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ABSTRACT

In this study, 26 normal subjects were studied to compare the biomechanical Analysis of Lower Limbs on Speed of Nordic
Walking. The biomechanical variables were determined by performing three-dimensional gait analysis, and the measurements items were
spatial and temporal parameters; vertical ground reaction force; and moments of the hip, knee, and ankle joints. The purpose of this
study based on the speed of Nordic Walking to the vertical ground reaction force and joint moments of each were analyzed. Nordic
Walking with poles while being whether this weight is reduced to load, not the improvement of muscle activity by identify Nordic
walking is to allow efficient. The results of the analysis were follows. The spatial parameters of step length, stride length significantly
increased with increase in velocity(p<0.001). The temporal parameters of step time, stride time, the duration of double support use, and
the duration of single support use also significantly decreased with increase in velocity(p<0.001), but cadence significantly
increased(p<0.01). Analysis of the changes in ground reaction force revealed that vertical ground reaction force significantly increased at
the initial contact and the terminal stance and decreased at the mid stance with increase in velocity(p<0.001). Moments of the hip and
knee joints significantly in creased with increase in velocity whereas that of the ankle joint did not. Gait analysis revealed that
weight-bearing decreased and moments of the hip and knee joints increased with increase in velocity(p<0.01). The results of this study
may help people perform Nordic walking efficiently and Nordic walking can be used in the gait training of people with an abnormal gait.

Keywords : Biomechanical, Spatial and Temporal Parameters, Vertical Ground Reaction Force, Moment.
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Table 1. General characteristics

Characteristics Subjects
Age(years) 23.15+0.61
Height(cm) 171.03£1.13
Weight(kg) 71174191
BMI(kg/m) 24.34+0.64

Leg length(mm) 85.59+1.15

Knee width(mm) 12.96+3.16

Ankle width(mm) 6.88+0.07

Values are MeanzSD, BMI : body mass index.
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Table 2. Temporo-spatial index

NAT SLO FAT  F g

(s(tjggﬁ) (géigf'/) (21;3:% 5};‘7‘% 11111 0.004*

Smd(z)mm (832) ((léé) (8j§§) 23444 0,000

Stqzs;m (8:‘112) (8:?;1;) (83% 23444 0000+

Slng'1e(ss)uppm (82?(9)) (8:‘1‘(7)) ((1):(3)3) 22400 0.000%*
Double(s)suPPOIT (8;15) (8%515) (8;2) 21600 0.000%*
MELE o ol oy 2615 000
Stf'l’/)b lfli%ﬂl (8:3515) (8:(6)% (8:33) 17760 0.000%*

Walkl(rfl“tis)speed ((1)%;) (8:3?) ((l):ﬁ) 26000 0000%%

Values are MearrtSD, * : chi-square, *p<.01, **p<.001,
NAT : Natural Nordic Walking, SLO : Slow Nordic Walking,
FAT : Fast Nordic Walking
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Table 3. Comparison of vertical GRF among NW speed
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Table 4. Comparison of hip mom among NW speed

(unit: Nmykg)
NAT SLO FAT F )

Hip flexion -1.12(0.38) -0.82(0.29) -1.24(0.32) 12.800 .002**
moment max
Hip extension
moment max 0.88(0.35) 0.72(0.38) 1.14(0.30) 6.821 .033*
Hip Fl t
morrr)lentexlg(aij 1.99(0.52) 1.53(0.37) 2.38(0.41) 14.000 .001**

Values are MeantSD, *p<.05, **p<.01
ROM : range of motion
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rrorot

Table 5. Comparison of knee mom among NW speed.

(unit: % BW) (unit: Nm/kg)

NAT SLO FAT F 7 NAT SLO FAT F 7

Fzl max  102.60(1181) 9951801) 113.75(13.17) 11455 .003* Knee flexion 4 13007) 0390.10) -073050) 11467 .003*
moment max

F0 max  7334(5.54)  82.69(777) 64.54(747) 22.000 .000%* Knee extension 41614 03200.12) 062024) 14250 001*
moment max
Knee Flex/Ex

F2 max  10944(552) 10451(338) 11331(596) 12.182 .002* mof;emef{‘/oﬁ 084(0.19) 0700.16) 1.350.72) 14250 .001*

Values are MeantSD, *p<.01,**p<.001

Values are MeantSD, *p<.01
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Table 6. Comparison of ankle mom among NW speed.

(unit: Nifkg)

NAT SLO FAT F 7

Ankle plantar g6 73) 083071) 089(0.73) 2000 368
moment

Ankle dorsi 0.150.12) -0090.09 -0.150.09) 4233 .120
moment

Ankle plant/dorsi
o RoM L0087 092081) 10408) 4326 115

Values are MeantSD, p>.05
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