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Study               Year           Experimental              Control                                                                                 Weight (%)   Association measures 
                                        n/mean change /SD  n/mean change /SD                                                                                                   with 95% CI 
 
Joo et al.               2015           19 / 0.65 / 0.86               19 / -0.24 / 0.53                                                                                    22.64%                 0.89 (0.44 to 1.34) 

Seo et al.               2015           15 / 2.10 / 0.20               15 / 1.90 / 1.30                                                                                     36.63%                 0.20 (0.02 to 0.38) 

Sutbeyaz et al.      2010           15 / 0.01 / 0.10               15 / 0.00 / 0.10                                                                                      40.73%                 0.01 (1.5 to 8.5) 

Overall                                                                                                                                                                                                                     0.28 (-0.04 to 0.60) 

 

 
 

Figure 8. Mean difference (95% CI) of the effect of breathing exercises versus nothing/sham intervention on forced vital capacity, in L (n=98), 

with a random-effects model, I2 =54%. 

 

 

 

 



Study                  Year           Experimental            Control                                                                                Weight (%)   Association measures 
                                         n/mean change /SD  n/mean change /SD                                                                                                    with 95% CI 
 
Joo et al.               2015           19 / 0.53 / 0.78               19 / 0.04 / 0.56                                                                                      21.28%               0.49 (0.06 to 0.92) 

Seo et al.               2015           15 / 1.80 / 0.10              15 / 2.10 / 0.20                                                                                       38.64%             -0.30 (-0.41 to -0.19) 

Sutbeyaz et al.      2010           15 / 0.00 / 0.10              15 / 0.00 / 0.10                                                                                       40.09%               0.00 (-0.07 to 0.07) 

Overall                                                                                                                                                                                                                   -0.01 (-0.30 to 0.28) 

 

 

 
 

Figure 9. Mean difference (95% CI) of the effect of breathing exercises versus nothing/sham intervention on forced expiratory volume in 1 

second, in L (n=98), with a random-effects model, I2 =50%. 

	

	

	

	

	



Study                  Year           Experimental            Control                                                                               Weight (%)    Association measures 
                                         n/mean change /SD  n/mean change /SD                                                                                                   with 95% CI 
 
Seo et al.               2015           15 / 3.80 / 0.30              15 / 3.90 / 0.40                                                                                       48.61%              -0.10 (-0.35 to 0.15) 

Sutbeyaz et al.      2010           15 / 4.68 / 0.10              15 / 4.18 / 0.30                                                                                       51.39%                0.50 (0.34 to 0.66) 

Overall                                                                                                                                                                                                                     0.21 (-0.38 to 0.80) 

 

 

 
 

Figure 10. Mean difference (95% CI) of the effect of breathing exercises versus nothing/sham intervention on	peak expiratory flow, in L/s (n=60), 

with a random-effects model, I2 =0%. 

 

 

 

 



Study                  Year           Experimental            Control                                                                               Weight (%)    Association measures 
                                         n/mean change /SD  n/mean change /SD                                                                                                   with 95% CI 
 
Guillén-Solà et al.  2016           20 / 21.1 / 13.1               21 / 8.2 / 7.2                                                                                      44.48%                 12.9 (6.5 to 19.3) 

Messagi-Sartor et al. 2015           39 / 18.9 / 15.1              38 / 9.3 / 10.1                                                                                     55.52%                  9.6 (3.9 to 15.4) 

Both respiratory muscle training                                                                                                                                                                         11.1 (6.8 to 15.4) 

Britto et al.             2011            9 / 34.4 / 27.1                9 / 11.1 / 2.9                                                                                      18.04%                 23.3 (5.5 to 41.1) 

Chen et al.              2016           11 / 20.9 / 19.7             10 / -9.0 / 26.0                                                                                     16.14%                29.9 (10.3 to 49.5) 

Kulnik et al.           2015           21 / 18.0 / 20.0             21 / 14.0 / 15.0                                                                                     27,74%               4.0 (-6.7 to 14.7) 

Sutbeyaz et al.       2010          15 / 7.87 / 6.60              15 / 2.90 / 1.90                                                                                      38.08%                 5.0 (1.5 to 8.5) 

Inspiratory muscle training                                                                                                                                                                                 12.0 (1.8 to 22.3) 

Overall                                                                                                                                                                                                                   11.2 (7.3 to 15.2) 

 
 

Figure 11. Mean difference (95% CI) of the effect of respiratory muscle training versus nothing/sham intervention on inspiratory muscle strength, 

in cmH2O (n=229), with a random-effects model, I2 =0%. 

