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ABSTRACT | INTRODUCTION: balance is an outcome that 
has been extensively studied in recent years in patients with 
chronic obstructive pulmonary disease (COPD), but the effects 
of pulmonary rehabilitation (PR) associated with balance training 
(BT) are not yet clear. OBJECTIVE: to evaluate the effects of PR 
associated to BT in patients with COPD through a systematic 
review with meta-analysis. METHODS: it was performed a review 
of articles published in indexed journals between 2013 and 2019 
in the databases PUBMED, PUBMED, LILACS, SciELO e PEdro. All 
searches were conducted between March and April 2020 and 
the descriptors combined were: "pulmonary rehabilitation" OR 
"rehabilitation" AND "balance" OR "falls" OR "risk of falls" and their 
respective translations into Spanish and Portuguese. RESULTS: 
A total of 2052 studies were identified, but only 3 articles met 
the eligibility criteria. The PEDro methodological quality scores 
varied between 5 and 7 scores, which demonstrates a good 
methodological design. Of the 3 selected studies, 2 performed 
conventional BT (on the ground involving functional balance, gait 
and posture) and 1 used specific equipment (vibrating platform). 
The intervention protocol lasted between 6 and 24 weeks, mean 
daily time between 30 and 60 minutes and frequency of 2 to 
3 times a week. CONCLUSION: The findings of this systematic 
review with meta-analysis suggest that PR associated to BT 
seems to improve balance of patients with stable COPD when 
compared to usual PR.
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RESUMO | INTRODUÇÃO: O equilíbrio é um desfecho que vem 
sendo bastante estudado nos últimos anos em pacientes com 
doença pulmonar obstrutiva crônica (DPOC), porém ainda não 
se sabe ao certo os efeitos da reabilitação pulmonar (RP) associa-
da a um treino de equilíbrio (TE). OBJETIVO: Avaliar os efeitos da 
reabilitação pulmonar (RP) associada ao treino de equilíbrio em 
pacientes com DPOC por meio de uma revisão sistemática com 
metanálise. MÉTODOS: Foi realizado um levantamento de artigos 
publicados em revistas indexadas entre os anos de 2013 e 2019 
nas bases de dados: PUBMED, LILACS, SciELO e PEDro. As buscas 
foram conduzidas entre março e abril de 2020 e os descritores 
combinados foram: “pulmonary rehabilitation” OR “rehabilitation” 
AND “balance” OR “falls” OR “risk of falls” e suas respectivas tradu-
ções para o espanhol e português. RESULTADOS: Um total de 
2052 estudos foram identificados, porém somente 4 cumpriram 
os critérios de elegibilidade. A pontuação da qualidade metodo-
lógica na escala PEDro variou entre 5 e 7 foi escores, o que de-
monstra um bom desenho metodológico. Dos 3 estudos selecio-
nados, 2 realizaram treinamento de equilíbrio convencional (em 
solo envolvendo equilíbrio funcional, marcha e postura) e 1 utili-
zou equipamento específico (plataforma vibratória). O protocolo 
de intervenção teve duração entre 6 e 24 semanas, tempo médio 
diário entre 30 e 60 minutos e frequência semanal de 2 a 3 vezes. 
CONCLUSÃO: Os achados desta revisão sistemática com metaná-
lise sugerem que a RP associada ao TE parece promover efeitos 
benéficos no equilíbrio funcional de pacientes com DPOC estáveis 
quando comparado a RP ambulatorial usual.

PALAVRAS-CHAVE: Doença pulmonar obstrutiva crônica. 
Equilíbrio postural. Risco de quedas. Reabilitação.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) is 
a pulmonary disease characterized by progressive 
airflow limitations. During the course of the disease 
patients may experience manifestations such as 
systemic inflammation, cardiovascular comorbidities, 
peripheral muscle dysfunction, weight loss and 
psychological changes1,2.

Studies have reported a 24.2% increase in death 
rates between 2005 and 2016, thus confirming COPD 
as the second leading cause of mortality worldwide, 
which is in line with estimates from previous studies 
that have warned that this disease will be the third 
leading cause of death only by 2030. Additionally, the 
number of cases of the disease and its consequences 
are still thought to be underestimated because its 
diagnosis is usually late when the disease is in an 
advanced stage3-5.

