oral
breathing and that this is a risk factor for the orofacial structural
and functional integrity in children between 2 and 16 years
of age (Grippaudo et al., 2016; Junqueira et al., 2010; Pereira,
Furlan & Motta, 2019), whereby in one of the studies (Grippaudo
etal., 2016) males were more frequently affected and in another
study, the orofacial motor skills became more difficult as the
children got older (Pereira, Furlan & Motta, 2019). The majority
(82.2%) of the 346 children aged between 2 and 16 years who
had a mouth breathing mode showed at least one change in
oromotor performance (Junqueira et al., 2010).

Chronic nasal obstruction is a symptom that has a negative
impact on children's quality of life. It predisposes and promotes
untreated upper airway diseases, alters the sleep cycle and
reduces the ability to concentrate on school and extracurricular
activities (Din, Bundogji & Leuin, 2020; Leal et al, 2016;
Saniasiaya & Abdullah, 2019; Yilmaz et al, 2014). In a cross-

Revista Cientifica Internacional RevSALUS

Scientific Articles


https://pubmed.ncbi.nlm.nih.gov/?term=Lindemann+J&cauthor_id=31158908
https://pubmed.ncbi.nlm.nih.gov/?term=Lindemann+J&cauthor_id=31158908

Artigos Cientificos

| Scientific Articles

diminui a capacidade de concentracao nas atividades escolares
e ndo curriculares (Din, Bundogji & Leuin, 2020; Leal et al.,
2016; Saniasiaya & Abdullah, 2019; Yilmaz et al, 2014). Num
estudo transversal, com 1911 criancas de 9 e 10 anos, 54.8%
apresentavam obstru¢ao nasal e demonstraram um impacto
negativo na qualidade de vida, significativamente superior as
criangas com modo respiratério nasal (Leal et al., 2016).

O objetivo primario do presente estudo foi medir a
emissdo de ar nasal em criancas com diagndstico clinico de
obstrucdo das VAS. Secundariamente pretendeu-se verificar se
existe: (i) efeito da idade e do sexo na emissdo de ar nasal; (ii)
relagdo entre emissdo de ar nasal e a motricidade orofacial; (iii)
impacto da obstrucdo das VAS na qualidade de vida da crianca
na opinido dos cuidadores.

2. MATERIAL E METODOS
2.1.AMOSTRA

Foram recrutadas criancas com obstrucdo das VAS
diagnosticadas na consulta de otorinolaringologia (ORL)
do Hospital do Espirito Santo de Evora (HESE) e, confirmada
por evidéncia clinica de ORL e/ou exames complementares.
Foram excluidas as criancas com alteragdes craniofaciais,
do desenvolvimento e/ou neurolégicas diagnosticada
em consulta de desenvolvimento do mesmo hospital,
submetidas a intervenc¢ao do foro ORL (e.g., adenoidectomia/
amigdalectomia, adenoamigdalectomia, turbinectomia) e que
se encontravam a realizar tratamento ortodontico.

2.2. MATERIAIS

O protocolo envolveu a elaboracdo da ficha de
caraterizacdo que teve como base pesquisa bibliografica e a sua
aplicacao permitiu recolher dados demogréficos e biométricos
pertinentes para caraterizacdo das criancas em estudo. Foi
também utilizado o espelho nasal milimetrado de Altmann
(Pro-Fono®), o software Image J® (Rasband, 2013), o Protocolo
de Avaliacdo Orofacial-2 (PAOF-2) (Guimaréaes, Ascensao & Grilo,
2022) e a escala Nasal Obstruction Symptom Evaluation (NOSE)
(Stewart et al., 2004).

Os dados biométricos (sintomas) recolhidos na ficha de
caraterizacdo foram: «dorme de boca aberta», «boca aberta
em repouso, durante o dia», «roncopatia», «baba na almofada»,
«rinorreia posterior», «respira com esforco, durante a noite» e
«alteracdes de fala».

O espelho nasal milimetrado de Altmann (Pro-Fono®)
consiste numa placa de metal polido e com marcacdo
milimétrica que, ao ser posicionada sob as narinas, condensa o
vapor de dgua do ar expiratério. A drea embaciada é mensurada,
o que permite avaliar a emissdo de ar nasal e verificar a simetria
da quantidade de ar expelido por cada narina (Bassi, Franco &
Motta, 2009).

