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Subjects

A convenience sample of thirty-five healthy male 
and female subjects (mean age 25.37± 2.016) free 
of Integumentary,  Cardiopulmonary,  
Neuromuscular or Musculoskeletal complications 
participated in this study.  Group 1 consisted of  18 
subjects (mean age 25.06± 2.313). Group 2 
consisted of 17 subjects (25.71± 1.649).

Results
A t-test was used to compare PCI, VO2 max and gait 
speed values between each group and the alpha 
level was set at 0.05. PCI values  for each group 
showed no significant difference (P>0.05). Values for 
VO2 max showed a significant difference with the 
casting applied (P<.0001) for both groups.  Gait 
speed values also showed a significant difference 
with the casting applied (P<0.0001)

Participants completed a practice Quarter-Mile Walk 
Test (QMW) prior to any data collection. Group 1 
completed the QMW without lower leg casting five to 
nine days prior to performing the QMW with lower 
leg casting. Group 2 completed the QMW with lower 
leg casting five to nine days prior to completing the 
QMW without lower leg casting. Each participant 
was given a 5 minute rest period prior to starting the 
QMW in order to establish a resting heart rate. 
Resting heart rate was taken following the rest 
period using a standard pulse oximeter. Participants 
completed the QMW at their comfortable walking 
speed and time and walking heart rate were 
recorded. 

Methods

Purpose 

The purpose of this study was to investigate the 
effects of lower leg casting on energy cost using 
the Physiological Cost Index (PCI) ,VO2 max and 
gait speed values of a Quarter-Mile Walk test 
(QMW) with and without the lower leg casting 
applied to the dominant extremity of healthy 
individuals.

Purpose: The purpose of this study was to 
investigate the effects of lower leg casting on energy 
cost using the Physiological Cost Index (PCI), VO 2
max and gait speed values of a Quarter-Mile Walk 
Test with and without the lower leg casting applied to 
the dominant extremity of healthy individuals.  
Methods: Thirty-five subjects mean age of (25.37±
2.016) performed the ¼ mile walk test (QMW)  at 
their comfortable walking speed (CWS) without 
lower leg casting  and with lower leg casting on two 
separate occasions.  Resting heart rate, working 
heart rate, and time to complete the test were 
recorded. PCI, VO2 max, and gait speed  formulas 
were used to calculate data.
Results: There was no significant difference in the 
PCI when walking with the cast; however, there was 
a significant difference in VO2 max and gait speed .
Conclusions: Walking with a lower leg cast increases 
energy cost and decreases VO2 max and gait speed. 

Clinical Relevance
• Studies have provided evidence associating 
decreased gait speed with increased fall risk in the 
elderly population. Decreased gait speed caused 
by lower leg casting could place those individuals 
at greater risk for falls. 

•Because children with Cerebral Palsy and other 
neurological dysfunctions are often placed in lower 
leg casts for extended periods of time (serial 
casting), therapists should include activities to 
improve cardiovascular function to overcome the 
increased energy cost associated with lower leg 
casting.

•This study utilized healthy subjects, which could 
serve as a baseline for future studies that examine 
the energy cost of individuals with impairments 
walking with a lower leg cast.
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PCI (beats/meter) = Walking heart rate – Resting heart rate(beats/min)  
Walking speed (meters/min) 

VO2 max (ml/kg/min) =132.853 – 0.0769(wt) – 0.3877(age) – 3.2649 (time x 4) - 0.1565(WHR)
*+ 6.315 for males only

Gait Speed (m/s)= 402.3 meters
time (seconds)

Background
Previous research has shown the PCI and 
VO2 max to be valid measures of energy cost; 
however, few studies determine the energy 
cost associated with impaired ambulation of 
healthy individuals without pathological 
conditions using these measures. Lower leg 
casting is commonly applied in the form of 
serial casting in the pediatric population and 
also used as an intervention for various 
medical issues such as fracture and surgical 
corrections of orthopedic problems. No 
studies have been found which determine the 
effect of walking with lower leg casting on 
PCI, VO2 max, and gait speed. 

The slight increase in PCI demonstrates higher energy 
cost associated with ambulation with a lower leg cast. 
The decrease in VO2 max while walking with a lower 
leg cast could occur as a result of the decrease in gait 
speed.  A decrease in VO2 max indicates the subject 
is unable to utilize the maximal amount of oxygen due 
to the increased work load placed on the body by the 
lower leg cast. 


	Slide Number 1