Regardless of the changes occurring in the lung, 
systemic changes in patients with COPD hinder 
prognosis as they lead to a worsening of quality of life 
(QoL), increased symptoms of anxiety and depression, 
reduced tolerance to exercise and several skeletal 
muscle manifestations, such as generalized muscle 
weakness, reduced mobility, malnutrition and bone 
demineralization, which culminate in an important 
balance deficit and an increased risk of falls6,7.

Risk of falls is considered a relevant issue in public 
health because in addition to leading to mortality and 
morbidity it is also related to overall functionality in 
individuals susceptible to balance deficit. Furthermore, 
this event is associated with early admission to long-
term care institutions; therefore, reducing the risk of 
falling is an important public health goal2.

The pulmonary rehabilitation (PR) program is 
extremely important within this context as it is 
a strategy that involves physical training, health 
education and self-management and which leads to 
important improvements in physical and functional 
capacity. In addition, it improves QoL and symptoms 
of anxiety and depression and features strong 
degrees of scientific recommendation8-12.

The aim of this study was to evaluate the effects 
of PR associated with balance training in patients 
with COPD through a systematic review with meta-
analysis.

Method

This review was conducted in accordance with 
the recommendations provided in the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses statement13.

Search strategies

Scientific articles published in indexed journals 
between 2013 and 2020 were searched in the 
following electronic databases: PUBMED, Latin 
American and Caribbean Health Sciences Literature 
(LILACS), and in the Scientific Electronic Library Online 
(SciELO) collection PEDro. The PICO (population/
intervention/control/outcomes) framework was 
used as follows: P = patients with stable COPD; I = 
pulmonary rehabilitation associated with specific 
balance training; C = COPD patients who underwent 
usual PR; O = functional balance-related outcomes.

All the searches were conducted between January 
1 and March 1, 2020 and the descriptors used and 
combined were: “pulmonary rehabilitation” OR 
“rehabilitation” AND “balance” OR “falls” OR “risk of 
falls” and their respective Spanish and Portuguese 
translations. Such terms were chosen based on 
a search on the lists of PUBMED Medical Subject 
Headings (MeSH) and the Virtual Health Library 
Health Sciences Descriptors (DECS).

The articles were independently selected by two 
examiners after analysis of the title, abstract and full 
text, respectively. If no consensus on the selection of 
any study was reached, a third author made the final 
judgment on the inclusion or exclusion of articles.

Eligibility criteria

The study included original articles of randomized 
controlled trials published in English, Spanish or 
Portuguese and conducted with adults with stable 
COPD who underwent an usual outpatient PR 
program with a minimum duration of 6 weeks and 
whose study outcome was balance evaluated by the 
Berg Balance Scale (BBS), which is the instrument 
most used in the literature. Articles indexed in 
more than one database and studies in which COPD 
patients had other chronic respiratory diseases were 
excluded from this review.

http://dx.doi.org/10.17267/2238-2704rpf.v10i2.2877


303

J. Physiother. Res., Salvador, 2020 May;10(2):301-308
Doi: 10.17267/2238-2704rpf.v10i2.2877 | ISSN: 2238-2704 

Data extraction

A standardized form was used to retrieve relevant 
information from eligible articles, including 
information on authors, year of publication, country 
of origin, sample size, time/frequency/duration of the 
intervention protocols, instruments used to measure 
balance, and main outcomes.

Analysis of the methodological quality of the 
studies

The methodological quality of the studies was 
assessed using the PEDro Scale, which is a valid 
and reliable instrument composed of 11 items that 
analyze the methodological design and the results 
of clinical trials. Its 11 items assess the description of 
the criteria for inclusion and exclusion, the blinding 
of evaluators, therapists and patients, the allocation 
of subjects, the similarity of prognostic indicators 
between groups, evaluation of key outcomes in at 
least 85% of subjects randomized between groups, 
analysis of key outcomes by “intention to treat” when 
it was not possible to receive the treatment or control 
condition as allocated, and the statistical description 
of intergroup differences or measures of variability 
for at least one key outcome14,15.

