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Three Dimensional Gait Analysis of Normal Adults with
Electrogoniometer Domotion

Jong Woo Choi, M.D., Sei Joo Kim, M.D., Kwan Sik Seo, M.D., Sung Bum Ko, M.D* , Joon Shik Yoon, M.D.

Department of Rehabilitation Medicine, College of Medicine Korea University,
Department of Neurology, College of Medicine Korea University

Background: The aim of this study isto present the basic reference data of kinematic gait analysis of normal Korean
adults with 3 dimensional electrogoniometer, Domotion .

Method: The basic kinematic gait parameters of hip, knee and ankle joints on the sagittal plane were obtained from
10 healthy adults with 5 repetition for each. Three-dimensional gait analysis was performed with Domotion electrogo-
niometer in 10 meters long flat floor. Each data collected was processed with IBM PC equipped with gait analysis pro-
gram.

Results: Mean maximal hip flexion was 23.05°+ 4.62° and mean maximal hip extension was 6.46°+ 1.30°. Knee
flexion was observed with two peak values. The first peak knee flexion was 6.50°+ 2.07° at 20.4% of gait cycle and the
second peak flexion was 50.34°+ 2.23°at 75.8% of gait cycle. Mean maximum ankle dorsiflexion was 5.57°+ 1.19°at
44% of gait cycle and mean maximum ankle plantar flexion was 15.51°+ 1.73° at 68.5% of gait cycle.

Conclusion: We concluded three dimensional gait analysis with electrogoniometer Domotion offersavalid and reli-
able kinematic data and the application of this tools for clinical gait evaluation will be helpful in management of patho-
logical gait.
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Figure 3. Domotion Motion Analysis Program
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Figure 4. Gait Analysis Graph
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Table 1. Subject’ sclinical characteristic

Number Sex Age Height Leg length*
1 M 26 171 80
2 M 28 179 84
3 F 26 158 75
4 F 27 162 77
5 M 34 169 79
6 F 32 160 76
7 M 26 175 84
8 M 27 180 86
9 M 27 170 80
10 F 26 159 77
Mean 27.9 168.3 79.8

1: Leg length is the distance between anterior and superior iliac spine and medial malleolus

Table 2. Kinematic data of hip, knee and ankle joints on sagittal plane

Hip joint Kneejoint Anklejoint

Maximal flexion
the 1st peak
the 2nd peak -
Maximal extension

23.05°+ 4.62°

6.46°+ 1.30°

6.50°+ 2.07° (20.4%)* 50.34°+ 2.23°(75.8%)*
557°+ 1.19°(44% )* -
15.51°+ 1.73°( 68.5%)"

1: the point of gait cycle when the maximal value is recorded

1,511

1960 Karpovich electrogoniometer

, 1964 Murray
Drought ® light photography
, 1968 Perry " foot switch
dynamic EMG electrogo-

200

niometer brace .
1972 Sutherland Hagy,” 1974 Winter
Kurylia® Cine film Vanguard motion
analyzer NOVA 1200 computer

, 1980 force plate
dynamic EMG, marker system, computer soft—

ware automated motion analyzer
motion analysis system
3
3
10
5 50 3
3
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29.5 8.8 ,
57 4.2 , 18.1
14.4
1
39.74 4.10 ,
56.97 2.47 ,
15.93 13.67
REFERENCES
1 , , , : 3
1998;22:1107-1113
2. :
1994;18:191-202.
3 , 3
. 1995;16:399-405
4. , : Polgon Goniometer
&) 1984;8:74-81.

5. Andrew L. McDonough et: The validity of the GITRite

10.

11.

12.

13.

14.

15.

16.

system’ s measurements. APMR 2001;82:419-25

Blair WF, Bassette G: Preoperative and postoperative gait
evaluation in cerebral palsy. APMR 1990;71:236-240
Gosselin GR: Diagnostic tools for sports chiropractor.
SOMA 1987;13:23-29.

Murray MP, Drought AB: Walking pattern of normal men.
J Bone Joint Surg 1964;46A:335-360.

Nelson J. The functional ambulation profile. Phys Ther
1974;54:1059-65.

Oberg T, Karsznia A: Gait analysisin cerebral palsy. Clin.
Div. Med 1991;121:177-183.

Perry J: Gait analysis, Thorofare: SLACK co, 1992,
pp224-243.

Perry, Bontrager E: Development of a gait analyzer for
clinical use. Trans Orthoped Res Soc 1997;2:48-55.
Sekiya N, Nagasaki H, Ito H, Furuma T. Optimal walking
in terms of variability in terms of step length. J Orthop
Soorts Phys Ther 1997;26:266-72.

Sutherland DH, Hagy JI: Measurement of gait movement
from motion picture film. J bone Joint Surg 1972;54-A:
787-797.

Sutherland DH: The value of normative data in gait analy-
sis. Gait Research Workshop 1978, pp89-128.

Sutherland DH, Hagy JI: Measurement of gait movement
from motion picture film. J Bone Joint Surg 1972;54-A:
787-797.

17. Winter DA, Kuryliak WM: Dynamic stabilization inhu-

man gait. Biomechanics 1974;2-A:280-286.

J Korean Society for Clinical Neurophysiology / Volume 5/ November, 2003 201



