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Take-home message: Water exercise reduces body weight and improves exercise capacity and quality of 

life in people with COPD with obesity 

 
 
 
Word Count: 1019 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 . Published on October 10, 2013 as doi: 10.1183/09031936.00103613ERJ Express

 Copyright 2013 by the European Respiratory Society.



Obesity in COPD: the effect of water-based exercise 
 
 
To the Editors:  
 
Rutten et al recently summarised the literature regarding obesity as a comorbidity in COPD.[1] Obesity in 

COPD has been associated with increased symptoms of dyspnoea,[2] poorer health-related quality of 

life,[2] increased fatigue levels,[3] and exercise performance limitations including a decreased tolerance 

to weight-bearing exercise such as walking.[4] 

 

We have previously reported the results of a randomised controlled trial examining the effect of water-

based exercise in 53 people with COPD with physical co-morbidities, including obesity.[5] In order to 

contribute to the discussion on the impact of obesity in COPD we present additional data from the 

subgroup of 24 people with COPD in our trial who were obese (defined as BMI ≥ 32kg/m2). These 24 

participants were randomised to either eight weeks water-based exercise (n=8), land-based exercise (n=8), 

or control (no exercise) (n=8). Participant characteristics and body composition results are presented in 

Table 1. Within-group comparisons using a paired t test demonstrated that participants in the water-based 

exercise group lost the greatest amount of weight over the eight week period (p=0.02) (Table 1). Between 

group comparisons using independent group t-tests found a significant difference in change in weight 

between the water-based exercise and control groups (p=0.038). No nutritional or lifestyle interventions 

were provided as part of this study.  

 

Within-group analysis showed the water-based exercise group was the only group to achieve a significant 

improvement in exercise capacity following training (mean (SD)) with a change in 6-minute walk 

distance (6MWD) 41 (36) metres; incremental shuttle walk distance (ISWD) 60 (48) metres; and 

endurance shuttle walk distance (ESWD) 476 (400) metres, all p=0.01. In the land-based exercise group, 

the mean (SD) changes for 6MWD, ISWD and ESWD were 35 (44) metres, 4 (61) metres and 108 (263) 

metres, respectively, which were all non-significant. The control group had no significant changes in any 

of the exercise tests when eight week measures were compared with baseline. Between-group 

comparisons showed that, compared with land-based exercise training, water-based exercise training 

significantly increased ESWD (p<0.05); and compared with control, water-based exercise training 

significantly increased 6MWD, ISWD and ESWD (p<0.01, p=0.05 and p=0.02 respectively). 

 

At eight weeks there was a significant improvement in all aspects of health-related quality of life as 

measured by the Chronic Respiratory Disease Questionnaire (CRDQ) in the water-based exercise group 

(all p<0.05), but no significant changes in CRDQ scores in the land-based exercise training or the control 

group. A significant between-group difference was found for three domains of the CRDQ between the 

water-based exercise group and the control group (mean difference (95% CI): dyspnoea 6.1 (3.1 to 9.2); 

fatigue 5.5 (1.3 to 9.7); and mastery 2.6 (0.1 to 5.1)). Compared to land-based exercise training, water-



based exercise training significantly improved dyspnoea: mean difference (95% CI) 4.9 (1.4 to 8.3), 

p<0.01; fatigue: mean difference (95% CI) 4.6 (1.0 to 8.2), p=0.01; and mastery: mean difference (95% 

CI) 2.5 (0.2 to 4.8), p=0.03. 

 

Enjoyment of the exercise sessions was measured on a 5 point scale ranging from 0 ‘no enjoyment at all’ 

to 5 ‘complete enjoyment’. A significant difference was found between the water- and land-based 

exercise groups (p < 0.01) regarding level of enjoyment. There was a significant between-group 

difference with the water-based exercise group mean (SD) rating 4.9 (0.4) whilst the land-based exercise 

group mean (SD) rating was 3.4 (1.2) (mean difference (95% CI) 1.5 (0.6 to 2.4), p<0.01). 

