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Resumo  

Introdução: A asma se tornou um problema de saúde pública devido aos seus 

grandes custos em cuidados de saúde. Os exercícios respiratórios constituem uma 

intervenção não farmacológica de baixo custo e baixo risco que vem sendo utilizada 

por fisioterapeutas em diferentes países no tratamento de pacientes asmáticos. 

Objetivo: Avaliar a eficácia dos exercícios respiratórios no tratamento de pacientes 

adultos com asma nos seguintes desfechos: qualidade de vida, sintomas da asma, 

número de exacerbações agudas, episódios de hospitalização, mensurações 

fisiológicas (função pulmonar e capacidade funcional), número de consultas 

médicas, número de faltas no trabalho devido a exacerbações da doença, avaliação 

subjetiva do paciente em relação à intervenção. Método: Revisão sistemática de 

estudos controlados randomizados com metanálise realizada em parceria com a 

Colaboração Cochrane. As seguintes bases de dados foram consultadas: the 

Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE, 

CINAHL, AMED, e PsycINFO, além de busca manual em revistas da área e em 

resumos de congressos. Os seguintes termos foram utilizados: (breath*) and 

(exercise* or retrain* or train* or re-educat* or educat* or physiotherap* or "physical 

therap*" or "respiratory therapy" or “buteyko”). As listas de referências dos estudos 

selecionados e registros de ensaios clínicos também foram consultados. A seleção 

dos estudos e a avaliação do risco de viés dos estudos incluídos foram realizadas de 

maneira independente por dois revisores. O software Review Manager foi utilizado 

para análise dos dados, no qual o modelo de efeito fixo foi utilizado. As variáveis 

contínuas foram expressas como diferença de média ponderada com um intervalo 

de confiança de 95%. A heterogeneidade dos resultados dos estudos incluídos foi 

realizada por meio da análise dos Forest plots. O teste qui-quadrado (Chi2) com um 

P valor de 0.10 foi utilizado para indicar significância estatística. O Índice de 

heterogeneidade (I2) foi implementado com um valor acima de 50% como um nível 

substancial de heterogeneidade. Resultados: 13 estudos envolvendo 906 pacientes 

estão atualmente incluídos na revisão. Os seguintes desfechos foram mensurados 

pelos estudos incluídos: qualidade de vida, sintomas da asma, número de 

exacerbações agudas e função pulmonar. Os estudos relataram uma melhora na 

qualidade de vida, sintomas da asma e número de exacerbações agudas. Seis dos 
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onze estudos que avaliaram função pulmonar mostraram uma diferença significativa 

favorável aos exercícios respiratórios. Não houve relato de efeitos adversos. Devido 

à heterogeneidade substancial encontrada entre os estudos, metanálise foi possível 

apenas para sintomas da asma, a qual incluiu dois estudos e mostrou uma diferença 

significativa favorável aos exercícios respiratórios. A avaliação do risco de viés foi 

prejudicada devido ao relato incompleto de aspectos metodológicos pela maioria dos 

estudos incluídos. Conclusão: Embora os resultados encontrados pelos estudos 

incluídos demonstraram individualmente que os exercícios respiratórios podem ser 

importantes no tratamento da asma, não há evidência conclusiva nesta revisão para 

suportar ou refutar a eficácia desta intervenção no tratamento de pacientes 

asmáticos. Este fato foi devido às diferenças metodológicas entre os estudos 

incluídos e à ausência de relato de aspectos metodológicos por parte da maioria dos 

estudos incluídos. Não há dados disponíveis em relação aos efeitos dos exercícios 

respiratórios nos seguintes desfechos: episódios de hospitalização, número de 

consultas médicas, número de faltas no trabalho devido a exacerbações da doença, 

e avaliação subjetiva do paciente em relação à intervenção.  

 

Palavras-chave: Asma; Hipocapnia; Exercícios Respiratórios; Ensaio Clínico; 

Revisão; Metanálise. 
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Abstract  

Introduction: Asthma became a public health problem due to its high cost in health 

care. Breathing exercises are nonpharmacological interventions with low costs and 

low risks that have been used by physiotherapists in different countries in the 

treatment of patients with asthma. Objectives: To assess the efficacy of breathing 

exercises in the management of adult patients with asthma in the following 

outcomes: quality of life, asthma symptoms, number of acute exacerbations, in-

patient hospitalisation episodes, physiological measures (lung function and functional 

capacity), reduction in GP and hospital out-patient appointments, days off work, and 

patient's subjective evaluation of the intervention.  Methods: Trials were searched for 

in the following databases: the Cochrane Central Register of Controlled Trials 

(CENTRAL), MEDLINE, EMBASE, CINAHL, AMED, e PsycINFO, and handsearching 

of respiratory journals and meeting abstracts. The following search terms were used: 

(breath*) and (exercise* or retrain* or train* or re-educat* or educat* or physiotherap* 

or "physical therap*" or "respiratory therapy" or “buteyko”). The reference lists of the 

included articles and trials registers were also consulted. Two reviewers 

independently selected the studies and also assessed the risk of bias from included 

studies. The Review Manager software was used for data analysis in which the fixed-

effect model was used. Continuous outcomes were expressed as mean difference 

with a confidence interval of 95%. Heterogeneity was assessed by inspecting the 

forest plots. The Chi2 test was applied with a P value of 0.10 indicating statistical 

significance. The I2 statistic was implemented with a value over 50% as a substantial 

level of heterogeneity. Results: 13 studies involving 906 participants are included in 

the review. The following outcomes were measured: quality of life, asthma 

symptoms, number of acute exacerbations and lung function. Trails reported an 

improvement in quality of life, asthma symptoms and number of exacerbations. Six 

from the eleven studies that assessed lung function showed a significant difference 

favouring breathing exercises. No adverse effects related to the intervention were 

described. Due to substantial heterogeneity found among the studies, meta-analysis 

was only possible for asthma symptoms, which included two studies and showed a 

significant difference favouring breathing exercises. The assessment of risk of bias 

was impaired due to incomplete reporting of methodological aspects of most of the 
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included trials. Conclusion: Even though outcomes that were reported from 

individual trials did show that breathing exercises may be important in the treatment 

of asthma, there is no conclusive evidence in this review to support or refute the 

efficacy of breathing exercises in the treatment of asthmatic patients. This was due to 

methodological differences among the included studies and to poor reporting of 

methodological aspects in most of the included studies. There are no available data 

regarding the effects of breathing exercises on in-patient hospitalisation episodes, 

reduction in GP and hospital out-patient appointments, days off work, and patient's 

subjective evaluation of the intervention. 

 

Key-words: Asthma; Hypocapnia; Breathing Exercises; Clinical Trial; Review; Meta-

Analysis.
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A asma é uma doença que pode ser definida por suas características clínicas, 

fisiológicas e patológicas1. Trata-se de uma doença inflamatória crônica com 

mudanças estruturais e funcionais, levando a hiperresponsividade brônquica e 

obstrução de vias aéreas2-5. Clinicamente, os sintomas da asma incluem episódios 

recorrentes de sibilância, tosse, dispneia e sensação de aperto no peito em resposta 

a aeroalérgenos inócuos, os quais podem ser reversíveis espontaneamente ou com 

tratamento3,5-7. 

Além dos referidos sintomas, durante episódios agudos de asma, pacientes 

asmáticos podem sofrer de hiperventilação, a qual favorece a eliminação de gás 

carbônico (CO2) do sangue e tecidos8, podendo levar a um quadro de hipocapnia, 

conceituada como a diminuição de dióxido de carbono no sangue arterial9. A 

pressão parcial de gás carbônico no sangue arterial (PaCO2) reflete o equilíbrio entre 

a produção e eliminação de gás carbônico, a qual, em condições normais, é mantida 

entre 39 a 41 milímetros de mercúrio (mmHg) por meio da ventilação alveolar sob 

controle dos centros respiratórios10. A hipocapnia, achado consistente em pacientes 

asmáticos, pode ter um importante papel patogênico nesta doença11. Estudos 

apontam que baixos níveis de dióxido de carbono alveolar em pacientes asmáticos 

estão associados ao aumento do tônus das vias aéreas, favorecendo a indução ao 

broncoespasmo9,11. 

Em adição, é observado que os sintomas respiratórios e psicológicos estão 

inter-relacionados12. Além disso, os sintomas respiratórios da asma podem causar 

restrições físicas, emocionais e sociais aos seus portadores13, cujas repercussões 

atingem não somente o paciente, mas todo o universo familiar14,15. Dessa forma, os 

sintomas provenientes da asma têm impacto na qualidade de vida destes pacientes, 

o qual tende a aumentar de acordo com a gravidade da doença16,17. 

 O diagnóstico clínico da asma é sugerido de acordo com o histórico clínico e 

exame físico do paciente, testes de função pulmonar e testes laboratoriais18. No 

entanto, uma vez que suas características clínicas não são exclusivas desta doença, 

a confirmação de seu diagnóstico deve ser realizada por meio de um método 

objetivo, como a espirometria (antes e após o uso de broncodilatador), testes de 

broncoprovocação e medidas seriadas de pico de fluxo expiratório (PFE)19. A 

mensuração da espirometria fornece informações complementares a respeito dos 
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diferentes aspectos do controle da asma, como documentar a gravidade da 

obstrução ao fluxo aéreo e monitorar o curso da doença e as modificações 

decorrentes do tratamento1. A mensuração da variação diurna exagerada do PFE é 

uma forma mais simples, porém menos acurada de se diagnosticar limitação ao fluxo 

aéreo19. Por sua vez, a avaliação da hiperresponsividade das vias aéreas a fatores 

que podem desencadear sintomas de asma é útil em casos de pacientes que não 

apresentam alterações na espirometria20. 

 A asma constitui um sério problema de saúde pública sendo uma grande 

causa de incapacidade, faltas na escola e no trabalho, aposentadorias e utilização 

de recursos de saúde para aqueles que são afetados7,21-23. Cerca de 300 milhões de 

indivíduos de todas as idades ao redor do mundo são afetados por esta doença 

crônica das vias aéreas5,7,24. Destes, há aproximadamente 20 milhões de casos no 

Brasil19. O aumento dos índices de morbidade, mortalidade e custos econômicos 

estão associados a pacientes com asma grave ou difícil de tratar, particularmente 

em países industrializados3,22. 

Embora não haja uma cura conhecida para a asma, seus sintomas são 

controláveis na maioria dos pacientes2. O tratamento da asma é primariamente 

farmacológico, sendo associado a intervenções não-farmacológicas e a estratégias 

de controle dos sintomas (identificação e controle dos fatores de risco, os quais 

podem intensificar os sintomas e desencadear exacerbações, e intervenções 

educacionais)1,25-27. 

 O tratamento farmacológico da asma pode ser amplamente dividido em 

medicamento de controle e medicação de resgate para o alívio dos sintomas28. O 

primeiro é aplicado diariamente e em longo prazo, o segundo é utilizado para 

diminuir rapidamente a broncoconstrição e aliviar seus sintomas1. Tal tratamento 

pode ser administrado de diferentes formas (via inalatória, oral ou parenteral) 1.  

 A utilização de anti-inflamatórios é a primeira escolha como medicação de 

controle utilizado no manejo da asma29. Os corticosteróides inalatórios são 

recomendados como o tratamento anti-inflamatório preferível para crianças e adultos 

que sofrem de asma persistente30. Entretanto, alguns pacientes necessitam de 

terapias adicionais. Nestes casos, β2-agonistas de longa duração ou modificadores 

de leucotrienos podem ser utilizados31. Corticosteróides sistêmicos podem ser 
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utilizados no tratamento da asma de acordo com duas regras: como parte do 

tratamento de exacerbações agudas de moderada à grave e no tratamento de asma 

de difícil controle19. Em pacientes com asma grave, terapias alternativas como, por 

exemplo, o uso de imunoglobulina E (anti-IgE), são consideradas com o principal 

objetivo de diminuir doses de corticosteróides e/ ou aumentar o controle da 

inflamação31.   

Intervenções não farmacológicas têm despertado o interesse de terapeutas e 

pesquisadores no tratamento complementar da asma devido a seu baixo custo e 

baixo risco. Os tratamentos complementares incluem: exercícios respiratórios, 

treinamento muscular inspiratório, técnica Alexander, homeopatia, acupuntura, 

aromaterapia, reflexologia, e massagem32-35. 

 Os exercícios respiratórios têm sido rotineiramente utilizados por 

fisioterapeutas e outros profissionais da área de saúde em várias partes do mundo 

com o intuito de controlar os sintomas de hiperventilação da asma36. São 

denominados exercícios respiratórios as seguintes técnicas: Método Papworth, 

Método Buteyko, Yoga, ou qualquer outra intervenção similar que objetive incentivar 

a utilização de um padrão respiratório adequado8.   

 Inicialmente desenvolvido na década de 60 no Hospital Papworth (Cambridge, 

Reino Unido), o Método Papworth modificou as técnicas utilizadas por muitos 

fisioterapeutas no tratamento da asma e dos sintomas de hiperventilação37-40. O 

Método Papworth objetiva encorajar padrões respiratórios apropriados por meio da 

redução da hiperinsuflação e hiperventilação, aumentando os níveis de CO2 e, 

portanto, reduzindo os efeitos da hipocapnia e alguns sintomas atribuídos às crises 

asmáticas38,40. Esta técnica é constituída por cinco componentes: 1) treinamento da 

respiração (treinamento quanto a um padrão respiratório adequado, no qual o 

paciente utiliza um volume corrente apropriado, evitando assim a utilização de um 

padrão inadequado com consequente hiperventilação e hiperinsuflação; 2) educação 

com ênfase no reconhecimento e manejo de respostas a situações de estresse e 

especialmente sua interação com padrões respiratórios; 3) treino de relaxamento; 4) 

integração de um padrão respiratório adequado e técnicas de relaxamento nas 

atividades da vida diária; 5) incentivo para a prática domiciliar dos exercícios para 

adequação do padrão respiratório e técnicas de relaxamento por meio da utilização 
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de CDs ou qualquer outro meio que forneça lembretes ao paciente da prática correta 

dos exercícios37,38. 

O Método Buteyko foi desenvolvido nos anos 50 pelo fisiologista russo 

Konstantin Buteyko, o qual foi inicialmente utilizado apenas na Rússia, porém nos 

últimos anos foi disseminado e ensinado na Europa, Austrália, Nova Zelândia, 

Canadá e Estados Unidos36. Seu objetivo é similar ao Método Papworth, uma vez 

que a hipocapnia pode ser um dos principais contribuintes para o desencadeamento 

dos sintomas de asma. A abordagem deste método pode variar de acordo com o 

país ou com o terapeuta, porém de uma maneira geral tem a finalidade de 

desenvolver um padrão respiratório mais eficiente por meio do uso do controle da 

respiração e pausas respiratórias, a fim de aumentar a pressão alveolar e arterial de 

CO2, a qual pode reverter o broncoespasmo, normalizar o padrão respiratório e 

reduzir dispneia26,36. 

Yoga é uma antiga disciplina com origem na Índia, a qual tem-se mostrado 

como uma técnica complementar ao tratamento da asma com o intuito de auxiliar na 

redução da ansiedade, que está associada aos sintomas de asma41. As técnicas 

respiratórias de Yoga incluem exercícios respiratórios profundos (pranayama), uso 

de posturas (asanas), técnicas de limpeza (kriyas), meditação, oração e 

frequentemente mudanças na dieta, a fim de reduzir os sintomas asmáticos26. 

1.1 Justificativa  

A alta prevalência mundial de asma se tornou um problema de saúde pública 

devido aos grandes custos em cuidados de saúde decorrentes de internações e 

medicações42. Os exercícios respiratórios têm sido amplamente utilizados como 

terapia adjunta no tratamento de pacientes asmáticos devido a seus baixos custos e 

efeitos colaterais. Este fato tem gerado um interesse considerável entre 

pesquisadores para desenvolver estudos que objetivam fornecer evidências para 

esta intervenção. Estudos do tipo observacional, quasi-experimental e série de 

casos, previamente publicados, mostraram que os exercícios respiratórios foram 

associados com melhora nas mensurações de índices de qualidade de vida, 

sintomas da asma e função pulmonar43-45. 
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Por sua vez, estudos do tipo controlado randomizado com o intuito de avaliar 

o efeito dos exercícios respiratórios em relação à qualidade de vida, função 

pulmonar, controle dos sintomas, e uso de medicação em pacientes asmáticos, têm 

sido desenvolvidos desde 1985. No entanto, até o momento não existe consenso em 

relação à utilização e eficácia dos exercícios respiratórios como terapia adjunta de 

pacientes asmáticos.  

Tendo em vista o crescente número de informações disponíveis oriundas de 

inúmeras pesquisas em saúde, é imprescindível que estas sejam sintetizadas para 

que a tomada de decisão clínica seja baseada em toda a evidência disponível sobre 

determinada intervenção. Estudos de revisão sistemática têm por objetivo identificar, 

avaliar e sintetizar as evidências disponíveis e apresentá-las de maneira acessível46. 

