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Abstract

Background and Purpose: Heart failure patients with reduced left ventricular ejection fraction (HFrEF)
have cardiac autonomic dysfunction that cause mortality. Poor heart rate (HR) and rate-pressure product
(RPP) recovery immediately after a cardiopulmonary exercise test (CPET) is due in part to a reduction in
vagal tone. There are limited studies evaluating the recovery of hemodynamic (HR, SBP and RPP) indices
after moderate-term exercise and in response to a standard exercise protocol in patients with HF. The aim
of current study was to determine whether 4 weeks of non-pharmacological interventions such as virtual
reality (VR), interval nordic walking (INW) and ambient music (AM) improves the cardiovascular
hemodynamic recovery (1 and 3 minutes) in response to a standard CPET in patients with HF.

Materials and Methods: Forty-two stable HF patients (meanSD; age, 60.36+4.13 years; EF, 30-55%) were
randomly assigned into four groups of VR training, INW, AM and control. VR, INW and AM groups performed
the defined protocol for 4 weeks, 5 days a week. HR, SBP, RPP and cardiorespiratory function (VOzpeak, O2
pulse and time-to-exhaustion (TTE) were measured using a 12-lead ECG system, immediately after and at 1st
and 3rd minute of recovery following an incremental CPET, before and after 4 weeks of interventions.
Multivariate analysis of variance was used to determine the effect of interventions and CPET at different times.
Results: CPET caused increases in hemodynamic parameters at baseline and after 4 weeks of non-
pharmacological interventions. After 4 weeks of interventions, heart rate recovery after one minute (HRR1)
and heart rate recovery after 3 minutes (HRR3), TTE and VO.peak were insignificantly higher in the INW
and VR groups, when compared with the control group (P<0.05). After 4 weeks of intervention, interestingly,
the RPP values immediately after CPET showed an non-significant increase in the INW and VR groups, as
compared to the control and music groups, which was in line with increase in TTE. Four weeks of music had
no significant effect on hemodynamic recovery and cardiorespiratory function of men with HF.

Conclusion: Improved recovery of HRR3 and SBP in response to CPET and a positive trends of VO,peak
and TTE after 4 weeks of INW and VR interventions may be a factor for increased vagal tone in patients
with HFrEF. Both INW and VR are suitable training methods for improving hemodynamic recovery in
patients with HF. However, faster recovery probably requires longer duration training and may be a way to
improve cardiorespiratory fitness and thus prevent cardiac events in the elderly individuals with HF. Future
research should focus on other training methods, including high intensity interval training along with
nutritional interventions. Moreover, understanding the mechanisms responsible for the potential
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improvements warrant further study.
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