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INTRODUCTION

While  various  techniques  have  been 
developed  for  determining  the  dominant  leg  in 
clinical and research settings, it is unclear whether 
the dominant leg is the leg that is more proficient at 
stability or mobility tasks 1,2. One common test to 
predict the dominant leg is the Unipedal Stance Test 
(UPST), which is used to assess static single limb 
balance 3.  Another clinical  method of determining 
the dominant leg is the Ball Kicking test (BKT) 2,4,5. 
In the BKT, the dominant leg is determined to be 
the preferred leg used to kick the ball (kicking leg) 
2,4,5. For different research purposes, the stance leg 
has  also  been  recognized  as  the  dominant  leg, 
providing a more stable base of support 2,6.  It has 
not yet been investigated whether or not there is a 
relationship between the kicking leg and the stance 
leg in the BKT and performance in the UPST.

The current lack of standardization in testing 
and  nomenclature  of  leg  dominance  results  in 
apparently  contradictory  findings  regarding  leg 
strength 1,2. The preferred stance leg was shown to 
have significantly greater knee flexor and extensor 
strength in elite and subelite male soccer players 2. 
Additional  studies  reported greater  strength in the 
kicking  leg  or  symmetry  between  the  limbs  2,5. 
Furthermore,  in  one  study the  subject’s  perceived 
stronger leg was shown to be weaker upon strength 
testing in 4/15 cases 1.

Perceptions  of  the  leg  dominance  have 
clinical  relevance  as  well.  A study  of  novice  and 
experienced dancers showed that with practice and 
experience,  the  dancers  developed  a  preferred 
stance leg for pirouette turns 7. This study also used 
the  terms  dominant  leg  and  support  leg 
synonymously, in contrast to the BKT, which would 
have  labeled  the  turning  leg  the  stance  leg  and 
therefore  the  non-dominant  leg  7,2,5,8.  Patients 
presenting in a clinical setting may exhibit a similar 
preferential  stance  limb if  they  perform repetitive 
activities  with one side more than the other.  This 
preferential  lateralism  may  lead  to  clinical 
presentations of asymmetry and instability. Balance, 
including single limb stance should be assessed in 
most patients, especially the elderly population and 
those  presenting  with  head  injuries,  peripheral 
neuropathy, and vestibular disorders 3. Poor stance 

time  according  to  the  UPST has  been  associated 
with  increased  fall  risk  and  injury  9.  The  elderly 
population is  at  a  higher  fall  risk as  strength and 
stability decrease with age 10. 
Standardization  of  determining  the  relationship 
between the kicking leg and the stance leg in the 
BKT  and  performance  in  the  UPST  may  help 
optimize  treatment  and  care  in  these  fragile 
populations.

 PURPOSE

The purpose of our study is to determine whether 
the kicking leg or stance leg as determined by the 
Ball Kicking test results in a longer unipedal stance 
time as determined by the UPST.

Figure 1. Subject performing the UPST.

SUBJECTS

Forty-two  healthy  subjects  (13  male,  29  female, 
mean  age  26)  with  no  history  of  lower  limb 
pathology or balance impairments.

METHODS

Subjects  completed  the  Ball  Kicking  test  and 
multiple trials of the UPST in a single session. For 
the Ball Kicking test, a ball was placed in front of 
the subject, and he/she was asked to kick it. The leg 

selected  to  kick  the  ball  was  recorded.  For  the 
UPST,  subjects  stood  barefoot  on  the  floor  with 
their arms crossed over their chest and eyes opened. 
Subjects then raised one foot without touching the 
stance limb and maintained balance on one leg for 
as  long  as  possible.  Stance  time  began  when  the 
foot was lifted off the ground and ended when: a) 
the raised foot touched the ground or the stance leg 
b)  the  arms  began  to  uncross  c)  the  stance  limb 
shifted to regain balance d) the raised limb deviated 
from its original position e) the raised knee flexed or 
extended from its original position f) the upper torso 
bent or wavered in any direction from its original 
position or g) the subject moved from their original 
position  in  any  other  way.  Three  trials  were 
completed on each limb, alternating limbs for each 
trial. 

Table 1 summarizes the mean stance times for 
kicking and stance legs. * P-value < 0.05

RESULTS

Statistics:
UPST times were compared between the best trials 
of the stance and kicking legs using a paired T-test 
with a one-tailed distribution. Means and SDs were 
calculated for: best UPST time for stability leg, best 
UPST  time  for  kicking  leg,  outcomes  where 
stability  leg  time  >  kicking  leg  time  (S>K),  and 
outcomes  where  stability  leg  time  <  kicking  leg 
time (S<K).
Findings:
Results  are  summarized  in  tables  1  and  2.  A 
significant  difference  was  found  between  UPST 
times  between  stance  and  kicking  legs,  with 
calculated  p  value  of  0.039.  Fifty  percent  of 
participants (21/42) maintained longer SLS times on 
the stance leg as determined by the BKT.

Table 2 summarizes descriptive statistics of 
differences between UPST times comparing 

stability leg (S) to kicking leg (K).

CONCLUSIONS

The significant difference in unipedal stance times 
between  the  kicking  leg  and  the  stance  leg  as 
determined  by  the  ball  kicking  test  suggests  that 
young, healthy adults demonstrated a selective limb 
preference for stability tasks compared to mobility 
tasks related to improved stability and control. The 
stance limb, as determined by the Ball Kicking test, 
may be more adept at static balance compared to the 
kicking  limb,  which  may challenge  the  currently-
utilized  concept  of  leg  dominance.  Additional 
investigation  comparing  the  difference  between 
limbs in static and dynamic balance activities would 
be beneficial with a more heterogeneous population.

