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INTRODUCTION:  
As with all sports, there is great importance placed on the 
development of correct technique during the dancer’s 
formative years.  Unknown in the field of dance research 
is the effect of dance footwear on technique execution, in 
particular foot and ankle kinematics [1]. 

The technique and aesthetic of jazz dance, like ballet, do 
not encourage either pronation and supination or 
abduction and adduction to occur during maximal 
plantarflexion (pointing) or dorsiflexion.  However, 
some dancers and choreographers promote “fishing” of 
the pointed foot, eversion, in the arabesque position as 
more aesthetically pleasing, giving the illusion of a 
greater extension of the leg. 

Jazz dancing is popular amongst young dancers and over 
the years jazz style and form have changed.  Dance shoe 
manufacturers have responded by producing many varied 
designs of the jazz shoe including a traditional style with 
full outsole, a split outsole with separate forefoot and 
rearfoot sections, and recently a split sole jazz sneaker.     

The aim of this study was to examine the effect of 
different jazz shoe designs on the externally observed 
rearfoot range of motion in the frontal, transverse and 
sagittal planes during a simple dance movement. 

METHODS: 
Fifteen dancers, mean age 9.5±1.5years, undertaking jazz 
and/or ballet class (2.43±1.6 hours/week) participated in 
the study.  All participants and their parents gave 
informed consent and the study was approved by the 
University of Sydney Human Research Ethics 
Committee.  

Dancers performed a simple exercise, consisting five 
trials of maximal active plantarflexion and dorsiflexion.  
Retro-reflective markers were placed on the shank, 
rearfoot and forefoot [2], with landmarks palpated 
through the shoe and markers placed on the outside of 
the shoes.  Fourteen motion analysis cameras (60Hz) 
captured the ankle kinematics in each of the four 
randomised shoe conditions: barefoot, split sole jazz 
shoe, full sole jazz shoe and jazz sneaker.  Lower limb 
segments were defined by Kintrak and Matlab identified 
the maximum angles, which were then averaged for each 
subject. 

Data were analysed using a repeated measures ANOVA 
and post-hoc analysis with Bonferroni correction.  The 
threshold for statistical significance was set at p<0.05. 

RESULTS:  
A significant overall effect of the dance shoes on the 
observed range of motion was found in the frontal plane 
(p=0.01, power=0.95), transverse plane (p=0.00, 
power=1.00) and sagittal plane (p=0.00, power=1.00).  
Figure 1 shows the observed range of motion in the 
barefoot condition was significantly less than the full 
sole jazz shoe (p=0.007) and the jazz sneaker (p=0.041). 
The full sole jazz shoe displayed significantly greater 
range of motion than the jazz sneaker (p=0.041). 

Figure 1: Observed range of frontal plane motion during 
active plantarflexion/dorsiflexion (mean ± SE). * denotes 
a significant difference to barefoot condition, ^ denotes a 
significant difference to the full sole jazz shoe (p<0.05). 

In the transverse plane the barefoot condition displayed 
significantly less observed range of abduction and 
adduction compared to the full sole (p=0.00) and the 
sneaker (p=0.036).  The split sole and full sole were also 
significantly different (p=0.00) [Figure 2]. 

Figure 2: Observed range of transverse plane motion 
during active plantarflexion/dorsiflexion (mean ± SE). * 
denotes a significant difference to barefoot condition, # 
denotes a significant difference to the split sole jazz shoe 
(p<0.05). 
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Figure 3: Observed range of sagittal plane motion during 
active plantarflexion/dorsiflexion (mean ± SE). * denotes 
a significant difference to barefoot condition. 

The barefoot condition showed a significantly reduced 
observed range of sagittal plane motion compared to the 
full sole jazz shoe and the jazz sneaker. 

DISCUSSION AND CONCLUSIONS: 
The observed range of motion in the frontal plane was 
increased in the selected jazz shoes compared to 
barefoot.  This is consistent with previous findings on 
runners which found significantly greater rearfoot range 
of motion in the shod conditions compared to barefoot 
[3]. However their results were found during heel strike 
and the present study examined non-weight bearing 
movement, so the mechanism for the present results is 
likely to be different. 

The greater range of motion of the rearfoot section of the 
dance shoes compared to barefoot may suggest the foot 
is shifting inside the shoe.  The full outsole jazz shoe 
showed significantly greater transverse plane motion 
than the split sole jazz shoe and greater observed range 
of motion in the frontal plane compared to the jazz 
sneaker which also has a split outsole design.  It is 
possible that during plantarflexion, the sagittal plane 
bending stiffness of a shoe at the midfoot region 
transmits torsion along the shoe causing it to display 
increased frontal and transverse plane motion.   

The placement of the markers on the outside of the shoes 
fits our study aim to examine the externally observed 
range of motion due to the aesthetics-driven nature of 
dance.  In the future, research should aim discern 
between what is true motion of the calcaneus and pure 
motion of the shoe, hence which impacts on the other. 

Some of the variability in the observed motion could be 
attributed to the young age of the dancers and subsequent 
lower standard of technique execution and kinaesthetic 
awareness.  However, in a dance class of young children 
learning and mastering correct technique and alignment, 
it is important that footwear choice does not have a 
negative impact. 

The results of this study have implications for both 
dancers and teachers.  In striving for technical perfection, 
dancers and teachers should be aware that a shoe may 
exaggerate the range of motion observed and display 
alignment that does not accurately represent the foot 
motion.  Correction of foot and ankle alignment should 

take place with bare feet or footwear which fits tightly to 
and moves with the foot. 

Further investigation is warranted for this area of 
research particularly for shoe design, the improvement of 
methodology and application to adult/elite dancers. 
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