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Gait Training

I. Gait Training
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A. Step cycle

1. Swing: airborne phase > mostly flexor muscles activate to bring leg forward 

a. Early or Initial Swing: flex hip, knee and ankle lifts foot off ground

b. Mid Swing: when maximum knee flexion occurs

c. Late or Terminal Swing: flex hip, extend knee and ankle to bring foot forward and prepare for foot contact (heel strike)

2. Stance: weight bearing phase of stepping where mostly extensor muscles are active to bear the weight of the body

a. Early Stance/Loading Response: yield occurs, e.g. flex knee and ankle; from heel contact to opposing limb toe-off

b. Mid Stance: period of single limb support; foot is flat on the floor

c. Late or Terminal Stance: extend hip, knee and ankle for push off; leads to Pre-Swing

B. Coordination

1. In alternating walking, one leg is in stance, while the other leg is in swing, e.g. when left leg is in early swing the right leg is in early stance

2. Reflexes help to coordinate the leg movements

a. Hip extension reflex: when leg extends in late stance, flexor muscles are activated to initiate the swing phase

b. Heel strike reflexes: when the foot contacts ground, extensor muscles are activated in that leg to bear the weight of the body and simultaneously, flexor muscles in the opposite leg are activated to initiate swing

C. Common gait problems

1. Foot drop or drag: occurs during swing and results from insufficient flexion and/or insufficient extension in opposite leg

2. Inability to bear full weight of the body on one leg, leading to shortened stance periods, which results from insufficient extensor muscle strength

3. Scissoring pattern: due to muscle weakness, muscle tightness or impaired motor control

4. Foot slap: inability of ankle dorsiflexors to oppose plantar flexors

5. Shortened step length: due to decreased strength/ROM in hip/knee flexors, decreased motor control

D. Factors affecting gait performance:

1. Musculoskeletal – weakness, contractures, pain

2. Neurological – paresis/paralysis, abnormal tone, impaired motor control, incoordination

3. Visual/Perceptual- impaired depth perception, figure ground (ability to distinguish elements based on contrast)

4. Cognitive – problems with attention, generalization, sequencing

5. Psychological – fear, anxiety

II. Devices to facilitate PRE-gait training

A. APT, Stationary bicycles – mimic reciprocal limb motion without weight bearing

B. Parallel Bars – allow highest amount of stability and access to client’s limbs

III. Assistive Devices for Gait

A. Function of assistive devices

1. Facilitate balance

2. Decrease pain, fatigue during walking

3. Allow walking even when pain and joint instability are present

4. Assist weight bearing

B. Progression

1. most stability/support to least stability/support      2.  Most coordination to least

a. Parallel bars




a. Forearm crutches

b. Walker





b. Axillary crutches

c. Axillary Crutches



c. Two canes

d. Forearm/Lofstrand crutches


d. One cane

e. Two canes




e. Walker

f. One cane




f.  Parallel bars

C. Walkers 
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1. Advantages

a. 4 points of contact with ground for stability (wide BOS)

b. Increased feelings of security (decreased risk of falling)

c. 4-wheeled walkers allow continuous walking movement

2. Disadvantages

a. Pick up (no-wheeled) and 2-wheeled walkers require lifting and placing

b. Most require grasping by both hands on the walker

c. Cumbersome in confined areas, challenging to use on stairs, over grass

d. Perception of “looking” disabled

D. Rollators
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1. Advantages

a. 3-4 points of contact for increased stability

b. Increased feelings of security (decreased risk of falling)

c. 4 wheels allow continuous walking movement 

d. Hand brakes allow control of walking speed

e. Rugged wheels for difficult terrain

2. Disadvantages

a. More expensive than walkers (~$200)

b. Perception of “looking” disabled

E. Axillary crutches 
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1. Advantages

a. Perception of looking “only” temporarily disabled

b. More maneuverable than walkers on stairs

c. Moderate degree of stability

2. Disadvantages - can be more challenging to use than walkers

F. Canes 
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1.
Types 
a. Single point cane – one point of contact

b. Small base quad cane – one point of contact over four feet

c. Large base quad cane – one point of contact on a wider base than a small base quad cane

d. Advantages of different canes

a. Easier to manage, transport or stow than walkers 

b. More freedom of leg movement

c. Quad canes can be let go of by the client and not fall over, unlike single point canes

e. Disadvantages

a. Limited stability and weight bearing capability
b. Large base quad cane not easily placed on steps
G. Other devices
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 Hemi walker

IV. Weight Bearing Status

A. Weight bearing = amount of weight that can be borne on a lower extremity in standing or ambulation

B. Amount of weight bearing allowed depends on client’s pathology, impairment, medical management

C. Degrees of weight bearing

1. Non-weight bearing (NWB): the involved lower extremity can not be weight bearing (not permitted to touch the ground)

2. Toe touch weight bearing (TTWB): the client can rest the foot/toes of the involved lower extremity on the ground for balance BUT not for weight bearing

3. Partial weight bearing (PWB): the client is allowed a limited amount of weight bearing for the involved lower extremity.  

4. Weight bearing as tolerated (WBAT): the client determines the amount of weight bearing for the involved lower extremity, according to his/her tolerance
5. Full weight bearing (FWB): the client is allowed to bear full weight on the involved lower extremity.

