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INTRODUCTION 
 

The purpose of this research project was to compare 
three prefabricated, carbon fiber ankle foot orthoses 
(CAFOs) to a custom-fabricated posterior leaf spring 
(PLS) AFO on adult subjects with unilateral foot drop. 
While PLS AFOs and CAFOs have both been 
validated in the literature for their positive effects on 
hemiparetic gait (de Wit,2004)(Caker,2010) 
(Bregman,2012), there is no research to date directly 
comparing the two.  
Using a GAITRite system, subjects’ temporal gait 
parameters were collected while ambulating with each 
of four tested orthoses and while wearing no orthosis 
(shoes only). A mEFAP test and a subject 
questionnaire were also conducted.  
 
METHOD 
 
Subjects (N=4): Four adult subjects having unilateral 
foot drop (dorsiflexor strength <2/5) for at least 6 
weeks completed this study. Modified Ashworth Scale 
2 or less required. Subjects were also required to 
ambulate with or without assistive devices for at least 
25 meters. 
Procedures: Initial visit consisted of informed consent 

screening questions and MMT/ROM measurements 
and casting by ABC certified orthotist.  
The final visit involved orthoses being fit according to 
manufacturer’s guidelines followed by a 5 minute 
acclimation period prior to testing. The orthoses were 
tested in random order. The mEFAP followed by, 3 
trials on a GAITRite at a self selected speed, and a 
questionnaire were completed for each condition. A 
15 minute rest period was given following each 
condition tested.  
Statistics: α ≤ 0.05 for all statistics 
One-way repeated measures ANOVA - velocity, stride 
length, and step length differential 
One-way ANOVA – mEFAP. 
 
 RESULTS 

 
No statistical significance was found between AFO 
designs. Velocity yielded a p value of 0.170. Stride 
length p value was 0.116. Step length differential had 
a p value of 0.610.  The mEFAP yielded a p value of 
0.818. 

DISCUSSION 

 

The AFO that provided the fastest velocity also 
provided the longest stride length for each particular 
subject.  The PLS AFO tended to provided a more 
symmetrical gait compared to the off the shelf AFOs. 

 

Each subject had had varied gait parameters that they 
performed higher in with the AFO that they rated 
higher.  There was no one AFO that consistently 
improved gait parameters. Subjects rated the Noodle 
a 4 or 5 for likelihood to use.  
 
CONCLUSION 
 

Due to small sample size and differing presentations 
combining all four subjects’ data yields non-
statistically significant differences among devices, 
though the results allow for some generalizations. 
Patient’s preference for a device is related to their 
performance while wearing it 
While there is no one AFO that is best suited for every 
patient with foot drop, each patient may have an AFO 
design that is most appropriate for them 
Trial use of various orthoses may improve outcomes  
 
CLINICAL APPLICATIONS 
 

This information can be applied clinically when 
deciding between custom or off-the-shelf. Knowing 
that an off-the-shelf may be preferred over the custom 
design in some patients may influence clinical 
practice and lead practitioners to trial an off-the-shelf 
before custom making a device for a unilateral drop 
foot patient.  
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SUBJECT 1 SUBJECT 3 SUBJECT 5 SUBJECT 7 

Velocity Noodle Toe Off Noodle PLS 

Stride 
Length 

Noodle Toe Off Noodle PLS 

Step 
Length 

Differential 
PLS PLS PLS 

Dynamic 

Walk 

mEFAP Noodle Toe Off 
Dynamic 
Walk 

Noodle 

Table 1. Shows the AFO that the subject performed best in 
for the given parameter  