Para isto, os estudos de revisão sistemática utilizam métodos sistemáticos para a 

pesquisa, seleção e síntese dos estudos, a fim de minimizar a ocorrência de viés e, 

dessa forma, fornecer resultados confiáveis, dos quais conclusões posam ser 

extraídas e decisões possam ser tomadas46.  

Dessa forma, o presente estudo de revisão sistemática, realizado em parceria 

com a Colaboração Cochrane, referência mundial em publicação de revisões 

sistemáticas, objetivou sumarizar e avaliar evidências de ensaios clínicos 

controlados e randomizados em relação à eficácia dos exercícios respiratórios no 

tratamento de pacientes com asma. 

 

1.2 Objetivos do estudo 

1.2.1 Objetivo geral 

Avaliar a eficácia dos exercícios respiratórios no tratamento da asma.  

1.2.2 Objetivos específicos 

� Avaliar os efeitos dos exercícios respiratórios nos seguintes parâmetros 

clínicos: índices de qualidade de vida, sintomas da asma e mensurações 

fisiológicas (testes de função pulmonar e capacidade funcional); 

� Analisar se há interferência do tratamento no número de: exacerbações 

agudas, hospitalizações e faltas no trabalho por exacerbação da doença; 

� Analisar a avaliação subjetiva do paciente em relação à intervenção. 
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2 MATERIAIS E MÉTODOS 
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2.1. Desenho do estudo 

O presente estudo caracteriza-se como uma revisão sistemática com 

metanálise desenvolvida em parceria com a Colaboração Cochrane (The Cochrane 

Collaboration).  

 

2.2. Etapas de uma revisão pela Colaboração Cochrane 

A Colaboração Cochrane, fundada em 1993, trata-se de uma organização 

internacional sem fins lucrativos cujos objetivos são preparar, manter e assegurar o 

acesso a revisões sistemáticas sobre efeitos de intervenções na área de saúde. A 

estrutura organizacional da Colaboração Cochrane divide-se em: rede de 

consumidores, centros, comitê diretor, campos, grupos de metodologia e grupos de 

revisão. Os grupos de revisão, por sua vez, estão divididos nas diversas áreas da 

saúde. A presente revisão faz parte do Airways Group, com sede localizada na 

cidade de Londres, Reino Unido. 

Para iniciar uma revisão sistemática pela Colaboração Cochrane é necessário 

inicialmente contatar o (a) coordenador (a) do grupo de interesse a fim de discutir 

possíveis títulos para a revisão, os quais não entrem em choque com outros títulos 

já existentes nos grupos de revisões e assegurar a viabilidade da revisão proposta. 

O site da Colaboração Cochrane disponibiliza todas as informações e dados do 

corpo editorial e coordenadores de cada grupo, além das revisões já existentes. 

Após checar a viabilidade do tema sugerido, é então necessário preencher o 

formulário de registro de título ou o formulário de atualização, os quais contêm uma 

breve descrição sobre a revisão, bem como algumas informações dos autores. O 

formulário é então submetido ao corpo editorial do grupo, o qual é responsável pelo 

aceite da revisão sugerida.  

Para iniciar a presente revisão, os autores contataram a coordenadora do 

Airways Group e, após um consenso acerca do tema, o formulário de atualização 

(Anexo 1) foi então preenchido e submetido ao corpo editorial. O formulário foi 

aprovado pelos editores do grupo em Janeiro de 2012. Todas as etapas da presente 

revisão sistemática foram realizadas de acordo com o Cochrane Handbook for 

Systematic Reviews of Interventions (versão 5.1.0)46 fornecido pela Colaboração 
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Cochrane. O processo de atualização de uma revisão sistemática pela Colaboração 

Cochrane encontra-se descrito na figura 01.  

 

Figura 01: Fluxograma da estratégia de elaboração de atualização de uma revisão 

sistemática pela Colaboração Cochrane 

 

 

  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

2.3. Local de realização 

Departamento de Fisioterapia, Universidade Federal do Rio Grande do Norte. 

 

2.4. Critérios para considerar estudos para a revisão 

2.4.1. Tipos de estudos 
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 Ensaios clínicos controlados e randomizados que tenham avaliado a eficácia 

dos exercícios respiratórios em pacientes com asma. 

 

2.4.2. Tipos de participantes 

 Pacientes adultos com diagnóstico de asma fornecido por um médico ou por 

critérios internacionalmente estabelecidos: American Thoracic Society (ATS), 

European Respiratory Society (ERS) ou British Thoracic Society (BTS). O ambiente 

do tratamento poderia ser tanto a nível ambulatorial quanto hospitalar e o tratamento 

supervisionado por um terapeuta.  

 

2.4.3. Tipos de intervenção 

� Intervenção: Pacientes asmáticos que tenham recebido no mínimo um curso 

de tratamento de exercícios respiratórios.  

� Comparação: Grupo controle que tenha recebido orientações em relação à 

asma ou grupo controle inativo.  

 

2.4.4. Tipos de desfecho 

2.4.4.1. Desfecho primário 

� Qualidade de vida. 

 

2.4.4.2. Desfechos secundários 

� Sintomas da asma (por exemplo, mensuração de dispneia por meio da Escala 

Borg ou escala visual analógica) 

� Número de exacerbações agudas (número médio ou número de participantes 

que tenham apresentado uma ou mais exacerbações) 

� Episódios de hospitalização 

� Mensurações fisiológicas (função pulmonar e capacidade funcional) 

� Número de consultas médicas 

� Número de faltas no trabalho devido a exacerbações da doença 

� Avaliação subjetiva do paciente em relação à intervenção 
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2.5. Métodos de busca para identificação dos estudos 

2.5.1. Busca eletrônica 

A base de dados do Airways Group foi utilizada para identificar ensaios 

clínicos controlados e randomizados, a qual é derivada de buscas sistemáticas nas 

bases de dados, incluindo the Cochrane Central Register of Controlled Trials 

(CENTRAL), MEDLINE, EMBASE, CINAHL, AMED, e PsycINFO, além de busca 

manual em revistas da área e em resumos de congressos. Os seguintes termos 

foram utilizados: (breath*) AND (exercise* or retrain* or train* or re-educat* or 

educat* or physiotherap* or "physical therap*" or "respiratory therapy" or “buteyko”). 

Não houve restrições de idioma e data de publicação. 

 

2.5.2. Outras fontes de pesquisa 

As listas de referências dos artigos incluídos na revisão foram consultadas a 

fim de incluir estudos adicionais. Dois registros internacionais de ensaios clínicos 

(ClinicalTrials.gov47 e International Clinical Trials Registry Platform Search Portal48) 

também foram consultados, a fim de identificar os estudos em andamento ou 

aqueles finalizados e cujos dados não foram publicados.  

A estratégia de busca, bem como a busca de artigos são realizadas pela 

própria equipe do grupo de revisão da Colaboração Cochrane. No entanto, a escolha 

dos descritores e a decisão dos estudos a serem incluídos são atribuições dos 

autores da revisão. A busca de outras fontes de pesquisa também é realizada pelos 

autores da revisão. 

 

2.6. Coleta dos dados e análise 

2.6.1. Seleção dos estudos 

Dois revisores (DF e GC), independentemente, revisaram todos os resumos 

dos estudos identificados pela busca nas bases de dados. Os textos completos dos 

estudos, considerados relevantes para a revisão, foram obtidos e analisados a fim 
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de identificar sua elegibilidade. Um terceiro autor (KM) foi consultado na ausência de 

consenso sobre a inclusão ou não de um determinado estudo. 

 

2.6.2. Extração dos dados 

Os dados foram extraídos e inseridos de maneira independente por dois 

autores (DF e GC) no software Review Manager49, disponível para download no site 

da Colaboração Cochrane. Os seguintes dados foram coletados, de acordo com os 

métodos descritos no capítulo 7 do Cochrane Handbook for Systematic Reviews of 

Interventions50. 

� Detalhes metodológicos (incluindo design do estudo, método de 

randomização e sigilo de alocação, ocorrência ou não de cegamento dos 

participantes e dos avaliadores, número de desistências e exclusões). 

� Descrição dos participantes (amostra total, país no qual o estudo foi realizado, 

idade, gênero, gravidade da asma, ambiente da intervenção, critérios de 

inclusão e exclusão utilizados pelos ensaios clínicos). 

� Descrição da intervenção (métodos e tipos de intervenção, incluindo número 

e duração das sessões e também métodos utilizados pelo grupo controle). 

� Tipos de desfechos mensurados pelo estudo. 

 

2.6.3. Avaliação do risco de viés dos estudos incluídos 

 Na intenção de reduzir a possibilidade de viés, aumentando assim a 

qualidade dos estudos, foi utilizada a ferramenta para avaliação do risco de viés (the 

Cochrane Collaboration’s tool for assessing risk of bias) fornecida pela Colaboração 

Cochrane, a qual inclui os seguintes itens:  

 

� Geração da sequência de randomização (random sequence generation) 

� Sigilo da alocação (allocation concealment),  

� Cegamento dos participantes e pessoal (blinding of participants and 

personnel) 

� Cegamento dos avaliadores (blinding of outcome assessment) 

� Dados incompletos (incomplete outcome data) 
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� Viés de relato seletivo (selective reporting) 

� Outros vieses (other bias) 

 

Cada item recebeu uma das seguintes classificações: “alto risco de viés”, 

“baixo risco de viés” ou “risco de viés incerto” de acordo com o capítulo 8 do 

Cochrane Handbook for Systematic Reviews of Interventions51. A avaliação do risco 

de viés foi realizada de maneira independente por dois revisores (DF e GC). Um 

terceiro autor (KM) foi consultado na ausência de consenso em relação à avaliação 

do risco de viés dos estudos incluídos.  

 

2.6.4. Mensuração do efeito do tratamento 

As variáveis contínuas foram expressas como diferença de média com um 

intervalo de confiança (IC) de 95%, quando os métodos de mensuração eram os 

mesmos entre os estudos, ou como diferença de média padronizada (IC de 95%) 

quando diferentes métodos de mensurações foram utilizados nos estudos.  

Não houve inclusão de variáveis dicotômicas na presente revisão. 

 

2.6.5. Dados incompletos ou ausentes 

Os autores dos estudos incluídos foram contatados para obtenção de dados 

incompletos ou ausentes.  

 

2.6.6. Avaliação de heterogeneidade 

A heterogeneidade dos resultados dos estudos incluídos foi realizada por 

meio da análise dos Forest plots. O teste qui-quadrado (Chi2) com um P valor de 

0.10 foi utilizado para indicar significância estatística. Foi também implementado o 

Índice de heterogeneidade (I2) com um valor de 50% como um nível moderado de 

heterogeneidade e acima de 50% como um nível substancial de heterogeneidade, 

de acordo com o capítulo 9 do Cochrane Handbook for Systematic Reviews of 

Interventions52. 
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2.6.7. Síntese dos dados 

O software Review Manager49 foi utilizado para combinar os dados quando 

possível, no qual o modelo de efeito fixo foi utilizado. O modelo de efeito randômico 

foi utilizado quando a heterogeneidade obtida foi classificada como moderada, 

substancial ou significativa.  

 

2.6.8. Análise de subgrupo 

 As seguintes análises de subgrupo foram propostas, caso os dados obtidos 

fossem suficientes e se fosse encontrada uma heterogeneidade substancial (I2 

acima de 50%): 

� Gravidade clínica da asma 

� Faixas etárias (adultos e idosos) 

� Duração do tratamento  

 

2.6.9. Análise de sensibilidade  

 A análise de sensibilidade foi proposta, a fim de explorar a influência dos 

seguintes fatores nos resultados: 

 

� Qualidade dos artigos 

� Tamanho amostral dos estudos incluídos 

� Sigilo da alocação (baixo risco de viés, risco de viés incerto e alto risco de 

viés) 

� Cegamento dos avaliadores (baixo risco de viés, risco de viés incerto e alto 

risco de viés). 
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3 RESULTADOS E DISCUSSÃO 
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 Os resultados e a discussão desta dissertação serão apresentados em língua 

inglesa com o formato e a sequência preconizados para sua publicação na 

Cochrane Library.  
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Abstract   

Background   

Breathing exercises have been used by physiotherapists worldwide as a 

complementary therapy to the pharmacological treatment of people with asthma. 

Objectives   

To assess the evidence for the efficacy of breathing exercises in the treatment of 

patients with asthma. 

Search methods   

Trials were searched for in the Cochrane Library, MEDLINE, EMBASE, PsycINFO, 

CINAHL and AMED and handsearching of respiratory journals and meeting 

abstracts. Trial registers and reference lists of included articles were also consulted. 

Selection criteria   

Intervention: Patients suffering with asthma who have received at least one course of 

treatment comprising breathing retraining. 

Comparison: Control group receiving asthma education or alternatively with no active 

control group. 

Data collection and analysis   

Two reviewers independently assessed trials quality and extracted data. The 

RevMan software was used for data analysis in which the fixed-effect model was 

used. Continuous outcomes were expressed as mean difference with a confidence 

interval of 95%. Heterogeneity was assessed by inspecting the forest plots. The Chi2 

test was applied with a P value of 0.10 indicating statistical significance. The I2 

statistic was implemented with a value over 50% as a substantial level of 

heterogeneity. 

Results   

13 studies involving 906 participants are included in the review. The following 

outcomes were measured: quality of life, asthma symptoms, number of acute 

exacerbations and lung function. Trails reported an improvement in quality of life, 

asthma symptoms and number of exacerbations. Six from the eleven studies that 

assessed lung function showed a significant difference favouring breathing exercises. 

No adverse effects related to the intervention were described. Due to substantial 

heterogeneity found among the studies, meta-analysis was only possible for asthma 
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symptoms, which included two studies and showed a significant difference favouring 

breathing exercises. The assessment of risk of bias was impaired due to incomplete 

reporting of methodological aspects of most of the included trials. 

Authors' conclusions   

Even though individual trials reported positive effects of breathing exercises, there is 

no conclusive evidence in this review to support or refute the efficacy of such 

intervention in the treatment of adult patients with asthma. This was due to 

methodological differences among the included studies and to poor reporting of 

methodological aspects in most of the included studies. Attention needs to be paid on 

good reporting and high quality study design in the future, including items such as: 

adequate random sequence generation and allocation concealment, blinding of 

outcome assessor, and determination of the trial sample size before the beginning of 

the studies. 
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Plain language summary   

Breathing exercises for asthma 

Patients with asthma may suffer from hyperventilation during asthma attacks. 

Breathing exercises are a complementary therapy used to normalize the breathing 

pattern of asthma patients. This intervention has generated considerable interest 

among researchers to develop studies aiming to show evidences of this intervention. 

Thus, this review aims to evaluate the evidence for the efficacy of breathing 

exercises in the management of asthma. There are currently 13 trials involving 906 

adult patients with asthma included in the review. The following outcomes were 

measured: quality of life, asthma symptoms, number of acute exacerbations and lung 

function. Breathing exercises were well tolerated by patients and no adverse effects 

related to the intervention were described. As the included studies employed different 

interventions with different methodologies, meta-analysis was not possible for quality 

of life and lung function due to high heterogeneity. For asthma symptoms meta-

analysis showed an improvement favouring the group that was submitted to 

breathing exercises. However, this meta-analysis was performed with only two 

studies. The assessment of risk of bias was impaired due to incomplete reporting of 

methodological aspects of most of the included trials. There is no conclusive 

evidence in this review to support or refute the efficacy of breathing exercises in the 

treatment of adult patients with asthma. This was due to methodological differences 

among the included studies and to poor reporting of methodological aspects in most 

of the included studies. 

Background   

Description of the condition   

Asthma is a disease defined by clinical, physiological and pathological 

characteristics. Asthma is a chronic inflammatory disorder of the lungs which can 

lead to structural and functional changes resulting in bronchial hyperresponsiveness 

and airflow obstruction (Taylor 2008; Holgate 2009; Zhang 2010; Allen 2012; 

Brightling 2012). Symptoms of asthma include recurrent episodes of wheeze, cough, 
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breathlessness and chest tightness in response to allergens in the air together with 

episodes of marked worsening of symptoms known as exacerbations (Bateman 

2008; Zhang 2010; Brightling 2012). 

During acute episodes of asthma, people suffer from hyperventilation which 

may lead to hypocapnia (Bruton 2005a). There is evidence showing that reduced 

levels of alveolar carbon dioxide (CO2) are associated with bronchoconstriction in 

patients with asthma (Bruton 2005a). In addition, psychological symptoms may 

interfere in the severity of the respiratory symptoms and may influence patient’s 

quality of life (Rimington 2001; Juniper 2004). Thus, an important component of 

asthma management is to identify individual issues that impair health-related quality 

of life and treat them (Rimington 2001; Juniper 2004). 

The diagnosis of asthma is based on the individual's medical history, physical 

examination, lung function tests and laboratory test results (ICSI 2010). 

Measurement of lung function provides an assessment of the severity of airflow 

limitation. These measures provide complementary information about different 

aspects of asthma control and are made by spirometry and peak expiratory flow 

measurement (GINA 2011). Assessment of airway responsiveness to factors that can 

cause asthma symptoms, evaluation of airway inflammation and measurement of 

allergic status may also help in the diagnosis of patients with asthma (GINA 2011). 

