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Dear editor
We read with great interest the systematic review and meta-analysis by Magunagoikoetxea-Comins et al regarding the 
comparative effects of eccentric (ECC) and concentric (CON) aerobic exercise in patients with COPD.1 While the study 
addresses a clinically relevant gap in pulmonary rehabilitation, we would like to offer some methodological observations 
that may influence the interpretation of the reported effect sizes and the certainty of the conclusions.

The authors state in their methodology that random-effects models would be employed to account for study heterogeneity. 
However, the forest plots are explicitly labelled as “IV, Fixed, 95% CI”, indicating the use of fixed-effect inverse-variance models 
across outcomes. According to the Cochrane Handbook for Systematic Reviews of Interventions, the choice between fixed-effect 
and random-effects models is critical when heterogeneity is present.2 When I2 values exceed 75%, as seen in this study for Heart 
Rate (I2 = 93%), Dyspnea (I2 = 89%), and Endurance Time (I2 = 94%), the fixed-effect model tends to underestimate the standard 
error, leading to artificially narrow CIs and potentially inflated p-values. Applying a fixed-effect model under these conditions 
leads to “false precision,” where a result appears highly significant despite substantial inconsistency across studies.3

To illustrate the potential impact of model choice, we contrasted the fixed-effect estimates reported by the authors with 
pooled effects re-estimated under random-effects assumptions (DerSimonian and Laird inverse-variance method) for each 
outcome using Review Manager (version 5.4, Cochrane Collaboration) software. For example, in Figure 3 of the article by 
Magunagoikoetxea-Comins et al, heart rate showed very high heterogeneity (I2 = 93%): while the fixed-effect model 
suggested a significant reduction (MD −14.37 bpm [−18.24, −10.50], p<0.001), the random-effects estimate was attenuated 
and became non-significant with a much wider CI (MD −11.14 [−26.26, 3.98], p = 0.15). Endurance time similarly presented 
extreme heterogeneity (I2=94%): the fixed-effect result was significant (SMD 1.05 [0.45, 1.64], p<0.001), but under random 
effects the CI widened substantially and crossed the null (SMD 1.06 [−1.54, 3.65], p = 0.43). Dyspnea (assessed by MRC) also 
had high heterogeneity (I2 = 89%); however, statistical significance was maintained under random effects (FE SMD −0.74 
[−1.15, −0.34], p<0.001; RE SMD −1.44 [−2.74, −0.14], p = 0.03). Work rate exhibited the highest heterogeneity (I2 = 96%) 
and remained non-significant, with the random-effects estimate showing marked imprecision and even a change in direction 
(FE SMD −0.48 [−1.07, 0.12], p=0.120; RE SMD 2.89 [−1.41, 7.18], p = 0.19). Leg fatigue exhibited comparatively lower 
(though still notable) heterogeneity (I2 = 61%) and remained significant under both models (FE SMD −2.29 [−2.92, −1.67], 
p<0.001; RE SMD −2.59 [−3.71, −1.46], p < 0.001). Finally, 6MWT showed moderate heterogeneity (I2=66%) and remained 
non-significant under both approaches (FE SMD 0.17 [−0.30, 0.64], p = 0.48; RE SMD 0.24 [−0.58, 1.06], p = 0.56).
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As shown, for Endurance Time, the extreme I2 of 94% and the proximity of the lower bound to zero suggest that a random- 
effects model would likely result in an interval crossing the null value, rendering the result non-significant. If random-effects 
models were applied as appropriate for outcomes with substantial heterogeneity (I2 ≥ 60%), the GRADE assessment would 
require reconsideration. Under random effects, key outcomes that were significant under fixed effects—particularly heart rate 
(I2 = 93%) and endurance time (I2 = 94%)—become non-significant, with wider confidence intervals crossing the null, indicating 
increased imprecision per GRADE guidance. Combined with unexplained inconsistency due to very high heterogeneity, this 
would justify downgrading the certainty of evidence for these outcomes from moderate to low, yielding a more conservative and 
transparent interpretation of the findings.

Additionally, we noted the frequent use of the term “improvements” when describing outcomes that did not reach 
statistical significance (eg, quadriceps strength, p = 0.43, or 6MWT, p = 0.12). Standard reporting guidelines suggest that 
non-significant findings should be described as “no evidence of difference” to avoid biasing the reader toward 
a perceived benefit.4 We also identified a data discrepancy in the abstract’s conclusion, which attributes oxygen saturation 
benefits to ECC, while the data in Figure 3 of the article by Magunagoikoetxea-Comins et al clearly shows a significant 
advantage for the CON group (p < 0.01, I2 = 0%).1

We suggest that re-analyzing outcomes with high heterogeneity using a random-effects model, alongside a cautious 
application of the GRADE framework,5 could offer a more conservative and nuanced perspective on the effects of 
eccentric exercise. Such an approach may enhance the manuscript’s contribution to the field by providing clinicians with 
a more tempered expectation of the functional outcomes associated with these exercise modalities in people with COPD.

Abbreviations
COPD, chronic obstructive pulmonary disease; ECC, eccentric aerobic exercise; CON, concentric aerobic exercise; MD, 
mean difference; CI, confidence interval; TUG, timed up and go; 6MWT, six-minute walk test; GRADE, Grading of 
Recommendations Assessment, Development and Evaluation.
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