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RESUMO 

 

Introdução: A doença pulmonar obstrutiva crônica (DPOC) é um problema de saúde  

que afeta cerca de sete milhões de brasileiros acima de 40 anos. Estudos evidenciam que 

doenças crônicas, entre elas a DPOC, podem aumentar o risco de quedas através dos 

efeitos diretos e indiretos da doença. Objetivo: Realizar uma revisão sistemática dos 

estudos transversais que avaliaram o equilíbrio corporal estático e dinâmico e o risco de 

quedas em indivíduos portadores de DPOC. Metodologia: Estratégia de busca: foram 

pesquisados artigos em bancos de dados eletrônicos da PubMed, BIREME, CINAHL e 

COCHRANE, incluindo publicações no período de janeiro de 1960 até novembro de 

2014. Critérios de seleção: estudos transversais completos e que incluíram um grupo 

controle de pessoas saudáveis, publicado em qualquer idioma. Os critérios de inclusão 

para os resultados eram avaliações do equilíbrio postural e risco de quedas em pacientes 

com doença pulmonar obstrutiva crônica. Extração de dados: a extração de artigos foi 

realiza de forma independente por dois revisores e foram posteriormente analisados por 

sua qualidade metodológica utilizando a escala da Agência de Investigação de Saúde e 

Qualidade para avaliar estudos observacionais. Resultados: Oito artigos foram 

incluídos nesta revisão. Foi utilizada uma variedade de métodos de avaliação, incluindo 

a escala de Equilíbrio de Berg, teste de Alcance Funcional, questionário sobre a história 

pessoal e consequências de quedas e testes na plataforma de força. Foi estudado um 

total de 1.887 indivíduos de ambos os sexos (1417 indivíduos com DPOC e 470 

indivíduos saudáveis). Conclusão: Os dados sugerem que pacientes com DPOC 

apresentam equilíbrio corporal prejudicado e aumento do risco de queda. No entanto, 

devido às limitações metodológicas dos estudos incluídos na revisão, estudos com 

maior rigor metodologico sobre esta questão são recomendados.  

Palavras-Chave: doença pulmonar obstrutiva crônica, equilíbrio postural, queda, 

revisão sistemática. 

 

 

 



 
 

 

 

ABSTRACT 

 

Introduction: Chronic obstructive pulmonary disease (COPD) is a chronic health 

problem that has affected about seven million Brazilians over the past 40 years. Studies 

have shown that chronic diseases, including COPD, may directly or indirectly 

contribute to an increase in the risk of falls. Objective: To carry out a systematic review 

of the cross-sectional studies that assessed the dynamic and static body balance and the 

risk of falls in patients with COPD. Methods: Search strategy: articles were searched in 

PubMed, BIREME, CINAHL and COCHRANE electronic databases including 

publications from January 1960 to November 2014. Selection Criteria: complete cross-

sectional studies that included a control group of healthy people, published in any 

language. The inclusion criteria for the outcomes were assessments of postural balance 

and risk of falling in patients with chronic obstructive pulmonary disease. Data 

extraction: Independent extraction of articles by two reviewers which were later 

analyzed for their methodological quality using the Agency for Healthcare Research and 

Quality Scale to assess observational studies. Results: Eight articles were included in 

this review. A variety of evaluation methods was used, including the Berg Balance 

scale, Functional Reach test, a Questionnaire on Personal Histories and Consequences 

of Falls and tests on the force platform. A total of 1887 subjects of both genders were 

studied (1417 individuals with COPD and 470 healthy individuals). 

Conclusion: The data suggest that patients with COPD present with impaired body 

balance and increased risk of fall. However, due to the methodological limitations of the 

studies included in this review, further well designed studies on this issue are 

recommended. 

Keywords: chronic obstructive pulmonary disease; postural balance; fall, systematic 

review. 
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1. INTRODUÇÃO 

1.1. Doença Pulmonar Obstrutiva Crônica  

A Doença Pulmonar Obstrutiva Crônica (DPOC) representa um problema de saúde 

pública relevante em todo o mundo, com estimativas para ser a terceira principal causa 

de morte no ano de 2030 (WHO, 2014) e, na atual década, a associação entre DPOC e 

as altas taxas de morbidade e mortalidade resulta em grave ônus social e econômico 

(Kim et al., 2014). No Brasil, a DPOC afeta cerca de sete milhões de pessoas acima de 

40 anos (Lopez et al., 2006; Menezes et al., 2011), sendo que, na região da Grande São 

Paulo constatou-se prevalência total de 6 a 15,8% da população nessa faixa etária. Essa 

taxa de prevalência é considerada alta levando-se em conta o fato de que, em grande 

parte dos casos, a doença poderia ser prevenida (Menezes et al., 2005). Segundo o 

DATASUS, os gastos com hospitalizações estão aumentando, enquanto em 2004 se 

gastava cerca de 72 milhões de reais ao ano com hospitalizações de pacientes com 

DPOC no sistema público de saúde (Jardim, 2004), em 2010 esses gastos aumentaram 

para cerca de 92 milhões de reais (Brasil, 2013a). 

A DPOC, uma doença comumente prevenível e tratável, é caracterizada por uma 

limitação persistente ao fluxo de ar que é geralmente progressiva e associada com uma 

importante resposta inflamatória crônica nas vias aéreas e nos pulmões a partículas e 

gases nocivos (Fabbri e Hurd, 2003; GOLD, 2014), decorrentes do tabagismo e da 

poluição do ar (Gómez e Rodriguez-Roisin, 2002; Vestbo et al., 2013; Kim et al., 

2014). Essa resposta inflamatória causa remodelamento tecidual das vias aéreas 

associado à destruição do parênquima e ao desenvolvimento de enfisema pulmonar, 

aumentando a resistência ao fluxo aéreo e com isso causando aprisionamento de ar e 

hiperinsuflação dos pulmões (Barnes e Celli, 2009; Vestbo et al., 2013; Wurst et al., 

2014). 

O termo DPOC inclui pacientes com bronquite crônica e/ou enfisema pulmonar, 

podendo as duas formas coexistir em um mesmo paciente (Rabe et al., 2007). O 

processo inflamatório recorrente da bronquite crônica suscita remodelação estrutural da 

parede brônquica e consequente obstrução do fluxo de ar, enquanto que o enfisema 

pulmonar apresenta alterações na anatomia da árvore brônquica com destruição do 

parênquima pulmonar, resultando na dilatação dos espaços aéreos, perda de elasticidade 

pulmonar e fechamento das pequenas vias aéreas. Embora o mecanismo fisiopatológico 
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de ambas as doenças seja diferente, a alteração estrutural final resulta em diminuição da 

luz brônquica e consequente limitação do fluxo aéreo, o que caracteriza a DPOC (Fabbri 

e Hurd, 2003).  

Os sinais e sintomas presentes no portador de DPOC são tosse, produção de 

secreção e dispneia, tendo desenvolvimento insidioso e, comumente, em um período de 

tempo prolongado (Fabbri e Hurd, 2003; GOLD, 2014). O diagnóstico da DPOC é dado 

pela presença desses sinais e sintomas e/ou pela história de exposição a fatores de risco 

como cigarro, poluição do ar, entre outros (Gómez e Rodriguez-Roisin, 2002; Vestbo et 

al., 2013; Kim et al., 2014). A tosse é o primeiro sintoma descrito, porém a dispneia é o 

principal fator que compromete a capacidade funcional desses indivíduos. Ainda que 

esses sinais e sintomas se apresentem antes da restrição ao fluxo aéreo, nem todos os 

indivíduos que os apresentam desenvolvem a DPOC, por este motivo, o diagnóstico da 

DPOC é confirmado pela espirometria (Fabbri e Hurd, 2003; Gruffydd-Jones, 2012). 