Statistical analysis of data

Os dados foram analisados por meio do software da 
Cochrane (Review Manager – RevMan, versão 5.3). 
Os estudos elegíveis foram analisados utilizando-se 
a média e os desvio padrão (DP) para mensurar a 
mudança do baseline e o final de cada intervenção. 
Como todos os resultados foram variáveis contínuas, 
a diferença das médias (DM) e o intervalo de confiança 
de 95% (IC95%) foram calculados quando os estudos 
descreveram em seus resultados as variáveis com as 
mesmas unidades de medida. Os resultados foram 
expostos em formato de gráficos de forest plot.

The data were analyzed using the Cochrane software 
(Review Manager – RevMan, version 5.3). The eligible 
studies were analyzed using means and standard 
deviations (SD) to measure the change from baseline 
and at the end of each intervention. As all the results 
were continuous variables, the difference in means 
(DM) and the 95% confidence intervals (95%CI) were 
calculated when the studies described in their results 
the variables with the same units of measurement. 
The results were displayed in forest plots.

Results 

A total of 2052 studies were identified in the 
databases, but only 3 articles met the review eligibility 
criteria (Figure 1).

A summary of the characteristics of the articles 
selected for the study, including the intervention 
protocols, the instruments used, the methodological 
quality and the main outcomes, is depicted in Table 1.

The methodological quality scores ranged from 5 
to 7 on the PEDro scale, which designates a good 
methodological design in all the selected studies 
(Table 2).

In all, 2 out of the 3 selected studies that assessed 
the impact of PR on balance performed conventional 
balance training (on the ground featuring improved 
functional balance, gait and posture) and 1 used 
specific equipment (vibration platform).

The intervention protocol lasted between 6 and 24 
weeks, with an average daily time ranging from 30 to 
60 minutes and a frequency of 2 to 3 times a week.

The study by Beauchamp et al.16 showed that patients 
who received usual PR combined with balance 
training consisting of static and dynamic transfer, 
gait and functional muscle strengthening exercises 
presented significant improvements in the outcome 
measured by the BBS score compared with the group 
that received only the usual PR (mean difference: 5.4 
scores; 95%CI: 2.31 to 8.49; p<0.01) (Figure 1).

The findings of the study conducted by Mkcher et al.17 
showed that patients who received usual PR combined 
with balance training consisting of posture, transfer, 
transition, gait and functional muscle strengthening 
exercises presented significant improvements in the 
BBS score compared with the group that received 
usual PR (mean difference: 7.30 scores; 95%CI: 6.66 
to 7.94; p<0.01).

The study by Spielmanns et al.18 (2016) found that 
patients who received balance training performed 
on a vibration platform in combination with usual 
PR presented similar improvements in BBS scores 
compared with the group that received usual PR 
(mean difference: 1.5 scores; 95%CI: -1.03 to 4.03; 
p=0.3).

http://dx.doi.org/10.17267/2238-2704rpf.v10i2.2877
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Figure 1. Flowchart for selection of studies on “the effects of PR associated with balance training in patients with COPD”, 2013 to 2020 

Figure 2. Comparison of the Berg Balance Scale scores in patients undergoing pulmonary rehabilitation associated 
with balance training versus usual outpatient pulmonary rehabilitation

http://dx.doi.org/10.17267/2238-2704rpf.v10i2.2877
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Table 1. Characterization of the studies selected for the systematic review described by author/year, country of origin, sample size, 
intervention protocol, methodological quality and main outcomes 2013 to 2020

Table 2. Analysis of the methodological quality of the studies on “the effects of PR associated with balance training in patients with COPD”, 
2013 to 2020, selected using the PEDro Scale

http://dx.doi.org/10.17267/2238-2704rpf.v10i2.2877


306

J. Physiother. Res., Salvador, 2020 May;10(2):301-308
Doi: 10.17267/2238-2704rpf.v10i2.2877 | ISSN: 2238-2704 

Discussion

To the best our knowledge, no systematic review 
studies with meta-analysis available in the current 
literature have evaluated the effects of PR in 
combination with balance training in patients with 
COPD, which makes the results of this study relevant 
as they show that this strategy significantly improved 
functional balance. This finding can be particularly 
useful as it may assist in the clinical management 
of this population group, provide the basis for more 
effective protocols and prevent possible associated 
complications.