 

In this study of obese people with COPD, an eight-week water-based exercise training program reduced 

body weight and improved exercise capacity and health-related quality of life more than a similar land-

based exercise training program. Previous studies have reported the effect of land-based exercise training 

in people with COPD with concurrent obesity, however this is the first report of the effect of water-based 

exercise training compared to land-based exercise or no exercise on body weight in people with COPD 

and obesity. To our knowledge, the only other study to report change in body weight was by Sava et al 

who reported a non-statistically significant average change in BMI of -0.03 ± 0.98 kg/m2 following a 6-12 

week land-based pulmonary rehabilitation program.[4] Existing reports examining land-based exercise 

training have concluded that the increased burden of obesity in COPD does not reduce the magnitude of 

the effect of pulmonary rehabilitation on exercise capacity or quality of life.[3-4] Our land-based exercise 

group results do not concur with this. More interestingly, our water-based exercise training group 

achieved improvements in exercise capacity and health-related quality of life which far exceeded the 

changes found following land-based exercise training, despite the similar intensity, frequency, duration 

and exercises prescribed for the water- and land-based programs during the training period. As reported in 

our published trial[5], we believe the effect of reduced weight-bearing in water combined with the 

increased resistance against movement in all directions in the water enabled the water-based exercise 

group to exercise at a higher self-perceived level of intensity.[5] This higher exercise intensity, combined 

with the warmth of the water and the hot ambient air temperature, may have contributed to the weight loss 

in the water-based exercise group. 

 

It is important to note that the majority of participants in this study had mild COPD (Global Initiative for 

Chronic Obstructive Pulmonary Disease (GOLD) II).  Mild COPD, associated with obesity, is a similar 

finding to a study in the Netherlands where obesity was found to be more prevalent in people with mild 

COPD than those with severe disease.[6] Despite less airflow limitation, people with COPD and obesity 

reported greater symptoms of dyspnoea and exercise limitation due to the increased weight burden.[7] 

Pulmonary rehabilitation, incorporating supervised exercise training and nutritional support, should 

therefore be a major component in the clinical management of these patients as it has been shown to 



improve symptoms, exercise tolerance, body composition and health status.[8] Weight reduction may be 

associated with symptomatic improvement, as has been shown in people with asthma.[9] 

 

In summary, the water environment provided an acceptable and effective alternative mode of exercise 

training suitable for people with COPD with concurrent obesity. Future studies examining the effect of 

water-based exercise combined with nutritional intervention would contribute further to our knowledge 

about the comprehensive management of the person with COPD and obesity. 
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Table 1 Participant characteristics and weight results 

 Water-based exercise group  
(n = 8) 

Land-based exercise group  
(n = 8) 

Control group  
(n = 8) 

Age (years) 69 (11) 69 (5) 72 (7) 
Gender (male:female) 3:5 5:3 4:4 
Pulmonary function    

FEV1 (L) 1.31 (0.31) 1.57 (0.58) 1.44 (0.35) 
FEV1 (% predicted) 61 (11) 62 (17) 62 (9) 
FVC (% predicted) 84 (17) 86 (22) 88 (16) 
FEV1/FVC (%) 60 (8) 57 (8) 56 (8) 
TLC (% predicted) 93 (17) 89 (16) 97 (14) 
VC (% predicted) 84 (13) 88 (12) 85 (13) 
RV (% predicted) 103 (28) 96 (29) 120 (30) 
DLCO (% predicted) 70 (13) 54 (20) 71 (13) 
MIP (% predicted) 81 (20) 76 (19) 84 (35) 
MEP (% predicted) 66 (21) 54 (17) 55 (14) 

GOLD Stage (n)    
I 0 0 0 
II 6 6 7 
III 2 1 1 
IV 0 1 0 

Baseline BMI (kg/m2) 37.9 (4.5) 36.0 (3.0) 37.0 (4.2) 
Baseline weight (kg) 99.0 (19.4) 101.1 (13.3) 101.4 (13.4) 
Post intervention weight (kg) 97.2 (18.9) 100.7 (17.1) 101.9 (14.6) 
Change in weight (kg) -1.8 (1.7) -0.4 (4.6) 0.5 (2.3) 
Data shown are mean (SD) unless otherwise indicated. 
All values are post-bronchodilator. 
n, number of participants; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; TLC, total lung capacity; VC, vital 
capacity; RV,  residual volume; DLCO, lung diffusing capacity for carbon monoxide; MIP, maximal inspiratory mouth pressure; MEP, 
maximal expiratory mouth pressure; GOLD, Global Initiative for Chronic Obstructive Pulmonary Disease; BMI, body mass index; kg, 
kilogram; m, metre. 

 

 

 

 