 A patogenia e as apresentações clínicas da DPOC não estão limitadas somente à 

inflamação pulmonar e ao remodelamento estrutural, mas se ampliam a uma vasta 

variedade de alterações sistêmicas (Eisner et al., 2007; Eisner et al., 2008; Beauchamp 

et al., 2009; Soriano et al., 2013), tais como inflamação sistêmica, disfunção musculo 

esquelética, anormalidades nutricionais e perda de peso e outros efeitos em órgãos e 

sistemas (Dourado et al., 2006; Barnes e Celli, 2009).  A associação desses fatores pode 

desencadear outras morbidades, tais como isquemia cardíaca, osteoporose, anemia 

normocítica, Diabetes Mellitus, síndrome metabólica e depressão (Vestbo et al., 2013; 

Smith e Wrobel, 2014). As manifestações locais e sistêmicas da DPOC estão resumidas 

na Figura 1. 

O processo inflamatório sistêmico leva ao aumento de citocinas pró-inflamatórias 

que, por sua vez, incrementam o estresse oxidativo estando relacionadas à perda de peso 

e caquexia, consequentemente, ocorrerá redução da massa e da força muscular (De 

Godoy et al., 1996; Dourado et al., 2006). Os danos à função muscular também estão 

associados aos baixos níveis de vitamina D observados nos indivíduos com DPOC, 

prejudicando a resistência óssea, força muscular e equilíbrio (Bischoff‐Ferrari et al., 

2004; Janssens et al., 2013). Danos à função muscular associada à mobilidade funcional 

reduzida e diminuição da capacidade de realizar exercício em indivíduos com DPOC 

tem sido documentada por vários estudos (Kim et al., 2008; Beauchamp et al., 2009; 

Man et al., 2009).  
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1.2.Controle do Equilíbrio e Queda  

 

Figura 1 - Fisiopatologia das manifestações sistêmicas e locais da doença pulmonar obstrutiva crônica 

que podem levar a redução do equilíbrio. Adaptado de Dourado (2006). 
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1.2. Controle do Equilíbrio e Queda  

O controle do equilíbrio é definido como a capacidade de manter o centro de massa 

corporal dentro dos limites da base de suporte. Quando a projeção desse centro de 

massa sai dos limites de estabilidade, o indivíduo necessita realizar ajustes para 

conservar o equilíbrio (Vignola; Cameron e Lord, 2010). O equilíbrio postural permite 

ao indivíduo resistir às influências de desestabilização e se mover (Bushatsky, 2012). 

Depende da ponderação das forças internas e externas que atuam no corpo que, quando 

em postura estática, não está totalmente imóvel, mesmo que o indivíduo esteja o mais 

parado possível, apresentando deslocamento do seu centro de massa nos eixos ântero-

posterior (AP) e médio-lateral (ML) (Barela, 2000; Oliveira et al., 2000). 

A manutenção do equilíbrio necessita de uma complexa integração entre os 

múltiplos processos sensoriomotores envolvendo condições biomecânicas, estratégias 

de movimento, estratégias sensoriais, orientação espacial, controle dinâmico e 

processamento cognitivo (Horak, 2006; Beauchamp et al., 2012).  

A principal condição biomecânica envolvida na manutenção do equilíbrio é a base 

de suporte que pode oferecer limitações com relação ao tamanho, força, amplitude, dor 

ou controle. Essas limitações poderão modificar o centro de massa corporal em relação 

à base de suporte alterando assim o equilíbrio (Tinetti et al., 1988; Horak, 2006).  

Já as estratégias de movimento englobam a estratégia de tornozelo, a estratégia de 

quadril e o passo para recuperar o equilíbrio. A estratégia de tornozelo faz o indivíduo 

mover-se como um pêndulo invertido e é adequada para manter o equilíbrio em 

pequenas oscilações. Na estratégia de quadril o corpo exerce torque nos quadris para 

mover rapidamente o centro de massa corporal e ocorre principalmente quando 

precisamos ficar em uma superfície estreita e quando o centro de massa corporal precisa 

ser transferido rapidamente (Horak, 2000). O passo para recuperar o equilíbrio é comum 

durante a marcha e quando não há a necessidade de manter os pés parados (Horak, 

2006). 

As estratégias sensoriais dependem das informações fornecidas pelos sistemas 

visual, somatossensorial e vestibular de forma integrada afim de que o complexo 

ambiente sensorial seja interpretado. As estratégias sensoriais nos permite uma mudança 

na dependência de cada sistema, ou seja, é a capacidade que temos de utilizar as 

informações sensoriais de acordo com o contexto sensorial sendo importante, por 
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exemplo, quando passamos de um ambiente bem iluminado para uma ambiente pouco 

iluminado, ou de uma base de apoio sólida para uma base instável (Peterka, 2002). 

A orientação espacial refere-se à capacidade de orientar partes do corpo em relação 

à superfície de suporte, campo visual, gravidade e referências internas e é um 

importante componente na manutenção do equilíbrio. O sistema nervoso é capaz de 

alterar automaticamente a orientação corporal no espaço, dependendo da tarefa e do 

contexto inserido (Horak, 2006).   

O controle dinâmico se dá durante a marcha e na mudança postural e requer um 

controle complexo do movimento do centro de massa corporal, pois, ao contrário de 

quando estamos em repouso, o centro de massa corporal não se encontra dentro da base 

de apoio, necessitando tanto de estabilidade anterior quanto lateral (Horak, 2006).   

São imprescindíveis diversos recursos cognitivos para manutenção do equilíbrio. 

Quanto mais difícil e diversificada a tarefa mais processamentos cognitivos são 

necessário fazendo com que os tempos de reação e o desempenho nas tarefas cognitivas 

diminuam de acordo com ao aumento da dificuldade postural (Teasdale et al., 2001, 

Horak, 2006).   

Como o equilíbrio depende de associações sensoriais múltiplas, uma falha em 

qualquer um dos sistemas envolvidos, individualmente ou em conjunto, pode causar 

desequilíbrio postural e quedas (Aikawa et al., 2012), sendo a queda definida como um 

deslocamento não intencional para um nível inferior a posição inicial (Brasil, 2013b). 

As quedas têm consequências negativas, incluindo morbidade, mortalidade e perda de 

autonomia, além de onerar o sistema de saúde (Findorff et al., 2007).  

1.3.Controle do Equilíbrio e Queda na DPOC 

As doenças crônicas, entre elas a DPOC, podem alterar o equilíbrio, através dos 

efeitos diretos e indiretos da doença, tais como redução da atividade física, fraqueza 

muscular, piora da percepção de dispneia e diminuição do controle do equilíbrio 

(Lawlor et al., 2003; Roig et al., 2009; Beauchamp et al., 2010; Roig et al., 2011).  

O comprometimento musculoesquelético é um dos principais determinantes da 

alteração do equilíbrio e presença de quedas na população em geral (Moreland et al., 

2004) sendo que na DPOC a fraqueza muscular se dá devido, em grande parte, à falta de 

condicionamento físico provocado pela desnutrição, repouso no leito durante 

exacerbações, atividades limitadas pela dispneia e uso de corticoides (Smith et al., 

2010).  Os indivíduos com DPOC apresentam diminuição da força, da funcionalidade e 
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da resistência dos membros inferiores (Eisner et al., 2008; Miranda et al., 2011) e 

superiores (Miranda et al., 2011) em função da anormalidade no metabolismo muscular, 

da dependência do metabolismo glicolítico, do acúmulo rápido de lactato durante o 

exercício, da disfunção neuromecânica dos músculos respiratórios e da alteração dos 

volumes pulmonares durante as atividades realizadas com membros superiores 

(Miranda et al., 2011). 

