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Effect of Slow Walking Speed on Gait

Deog Young Kim, M.D., Chang-il Park, M.D., Yong Seok Choi, M.D., Ja Young Moon, M.D., Jong Yub Lim, M.D., Dug Young

Kim, M.D., and Don Shin Lee, B.S.

Department and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine

Objective: To investigate the effect of slow walking speed
on the gait.

Method: Twenty healthy young male subjects were
recruited. The temporospatial data, kinematic and kinetic
data in sagittal plane at two different walking speed (2
km/hr, 4 km/hr) were obtained through three dimensional
analyzer with the force plate, and compared these para-
meters at slow gait speed to those at normal gait speed.
Results: The cadence and step length decreased significantly
and double support time increased significantly (p<0.05) at
slow speed compared to at normal speed. The most peak
angle of hip, knee and ankle joint decreased, maximal ankle
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dorsiflexion angle in stance phase increased significantly at
slow speed compared to at normal speed (p<<0.05). The
most maximal extension and flexion moment and power in
sagittal plane decreased compared to at normal speed (p<
0.05).

Conclusion: The results of this study demonstrate that only
slow walking speed without any pathology may change the
temporospatial, kinematic and kinetic parameters of gait, and
these results may be useful to interpret the data of gait
analysis in the disabled persons with slow walking speed.
(J Korean Acad Rehab Med 2007; 31: 317-323)
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Table 1. Comparsion of Temporospatial Parameters according to
Walking Speed

4 km/hr 2 km/hr
Cadence (steps/min) 114.16+9.43 63.19+6.16*
Step length (m) 0.58+0.04 0.50+0.05*
Single support (% of GC) 36.78+2.21 33.46+2.54*
Double support (% of GC) 26.78+3.67 33.23+5.67*
Stance phase (% of GC) 63.57£1.79 66.69+3.47*
Swing phase (% of GC) 36.43+1.79 33.31+3.47*

Values are meantstandard deviation.
GC: Gait cycle
*p<0.05
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%45 4 km/hr 23] A HF 114.16 steps/min®] $1.o1},
2 km/hr 28§ A H T 63.19 steps/minS 2 EAEE o7 2]
u] QA 7+243Fth(p<0.05). A (step length), THs}A] A A)
7] (single support)7} X}A sk BIF 9 G717 (swing phase)
7b A8k Blg HERF 2 km/hr 23 A] B S50 K
Alol] vl FAEH o g oJu] A FHaErhp <0.05).
oks}lA] A A 7](double support) B 4 ZF7](stance phase)”} 2}
A= B|ZEL 2 km/hr 58] A7} 4 km/hr 23] A|ol] H] 3]
EATGA o7 ou] QA Z713lthHp<0.05)(Table 1).
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Table 2. Comparison of Kinematic Data in Sagittal Plane
According to Walking Speed

4 km/hr 2 kmjhr

Pelvis

Mean pelvic tilt angle 6.8114.10 6.94+3.66
Hip

Hip Fl angle at IC 33.51+4.83 31.19+4.16*
Max. hip Ex angle in ST 7.06+5.92 5.48+5.63*
Max. hip Fl angle in SW 34.10+4.92 33.79+5.07
Knee

Knee Fl angle at IC 12.74+4.25 10.25+3.29*
Max. knee Fl angle in ST  20.32+4.79 14.31£5.92*
Min. knee Fl angle in ST 9.72£3.74 7.58+5.44*
Max. knee Fl angle in SW  64.28+2.51 56.46+3.48*
Ankle

Ankle DF angle at IC 2.45+2.90 1.83+3.70
Max. ankle DF angle in ST 17.26+3.90 19.73+3.59*
Max. ankle PF angle 13.94+6.03 8.91+5.23*

Values are meantstandard deviation.

