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SUMMARY 

The aim of this study was to determine the differences in the 

kinematics of gait in the elder between with and without Tai 

Chi training. Fourteen Tai Chi elder (Tai Chi group) and 

fourteen normal healthy elder (Normal group) walked at a 

self-selected velocity on the level. Ten Vicon high-speed 

cameras (250Hz), two Kistler force plates (1000Hz) were 

synchronized to collect data. The Visual3D software was used 

to calculate the kinematic data. An independent t-test was use 

to test between groups. The result showed that Tai Chi group 

had (1)significantly longer normalized stride length, faster 

cadence and faster walking speed, greater hip range of motion 

than Normal group;(2)Tai Chi group had significantly shorter 

stride time, support time, stance phase, and significantly 

greater swing phase. The result indicated that elderly with Tai 

Chi training had greater muscular strength and physical 

activity capacity. Elderly with Tai Chi training in a long term 

had a better performance of gait. Thus, Tai Chi may reduce 

risk of fall and benefit elderly. 

 

INTRODUCTIO  
In recent years, the number of elderly population is increased. 

Aging become a serious problem. Aging leads to a general 

decline in the ability to perform everyday tasks, augmenting 

the risk of accidents in the elderly [6]. Falls are the most 

common accident in the elderly and approximately 45% of 

them occur during walking [8]. Ageing lead to decline 

physiological function, thus it accompany with a risk of fall. 

In addition, slow gait speed is a common characteristic 

associated with low functional ability and high risk of fall [1]. 

Exercise training increase muscle strength, muscle mass, 

dynamic balance and reduce the risk of falls in elderly [1,6]. 

Tai Chi is a series of slow body movements. The movement is 

an aerobic exercise of moderate intensity, it stimulate amount 

of muscle activity in the lower extremity [4]. Tai Chi have 

positive effect on physiology and psychology, it have 

documented that improving muscle strength, muscle function, 

and proprioception of knee and ankle on the elderly [11].The 

aim of this study was to determine the differences in the 

kinematic of gait in the elderly between with and without Tai 

Chi training, and to understand gait kinematics parameters 

associated with the risk of falls in elderly. 

 

 

METHODS 

Fourteen Tai Chi elder (Tai Chi group: 8 males and 6 females) 

and 14 normal healthy elder (Normal group: 8 males and 6  

females). All elderly subjects were recruited and had without 

lower extremity fracture or sprain in the preceding six months 

in this study (Table 1), and all participants signed informed 

consent before the study. Two Kistler force platforms 
(Kistler9281, 9287) embedded into the laboratory floor 

sampling at 1000 Hz were used to measure ground reaction 

force to determine heel strike. A 10-camera Vicon system 

(Vicon MX13 ， UK), sampling at 250 Hz, were used to 

determine the three-dimensional (3D) coordinates of 39 retro-

reflective markers and collect kinematic data. Markers were 

placed directly on the skin over anatomical landmarks in 

accordance with the Vicon full body plug-in gait marker set. 

All subjects were required to walk barefoot at their normal, 

self-selected, comfortable walking speed. Three successful 

trials were collected for each subject. The Visual3D V4.0 

software (C-motion Inc, USA) was used to calculate 

temporal–spatial and kinematic parameters. The raw 

coordinate data of marker positions were digitally filtered with 

fourth-order zero-lag Butterworth filter with a cutoff at 6 Hz. 
An independent t-test was used to test between group. 

Statistical significance was defined with p value less than0.05. 

Figure 1:  The experimental set-up. 

 

RESULTS AND DISCUSSION 

This results were show in Table 2. When the stride length was 

normalized to leg length, the normalized stride length of the 

normal group was significantly shorter than the Tai Chi group 

(P < 0.05).  Tai Chi group had greater cadence and walking 

speed than normal group (P < 0.05). Normal group had greater 

stride time , support time and support phase than Tai Chi 

group (P < 0.05). Tai Chi group had greater swing phase and 

hip range of motion than normal group (P < 0.05). 

The results of this study show that Tai Chi group had greater 

walking speed than Normal group, gait speed can be 

modulated by adjusting cadence and/or stride length [6]. We 

found Tai Chi group had greater cadence and stride length that 



lead to increase walking speed. Previous study indicated that 

greater hip extension torque may increase this joint ROM and 

stride length [6], elderly with greater knee extensor muscle 

strength have shorter double support time, which is closely 

associated with gait speed [9]. Gait speed augments linearly 

with increasing knee extensor strength [3]. In the study, we 

find Tai Chi group had greater hip ROM and shorter support 

time, we also found normal group had less stride length, hip 

ROM and walking speed which indicated normal group had 

less muscle strength. Muscle weakness may reduce power 

developed during early stance (hip extension), or late stance 

(ankle plantar flexion, and hip flexion), which will reduce 

joint range of motion, velocity and shorten the step length [2]. 

When gait speed reduction of 0.1 m/s represents a 10% 

decrement in the ability of the elderly to perform instrumental 

daily life activities [5]. Thus Tai Chi group had greater 

walking speed that was indicated Tai Chi group had better 

ability. 

 

 

CONCLUSIONS 

The result indicated that elderly with tai chi training had 

greater muscular strength and capacity of physical activity. 

Elderly with Tai Chi training in a long term had a better 

performance of gait. Thus, Tai Chi may reduce risk of fall and 

benefit elderly. 
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 Table 1: Participant characteristics  

 

Group 

 

Normal group 

(n=14) 

Tai Chi group 

(n=14) 

Years 72.3±5.1 73.6±6.6 

Height(cm) 156.9±5.9 161.2±9.6 

Weight(kg) 61.9±11.4 56.2±7.8 

 

Table 2: Temporal–spatial and kinematic parameters 

 

 Normal group 

Mean(SD) 

Tai Chi group 

Mean(SD) 

Stride length (m)*    1.17   (0.08)   1.27   (0.13) 

Normalized stride length**    1.44   (0.11)   1.69   (0.17) 

Cadence (steps/min)*  109.9 (5.9) 116.6 (7.4) 

Walking speed (m/s) *   1.06   (0.11)   1.24   (0.18) 

Stride time (s) *    1.09  (0.06)  1.03  (0.06) 

Support time (s) *   0.67  (0.05)  0.61  (0.05)  

Swing time (s)  0.42  (0.02)  0.41  (0.02)  

Stance phase (% stride) * 61.2  (1.8)  59.8  (1.4)  

Swing phase (% stride) * 38.6  (1.8)  40.2  (1.4)  

Hip ROM (deg) * 42.07 (5.73)  47.04 (5.23)  

Knee ROM (deg) 58.58 (6.16) 56.56 (5.83) 

*Significant different at  p < 0.05 

 