Smith (2010) observou aumento do deslocamento médio-lateral do centro de 

pressão e do movimento angular de quadril em pessoas com DPOC, em comparação a 

indivíduos saudáveis, mostrando que esses indivíduos têm reduzido controle de 

equilíbrio. Sabe-se que o aumento da demanda respiratória, em indivíduos saudáveis, 

altera a atividade postural dos músculos do tronco (Smith et al., 2010) e a resposta 

proprioceptiva do tronco e do tornozelo (Janssens et al., 2013) comprometendo o 

equilíbrio. Com isso, supõe-se que o controle do deslocamento médio-lateral do centro 

de pressão pode ser prejudicado em pessoas com DPOC, já que a demanda respiratória 

encontra-se aumentada nesses indivíduos, e poderia contribuir para o aumento do risco 

de quedas.  

Os principais preditores de queda estão presentes nos indivíduos com DPOC, como 

presença de doenças crônicas, múltiplos medicamentos, mobilidade prejudicada e 

fraqueza muscular, sendo o histórico de quedas anteriores e o diagnóstico de doenças 

coronarianas os mais importantes, porém, correlações entre equilíbrio e quedas são 

muito limitadas (Roig et al., 2009).   

O histórico de quedas com a aplicação de questionários relatou que 46% dos 

indivíduos com DPOC haviam tido pelo menos uma queda durante os últimos 12 meses 

(Beauchamp et al., 2009). Outro estudo mais recente identificou a presença de pelo 

menos um evento de queda em ¼ dos portadores de DPOC, no período de seis meses 

(Ozalevli et al., 2011). Portanto, estudos que explorem o déficit de equilíbrio em 

DPOC, são de enorme valia, visto que essa população apresenta uma elevada frequência 

de queda. 

1.4. Avaliação do Equilíbrio e do Risco de Queda  

Na prática clínica, a avaliação do equilíbrio e do risco de queda deverá ser 

conduzida através da anamnese e dos testes clínicos específicos do equilíbrio, utilizando 

instrumentos quantitativos para mensurar e obter resultados confiáveis. Escalas clínicas 
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para avaliação do equilíbrio são utilizadas para comparar populações, padronizar 

avaliações e verificar os efeitos terapêuticos das intervenções (Yelnik e Bonan, 2008).  

Os instrumentos e escalas observacionais para avaliação do equilíbrio avaliam os 

sujeitos em tarefas funcionais do cotidiano que podem causar desequilíbrio, sendo que 

esses métodos geralmente são de fácil aplicação e baixo custo. Alguns exemplos de 

instrumentos e escalas utilizadas para avaliar equilíbrio e o risco de queda, inclusive em 

pacientes com DPOC, são a Escala de Equilíbrio Funcional de Berg (EEFB), o Timed 

Up and Go, o teste de Alcance Funcional e o Short Physical Performance Battery e a 

Activities-specific Balance Confidence (ABC) (Oliveira et al., 2013). 

A EEFB (Berg, 1989) é um método clínico de avaliação, prático e capaz de produzir 

dados confiáveis e válidos em vários grupos populacionais (Pimentel e Scheicher, 2009) 

tornando-se com isso uma medida útil na prática clínica, pois reflete com  precisão os 

dados obtidos como indicadores do comportamento ou do fenômeno avaliado (Lima et 

al., 2012). Entretanto, segundo Schoene (2013), o Timed Up and Go (Mathias et al., 

1986), o teste de Alcance Funcional (Duncan et al., 1990), e o Short Physical 

Performance Battery (Guralnik et al., 1989), apresentam baixa acurácia diagnóstica 

para determinar alterações do equilíbrio (Schoene et al., 2013). 

A EEFB está diretamente relacionada com outros testes de equilíbrio, apresentando 

uma confiabilidade intra e interobservador de cerca 98%, sendo um instrumento 

confiável para ser utilizado na avaliação do equilíbrio de pacientes brasileiros idosos 

(Miyamoto et al., 2004). Artigos de revisão têm evidenciado maior confiabilidade e 

validade para a utilização da EEFB, em pesquisas científicas, do que outros 

instrumentos de avaliação assim como destacam sua utilização na prática clínica da 

reabilitação (Vanswearingen et al., 1998; Whitney et al., 1998; Major et al., 2013; 

Wong et al., 2014).  

Uma recente revisão sistemática sobre instrumentos de medidas para avaliação do 

equilíbrio e do risco de quedas em portadores de DPOC mostrou não existir um método 

padronizado estabelecido para avaliar estes desfechos na população-alvo. Contudo, 

descreve que a EEFB parece ser a melhor recomendação para avaliar o controle postural 

na prática clínica baseada em seu conteúdo e validade (Oliveira et al., 2013).   

Outros instrumentos de mensuração do equilíbrio, além das escalas clínicas, são os 

equipamentos e métodos de avaliação biomecânica. Contudo, esses são mais 

empregados com finalidade de pesquisa científica, por possuírem custos mais elevados 
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e necessitarem de treinamento para manuseio. Os instrumentos mais utilizados são a 

plataforma de força, a plataforma barapodométria eletrônica para realização do teste de 

estabilometria e o equipamento Biodex Balance System (BBS) (Arnold e Schmitz, 

1998). 

A estabilometria é um método de avaliação do equilíbrio na postura ortostática, via 

utilização da plataforma barapodométrica eletrônica e envolve a monitorização dos 

deslocamentos do centro de pressão (CP) nas direções ML e AP, que corresponde à 

localização da resultante das forças aplicadas na superfície em contato com os pés, que 

consiste na base de apoio (Vieira e Oliveira, 2006). A amplitude, a área e a velocidade 

de oscilação do CP na base de apoio são detectadas por sensores eletromecânicos e 

parte-se da assertiva que, quanto menor o controle do equilíbrio, maior a área de 

oscilação do corpo (Stapley et al., 2000). O processamento do sinal é geralmente 

aplicado nos domínios do tempo e da frequência da oscilação, porém diversos 

protocolos são utilizados para realização do teste estabilométrico para as diferentes 

populações, com variações metodológias, tais como o tempo de teste, a base de suporte 

(pés juntos, afastados, apoio unipodal) e a condição da visão (olhos abertos, olhos 

fechados). Estas variações conseguem avaliar de forma mais eficaz a capacidade de 

manter o centro de massa corporal sobre a sua base de apoio, sendo um instrumento 

com validade e reprodutibilidade reconhecidas (Castagno, 1994; Middleton et al., 1999; 

Oliveira et al., 1999; Bastos et al., 2005). 

Além da plataforma baropodométrica eletrônica outro equipamento usualmente 

utilizado na avaliação do equilíbrio corporal, em estudos científicos, é o Biodex Balance 

System. Este dispositivo utiliza um sistema com base em microprocessador para ajustar 

a estabilidade de uma placa de força circular suspensa. A plataforma de força tem um 

máximo de 20° de inclinação em qualquer direção quando completamente instabilizada 

e determina a instabilidade de um indivíduo (Pickerill e Harter, 2011). Mede inclinação 

em graus sobre cada eixo durante os testes (Arnold e Schmitz, 1998; Douglas et al., 

2013), sendo um equipamento com vasta variação de protocolos e testes, pois pode 

realizar a avaliação de forma estática, dinâmica, confiável e repetível, aumentando 

assim a sensibilidade para diagnóstico do desequilíbrio do balanço postural e do risco de 

queda (Parraca et al., 2011; Rahimi e Abadi, 2012). 

