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Energy Expenditure and Rate of Perceived Exertion of Defensive Style Nordic
Walking on Uphill Gradients

Fumiya TAN]JI and Seiji MIYAZAKI

Fhatatptabatitabetibatatoteatatobetabotatitetatobetoty
Abstract

This study aimed to compare the energy expenditure and rate of perceived exertion (RPE) between defensive style Nordic
walking (DS) and ordinary walking (OW) on uphill gradients. Twenty-three healthy university students (age: 21.7 £ 1.2 years)
participated in the study. They performed DS and OW on a treadmill at 80 m/min across 0%, 2%, 4%, and 6% gradients, with
oxygen consumption, heart rate (HR), step length, step frequency, and RPE measured. Results showed that DS exhibited
significantly higher energy expenditure (1.4%-8.8% increase) and HR (1.6%-3.2% increase) than OW. DS also resulted in
longer step lengths (1.8%—2.9% increase) and lower step frequency (1.8%—3.0% decrease). However, no significant main effect
in RPE was observed between DS and OW. These findings suggest that DS enhances energy expenditure and cardiovascular
workload while maintaining comparable subjective exertion levels to OW, making it a suitable exercise modality for individuals
seeking to increase physical activity with moderate effort. DS may also offer additional stability benefits, potentially reducing the
load on the lower limbs. This study highlights the potential of DS as an effective aerobic exercise, particularly for beginners or

individuals requiring stable walking patterns.

Keywords: walking, gradient, energy expenditure, perceived exertion, heart rate
(Tokai J. Sports Med. Sci. No. 37, 15-22, 2025)
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Table 1 Mean (fstandard deviation) values of energy expenditure, heart rate, RPE, step length, and step frequency
at gradients of 0%, 2%, 4%, and 6% in each walking pattern.
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Fig. 1 Energy expenditure at gradients of 0%, 2%, 4%,
and 6% during defensive style and ordinary
walking
Notes; M. defensive style walking; [J, ordinary
walking
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Fig. 3 Rate of perceived exertion at gradients of 0%,
2%, 4%, and 6% during defensive style and
ordinary walking
Notes; M, defensive style walking; [J, ordinary
walking
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Fig. b Step frequency at gradients of 0%, 2%, 4%, and
6% during defensive style and ordinary walking
Notes; B, defensive style walking; [], ordinary walking
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Fig. 2 Heat rate at gradients of 0%, 2%, 4%, and 6%
during defensive style and ordinary walking
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Fig. 4 Step length at gradients of 0%, 2%, 4%, and 6%
during defensive style and ordinary walking
Notes; M, defensive style walking; [], ordinary
walking
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