Fl: Flexion, IC: Initial contact, Max: Maximal, Ex: Extension, ST:
Stance, SW: Swing, Min: Minimal, DF: Dorsiflexion, PF: Plantar
flexion

*p<0.05
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Fig. 1. Comparison of mean kinematic (A) and kinetic data (B) in sagittal plane according to walking speed (== 4 km/hr, —:
2 kmjhr, *: p<0.05). (A) The hip flexion angle at initial contact and maximal hip extension angle decreased significantly at 2 km/hr.
The knee flexion angle at initial contact, maximal and minimal knee flexion angle in stance phase and maximal knee flexion angle in
swing phase decreased significantly at 2 kmj/hr. The maximal ankle dorsiflexion angle increased significantly and maximal ankle
plantarflexion angle in stance phase decreased significantly at 2 km/hr. (B) The maximal hip extension and flexion moment and maximal
hip power generation and absorption in initial swing phase decreased significantly at 2 km/hr. The mean knee extension moment at initial
contact, maximal knee extension moment in stance phase, maximal knee power generation and absorption in stance phase, knee power
absorption in preswing and knee power absorption in terminal swing decreased significantly at 2 km/hr. The maximal ankle plantarflexion
moment, maximal ankle power generation and absorption decreased significantly at 2 km/hr.
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AtH o2 ofu] QA F7FFA L (p<0.05), Y27 E3te
HAd £A4 ZF 4EE 2 km/hr B A HF 749°Z 4
km/hr 5.8Y A] S 13.94%]] vl FAIZH o2 <ju] 9A
a8k eh(p<0.05). 1y 27| JATY] g =5 7
5 2 kmjhr H3Y A9} 4 kmjhr K3 A] Zhell FAIRHH o2
oJu] 9 #o]7b 9l rh(p<0.05)(Table 2, Fig. 1A).

Table 3. Comparison of Kinetic Data in Sagittal Plane
according to Walking Speed

4 km/hr 2 kmj/hr
Hip
Max. hip Ex moment
1.22+0.37 0.38+0.21*
in ST (Nm/kg)
Max. hip F1 moment
+ +0.15*
in ST (Nm/ke) 0.74+0.17 0.43+0.15
Max. hip power in ST
1.01£0.59 0.21+0.11*
(W/kg)
Min. hip power in ST 651020 —0.3020.20¢
(Wikg)
Hip power at ISW
1.21+0.25 0.26+0.10%
(W/kg)
Knee
Knee Fl moment
+ +0.14*
at IC (Nm/kg) 0.32+0.19 0.14+0.14
Max. knee Ex moment
0.50+0.19 0.35+0.21*
in ST (Nm/kg) 3 >
Max. knee Fl moment
+ +
at TST (Nm/kg) 0.02+0.17 0.01+0.17
Knee power at
+0. .08+0.08*
LR (W/ke) —0.35+0.18 —0.08+0.08
Knee power in MST
0.39+0.21 0.10+0.09*
(Wikg)
Knee power in PSW
-1.18£0.45 —0.28+0.18*
(W/kg)
Knee power in TSW
—0.24+0.08 —1.31+£0.27*
(Wikg)
Ankle
Min. ankle PF moment
+0. .09+0.
in ST (Nm/ke) —0.09+0.04 —0.09+0.14
Max. ankle PF moment
1.25+0.1 1.15+0.16*
in ST (Nm/kg) 3+0.15 5+0.16
Min. ankle power -076£027  —0.61%0.17*
in ST (W/kg) B e
Max. ankle power 2.4740.53 1.08+0.27*

in ST (W/kg)

Values are meanz*standard deviation.

Max: Maximal, Ex: Extension, ST: Stance, Fl: Flexion, Min:
Minimal, ISW: Initial swing, IC: Initial contact, TST: Terminal
stance, LR: Loading response, MST: Mid stance, PSW:
Pre-swing, TSW: Terminal swing, PF: Plantar flexion
*p<0.05

ou] A 2 hv‘r(p<0.05).
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Atk (p<0.05)(Table 3, Fig. 1B).
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