O aumento significativo da prevalência de doenças crônicas, principalmente da 

DPOC, doença relacionada com o aumento do risco de queda, determina a necessidade 
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do estudo com métodos de avaliação da estabilidade estática e dinâmica, de forma 

confiável e reprodutível (Smith et al., 2010). 

2. JUSTIFICATIVA 

A DPOC apresenta-se subdiagnosticada devido suas estimativas sobre a prevalência 

estarem baseadas primariamente nas estatísticas de mortalidade (4ª causa de mortalidade 

no mundo), porém a morbimortalidade é elevada, afetando cerca de 7,5 milhões de 

pessoas no Brasil. Dados do DATASUS mostram elevados custos ao Sistema Nacional 

de Saúde Pública gerados por internações.  

Além das consequências devastadoras da doença no sistema respiratório, estudos já 

demostraram aumento de risco para quedas em indivíduos com DPOC.  As quedas 

podem agravar o estado de saúde geral dos pacientes com DPOC, reduzindo sua 

qualidade de vida e autonomia, e aumentando a mortalidade e os custos do sistema de 

saúde. Autores anteriores realizaram uma revisão sistemática sobre os instrumentos 

utilizados para avaliar o controle postural e medo de cair em pessoas com DPOC. No 

entanto, os dados sobre risco de quedas e diminuição do equilíbrio postural e 

mobilidade em pacientes com DPOC são escassos.  

A elaboração de uma revisão sistemática dos estudos transversais que avaliaram o 

equilíbrio corporal estático e dinâmico e o risco de quedas em indivíduos portadores de 

DPOC se faz necessária visto a importância de se prover subsídios para que os 

profissionais da área de saúde possam elaborar estratégias de avaliação e prevenção de 

quedas que possibilitem aos pacientes com DPOC envelhecer com qualidade de vida, 

autonomia, independência e capacidade funcional. 

 

3. OBJETIVOS 

3.2. Objetivo Geral 

Avaliar se portadores de DPOC tem diminuição do equilíbrio postural e/ou aumento 

da frequência de quedas em comparação com indivíduos saudáveis. 

3.3. Objetivos Específicos 

 Observar as ferramentas e procedimentos empregados na avaliação do 

equilíbrio, frequência e risco de queda em portadores de DPOC; 

 Apresentar as características dos estudos selecionados;  
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 Avaliar a qualidade dos estudos selecionados através dos critérios metodológicos 

da escala da Agência de Investigação de Saúde e Qualidade. 

4. MATERIAIS E MÉTODOS  

4.2. Fontes de Dados 

A pesquisa foi realizada utilizando as bases de dados eletrônicas PubMed, BIREME, 

CINAHL e Cochrane no período de janeiro de 1960 a novembro de 2014. Os descritores 

foram extraídos do Medical Subject Headings (MeSH) e Descritores em Ciências da 

Saúde (DeCS), no seguinte ordenação: 

#1- ("Postural Balance"[Mesh]) OR Functional Balance Assessments) OR Postural 

Sway "; 

#2- (("Accidental Falls"[Mesh]) OR Fear of Fall) OR Fear of Falling 

#3- (("Pulmonary Disease, Chronic Obstructive"[Mesh]) OR "Lung Diseases, 

Obstructive"[Mesh]) OR "Lung Diseases"[Mesh]; 

#4- #1 OR #2 

#5- #4 AND #3 

As buscas foram realizadas em bancos de dados eletrônicos por dois investigadores 

experientes independentes, e incluiu as referências encontradas nos estudos e arquivos 

pessoais dos autores. Inicialmente foram incluídos todos os artigos que tiveram como 

desfechos primários ou secundários equilíbrio postural e/ou quedas em indivíduos com 

doença pulmonar obstrutiva crônica. 

4.2. Seleção dos Estudos e Critérios de Elegibilidade 

Nos artigos selecionados, foram selecionados os seguintes critérios de inclusão 

gerais: estudos completos com seres humanos, estudos transversais que incluíram grupo 

de controle de pessoas saudáveis, publicado em qualquer idioma. Os critérios de 

inclusão para os resultados eram avaliações do equilíbrio postural, elipse 

estabilométrica, teste de alcance funcional, teste de alcance lateral, oscilação postural, 

oscilação do corpo, limites de estabilidade, centro de pressão, teste de equilíbrio 

estático, teste de equilíbrio dinâmico, teste de equilíbrio funcional, timed up and go, 

posturografia, questionários específicos para análise de equilíbrio (Escala de Equilíbrio 

de Tinetti, Community Balance and Mobility Scale, Escala de Equilíbrio de Berg, 

outros) e risco de quedas em portadores de doença pulmonar obstrutiva crônica. 

Os estudos com as seguintes características foram excluídos desta revisão: estudos 

de casos, estudos observacionais, estudos sem grupo controle saudável para comparação 
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com DPOC, cartas, editoriais, resumos estendidos, estudos com animais, bem como os 

estudos em que os pacientes apresentavam outras condições que podem ter influenciado 

os resultados (doença vestibular, ferimento ortopédico). 

4.3. Avaliação da Qualidade dos Estudos  

A qualidade dos estudos foi avaliada pela escala da Agência de Investigação de 

Saúde e Qualidade, modificada e validada por West et al., 2002. Esses critérios foram 

utilizados em diversas revisões sistemáticas com ou sem o uso de valores de pontuação.  

4.4. Abstração de Dados 

Os títulos e resumos identificados através das pesquisas foram revisados 

independentemente por dois pesquisadores para selecionar estudos potencialmente 

relevantes. Casos de desentendimentos, quando presentes, foram discutidos com um 

terceiro pesquisador. Uma vez eleitos, os estudos tiveram seus dados extraídos e 

compilados, de acordo com os critérios de qualidade. Não foi realizada cegagem dos 

autores dos estudos. 

4.5. Análise dos Dados  

Devido à heterogeneidade dos resultados cdos estudos, uma meta-análise não foi 

realizada e os resultados foram resumidos com ênfase na qualidade do desenho dos 

estudos selecionados. 

5. CONSIDERAÇÕES FINAIS 

Os dados atuais sugerem que pacientes com DPOC apresentam equilíbrio 

corporal prejudicado e aumento do risco de queda. No entanto, devido às limitações 

metodológicas quanto à seleção dos sujeitos, as amostras não probabilísticas, e viés do 

entrevistador, esta associação não pode ser sustentada. Outros estudos observacionais, 

especialmente estudos de coorte e caso-controle, com um projeto mais consistente e 

incluindo métodos adequados de avaliação do equilíbrio dinâmico, são recomendados.
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ABSTRACT 

 

BACKGROUND: Skeletal muscle dysfunction and reduced exercise tolerance are well 

described conditions in chronic obstructive pulmonary disease (COPD). It is believed 

that these patients can also have impaired static and dynamic body balance. 

OBJECTIVE: To carry out a systematic review of the cross-sectional studies that 

assessed the dynamic and static body balance and the risk of falls in patients with 

COPD. 