Asthma is a serious public health problem being a major cause of disability 

and health resource utilization for those affected (Bateman 2008; Eisner 2012; To 

2012). Around 300 million individuals of all ages worldwide are affected by asthma 

(Bateman 2008; Bousquet 2010; Brightling 2012). The increase of morbidity, 

mortality and economic costs are associated with patients with severe or difficult to 

treat asthma, particularly in industrialized countries (Zhang 2010; Eisner 2012). 

Description of the intervention   

Although there is not a known cure for asthma, its symptoms are controllable 

in the majority of patients (Taylor 2008). Asthma treatment can be pharmacological 

and non-pharmacological associated with strategies of symptoms control 

(environmental triggers and asthma education) (Wolf 2008; Burgess 2011; GINA 

2011; Welsh 2011). 
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Medications to treat asthma can be broadly divided into long-term controllers 

and short-term relievers (Arun 2012). Controller medications are taken daily on a 

long-term basis and the relievers are used to rapidly decrease bronchoconstriction 

and relieve its symptoms (GINA 2011). Such treatment can be administered in 

different ways (inhaled, orally, or parenterally) (GINA 2011).   

Non-pharmacological interventions have gained attention in treatment of 

asthma due to its low-risk and low-cost. Complementary and alternative medicine 

include: breathing exercises, homeopathy, acupuncture, aromatherapy, reflexology, 

massage, inspiratory muscle training, and Alexander technique (Blanc 2001; Ram 

2009; Dennis 2012; McCarney 2012). Breathing exercises have been routinely used 

by physiotherapists and other professionals in order to control the hyperventilation 

symptoms of asthma (Bruton 2005b) and can be in the form of the Papworth Method, 

Buteyko breathing technique, yoga or any other similar intervention that manipulates 

the breathing pattern (Ram 2003).  

How the intervention might work   

Work undertaken at the Papworth Hospital, Cambridge, UK, changed the 

techniques used by many physiotherapists for the treatment of asthma and 

hyperventilation (Cluff 1984; Innocenti 1993; Holloway 1994; Lum 1994). The 

Papworth method encourages appropriate breathing patterns by reducing 

hyperventilation and hyperinflation, therefore increasing CO2 levels and thus reducing 

the effects of hypocapnia and some symptoms attributed to asthma crisis. 

The Buteyko method was developed in the 1950s by Konstantin Buteyko and 

the rationale behind its use is similar to the Papworth Method in people who 

experience hypocapnia as a major contributor to their asthma symptoms. This 

method aims to develop a more efficient pattern of respiration by the use of 

controlled breathing and respiratory pauses in an attempt to increase alveolar and 

arterial CO2 tension which may reverse bronchospasm, normalize the breathing 

pattern, and reduce breathlessness (Bruton 2005b; Burgess 2011). 

Yoga is an ancient discipline from India which has been shown to be an 

alternative for the management of asthma in order to help reduce anxiety associated 

with asthma symptoms. Yoga breathing techniques include deep breathing exercises 
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(pranayama), postures (asanas), cleansing techniques (kriyas), meditation, prayer 

and often dietary changes to reduce asthma symptoms (Burgess 2011). 

Why it is important to do this review   

The worldwide high prevalence of asthma became a public health problem 

due to the great healthcare costs resulting from hospitalisation and medication 

(Giavina-Bianchi 2010). 

Breathing exercises have been widely used as an adjunct therapy in the 

treatment of asthmatic patients due to its lower costs and side-effects. This fact has 

generated considerable interest among researchers to develop studies aiming to 

show evidences of this intervention. 

This is an update of a review last published in 2003, in which the authors 

concluded that there was insufficient evidence on the clinical benefits of breathing 

exercises in patients with asthma. Recently, new studies have been conducted to 

evaluate the effect of breathing exercises on quality of life, symptoms control, and 

lung function in asthmatic patients. Thus, within this review update we aim to 

summarize and assess evidences from randomised controlled trials as to the efficacy 

of breathing exercises in the treatment of patients with asthma.   

Objectives   

To evaluate the evidence for the efficacy of breathing exercises in the 

management of asthma. 

Methods   

Criteria for considering studies for this review   

Types of studies   

Randomised controlled trials of breathing exercises in adults with asthma. 

Types of participants   
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Adult patients with physician diagnosed of asthma and/or diagnosis by 

internationally established criteria: American Thoracic Society (ATS), European 

Respiratory Society (ERS) or British Thoracic Society (BTS). Patients may be either 

community or hospital based with their treatment supervised by a general practitioner 

or respiratory specialist. 

Types of interventions   

Intervention: Patients suffering with asthma who have received at least one 

course of treatment comprising breathing retraining. 

Comparison: Control group receiving asthma education or alternatively with no 

active control group (e.g. waiting list control). 

Types of outcome measures   

Primary outcomes   

1. Quality of life. 

Secondary outcomes   

1. Asthma symptoms (e.g. measures of dyspnoea or breathlessness with Borg 

score or Visual Analogue Scale) 

2. Number of acute exacerbations (mean number and number of participants 

experiencing one or more exacerbations) 

3. In-patient hospitalisation episodes 

4. Physiological measures - lung function (especially low flow rates) and 

functional capacity 

5. GP, or hospital out-patient appointments or both 

6. Days off work 

7. Patient's subjective evaluation of the intervention 

Search methods for identification of studies   

Electronic searches   
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Trials were identified from the Cochrane Airways Group Specialised Register 

of trials (CAGR), which is derived from systematic searches of bibliographic 

databases including the Cochrane Central Register of Controlled Trials (CENTRAL), 

MEDLINE, EMBASE, CINAHL, AMED, and PsycINFO, and handsearching of 

respiratory journals and meeting abstracts (see Appendix 1 for further details). All 

records in the CAGR coded as 'asthma' were searched using the following terms: 

((breath*) and (technique* or exercise* or re-train* or train* or re-educat* or educat* 

or physiotherap* or "physical therap*" or "respiratory therapy")) or (buteyko or "qigong 

yangsheng" or pranayama* OR yoga*) or "breathing control" 

For the previous version of this review, searches were conducted up to April 

2003. For this version, the literature search has been updated to February 2012. A 

repeat search was undertaken in January 2013. 

Searching other resources   

The reference lists of the relevant articles found by the above methods were 

consulted for additional studies as well as a search in clinical trial registries 

(clinicaltrials.gov and the WHO trial portal) for planned, ongoing and unpublished 

trials. 

Data collection and analysis   

Selection of studies   

Two reviewers (DF and GC) independently assessed the studies for the 

possibility of inclusion in this review. We retrieved full text articles and reviewed them 

to determine eligibility. Final decisions and disagreements were resolved by 

consulting a third review author (KM). 

Data extraction and management   

Two reviewers (DF and GC) independently extracted data into RevMan (RevMan 

2011) using a standard data collection. According to methods described in the 
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Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2011a) we 

collected information from the studies including: 

• Methods (design, method of randomisation, method of allocation concealment, 

outcome assessor blinding, withdrawal and dropouts) 

• Participants (country, healthy status, mean age, gender, total sample, and 

exclusion criteria) 

• Interventions (methods and types of intervention including number and 

duration of sessions and also methods used for the control group 

comparisons) 

• Outcomes (improvement in quality of life indices, asthma symptoms, number 

of acute exacerbations, in-patient hospitalisation episodes, etc.) 

We resolved disagreements by discussion and consensus. 

Assessment of risk of bias in included studies   

Two reviewers (DF and GC) independently assessed the risk of bias using the 

Cochrane Collaboration’s tool for assessing risk of bias which includes the following 

items: random sequence generation, allocation concealment, blinding of participants 

and personnel, blinding of outcome assessment, incomplete outcome data, selective 

reporting and other sources of bias. The risk of bias was classified as either high, low 

or unclear, according to the methods described in chapter 8 of the Cochrane 

Handbook for Systematic Reviews of Interventions (Higgins 2011b). Disagreements 

were resolved by discussion and consensus. 

Measures of treatment effect   

Continuous outcomes were expressed as mean difference (MD) with, 95% 

confidence interval (CI) when outcome measurements were made on the same 

scale, or as standardised mean difference (SMD) with 95% CI when studies 

assessed an outcome using different methods. 

Unit of analysis issues   
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Trials with a cross-over and cluster-randomised design were not included in 

the review. 

Dealing with missing data   

We wrote to authors of included trials to request additional data as required. 

Assessment of heterogeneity   

We assessed heterogeneity by inspecting the forest plots to detect non-

overlapping CIs, applying the Chi2 test with a P value of 0.10 indicating statistical 

significance. We also implemented the I2 statistic with a value of 50% to denote 

moderate levels of heterogeneity and above 50% as a substantial level of 

heterogeneity (Higgins 2011c). 

Assessment of reporting biases   

If we had been able to meta-analyse sufficient data (10 studies or more), we 

planned to assess reporting bias among the studies using the funnel plot method 

discussed in the Cochrane Handbook for Systematic Reviews of Interventions 

(Higgins 2011d). If asymmetry was present, we planned to explore possible causes 

including publication bias, poor methodological quality, and true heterogeneity. 

Data synthesis   

We used The Cochrane Collaboration's statistical package, Review Manager, 

to combine outcomes when possible (RevMan 2011). We used a fixed-effect model 

unless substantial heterogeneity (a value of I2 over 50%) was obtained, in which case 

we used a random-effect model. 

We created a summary of findings table with the following outcomes according 

to the methods described in chapter 11 of the Cochrane Handbook for Systematic 

Reviews of Interventions: quality of life, asthma symptoms, and lung function (PEF, 

FVC, FEV1, FEV1/FVC and FEF25-75%) . 

Subgroup analysis and investigation of heterogeneity   
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If we are able to combine sufficient data and identify substantial heterogeneity (a 

value of I2 over 50%) we planned to conduct the following subgroup analyses: 

• Degree of asthma severity 

• Age groups (adult versus elderly) 

• Duration of treatment 

Sensitivity analysis   

If we had been able to combine sufficient data, sensitivity analysis would have 

been performed in order to explore the influence on the results of the following 

factors: 

• Trial quality (RCTs with poor methodology) 

• Trial size (stratify by sample size) 

• Allocation concealment (high risk of bias versus low risk of bias versus unclear 

risk of bias) 

• Assessor blinding (high risk of bias versus low risk of bias versus unclear risk 

of bias). 

  

Results   

Description of studies   

Results of the search   

For the initial version of the review (1998) full-texts of 42 potentially relevant 

studies were obtained after screening 182 abstracts and titles revealed by the 

searches, and five studies were included (Nagarathna 1985; Girodo 1992; Fluge 

1994; Vedanthan 1998; Bowler 1998). In the 2003 update two more studies were 

included (Opat 2000; Thomas 2003). The search of the Airways Group Register for 

the 2012 update returned 147 references. Of these, twelve were identified as 

potentially relevant and the full text articles were retrieved for closer inspection, of 

which five were new additions in the 2012 update (Holloway 2007; Thomas 2009; 

Vempati 2009; Sodhi 2009; Grammatopoulou 2011). A repeat search was 
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undertaken from February 2012 to January 2013 which identified 12 new references. 

From these, three were considered eligible and thus included in the review (Bidwell 

2012; Singh 2012; Prem 2013).   

We excluded two studies that were included in earlier versions of this review 

(see Excluded studies). 

Included studies   

In total 13 studies are now included in this review: Nagarathna 1985; Girodo 

1992; Fluge 1994; Vedanthan 1998; Thomas 2003; Holloway 2007; Thomas 2009; 

Vempati 2009; Sodhi 2009; Grammatopoulou 2011; Bidwell 2012; Singh 2012; Prem 

2013. See 'Characteristics of included studies' for full details on each study. 

Setting and populations 

Five trials were conducted in India (Nagarathna 1985; Sodhi 2009; Vempati 

2009; Singh 2012; Prem 2013), one in Canada (Girodo 1992), one in Germany 

(Fluge 1994), three in the UK (Thomas 2003; Thomas 2009; Holloway 2007), two in 

the USA (Vedanthan 1998; Bidwell 2012) and one in Greece (Grammatopoulou 

2011). All papers were written in English with the exception of Fluge 1994 which was 

written in German. Nine studies were conducted between 2003 to 2013, three were 

conducted between 1992 to 1998 and one in 1985. The studies varied in size from 17 

to 183 participants. Participants in the included studies were older than 18 years old 

with the exception of Nagarathna 1985 (aged 9 to 47), Thomas 2003 (aged 17 to 65) 

and Holloway 2007 (aged 16 to 70). We included all the studies as the mean age 

was over 18. 

Interventions and control groups 

In seven studies (Nagarathna 1985; Fluge 1994; Vedanthan 1998; Sodhi 

2009; Vempati 2009; Bidwell 2012; Singh 2012) patients undertook yoga training that 

involved breathing exercises as the major component and the control groups did not 

undergo yoga training but continued on their usual medication. In the Girodo 1992 

study patients undertook deep diaphragmatic breathing exercises and were 
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compared against a group that were on a waiting list (controls). Thomas 2003 

compared three short breathing retraining sessions (total contact time 75 minutes), 

taught by a physiotherapist, with a control group receiving asthma education from a 

nurse. In the Holloway 2007 study the intervention group received five 60-minute 

individual sessions with the Papworth method from a respiratory physiotherapist. The 

control group received no additional treatment. In the Thomas 2009 study the 

breathing training group received explanation of normal breathing and possible 

effects of abnormal "dysfunctional breathing". During individual sessions patients 

were taught diaphragmatic and nasal breathing techniques and encouraged to 

practice these exercises for at least 10 minutes per day. The control group received 

three sessions of nurse-provided asthma education. The intervention group in the 

Grammatopoulou 2011 study received twelve individual breathing retraining sessions 

and the control group had usual asthma care. In the study of Prem 2013 120 patients 

were divided into three groups: Buteyko, yoga and control. Patients assigned to 

Buteyko or Yoga groups received 3–5 days of sessions of 60 minutes each day. 

Patients in the control group followed routine physician care involving 

pharmacological management. 

Outcomes 

The primary outcome in Holloway 2007, Thomas 2009 , Bidwell 2012 and 

Prem 2013 was quality of life, although using different instruments (St George's 

Respiratory Questionnaire –SGRQ in Holloway 2007 and Bidwell 2012, and Asthma 

Quality of Life Questionnaire – AQLQ in Thomas 2009 and Prem 2013). Asthma 

symptom measured by the Asthma Control Test score was the main outcome in 

Grammatopoulou 2011. In Vempati 2009 pulmonary function was the primary 

outcome. 

Secondary outcomes were asthma symptom and lung function in Holloway 

2007 and Thomas 2009. Asthma symptoms were measured by the Nijmegen 

questionnaire in Holloway 2007 and by the Asthma Control Questionnaire in Thomas 

2009. In Grammatopoulou 2011 secondary outcomes were quality of life (measured 

by the SF-36v2 Health Survey) and lung function. In Vempati 2009 secondary 
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outcomes were quality of life (measured by the Asthma Quality of Life Questionnaire 

- AQLQ). 

In the other included trials primary and secondary outcomes were not 

specified, but the authors reported a number of main outcome measures: pulmonary 

function (Fluge 1994; Sodhi 2009); asthma symptoms (Girodo 1992); number of 

acute exacerbations and pulmonary function (Nagarathna 1985); quality of life and 

asthma symptoms (Thomas 2003); asthma symptom and lung function (Vedanthan 

1998); lung function and quality of life (Singh 2012). 

Excluded studies   

After retrieving the full-text of potentially eligible trials, in total 43 studies were 

excluded from the review. Two studies previously included were excluded in the 2012 

update (Bowler 1998; Opat 2000). Reasons for exclusion are described in the 

Characteristics of excluded studies. 

Risk of bias in included studies   

Full details of risk of bias judgments can be found in Characteristics of 

included studies and in Figure 1. 

Allocation (selection bias)   

Four studies reported adequate sequence generation and were judged to be 

of low risk of bias (Thomas 2003; Holloway 2007; Grammatopoulou 2011; Prem 

2013). Nine studies were reported as randomised, but gave no description of the 

methods used and were therefore judged to be at unclear risk of bias (Nagarathna 

1985; Girodo 1992; Fluge 1994; Vedanthan 1998; Sodhi 2009; Thomas 2009; 

Vempati 2009; Bidwell 2012; Singh 2012). 

Thomas 2003 recruited patients with high Nijmegen scores currently being 

treated for asthma from a General Practice. Volunteers were then randomised by 

numbering them alphabetically and using random number tables to assign them to 

trial groups. In Holloway 2007 randomisation was undertaken by a computer-

generated number sequence assigning consecutive subject ID numbers either a 1 or 
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2 to denote intervention or control condition. Random allocation was undertaken by 

sealed envelopes in Grammatopoulou 2011. In Prem 2013 patients were assigned to 

three groups (Buteyko, yoga and control) through block randomisation. 

