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CONCLUSIONS
• In this study, we found evidence that listening to music has a facilitative 

effect on auditory-verbal working memory. This is noteworthy given the 
irrefutable fact that working memory declines with increasing age, and 
there currently is no solution to halting or slowing this process.

• According to meta-analytic work (Calamia et al., 2012), the current 
participant cohort would be expected to have Digit Span scores ~ 1 
point lower than their previous test scores. 

• Contrary to our hypothesis, our data indicated that both positive and 
negative music improved auditory-verbal working memory performance 
(i.e., Wechsler Digit Span) among healthy, older adults

• However, our self-rating data sheds some light on this surprising 
finding. The mood and arousal ratings for positive and negative stimuli 
suggest that the negative music was perceived in a very similar fashion 
to the positive music. 

• A likely explanation for this phenomenon takes root in the 
socioemotional selectivity theory (SST; Carstensen et al., 1992). SST 
refers to the fact that older adults focus on and demonstrate a bias 
towards positively-valenced material and sometimes avoidance or non-
recognition toward negatively-valenced material (Carstensen, 
Isaacowitz, & Charles, 1999). 

• A proposed mechanism for our findings is consistent with Ashby’s 
hypothesis of increased dopamine flow to the prefrontal cortex to 
modulate mood as well as enhance working memory (1999). The feeling 
of happiness, or positive mood, is secondary to increased dopaminergic
flow to the prefrontal cortex, which is also responsible for working 
memory. Ashby’s hypothesis states that this increased dopamine can 
simultaneously enhance working memory. 

• In the context of using music as a stimulus, our conclusion also supports 
Thompson’s mood and arousal hypothesis (2001), that pleasurable 
music can enhance cognition through mood modulation. 

• Unfortunately, we did not find any associations between the musical 
expertise and working memory. However, an explanation for the lack of 
an effect may lie in the characteristics of this cohort of elders. Some of 
the participants, while being active members of the Iowa City Band, did 
not receive much formal training. Most learned on their own or via 
group lessons, and thus few had private lessons or attended music 
school. It may be that there is a particular skill level that is required to 
be met before any effects are seen. 

PARTICIPANTS (N = 63)

METHOD: Digit Span
• Taken from the Wechsler Adult Intelligence Scale-Fourth Edition 

(WAIS-IV; Wechsler, 1997)

• Increasing sequences of numbers were read by the examiner and 
participants were asked to repeat the number sequences from 
memory

• Tested auditory-verbal working memory
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Age range in years 56-88
Mean Age 74.3
% Female 54
Mean Education in years 15.9
% Right-handed 90
Previous Mean Digit Span Score* 17.4

HYPOTHESES
• Healthy older adults will demonstrate enhanced working memory 

following music stimuli relative to no music stimuli (obtained from 
data gathered approximately 5 years ago). 

• This enhancing effect will be further augmented among 
participants with musical expertise.  

METHOD: Music
• Previously piloted songs from Vieillard (2007) were modified by 

the author in order to extend length.

• Songs were recorded from an M-Audio Keystation 88es, using 
Garageband software on Mac OSX.

• Participants used Sony headphones to listen to the music.

• Length of positive music was 3:00; length of negative music was 
3:30. 

• Participants were randomized into two groups:  One group listened 
to positive music first, while the other group listened to negative 
music first.

• After the songs were played, participants were asked to rate their 
mood (examples of ratings below).

RESULTS: Digit Span
• Digit Span performance under music condition was significantly 

stronger than Digit Span performance under no music condition.

• This was shown via paired samples t-tests
• DS after Positive music vs. Old DS (p = .01)
• DS after Negative music vs. Old DS (p = .01)

• This finding is that much more notable when one considers that 
participants’ brains have aged ~5 years, yet are still showing a 
superior performance during the current study. 

METHOD: Spatial Span
• Taken from PEBL Psychological Battery

• Blue squares on computer touch screen light up one at a time, and 
participants were asked to touch the squares in the same order.

• Tested visual-spatial working memory

RESULTS: Musical Expertise
• When conditioning on expertise, there were several trends for experts to 

display higher DS and SS than non-experts (p < .10):
• Digit Span

• After Negative music, DS backwards was higher among experts
vs. non-experts

• Spatial Span
• After Positive music, SS forwards was higher among experts vs. 

non-experts
• After Negative music, SS forwards was higher among experts vs. 

non-experts

BACKGROUND
• The present study aims to investigate the hypothesis that performance on 

tests of working memory, by seemingly normal older persons (i.e., 
without overt neurological or psychiatric disease), can be improved 
when they follow the presentation of positive affect music.

• However, this notion has been largely examined with visuospatial tasks, 
localized to right parietal cortex. The “Mozart effect” study, which 
originally suggested that listening to Mozart’s Sonata for Two Pianos in 
D Major, K. 448 increased an individual’s performance on visuospatial
tasks (Rauscher et al., 1993), has been the basis for many music and 
memory studies. Here, we seek to examine the impact of positive and 
negative affect music on a cognitive ability that declines in the context 
of normal aging, namely, working memory. 

• Working memory (WM) refers to the innate ability to retain information 
over short delays in order to perform more complex tasks, and is 
localized to the dorsolateral prefrontal cortex.

• A recent theory, the “frontal lobe hypothesis”, suggests that some older 
people have disproportionate age-related changes of frontal lobe brain 
structures and of associated cognitive abilities (Mikels et al., 2005; West, 
1996).

• WM performance can be modulated by mood, which is, in turn, partially 
mediated by dopamine.  Music has been found to be a particularly strong 
mood inducer (Lima & Castro, 2011; Vieillard, 2007).

• An increase in dopaminergic transmission to the frontal lobes via mood 
may increase mental flexibility, specifically WM (Ashby et al., 1999).

• To date, little research with musical stimuli has focused on working 
memory, and, of the existing studies, none have studied this 
phenomenon in a healthy, older population.

ABSTRACT
Music is ubiquitous in all media, and, in the last decade, has become a 
potential tool for enhancing cognition. This study aimed to investigate the 
facilitating effect of music on working memory performance in a healthy 
older adult cohort. Sixty-three healthy, community-dwelling older adults 
who had previously undergone comprehensive neuropsychological testing 
were enrolled in the study. Participants were randomized into one of two 
groups, and were presented with a series of positive and negative musical 
clips. Following listening, working memory performance was tested using 
Wechsler Digit Span and a computerized Spatial Span task. For each task, 
a total score consisting of number of correct forward and backward 
sequences was calculated. A significant improvement in Digit Span scores 
was found after listening to music as compared to Digit Span scores 
collected ~5 years ago. Contrary to our hypothesis, this facilitative effect of 
music on working memory held for both positive and negative musical 
stimuli. It has been shown that negative music can illicit the same 
pleasurable feelings as positive music, and, given West’s frontal lobe 
hypothesis, can therefore produce the same effects on working memory as 
positive music. 

*Taken from a previous neuropsychological evaluation, approximately 5 years ago.

RESULTS: Music
• The mean mood response after listening to either positive or 

negative music showed the an increase in mood

First: hearing test for range of pitches in music
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