METHODS: Search strategy: articles were searched in PubMed, BIREME, CINAHL 

and COCHRANE electronic databases including publications from January 1960 to 

November 2014. Selection Criteria: complete cross-sectional studies that included a 

control group of healthy people, published in any language. The inclusion criteria for 

the outcomes were assessments of postural balance and risk of falling in patients with 

chronic obstructive pulmonary disease. Data extraction: Independent extraction of 

articles by two reviewers which were later analyzed for their methodological quality 

using the Agency for Healthcare Research and Quality Scale to assess observational 

studies. 

RESULTS: Eight articles were included in this review. A variety of evaluation methods 

was used, including the Berg Balance scale, Functional Reach test, a Questionnaire on 

Personal Histories and Consequences of Falls and tests on the force platform. A total of 

1887 subjects of both genders were studied (1417 individuals with COPD and 470 

healthy individuals). 

CONCLUSION: The current data suggest that patients with COPD present with 

impaired body balance and increased risk of fall. However, due to the methodological 

limitations of the studies included in this review, further well designed studies on this 

issue are recommended. 

Key-words: chronic obstructive pulmonary disease; postural balance; fall, systematic 

review. 
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Introduction 

Chronic obstructive pulmonary disease (COPD) is a prevalent respiratory 

disorder that has a strong association with the use of tobacco and is characterized by 

progressive, partially reversible obstruction of the airways and by pulmonary 

hyperinflation
1
. Although the physiopathology is primarily pulmonary, COPD is often 

associated with systemic complications
2,3

. 

The principal characteristic of COPD is the presence of airflow limitation, 

resulting from inflammation and remodeling of the airways, parenchyma destruction 

and the development of emphysema. However, in many patients the disease is 

associated with various systemic manifestations, which can result in impairment of 

functional capacity and quality of life
4,5

. Skeletal muscle dysfunction associated with 

reduced functional mobility and ability to perform exercise in individuals with COPD 

has been documented in several studies
6-9

. Nevertheless, the impact of COPD on other 

aspects of functional capacity, as for example, static and dynamic body balance has not 

been well described
3
. 

Some predictors of falling are widely known, such as age, chronic diseases, use 

of multiple medications, impaired mobility and muscle weakness. In this respect, it is 

believed that COPD patients may have an increased risk of falls due to the reduced 

physical activity level, muscle weakness, reduced perception of dyspnea and decreased 

balance control
10-13

. Falls may worsen the general health status of COPD patients, 

reducing their quality of life and autonomy, and increasing the mortality and the health 

system costs
14

. Previous authors performed a systematic review on the instruments used 

to assess postural control and fear of falling in people with COPD
14

. Nevertheless, data 
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on risk of falls and decreased postural balance and mobility in COPD patients are 

scarce
13,14

. 

Therefore, the aim of this systematic review was to evaluate if patients with 

COPD have decreased postural balance and/or increased frequency of falls in 

comparison with health people. 

 

Methods 

This systematic review followed the PRISMA statement recommendations
15

. 

 

Data sources and research 

A search was performed using the PubMed, BIREME, CINAHL and 

COCHRANE electronic databases for the period from January 1960 to November 2014. 

The descriptors were extracted from the Medical Subject Headings (MeSH) and the 

Descritores em Ciências da Saúde (DeCS), in the following ordering: 

#1- ("Postural Balance"[Mesh]) OR Functional Balance Assessments) OR 

Postural Sway "; 

#2- (("Accidental Falls"[Mesh]) OR Fear of Fall) OR Fear of Falling 

#3- (("Pulmonary Disease, Chronic Obstructive"[Mesh]) OR "Lung Diseases, 

Obstructive"[Mesh]) OR "Lung Diseases"[Mesh]; 

#4- #1 OR #2 

#5- #4 AND #3 

The searches were carried out in electronic databases by two independent 

experienced researchers, and included the references found in the studies and the 
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authors’ personal files. Were initially included all articles which had postural balance 

and/or falls in individuals with chronic obstructive pulmonary disease as primary or 

secondary outcomes. 

Selection of studies and eligibility criteria 

Articles were selected taking into account the following general inclusion 

criteria: complete studies with humans, cross-sectional studies that included a control 

group of healthy people, published in any language. The inclusion criteria for the 

outcomes were assessments of postural balance, stabilometric ellipse, functional reach 

test, lateral reach test, postural sway, body sway, limits of stability, center of pressure, 

static balance test, dynamic balance test, functional balance test, timed up and go,  

posturography, specific questionnaires for analysis of balance (Tinetti Balance Scale, 

Community Balance and Mobility Scale, Berg Balance Scale, other) and risk of falling 

in patients with chronic obstructive pulmonary disease. 

Studies with the following characteristics were excluded from this review: case 

studies, observational studies without a healthy control group for comparison with 

COPD, letters, editorials, extended abstracts, animal studies, as well as studies where 

the patients presented with other conditions that may have influenced the results 

(vestibular disease, orthopedic injury). 

Quality assessment 

The quality of the studies was assessed by the Agency for Healthcare Research 

and Quality (AHRQ) scale, as modified and validated by West et al. (2002)
16

. These 

criteria have been used in several systematic reviews with or without the use of score 

values
17-21

. 

Data abstraction 
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Titles and abstracts identified through the searches were reviewed independently 

by two researchers to select potentially relevant studies. Cases of disagreements, when 

present, were discussed with a third party assessor. Once elected, the studies had their 

data extracted and compiled in a form, in accordance with the quality criteria. No 

blinding of the authors of studies was made. 

Data analysis 

Due to the heterogeneity of the studies outcomes, a meta-analysis was not 

performed and the results were summarized with emphasis on the quality of the design 

of the selected studies. 

Results 

Of the 192 articles found, 161 (83.85%) were excluded by the title, 14 (7.29%) 

after reading the abstract, 09 (4.68%) after reading the full-text articles and 08 (4.16%) 

were selected according to predefined criteria (Figure 1)
15

. All studies included in this 

review were designed as cross-sectional studies.  

Assessment tools and procedures 

A wide variety of outcomes were found in the studies, as that related to physical, 

psychological, and quality of life assessments. However, this review focuses on the 

procedures and instruments which aimed to evaluate balance, and the frequency and risk 

of falling in patients with COPD. These data are shown in Table 1. 

The biomechanical analysis was the most common way to measure the body 

balance, using methods as posturography performed on the force platform
22-24

 and 

stabilometry  performed on the pressure platform
25,26

. Conversely, other studies applied 

different functional tests, such as timed stand and walk test - Timed Up and Go 

(TUG)
22

, Sit-to-Stand test
25

, the Functional Reach test and the Short Physical 
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Performance Battery (SPPB)
3
. Furthermore, a tool called Community Balance and 

Mobility Scale was applied to evaluate balance
22

.  

Additionally, tests and scales were used in assessing the frequency and risk of 

falls, as in the study of Rocco et al. (2011) where the authors applied the Tinetti Scale
25

, 

and in the study of Beauchamp et al. (2012), in which the Berg Balance Scale (BBS), 

the Balance Evaluation Systems Test (BESTest) and the Activity-specific Balance 

Confidence (ABC)
27

 were used. Questionnaires on history of fall, consequences of falls 

or tripping were used in the study of Ozalevli et al. (2011)
28

. 

Aiming at identify possible associations between the main outcomes and some 

specific conditions/variables, other variables were measured in six studies
3,22,23,25,27,28

, 

such as quality of life, the QOL measured using a visual analog scale, self-reported 

functional limitation, use of medications, comorbidities, use of oxygen supplementation, 

frequency of acute exacerbations, and the 6MWT outcome. 