Only two trials described adequate allocation concealment and were then 

judged to be of low risk of bias (Grammatopoulou 2011; Prem 2013). In 

Grammatopoulou 2011 allocation concealment was undertaken by sealed envelopes 

and in Prem 2013 the method of allocation was concealed in sequentially numbered, 

sealed, opaque envelopes. The other eleven studies gave no description on the 

methods of allocation concealment used and were therefore judged to be an unclear 

risk of bias (Nagarathna 1985; Girodo 1992; Fluge 1994; Vedanthan 1998; Thomas 

2003; Holloway 2007; Thomas 2009; Vempati 2009; Sodhi 2009; Bidwell 2012; Singh 

2012). 

Blinding (performance bias and detection bias)   

A study is classed as double-blinded if neither the investigator nor the patient 

involved knows the identity of the intervention. Blinding reduces bias in a trial. 

Double-blinding is not possible or practical in these studies. Patients in these trials 

must know whether or not they are undertaking breathing training or asthma 

education, as compliance is critical to the study. However it is possible to blind the 

assessor who is analysing the results of the trial. 

Five trials described that the blinding of participants and personnel was not 

possible and were judged to have a high risk of bias, and the outcomes may be 

influenced by the lack of blinding (Thomas 2003; Holloway 2007; Thomas 2009; 

Vempati 2009; Grammatopoulou 2011). Eight studies did not describe blinding of 

participants and personnel, so they were judged to have an unclear risk of bias 

(Nagarathna 1985; Girodo 1992; Fluge 1994; Vedanthan 1998; Sodhi 2009; Bidwell 

2012; Singh 2012; Prem 2013). 

Blinding of outcome assessors was described in five studies (Vedanthan 1998; 

Thomas 2003; Holloway 2007; Grammatopoulou 2011; Prem 2013). In 

Grammatopoulou 2011 participants were assessed by the same trained assessor, 

blinded to the patients' treatment allocation. In Thomas 2003 the questionnaires 

completed by the participants were scored blinded by the investigator. In Vedanthan 
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1998 the records of the yoga and control groups were coded during the study period 

and the decoded data were unavailable to the principal investigators. In Prem 2013 

the parameters were recorded pre and post-training by a person blinded to the 

allocation of groups. Eight studies did not describe blinding of outcome assessment, 

so they were judged to have an unclear risk of bias (Nagarathna 1985; Girodo 1992; 

Fluge 1994; Thomas 2003; Vempati 2009; Sodhi 2009; Bidwell 2012; Singh 2012).   

Incomplete outcome data (attrition bias)   

Four studies did not describe the occurrence of withdrawals and dropouts and 

were judged to be at unclear risk of bias (Nagarathna 1985; Girodo 1992; Vempati 

2009; Sodhi 2009). In three studies there were no withdrawals and dropouts and they 

were judged to have a low risk of bias (Vedanthan 1998; Grammatopoulou 2011; 

Bidwell 2012). Six studies described withdrawals and dropouts and they were also 

judged to have a low risk of bias because the missing outcome data were balanced 

in numbers across intervention groups (Thomas 2003; Holloway 2007; Thomas 

2009) and because the reasons for missing outcome data were unlikely to be related 

to true outcome (Fluge 1994; Singh 2012; Prem 2013). 

Selective reporting (reporting bias)   

Two studies were registered in clinicaltrials.gov and all of the study’s pre-

specified primary and secondary outcomes have been reported in the pre-specified 

way (Holloway 2007; Vempati 2009). They were then judged to have a low risk of 

bias. Six studies adequately reported outcome data for all primary and secondary 

outcomes as listed in the methods, although the protocol for each study is not 

available (Grammatopoulou 2011; Nagarathna 1985; Thomas 2003; Thomas 2009; 

Sodhi 2009; Singh 2012). Five studies were judged to be at high risk of bias because 

one or more outcomes of interest in the review are reported incompletely so that they 

cannot be entered in a meta-analysis (Fluge 1994; Girodo 1992; Vedanthan 1998; 

Bidwell 2012; Prem 2013). 

Other potential sources of bias   
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We were unable to identify any other potential biases in four studies (Thomas 

2003; Holloway 2007; Grammatopoulou 2011; Prem 2013). Nine studies were judged 

to be at unclear risk of bias as they did not provide sufficient information to assess 

whether an important risk of bias exists (Nagarathna 1985; Girodo 1992; Fluge 1994; 

Vedanthan 1998; Thomas 2009; Vempati 2009; Sodhi 2009; Bidwell 2012; Singh 

2012). 

Effects of interventions   

Breathing exercises versus inactive control 

Primary outcome: Quality of life 

Six studies involving 381 patients reported an improvement in quality of life in 

the groups that were submitted to breathing exercises (Holloway 2007; Vempati 

2009; Grammatopoulou 2011; Bidwell 2012; Singh 2012; Prem 2013). One study 

(Holloway 2007) reported data at baseline and at post-treatment (at 6 and at 12 

months after baseline), one (Grammatopoulou 2011) at baseline, 1, 2 and 6 months 

and one (Vempati 2009) at baseline, 2, 4 and 8 weeks. In Bidwell 2012; Singh 2012 

and Prem 2013 data were reported at baseline and at post-treatment. Two of these 

studies (Holloway 2007; Vempati 2009) were included in meta-analysis, however due 

to substantial heterogeneity as indicated by an I2 statistic of 77%, they were not able 

to be pooled (Analysis 1.1). The reason for this heterogeneity may be due to 

methodological differences in the studies, such as: type of breathing exercise 

(Papworth Method versus yoga) and duration of intervention (5 sessions of the 

Papworth Method versus 4 hours during 2 weeks of yoga) for Holloway 2007 and 

Vempati 2009, respectively. 

Holloway 2007 demonstrated a significant improvement (P = 0.05) in quality of 

life in the group that performed breathing exercises comparing with the control group. 

Vempati 2009 showed an improvement in quality of life in both groups (P = 0.013), 

but there was an early improvement in the group that performed breathing exercises. 

Grammatopoulou 2011 showed that the group who performed breathing exercises 

showed improvement in this outcome compared to control (P < 0.05). Bidwell 2012 
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found significant improvements (p < 0.05) in quality of life with the yoga training, 

while no changes were found in the control group. Singh 2012 observed a significant 

difference favouring the group submitted to the intervention with a P value ˂ 0.001 to 

all four domains of the AQLQ. In Prem 2013, at post-intervention, the Buteyko group 

showed better trends of improvement in total AQLQ score when comparing to 

pranayama (P = 0.056). The comparison between Buteyko and control groups 

showed statistical difference favouring Buteyko (P = 0.0001). In the comparison 

between pranayama and control groups, pranayama showed significant improvement 

(P = 0.042) in total AQLQ score. 

Secondary outcome: Asthma symptoms 

Five studies involving 331 patients reported asthma symptoms (Girodo 1992; 

Vedanthan 1998; Holloway 2007; Grammatopoulou 2011; Prem 2013). Meta-analysis 

was possible for two studies for this outcome (Holloway 2007; Grammatopoulou 

2011) (Analysis 1.2; Figure 2). Assessment of heterogeneity revealed no significant 

difference between these two studies (I2 = 0%). Meta-analysis showed significant 

difference favouring breathing exercises group (MD -3.22; 95% CI -6.31, -0.13). The 

other three studies (Girodo 1992; Vedanthan 1998; Prem 2013) did not report 

sufficient data to enter meta-analysis. From these, one study reported that there was 

no significant improvement in asthma symptoms for the group that performed the 

intervention (Vedanthan 1998). In Prem 2013, at post-intervention, the Buteyko group 

showed better trends of improvement in total AQLQ score when comparing to 

pranayama (P = 0.056). The comparison between Buteyko and control groups 

showed statistical difference favouring Buteyko (P = 0.0001). In the comparison 

between pranayama and control groups, pranayama showed significant improvement 

(P = 0.042) in total AQLQ score. 

Secundary outcome: Number of acute exacerbations 

Only one study reported this outcome (Nagarathna 1985). The intervention 

group involving 53 patients attended a yoga program of two and a half hours daily 

during two weeks. This study showed significant improvement (P < 0.005) in the 
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number of exacerbations in the group that received the intervention (Nagarathna 

1985).  

Secundary outcome: Physiological measures 

Six studies involving 462 patients reported improvement in physiological 

measures in the groups who performed the intervention (Nagarathna 1985; Sodhi 

2009; Vempati 2009; Grammatopoulou 2011; Bidwell 2012; Prem 2013). Four 

studies did not show significant differences in physiological measures (Fluge 1994; 

Vedanthan 1998; Holloway 2007; Singh 2012). Only two of the ten studies (Sodhi 

2009; Vempati 2009) were included in meta-analysis (Analysis 1.3, Analysis 1.4, 

Analysis 1.5, Analysis 1.6; Analysis 1.7). However due to the substantial 

heterogeneity indicated by an I2 statistic greater than 50% for all variables evaluated 

in lung function (PEF, FVC, FEV1,FEV1/FVC, FEF25-75%)  they were not able to be 

pooled. The reason for this heterogeneity may be attributed to methodological 

differences in the studies, such as: sample size (120 versus 57) and duration of 

intervention (45 minutes duration for 8 weeks versus 4 hours for 2 weeks), for Sodhi 

2009 and Vempati 2009, respectively. 

Secondary outcomes: In-patient hospitalisation episodes, GP appointments, days off 

work and subjective evaluation of the intervention 

These outcomes were not reported in any of the studies. 

Breathing exercises versus asthma education 

Primary Outcome: Quality of life 

Two studies involving 194 patients assessed this outcome and reported that 

there was an improvement in quality of life of patients who undertook breathing 

exercises compared to those who had education (Thomas 2003; Thomas 2009). One 

study had follow-up periods of 1 and 6 months (Thomas 2003) showing a significant 

improvement (P = 0.018) of quality of life in the intervention group at the first follow-

up (1 month). The second study (Thomas 2009) showed a 1-month period in which 
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the intervention was performed in 3 sessions and the assessment was made before 

and at one and at six months after intervention. This study showed a significant 

improvement in this outcome only after the follow-up of six months. 

Secundary outcome: Asthma symptoms 

Two studies involving 194 patients assessed asthma symptoms (Thomas 

2003; Thomas 2009). Both of them carried out the assessment of symptoms at 

baseline, 1 month and 6 months after intervention (Thomas 2003; Thomas 2009). 

However, the study of Thomas 2003 showed significant improvement (P = 0.04) for 

symptoms in the intervention group at the follow-up of 1 month. While the opposite 

occurred for the study of Thomas 2009 that showed a significant improvement (P = 

0.01) only at the follow-up of 6 months. 

Secundary outcome: Physiological measures 

Only one study assessed this outcome (Thomas 2009). This study assessed 

FEV1 checking that there was no significant difference (P = 0.07) between the 

intervention and the control groups. 

Secondary outcomes: Number of acute exacerbations, in-patient hospitalisation 

episodes, GP appointments, days off work and subjective evaluation of the 

intervention 

These outcomes were not reported in these two studies. 

Withdrawals, dropouts and adverse effects 

Fluge 1994 - Withdrawals and dropouts were not reported. Three patients in the 

control group were reported as having additional oral steroids for acute 

exacerbations which were not related to the intervention. 

Girodo 1992 - No withdrawals or adverse effects during the trial period were 

reported. 
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Nagarathna 1985 - Patients who stopped the practices or did not practice for more 

than 16 days each month were eliminated from the study. In total 25 patients 

dropped out of the study. No adverse effects were recorded. 

Vedanthan 1998 - No withdrawals or dropouts occurred. 

Thomas 2003 - Five patients, from the control and breathing exercise groups, were 

reported to have withdrawn for various reasons during the intervention and the 6 

month follow up period. One patient developed an exacerbation of a non-respiratory 

illness and withdrew from the study and another in the control group died from a 

cardiac condition in the assessment period. 

Holloway 2007- Six patients were excluded from the study during the follow-up. 

Thomas 2009 - 21 subjects from the experimental group withdrew from study: 14 pre-

intervention, and 7 after intervention but before assessment. 10 subjects from the 

control group withdrew from study: 8 pre-intervention, 2 after intervention but before 

assessment. At the follow-up period 10 subjects from the experimental group and 13 

subjects from the control group didn't return the 6-month questionnaires. 

Vempati 2009 - One subject in the yoga group, and two subjects in the control group 

discontinued the study. The results presented in this study are based on the data 

collected from the 57 subjects who completed the study (yoga group, n = 29; control 

group, n = 28). 

Sodhi 2009 - The study didn't report dropouts. 

Grammatopoulou 2011 - No withdrawals or dropouts occurred. 

Bidwell 2012 - No withdrawals or dropouts occurred. 

Singh 2012 - Four subjects withdrew from the study, one found the lung exercises to 

be inconvenient, and three had respiratory tract infection. 

Prem 2013 - Five participants were excluded due to non compliance to treatment.   

Discussion   

Summary of main results   

This systematic review assessed the evidence for the efficacy of breathing 

exercises in the treatment of patients with asthma. A total of 13 studies involving 906 

participants satisfied the inclusion criteria. Although these studies met the inclusion 
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criteria, they differed significantly for intervention characteristics, such as: type of 

breathing exercise, number of participants, number and duration of sessions, 

reported outcomes and statistical presentation of data. These differences limited 

meta-analysis.   

The included studies reported that the breathing exercises were well tolerated 

by patients and no adverse effects related to the intervention were described. Also 

according to the data from these studies, breathing exercises were related to an 

improvement in quality of life, asthma symptoms and number of exacerbations. There 

was no significant difference between groups for physiological measures in five from 

the eleven studies that assessed this outcome while the other six showed a 

significant difference for this outcome which favoured breathing exercises. 

As the included studies employed different interventions with different 

methodologies, meta-analysis was not possible for quality of life and lung function 

due to high heterogeneity. For asthma symptoms meta-analysis showed an 

improvement favouring the group that was submitted to breathing exercises. 

However, this meta-analysis was performed with only two studies. 

Overall completeness and applicability of evidence   

The types of breathing exercises which were related to an improvement of 

quality of life, asthma symptoms and number of exacerbation were the Papworth 

Method, Buteyko, diaphragmatic breathing and yoga. The ones which improved lung 

function were Buteyko, yoga and diaphragmatic breathing. However, the effects seen 

may represent a combination of many characteristics rather than breathing exercises 

alone. Some of the included studies involved group sessions in which patients were 

able to talk to each other and shared their experiences. This can also be considered 

as a therapeutic procedure which may affect the sensation of well being (Evans 

1993). The awareness of the participation in the study as well as the sensation of 

increased care and cure, and also the specialists’ recommendations to continue 

regular asthma medication are characteristics that must be considered when 

interpreting the findings of an experimental study (Grammatopoulou 2011). 

Moreover, asthma severity of participants from the included studies varied 

from mild to moderate, so it was not possible to assess the effects of breathing 
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exercises on patients with severe asthma. The samples from studies consisted solely 

of outpatients. Besides that, four of the eight outcomes proposed by this review were 

not addressed: in-patient hospitalisation episodes, reduction in general practice (GP) 

and hospital out-patient appointments, days off work, and patient's subjective 

evaluation of the intervention.  

Quality of the evidence   

This systematic review was limited by the quality of existing data. Some points 

must be taken into consideration when analysing the results of this review: small 

sample size and small number of sessions of some studies coupled with limitations in 

the design and reporting of studies leading to risk of bias. 

In general, the included studies had a small number of participants. Moher 

1994 conducted a study which reviewed 383 randomised controlled trials, concluding 

that most trials with negative results did not have large enough sample sizes to 

detect relative difference. Furthermore, the number of sessions among studies was 

small with a larger duration of 6 months. 

From the thirteen studies included in the review, only four described the 

method of random sequence generation and were classified as “low risk of bias”. 

Most of the included studies (nine) had an unclear risk of bias. In addition, the 

allocation concealment was described in only two studies which had a low risk of bias 

for this item. The other eleven studies did not describe the allocation concealment 

and then had an unclear risk of bias. According to Savović 2012, inadequate 

reporting of trial methods can severely impede the assessment of trial quality and the 

risk of bias in trial results. Also according to this study, this is a particular problem for 

the assessment of sequence generation and allocation concealment, which are often 

not described in trial publications (Savović 2012). In addition, inadequately reported 

randomisation has been associated with bias in estimating the effectiveness of 

interventions (Moher 2001). 

In a randomised controlled trial, at least three distinct groups (trial participants, 

trial personnel and outcome assessors) can potentially be blinded (Savović 2012). 

When conducting a randomised controlled study that involves breathing exercises it 

is not possible for the patients and for the personnel to be blinded to the intervention 
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(Holloway 2007). However, the blinding of the outcome assessors is possible. This 

item was described in five trials. From this, four had a low risk of bias and one had a 

high risk of bias due to the lack of blinding. The other included studies had an unclear 

risk of bias. The lack of or unclear double blinding can be associated with marked 

exaggeration of intervention effect estimates (Savović 2012). 

Potential biases in the review process   

Although there was an attempt to apply a systematic process for including and 

excluding studies in this review besides following the criteria prespecified in the 

protocol with robust methods for data collection and risk of bias assessment, the final 

decisions are open to interpretation or criticism. 

Incomplete outcome data may be considered a potential source of bias of this 

review. This has also limited analysis as the data from these studies could not be 

entered in a meta-analysis. Also related to meta-analysis, the subgroup and the 

sensitivity analysis were not possible due to the impossibility to obtain sufficient data. 

