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Music and the Brain 





Understanding Music 
Perception 



Music on the Mind 



Music & Brain- alike and different 
New study shows different brains have similar 

responses to music  

                                                              
An imaging study by Stanford University School of 

Medicine scientists may explain in part why music plays 

such a big role in our social existence. Vinod Menon, PhD  

& Dan Levitin  April 11,2013  in the European Journal of 

Neuroscience. 

 

Other studies indicate that our brain changes with experience 

and that our experience with music throughout life will create  

structural changes  that will impact how we process music  as 

we age 



Auditory System – Arousal and 
Memory  

Alerts flight or flight 

mechanism  

 

Primes other areas for 

attention and action 

 

Multiple systems for 

emotion regulation and 

memory - LeDoux 
Your Brain on Fear - The amygdala is 

hard-wired to respond to stimuli that have 

traditionally been a threat to survival.  



Music Therapy and 

Arousal Symptoms 

Music that one enjoys  stimulates release of 
serotonin and dopamine 



Music and the Brain 

Music Therapy 

for Memory and 

Attention 



 ?” How does music influence 

attention and memory in the normal 

brain 
• Meaningful sounds 

call attention from 
background noise 

 

• Repetitive structure 
and form aids in 
holding attention 

 

• Held attention can 
convert to long term 
memory  
 



 Episodic (explicit) vs Procedural (implicit) Memory 

http://www.ageworks.com/course_demo/520/module3/module3.htm#rp  



Arousal & Memory Formation  

Explicit (conscious) memories mediated by the hippocampus 

and other aspects of the temporal lobe memory system.  

 

Implicit (unconscious) memories mediated by the amygdala 

and its neural connections… visceral responses  

•blood pressure and heart rate 

•respiratory rate 

•skin temperature 

•muscles tighten  

 

 



Arousal: Novel vs. Familiar 

• Novel sounds, rhythms, 
harmonies  and melodies – 
aid to arouse and hold 
attention 

 

• Familiar sounds (including 
music) can also arouse and 
hold attention, stimulate 
recall, and associations 
 



Music and memory enhancer 
 

• Patients with AD demonstrated better 
recognition accuracy for the sung lyrics than 
the spoken lyrics, while healthy older adults 
showed no significant difference between the 
two conditions.  

 

Nicholas R. Simmons-Stern, Andrew E. Budson, Brandon A. Ally.  

Music as a memory enhancer in patients with Alzheimer’s disease.  

Neuropsychologia, 2010; 48 (10): 3164 

http://www.sciencedirect.com/science/article/pii/S002839321000179X


Music and memory enhancer 
• Possible explanations for these findings:  

– first, that the brain areas sub-serving music processing may 
be preferentially spared by AD, allowing a more holistic 
encoding that facilitates recognition,  

– second, that music heightens arousal in patients with AD, 
allowing better attention and improved memory.  

 

Nicholas R. Simmons-Stern, Andrew E. Budson, Brandon A. Ally.  

Music as a memory enhancer in patients with Alzheimer’s disease.  

Neuropsychologia, 2010; 48 (10): 3164 

http://www.sciencedirect.com/science/article/pii/S002839321000179X


Case Study: Thelma 

o Referred due to short-term 
memory problems 

o Goals: 

• Improving short-term and 
working memory 

• Increasing utility of other 
types of memory 

• Decreasing frustration 
during memory retrieval 

o Neuro-behavioral approach 

o Challenge: How to work on 
several types of memory in only 
30 minutes 

o Development of ‘symmetrical’ 
music-based memory training 
protocol 

 

 

 

 

 

 

 

Working Memory 

Start     3 min     8 min     12 min                   17 min     22 min   27 min   End 

25-Minute Memory 

15-Minute Memory 

5-Minute Memory 

Typical Sequence of Interventions in a Session: 

1. Song Choice - Selection and Memorization 

2. Instrument Name - Creation and Memorization 

3. Musical Pattern - Creation and Memorization 

4. Instrumental Call and Response 

5. Musical Pattern - Recall and Play 

6. Instrument Name - Recall 

7. Song Choice - Recall and Performance 



Familiar + Autobiographical 
Music:  
 

Familiar 
songs 

Strong memory songs 

Pleasing songs 

Combination of Familiar &  
autobiograpgical  
Songs 
(Medial prefrontal cortex) 

Responses to Songs: 

Peter Janata, Ph.D. 

http://atonal.ucdavis.edu/projects/memory_emotion/index.shtml 



Familiar + Autobiographical 

Music 

 
• Key experiences are paired 

with music throughout life 

thereby strengthening how the 

memory is encoded. 

• Music of personal importance 

provides the necessary cues to 

aide in memory recall of past 

events. 

• The strong emotional 

connection between music and 

memory aides in recognition 

memory even if recall is no 

longer possible. This has  

implications for persons with 

dementia and Alzheimer’s 

disease. 

 

 
 

 

 

 



                                   Amodio & Frith (2006) Nat. Rev. Neurosci. 

Prefrontal Cortex 

Key 

Self Knowledge 

Action Monitoring 

Mentalizing 

Person Perception 

Outcome Monitoring 



Autobiographical Music 

Makes us feel: 
•   Happy 
•   Youthful 
•   Nostalgic 
•   Excited 
•   Energized 
•   Loved 

Janata et al (2007) Memory 