Measurements of outcomes 

The characteristics of the selected studies are presented in chronological order of 

publication (Table 1). In the eight selected manuscripts, a total population of 1887 

subjects of both genders was studied, 1417 individuals with COPD and 470 healthy 

individuals. Although most of the studies divided their sample into two groups (healthy 

and COPD), Butcher et al. 2004
22

 made comparisons between three groups: healthy 

individuals, individuals with COPD and individuals with COPD under oxygen 

supplementation.  

Eight studies were excluded because the lack of a control group of healthy 

individuals. As for example, in the study of Roing et al. (2011) they compared the 

results between COPD patients with and without history of falls. The other seven 

studies included only subjects with COPD
6,10,29-33

. 
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There was great variation in the sample size among the studies, as well as in the 

average age of individuals surveyed (Table 1). As for the eligibility of subjects, the 

authors used different exclusion criteria in order to avoid individuals who suffered other 

conditions which might affect the main outcomes (Table 1). 

Balance 

All studies included in this review assessed balance in individuals with 

COPD
3,22-28

. The study of Butcher et al (2004), which used the TUG, posturography and 

the Community Balance and Mobility Scale, found a difference between COPD patients 

requiring oxygen supplementation and healthy subjects. Another study found that the 

group of subjects with COPD showed decreases in the average score of the SPPB and 

performance in the Functional Reach test when compared to the group of healthy 

subjects
 3

. In addition, Smith et al. (2010) demonstrated that individuals with COPD had 

a deficit in balance, as they had greater displacement of pressure on the medio-lateral 

axis and in the angular movement of the hip in relation to healthy subjects
23

. Also, the 

study of Janssens et al, (2013) showed an increased body sway in anterior-posterior 

direction in individuals with COPD
24

.  

The study of Beauchamp et al. (2012) demonstrated reduced balance scores in 

each component of the BESTest, with marked deficits (30% reduction) in biomechanics, 

transitions, and gait in subjects with COPD compared with control subjects
27

. However, 

the study of Horie et al. (2011) did not show difference in the measured one-leg 

standing time and total trace length between COPD and control groups
26

. 

Falls 

Only one study examined the presence of falls among COPD patients. The 

results of Ozalevli et al. (2011) showed that the frequency of falls in the last year before 

the assessment was the following: one fall in 9 COPD patients (25%), two falls in 1 
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COPD patient (2.8%), and one fall in 3 healthy individuals (15%). Moreover, the 

frequency of falls in the COPD patients were correlated with dyspnea and leg fatigue 

severity, the SpO2 value measured after the 6MWT, and PaO2 and SaO2 values
28

. 

 

Result of quantitative assessment 

No studies met all methodological criteria of the Agency for Healthcare 

Research and Quality (AHRQ). The study of Eisner et al. (2008) had the best score, 

achieving 74 points. The quantitative analysis is presented in Table 3 and is discussed in 

the next section. 

Discussion 

 In the present review we aimed to analyze the existing studies on postural 

balance and falls in patients with chronic obstructive pulmonary disease. Although 

COPD has a major impact on physical health, the postural balance and the risk of fall 

has not been clarified in these group of patients. Most of the articles included in this 

review indicate the reduction of balance and/or increased frequency of falls in patients 

with COPD. 

Despite the fact that individuals with COPD have many risk factors predisposing 

them to falls, there are few data in the literature about balance in this population
13

. 

Additionally, these patients have a high prevalence of osteoporosis, stressing the need 

for identification of possible factors that might lead to falls in order to subsidize the 

development of prevention and treatment programs
34

. 

Patients with COPD who use supplemental oxygen are six times more likely to 

fall than those who do not
6,22

. The underlining mechanisms behind this association have 

not yet been clearly elucidated in the literature, but it is believed that is related to the 

worse functional capacity of patients who make use of this therapy. Another possible 
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explanation, and that should be investigated, is the chronic effects of hypoxemia in the 

motor control of these individuals
6,35

. 

A possible factor that influences the increased risk of falls and imbalance in 

patients with COPD originates from biomechanics. The increased respiratory rate and, 

consequently, the increased movement of the thorax and abdomen have been shown to 

shift the center of mass, favoring the anterior displacement of the body and the 

occurrence of fall
36

. Whereas, the subjects with COPD exhibited deficits in each of the 

six subsystems but, the deficits were most pronounced in the subsystems of 

biomechanics, when compared with control subjects
27

. These deficits are of similar 

magnitude to those reported in populations with neuromuscular disease
37

. 

Currently, the literature is scarce with regard to the topic of balance in patients 

with COPD, but there is a growing concern about the balance impairment deficit in this 

population. Recent studies have shown a reduction of balance and coordination in this 

population when compared to control individuals. However, the methods and 

procedures of the studies have limitations and biases that can diminish the power of its 

conclusions. This fact can be better observed by the scores obtained for the studies 

through the application of the AHRQ qualitative scale for analysis of observational 

studies (Table 3). 

To compare the selected studies was necessary to analyze the methodological 

aspects of each one, in particular those related to the sample characteristics, as well as 

how the subjects were selected. 

The probabilistic selection of subjects was not described by the authors of the 

studies included in this review. The absence of sample size calculation and the use of 

samples of convenience, factors that occurred in most of the studies assessed in this 

review, may imply the involvement of a number of people who don’t represent the 
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interest population, which is extremely important to ensure the ability of any study to 

address the proposed objectives
38

. These components of the methodology are essential 

to support the results obtained in the research, therefore the selected studies present 

factors that can systematically alter the estimate between expression (COPD) and the 

outcomes listed, such as falling, lack of balance and the biomechanical analysis
39

. 

In consideration of the gender proportion, the proportion of women was 

higher
3,22

. This predominance in the samples was already expected, considering the 

question of the longevity of female subjects compared to males
38

. 

The clinimetric property of the tools used for assessment of the groups studied in 

the articles included in this review is an important point, as the results of the studies 

depend on the accuracy of these instruments. 

Balance was examined in the studies through various evaluation methods. For 

example, the Timed Up and Go
22

, despite being considered a test with good intra- and 

inter-examiner confidentiality
40

, has low diagnostic accuracy to determine changes in 

balance, having more diagnostic precision in determining changes in function and gait
41

. 

Therefore, the internal validity of the studies that used this method might have been 

compromised, because few aspects of balance are observed through this method
6,22,42

. 

The computerized static posturography scan, used in the study of Butcher et al. (2004)
22

 

and force platform
23,24

, pressure platform
25

 and stabilometer
26

, are tools with recognized 

validity and reproducibility
14,43

, however, they provide superficial information on 

postural imbalance. Furthermore, since these assessments are recorded statically, they 

do not correlate with the frequency of falls
44

, demonstrating a low sensitivity for 

diagnosis of postural imbalance. In this way, the analyses and associations of these 

studies may have been compromised. 
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Considering the functional tests and scales used in the studies to evaluate the 

postural balance and the risk of falls, one can highlight that there are practical and low-

cost means of evaluation. The functional scales used in the studies included in this 

review obtained good validity and reliability as attested by experiments with other 

populations, such as the Community Balance and Mobility Scale used in a study with 

patients with cerebral lesions
45

 and those that have suffered strokes
46

, the Activities-

Specific Balance Confidence (ABC) in subjects who have suffered strokes
47 

and the 

Short Physical Performance Battery (SPPB) in elderly patients
48,49

. Because its 

practicality and validity, The Berg Balance Scale and the BESTest appear to be the 

recommended instruments to assess postural control in clinical practice
14

. However, 

these instruments have not been validated for patients with respiratory disorders, 

particularly COPD. In addition, the Functional Reach Test is a poor measure for 

evaluating postural balance due the influence of the trunk during the test and 

compensatory mechanisms
50

, compromising the conclusions of this analysis, as reported 

in the study of Smith et al., (2010)
23

. 