 

 



Study                  Year           Experimental            Control                                                                               Weight (%)    Association measures 
                                         n/mean change /SD  n/mean change /SD                                                                                                   with 95% CI 
 
Guillén-Solà et al.  2016           20 / 26.4 / 16.9               21 / 7.1 / 8.6                                                                                     50.53%                19.3 (11.2 to 27.5) 

Messagi-Sartor et al. 2015           39 / 19.4 / 18.6              38 / 9.2 / 18.8                                                                                     49.47%                 10.2 (1.5 to 18.6) 

Both respiratory muscle training                                                                                                                                                                         14.8 (5.9 to 23.7) 

Kulnik et al.           2015           21 / 12.0 / 15.0             21 / 12.0 / 18.0                                                                                    100.00%                0.0 (10.0 to 10.0) 

Expiratory muscle training                                                                                                                                                                                   0.0 (10.0 to 10.0) 

Overall                                                                                                                                                                                                                      8.3 (1.6 to 14.9) 

 

 
 

Figure 12. Mean difference (95% CI) of the effect of respiratory muscle training versus nothing/sham intervention on expiratory muscle strength, 

in cmH2O (n=160), with a random-effects model, I2 =65%. 

 

 

 



Study                  Year           Experimental            Control                                                                                 Weight (%)  Association measures 
                                         n/mean change /SD  n/mean change /SD                                                                                                     with 95% CI 
 
Kim et al.               2011           13 / 2.20 / 0.25           14 / 1.75 / 0.73                                                                                      100.00%                 0.45 (0.03 to 0.87) 

Both respiratory muscle training                                                                                                                                                                          0.45 (0.03 to 0.87) 

Chen et al.              2016          11 / 0.16 / 0.29           10 / -0.05 / 0.29                                                                                       16.90%                0.21 (-0.04 to 0.46) 

Jung and Kim         2013          15 / 0.13 / 0.30           14 / 0.11 / 0.27                                                                                        20.56%                0.02 (-0.19 to 0.23) 

Kim et al.               2014          10 / 1.09 / 0.87           10 / 0.23 / 0.44                                                                                           4.28%                0.86 (0.26 to 1.46) 

Oh et al.                 2016          11 / 0.40 / 0.30           12 / 0.10 / 0.20                                                                                         20.72%                0.30 (0.09 to 0.51) 

Sutbeyaz et al.       2010          15 / 0.23 / 0.10           15 / 0.00 / 0.10                                                                                         37.54%                0.23 (0.16 to 0.30) 

Inspiratory muscle training                                                                                                                                                                                  0.23 (0.09 to 0.36) 

Overall                                                                                                                                                                                                                    0.25 (0.12 to 0.37) 

 

 

 
Figure 13. Mean difference (95% CI) of the effect of respiratory muscle training versus nothing/sham intervention on forced vital capacity, in L (n 

= 150), with a random-effects model, I2 =29%. 

	

	



Study                  Year           Experimental            Control                                                                                 Weight (%)  Association measures 
                                         n/mean change /SD  n/mean change /SD                                                                                                   with 95% CI 
 
Kim et al.               2011           13 / 2.03 / 0.28           14 / 1.67 / 0.65                                                                                       100.00%               0.36 (-0.02 to 0.74) 

Both respiratory muscle training                                                                                                                                                                         0.36 (-0.02 to 0.74) 

Chen et al.              2016          11 / 0.22 / 0.28           10 / 0.02 / 0.23                                                                                         8.58%                 0.20 (-0.02 to 0.42) 

Jung and Kim         2013          15 / 0.17 / 0.24           14 / 0.00 / 0.39                                                                                         7.65%                 0.17 (-0.06 to 0.40) 