COPD features several pulmonary and 
extrapulmonary manifestations and is associated 
with many comorbidities, including cardiovascular 
disease, diabetes mellitus, osteoporosis, depression, 
muscle weakness, reduced mobility and consequent 
impairment of balance, which are predictors of falls 
and lead to an important compromise of quality of 
life in this population19.

The systematic review study by Hakamy et al.20 points 
out that the scientific evidence of the effects of PR 
on balance and survival is scarce and inconclusive. 
However, the studies on the issue included in the 
present review showed beneficial results despite the 
small sample size and the small differences in the 
mean scores on the BBS.

Previous studies have shown that exercise reduces 
falls in older adults and that the usual PR in 
combination with a balance training component 
had a better effect on the functional balance and 
muscle strength of patients with COPD, which can 
lead to a reduction in falls21-23. Thus, we believe that 
prospective follow-up studies would be important to 
evaluate the effects of PR in combination with BT in 
this population in the short, medium and long term. 

Following that line of thought, Verfasser24 emphasizes 
there is a moderate degree of recommendation 
for balance training exercises and these should be 
implemented to prevent falls in older adults, which 
corroborates the findings of this study as COPD 
patients are mostly older adults and it was possible 
to observe benefits in the group that received both 
PR in combination with balance training and usual 
outpatient PR.

Within this context, the importance of the 
participation of COPD patients in PR programs should 
be emphasized as the gains in physical (exercise 
tolerance, functional capacity), mental (symptoms 
of anxiety and depression) and social (reduction of 
social isolation) domains are already well established 
in the literature. Additionally, the findings of this study 
show that this intervention also results in improved 
balance; therefore, a combination of all these gains 
can lead to a possible reduction in falls12,25.

An observational cohort study found that the incidence 
of falls in COPD patients is 1.2 persons per year, which 
is 4 times higher than the reported incidence in older 
adults26. Furthermore, other studies that evaluated 
whether postural control could discriminate "fallers" 
from "non-fallers" found that 46% of the participants 
had reported at least one fall in the previous year2,27.

With regard to treatment duration, there was an 
important variation in intervention duration (6 to 24 
weeks), which is in agreement with evidence from 
classic studies9,11,12 that report a minimum duration of 
PR programs ranging from 6 to 12 weeks. The decision 
to increase duration was made after a previous study 
by the same group found low effectiveness of balance 
training in combination with PR in patients with 
moderate to severe COPD28. In addition, the same 
study points out that guidelines for fall prevention 
recommend ongoing balance training beyond 6 
months in order to achieve the most favorable effects 
on reducing falls in older adults.

The three studies selected for the meta-analysis 
were carried out in Canada, Germany and Tunisia. 
We believe that sociocultural issues can influence the 
outcomes of the intervention as it takes technological 
support and funding to carry out study protocols 
involving specific balance training for COPD patients.

The only study that did not show a significant result 
regarding the improvement of functional balance was 
the one conducted by Spielmanns et al.18. We believe 
that this may have occurred due to the low weekly 
frequency of the intervention protocol and because 
the authors used only the vibration platform as a 
tool for balance training. Within this context, future 
studies should compare training protocols combining 
or not the use of the vibration platform with the 
training of ground-based exercises.

http://dx.doi.org/10.17267/2238-2704rpf.v10i2.2877
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The methodological design of this study has its 
strengths, but it also has limitations since the number 
of selected articles was reduced. Moreover, we only 
used a single functional balance test (BBS) and 
the usual PR and balance training protocols were 
heterogeneous.

Conclusion 

The findings of this systematic review with meta-
analysis suggest that PR in combination with balance 
training promotes beneficial effects on the functional 
balance of patients with stable COPD compared with 
the usual outpatient PR.

