
Fig. 1. Rollermobile for children 
with cerebral palsy. 

Fig. 2. Height-adjustment mecha
nism for back and dashboard. 

Fig. 3. Child with limited upper ex
tremity function grasping dowel, pel
vis stabilized. 

their arms may be secured at the back, or they may 
grasp the dowel on the dashboard (Fig. 3) with one 
or both hands. They are belted in at the hip and thigh 
and allowed to move freely about the school. The 
disadvantage of its use is an initial increase in abnor
mal tone because of the child's excitement and the 
excessive effort required in moving. Advantages are 
proximal trunk stabilization in a reflex-inhibiting po
sition and functional use of the body in movement. 

We have noticed improvement in head control, 
trunk stability, sitting balance, and arm and hand 

control with use of the rollermobile. Motivation in 
therapy is much improved, because therapy activities 
are explained in terms of the child's ability to "drive 
the car" more successfully. We are pleased to be able 
to combine treatment principles with a recreational 
activity for the children. We recommend its use at 
home and school for severely involved children with 
cerebral palsy. 
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Footprint Analysis in Gait Documentation 

An Instructional Sheet Format 

MARION SHORES, MS 

We have developed a method of gait documenta
tion using footprints. Written in the format of an 
instructional sheet, it serves as a useful training aid 
for new staff, students, and volunteers. The sheet has 
illustrations next to the instructions, and the wording 
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is intentionally simplified. It enables performance of 
the test with little or no further instruction. Many of 
our staff members have used the original instruction 
sheet, which has been revised according to their feed
back during the past year. 

Footprint analysis can be performed quickly; is 
economical; is quantitative and objective; allows vis
ualization of uneven weight-bearing distribution or 
pressure areas, of toe drag, and of asymmetry of 
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DATE 

VELOCITY (112.0 cm/sec)* 

CADENCE (110-120 steps/min)* 

BASE OF SUPPORT (5-10 cm)* 

STRIDE LENGTH (132.0 cm)* Right 
Left 

STEP LENGTH (66.0 cm)* Right 
Left 

FOOT ANGLE (O) Right 
Left 

TOE DRAG (+cm) Right 
Left 

ASYMMETRY (Describe) 

* Numbers in parentheses are normal values.2 

Fig. 1. Gait flow sheet. 

anatomical structures; and serves as a permanent 
record for later comparison and for motivating the 
patient to walk more effectively. 

Cost for equipment is two to three dollars per 
month for the paper and paint. The test takes two to 
three minutes to complete. Computation and record
ing may take another 10 minutes and may be com
pleted at a more convenient time. The entire proce
dure may be performed by supportive personnel. 

The gait flow sheet (Fig. 1) enables the clinician to 
pinpoint changes in gait performance. The measure
ments from the footprints include: velocity, cadence, 
angle of the foot from the line of progression, base of 
support, stride and step lengths, toe drag, and asym
metry. Blank spaces are provided on the flow sheet 

so that other gait characteristics being monitored may 
be added to the same flow sheet. 

The term "foot angle" indicates the amount of out-
toeing or in-toeing between the long axis of each foot 
and the line of progression.1 

Quantitative gait evaluation is useful for objective 
documentation of gait changes and the justification 
of gait training to physicians and to health care 
providers, for treatment or program evaluation, and 
as a clinical research tool.2 

THE INSTRUCTIONAL SHEET 
The following materials are required: 
• Tray long enough to accommodate both feet 
• Tempera paint to cover bottom of tray 
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• Paper 610 cm by 457 cm (20 ft x 15 ft) to place on 
floor 

• One chair at each end of paper 
• Water and towel for cleansing feet placed at far end 
• Stopwatch 
• Scissors 
• Yardstick 
• Goniometer 

Part One: Test 

1. Preliminaries: 
• Have materials ready. 
• Mark a line 15.2 cm (6 in) from the far end of 

paper. 
• Dip patient's feet into tray of paint. 
2. Instruct patient to walk at his regular speed across 

the paper looking straight ahead. 
3. Set the timer on the stopwatch from the third 

heelstrike to the line drawn at the far end. This 
allows the patient time to get started and rules out 
slowing down at the end of the timed sequence. 
There should be at least three sets of footprints for 
the analysis. 

4. Cut off the first two footprints up to the edge of 
the third heelstrike. Cut off the far end of the 
paper up to the drawn line (Fig. 2). 

Part Two: Computation and Recording 

1. Velocity. Divide the total walking distance timed 
by stopwatch by the elapsed time. Record in cen
timeters per second. 

2. Cadence. Divide the number of steps taken during 
the timed sequence by the elapsed time. Transfer 
to steps per minute using this conversion formula: 

3. Foot Angle (see Fig. 3): 
• Draw longitudinal lines AJ bisecting each footprint. 
• Divide length of one footprint into equal thirds. 
• Draw horizontal line CD through the posterior 

third of footprint perpendicular to line AJ. Use 
measurement from base of heel to line CD for 
drawing horizontal lines on the other footprints. 

• Connect intersections CD and AJ of two ipsilateral 
feet for line FF. FF is the line of progression. 

Fig. 2. Diagram showing paper measurements and footprints prior to computation. Shaded areas are to be cut off. 
HS: heelstrike. 
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Fig. 4. Determination of base of support (BS). 

Fig. 3. Schematic method for computing foot angle. 

Fig. 5. Diagram showing footprints ready for computation 
of: foot angle (angles shaded in), base of support (BS), 
step (ST), and stride (SD) lengths. 
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• Record resulting angle 0 as index of foot angle of 
the lower foot; indicate whether foot is out-toeing 
or in-toeing. 

4. Base of Support. Draw line BS from intersection 
CD and AJ of contralateral foot perpendicular to 
line FF (Fig. 4). 

5. Stride and Step Length (see Fig. 5): 
• Stride Length. Measure distance between two con

secutive ipsilateral heelstrikes. 
• Step Length. Measure distance between two con

secutive contralateral heelstrikes. 
6. Summary: 
• Compute velocity and cadence. 
• Take average of two sets of footprints for recording 

the foot angle, base of support, stride, and step 
lengths (Fig. 5). 

• Observe and compare footprints of both feet. Look 
for toe drag or any asymmetry of pressure areas or 
weight-bearing distribution at arches, heels, and 
balls of feet. 

• Record findings on the gait flow sheet (Fig. 1). 

Ms. Linda Lindholm, former 
physical therapist at Daniel Freeman Hospital, sup
plied the information on computation of the foot 
angle. 
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