Kim et al.               2014          10 / 0.63 / 0.57           10 / 0.04 / 0.27                                                                                          2.76%                 0.59 (0.20 to 0.98) 

Oh et al.                 2016          11 / 0.40 / 0.30           12 / 0.10 / 0.20                                                                                          9.75%                 0.30 (0.09 to 0.51) 

Sutbeyaz et al.       2010          15 / 0.22 / 0.10           15 / 0.00 / 0.10                                                                                         71.25%                0.22 (0.17 to 0.30) 

Inspiratory muscle training                                                                                                                                                                                  0.24 (0.17 to 0.30) 

Overall                                                                                                                                                                                                                      

 

 

 

 

Figure 14. Mean difference (95% CI) of the effect of respiratory muscle training versus nothing/sham intervention on forced expiratory volume in 

1st second, in L (n=150), with a random-effects model, I2 =0%. 

 



Study                  Year           Experimental            Control                                                                                 Weight (%)  Association measures 
                                         n/mean change /SD  n/mean change /SD                                                                                                   with 95% CI 
 
Kim et al.               2011           13 / 3.75 / 0.73           14 / 3.20 / 1.13                                                                                       100.00%               0.55 (-0.17 to 1.27) 

Both respiratory muscle training                                                                                                                                                                          0.55 (-0.17 to 1.27) 

Jung and Kim         2013          15 / 0.92 / 1.48          14 / -0.11 / 0.97                                                                                         16.45%                 1.03 (0.11 to 1.95) 

Kim et al.               2014          10 / 0.94 / 0.81           10 / 0.09 / 0.52                                                                                          24.30%                 0.85 (0.25 to 1.45) 

Oh et al.                 2016          11 / 0.70 / 0.90           12 / 0.30 / 0.70                                                                                          22.65%                0.40 (-0.26 to 1.06) 

Sutbeyaz et al.       2010          15 / 0.17 / 0.20           15 / 0.10 / 0.10                                                                                          36.60%                0.07 (-0.04 to 0.18) 

Inspiratory muscle training                                                                                                                                                                                   0.49 (-0.01 to 0.99) 

Overall                                                                                                                                                                                                                      0.51 (0.10 to 0.92) 

 

 

Figure 15. Mean difference (95% CI) of the effect of respiratory muscle training versus nothing/sham intervention on peak expiratory flow, in L/s 

(n=129), with a random-effects model, I2 =0%. 

 

 

 



Study                  Year           Experimental            Control                                                                                 Weight (%)  Association measures 
                                         n/mean change /SD  n/mean change /SD                                                                                                 with 95% CI 
 
Kim et al.               2014          10 / -2.10 / 0.99         10 / -0.90 / 0.99                                                                                          45.12%            -1.21 (-2.17 to -0.26) 

Sutbeyaz et al.       2010          15 / -1.67 / 0.60           15 / 0.00 / 1.10                                                                                          54.88%            -1.89 (-2.75 to -1.03) 

Overall                                                                                                                                                                                                                  -1.58 (-2.24 to -0.93) 

 

 

 

 

Figure 16. Mean difference (95% CI) of the effect of respiratory muscle training versus nothing/sham intervention on dyspnea, (n=50), with a 

random-effects model, I2 =0%. 

 

 

 

 



Study                  Year           Experimental            Control                                                                                 Weight (%)  Association measures 
                                         n/mean change /SD  n/mean change /SD                                                                                                  with 95% CI 
 
Britto et al.             2011             9 / 0.67 / 4.10              9 / -0.40 / 5.80                                                                                      33.31%               0.21 (-0.71 to 1.14) 

Chen et al.              2016         11 / 24.55 / 22.30           10 / 7.50 / 8.25                                                                                      34.57%                0.99 (0.09 to 1.90) 

Kim et al.               2014         10 / 55.00 / 56.38           10 / 8.70 / 9.84                                                                                       32.12%               1.14 (0.20 to 2.09) 

Overall                                                                                                                                                                                                                     0.78 (0.22 to 1.35) 

 

 

 

 

Figure 17. Mean difference (95% CI) of the effect of respiratory muscle training versus nothing/sham intervention on activity (n=59), with a 

random-effects model, I2 =0%. 

 

 

 

                                                                                                                                                             