O Image J°® (Rasband, 2013) é um software de acesso livre,
que permite processar e analisar imagens cientificas (e.g., area
embaciada na placa milimétrica), transformando pixels em
centimetros quadrados (cm?).

O protocolo de avaliagdo orofacial - versdo 2 (PAOF-

2) (Guimaraes, Ascensao & Grilo, 2022) é um instrumento
padronizado para a avaliacdo oromotora, ou seja, com

sectional study of 1911 children aged 9 and 10 years, 54.8% had
nasal obstruction and showed a negative impact on quality of
life, which was significantly higher than in children with nasal
breathing mode (Leal et al., 2016).

The primary aim of the present study was to measure
nasal air emission in children with a clinical diagnosis of airway
obstruction. The secondary aim was to determine whether: (i)
age and gender have an impact on nasal air emission; (ii) there
is a relationship between nasal air emission and oromotor
function; (iii) the impact of upper airway obstruction on the
child's quality of life according to caregivers.

2. MATERIAL AND METHODS
2.1.SAMPLE

Children with upper airway obstruction diagnosed
at the ENT consultation of the Hospital do Espirito Santo
de Evora (HESE) and confirmed by clinical findings and/or
complementary tests were recruited. Children with craniofacial,
developmental and/or neurological alterations diagnosed in
a developmental consultation of the same hospital, who had
undergone ENT surgery (e.g., adenoidectomy/tonsillectomy,
adenotonsillectomy, turbinectomy) and who were undergoing
orthodontic treatment were excluded.

2.2. MATERIALS

The protocol included the creation of a characterization
form based on bibliographic research, and its application
allowed the collection of demographic and biometric data
relevant to the characterization of the children studied. The
Altmann Millimeter Nasal Mirror (Pro-Fono®), the Image J°®
software (Rasband, 2013), the Orofacial Assessment Protocol-2
(PAOF-2) (Guimaraes, Ascensdao & Grilo, 2022) and the Nasal
Obstruction Symptom Evaluation (NOSE) scale (Stewart et al.,
2004) were also used.

The biometric data (symptoms) recorded on the

" ou

characterization form were: “sleeps with mouth open’, “mouth
", “snoring’, “drooling on pillow’,
“posterior rhinorrhea’, “breathes with effort at night” and

“speech disorders”.

open at rest during the day

The Altmann's Millimeter Nasal Mirror (Pro-Fono®) consists
of a polished metal plate with millimeter markings which, when
positioned under the nostrils, condenses the water vapour
in the exhaled air. The blurred area is measured, allowing the
assessment of nasal air emission and the symmetry of the
amount of air expelled from each nostril (Bassi, Franco & Motta,
2009).

Image J® (Rasband, 2013) is a freely accessible software
that allows editing and analysing scientificimages (e.g., blurred
areas on the millimeter plate), and converting pixels into square
centimeters (cm?).

The orofacial assessment protocol - version 2 (PAOF-
2) (Guimaraes, Ascensdo & Grilo, 2022) is a standardized
instrument for oromotor assessment, i.e., with instructions for
application, registration and interpretation. It consists of 47
items, 16 of which are from the "Structure" domain (examines
the morphology and resting position of the orofacial structures)
and 31 items from the "Mobility" domain (examines the



manual de instrucdes de aplicacéo, registo e interpretacéo. E
composto por 47 itens, 16 do dominio “Estrutura” (examina a
morfologia e a postura em repouso das estruturas orofaciais)
e 31 itens do dominio “Mobilidade” (examina o movimento
isolado e alternado das estruturas orofaciais e o movimento
alternado e sequencial através da prova de diadococinésia
oral). A pontuacao total possivel é 235, que representa o
melhor desempenho oromotor. Foi validado em 876 criangas
portuguesas dos 4 anos e zero meses aos 9 anos e 11 meses
(4A00m aos 9A11m) e apresenta informacdo de dados
normativos para a faixa etéria analisada, de acordo com o sexo
e aidade (Guimaraes, Ascensao & Grilo, 2022).