This could have showed if there are differences among degree of asthma severity, 

age groups and duration of treatment. Moreover, sensitivity analysis could have 

identified the influence of some factor (such as trails quality and trials size) in the 

results which could also have showed a source of the substantial heterogeneity 

found among the studies for the outcomes quality of life and lung function.   

Agreements and disagreements with other studies or reviews   

The current review update included eight new randomised controlled trials and 

removed two trials that were included in the last published version of this review. In 

addition, this review brings together trials that were not included in previous 

systematic reviews (Ernst 2000; Ram 2003). These two reviews assessed the 

effectiveness of breathing exercises in the management of asthma. The outcomes 

assessed by Ernst 2000 were asthma symptoms and lung function and the ones 

assessed by Ram 2003 were quality of life, asthma symptoms, number of 

exacerbations and lung function, the same outcomes assessed by the studies 

included in this review. 
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The findings of this review show that, even though outcomes reported from 

individual trials showed an improvement in quality of life indices, asthma symptoms, 

number of exacerbations and lung function of patients submitted to breathing 

exercises, there is not enough evidence supporting the efficacy of breathing 

exercises in these outcomes. The systematic review performed by Ernst 2000 

affirmed that, on the basis of the data available, it was not possible to make firm 

judgments. Also, this review suggested that breathing techniques seem to have 

some potential and should be tested rigorously in the future. Similarly, the systematic 

review performed by Ram 2003 concluded that due to the limited evidence available 

from the small randomised-controlled trials included in the review, it was not possible 

to draw any firm conclusions as to the effectiveness of breathing exercises in the 

treatment and management of asthma. 

It is important to emphasize that, even though the results of this review are in 

accordance with results found by the two previous systematic reviews (Ernst 2000; 

Ram 2003), there are some methodological differences among these studies. The 

review of Ernst 2000 was published more than one decade ago. Moreover, this 

review included two crossover studies and one study performed with children 

admitted to hospital with acute severe asthma. Ram 2003 included only six studies 

which did not involved the same breathing exercises techniques that were comprised 

by the present review, such as the Papworth Method. 

Authors' conclusions   

Implications for practice   

This review indicates that breathing exercises are well tolerated in people with 

asthma. Also, meta-analysis on 2 studies showed that breathing exercises may have 

positive effects on asthma symptoms. Even though outcomes that were reported 

from individual trials do show that breathing exercises may have a role in the 

treatment and management of asthma, there is no conclusive evidence in this review 

to support or refute the benefits of these techniques in terms of quality of life, asthma 

symptoms, number of exacerbations and lung function. This was due to the small 

number of participants in most of the included studies, small number of sessions, 
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methodological differences among the included studies, trials with poor methodology, 

and statistical heterogeneity found among the studies for three from the four 

outcomes assessed by meta-analysis. There are no available data regarding the 

effects of breathing exercises on in-patient hospitalisation episodes, reduction in GP 

and hospital out-patient appointments, days off work, and patient's subjective 

evaluation of the intervention. 

Implications for research   

There is a need for well conducted randomised controlled trials to assess the 

clinical benefits of breathing exercises in the management of asthma, including those 

that were not assessed by the studies included in this review: in-patient 

hospitalisation episodes, reduction in GP and hospital out-patient appointments, days 

off work, and patient's subjective evaluation of the intervention. Furthermore, much 

more attention needs to be paid to good reporting and high quality study design in 

the future, including items such as: adequate random sequence generation and 

allocation concealment, blinding of outcome assessor, and determination of the trial 

sample size before the beginning of the studies. 
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Characteristics of studies 

Characteristics of included studies 

Bidwell 2012  

Methods Design: randomised controlled trial 

Method of randomisation: not described. 

Method of allocation concealment: not described 

Outcome assessor blinding: not described 

Withdrawal/ dropouts: Not described. 

Participants Country: USA. 

Setting: Human Performance Laboratory 

Healthy status: mild-to-moderate asthma. 

There were 2 arms in this trial (yoga and control group). 

Total sample: 19 female subjects 

Mean age: 43 ± 4 (yoga group) and 40 ± 4 (control group). 

Age range: 20-65 years. 

Exclusion criteria: Subjects were excluded if they were smokers, 

participated in yoga therapy in the previous 12 months, were diagnosed as 

having hypertension, major orthopedic injuries prohibiting the performance 

of various yoga postures, and/or currently taking any medications that would 

alter autonomic function. 

Interventions Active treatment: the yoga training consisted of two 1-hour supervised yoga 

sessions/week for 10 weeks. Additionally, participants were required to 

perform one 30-minute session/week at home, which was based on a 
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written lesson plan (5 minutes of deep breathing, 20 minutes of asanas, and 

5 minutes of meditation and relaxation). 

Control group: Control group participants were instructed not to participate 

in any yoga or related breathing practices for the duration of the study. 

Outcomes Quality of life (St. George’s Respiratory Questionnaire) 

Spirometry response 

Notes We have written to the author for further clarification regarding total sample 

size and the values of the SGRQ and of pulmonary function test. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence 

generation (selection bias) 

Unclear risk 
The method of sequence generation is not described. 

Allocation concealment 

(selection bias) 

Unclear risk 
The method of concealment is not described. 

Blinding of participants and 

personnel (performance bias) 

Unclear risk Insufficient information to permit judgement of ‘Low 

risk’ or ‘High risk'. 

Blinding of outcome 

assessment (detection bias) 

Unclear risk Insufficient information to permit judgement of ‘Low 

risk’ or ‘High risk'. 

Incomplete outcome data 

(attrition bias) 

Low risk 
No missing outcome data. 

Selective reporting (reporting 

bias) 

High risk One or more outcomes of interest in the review are 

reported incompletely so that they cannot be entered in 

a meta-analysis. 

Other bias Unclear risk Insufficient information to assess whether an important 

risk of bias exists. 

 

Fluge 1994  

Methods Design: randomised controlled trial over 3 weeks. 

Method of randomisation: randomly assigned into three equal groups 

(12x3). 

Method of allocation concealment: not described. 
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Outcome assessor blinding: not described. 

Withdrawal/ dropouts: 3 dropouts described. 

(This paper was translated from German) 

Participants Country: Germany. 

Setting: Community. 

Healthy status: mild asthma. 

There were 3 arms in this trial (yoga, Physiotherapy and physical exercises 

and control group). 

Total sample: 36 subjects (14 males and 22 females). 

Mean age: 48.8 ±1.8. 

Age range: 21-55 years. 

12 patients in each group. 

Exclusion criteria: cardiopulmonary complications due to asthma, 

exacerbation 8 weeks before the beginning of the study, smoke. 

Interventions Active treatment: 3 weeks training of three hours, 15 times total. 

Intervention group: yoga consisted of Asana, Mudra, Pranayama, Kriya and 

Yoga Nidra. 

Control group received no additional treatment. 

Participants were re-evaluated after 15 sessions. 

Outcomes Spirometry. 

Notes We have written to the author for further clarification. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence generation 

(selection bias) 

Unclear risk The method of sequence generation is not 

described. 

Allocation concealment (selection 

bias) 

Unclear risk 
The method of concealment is not described. 

Blinding of participants and 

personnel (performance bias) 

Unclear risk Insufficient information to permit judgement of 

‘Low risk’ or ‘High risk'. 

Blinding of outcome assessment 

(detection bias) 

Unclear risk Insufficient information to permit judgement of 

‘Low risk’ or ‘High risk 

Incomplete outcome data (attrition 

bias) 

Low risk Reasons for missing outcome data unlikely to 

be related to true outcome. 
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Selective reporting (reporting bias) High risk One outcome of interest in the review is 

reported incompletely. 

Other bias Unclear risk Insufficient information to assess whether an 

important risk of bias exists. 

Girodo 1992  

Methods Design: randomised controlled trial over 16 weeks 

Method of randomisation: not described. 

Method of allocation concealment: not possible. 

Outcome assessor blinding: not described. 

Withdrawal/ dropouts: Attrition occurred in the run-in period in all groups 

except controls. Attrition during trial and at follow-up not reported. 

Participants Country: Canada 

Setting: Community 

Time: December to May 

Subjects: From media solicitations for asthmatics, 274 respondents. 

Eligible: 92 

Randomised: 92 to 4 groups. 

Providers: 2 deep diaphragmatic breathing (DDB) groups, one taught by a 

singing instructor the other by a 25 year old asthma patient. Physical 

education group led by student with PE experience. Control group: waiting 

list subjects. 

Data at the end of the 2 week run in period: 

DDB groups: n = 32: 20 (62%) female. Mean age: 28.61 (11.21). 

PE group: n = 12: 8 (66%) female. Mean age: 34.92 (10.53) 

Waiting list control group: n = 23: 13 (56% female). Mean age: 32.9 (6.55). 

Inclusion criteria: detailed examination of the history of their condition - 

doctor's approval, and informed consent. 

Exclusion criteria: History of allergies, severe asthma, chest disease, 

diabetes, inability to make 26 week commitment. 

Interventions Duration: active treatment: 16 weeks training of one hour 3 times a week. 

Breathing groups; physical and respiratory exercises to enlarge the thoracic 

cage and increase the capacity for maximum lung efficiency during 

expiration. 

PE group: physical exercises with no emphasis on deep diaphragmatic 

breathing. 
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Control/placebo: waiting list controls had pre-test assessment of 'chronicled' 

medication use and asthma symptoms. 

Re-evaluated after 8 and 16 weeks. 

Co-intervention: no information given. 

Data from the 2 breathing groups was combined. 

Outcomes Asthma symptom checklist. 

Notes We have written to the author for information on randomisation methods and 

further data. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence generation 

(selection bias) 

Unclear risk 
Method of sequence generation not described. 

Allocation concealment 

(selection bias) 

Unclear risk 
Method of allocation concealment not described. 

Blinding of participants and 

personnel (performance bias) 

Unclear risk Insufficient information to permit judgement of ‘Low 

risk’ or ‘High risk'. 

Blinding of outcome 

assessment (detection bias) 

Unclear risk Insufficient information to permit judgement of ‘Low 

risk’ or ‘High risk’ 

Incomplete outcome data 

(attrition bias) 

Unclear risk Insufficient information to permit judgement of ‘Low 

risk’ or ‘High risk’ 

Selective reporting (reporting 

bias) 

High risk One outcome of interest in the review is reported 

incompletely so that it cannot be entered in a meta-

analysis. 

Other bias Unclear risk Insufficient information to assess whether an 

important risk of bias exists. 

 

Grammatopoulou 2011  

Methods Design: randomised controlled trial over 6 months. 

Method of randomisation: undertaken by sealed envelopes 

Method of allocation concealment: undertaken by sealed envelopes 

Outcome assessor blinding: assessors were blinded to the patients’ 
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treatment allocation 

Withdrawal/ dropouts: none. 

Participants Country: Greece 

Setting: outpatient 

Healthy status: mild to moderate asthma 

Mean age: 45.45 ± 12.67 (control group) and 48.15 ± 14.63 (intervention 

group). Age range: 18-60 years old. 

Gender: 10 males and 10 females (control group), 13 males and 7 females 

(intervention group) 

Total sample: 40 patients. 

Exclusion criteria: patients older than 60 years, smokers, use of oral 

corticosteroids in the previous 3 months, heart disease, participation in a 

prior asthma education program. 

Interventions The intervention consisted of two phases: 

The first phase (1 month) consisted of a 60-minute, small group session 

(five patients/group) where patients were educated in: (1) the “normal” 

breathing pattern as well as for the pattern during exacerbations, (2) 

recognizing asthma symptoms, and (3) the comprehension of their ability to 

modify their breathing pattern targeting the self-management of the 

symptoms and expressed their perceived severity of asthma and the 

benefits and barriers of adapting a modified breathing pattern for a 6-month 

period. This phase also included twelve individual sessions (three/week) of 

nearly 1 hour duration each, comprised education and practice of: (1) 

diaphragmatic breathing, (2) nasal breathing, (3) short hold of breath (2–3 

seconds), and (4) adaptation of the speech pattern (speaking, singing), in 

any position, during physical activity, and in asthma exacerbation. 

The second phase (5 months) consisted of instructions regarding the 

duration (20 minutes at least) and frequency (2–3 times/day) of training at 

home for the remaining months, as well as for the adaptation of the 

breathing behavior in leisure-time physical activities. 

The control group did not receive any additional treatment. 

Outcomes Quality of life (measured by the SF-36 questionnaire). 

Asthma control was measured by the Asthma Control Test (ACT) whose 

score ranges from 5 (poorly controlled) to 25 (completely controlled). 

Nijmegen Questionnaire (used to screen the hyperventilation syndrome). 

Spirometry. 

Notes We have written to the author for further clarification regarding the scores of 
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the SF-36 questionnaire. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence 

generation (selection bias) 

Low risk Random allocation was undertaken by sealed 

envelopes. 

Allocation concealment 

(selection bias) 

Low risk Allocation concealment was undertaken by sealed 

envelopes. 

Blinding of participants and 

personnel (performance bias) 

High risk No blinding of participants and personnel and the 

outcome is likely to be influenced by lack of blinding. 

Blinding of outcome 

assessment (detection bias) 

Low risk Participants were assessed by the same trained 

assessor, blinded to the patients’ treatment allocation. 

Incomplete outcome data 

(attrition bias) 

Low risk 
No missing outcome data. 

Selective reporting (reporting 

bias) 

Low risk The study protocol is not available but the published 

reports include all expected outcomes, including those 

that were pre-specified. 

Other bias Low risk The study appears to be free of other sources of bias. 

Holloway 2007  

Methods Design: randomised controlled trial over five sessions. 

Method of randomisation: undertaken by a computer-generated number 

sequence assigning consecutive subject ID numbers either a 1 or 2 to 

denote intervention or control condition. 

Method of allocation concealment: not described. 

Outcome assessor blinding: not possible. 

Withdrawal/ dropouts: 13 patients dropped out (7 after 6 months and 6 after 

12 months) 

Participants Country: England, UK 

Setting: semi-rural GP practice 

Healthy status: mild to moderate asthma 

Mean age: 49.3 ± 14.2 (control group) and 50.2 ± 14.0 (intervention group) 

Gender: 18 males and 28 females (control group), 18 males and 21 females 
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(intervention group) 

Total sample: 85 patients. 

Inclusion criteria: patients aged 16–70 years, able to understand, read and 

write English, with a commitment to participate for possibly eight 

attendances, willing to give written informed consent and with no serious co-

morbidity. 

Interventions The intervention group received five 60-minute individual sessions with the 

Papworth method from a respiratory physiotherapist. The Papworth method 

consisted of five components: breathing training, education, relaxation 

training, integration of ‘‘appropriate’’ breathing and relaxation techniques 

into daily living activities, and home exercises (audiotape or CD containing 

reminders of the breathing and relaxation techniques). 

The control group received no additional treatment. 

Assessments took place at baseline and at 6 and 12 months after baseline. 

Outcomes Quality of life measured by the St George’s Respiratory Questionnaire 

(SGRQ) which assesses impaired respiratory symptoms and quality of life 

relating to these. 

Hypocapnic symptoms assessed by the Nijmegen questionnaire. 

Spirometry. 

Notes N/A. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence 

generation (selection 

bias) 

Low risk 
Randomisation was undertaken by a computer-generated 

number sequence. 

Allocation concealment 

(selection bias) 

Unclear risk Insufficient information to permit judgement of ‘Low risk’ or 

‘High risk”. 

Blinding of participants 

and personnel 

(performance bias) 

High risk 
No blinding of participants and personnel and the outcome is 

likely to be influenced by lack of blinding. 

Blinding of outcome 

assessment (detection 

bias) 

High risk 
Blinding of outcome assessment was not possible and the 

outcome measurement may be influenced by lack of blinding. 
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Incomplete outcome 

data (attrition bias) 

Low risk Missing outcome data balanced in numbers across 

intervention groups (seven from the intervention group and 6 

from the control group), with similar reasons for missing data 

across groups 

Selective reporting 

(reporting bias) 

Low risk The study protocol is available and all of the study’s pre-

specified (primary and secondary) outcomes that are of 

interest in the review have been reported in the pre-specified 

way. 

Other bias Low risk The study appears to be free of other sources of bias. 

Nagarathna 1985  

Methods Design: randomised controlled trial over two weeks. 

Method of randomisation: not described. 

Method of allocation concealment: not described. 

Outcome assessor blinding: not described. 

Withdrawal/dropouts: patients who stopped practicing or did not practice for 

more than 16 days each month were eliminated from the study. No other 

reason for attrition was noted. 25 (47%) dropped out; 7 after 6 months, 7 

after 12 months, 2 after 18 months 4 after 24 months, 5 after 30 months. 

Participants Country: India. 

Setting: Yoga Therapy and Research Centre. 

Subjects: n =106. 

Yoga group: n=53, 15 (28%) female. 

Mean age: 26.36. 

Age range: 9-47. 

Control group: n = 53, 15 (28%) female. 

Mean age: 26.41 

Age range: 9-47 

Asthma diagnosis: satisfying the clinical criteria of Crotton, Douglas and 

Shivpuri. 

