
Influence of High and Low Groove Music on Postural Sway Dynamics  

BACKGROUND 
• Postural sway describes the dynamic process of standing. 
• Postural sway is influenced by vision, sensory information from the skin, 
muscles, and joints, cognitive load, vestibular information, and sounds. 

    

• We measured postural sway during exposure to high and low groove music. 

• Our hypothesis was that groove in music would induce rhythmic 
entrainment in postural sway, and that high groove music would have a 
stronger effect than low groove music. 

 
 

 
 
 
 
 
 
 

 
	  
	  
	  

	  
	  
	  
	  
	  
	  
	  

	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
 
 
 
 
 
 
 
 

 

	  
	  
	  
	  
	  
	  
	  
 
 

Conditions: 9 high groove, 9 low groove, 3 
silence, and 3 noise. 
 
Center of pressure (COP): Anterior-posterior 
(AP) and medial lateral (ML) COP sway was 
measured using an AMTI Force and Motion 
platform (Optima BP400600-2000). 
 
T10 marker sway: AP and ML sway of a marker 
on the 10th thoracic vertebra was measured using 
the Vicon Bonita Motion Capture system with 
eight cameras. 

• There was a significant effect of condition in the non-musician group on sway 
variability, with high groove inducing less variability than low groove. 
• Noise reduced variability the most, due to stochastic resonance. 
• Salient event density could be related to groove. 
• No evidence of entrainment was found using cross correlations or magnitude 

squared coherence. 
 

RESULTS 

*Significant difference between groups (p<.001) 
 
Participants were divided into two groups, those who had 3 or more 
years of musical training or experience (musicians) and those who did 
not (non-musicians). 
	  

METHODS	  

Sway Variability 

Musicians Non-Musicians 
N 20 20 
Gender F(M) 10(10) 15(5) 
Age (yrs.)* 24.5 20.1 
Handedness R(L) 19(1) 20(0) 
Height (in.) 66.7 64.7 
Weight (lbs.) 159.8 152.9 
Musical Training (yrs.)* 9.8 0.1 
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Artist 
Groove 

Category 
Rating 
(0-127) Vocals BPM 

Supertsition+ Stevie Wonder High 108.7 Male 101 
Look-Ka Py Py# The Meters High 92.5 None 87 
Bad Tune$ Earth, Wind & Fire High 86.2 None 118 
Beauty of the Sea+ Gabe Dixon Band Low 32.1 Male 113 
Ray Dawn Balloon# Trey Anastatio Low 38.5 None 80 
Bryter Layter$ Nick Drake Low 40.4 None 119 

Note: Information taken from the groove library compiled and rated by Janata, 
Tomic, & Haberman (2011). High and low groove clips were matched for 
similar vocals and tempo, following the example of Stupacher, Hove, 
Novembre, Schütz-Bosbach, & Keller (2013). Matched pairs are indicated by 
superscript symbols. The meter of all stimuli was 4/4. 
 

Procedure: Participants were asked to wear headphones, stand on a force 
platform, keep their eyes on a black crosshair stimulus (‘+’) posted on the wall 
in front of them at approximately eye level, and to stand still. Stimuli were 
presented through the headphones in a randomized order. 
 
Groove: The element of music that induces a sense of wanting to move. 

Auditory Saliency 
Mean saliency was calculated using a biophysically inspired model of how 
humans process onsets and offsets of sounds.  
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* 

* 

* Within groups: Effect of condition in non-musician 
group (p=.008) 
 
Between groups effect: (p<.001) 
 
Pairwise in non-musician group: difference between low 
groove and noise (p=.032) 

* Within groups: Effect of condition in non-musician 
group (p=.020) 
 
Between groups effect: (p<.001) 
 
Pairwise in non-musician group: difference between high 
groove and noise (p=.042) 

* 

*Paired samples t-
test between high 
groove and low 
groove mean 
saliencies was 
borderline 
significant (p=0.05). 

CONCLUSIONS 

Simonotto, Riani, Seife, Roberts, Twitty, & Moss (1997) 

Stochastic Resonance  
Introducing noise can enhance evoked response in the peripheral nervous system.    

Priplata et al. (2006), Mangiore (2012), Hänggi (2002), Moss, Ward, Sannita 
(2004) 

Denham (2008), Coath, Denham, Smith, Honing, Hazan, Holonwicz & Purwins 
(2007), Madison, Gouyon, Ullén, & Hörnström (2011)  

Entrainment 

Cross correlations 
In order to compare the 
stimuli to the postural sway 
traces, cross correlations 
were performed, but no 
evidence of entrainment was 
found using this method 

Frequency spectra 
comparisons 
Frequency spectra were 
calculated for the stimuli and 
the postural sway traces and 
compared using magnitude 
squared coherence. No 
evidence of entrainment using 
this method was found. 

• Postural sway is a complex movement. It is possible that the methods we 
employed are too linear to capture any influence of the musical rhythms on 
sway. 
• RQA and fractal analyses should be used on this data to further explore 
entrainment. 

FUTURE DIRECTIONS 
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