A escala NOSE avalia a percecdo sobre o impacto dos
sintomas nasais na qualidade de vida. E um questionario com
cinco questdes respeitantes a congestdo nasal, obstrucdo nasal,
dificuldades em respirar pelo nariz e em dormir e, por fim,
limitacdo na pratica da atividade fisica. Utiliza uma escala de
zero a quatro, de acordo com a intensidade dos sintomas (zero:
ndo foi um problema; um: problema ligeiro; dois: problema
moderado; trés: problema grande e quatro: problema grave).
O valor obtido resultante da soma das cinco parcelas é
multiplicado por cinco, de forma a obter um resultado graduado
de zero a 100. A adaptacéo linguistica-cultural ao portugués
europeu e a sua validacdo foi realizada em adultos submetidos
a septoplastia (Alves et al., 2010).

2.3. PROCEDIMENTOS

Apds a aprovacao pela Comissdo de ética do HESE e
assinatura do consentimento livre e informado pelos cuidadores
foi solicitado o preenchimento da ficha de caraterizacdo e
resposta a versdo portuguesa do questiondrio NOSE (Alves et
al., 2010).

A autora principal, terapeuta da fala com 24 anos na érea
pediatrica, avaliou as criangas, de forma individual e num tnico
momento. Iniciou-se a recolha de dados pela limpeza nasal
eficaz através de drenagem de cada uma das narinas, de forma
isolada. A crianca foi colocada sentada numa posicdo adequada.
O espelho foi encostado de forma reta e centrada, por baixo
do nariz, na altura da espinha nasal anterior, com garantia do
encerramento labial da crianca. Numa primeira fase, pediram-
se duas expiracdes e esperava-se que a regido embaciada
desaparecesse por completo, permitindo a familiarizagdo da
crianga com o instrumento. Na terceira expiragdo, foi marcada
a regiao embaciada com caneta de acetato no préprio espelho.
A marcacdo com a caneta de acetato foi efetuada de forma
imediata, de forma a obter o tragado correto, umavez que azona
embaciada diminui rapidamente. As imagens obtidas foram
transferidas para uma folha do bloco de referéncia, colocando-a
sobre o espelho e copiando o tragado de forma direta, através
da transparéncia (Bassi, Franco & Motta, 2009). Posteriormente,
as imagens foram importadas para o computador por meio do
scanner HP da série Scanjet G33110. Na prova de avaliacdo da
emissdo de ar nasal, os dados foram mensurados através do
software Image J°.

2.4. ANALISE E TRATAMENTO DE DADOS

Na andlise descritiva dos dados utilizou-se a média e
desvio padrao (m*dp). Na analise inferencial foram usados os
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isolated and alternating movement of the orofacial structures
and the alternating and sequential movement through the
oral diadochokinesis test). The total possible score is 235 and
represents better oromotor performance. It was validated in 876
Portuguese children aged 4 years and zero months to 9 years
and 11 months (4A00m to 9A11m) and contains information
from normative data for the age group analyzed, according to
gender and age (Guimaréaes, Ascensédo & Grilo, 2022).

The NOSE scale assesses the perception of the impact of
nasal symptoms on quality of life. It is a questionnaire with
five questions on nasal congestion, nasal obstruction, sleep
problems, difficulty breathing through the nose and finally,
limitations in physical activities. It uses a scale from zero to four,
depending on the intensity of the symptoms (zero: no problem;
one: very mild problem; two: moderate problem; three: quite
bad problem and four: severe problem). The value resulting
from the sum of the five rates is multiplied by five to obtain a
score graded from zero to 100. Linguistic-cultural adaptation
to European Portuguese and its validation was carried out in
adults who underwent septoplasty (Alves et al., 2010).

2.3. PROCEEDINGS

After approval by the HESE Ethics Committee and the
signing of free and informed consent by the caregivers, the
caregivers were asked to complete the characterization form
and answer the Portuguese version of the Nasal Obstruction
Symptom Evaluation (NOSE) scale (Alves et al., 2010).

The principal author, a 24-year-old speech and language
therapist in the paediatric field, assessed children individually
and at a single point in time. Data collection began with
effective cleaning of the nose, by draining each nostril
separately. The child was placed in an appropriate position. The
mirror was placed straight and centered, under the nose, at the
level of the anterior nasal spine, making sure that the child's lips
were closed. In the first phase, two exhalations were requested
and the fogged are was expected to disappear completely so
that the child could familiarize himself with the instrument.
On the third exhalation, the blurred area was marked with an
acetate pen on the mirror itself. The marking with the acetate
pen was done immediately to obtain the correct line, as the
fogged area decreases rapidly. The images obtained were
transferred to a sheet of the reference block, by placing it on the
mirror and copying the tracing directly through the film (Bassi,
Franco & Motta, 2009). The images were then imported into the
computer using an HP Scanjet G33110 scanner. For the nasal air
emission test, the data were measured using Image J® software.