Inclusion criteria: established bronchial asthma. 

Exclusion criteria: not recorded. 

Interventions Active treatment: 

training programme over 2 weeks with 2.5 hours daily. Included were: 

breathing exercises associated with simple movements; yoga loosening 

exercises; various physical postures combined with slow breathing and 
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exercise; relaxation and slow deep breathing; meditation and devotional 

session including chanting; weekly traditional voluntary nose and stomach 

wash techniques; yoga philosophy lectures and discussions. 

Patients were instructed to continue the practises daily during the follow-up 

period of 30 months. 

Control group: continued taking the usual drugs during the study. Patients in 

this group were reported for check ups every 6 months. 

Co-intervention: No inhalers used. Continued with usual, self-regulated 

broncho-dilators and injections. The doctor decided if a change in the 'brand' 

of drug was required. 

Patients kept diaries recording drug usage, number and severity of attacks 

of airway obstruction. 

Outcomes Pulmonary function: PEF 

Number and severity of attacks (1 = mild, but did not disturb sleep or daily 

routine; 2 = moderate, disturbed sleep and daily routine and was relieved by 

oral drugs; 3 = severe, required injection or admission to hospital). 

Notes Written to author for clarification. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence 

generation (selection bias) 

Unclear risk 
The method of sequence generation is not described. 

Allocation concealment 

(selection bias) 

Unclear risk 
The method of concealment is not described. 

Blinding of participants and 

personnel (performance 

bias) 

Unclear risk 
Insufficient information to permit judgement of ‘Low risk’ or 

‘High risk'. 

Blinding of outcome 

assessment (detection 

bias) 

Unclear risk 
Insufficient information to permit judgement of ‘Low risk’ or 

‘High risk’ 

Incomplete outcome data 

(attrition bias) 

Unclear risk Insufficient reporting of attrition/exclusions to permit 

judgement of ‘Low risk’ or 'High risk' 

Selective reporting 

(reporting bias) 

Low risk 
The published reports include all expected outcomes 
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Other bias Unclear risk Insufficient information to assess whether an important 

risk of bias existsBlinding of participants and personnel 

(performance bias) Days off work 

 

Prem 2013  

Methods Design: randomised controlled trial 

Method of randomisation: patients were assigned to three groups through 

block randomisation 

Method of allocation concealment: allocation was concealed in sequentially 

numbered, sealed, opaque envelopes 

Outcome assessor blinding: Patient’s parameters were recorded pre and 

post training for three months by a person blinded to the allocation of the 

groups. 

Withdrawal/ dropouts: 5 dropouts described. 

Participants Country: India. 

Setting: conducted at an outpatient department of chest medicine. 

Healthy status: not described. 

There were 3 arms in this trial (Buteyko, Pranayama and control group). 

Total sample: 120 subjects, 40 patients in each group. 

Mean age: 38 ± 13 (Buteyko group), 35 ± 13 (pranaiama group) and 41 ± 14 

(control group). 

Age range: 18-60 years. 

Exclusion criteria: Patients were excluded if they had medical conditions 

impairing the performance of breathing techniques, had previous history of 

breathing retraining, were pregnant and non-compliance with exercise for 

more than 15% of study period. 

Interventions Active treatment: 3–5 days with a session of 60 minutes each day. They 

were then followed up for three months and were instructed to practice the 

exercise for 15 minutes twice daily. 

Intervention group: Buteyko and Pranayama. 

Control group received no additional treatment. 

Outcomes Quality of life (Asthma Quality of Life Questionnaire - AQLQ) 

Asthma symptoms (Asthma Control Questionnaire - ACQ) 

Pulmonary function test. 

Notes We have written to the author for further clarification regarding asthma 
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severity of the patients and the values of the AQLQ, ACQ and pulmonary 

function test. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence 

generation (selection bias) 

Low risk Patients were assigned to three groups through block 

randomisation. 

Allocation concealment 

(selection bias) 

Low risk The method of allocation was concealed in sequentially 

numbered, sealed, opaque envelopes. 

Blinding of participants and 

personnel (performance bias) 

Unclear risk Insufficient information to permit judgement of ‘Low 

risk’ or ‘High risk'. 

Blinding of outcome 

assessment (detection bias) 

Low risk The assessments were performed by a person blinded 

to the allocation of the groups. 

Incomplete outcome data 

(attrition bias) 

Low risk Reasons for missing outcome data unlikely to be 

related to true outcome. 

Selective reporting (reporting 

bias) 

High risk One or more outcomes of interest in the review are 

reported incompletely so that they cannot be entered in 

a meta-analysis 

Other bias Low risk The study appears to be free of other sources of bias. 

Singh 2012  

Methods Design: randomised controlled trial 

Method of randomisation: not described. 

Method of allocation concealment: not described 

Outcome assessor blinding: not described 

Withdrawal/ dropouts: Four subjects withdrew from the study. 

Participants Country: India. 

Setting: department of physiology, University College of Medical Sciences 

Healthy status: mild to moderate asthma. 

There were 2 arms in this trial (yoga and control group). 

Total sample: 60 subjects 

Mean age: not described. 

Age range: 18-60 years. 
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30 patients in each group. 

Exclusion criteria:  Subjects with a history of an exacerbation or respiratory 

tract infections current smokers, pregnant or lactating women or any other 

disorder were excluded. 

Interventions Active treatment: Group 1 (yoga training group) and Group 2 (control group). 

Yoga sessions included Pranayama (30-35 min), asanas (10 min), 

meditation (10 min) and life style modification for 5-6 days. Thereafter they 

were practicing yoga for an average of 40-50 min daily at home for 2 

months. 

Control group received no additional treatment. 

Outcomes Asthma quality of life (AQLQ) 

Pulmonary function test. 

Notes We have written to the author for further clarification regarding total sample 

size and the total score of the AQLQ. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence generation 

(selection bias) 

Unclear risk The method of sequence generation is not 

described. 

Allocation concealment (selection 

bias) 

Unclear risk 
The method of concealment is not described. 

Blinding of participants and 

personnel (performance bias) 

Unclear risk Insufficient information to permit judgement of 

‘Low risk’ or ‘High risk'. 

Blinding of outcome assessment 

(detection bias) 

Unclear risk Insufficient information to permit judgement of 

‘Low risk’ or ‘High risk’ 

Incomplete outcome data (attrition 

bias) 

Low risk Reasons for missing outcome data unlikely to 

be related to true outcome. 

Selective reporting (reporting bias) Low risk The published reports include all expected 

outcomes. 

Other bias Unclear risk Insufficient information to assess whether an 

important risk of bias exists. 

Sodhi 2009  
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Methods Design: randomised controlled trial over 8 weeks. 

Method of randomisation: not described. 

Method of allocation concealment: not described. 

Outcome assessor blinding: not described. 

Withdrawal/ dropouts: not described. 

Participants Country: India 

Setting: Departments of Medicine and Physiology, Christian Medical College 

& Hospital 

Healthy status: mild to moderate asthma 

Mean age: 35.55±10.62 years (range 17 to 50 years) in the control group 

and 38.77±9.92 years (age range: 20-50 years) in the intervention group 

Gender: 37 males and 23 females (control group) and 34 males and 26 

females (intervention group) 

Total sample: 120 patients. 

Inclusion criteria: Non-smokers in the age group of 17–50 years with mild to 

moderate asthma. 

Exclusion criteria: Patients with a history of tuberculosis, chronic obstructive 

airway disease (COPD), diabetes, renal failure, coronary artery disease and 

musculoskeletal chest deformities, respiratory tract infections within the 

previous 6 weeks and engagement in any regular exercise/training. 

Interventions Intervention group: 45-minute yoga training sessions per week with a trained 

instructor which included pranayamas (deep breathing exercises), 

kapalabhati (cleaning breath), bhastrika (rapid and deep respiratory 

movements), ujjayi (loud sound producing pranayama) and sukha purvaka 

pranayama (easy comfortable breathing). Patients were instructed to 

practice at home, 45 minutes twice daily on all days of the week. The 

subjects also maintained a diary record of each day of the yoga practice. 

Control group: conventional treatment. 

Pulmonary function tests were performed on all the patients at baseline, and 

after 4 and 8 weeks. 

Outcomes Spirometry. 

Notes The author responded to our request regarding the control group treatment. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 
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Random sequence generation 

(selection bias) 

Unclear risk The method of sequence generation is not 

described. 

Allocation concealment (selection 

bias) 

Unclear risk 
The method of concealment is not described. 

Blinding of participants and 

personnel (performance bias) 

Unclear risk Insufficient information to permit judgement of 

‘Low risk’ or ‘High risk'. 

Blinding of outcome assessment 

(detection bias) 

Unclear risk Insufficient information to permit judgement of 

‘Low risk’ or ‘High risk’ 

Incomplete outcome data (attrition 

bias) 

Unclear risk Insufficient information to permit judgement of 

‘Low risk’ or ‘High risk’ 

Selective reporting (reporting 

bias) 

Low risk The study protocol is not available but the 

published reports include all expected outcomes 

Other bias Unclear risk Insufficient information to assess whether an 

important risk of bias exists. 

Thomas 2003  

Methods Design: randomised controlled trial. 

Method of randomisation: Volunteers were randomised by numbering them 

alphabetically and using random number tables to assign them to trial 

groups. 

Method of allocation concealment: a statistician supervised the random 

allocation. 

Blinding: The assessor was blinded when marking the assessments. 

Patients could not be blinded to their treatment group as to whether they 

were attending for breathing exercise or asthma education. 

Withdrawals/dropouts: Intervention group - one had an exacerbation of a 

non-respiratory illness. Control group: one had already received a similar 

breathing training course. One died from a myocardial infarct between the 

one and six month assessments. Two subjects failed to return the six month 

questionnaires. 

Participants Country: England, UK 

Setting: semi-rural General Practice. 

Subjects: n = 33. Age range:17-65. Mean: 48.8 ± 10.9 (intervention group) 

and 48.9 ±15.6 (control group). 

7 (21%) male subjects. 
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Breathing trial: n = 17 

Control group: n = 16 

Asthma diagnosis: searches were made of medical notes of patients with a 

diagnosis of asthma made by a General Practitioner and at least one 

prescription for an inhaled or oral bronchodilator or prophylactic anti asthma 

medication in the previous year. 

Interventions Active treatment: breathing re-training with a Chartered Physiotherapist. 

Initial group treatment for 45 minutes followed by 2 individual training 

sessions lasting 15 minutes each which were 1 and 2 weeks apart. 

Explanation and training in relaxed diaphragmatic breathing given. Patients 

were assessed at 1 and 6 months post-intervention.  

Control group: 60 minute group session with asthma nurse teaching asthma 

education. Subjects invited to attend for further individual asthma review if 

they wished. 

Outcomes Quality of life measured by the Asthma Quality of Life Questionnaire 

(AQLQ). 

Dysfunctional breathing measured by the Nijmegen Questionnaire. 

Notes The author has responded with further information regarding non-parametric 

data, method of randomisation etc. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence 

generation (selection bias) 

Low risk Volunteers were randomised by numbering them 

alphabetically and using random number tables to 

assign them to trial groups. 

Allocation concealment 

(selection bias) 

Unclear risk Randomisation was supervised by a statistician but it 

does not fully describe the method of allocation 

concealment. 

Blinding of participants and 

personnel (performance bias) 

High risk No blinding of participants and personnel and the 

outcome is likely to be influenced by lack of blinding. 

Blinding of outcome 

assessment (detection bias) 

Low risk The questionnaires were scored blinded by the 

investigator 

Incomplete outcome data 

(attrition bias) 

Low risk Missing outcome data balanced in numbers across 

intervention groups, with similar reasons for missing 
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data across groups. 

Selective reporting (reporting 

bias) 

Low risk 
The published reports include all expected outcomes. 

Other bias Low risk The study appears to be free of other sources of bias. 

Thomas 2009  

Methods Design: single-blind randomised controlled trial over three sessions. 

Method of randomisation: not described. 

Method of allocation concealment: not described. 

Outcome assessor blinding: data entry and analysis were performed blind to 

randomisation status. 

Withdrawal/ dropouts: 54 withdrawals (22 pre-intervention, 9 after 

intervention and before assessment, and 23 did not return 6-month 

questionnaires). 

Participants Country: England, UK 

Setting: not described 

Healthy status: mild to moderate asthma 

Mean age: 46.0 (35.0–57.0) (control group) and 46.0 (33.0–57.3) 

(intervention group) 

Gender: 29 males and 60 females (control group) and 42 males and 52 

females (intervention group) 

Total sample: 183. 

Inclusion criteria: Non-smokers patients treated for asthma in 10 UK primary 

care general practices in Leicester, UK and having moderate impairment of 

asthma related health status (Asthma Quality of Life Questionnaire score < 

5.5). 

Interventions Both groups consisted of an initial 60 min small group session (2–4 

subjects) followed by two individual sessions of 30–45 min with 2–4 weeks 

between attendances. 

Breathing training group received explanation of normal breathing and 

possible effects of abnormal ‘‘dysfunctional breathing’’. During individual 

sessions patients were taught diaphragmatic and nasal breathing 

techniques and encouraged to practice these exercises for at least 10 min 

each day. 

Control group received three sessions of nurse-provided asthma education. 

Outcomes Quality of life measured by the Asthma Quality of Life Questionnaire 
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(AQLQ). 

Asthma control assessed by the Asthma Control Questionnaire (ACQ) and 

asthma symptoms measured by the Nijmegen hyperventilation 

questionnaire (NQ). 

Spirometry. 

Notes We have written to the author for further data. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence 

generation (selection bias) 

Unclear risk The method of sequence generation was not 

described. 

Allocation concealment 

(selection bias) 

Unclear risk 
The method of concealment was not described. 

Blinding of participants and 

personnel (performance bias) 

High risk No blinding of participants and personnel and the 

outcome is likely to be influenced by lack of blinding. 

Blinding of outcome 

assessment (detection bias) 

Unclear risk Insufficient information to permit judgement of ‘Low 

risk’ or ‘High risk’ 

Incomplete outcome data 

(attrition bias) 

Low risk Missing outcome data balanced in numbers across 

intervention groups  with similar reasons for missing 

data across groups 

Selective reporting (reporting 

bias) 

Low risk The study protocol is not available but the published 

reports include all expected outcomes. 

Other bias Unclear risk Insufficient information to assess whether an important 

risk of bias exists. 

Vedanthan 1998  

Methods Design: randomised controlled trial over three weeks. 

Method of randomisation: not described. 

Outcome assessor blinding: assessor unaware of active and control groups 

data. 

Withdrawal/ dropouts: All patients completed the study and there were no 

withdrawals or dropouts. 

Participants Country: USA. 
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Setting: University, Allergy and Asthma Clinic. Health Centre. 

Provider: Yoga teacher. 

Randomised subjects: 17 students 

Age range: 19-52, mean age: 26.5. 

Yoga trial subjects: n = 9, 3 (33%) female. Mean age: 28.12 

Controls: n = 8, 6 (75%) female. 

Mean age: 25.11. 

Asthma diagnosis: based on guidelines established by the National Asthma 

Education Panel. 

Recruitment: student volunteers from a university Asthma & Allergy clinic 

Inclusion criteria: Mild to moderate asthma. 

Exclusion criteria: not stated 

No smokers in either group. 

Adverse effects: none reported. 

Interventions Active treatment: training programme of yoga techniques including - various 

breath slowing exercises together with physical exercises, these were 

without breath holding: also physical postures, meditation, exercises and 

lectures on yoga philosophy. 

Subjects given audio cassettes and written information for home practice. 

Duration:45 minutes, 3 times a week for 16 weeks. 

Control group: no information given. 

Both groups were given peak flow meters to record daily am and pm 

readings. 

Subjects from both groups regularly attended the Health Center. 

Outcomes Pulmonary function tests. 

Symptom questionnaire which included severity and frequency of attack 

scores. 

Notes The author has responded to our enquiries with further details. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence 

generation (selection bias) 

Unclear risk 
The method of sequence generation is not described. 

Allocation concealment 

(selection bias) 

Unclear risk 
The method of concealment is not described. 
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Blinding of participants and 

personnel (performance bias) 

Unclear risk Insufficient information to permit judgement of ‘Low 

risk’ or ‘High risk'. 

Blinding of outcome 

assessment (detection bias) 

Low risk Decoded data were unavailable to the principal 

investigators 

Incomplete outcome data 

(attrition bias) 

Low risk 
No dropouts 

Selective reporting (reporting 

bias) 

High risk One or more outcomes of interest in the review are 

reported incompletely so that they cannot be entered in 

a meta-analysis. 

Other bias Unclear risk Insufficient information to assess whether an important 

risk of bias exists. 

Vempati 2009  

Methods Design: randomised controlled trial over 8 weeks. 

Method of randomisation: not described. 

Method of allocation concealment: not described. 

Outcome assessor blinding: not described. 

Withdrawal/ dropouts: not described. 

Participants Country: India 

Setting: Integral Health Clinic, All India Institute of Medical Sciences (2 

weeks) and intervention at home (6 weeks). 

