
1. Coherence ratio = Peak Power/(Total Power - Peak Power) 
Averaged in 64-sec intervals every 5 sec.  

2. A-score = sum of coherence ratio across time 
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Introduction 

• Heart rate variability (HRV):  
beat-to-beat (R-R) variations in heart rate1 

• HRV as a measure of neurocardiac function: sympathovagal 
balance, psychological resiliency, behavioral flexibility and 
cognitive load1 

• HRV associated with  
 physical & psychological  

functioning 
 Stress & performance1 

• Guilford’s  pioneer psychometric  
approach to creativity studies2 

 

• Divergent thinking as a reliable  
indicator of creative potential3 

Aim of Study / Hypothesis  

Method 

Literature 

Participants:  
N = 62 healthy volunteers (38 female), age M = 21.89, SD = 2.76   

Procedure:  
1. Psychometric evaluation of trait anxiety (Spielberger’s STAI-T) 
2. Resting period (10 min) 
3. Computerized version of Guilford’s Alternative Uses Task (AUT): 

• „List as many alternative uses for the item presented as  you 
can think of in 3 minutes” 

• 5 items (umbrella, shoe, soap, pen, brick) 
• Fluency (number of ideas) as measure of performance 

 
 
 
 
 
 
 

 
 
 
 
 
 

4. Co-registration of HRV with emWave®(HearthMath, USA) 

 
1. Mccraty, R., Ph, D., Atkinson, M., Tomasino, D., & Bradley, R. T. (2009). The Coherent Heart Heart – 

Brain Interactions , Psychophysiological Coherence , and the Emergence of System-Wide Order, 5(2). 

2. Sternberg, R.J. and Lubart, T.I., 1999. The Concept of Creativity: Prospects and Paradigms in 
Handbook of Creativitity, R.J. Sternberg, Editor., Cambridge University Press, New York.  

3. Runco, M. & Acar, S., 2012. Divergent Thinking as an Indicator of Creative Potential. Creativity 
Research Journal, 24 (1), pp. 66-75. 

Acknowledgements 
I would like to thank Jerzy Łukaszewicz, PhD, director of the Centre for Modern Interdisciplinary 
Technologies at Nicolaus Copernicus University in Toruo for enabling the execution of this project. Many 
thanks to the BrainHeart team and all the Participants. 
This study is part of a research project funded by the Polish National Science Centre with a Preludium 9 
grant no. 2015/17/N/HS6/02864 

Conclusions 

Coherence & Achivement score 

Results 

• Both state anxiety and performance upon a divergent thinking task influence 
psychophysiological stress experienced during the task.  

• State anxiety and performance act on HRV independantly of each other. 

• HRV is a good marker of psychophysiological stress experienced upon task, reflecting both 
psychological constitution (approach) and level of performance (achievement). 

 

1. Univariate ANOVA 

2. Multivariate ANOVA 

Experimentally investigate whether psychophysiological stress 
upon divergent thinking task (represented by HRV) reflects trait 
anxiety and performance upon the task. 
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Fig.1. The influence of (a) trait Anxiety and (b) Fluency in divergent thnking on psychophysiological stress 
(HRV). Results of univariate ANOVA analysis: (a) F(3,58)=3.24, p=.029; (b) F(3,58)=1.89, p=.141. 

(a) Influence of Anxiety on HRV  

Influence of Anxiety and Fluency on HRV 

(b) Influence of Fluency on HRV  

Fig.2. The influence of trait Anxiety and Fluency in divergent thnking on psychophysiological stress (HRV). 
Results of multivariate ANOVA analysis: Anxiety F(3,46)=3.00, p=.040; Fluency F(3,46)=3.64, p=.019; 
interaction Anxiety* Fluency F(9,46)=1.04, p=.422. 
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