RELEVANCE

While  it  is  widely  assumed that  the  leg  a  person 
kicks  with  may  be  more  proficient  for  functional 
activities  that  require  strength,  speed,  and 
coordination  activities,  this  study  shows  that  the 
stance leg is actually more proficient during a static 
balance activity such as standing on one leg. This 
suggests  the  Ball  Kicking  test  may  be  used  to 
determine  mobility  and  stability  legs  when 
performing standardized outcomes measure for falls 
risk or teaching functional activities such as a step-
to pattern ascending and descending stairs. 

Contact Information
Ann Wilson,  PT, MEd, GCS

awilson@pugetsound.edu

Mean Balance 
Time (s)

Standard 
Deviation

Stance Leg 89.43* 89.33

Kicking Leg 72.39* 51.89

Mean 
Difference  

S>K (s)	  
SD (S>K)	  

Mean 
Difference 

K>S (s)	  
SD (K>S)	  

53.65	   64.25	   22.12	   15.05	  

Determining Leg Dominance Using the Unipedal Stance Test (UPST) 
 

Nia Jennings, SPT1; Jordan Nakamura, SPT1; Sheree Reed, SPT1, Ann Wilson, PT, MEd, GCS1 
1. School of Physical Therapy   

University of Puget Sound - Tacoma, WA, USA

University of Puget Sound
Research Symposium, 

2015
 
 
 
 
 
 
 
REFERENCES 
 
[1] Korhonen M, Suominen H, Viitasalo J, Liikavainio 
T, Alen M, Mero A. Variability and Symmetry of Force 
Platform Variables in Maximum-Speed Running in 
Young and Older Athletes. Journal Of Applied 
Biomechanics [serial online]. August 2010;26(3):
357-366. Available from: SPORTDiscus with Full Text, 
Ipswich, MA. Accessed November 3, 2013. 
  
[2] Robert B. Gender influences: the role of leg 
dominance in ACL injury among soccer players. 
British Journal Of Sports Medicine [serial online]. 
August 2010;44(10):694-697. Available from: 
SPORTDiscus with Full Text, Ipswich, MA. Accessed 
November 3, 2013. 
  
[3] Springer BA, Marin R, Cyhan T, Roberts H, Gill 
NW. Normative values for the unipedal stance test with 
eyes open and closed. Journal of Geriatric Physical 
Therapy. 2007; 30(1): 8-15. 
  
[4] Riva D, Mamo C, Fani M, Saccavino P, Rocca F. 
Momente M. Fratta Marianna F. Single Stance Stability 
and Proprioceptive Control in Older Adults Living at 
Home: Gender and Age Differences J Aging Res. 2013; 
2013: 561695 
  
[5] Kovaleski J, Heitman R. Reliability and effects of 
leg dominace on lower extremity isokinetic force and 
work using the.. Journal Of Sport Rehabilitation [serial 
online]. November 1997;6(4):319. Available from: 
SPORTDiscus with Full Text, Ipswich, MA. Accessed 
November 3, 2013. 
  
[6] Anderson O. The ambidextrous athlete: by working 
on your nondominant leg you can improve your 
symmetry and your speed. Peak Performance. http://
www.pponline.co.uk/encyc/the-ambidextrous-athlete-
by-working-on-your-non-dominant-leg-you-can-
improve-your-symmetry-and-your-speed-305. 
Accessed November 3, 2013. 
  
[7] Lin C-W, Su F-C, Wu H-W, Lin C-F. Effects of leg 
dominance on performance of ballet turns (pirouettes) 
by experienced and novice dancers. Journal of Sports 
Sciences. 2013; 1-8. 
            http://www.tandfonline.com.ezproxy.ups.edu/
doi/pdf/10.1080/02640414.2013.803585 
 
[8] Cheung RTH, Smith AW, Wong DP. H:Q Ratios and 
Bilateral Leg Strength in College Field and Court 
Sports Players. Journal of Human Kinetics. 2013; 33: 
63-71.  
             http: www.ncbi.nlm.nih.gov.ezproxy.ups.edu/
pmc/articles/PMC3588678/pdf/jhk-33-63.pdf 
 
[9] Allet L, Kim H, Ashton-Miller J, De Mott T, 
Richardson JK. Frontal plane hip and ankle 
sensorimotor function, not age, predicts unipedal stance 
time. Muscle Nerve. 2012; 45(4): 578–585. 
            http://www.ncbi.nlm.nih.gov.ezproxy.ups.edu/
pmc/articles/PMC3313445/pdf/nihms330928.pdf 
   
[10] Riva D, Mamo C, Fani M, et al. Single Stance 
Stability and Proprioceptive Control in Older Adults 
Living at Home: Gender and Age Differences. Journal 
of Aging Research. 2013; 2013(561695): 1-14. 
http://www.ncbi.nlm.nih.gov.ezproxy.ups.edu/pmc/
articles/PMC3745841/pdf/JAR2013-561695.pdf 
 
[11] Rehab Measures: Timed Unipedal stance test 
(Single leg support, one leg stance test). http://
www.rehabmeasures.org/Lists/RehabMeasures/
PrintView.aspx?ID=1164. Published 2010. Accessed 
September 25, 2015. 

IRB Approval
This study was granted approval 

for participation by human 
volunteers from the Institutional 
Review Board of the University 
of Puget Sound on October 10, 

2014; Protocol #1415-004.
 


	University of Puget Sound
	Sound Ideas
	2015

	Determining Leg Dominance Using the Unipedal Stance Test (UPST)
	Sheree Reed
	Nia Jennings
	Jordan Nakamura
	Ann Wilson
	Recommended Citation


	tmp.1445393435.pdf._viB6