Healthy status: mild to moderate asthma 

Mean age: 33.4 ± 11.5 (control group) and 33.5 ± 11.4 (intervention group) 

Gender: 20 males and 8 females (control group) and 13 males and 16 

females (intervention group) 

Total sample: 57 patients. 

Inclusion criteria: Age 18 years or older; an established diagnosis of mild-to-

moderate asthma for at least 6 months (meeting the American Thoracic 

Society spirometry criteria for mild-to-moderate asthma; taking at least one 

of the following: inhaled β-agonists, methylx-methylxanthines, 

anticholinergics, inhaled corticosteroids; and stable medication dosing for 

the past month. 

Exclusion criteria: Patients who smoked currently (or in the past year) or had 

a smoking history of greater than 5 pack-years; had a concomitant lung 

disease; were taking leukotriene inhibitors or receptor antagonists, or mast 

cell-stabilizing agents for at least 6 months; practiced yoga or any other 
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similar discipline during 6 months preceding the study; were pregnant; had a 

chronic medical condition that required treatment with oral or systemic 

corticosteroids in the past month; had a medical condition that 

contraindicated exercise; or had an unstable medical condition. 

Interventions Intervention: yoga group underwent a yoga-based lifestyle modification and 

stress management program for 4 hours a day during 2 weeks and 

additional 6 weeks of home practice. The program consisted of lectures and 

practical sessions on asanas (postures), pranayamas (breathing 

techniques), kriyas (cleansing techniques), meditation and shavasana (a 

relaxation technique). 

Control group: conventional care. 

The outcome measures were performed on all the patients at baseline, after 

2, 4 and 8 weeks. 

Outcomes Quality of life measured by the Asthma Quality of Life Questionnaire 

(AQLQ). 

Pulmonary function. 

Notes N/A. 

Risk of bias table  

Bias 
Authors' 

judgement 
Support for judgement 

Random sequence 

generation (selection 

bias) 

Unclear risk 

The method of sequence generation is not described. 

Allocation concealment 

(selection bias) 

Unclear risk 
The method of concealment is not described. 

Blinding of participants 

and personnel 

(performance bias) 

High risk 
No blinding of participants and personnel and the outcome 

is likely to be influenced by lack of blinding. 

Blinding of outcome 

assessment (detection 

bias) 

Unclear risk 
Insufficient information to permit judgement of ‘Low risk’ or 

‘High risk 

Incomplete outcome data 

(attrition bias) 

Unclear risk Insufficient reporting of exclusions to permit judgement of 

‘Low risk’ or ‘High risk’ 

Selective reporting Low risk The study protocol is available and all of the study’s pre-
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(reporting bias) specified (primary and secondary) outcomes that are of 

interest in the review have been reported in the pre-

specified way. 

Other bias Unclear risk Insufficient information to assess whether an important risk 

of bias exists. 

 

Characteristics of excluded studies 

Bowler 1998 

Reason for exclusion The control group received relaxation techniques. 

 
Cooper 2003 

Reason for exclusion Device used. 

 
Cowie 2008 

Reason for exclusion Comparison between Buteyko and chest Physiotherapy. No control group. 

 
McHugh 2003 

Reason for exclusion The control group received relaxation techniques. 

 
Opat 2000 

Reason for exclusion The control group received a placebo video.   

 
Sabina 2005 

Reason for exclusion Comparison between yoga and stretching. No control group. 

 
Saxena 2009 

Reason for exclusion Comparison between Yoga and meditation. No control group. 

 
Shaw 2011 

Reason for exclusion Device used for diaphragmatic breathing training. 
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Slader 2006 

Reason for exclusion Comparison of two breathing techniques. No control group. 

 

Characteristics of ongoing studies 

Murthy 2010 

Study name Effect of naturopathy interventions in bronchial asthma  

Methods Design: Randomised waitlisted control clinical study. 
Method of randomisation: Computer generated randomisation.  
Method of allocation concealment: An Open list of random numbers.  
Blinding/masking: not applicable. 

Participants Patients aged 18-65 years, with mild to moderate persistent asthma, non 
smokers /stopped smoking 6 months back. 

Interventions Intervention: naturopathy and yoga interventions. 
Control Intervention: waiting list control. 

Outcomes Primary Outcomes: 
1. Nyugen asthma severity index. 
2. Juniper asthma quality of life. 
3. Asthma control score. 
Secondary Outcomes: 
1. Lung function 
2. Perceived control of asthma questionnaire. 
3. Asthma Diary. 
4. Epworth daytime sleepiness scale. 

Starting date 01/10/2009 (date of first enrollment) 

Contact information INYS-Medical Research Society. Jindal Nagar. 

Notes N/A. 

 

Thomas 2011 

Study name Study of the effectiveness of breathing training exercises taught by a 
physiotherapist by either instructional videos / DVDs / internet download or 
by face to face sessions in the management of Asthma in adults 

Methods Design: Pragmatic observer blinded three arm parallel group randomised 
controlled trial. 
Method of randomisation: Not described.  
Method of allocation concealment: Not described.  

Participants Inclusion criteria: 
1. Full practice registration for a minimum of 12 months prior to enrolment 
2. Age 16-70 yrs 
3. Physician diagnosed asthma in medical records 
4. One or more anti-asthma medication prescription in the previous year 
(determined from the physician prescribing records) 
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5. Impaired asthma-related health status (Asthma Quality of Life 
Questionnaire score of < 5.5) 
6. Informed consent 
Exclusion criteria: 
1. Asthma judged at the baseline assessment not to be dangerously 
unstable and in need of urgent medical review 
2. Documented diagnosis of Chronic Obstructive Pulmonary Disease 
(COPD) 

Interventions There are three arms in the trial: 
1. Receipt of the DVD, the video or the internet download (plus supporting 
written material, according to preference) 
2. Three sessions (arranged at fortnightly intervals) of face to face 
physiotherapy breathing instruction 
3. Usual care 

Outcomes Primary outcome: 
1. Analysis of the between-group (Intention-To-Treat (ITT)) change in 
asthma-specific health status [AQLQ (short version) score]. 
Secondary outcomes: 
1. Asthma Control Questionnaire score 
2. Lung function  
3. Fraction of exhaled nitric oxide 
4. Health status (EuroQOL) 
5. Anxiety and depression scores (HAD questionnaire) 
6. Hyperventilation (Nijmegen questionnaire) 
6. Oral corticosteroid courses 
7. Bronchodilator use 
8. Asthma related health resource use 
9. Smoking status 
10. Cost effectiveness / utility 
11. Patient reported process evaluations (questionnaires) and estimates of 
adherence (use of exercises). 

Starting date 01/11/2011 

Contact information General Practice and Primary Care 
University of Aberdeen 
Centre of Academic and Primary Care 

Notes N/A. 

 

Summary of findings tables  

1 Summary of findings  

Breathing exercises compared with inactive control for asthma 

Patient or population: adults with asthma 
Settings: outpatient 
Intervention: breathing exercises 
Comparison: inactive control 
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Outcomes Illustrative comparative risks* 
(95% CI) 

Relative 
effect 

(95% CI) 

No of 
Participants 

(studies) 

Quality of 
the 

evidence 
(GRADE) 

Comments 

Assumed 
risk 

Corresponding 
risk 

Inactive 
control 

Breathing 
exercises 

Quality of life 
Measured 
using AQLQ 
and SGRQ. 
Follow-up: 8 
weeks to 12 
months. 

The mean 
quality of life 
ranged 
across 
control 
groups from 
4.5 to 16.3 

See comment. Not 
estimable 

135 (2 
studies) 

⊕⊝⊝⊝ 
very low 
1,2 

We were unable 
to pool data for 
this outcome due 
to substantial 
heterogeneity. 

Asthma 
symptoms 
Measured by 
the Nijmegen 
questionnaire. 
Follow-up: 6 
months to 12 
months. 

The mean 
asthma 
symptoms 
ranged 
across 
control 
groups from 
15 to 16.4 

The mean 
asthma 
symptoms in the 
intervention 
groups was 3.22 
lower 
(6.31 to 0.13 
lower) 

MD -3.22 
(-6.31 to -
0.13) 

118 (2 
studies) 

⊕⊝⊝⊝ 
very low 1 

I2 = 0% 

Number of 
acute 
exacerbations 
Number of 
attacks 
recorded by a 
diary. 
Follow-up: 6 to 
54 months 

See 
comment. See comment. Not 

estimable. 
106 (1 
study) 

⊕⊝⊝⊝ 
very low 3 

There was only 
one trial 
contributing to 
this outcome 
so we were 
unable to pool 
data. 

In-patient 
hospitalisation 
episodes 

See 
comment. See comment. See 

comment. 
See 
comment. 

See 
comment. 

No studies 
reported this 
outcome 

Lung function 
(FEV1) 
Percentage of 
predicted 
Follow-up: 8 
weeks 

The mean 
FEV1 ranged 
across 
control 
groups from 
59.9 to 77.26 
% 

See comment. Not 
estimable 

177 (2 
studies) 

⊕⊝⊝⊝ 
very low 
1,4 

We were unable 
to pool data for 
this outcome due 
to substantial 
heterogeneity. 

Days off work See 
comment. See comment. See 

comment. 
See 
comment. 

See 
comment. 

No studies 
reported this 
outcome. 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in 
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in 
the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: Confidence interval; AQLQ: Asthma Quality of Life Questionnaire; SGRQ: St George’s Respiratory 
Questionnaire; FEV1: forced expiratory volume in 1 second. 

Footnotes 

1. (-1 limitations) many studies were at unclear risk of bias 
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2. Substantial heterogeneity (I2 = 77%) 

3. Single study 

4. Substantial heterogeneity (I2 = 82%) 
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Data and analyses 

1 Breathing exercises versus control 

Outcome or Subgroup Studies Participants Statistical Method Effect Estimate 

1.1 Quality of life 2  Std. Mean Difference 

(IV, Random, 95% CI) 

No totals 

1.2 Asthma symptoms 2 118 Mean Difference (IV, 

Fixed, 95% CI) 

-3.22 [-6.31, -

0.13] 

1.3 Lung function (PEF) 2  Mean Difference (IV, 

Random, 95% CI) 

No totals 

1.4 Lung function (FVC) 2  Mean Difference (IV, 

Random, 95% CI) 

No totals 

1.5 Lung function (FEV1) 2  Mean Difference (IV, 

Random, 95% CI) 

No totals 

1.6 Lung function 

(FEV1/FVC) 

2  Mean Difference (IV, 

Random, 95% CI) 

No totals 

1.7 Lung function (FEF25-

75%) 

2  Mean Difference (IV, 

Random, 95% CI) 

No totals 
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Figure 1 

 
Risk of bias summary: review authors' judgements about each risk of bias item for each included 

study. 
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Figure 2 (Analysis 1.2)  

 
Forest plot of comparison: 1 Breathing exercises versus control, outcome: 1.2 Asthma symptoms. 

 

Appendices 

1 Sources and search methods for the Cochrane Airways Group Specialised 

Register (CAGR)  

Electronic searches: core databases 

Database Frequency of search 

CENTRAL (the Cochrane Library) Monthly 

MEDLINE (Ovid) Weekly 

EMBASE (Ovid) Weekly 

PsycINFO (Ovid) Monthly 

CINAHL (EBSCO) Monthly 

AMED (EBSCO) Monthly 

 

  



81 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 CONSIDERAÇÕES FINAIS  
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A presente revisão sistemática com metanálise, realizada em parceria com a 

Colaboração Cochrane, incluiu 13 estudos envolvendo 906 pacientes adultos com 

diagnóstico de asma leve à moderada assistidos em ambiente ambulatorial. A 

maioria destes demonstrou, de maneira individual, melhora para os desfechos 

avaliados para o grupo de pacientes submetidos aos exercícios respiratórios. No 

entanto, as evidências existentes em relação à eficácia dos exercícios respiratórios 

no tratamento de pacientes com asma ainda não são suficientes para comprovar ou 

refutar os efeitos benéficos deste tipo de tratamento como terapia adjunta de 

pacientes asmáticos.  

Devido à heterogeneidade substancial encontrada entre os estudos, a 

metanálise só foi possível para o desfecho sintomas da asma, a qual incluiu apenas 

dois estudos e mostrou diferença significativa favorável ao grupo de pacientes 

submetidos aos exercícios respiratórios. O apêndice 1 apresenta uma síntese dos 

principais achados dessa revisão.   

De uma maneira geral, os estudos revisados possuem baixa qualidade 

metodológica com descrição superficial ou ausência de descrição de pontos 

metodológicos de grande importância, como método de randomização, sigilo de 

alocação, cegamento dos avaliadores e cálculo amostral. Além disso, o tamanho 

amostral e o número de sessões realizadas foram pequenos na maioria dos estudos. 

Estes fatores prejudicaram a qualidade da evidência encontrada. 

 Dos oito desfechos propostos pelo protocolo da revisão, quatro não foram 

avaliados pelos estudos incluídos (episódios de hospitalização, número de consultas 

médicas, número de faltas no trabalho devido a exacerbações da doença e 

avaliação subjetiva do paciente em relação à intervenção).  

Nenhum efeito adverso relacionado à técnica foi descrito pelos estudos, o que 

mostra que essa técnica pode ser bem tolerada pelos pacientes. Além disso, todos 

os estudos revisados foram realizados em outros países, evidenciando a 

inexistência, a nível nacional, de pesquisas científicas que investiguem a utilização 

clínica dos exercícios respiratórios para pacientes asmáticos. 

 Futuros estudos são necessários com o objetivo de avaliar os efeitos dos 

exercícios respiratórios em pacientes asmáticos. Estes estudos devem seguir de 

maneira rigorosa um padrão metodológico adequado, que inclua cadastro do projeto 
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a ser desenvolvido em registros de ensaios clínicos e randomizados, bem como 

demais detalhes metodológicos do estudo. Além disso, deve-se realizar um cálculo 

amostral antes do início do estudo, por meio do qual se possa obter um número 

adequado de pacientes, realizar e descrever o método de randomização, método 

utilizado para o sigilo da alocação e cegamento dos avaliadores, uma vez que neste 

tipo de intervenção não é possível realizar cegamento dos pacientes e dos 

terapeutas. Caso ocorram perdas de dados, devem ser realizadas análises por 

intenção de tratar, e todos os dados devem ser descritos de forma que possam ser 

combinados por meio de metanálise. Em adição, são necessários estudos realizados 

em pacientes com diferentes faixas etárias, a fim de determinar os benefícios deste 

tratamento em outras populações, além da adulta. 

Embora não haja ainda evidência suficiente para comprovar os efeitos 

benéficos dos exercícios respiratórios no tratamento de pacientes asmáticos, esta 

técnica parece ser bem tolerada pelos pacientes, oferecendo baixos riscos e baixos 

custos para aqueles que a realizam.   
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Anexo 1 

Formulário de atualização da Colaboração Cochrane 

COCHRANE AIRWAYS GROUP 

UPDATE REGISTRATION FORM 

Please complete this form to outline your proposal for an update of a Cochrane systematic review. 
Although we cannot publish a new protocol for exiting reviews, we believe it is important to have an 
agreed protocol for updates of reviews when methods or the focus of the review have changed. This 
form contains all the headings you would expect to see in a Cochrane Protocol. Please see chapter 5 
of The Cochrane Handbook for full information on what these sections should contain. This form will 
be helpful in completing the “what’s new” and “differences between protocol and review” sections of 
your updated review. 
 
Please note that the completed form may be passed round to members of the Cochrane Airways 
Group Editorial Board for consideration and comments.  
 
Email your completed form to or send to Emma Welsh (ewelsh@sgul.ac.uk), Managing Editor, 
Cochrane Airways Group, Population Health Sciences and Education, St George's University of 
London, 6th Floor Hunter Wing, Cranmer Terrace, London, UK, SW17 0RE. Phone: +44 (0)20 8725 
2790 Fax: +44 (0)20 8725 3584. 
 
Before completing this form: 

• Note that all authors must follow the Cochrane Handbook for Systematic Reviews of Interventions 
(see www.cochrane.org/resources/handbook) 

• Read Cochrane Airways Group document “Notes for authors completing a Title Registration Form” 
which will give you important explanations and definitions of terms used in this document 

• Read the Cochrane Airways Group’s “Declaration of Roles and Responsibilities of Cochrane Review 
Authors and Editorial Base Staff” 

• Be aware that preparing a Cochrane review requires a significant, long-term commitment 
 

 
Title  
Do you want to make any changes to the existing title?  No 
If so, describe: 
 

 
Revised Review protocol and inclusion criteria: (see Handbook chapter 5) 
 
Background Are you planning to make any changes to the background?  Yes 

If so, please specify: The authors plan to rewrite the background and also 
update the references.  
Are there any references that need updating? Yes. 

Objectives   
 

Are you planning to make any changes to the objectives of the review? No 
If so, please state your new objectives here:       
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Methods   

Criteria for considering studies for this review 

Types of studies 

 (section 5.5) 

Randomised controlled trials of breathing retraining or therapy in patients with 

the diagnosis of asthma.  

