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Abstract
Fluctuations in the intervals between adjacent heartbeats are described as heart rate variability (HRV). In professional sports, HRV is a popular
tool to evaluate regeneration and prevent the state of overtraining. HRV measurements could also be used as a simple, non-invasive method to evaluate
personal well-being of athletes and prescribe training. However, more understanding in the association between HRV and psychophysiological factors
are necessary. Therefore, the aim of this study was to examine the relationship between resting HRV and personal well-being in two triathletes. HRV
was recorded at least four times per week for a period of five weeks. Daily personal well-being was assessed via questionnaire. A significant positive
correlation between RMSSD and well-being was found for one athlete, while there was no correlation for the other athlete. Further research with
bigger sample sizes is needed and should include collection of performance data and other physiological measures.
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Introduction
Heart rate variability (HRV) describes the variations in the
time between adjacent heart beats and is the result of the complex
interaction between sympathetic and parasympathetic activity
[1]. As HRV reflects the balance of the autonomic nervous system
(ANS) and cardiovascular stability [1], it is regarded as an indicator
of neurocardiac function [2]. Relatively high HRV reflects good
cardiovascular health and adaptability of the ANS [3]. Furthermore,
HRV is a non-invasive marker for the assessment of the risk
for cardiovascular diseases [4]. Meanwhile, HRV measurement
is a popular method to monitor the training process and has
the potential to identify a stress-regeneration imbalance [5].
Although HRV measurements are beneficial in exercise training
prescription, more understanding of the relationship between
HRV and perceptual well-being is necessary for an efficient HRVguided training process [6]. Therefore, the purpose of the present
study was to determine the relationship between resting HRV and
perceptual well-being of two triathletes. According to literature [7],

we hypothesized a positive correlation between HRV measures and
well-being.

Materials and Methods

Data of two (S1 and S2) athletes will be presented here. Over
a period of five weeks, the athletes conducted by themselves HRV
measurements with the Omegawave system (Espoo, Finland) at
resting state. The measurements were conducted in the morning
and according to the recommended procedure of the company.
The athletes recorded HRV at least four times per week. The HRV
parameter RMSSD (root of the mean square of the differences of
successive NN intervals), reflecting vagal activity, which is relevant
for psychophysiology, and less affected by respiration compared
to frequency-domain parameters, was used for HRV analysis
[8]. During the study period, athletes completed a psychological
questionnaire every day. The questionnaire assessed muscle
soreness, stress, mood, fatigue, and sleep quality on a five-point
scale with scores from 1 (very bad) to 5 (very good) [9]. As data
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were not normal distributed, Spearman correlation was used to
correlate RMSSD and the sum of the five scores of the questionnaire
(well-being) for each day when HRV was recorded.
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Athlete S1 conducted 26 HRV recordings, while athlete S2
conducted 21 HRV recordings. Spearman correlation showed a
significant positive correlation between RMSSD and well-being for
S1 (p = .006; r = .528). However, there was no correlation for S2 (p
= .406; r = -.191). The changes in HRV of athlete S1 reflected the
changes in his well-being, so that increases in HRV were associated
with better well-being and vice versa. However, no such correlation
was detected in athlete S2. One explanation for this contradictory
finding could be the smaller number of HRV recordings in athlete
S2. Furthermore, the questionnaire is subjective and reflects in a
simple way only the current well-being of the athlete, whereas HRV
reflects the accumulated response of the last few training sessions
on autonomic functioning. Finally, HRV measurements were not
controlled by an investigator and Omegawave does not provide any
artefact correction. HRV recordings with artefacts were discarded
only by visual inspection.
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In summary, a positive relationship between HRV data and
perceptual well-being over a period of five weeks was found in
athlete S1 but not for athlete S2. More studies with bigger sample
sizes, performance data, and ECG measurements for HRV analysis
are needed to assess the importance of HRV as a marker of wellbeing in athletes and as a tool to prescribe training.
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