i{{® MedCrave

Step into the Wonld of Research

MOYJ Yoga & Physical Therapy

Mini Review

8 Open Access

Improving heart rate recovery/deceleration as a
modality for public health and athletic performance

Abstract

Objectives: The purpose of the present review study is to review the existing literature
regarding the heart rate responses, specifically Heart Rate Deceleration (HRD) in both
the public health and sports performance settings.

Search methods: A search was conducted on the limited body of research that exists
in and around the world of public health and sports perforce specifically describing
HRD. Literature gathered involved trails of comparative analysis with control groups
in various exercise settings.

Main results :In an attempt to improve ‘heart rate’ in today’s health and therapy
disciplines, the greater focus is often on resting levels and modalities to improve
one’s resting heart rate. However, the activity of the heart post-exercise bout might
be of greater interest for many health and sport practitioners. Specifically, heart rate
recovery, or often described as heart rate deceleration has potent effects on mortality
as well as athletic performance. Investigations have focused on the attention of vagal
activity required to decelerate heart rate, and the relationship not only with prognostic
sign for mortality risk, but also as a psychophysiological tool in sports performance
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Introduction

Heart rate activity, specifically heart rate recovery and heart
rate deceleration (HRD), is at the forefront of much public health
and medical research. It is hypothesized that HRD post-exercise is
linked to mortality and that a compromised HRD may be a powerful
predictor of all-cause mortality.! Historically, the focus of most of the
medical research has investigated changes in heart rate activity during
exercise and stress testing? (Lauer et al., 1996; Sandvik et al., 1995).
However, a heightened interest in the decline in heart rate after the
discontinuation of exercise has recently drawn interest, particularly as
it relates to public health in post infarction risk and mortality risks.>*

Methods

The present study was undertaken an electronic search of practical
and related journals, textbooks and reference lists along with a hands
on search of published and unpublished works related to the subject in
question. Both abstracts and full texts were evaluated.

Discussion

Increased heart rate during exercise is the result of decreased
parasympathetic activity and increased sympathetic activation.>® The
decline of heart rate after exercise is due to the reactivation of the
parasympathetic nervous system.*’ Specifically, HRD is a result of
vagal reactivation. Due to the relationship between vagal activity and
HRD, the relationship may be used as a decisive prognostic sign for
mortality risk.'

Cole et al." analyzed HRD on 2428 patients and during the 6-year
follow-up an atypical HRD was significantly predictive of death. Ofthe
213 deaths, over 50% recorded abnormal HRD values. Interestingly,
Cole et al.' also discovered a strong correlation between HRD and
exercise capacity in both men and women. Researchers noted that an
athletic population showed improved HRD when compared to other
populations.

Similar research links physical fitness, operationally defined
by VO, . with HRD. Goldsmith et al.® and Goldsmith et al.’
show a relationship between vagal activation and modulation with
maximal oxygen uptake in healthy males when age was controlled,
the relationship between aerobic capacity and HRD is a vital key
to bolstering not only public health interventions, but also has
implications to sports performance.

Finally Bauer etal.* and Guzizk et al.* proposed heart rate variability
analysis in separate modulations of acceleration and deceleration.
These researchers postulated that the extent of the deceleration
related heart rate variability is superior to the acceleration heart rate
variability, which is widely established measure of left ventricle
ejection fraction (LEVF). Moreover, the researchers indicated that
deceleration capacity is a stronger, more pronounced predictor of
mortality. Specifically, is better than LVEF, conventional measures of
heart rate variability and the combination of both. Data collected by
Bauer et al.* and Guzizk et al.* confirmed the deceleration capacity
provides a measure of cardiac vagal modulations resulting in the
cardio-protective role of vagal activity.
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Heart rate recovery/deceleration and performance

Heart rate deceleration (HRD) has been identified as a powerful
psychophysiological tool in predicting sport performance. The
psychophysiological ability to manage heart rate and heart rate
activity has been connected to not only increase performance, but also
to greater attention to a salient stimulus, increased reaction time and
overall cognitive function and activity.!%!

Most competitive sports and in-game performance activities
involve a preparatory period leading up to a critical juncture in a
competition (i.e., a free throw in basketball, batting in baseball,
snapping the ball in football). The preparatory period is thought to be
a predictive marker of final performance.'>!® The ability to decrease
heart rate to an optimal level during this period prior to the task at hand
is assumed to be a vital component for optimal attention processes,
and thus predictive of ideal performance.'>!* Most literature linking
HRD and performance has investigated aiming proficiency, such
as archery,'>!® rifle shooting,'® pistol shooting!* or golf putting.'”!8
Greater HRD was revealed in elite level shooters and golfers when
compared to less skilled archers and beginning golfers."”

Performance measures rely on postural balance and control
to maintain reference while aiming. In a study by Cottyn et al.,"”
researchers investigated the effects of complex balance performance
in reference to HRD. The authors found HRD to have a similar effect
on the preparation phase of a balance beam acrobatic element in female
gymnasts. However, results failed to show significant findings relating
HRD and increased balance measures.'” Although this study did not
show performance proficiency, it continued to support the previous
literature related to neurocardiologic and physiologically mediated
HRD. Nonetheless, performance research in sport has indicated HRD
and performance are interrelated.

Conclusion

The connection between HRD and vagal modulation in public
health settings and HRD and greater in-competition sport performance
cannot go unnoticed. In a public health environment, empirical
evidence exists directly linking HRD and mortality and aerobic
capacity appears to be a significant factor in that connection.’*$
Sport performance also appears to be enhanced with greater HRD as
cited previously. However, the relationship between aerobic capacity
and HRD has not been fully supported by empirical research for the
anaerobic athlete and is an area of future investigation.

The data analyzed suggests that attention and concentration may
be warranted to the improvement of HRD as a result of improved
aerobic capacity. The overall increase of aerobic capacity/VO,  will
not only improve performance outcome measures in athletic settings,
but the simple increase of VO, in the public health world will
improve vagal reactivation of the heart, thus the relationship may be
used as a decisive prognostic sign for mortality risk. Practitioners can
now assess and track aerobic capacity improvements and not solely

rely on resting heart rate data as a predictor of health and mortality.
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