Author contributions

Pinto APF, Nunes CBLO, Alencar HBO, Colasso JTB were responsible 
for the research conception and design, analysis and interpretation 
of data, manuscript writing. Silva GPF was responsible for the 
research conception and design; analysis and interpretation of 
data, manuscript writing and critical review of the final version.

Competing interests

No financial, legal or political competing interests with third 
parties (government, commercial, private foundation, etc.) were 
disclosed for any aspect of the submitted work (including but not 
limited to grants, data monitoring board, study design, manuscript 
preparation, statistical analysis, etc.).

References

1. Vogelmeier CF, Criner GJ, Martinez FJ, Anzueto A, Barnes PJ, 
Bourbeau J et al. Global strategy for the diagnosis, management, 
and prevention of chronic obstructive lung disease 2017 report: 
GOLD executive summary. Eur Respir J. 2071;195(5):557-582. doi: 
10.1164/rccm.201701-0218PP

2. Crişan AF, Oancea C, Timar B, Fira-Mladinescu O, Tudorache 
V. Balance impairment in patients with COPD. PLoS One. 
2015;10(3):e0120573. doi: 10.1371/journal.pone.0120573

3. GBD 2016 Risk Factors Collaborators. Global, regional, 
and national comparative risk assessment of 84 behavioural, 
environmental and occupational, and metabolic risks or clusters 
of risks, 1990-2016: a systematic analysis for the Global Burden 
of Disease Study 2016. Lancet. 2017;390(10100):1345-1422. 
doi: 10.1016/S0140-6736(17)32366-8. Erratum in: Lancet. 
2017;390(10104):1736.

4. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans 
V et al. Global and regional mortality from 235 causes of 
death for 20 age groups in 1990 and 2010: a systematic 
analysis for the global burden of disease study. 2010. Lancet. 
2012;380(9859):2095-128. doi: 10.1016/S0140-6736(12)61728-0

5. Lopez AD, Shibuya K, Rao C, Mathers CD, Hansell AL, Held LS 
et al. Chronic obstructive pulmonary disease: Current burden 
and future projections. Eur Respir J. 2016;27(2):397-412. doi: 
10.1183/09031936.06.00025805

6. Paul T, Salazar-Degracia A, Peinado VI, Tura-Ceide O, Blanco 
I, Barreiro E et al. Soluble guanylate cyclase stimulation reduces 
oxidative stress in experimental Chronic Obstructive Pulmonary 
Disease. PLoS ONE. 2018;13(1):e0190628. doi: 10.1371/journal.
pone.0190628

7. Smith MD, Chang AT, Seale HE, Walsh JR, Hodges PW. Balance 
is impaired in people with chronic obstructive pulmonary 
disease. Gait Posture. 2010;31(4):456-60. doi: 10.1016/j.
gaitpost.2010.01.022

8. Rinaldo N, Bacchi E, Coratella G, Vitale F, Milanesi C, Rossi 
A et al. Effects of Combined Aerobic-Strength Training vs 
Fitness Education Program in COPD Patients. Int J Sports Med. 
2017;38(13):1001-1008. doi: 10.1055/s-0043-112339

9. Rochester, CL, Vogiatzis I, Holland AE,  Lareau SC, Marciniuk 
DD, Puhan MA. An Official American Thoracic Society/European 
Respiratory Society Policy Statement: Enhancing Implementation, 
Use, and Delivery of Pulmonary Rehabilitation. Am J Respir Crit 
Care Med. 2015;192(11):1373-86. doi: 10.1164/rccm.201510-
1966ST

10. Corhay JL, Dang DN, Cauwenberge HV, Louis R. Pulmonary 
rehabilitation and COPD: providing patients a good environment 
for optimizing therapy. Int J Chron Obstruct Pulmon Dis. 
2014;9:27-39. doi: 10.2147/COPD.S52012

11. Spruit MA, Pitta F, Garvey C, ZuWallack RL, Roberts CM, 
Collins EG et al. Differences in content and organizational 
aspects of pulmonary rehabilitation programmes. Eur Respir J. 
2014;43(5):1326-37. doi: 10.1183/09031936.00145613

12. Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester C 
et al. Na official American Thoracic Society/European Respiratory 
Society statement: key concepts and advances in pulmonary 
rehabilitation. Am J Respir Crit Care Med. 2013;188(8):13-64. doi: 
10.1164/rccm.201309-1634ST

http://dx.doi.org/10.17267/2238-2704rpf.v10i2.2877
http://dx.doi.org/10.1164/rccm.201701-0218PP
http://dx.doi.org/10.1371/journal.pone.0120573
http://dx.doi.org/10.1016/S0140-6736(17)32366-8
http://dx.doi.org/10.1016/S0140-6736(12)61728-0
http://dx.doi.org/10.1183/09031936.06.00025805
http://dx.doi.org/10.1371/journal.pone.0190628
http://dx.doi.org/10.1371/journal.pone.0190628
http://dx.doi.org/10.1016/j.gaitpost.2010.01.022
http://dx.doi.org/10.1016/j.gaitpost.2010.01.022
http://dx.doi.org/10.1055/s-0043-112339
http://dx.doi.org/10.1164/rccm.201510-1966ST
http://dx.doi.org/10.1164/rccm.201510-1966ST
http://dx.doi.org/10.2147/COPD.S52012
http://dx.doi.org/10.1183/09031936.00145613
http://dx.doi.org/10.1164/rccm.201309-1634ST


308

J. Physiother. Res., Salvador, 2020 May;10(2):301-308
Doi: 10.17267/2238-2704rpf.v10i2.2877 | ISSN: 2238-2704 

13. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting 
items for systematic reviews and meta-analyses: The PRISMA 
statement. PLoS Med. 2009;6(7):e1000097. doi: 10.1371/journal.
pmed.1000097

14. Moseley AM, Herbert RD, Sherrington C, Maher CG. Evidence 
for physiotherapy practice: a survey of the Physiotherapy 
Evidence Database (PEDro). Aust J Physiother. 2002;48(1):43-9. 
doi: 10.1016/s0004-9514(14)60281-6

15. Shiwa SR, Moseley AM, Maher CG, Pena Costa LO. Language 
of publication has a small influence on the quality of reports of 
controlled trials of physiotherapy interventions. J Clin Epidemiol. 
2013;66(1):78-84.  doi: 10.1016/j.jclinepi.2012.08.004

16. Beauchamp MK, Janaudis-Ferreira T, Parreira V, Romano 
JM, Woon L, Goldstein RS et al. A randomized controlled trial of 
balance training during pulmonary rehabilitation for individuals 
with COPD. Chest. 2013;144(6):1803-1810. doi: 10.1378/
chest.13-1093

17. Mkacher W, Mekki M, Tabka Z, Trabelsi Y. Effect of 6 Months of 
Balance Training During Pulmonary Rehabilitation in Patients With 
COPD. J Cardiopulm Rehabil Prev. 2015;35(3):207-13. doi: 10.1097/
HCR.0000000000000109

18. Spielmanns M, Boeselt T, Gloeckl R, Klutsch A, Fischer H, 
Polanski H et al. Low-Volume Whole-Body Vibration Training 
Improves Exercise Capacity in Subjects With Mild to Severe COPD. 
Respir Care. 2017;62(3):315-323.  doi: 10.4187/respcare.05154

19. Barr RG, Celli BR, Mannino DM, Petty T, Rennard SI, Sciurba FC 
et al. Comorbidities, patient knowledge, and disease management 
in a national sample of patients with COPD. Am J Med. 
2009;122(4):348-55. doi: 10.1016/j.amjmed.2008.09.042

20. Hakamy A, Bolton CE, McKeever TM. The effect of pulmonary 
rehabilitation on mortality, balance, and risk of fall in stable 
patients with chronic obstructive pulmonary disease. Chron 
Respir Dis. 2017;14(1):54-62. doi: 10.1177/1479972316661925

