Gait Analysis
Introduction
Gait analysis involves much more than simply watching someone walk or run. Forms of gait analysis include: plantar pressure measurements, muscle EMG, 3-D computer aided analysis, energy cost as measured by oxygen ventilation, power output, and centre of mass deviations.

Mechanical analysis and mathematical modelling of gait have become increasingly sophisticated as the technology utilizing force platforms, high speed video, accelerometers, and more powerful computers continues to advance.

Video Gait analysis has been increasingly used to evaluate a subject’s movement patterns in order to assist in diagnosing pathologies, improving sports performance and/or monitoring therapeutic interventions such as gait retraining or footwear changes. 
Barefoot running vs. Running in shoes
Barefoot running has become increasingly popular in recent years and research has tried to show the effects compared to running in shoes, as it is known that athletes move differently when wearing no footwear. Assessing gait is much more difficult to determine in shoes as alignment of the foot is covered by a footwear – even with high speed and stop-motion video. 
Experimental Aim
To compare the gait angle between running in trainers and barefoot.
Data Collection
Skin markers: Observation can be done either with or without markers but measuring functional joint angles are best done with markers. Reflective or standard athletic tape may be used for skin markers. It is important to keep in mind that it takes experience and knowledge of anatomy to place markers properly. Improperly placed markers will dramatically reduce reliability of observations. A known limitation of skin markers is that the skin is freely moveable over the joint so it should not be assumed that the skin marker is a 100% accurate depiction of joint movement. 
[image: https://docs.vicon.com/download/attachments/50888857/MarkerPlacement_LowerBody_Side.png?version=1&modificationDate=1512999726000&api=v2]
Markers will be placed on the lateral malleolus and knee joint line laterally.  Posteriorly, the markers are placed on the calcaneus, mid knee joint line and belt/ elastic waist line.
Measurement: Select the frame just as the foot contacts the ground. The angle is drawn with the apex at the bottom heel surface of the foot and one arm through the ankle joint to the mid-shaft of the leg (tibia). Additional key positions from the side can include: Initial Contact, Stance (mid- stance), and Toe-off (pre-swing).
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Data Collection
Measure the ankle angles for everyone in your group at ground contact, flatfoot and Toe-off
Research questions
1. Calculate the difference in functional ankle joint ROM on the treadmill with trainers compared to barefoot.

2. The compare and contrast the ankle dorsiflexion functional range during both gait cycles.

3. Why might there be a difference in the functional ankle range with barefoot running compared to trainer/shoe running.
Kinetic Chain in Gait
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                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               Using the same method as used for 1, take the video from the posterior aspect and calculate the angles across the hips, knees and ankles.
Data Collection
· Place body markers on the hip knee and ankle joints.
· Draw and locate the angles for the hip, knee and ankle joints
· What key information can you derive from these results?
Other measurements of Gait
[image: Image result for gait analysis]
Determine the differences between walking at 4km/hr, 6km/hr and jogging at 6km/hr and 8km/hr
Distance (Spatial)
1. Step Length
2. Stride Length
3. Base – distance between left and right feet

Time (Temporal)

1. Step Time – time between steps
2. Stride Time – tine to complete single stride
3. Stance Time – time for one extremity in contact during gait cycle
4. Swing Time - time for one limb not in contact during gait cycle
5. Cadence – steps per unit of time
6. Speed – distance/time

Research Questions

Describe, compare and explain this data for two people.
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