To assess the frequency of falls, Ozalevli et al., (2011)
28

 conducted interviews 

asking about the occurrence of falls over the year before the assessment, but survey 

estimations based on self-reporting tend to underestimate the use of health care in the 

older population, as they are greatly impacted by recall and non-response biases
51

. 

In none of the studies included in this review the assessor were blinded, which 

can have compromised its internal validity. Another item that deserves special attention 

is that all studies included in this review had a cross sectional design, which does not 

allow for a causal analysis of the frequency of falls and balance changes in subjects with 

COPD. These facts reduce the power of analysis of the association between COPD and 

the outcome variables. 
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This review demonstrates the difficulty of performing a systematic review with 

observational studies, due to the variety of characteristics of people with COPD, as well 

as the various tools and methods used to analyze the fall and balance outcomes. 

Furthermore, it would be valuable to include in design planning a multivariate analysis 

to observe the influence of one or more variables as predictive of outcome variables, 

however, the small sample size of the studies included in this systematic review makes 

impossible to perform a proper correlation analyses between physiological variables of 

the respiratory system and gender with the outcome variables. 

The current data suggest that patients with COPD present with impaired body 

balance and increased risk of fall. However, due to methodological limitations as to the 

selection of subjects, non-probabilistic samples, and interviewer bias, this association 

cannot be sustained. Other observational studies, especially cohort studies and case-

control, with more consistent design and including proper methods of dynamic balance 

assessment are recommended. 
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Table 1. Modified AHRQ scale, appropriate for observational studies.  

Modified and adapted by West S et al. Systems to Rate the Strength of Scientific Evidence, Evidence Report, Technology Assessment. 

 

 

 

CRITERION 
Weighted 

Score (points) 

1. Study Question 2 

 Clearly focused and appropriate question  

2. Study Population 8 

 Description of study population 5 

 Sample size justification 3 

3. Comparability of Subjects for All Observational Studies 22 

 Specific inclusion/exclusion criteria for all groups 5 

 Criteria applied equally to all groups 3 

 Comparability of groups at baseline with regard to disease status and prognostic factors 3 

 Study groups comparable to non-participants with regard to confounding factors 3 

 Use of concurrent controls 5 

 Comparability of follow-up among groups at each assessment 3 

4. Exposure or Intervention 11 

 Clear definition of exposure 5 

 Measurement method standard, valid and reliable 3 

 Exposure measured equally in all study groups 3 

5. Outcome measures 20 

 Primary/secondary outcomes clearly defined 5 

 Outcomes assessed blind to exposure or intervention 5 

 Method of outcome assessment standard, valid and reliable 5 

 Length of follow-up adequate for question 5 

6. Statistical Analysis 19 

 Statistical tests appropriate 5 

 Multiple comparisons taken into Consideration 3 

 Modeling and multivariate techniques appropriate 2 

 Power calculation provided 2 

 Assessment of confounding 5 

 Dose-response assessment if appropriate 2 

7. Results 8 

 Measure of effect for outcomes and appropriate measure of precision 5 

 Adequacy of follow-up for each study group 3 

8. Discussion 5 

 Conclusions supported by results with possible biases and limitations taken into 

consideration 
 

9. Funding or Sponsorship 5 

 Type and sources of support for study  

TOTAL SCORE 100 
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Figure 2: PRISMA (Preferred Reporting of Systematic Reviews and Meta-Analyses) flow 

diagram of the literature search 
55
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individuals) 
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Table 2. Characteristics of studies elegible for this review. 

Author/year Subjects Age of Sample Exclusion Criteria Evaluation 

Butcher S.J. et al, 2004 51 subjects: 21 healthy (3M/18F), 

15 (7M/8F) with COPD and 15 

(5M/10F) subjects with COPD + 

oxygen supplement therapy 

Healthy (68.1 ± 1.86 years) 

COPD without O2 (72.1 ± 

2.23 years) 

COPD with O2 (69 ± 8.53 

years) 

Neuromuscular disease, disorder of the inner 

ear, pain or limitation of joint mobility, known 

cognitive impairment, other lung disease, 

significant pathological process 

Timed Up and Go Test; Posturography, 

Community Balance and Mobility 

Scale. 

Eisner M.D. et al., 2008 

 

1505 subjects: 302 healthy 

(117M/185F); 1202 subjects with 

COPD (511M/691F)  

Healthy (58.5 ± 6.2 years) 

COPD (58.2 ± 6.2 years) 

 

Individuals under the age of 40 or over 65 

years; failure to attend the clinical visit and 

peform spirometric test;  

Short Physical Performance Battery 

(SPPB); Functional Reach Test  

Smith M.D. et al., 2010 

 

24 subjects: 12 healthy subjects 

(7M/5F) and 12 subjects with 

COPD (7M/5F) 

Healthy  (63.5 ± 5.4 years) 

COPD (64.6 ± 7.2 years) 

Asthma; cardiovascular changes, lower limb 

lesions; vestibular system disorder; 

neurological disease; urinary incontinence; 

difficulty in understanding English; use of 

walking aid or use of oxygen supplement 

therapy 

Force Platform 

Rocco C.C.M. et al., 2011 

 

38 subjects: 16 healthy (9M/7F); 

22 subjects with COPD (19M/3F) 

Healthy (68 ± 6.5 years) 

COPD (70 ± 6.6 years) 

 

All participants should be currently non-

smokers and not have other associated 

comorbidities such as asthma and neurological 

diseases. 

Pressure platform; Tinetti Scale; Sit-to-

Stand test. 

Ozalevli S. et al., 2011 

 

56 subjects: 20 healthy (13M/7F); 

36 subjects with COPD 

(25M/11F)  

Healthy (68.5 ± 7.3 years) 

COPD (70.3 ± 3.0 years) 

 

Clinically unstable within the last 6 weeks, 

Individuals under the age of 55 orthopedic 

disease and unable to ambulate without 

assistance. 

Assessment of Falls and Tripping, Berg 

Balance Scale (BBS);   

Horie J. et al., 2011 120 subjects: 60 healthy 

(39M/21F); 60 subjects with 

COPD (39M/21F) 

Healthy (76.3 ± 1.8 years) 

COPD (76.8 ± 6.8 years) 

 

With diagnosis of a respiratory disease 

(including respiratory tract infection); joint 

disorders that impair gait; residents; decreased 

physical performance; and residents who were 

incapable of fully understanding the objective 

and methods of the study. 

Stabilometer  

Beauchamp M.K. et al., 2012 57 subjects: 20 healthy subjects 

and 37 subjects with COPD  

Healthy  (67 ± 9 years) 

COPD (71 ± 7 years) 

Inability to communicate, use of medications 

that may have increased the risk of falls, and 

neurologic or musculoskeletal conditions that 

limited mobility. 

Berg Balance Scale (BBS);  Activity-

specific Balance Confidence (ABC); 

Balance Evaluation Systems Test 

(BESTest) 

Janssens L. et al., 2013 36 subjects: 18 healthy; 18 

subjects with COPD (14M/6F) 

Healthy  (64 ± 6 years) 

COPD (64 ± 7 years) 

Not maintain their balance without manual 

assistance. 