2.4 DATA ANALYSIS AND PROCESSING

The mean, standard deviation (m+SD) and 95% confidence
interval were used for the descriptive analysis of the data. For
inferential analysis the non-parametric Kruskal-Wallis test
(X?,'?) was used compare three or more independent samples
and the Mann-Whitney test (U) was used between two variables,
as the assumptions of the normal distribution of the variables
were not tested. The relationship was analyzed using the non-
parametric Spearman correlation with the following reference
values: <0.2 - very weak; 0.2 and <0.40 - weak; 0.4 and <0.7
- moderate; 0.7 and <0.90 - high and 0.90 and 1- very high
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testes ndo paramétricos Kruskal-Wallis (X°,/?), utilizado na
comparacdo de trés ou mais amostras independentes e o teste
Mann-Whitney (U) utilizado na comparacao de duas amostras
independentes, por ndo se verificarem os pressupostos de
distribuicdo normal das varidveis. Analisou-se a relacdo com
recurso a correlagdo nado paramétrica de Spearman com
0s seguintes valores de referéncia: <0.2 - muito fraca; 0.2 e
<0.40 - fraca; 0.4 e <0.7 — moderada; 0.7 e <0.90 - elevada e
0.90 e 1- muito elevada (Pestana e Gageiro, 2014). O nivel de
significancia, foi fixado em (a) < 0.05. Foi utilizado o software
Statistical Package for the Social Sciences (IBM, SPSS verséao 27).

3. RESULTADOS
3.1. CARATERIZACAO DA AMOSTRA

Foram analisadas 62 criancas, 37 do sexo masculino (59.7%)
com idades compreendidas entre os 4A00m e 0os 9A11m e com
uma média de idades de 6 anos e desvio padrao de £1.75. A
maioria das criancas (80.6%) realizaram o exame complementar
de diagndstico (Radiografia (RX) do cavum). Os dados da ficha
de caracterizacdo indicam que as criancas apresentaram entre
dois a sete dos sintomas, descritos na Tabela 1.

(Pestana e Gageiro, 2014). The significance level was set at (a)
< 0.05. The Statistical Package for the Social Sciences software
(IBM, SPSS version 27) was used.

3.RESULTS
3.1. SAMPLE CHARACTERIZATION

A total of 62 children were examined, 37 males (59.7%)
aged between 4,00 and 9;11 years old and with a mean age of
6 years and standard deviation of +1.75. Most children (80.6%)
underwent a complementary diagnostic test (Radiography
(X-ray) of the cavum). The data from the characterization form
indicates that the children had between two and seven of the
symptoms, described in Table 1.

Tabela/Table 1: Caraterizagdo de sintomas da amostra/Symptom characterization of the sample.

N (%)
Dorme da boca aberta/Open mouth during sleep 61(98.4)
Boca aberta em repouso, durante o dia/Diurnal open mouth at rest 56 (90.3)
Roncopatia/Snoring 52(83.9)
Baba na almofada/Drooling on the pillow 45 (72.6)
Rinorreia posterior/Posterior Rhinorrhoea 38(61.3)
Respira com esforgo durante a noite/Breathing hard at night 35(56.5)
Alteracdes dos sons da fala/Speech sound disorders 33(53.2)

3.2. EMISSAO DE AR NASAL 3.2. NASAL AIR EMISSION

Apesar de se verificarem diferencas nos valores
apresentados na Tabela 2 ndo existe efeito significativo da
idade nos resultados da medicdo da emissao de ar nasal da
narina esquerda (p=0.473), direita (p=0.084) e total (p=0.193).

Although there are differences in the values shown in Table
2, there is no significant influence of age on the results of the
measurement of nasal air emission of the left nostril (p=0.473),
the right nostril (p=0.084) and the total value (p=0.193).

Tabela/Table 2: Emisséo de ar nasal (cm?) de acordo com a idade/Nasal air emission (cm?) by age.

