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Applications of heart rate variability in pediatric physical training:  
a complement to the clinical approach
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Dear Editor,
We have read with interest the article titled “Heart 

Rate Variability in Pediatrics: Methodological Aspects 
and Clinical Applications” published in Archivos de Car-
diología de México1. This study presents a narrative 
review with the aim of analyzing the essential elements 
of the measurement, analysis, and application of heart 
rate variability (HRV) in the pediatric population, with 
an emphasis on the algorithms and methods most used 
in the clinical context.

Given the innovative approach of the article, we 
believe that its principles can also be extended to the 
field of physical training, specifically in the determination 
of exercise thresholds. HRV has proven to be a valuable 
tool as a non-invasive indicator for assessing autonomic 
nervous system modulation, a key factor in physical 
exercise adaptation. This approach, by monitoring HRV 
in its temporal, spectral, and non-linear domains, offers 
significant advantages, such as its non-invasive nature, 
its ability to perform continuous measurements, and its 
sensitivity to detect changes in the autonomic response 
during progressive exercise. Its practical utility lies in 
adjusting workloads based on the cardiovagal dynamics 
proposed by Carrasco-Poyatos et al.2.

In this context, analyzing HRV metrics related to the 
aerobic and anaerobic thresholds from the triphasic 
model of increasing load allows for the identification of 
key ranges to discern transitions between these two 
physiological thresholds. During the aerobic threshold, 
a gradual decrease is observed in temporal metrics 
such as root mean square of the successive differ-
ences (RMSSD) and standard deviation of normal to 
normal (SDNN), which fall below 30 ms and 50 ms, 
respectively, indicating parasympathetic activation. In 
the spectral domain, low frequency (LF) shows a grad-
ual increase while high frequency (HF) decreases, with 
an LF/HF ratio > 2, reflecting greater sympathetic ner-
vous system involvement in the adaptation process to 
the effort3-5. In the non-linear domain, detrended fluc-
tuation analysis (DFA-α1) decreases to values below 
1.0, suggesting a reduction in the coherence and reg-
ularity of heart rate oscillations. At the same time, ApEn 
and SampEn increase above 0.8, indicating greater 
complexity in HRV, reflecting a transition toward an 
equilibrium between parasympathetic and sympathetic 
modulation as exercise intensity continues to increase6,7.

When the anaerobic threshold is reached, a significant 
decrease is observed in temporal metrics such as 
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RMSSD and SDNN, which fall below 20 ms and 30 ms, 
respectively, indicating a clear dominance of the sym-
pathetic nervous system. In the spectral domain, LF 
increases significantly, exceeding 1000 ms², and the LF/
HF ratio increases above 4, while HF decreases con-
siderably, reflecting intense sympathetic activation and 
strong inhibition of vagal modulation3-5. In the non-linear 
domain, DFA-α1 drops below 0.75, indicating greater 
irregularity and lower coherence in heart rate fluctua-
tions. Both ApEn and SampEn decrease below 0.6, 
reflecting lower complexity in HRV, marking a transition 
to a phase of metabolic instability, as described in the 
triphasic model of increasing intensity6,7.

In summary, it is observed that at the aerobic thresh-
old (first inflection point), parasympathetic effects pre-
dominate, while at the anaerobic threshold (second 
inflection point), sympathetic activation intensifies, and 
there is a drop in the complexity of HRV, reflecting the 
phase of metabolic instability and a higher physiologi-
cal demand.
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