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Level Level 5% slope 10% slope  15% slope Statistic
walking jogging jogging jogging jogging significance

(GroupA) (GroupB) (GroupC) (Group D)  (GroupE)

RF  0.79(021) 2.11(0.60) 1.98(0.45) 2.30(0.52) 2.81(0.69) E>D>B>C>A
BF 2.13(1.74) 3.85(1.92) 3.58(2.14) 3.78(2.51) 3.72(2.17) B,D,E,C>A
TA 295(1.09) 548(1.33) 520(1.35) 5.55(1.41) 6.17(1.65) E>D,B,C>A

MG 3.29(1.20) 5.85(1.43) 5.66(129) 625(1.52) 6.92(1.76) E>D>B,C>A

ANOVA 4 & % 3L b 3 wa AL & R Bl s 5 15 2L 'S 772 A 94 82K 1) (p<0.05)

Note: RF: Rectus Femoris, BF: Biceps Femoris, TA: Tibialis Anterior, MG: Medial

Gastrocnemius
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Abstract

Recently there is an increasing trend that people get to jog with a treadmill conveniently
at gym or home settings. One of the main available medes selected for treadmill jogging is the
slope of incline. Increased incline slope will contribute to enlarge the cardiopulmonary loading
and alter the activation type of muscles in lower extremity (LE). In previous literatures, the
systematic investigation of EMG analysis on the effect of LE muscles is rare. This study aims to
examine the activation patterns of the muscles in LE and the knee joint angle during jogging on
four incline slopes (i.e. 0%, 5%, 10%, and 15%).

A total of 40 young healthy collegiate subjects (mean age 21.3 years), with 20 male and 20
female, were participated in this study. The equipments used in this study included EMG system
and electrogoniometry (BIOPAC System, Inc.). The surface electrodes were placed on the four
muscles: rectus femoris, biceps femoris, medial gastrocnemius and tibialis anterior. The
electrogoniometry was placed on the lateral side of knee to measure the knee flexion angle
during motion. All equipments were set to collect the data synchronously with sampling rate
2000Hz.

The results indicated that the activation level of rectus femoris, medial gastrocnemius and
tibialis anterior muscles were increased with the increased incline slope during jogging.
Interestingly, the firing of biceps femoris was decreased with the increased incline slope. The
greater activation of rectus femoris and medial gastrocnemius is correlated to the increased
required progression power as increased incline slope during stance phase. During swing phase,
the increased activation of tibialis anterior is relevant to the increased required ankle
dorsi-flexion angle for foot clearance as increased incline slope. As the incline slope increased,
the diminished firing of biceps femoris helped to on increase the net knee extensor moment and
then the progression power is increased.

Through the systematic EMG investigation of the lower limb during an incline jogging, it
can help us to understand its effects on muscle firing pattern. This information might provide the
clinicians in rehabilitation fields and coach a guideline for selective training a specific muscle

group.
Keyword: Jogging, Incline, EMG, Biomechanics
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