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SUMMARY 

The purpose of this study was to investigate the difference of lower extremity biomechanics on different 

step width. There were 7 females participated in this study. The mean age was 21.57 (2.64) years old, the 

mean height was 160.14 (3.80) cm and the mean weight was 53.57 (7.37) kg.  
 

The wider step width showed a greater hip extension and abduction angle during stance phase. The more 

narrowed step width showed the more ankle inversion angle. The wider step width showed the greater 

reaction force in medial side, hip extensor moment and knee external moment. However, the knee valgus 

moment was greater during narrow step width walking than the other three step widths. 

The Narrow step width showed a greater ankle inversion angle and knee valgus moment and relative 

lesser knee external rotator moment. Thus, the narrow step width may be a helpful gait training 

manipulation factor for improving PFPS, knee OA and pes planus patients. 
 

INTRODUCTION 

Previous study indicated that there’s an association between step width and falls in elderly [1]. Thus, the 

application of step width on gait training for elderly may improve their dynamic balance during walking. 
 

On the other hands, one of the etiologies of patellofemoral pain syndrome (PSPF) is patella pulled 

abnormally due to imbalance vastus medialis oblique (VMO) and vastus lateralis [2]. In our preliminary 

study, the results of electromyography activation levels showed that the VMO activation levels increased 

during narrow step width walking. 
 

To our knowledge, there are few studies investigated the difference of biomechanics between different 

step width. Thus, the purpose of this study was to investigate the difference of lower extremity 

biomechanics on different step width. 
 

METHODS 

3-D motion analysis system (Qualisys Oqus 100, Qualisys Oqus-CMOS, Qualisys AB, Swenden) and 2 

force plates (9286AA,9286A, Kistler Instrument Corp, Winterhur, Switzerland) was used to measure the 

biomechanical data. 
 

There were 7 females participated in this study. The mean age was 21.57 (2.64) years old, the mean 

height was 160.14 (3.80) cm and the mean weight was 53.57 (7.37) kg. 



 

Subjects were instructed to walk through force plates in 4 different step widths and with a cadence of 96 

steps / min. The sequence of step width was randomized, and each step width should perform 3 trials. 
  

 

RESULTS AND DISCUSSION 

In the results of kinematics, the wider step width showed a greater plantar flexion (Figure 1) during toe 

off phase and hip extension (Figure 2) during stance phase. The more narrowed step width showed the 

more ankle inversion angle (Figure 3). This result may result in an increased arch height. Pes planus 

patients had a more flat ankle arch and the stability was decreased in this patient group. According to this 

result, the narrowed step width may be a helpful gait training manipulated factor for improving pes planus 

patients’ stability. Hip abduction angle was increased when step width increased (Figure 4). The 

increased hip extension and abduction angle may increase the stress on the posterolateral side on the hip. 
 

In the results of kinectis, the wider step width, the greater reaction force in medial side (Figure 5). This 

may be because of the fact that the greater ankle eversion angle increased the contact area on medial side 

of foot. The results of our preliminary study found that the foot pressure was greater on medial side [3]. 

Hip extensor moment (Figure 6) and knee external moment (Figure 7) was greater with wider step width 

during late stance phase. However, the knee valgus moment was greater during narrow step width 

walking than the other three step widths (Figure 8). In previous study, the PFPS runner showed a greater 

knee external rotation moment than healthy runner. Thus, the wider step width may not suggest to be 

applied on PFPS patients.  

 

 CONCLUSIONS 

The Narrow step width showed a greater ankle inversion angle and knee valgus moment. Thus, the 

narrow step width used for gait training may improve PFPS, knee OA and pes planus patients. 
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Figure 1: The differences of ankle joint angle in sagittal 

plane among four step widths during gait cycle. 

 

 

Figure 2: The differences of hip joint angle in sagittal plane 

among four step widths. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: The differences of ankle joint angle in 

frontal plane among four step widths.        

Figure 4: The differences of hip joint angle in frontal 

plane among four step widths. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: The differences of ground reaction force in 

mediolateral side among four step widths. 

 

 

Figure 6: The differences of hip joint moment in 

sagittal plane among four step widths. 
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Figure 7: The differences of knee joint moment in 

transverse plane among four step widths. 

 

 

Figure 8: The differences of knee joint moment in frontal 

plane among four step widths. 
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