
Supplement 3 

Additional Narrative Results of Factors Associated with Balance Impairment in COPD 

 

Inspiratory muscle strength 

 

One study reported an association of increased ankle strategy use with weaker inspiratory 

muscle strength in people with COPD(1). 

 

Dyspnoea 

 

One study reported worse BBS in people with COPD was not associated with dyspnoea 

measured by Medical Research Council dyspnoea scale(2). Another study reported that BBS 

scores were associated with dyspnoea measured by Modified Borg Scale (r=0.42)(3). 

Associations were reported on posturography measures Medical Research Council dyspnoea 

scale and increased sway on foam tasks in those with AECOPD (r=0.53 and 0.50 p=< 0.05)(2). 

 

Anxiety and Depression 

 

Significant correlations were reported in one study between anxiety and depression scores 

and balance outcomes; SLS (anxiety r=-0.058, depression r=-0.591), TUG (anxiety r=0.722, 

depression r=0.509) and BBS (anxiety r=-0.500, depression r=-0.473)(4). 

 

Inflammation 

 

Two studies investigated the relationship between inflammatory markers erythrocyte 

sedimentation rate (ESR), C-reactive protein (hs-CRP) and fibrinogen and reported various 

correlations. TUG was correlated with hs-CRP (r=0.378 and 0.455 respectively) and fibrinogen 

(r=0.449 and 0.494 respectively) in both studies (4, 5). SLS was correlated with hs-CRP in one 

study(5) (r=0.423) and ESR the other (4). Finally, BBS was correlated with ESR and non-

significantly with hs-CRP(4). 
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COPD Phenotype and BMI 

 

Bronchitic COPD phenotype was reported to have worse balance scores on SLS and TUG 

(p=<0.001) but not BBS(6). In this study percentage of fat free mass (%ffm) and BMI were 

positively associated with SLS times (%ffm r=0.472, p=<0.01, BMI r=0.621 p=<0.01) and 

negatively with TUG times (%ffm r=0.408, p<0.01, BMI r=-0.681, p=<0.01) and a subgroup 

analysis of participants unable to complete a SLS in another study reported they had a higher 

BMI(7).  

 

Vitamin D 

 

A study investigating the relationship of vitamin D and balance in COPD reported people with 

COPD scored worse on TUG (p=0.000) and functional reach test (p=£0.001), but there was no 

difference in balance between people with COPD who were vitamin D deficient and those 

who weren’t(8).  

 

Sex 

 

One study reported that women performed worse in TUG compared with men (p=0.03), 

whereas men performed worse in SLS during posturography (p=0.005). However, there were 

differences in age, height and absolute isometric quadriceps maximal voluntary contraction 

of men and women in the COPD group that were not observed in the control group. These 

differences were not adjusted for and height differences alone could explain the variance in 

both balance outcomes(7). 

 

Gait quality 

Gait and postural sway were linked in one study(9) whereby increased postural sway was 

associated with a progressive increase in duration of double support time (y = 4.6× + 16.3%GC, 

R2 = 0.20, p < 0.005)	and shortening of single support time (y = −2.1× + 41.6%GC, R2 = 0.19, p 

< 0.005) during the gait cycle in people with COPD but not healthy controls. 

 

  

Supplementary material Thorax

 doi: 10.1136/thoraxjnl-2019-213608–546.:539 75 2020;Thorax, et al. Loughran KJ



References 

 

1. Janssens L, Brumagne S, McConnell AK, Claeys K, Pijnenburg M, Burtin C, et al. 

Proprioceptive Changes Impair Balance Control in Individuals with Chronic Obstructive 

Pulmonary Disease. PLoS ONE. 2013;8(3):e57949. 

2. Oliveira CC, Lee AL, McGinley J, Anderson GP, Clark RA, Thompson M, et al. Balance 

and Falls in Acute Exacerbation of Chronic Obstructive Pulmonary Disease: A Prospective 

Study. COPD: Journal of Chronic Obstructive Pulmonary Disease. 2017:1-8. 

3. Ozalevli S, Ilgin D, Narin S, Akkoclu A. Association between disease-related factors 

and balance and falls among the elderly with COPD: a cross-sectional study. Aging Clinical 

and Experimental Research. 2011;23(5):372-7. 

4. Crisan AF, Oancea C, Timar B, Fira-Mladinescu O, Tudorache V. Balance Impairment 

in Patients with COPD. PLOS ONE. 2015;10(3):e0120573. 

5. Tudorache E, Oancea C, Avram C, Fira-Mladinescu O, Petrescu L, Timar B. Balance 

impairment and systemic inflammation in chronic obstructive pulmonary disease. 

International Journal Of Chronic Obstructive Pulmonary Disease. 2015;10:1847-52. 

6. Voica AS, Oancea C, Tudorache E, Crisan AF, Fira-Mladinescu O, Tudorache V, et al. 

Chronic obstructive pulmonary disease phenotypes and balance impairment. International 

Journal of COPD. 2016;11(1):919-25. 

7. de Castro LA, Ribeiro LR, Mesquita R, de Carvalho DR, Felcar JM, Merli MF, et al. 

Static and Functional Balance in Individuals With COPD: Comparison With Healthy Controls 

and Differences According to Sex and Disease Severity. Respiratory Care. 2016;61(11):1488-

96. 

8. Yumrutepe T, Aytemur ZA, Baysal O, Taskapan H, Taskapan CM, Hacievliyagil SS. 

Relationship between vitamin D and lung function, physical performance and balance on 

patients with stage I-III chronic obstructive pulmonary disease. Revista Da Associacao 

Medica Brasileira (1992). 2015;61(2):132-8. 

9. Morlino P, Balbi B, Guglielmetti S, Giardini M, Grasso M, Giordano C, et al. Gait 

abnormalities of COPD are not directly related to respiratory function. Gait & Posture. 

 

Supplementary material Thorax

 doi: 10.1136/thoraxjnl-2019-213608–546.:539 75 2020;Thorax, et al. Loughran KJ