Idade (anos)/ Narina direita Esquerda AreaTotal

N M=DP*/Right Kruskal-Wallis q - Kruskal-Wallis M=DP*/Total Kruskal-Wallis
Age (years) Nostril MSD* MDP*/Left area M+SD*
- Nostril M+ SD* -

4 14 3.85+1.25 3.86+1.35 7.71+2.33

5 15 3.56+1.22 3.68+0.72 7.25£1.69

6 11 4.25+1.15 4.29+1.38 8.54+2.01
X?KW(?)=9.708; X?KW(?)=4.552; X?KW(?)=7.388;
7 7 3.77+0.93 gl=5; p=0.084 3.94£1.19 gl=5; p=0.473 7.71£1.62 n=5; p=0.193

8 6 4.33+0.99 4.09+1.20 8.42+2.13

9 9 5.04+0.99 4.58+1.61 9.62+2.21

Total 62 4.07+£1.19 4.03+1.24 8.10+2.10

Legenda/Legend: *Média + desvio padrao/*Mean + standard deviation.

Entre os 4 anos e os 7 anos de idade os valores médios
da emissao de ar nasal séo ligeiramente superiores na narina

At the age of 4 to 7 years, the mean values of nasal air
emission in the left nostril are slightly higher at the age of 8



esquerda e aos 8 e 9 anos ocorre o inverso (Tabela 2), apesar das
diferengas nao serem estatisticamente significativas (p>0.005).

O sexo masculino apresenta valores significativamente
mais baixos de emissao de ar nasal na narina esquerda do
que o sexo feminino (p=0.041), mas nao foram identificadas
diferencas significativas para a narina direita (p=0.752) nem no
total (p=0.319).
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and 9 years; the opposite is the case (Table 2), although the
differences were not statistically significant (p>0.005).
Boys have significantly lower values of nasal air emission in

the left nostril than girls (p=0.041), but no significant differences
were found for the right nostril (p=0.752) nor in total (p=0.319).

Tabela/Table 3: Emissao de ar nasal (cm?) de acordo com o sexo/Nasal air emission (cm?) by gender.

Narina esquerda

N M+DP*/Left Mann-Whitney

Narina direita "
M+DP*/Right Total M+DP*/ M+

Mann-Whitney Mann-Whitney

! . SD*
Nostril M+SD* Nostril M+SD*
- U=393.000
Feminino/Female 25 4.4+1.0 U= 320.000 4.0£1.3 U= 440.500 8.4+2.1 p=0319
p=0.041 p=0.752
Masculino/Male 37 3.8+1.3 4.1+1.2 7.9+2.1

Legenda/Legend: *Média + desvio padrao/*Mean + standard deviation

3.3. RELACAO ENTRE A EMISSAO DE AR NASAL E A
MOTRICIDADE OROFACIAL

Aos 4 anos de idade identificou-se correlagdo moderada
entre os resultados da emissao de ar nasal Total e os do PAOF-
2 total e subescalas (Tabela 4). Para as restantes idades nao se
identificaram correlagdes significativas entre as varidveis em
andlise (Tabela 4).

3.3. RELATIONSHIP BETWEEN NASAL AIR EMISSION AND
OROMOTOR FUNCTION

At4 years of age, there was a moderate correlation between
the results of the Total nasal air emission and the PAOF-2 total
and subscales (Table 4). In the other age groups, there were no
significant correlations between the variables analyzed (Table 4).

Tabela/Table 4: Correlacéo entre a emisséo de ar nasal Total e o PAOF-2 de acordo com a idade e o sexo/Correlation of Total nasal air emission versus PAOF-2, by age and gender.

PAOF-2
Estrutura/Structure Mobilidade/Mobility Total

4 0.563* p=0.029 8‘322 pfg'g?? 0.649 p=0.009

5 0.194 p=0.506 0342 p:0‘303 0.040 p=0.893

Idade (anos)/Age ( years) 6 0410 p=0210 0143 220'760 -0.278 p=0408
7 0.182 p=0.696 0'600 —0.208 -0.286 p=0.535

8 0441 p=0.381 70,00 p’_‘1 0.600 p=0.280

9 0083 p=0.831 00 p= 000 p=1
Feminino/Female -0.368* p=0.070 -0.300 p=0.145 -0.326 p=0.112

Sexo/Gender

Masculino/Male 0.229 p=0.172 0.423 p=0.009 0.403 p=0.013

Legenda/Legend: *rho Spearman.