Types of 

participants   

 (section 5.2) 

Studies of adult patients with physician diagnosed asthma and/or diagnosis by 

internationally established criteria: American Thoracic Society (ATS), European 

Respiratory Society (ERS) or British Thoracic Society (BTS). Patients may be 

either community or hospital based with their treatment supervised by a general 

practitioner or respiratory specialist. 

Types of 

interventions   

 (section 5.3) 

Intervention: Patients suffering with asthma who have received at least one 

course of treatment comprising breathing retraining. 

Comparison: Control group receiving asthma education or alternatively with no 

active control group.  

Types of 

outcome 

measures   

 (section 5.4) 

We recommend that reviews have 2-3 primary outcomes and approx 7 

outcomes in total. If the outcomes in the existing review are not divided in this 

way, please consider this carefully and provide your selections for primary and 

secondary outcome measures. 

Primary: Improvement in quality of life indices. 

Secondary:  

Asthma symptoms (e.g. measures of dyspnea or breathlessness with Borg score 

or Visual Analogue Scale) 

Number of acute exacerbations (mean number and number of participants 

experiencing one or more exacerbations) 

In-patient hospitalisation episodes  

Physiological measures - lung function (especially low flow rates) and functional 

capacity 

Reduction in GP and hospital out-patient appointments 

Days off work  

Patient's subjective evaluation of the intervention 

Search methods 

for identification 

of studies   

 (section 9.6) 

Our trials search coordinator, Liz Stovold (earnold@sgul.ac.uk) is here to help 

you with design and execution of your search. 

Do you plan to make any amendments to the search strategy? No. 

If so, please state. 

Data collection and analysis 
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Selection of 

studies   

Two reviewers will independently read the abstracts identified from the initial 

search to identify studies that meet the inclusion criteria. The full text articles will 

be retrieved and reviewed to determine eligibility. We will resolve any 

disagreements by consulting a third review author.  

Data extraction 

and 

management 

Two authors will independently extract data into the RevMan (version 5.1) using 

a standard data collection form and any disagreements will be resolved by 

discussion and consensus. 

Assessment of 

risk of bias in 

included studies 

  

Is the risk of bias table in the existing review up to date? Yes. 

If no, do you plan to retrospectively apply the risk of bias tool? 

Please specify how you plan to asses the risk of bias: We will assess the risk of 

bias using the Cochrane Collaboration’s tool for assessing risk of bias. 

Summary of 

findings tables 

Do you plan to create a summary of findings table? Yes. 

If yes, please describe:  

We plan to create a summary of findings table with the following items according 

to the methods described in chapter 11 of the Cochrane Handbook for 

Systematic Reviews of Interventions:  

The list of all important outcomes (desirable and undesirable); 

The measure of the illustrative comparative risks; 

The relative effect (95% confidence interval); 

Number of participants; 

Quality of the evidence; 

Space for comments. 

Measures of 

treatment effect 

  

Continuous outcomes will be expressed as weighted mean difference [WMD, 

95% confidence interval (CI)] or as standardised mean difference [SMD, 95% CI] 

if different methods of measurements were used by studies (e.g. symptom 

scores). Dichotomous outcomes will be analysed as Relative Risks (RR, 95% 

CI). 

Unit of analysis 

issues   

We will not include any cross-over studies. 

Dealing with 

missing data   

Trials’ authors will be contacted in case of incomplete or missing data. If it’s not 

possible to contact the authors or if they do not send the requested data, the 

article will be categorize as “study waiting for classification” and will be included 

in a future update in case of the requested data are obtained.  



94 

 

 

 

Assessment of 

heterogeneity   

We will assess heterogeneity in trial results by inspecting the forest plots to 

detect non-overlapping CIs, applying the Chi2 test with a P value of 0.10 

indicating statistical significance. We will also implement the I2 statistic (with a 

value of 50% to denote moderate levels of heterogeneity). 

Assessment of 

reporting biases 

  

If we are able to include ten or more trials, we will assess reporting bias among 

the studies using the funnel plot method discussed in the Cochrane Handbook 

for Systematic Reviews of Interventions. If asymmetry is present, we will explore 

possible causes including publication bias, poor methodological quality, and true 

heterogeneity. 

Data synthesis   We will use RevMan (version 5.1) to combine outcomes when it’s possible. We 

will use a fixed-effect model unless significant heterogeneity is obtained, in 

which case we will use a random-effects model. 

Subgroup 

analysis and 

investigation of 

heterogeneity   

If we are able to combine a sufficient number of trials and identify significant 

heterogeneity (a value of I2 over 50%) we plan to conduct the following subgroup 

analyses: degree of asthma severity, age groups (adult versus elderly), and 

duration of treatment. 

Sensitivity 

analysis   

 

We aim to perform a sensitivity analysis on the results of our meta-analysis. We 

plan to assess the robustness of the conclusions from the evidence of the effects 

of each intervention by comparing the results across the original multivariable 

analysis, looking for consistency of findings. 
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Do the authors have any potential conflict of interest?  Yes  No  

 

If yes, please give details. Authors should declare and describe any present or past affiliations or 

other involvement in any organisation or entity with an interest in the outcome of the review that 

might lead to a real or perceived conflict of interest. This includes acting as an investigator of a 

study that might be included in this review. Authors should declare potential conflicts even if they 

are confident that their judgement is not influenced (see Handbook section 2.6 and 

www.cochrane.org/docs/commercialsponsorship.htm). 

      

 

Review context 

Is the review update subject to any No. 
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specific funding? 

Is there a deadline for completing the 

review update? 

Yes. 

Has the review already been completed or 

published elsewhere? 

No. 

 

 
Proposed deadlines 
Date you plan to submit a draft review: (within 12 
months) 

10 months. 

 
 
Review authors (see Handbook section 4.2.2.) 
 
Each person named as an author must make a substantial contribution to the conception and 
design, or analysis and interpretation of the data in the review. Please attach a brief CV for each 
author. 
 
 

 
Contact person / Author 1 (see Handbook section 4.2.3) 
Is the contact person an author of the review? Yes  No   

Prefix (e.g. Ms, Dr): Dr. Given name: Karla  

Middle initial(s): M. P. P. Family name: Mendonça 

Suffix (e.g. MD, PhD):  PhD Web address:  

Preferred full name for review byline: Mendonça KMPP 
Do you already have a user account and password for the Archie database? Yes  No  

Email address(es): kmorganna@ufrnet.br 

Job Title/Position: Associate Professor, Federal University of Rio Grande do Norte, Natal, RN, Brazil                        

Department: Department of Physiotherapy 

Organisation:  

Street/Address: Avenida Senador Salgado Filho, 3000, Bairro Lagoa Nova 

City: Natal                            Post/Zip code: 59078-970 

State/Province: Rio Grande do Norte          Country: Brazil 

Telephone number: +55 84 3342-2000        Fax number: +55 84 3342-2002 

Mobile/cell number: +55 84 9128-1772  

Privacy: As the contact person, your address and email will be published with the completed 
protocol or review. Your details will be stored on our central database, known as 
‘Archie’, and may be accessed by members of The Cochrane Collaboration. Details 
of our privacy policy are available at www.cc-ims.net/Archie/archie-privacy-policy. 
Within Archie, would you like to: 
Hide your phone numbers:   

Country of origin: Brazil Gender: Female  Male  
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What expertise do you bring to the review? Clinical and methodological expertise.  
Have you prepared a systematic review before?  

If yes, have you prepared a Cochrane review? (please state most recent title) 

 

Yes  No   

Yes  No   

Are you already a member of another Cochrane Review Group? Which one(s)? 

Acute Respiratory Infections Group (registered title) 

Cystic Fibrosis and Genetic Disorders Group (registered title).  

Yes  No  

At what level are you able to speak and write English? 

Advanced level.  

 

 
Author 2 
Prefix (e.g. Ms, Dr): PT Given name: Diana 

Middle initial(s): A. Family name: Freitas 

Suffix (e.g. MD, PhD):  Web address: 

Preferred full name for review byline: Freitas DA. 
Do you already have a user account and password for the Archie database? Yes  No  

Email address(es): fstdianafreitas@gmail.com 

Job Title/Position: Physiotherapist, Master’s degree student, Federal University of Rio Grande do Norte.  

Department: Department of Physiotherapy.  

Organisation:  

Street/Address: Avenida Senador Salgado Filho, 3000, Bairro Lagoa Nova. 

City: Natal Post/Zip code: 59078-970 

State/Province: Rio Grande do Norte Country: Brazil 

Telephone number: +55 84 3342-2000 Fax number: +55 84 3342-2002 

Mobile/cell number: +55 84 8869-8336/ +55 84 9939-5352 

Privacy: Your details will be stored on our central database, known as ‘Archie’, and may be 
accessed by members of The Cochrane Collaboration. Details of our privacy policy 
are available at www.cc-ims.net/Archie/archie-privacy-policy. Within Archie, would 
you like to: 
Hide your phone numbers:  

Country of origin: Brazil Gender: Female  Male  

What expertise do you bring to the review? Clinical and methodological expertise.  
Have you prepared a systematic review before? Yes  No   

If yes, have you prepared a Cochrane review? (please state most recent title) 

 

Yes  No  

Are you already a member of another Cochrane Review Group? Which one(s)? 

Acute Respiratory Infections Group (registered title) 

Cystic Fibrosis and Genetic Disorders Group (registered title). 

Yes  No  

At what level are you able to speak and write English? Advanced level.  
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Author 3 
Prefix (e.g. Ms, Dr): PT Given name: Gabriela 

Middle initial(s): S.S. Family name: Chaves 

Suffix (e.g. MD, PhD):  Web address: 

Preferred full name for review byline: Chaves GSS 
Do you already have a user account and password for the Archie database? Yes  No  

Email address(es): gabisuellen@yahoo.com.br 

Job Title/Position: Physiotherapist, Master’s degree student, Federal University of Rio Grande do Norte.  

Department: Department of Physiotherapy.  

Organisation:  

Street/Address: Avenida Senador Salgado Filho, 3000, Bairro Lagoa Nova. 

City: Natal Post/Zip code: 59078-970 

State/Province: Rio Grande do Norte Country: Brazil 

Telephone number: +55 84 3342-2000 Fax number: +55 84 3342-2002 

Mobile/cell number: +55 84 8716-4904/ +55 84 9936-1553 

Privacy: Your details will be stored on our central database, known as ‘Archie’, and may be 
accessed by members of The Cochrane Collaboration. Details of our privacy policy 
are available at www.cc-ims.net/Archie/archie-privacy-policy. Within Archie, would 
you like to: 
Hide your phone numbers:  

Country of origin: Brazil Gender: Female  Male  

What expertise do you bring to the review? Clinical and methodological expertise.  
Have you prepared a systematic review before? Yes  No  

If yes, have you prepared a Cochrane review? (please state most recent title) 

 

Yes  No  

Are you already a member of another Cochrane Review Group? Which one(s)? 

Acute Respiratory Infections Group (registered title) 

Yes  No  

At what level are you able to speak and write English? 

Advanced level.  

 

 

 
Author 4 
Prefix (e.g. Ms, Dr): Dr. Given name: Guilherme 

Middle initial(s): A.F. Family name: Fregonezi 

Suffix (e.g. MD, PhD): PhD Web address: 

Preferred full name for review byline: Fregonezi GAF 
Do you already have a user account and password for the Archie database? Yes  No  

Email address(es): fregonezi@ufrnet.br 

Job Title/Position: Associate Professor, Federal University of Rio Grande do Norte.  
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Department: Department of Physiotherapy.  

Organisation:  

Street/Address: Avenida Senador Salgado Filho, 3000, Bairro Lagoa Nova. 

City: Natal Post/Zip code: 59078-970 

State/Province: Rio Grande do Norte Country: Brazil 

Telephone number: +55 84 3342-2000 Fax number: +55 84 3342-2002 

Mobile/cell number: +55 84 8136-2728 

Privacy: Your details will be stored on our central database, known as ‘Archie’, and may be 
accessed by members of The Cochrane Collaboration. Details of our privacy policy 
are available at www.cc-ims.net/Archie/archie-privacy-policy. Within Archie, would 
you like to: 
Hide your phone numbers:  

Country of origin: Brazil Gender: Female  Male  

What expertise do you bring to the review? Clinical and methodological expertise.  
Have you prepared a systematic review before? Yes  No   

If yes, have you prepared a Cochrane review? (please state most recent title) 

Inspiratory muscle training for asthma 

Yes  No  

Are you already a member of another Cochrane Review Group? Which one(s)? 

Wounds Group (protocol). 

Airways Group (update). 

Yes  No  

At what level are you able to speak and write English? 

Advanced level.  

 

 

 
Author 5 
Prefix (e.g. Ms, Dr): Dr. Given name: Selma 

Middle initial(s): S. Family name: Bruno 

Suffix (e.g. MD, PhD): PhD Web address: 

Preferred full name for review byline: Bruno SS 
Do you already have a user account and password for the Archie database? Yes  No  

Email address(es): sbruno@ufrnet.br 

Job Title/Position: Associate Professor, Federal University of Rio Grande do Norte.  

Department: Department of Physiotherapy.  

Organisation:  

Street/Address: Avenida Senador Salgado Filho, 3000, Bairro Lagoa Nova. 

City: Natal Post/Zip code: 59078-970 

State/Province: Rio Grande do Norte Country: Brazil 

Telephone number: +55 84 3342-2000 Fax number: +55 84 3342-2002 

Mobile/cell number: +55 84 9981-7854 
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Privacy: Your details will be stored on our central database, known as ‘Archie’, and may be 
accessed by members of The Cochrane Collaboration. Details of our privacy policy 
are available at www.cc-ims.net/Archie/archie-privacy-policy. Within Archie, would 
you like to: 
Hide your phone numbers:  

Country of origin: Brazil Gender: Female  Male  

What expertise do you bring to the review? Clinical and methodological expertise.  
Have you prepared a systematic review before? Yes  No   

If yes, have you prepared a Cochrane review? (please state most recent title) 

 

Yes  No  

Are you already a member of another Cochrane Review Group? Which one(s)? Yes  No  

At what level are you able to speak and write English? 

Advanced level.  

 

 

 
Roles and responsibilities 
 
Please advise who has agreed to undertake each of the following tasks: 
 
Develop and run the search strategy Our TSC Liz Arnold (earnold@sgul.ac.uk) will run a search of 

our register for all applicable reviews and will advise on any 

other searches that the author wishes to conduct. 

Obtain copies of studies Guilherme Fregonezi and Karla Mendonça 

Select which studies to include (2 people) Diana Freitas and Gabriela Chaves 

Extract data from studies (2 people) Diana Freitas and Gabriela Chaves 

Enter data into RevMan Diana Freitas and Gabriela Chaves 

Carry out the analysis Selma Bruno 

Interpret the analysis Selma Bruno and Karla Mendonça 

Draft the final review Karla Mendonça, Diana Freitas, Gabriela Chaves, Guilherme 

Fregonezi and Selma Bruno 

Update the review All authors. 

 

 
Team resources 
 
Have you read the Cochrane Handbook for Systematic Reviews of Interventions? 

(see www.cochrane.org/resources/handbook) 
Yes  No  

Do you require training? 

If yes, on which topics?       

Yes  No  

Have you attended a Cochrane review training workshop? 

If no, do you plan to? (see www.cochrane.org/news/workshops.htm) 

Yes  No  

Yes  No  
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Which workshop did you/will you attend?  

Workshops of systematic review and meta-analysis (Centro Cochrane do 

Brasil/Brazilian Cochrane Centre).  

Have you downloaded and installed RevMan, the Cochrane review software? 
(see www.cc-ims.net/RevMan) 

Yes  No  
 

Have you seen the Cochrane Airways Review Group website (see 

www.airways.cochrane.org)? 

Yes  No  

Do you have access to a medical library? 

If yes, can you order journal articles not held in the library? 

Yes  No  

Yes  No  

Do you have access to reference management software (e.g. Endnote)? 

If yes, which software, and what version? Version 12. 

Yes  No  

 

Do you have access to a statistician? 

If yes, who? Selma Bruno.  

Yes  No  

Do you have contact with consumer groups relevant to this review? 

If yes, which one(s)?      

Yes  No  
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7 APÊNDICES 

  



 

 

Síntese dos resultados da presente revisão

Exercícios respiratórios x 

grupo controle inativo (11)

4 estudos inseridos 

em metanálise

Sintomas da asma (02)

Qualidade de vida (02)

Função pulmonar (02)

Qualidade de vida e função 

pulmonar: os dados não 

puderam ser combinados 

por meio de metanálise 

devido à heterogeneidade 

substancial encontrada

 

Apêndice 1 

Síntese dos resultados da presente revisão 

13 estudos 

incluídos

Exercícios respiratórios x 

grupo controle inativo (11)

4 estudos inseridos 

em metanálise

Sintomas da asma (02)

Qualidade de vida (02)

Função pulmonar (02)

Sintomas da asma: 

diferença significativa 

favorável ao grupo 

intervenção

7 estudos 

analisados 

descritivamente

Qualidade de vida (04)

Sintomas da asma (03)

Função pulmonar (04)

Nº de exacerbações (01)

Exercícios respiratórios x 

orientações  (02)

Analisados 

descritivamente
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Exercícios respiratórios x 

orientações  (02)

Analisados 

descritivamente


