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INTRODUCTION 

Walking in high-heeled shoes can be challenging [1], 
and biomechanical gait analysis suggests that high-
heels should be avoided altogether [2]. However, 
high-heels are part of many people’s attire and having 
the choice to wear shoes that are perceived as 
appropriate for a given occasion is important. This 
choice can be particularly difficult for prosthesis users, 
who are limited by the footwear that can 
accommodate their prosthesis [3]. Several adjustable 
heel height prosthetic feet recently were introduced to 
accommodate a 5 cm heel rise, however, 62% of 
women wear heels over 5 cm [4]. We report here the 
gait results of a 29 year old female service member 
who successfully returned to wearing high heeled 
shoes after a traumatic unilateral transtibial 
amputation. 
  
METHOD 

The subject’s goal was to walk in 10 cm stiletto high-
heels (see photo). Her prosthetist 
modified a pediatric running foot 
(Flex Run, Össur) to meet this 
goal. She anecdotally reported 
walking more symmetrically in 
high-heels than in flat shoes. In 
order to determine the source of 
this perceived improvement, a 
biomechanical analysis was 
performed comparing gait in two 
footwear conditions: 10 cm stiletto high-heels and flat 
athletic shoes. She used an energy-storing-and-
returning foot (Talux, Össur) with her athletic shoes. 
Kinematic data were collected on a straight, flat 
surface at a self-selected and controlled speed (1.1 
m/s) and eight trials were analyzed in each shoe 
condition. Sagittal plane ankle, knee, hip, pelvis and 
trunk kinematics were incorporated into a Global Gait 
Asymmetry (GGA) score [5] at the controlled speed. 
Symmetry indices [6] were calculated for temporal-
spatial measures. Greater GGA and symmetry index 
values indicate a more asymmetrical gait. 

 
RESULTS 

Self-selected speed was 27% slower in heels than 
athletic shoes (0.84 vs. 1.15 m/s). Step lengths were 
more asymmetric in heels (longer on prosthetic side) 
but stance and swing times were more symmetric 
than athletic shoes. 

Symmetry Index 
 Step length Step time Stance time Swing time 

Athletic 0.6% 0.2% 5.1% 8.7% 

Heels 6.2% 1.4% 2.0% 2.3% 

Cumulative GGA scores were only 2% different 
between shoe conditions. Prosthetic and intact limb 
ankle angles, in particular, were more symmetrical in 
the high-heels than in athletic shoes. Across all the 
other joints there were subtle increases in gait 
asymmetry in the heels condition 

 
DISCUSSION 

The use of high-heels with a pediatric running foot 
improved the symmetry of ankle kinematics and some 
temporal-spatial measures compared to flat, athletic 
shoes. Improvements in symmetry are not always 
synonymous with improvements in gait quality, as 
high-heels are known to adversely affect some 
components walking mechanics [1,2].  

 
CONCLUSION 

Stiletto high-heels did not negatively affect overall gait 
symmetry when walking on a flat, level surface. The 
greater gait symmetry at the ankle in heels may be 
the result of constrained motion imposed by the 
footwear. Thus, increases or decreases in gait 
symmetry may not necessarily relate to gait quality. 
 
CLINICAL APPLICATIONS 

A return to pre-injury activities can include walking in 
high-heeled footwear and requests for high heels 
(including 10 cm stilettos) should not be discounted. 
Accommodations can be made using creativity in 
prosthetic foot selection, but attention to gait 
mechanics may be important for safe use. 
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