Verificou-se uma correlagdo moderada entre os resultados
da emissdo de ar nasal e o PAOF-2 total e subescala da
mobilidade apenas no sexo masculino (Tabela 4).

3.4.IMPACTO DA OBSTRUGAO NASAL NA QUALIDADE DE
VIDA

Os resultados do questionario NOSE indicaram auséncia
de efeito do sexo (p=0.405) e da idade (p=0.462) no impacto
dos sintomas nasais na qualidade de vida. Quando analisado
de acordo com o numero de sintomas, identificou-se efeito
significativo (p=0.017) sendo que as criancas com dois sintomas
evidenciaram um impacto negativo significativamente inferior as
criangas com seis (p=0.034) e sete sintomas (p=0.007) (Tabela 5).

A moderate correlation was found between the results of
nasal air emission and the PAOF-2 total and mobility subscales
in boys only (Table 4).

3.4.IMPACT OF NASAL OBSTRUCTION ON QUALITY OF LIFE

The results of the NOSE questionnaire showed no influence
of age (p=0.462) and gender (p=0.405) on the impact of nasal
symptoms on quality of life. When analyzed according to the
number of symptoms, a significant effect was found (p=0.017),
with children with two symptoms having a significantly
lower negative impact on quality of life than children with six
(p=0.034) and seven symptoms (p=0.007) (Table 5).
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Tabela/Table 5: Total do NOSE versus sexo, idade e nimero de sintomas/NOSE total versus gender, age and number of symptoms.

NOSE
M+DP*/M+ SD*
Feminino/Femal 77.0£113 Mann Whitney
eminino/Female 011, _ —
Sexo/Gender U=405.000 p=0.405
Masculino/Male 79.6+12.5
4 81.0+13.1
2 ?;;‘f} } 2 Kruskal-Wallis
Idade (anos)/Age (years) A X?KW(?)=4.633;
7 75.7£10.6 I=5: =0.462
8 70.0+13.8 gi=2i p=0.
9 789+11.4
Numero de sintomas/ 2a3 72'4f1 10 X2KW(3)=12.077;
Number of symptoms 6 8474111 gl=4; p=0.017
7 88.9+12.7 ! :

Legenda/Legend: *Média + desvio padrao/*Mean + standard deviation.

4.DISCUSSAO

No presente estudo verificou-se uma predominancia do
sexo masculino naobstrucao dasVAS o que esta em consonancia
com a evidéncia cientifica (Adedeji, Amusa & Aremu, 2016;
Cardoso et al., 2020; Lindemann et al., 2019). A sintomatologia
mais frequentemente observada, «dormir com a boca aberta»,
«boca aberta em repouso, durante o dia», xroncopatia» e «baba
na almofada» foi também a mais citada na literatura (Adedeji,
Amusa & Aremu, 2016; Alhazami, 2022; Popoaski et al., 2012).
O numero de sintomas por crianca variou entre dois e sete, no
presente estudo, o que corrobora o identificado em criancas
com obstrucdo nasal e respiracao oral crénica (Adedeji, Amusa
& Aremu, 2016; Alhazami, 2022; Popoaski et al., 2012).

O valor médio total da emissdo de ar nasal (8.10 cm?),
no presente estudo, é semelhante ao valor encontrado num
estudo (8.60+£2.04 cm?) (Melo et al., 2016) e superior ao valor
encontrado noutro estudo, cujas médias da emissao de ar nasal
dos grupos com obstrucdo nasal foram de 4.74 cm? (grupo
alérgico), 3.07 cm? (grupo alérgico e cirlrgico) e 591 cm?
(grupo cirdrgico) (Bassi, Franco & Motta, 2009). Os valores sao
inferiores aos obtidos em criancas entre os 4A00m e os 4A08m,
sem obstrucao nasal, 10.7 cm? e 18.4 cm?, pré e pds- remogao
de hdbitos orais nocivos, respetivamente (Degan & Puppin-
Rontani, 2007). As discrepancias entre o presente estudo e o
estudo que analisou criangas sem obstrucdo eram expectaveis,
ou seja, uma melhor emissdao de ar nasal nas criancas sem
obstrucdo (Degan & Puppin-Rontani, 2007).