V. Measuring for correct assistive device height

A. Quad canes, single point canes, walkers, parallel bars

1. Client standing with hands at sides – top of hand grip or bar should be at wrist level

B. Axillary crutches

1. Client standing with hands at sides and crutches placed under armpits

a. Top of hand grip adjusted to wrist level

b. Top of crutches should be three finger widths distance from armpit

VI. Guarding principles for basic gait training

A. Use guarding belt 

B. Avoid interfering with the client’s ability to advance the device or his/her legs

C. Hand placement

1. One hand generally holds the guarding belt (grip with palm up)

2. The other hand can rest on the client’s shoulder OR both hands can hold belt, depending on client’s stability

D. Positioning

1. Stand behind and alongside client 

2. Step with client as he/she advances legs and assistive device

3. Stand on involved side IF goal of gait training is also to assist with advancement or placement of involved leg

4. Stand on uninvolved side IF client does not need assistance to advance or place involved leg BUT remains at risk of falling

VII. Sit to stand with various assistive devices

A. Walker
1. Method one, sit to stand
a. Client’s hand on involved leg side pushes off from wheelchair armrest
b. Client’s hand on uninvolved side pushes down on the walker crossbar at the same time
c. Once standing, client places hand on involved side on walker handgrip, then the other hand on other handgrip
2. Method two, sit to stand

a. Client pushes off with both hands on wheelchair armrests
b. Once standing, the hand on the uninvolved side moves form the wheelchair armrest to the walker handgrip
c. Move the hand on the involved side from the wheelchair armrest to the other walker handgrip.
B. Axillary crutches

1. Client scoots to front edge of wheelchair
2. Both crutches are held upright by client in one hand on the uninvolved side, just in front of and lateral to the uninvolved foot
3. Client pushes off from the wheelchair armrest on the involved side and at the same time, pushes off on the crutches on the uninvolved side
4. Once standing and weight borne on uninvolved side, the client moves one crutch over to the involved side and positions it under the axilla.
5. Then the crutch on the uninvolved side is positioned under the axilla
C. Single point canes

1. Client holds SPC in hand on uninvolved side and pushes up with that hand and the other hand from the seat armrest at the same time to stand up

D. Quad canes

1. Client pushes off from wheelchair or seating surface first, then grasps cane handle
VIII. Stand to sit with various assistive devices

A. Walker
1. Method one
a. Client backs up to wheelchair, with backs of both knees touching chair seat
b. Client holds middle of walker crossbar with hand on involved side
c. Hand on uninvolved side reaches for armrest
d. Client lowers self to sitting slowly and with control and moves other hand to armrest
2. Method two

a. Client backs up to wheelchair, with backs of both knees touching chair seat
b. Client reaches back to wheelchair armrest with hand on uninvolved side, keeping other hand on walker handgrip
c. Client then reaches back to other wheelchair armrest with hand on involved side 
d. Client lowers self to sitting slowly and with control.
B. Axillary crutches

1. Client backs up to wheelchair with both crutches
2. Client moves crutch on involved side away from the axilla and holds it by the handgrip only
3. Client moves the crutch on the uninvolved side to the involved side and grasps both crutch handgrips with one hand
4. Client reaches back to wheelchair armrest with hand on uninvolved side, keeping other hand on crutch handgrips for support
5. Client lowers self to sitting, slowly and with control
C. Single point canes

1. Client walks to seating surface, turns around and backs up step by step to seat.  

2. Maintaining hold of SPC with uninvolved side hand, reach back with both hands for seat armrests and sit down
D. Quad canes

1. Client walks to seating surface, turns around and backs up step by step to seat.  

2. Plant quad cane at side.  

3. Reach back to armrests with both hands to sit down.

IX. Gait patterns

A. Sequences of movements for ambulatory assistive devices and for the lower extremities.  

B. Chosen based on medical condition, strength, ROM, balance, and weight-bearing status

C. Types of gait patterns

1. Two-point 

a. Used with two assistive devices, such as crutches or two canes OR with one device such as a single point cane or quad cane

b. Technique for two assistive devices

a. Step with Left crutch/cane and Right foot together

b. Step Right crutch/cane and Left foot together

c. Technique for one assistive device

a. Cane and involved leg advance together

b. Uninvolved leg follows either in step-to (foot to cane/other leg) or step through (foot beyond cane/other leg) manner.

2. Three-point

a. Used with crutches, two canes or a walker OR one device such as a single point cane or quad cane

b. Technique with walker

a. Advance walker

b. Step or swing forward with involved leg (at weight bearing level permitted)

c. Step forward with uninvolved leg

c. Technique with crutches, two canes (PWB, TTWB, FWB)

a. Advance both crutches or canes together

b. Step forward with involved leg at the same time as or immediately after the crutches or canes are advanced

c. Step forward past the crutches or the canes with the uninvolved leg

d. Technique with one cane – single point or quad

a. Cane forward

b. Involved leg advances

c. Uninvolved leg advances (step to or step through)

3. Four-point

a. Used with crutches or two canes

b. Used with clients with same types of impairments as those with a two-point gait pattern, but more severe.  

c. Technique:

a. One crutch/cane moved forward

b. Move opposite leg forward

c. Other crutch/cane moved forward

d. Move opposite leg forward

4. Swing-to
a. Used with crutches or a walker
b. Used for clients with muscle weakness, paresis, paralysis or decreased weight bearing
c. Technique:
a. Move both crutches or walker forward
b. Shift weight onto crutches
c. Swing both legs forward to the same point as the crutches or to the front of the walker
d. Shift weight to one or both legs, depending on weight bearing status and advance crutches or walker again.
5. Swing-through

a. Used with crutches
b. Used for clients with muscle weakness, paresis, paralysis or decreased weight bearing
c. Technique:
a. Move both crutches forward at the same time
b. Shift weight onto crutches
c. Swing both legs forward past the crutches
d. Shift weight to one or both legs, depending on weight bearing status and advance crutches again.
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