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Fig. 1   The non-linear (mathematical) relationship between R-R inter-
val and heart rate is depicted. One can see that the oscillations of a 
slow average heart rate (x-axis, dark gray area) result in much greater 
oscillations of R-R intervals (y-axis, dark gray area) than the same 
oscillations of a fast average heart rate (light gray area). As a conse-
quence, the variability of R-R intervals is higher for the slow average 
heart rate than for the fast one, despite the fact that the variability of 
heart rate is the same (with permission of Jerzy Sacha [2])

Sirs:

We read with great interest the article by Claudia Arab et al. 
[1] which found that cardiac autonomic modulation was 
inversely associated with breast cancer staging before any 
cancer treatment. However, the study also shows that breast 
cancer staging is positively associated with a mean heart 
rate (HR). In fact, heart rate variability is strongly corre-
lated with HR, which is partially determined by mathemati-
cal (inverse) relationship between R-R interval and HR [2, 
3]. Due to this non-linear relationship, fluctuations of slow 
HR yield much higher oscillations of R-R intervals than the 
same fluctuations of fast HR [2] (Fig. 1). Consequently, slow 
HR usually exhibits higher HRV than fast HR. Therefore, if 
one compares HRV between patients presenting different 
HR, one should first correct HRV for the prevailing HR—
such an approach enables us to determine if the differences 
in HRV come from real differences in variability or just from 
difference in HR [See Sacha et al. [4] for more details in how 
to correct HRV parameters for HR] . The problem of the HR 

impact on HRV could be also solved if the authors included 
HR as one of the covariates in the multivariate models, how-
ever, they did not conduct any of these types of corrections/
adjustment for HR in their analyses, which could greatly 
confuse the results and conclusions of the study. Thus, to 
draw an objective conclusion if HRV independently differ-
entiates patients with various cancer stages, one should first 
exclude the HR impact on HRV—otherwise, it is likely that 
the observed differences in HRV may result from different 
HR.
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