As diferencas significativas na emissao de ar nasal entre
as narinas, em ambos os sexos, corroboram o estudo onde foi
realizada a medicdo da emissao de ar nasal nos momentos pré e
pos-limpeza e massagem, quando a comparacao foi feita entre
as duas cavidades (Melo et al., 2016). Noutro estudo, onde foi
utilizado o espelho milimetrado, 56.9% da amostra apresentava
emissao de ar nasal assimétrico entre narinas (Cordeiro, 2020).
No presente estudo, as criangas do sexo masculino apresentaram
valores significativamente mais baixos de emissdo de ar nasal
na narina esquerda do que o sexo feminino, ao contrério de
um estudo prévio no qual ndo foram identificadas diferencas
estatisticas significativas de acordo com o sexo (Bassi, Franco
& Motta, 2009). A razdo para esta discrepancia pode estar
relacionada com diferengas metodoldgicas entre os estudos
como por exemplo, a dimensdo e representatividade da

4. DISCUSSION

In the present study, boys predominated in upper airway
obstruction, which is in line with scientific findings (Adedeji,
Amusa & Aremu, 2016; Cardoso et al.,, 2020; Lindemann et al.,
2019). The most frequently observed symptoms, "sleeping
with mouth open’, "open mouth when resting during the day",
"snoring" and "drooling on the pillow" were also the most
frequently mentioned in the literature (Adedeji, Amusa & Aremu,
2016; Alhazami, 2022; Popoaski et al, 2012). The number of
symptoms per child in the present study was between two and
seven, which is consistent with the symptoms in children with
nasal obstruction and chronic mouth breathing (Adedeji, Amusa
& Aremu, 2016; Alhazami, 2022; Popoaski et al., 2012).

The mean value of total nasal air emission (8.10 cm?) in
the present study is similar to the value found in one study
(8.60+2.04 cm?) (Melo et al., 2016) and is higher than the value
found in another study, whose mean nasal air emission in the
nasal obstruction groups was 4.74 ¢cm? (allergic group), 3.07
cm? (allergic and surgical group) and 5.91 cm? (surgical group)
(Bassi, Franco & Motta, 2009). These values are lower than those
obtained in children between 4; 00 and 4; 08 years old, without
nasal obstruction. They were 10.7 cm? and 18.4 cm?, before and
after the elimination of harmful oral habits, respectively (Degan
& Puppin-Rontani, 2007). The discrepancies between the present
study and the study that examined children without obstruction
were to be expected, i.e. better nasal air emission in children
without obstruction (Degan & Puppin-Rontani, 2007).

In the present study, the significant differences in nasal
air emission between the nostrils, in both sexes, confirm the
study in which nasal air emission was measured before and
after cleansing and massage, when the comparison between
the two cavities was performed (Melo et al., 2016). In another
study, using the millimeter nasal mirror, 56.9% of the sample had
asymmetric nasal air emission between the nostrils (Cordeiro,
2020). In the present study, male children had significantly lower
nasal air emission in the left nostril than females, in contrast to a
previous study that found no statistically significant differences
between the sexes (Bassi, Franco & Motta, 2009). The reason
for these discrepancies could be related to methodological
differences between the studies, such as sample size and
representativeness. The comparative study involved 28 children
with nasal obstruction 71% of whom were boys (Bassi, Franco &
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amostra. No estudo comparativo participaram 28 criangas com
obstrucdo nasal, das quais 71% eram do sexo masculino (Bassi,
Franco & Motta, 2009).

Os resultados mostraram que a emissdo de ar nasal nas
criangas do sexo masculino relacionou-se com a motricidade
orofacial (estrutura e mobilidade dos 6rgaos oromotores), o
que corrobora o citado na literatura (Pereira, Furlan & Motta,
2019; Grippaudo et al., 2016; Junqueira et al., 2010). Este é um
tema que merece investigacdo futura para a melhor evidéncia
da intervencdo nestas criancas.

O facto das criancas com obstrucdo das VAS, com maior
nimero de sintomas (6 e 7), terem tido um impacto mais
negativo na qualidade de vida relativamente as criancas com
um menor nimero de sintomas (2 a 3) estd de acordo com
alguns estudos. Por exemplo, Popoaski et al. (2012), Adedeji,
Amusa & Aremu (2016) e Alhazami (2022) reportaram mais do
que quatro sintomas relacionados com a alteracdo do modo
respiratério.