Force platform 

M= Male; F= Female gender 
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Table 3. Results and limitations of studies eligible for revision 

Author/Year Results Limitations of the Study Correlations with other variables 

Butcher S.J. et al, 2004 

COPD had increased Timed Up and Go test (F=4.78; 

P=0.004; ƞ2=0.209; Power=0.873); Posturography balance 

peak in test 3  (F=3.71, P=0.032, ƞ2=0.136; Power= 0.653), 

balance index in test 3 (F=5.00, P=0.011, ƞ2=0.175; 

Power=0.788) and Community Balance and Mobility Scale 

(F=12.6; P=0.001; ƞ2=0.348; Power=0.995) 

 There was no calculation of sample size; 

 The sample was of convenience and 

without randomization 

Comparisons between coordination, FEV1, forced vital 

capacity, peak expiratory flow among subjects with 

COPD who use supplementary oxygen, subjects with 

COPD who do not use supplementary oxygen and 

healthy subjects 

Eisner M.D. et al., 2008 

 

Statistically significant differences in lower extremity 

function [1.0 (1.25 to 0.73) P<0.0001], performance in the 

lower submaximum exercise [334 (384 to 282) P.0001] and 

standing balance  [3.0 (4.2 to 1.8) P.0001] between subjects 

with COPD and without COPD 

 There was no calculation of sample size; 

 The sample was of convenience and 

without randomization 

Comparisons of muscular strength of the upper and 

lower extremities, self-reported functional limitation (OR 

6.4; 95% CI, 3.7-10.9), moderate limitation of activity 

(OR 7.6, 95% CI, 4.0-14.4), and limitation in climbing 

stairs (OR 11.7; 95% CI, 7.3-18.6) between subjects with 

COPD and subjects without COPD 

Smith M.D. et al., 2010 

The individuals with COPD had increased displacement 

mediolateral pressure (p=0,013) and angular motion of the 

hip (0,001) compared with the Control Group (CG). 

 No calculation of sample size was 

described 

Correlation between balance and increased respiratory 

demand from exercise with upper limbs 

Rocco C.C.M. et al., 2011 

 

The individuals with COPD had a lower number repetitions 

on the SST 19.27±3.88 (p<0.05), and exhibited deficits in 

functional balance and gait on the Tinetti scale, 26.86±1.69 

(p<0.05), compared with the CG. 

 There was no calculation of sample size; 

 The sample was of convenience and 

without randomization 

The BODE Index demonstrated correlations with balance 

assessment (determined by the Tinetti scale), r = 0.59 

(p<0.05) and the sit-to-stand test, r = 0.78 (p<0.05) 

Ozalevli S. et al., 2011 

 

The frequency of falls in the past year were as follows: one 

fall in 9 COPD patients (25%), two falls in 1 COPD patient 

(2.8%), and one fall in 3 healthy individuals (15%). The 

BBS scores decrease in COPD patients compared with the 

healthy individuals (p=0.001) 

 There was no calculation of sample size; 

 The sample was of convenience and 

without randomization 

BBS scores, frequency of falls and trips were correlated 

with each other in COPD patients (r=-0.63, r=-0.46, 

r=0.89, p<0.05). In the COPD patients, BBS scores and 

frequency of falls were correlated with dyspnea and leg 

fatigue severity, the SpO2 value measured after the 

6MWT, and PaO2 and SaO2 values 

Horie J. et al., 2011 

The COPD group there was no significant difference in the 

measured One-leg standing time and total trace length, 

compared with the CG. 

 Study questions in not cleary 

 There was no calculation of sample size; 

 The sample was of convenience and 

without randomization 

 There was not use of concurrent controls 

 Method of outcome was not assessment 

standard, valid and reliable 

There was no correlations with other variables 

Beauchamp M.K. et al., 2012 

Subjects with COPD demonstrated reduced balance scores 

on each component of the BESTest, with marked 

déficits(30% reduction) in biomechanics, transitions, and 

gait. Lower BBS, balance confidence scores, and physical 

activity levels were also evident in subjects with COPD 

compared with control subjects (all P< .001). 

 The sample was of convenience and 

without randomization 

Self-reported physical activity was positively associated 

with BBS scores, total BESTest scores, BESTest 

biomechanics, transitions, and reactive subscores 

(P=.003). Measures of lower extremity muscle strength 

were associated with BBS and BESTest total scores, and 

with five of the six BESTest subscores  

Janssens L. et al., 2013 

Individuals with COPD showed an increased body sway in 

anterior-posterior direction (RMS: 6.5±3.0 cm) when 

compared to controls (RMS: 4.5±1.5 cm) (p = 0.037). 

 There was no calculation of sample size; 

 The sample was of convenience and 

without randomization 

There was no correlations with other variables 
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Table 4. Quantitative evaluation of the studies eligible for systematic review 

CRITERION 
Weighte

d Score 

(points) 

Butcher, 

2004 

Eisner, 

2008 

Smith, 

2010 

Rocco, 

2011 

Ozalevli, 

2011 

Horie, 

2011 

Beaucham

p 2012 

Janssens, 

2013 

1. Study Question 2         

 Clearly focused and appropriate question  2 2 2 2 2 0 2 2 

2. Study Population 8         

 Description of study population 5 5 5 5 5 5 5 5 5 

 Sample size justification 3 0 0 0 0 0 0 3 0 

3. Comparability of Subjects for All 

Observational Studies 
22         

 Specific inclusion/exclusion criteria for all 

groups 
5 5 5 5 5 5 5 5 5 

 Criteria applied equally to all groups 3 3 3 3 3 3 3 3 0 

 Comparability of groups at baseline with 

regard to disease status and prognostic 

factors 

3 0 0 0 0 0 0 0 0 

 Study groups comparable to non-

participants with regard to confounding 

factors 

3 0 3 0 0 0 0 0 0 

 Use of concurrent controls 5 5 5 5 5 5 0 5 0 

 Comparability of follow-up among groups 

at each assessment 
3 0 0 0 0 0 0 0 0 

4. Exposure or Intervention 11         

 Clear definition of exposure 5 5 5 5 5 5 5 5 5 

 Measurement method standard, valid and 

reliable 
3 3 3 3 3 3 3 3 3 

 Exposure measured equally in all study 

groups 
3 3 3 3 3 3 3 3 3 

5. Outcome measures 20         

 Primary/secondary outcomes clearly 

defined 
5 5 5 5 5 5 5 5 5 

 Outcomes assessed blind to exposure or 

intervention 
5 0 0 0 0 0 0 0 0 

 Method of outcome assessment standard, 

valid and reliable 
5 5 5 5 5 5 0 5 5 

 Length of follow-up adequate for question 5 0 0 0 0 0 0 0 0 

6. Statistical Analysis 19         

 Statistical tests appropriate 5 5 5 5 5 5 0 5 5 

 Multiple comparisons taken into 

Consideration 
3 3 3 3 3 3 0 3 3 

 Modeling and multivariate techniques 

appropriate 
2 0 2 0 0 0 0 2 0 

 Power calculation provided 2 0 0 0 0 2 0 0 0 

 Assessment of confounding 5 0 5 0 0 0 0 0 0 

 Dose-response assessment if appropriate 2 0 0 0 0 0 0 0 0 

7. Results 8         

 Measure of effect for outcomes and 

appropriate measure of precision 
5 0 5 5 5 5 5 5 5 

 Adequacy of follow-up for each study group 3 0 0 0 0 0 0 0 0 

8. Discussion 5         

 Conclusions supported by results with 

possible biases and limitations taken into 

consideration 

 0 5 5 5 5 0 5 5 

9. Funding or Sponsorship 5         

 Type and sources of support for study  5 5 5 5 5 5 5 5 

TOTAL SCORE 100 54 74 64 64 66 39 69 56 
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