21. Harrison SL, Beauchamp MK, Sibley K, Araujo T, Romano 
R, Goldstein RS et al. Minimizing the evidence-practice gap - a 
prospective cohort study incorporating balance training into 
pulmonary rehabilitation for individuals with chronic obstructive 
pulmonary disease. BMC Pulm Med. 2015;15:73. doi: 10.1186/
s12890-015-0067-2

22. Marques A, Jácome C, Cruz J, Gabriel R, Figueiredo D. Effects 
of a pulmonary rehabilitation program with balance training on 
patients with COPD. J Cardiopulm Rehabil Prev. 2015;35(2):154-8. 
doi: 10.1097/HCR.0000000000000097

23. Gillespie LD, Robertson MC, Gillespie WJ, Sherrington C, Gates 
S, Clemson LM et al. Interventions for preventing falls in older 
people living in the community. Cochrane Database Syst Rev. 
2009;2:CD007146. doi: 10.1002/14651858.CD007146.pub3

24. Lundebjerg N. Guideline for the prevention of falls in 
older persons. American Geriatrics Society, British Geriatrics 
Society, and American academy of orthopaedic surgeons panel 
on falls prevention. J Am Geriatr Soc. 2001;49(5):664-72. doi: 
10.1046/j.1532-5415.2001.49115.x

25. McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse 
Y. Pulmonary rehabilitation for chronic obstructive pulmonary 
disease. Cochrane Database Syst Rev. 2015;(2):CD003793. doi: 
10.1002/14651858.CD003793.pub3

26. Roig M, Eng JJ, MacIntyre DL, Road JD, FitzGerald JM, Burns J et 
al. Falls in people with chronic obstructive pulmonary disease: an 
observational cohort study. Respir Med. 2011;105(3):461-9. doi: 
10.1016/j.rmed.2010.08.015

27. Beauchamp MK, Hill K, Goldstein RS, Janaudis-Ferreira T, 
Brooks D. Impairments in balance discriminate fallers from non-
fallers in COPD. Respir Med. 2009;103(12):1885-91. doi: 10.1016/j.
rmed.2009.06.008

28. Beauchamp MK, Janaudis-Ferreira T, Parreira V, Romano 
JM, Woon L, Goldstein RS et al. A randomized controlled trial of 
balance training during pulmonar rehabilitation for individuals 
with COPD. Chest. 2013;144(6):1803-1810. doi: 10.1378/
chest.13-1093

http://dx.doi.org/10.17267/2238-2704rpf.v10i2.2877
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1016/s0004-9514(14)60281-6
http://dx.doi.org/10.1016/j.jclinepi.2012.08.004
http://dx.doi.org/10.1378/chest.13-1093
http://dx.doi.org/10.1378/chest.13-1093
http://dx.doi.org/10.1097/HCR.0000000000000109
http://dx.doi.org/10.1097/HCR.0000000000000109
http://dx.doi.org/10.4187/respcare.05154
http://dx.doi.org/10.1016/j.amjmed.2008.09.042
http://dx.doi.org/10.1177/1479972316661925
http://dx.doi.org/10.1186/s12890-015-0067-2
http://dx.doi.org/10.1186/s12890-015-0067-2
http://dx.doi.org/10.1097/HCR.0000000000000097
http://dx.doi.org/10.1002/14651858.CD007146.pub3
http://dx.doi.org/10.1046/j.1532-5415.2001.49115.x
http://dx.doi.org/10.1002/14651858.CD003793.pub3
http://dx.doi.org/10.1016/j.rmed.2010.08.015
http://dx.doi.org/10.1016/j.rmed.2009.06.008
http://dx.doi.org/10.1016/j.rmed.2009.06.008
http://dx.doi.org/10.1378/chest.13-1093
http://dx.doi.org/10.1378/chest.13-1093

	The effects of pulmonary rehabilitation associated with balance training in patients with chronic ob
	Introduction
	Method
	Search strategies
	Eligibility criteria
	Data extraction
	Analysis of the methodological quality of the studies 
	Statistical analysis of data 

	Results 
	Discussion 
	Conclusion 
	Author contributions
	Competing interests
	References