4.1. LIMITACOES

O presente estudo tem diversas limitacdes que devem
ser exploradas em estudos futuros. Uma das limitacdes é o
desconhecimento do tipo e o grau de obstrucdo das VAS dos
participantes, uma vez que a literatura refere que as alteracdes
no desempenho oromotor serdo mais ou menos acentuadas,
de acordo com a duracdo e o grau da obstrucao (Popoaski et
al., 2012). Outra limitacdo é representatividade da amostra.
O estudo foi realizado em contexto hospitalar, num periodo
de seis meses, sendo que para os critérios de inclusdo nao foi
vidvel uma amostra de maior dimensao e com homogeneidade
no racio do sexo em cada grupo etario. E, por fim, embora
internacionalmente existam informacées sobre as propriedades
clinimétricasdoNOSE em criangas, desconhece-seasuavalidade
e sensibilidade para a populagdo-alvo em analise. A opcao pela
sua utilizacdo deveu-se ao facto de néo existir um questionario
especifico em portugués europeu, mas seria benéfico que no
futuro se realizasse a sua validagao para a populagédo pediatrica
portuguesa. Apesar das limitagdes expostas este estudo
pretende contribuir, pela primeira vez, para o conhecimento da
emissdo de ar nasal em criangas portuguesas com obstrucdo
das VAS. No entanto, sdo necessarios estudos futuros que
permitam a replicacdo e expansdo dos resultados obtidos num
universo mais representativo de criangas com e sem obstrucao
das VAS.

5. CONCLUSAO

O presente estudo determinou, em criangas com idade
média de 6 anos com obstru¢do das VAS, um valor médio
total da emissdo de ar nasal de 8.10 cm?sem efeito da idade,
mas com efeito do sexo, sendo mais baixo no sexo masculino.
Verificou-se ainda, relacdo moderada significativa da emisséo
de ar nasal com a motricidade orofacial (apenas aos 4 anos) e
maior impacto negativo significativo na qualidade de vida das
criangas com maior nimero de sintomas.
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Motta, 2009).

The results of the study show that nasal air emission in male
children is related to oromotor function (structure and mobility
of the oromotor organs) confirming what is stated the literature
(Pereira, Furlan & Motta, 2019; Grippaudo et al., 2016; Junqueira
et al., 2010). A fact that deserves future research to find the best
evidence for interventions in these children.

The fact that children with upper airway obstruction, with
a higher number of symptoms (6 and 7), had a greater negative
impact on quality of life than children with a lower number of
symptoms (2 to 3), is consistent with some studies. For example,
Popoaski et al. (2012), Adedeji, Amusa & Aremu (2016) and
Alhazami (2022) reported more than four symptoms related to
the change in breathing mode.

4.1. LIMITATIONS

The present study has several limitations that should be
investigated in future studies. One of the limitations is the lack of
knowledge of the type and degree of upper airways obstruction
of the participants, as the literature states that the changes in
oromotor performance are more or less pronounced, depending
on the duration and degree of obstruction (Popoaski et al., 2012).
Another limitation is the representativeness of the sample. The
study was carried out in a hospital, over a six months period,
and the inclusion criteria did not allow for a larger sample with a
homogeneous sex ratio in each age group. Finally, although there
is international information on the clinimetric properties of the
NOSE in children, the validity and sensitivity of the NOSE for the
target population under study is unknown. The decision to use
this questionnaire was due to the lack of a specific questionnaire
in European Portuguese, but it would be beneficial to validate it
for the Portuguese paediatric population in the future. Despite
the limitations pointed out, this study contributes, for the first
time, to the knowledge of nasal air emission in Portuguese
children with upper airway obstruction. However, future studies
are needed to replicate and extend the results obtained in a more
representative population of children with and without upper
airway obstruction.

5.CONCLUSION

In the present study, children with an average age of 6
years, with upper airway obstruction, had a mean total nasal air
emission of 8.10 cm? with no age effect, but with a gender effect
that was smaller in boys. There was also a moderately significant
relationship between nasal air emission and oromotor function
(only at 4 years of age) and a significant negative effect on quality
of life in children with more symptoms.
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