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Age-related decline in hearing abilities is a ubiquitous part of aging, and commonly impacts speech 
understanding, especially when there are competing sound sources. While such age effects are partially 
due to changes within the cochlea, difficulties typically exist beyond measurable hearing loss, suggesting 
that central brain processes, as opposed to simple peripheral mechanisms (e.g., hearing sensitivity), play 
a critical role in governing hearing abilities late into life. Current training regimens aimed to improve 
central auditory processing abilities have experienced limited success in promoting listening benefits. 
Interestingly, recent studies suggest that in young adults, musical training positively modifies neural 
mechanisms, providing robust, long-lasting improvements to hearing abilities as well as to non-auditory 
tasks that engage cognitive control. These results offer the encouraging possibility that musical training 
might be used to counteract age-related changes in auditory cognition commonly observed in older 
adults. Here, we reviewed studies that have examined the effects of age and musical experience on 
auditory cognition with an emphasis on auditory scene analysis. We infer that musical training may offer 
potential benefits to complex listening and might be utilized as a means to delay or even attenuate 
declines in auditory perception and cognition that often emerge later in life. 

This article is part of a Special Issue entitled <Music: A window into the hearing brain>. 
 2013 Elsevier B.V. All rights reserved. 
1. Introduction 

Older adults, including those with normal hearing, often expe-
rience difficulties understanding speech in the presence of other 
sounds (e.g., television, music, and other people talking). Such 
noise-related deficits can be overwhelming, contributing to social 
isolation, confusion, financial insecurity, and a poor quality of life 
(Betlejewski, 2006; Gomez and Madey, 2001; Salomon, 1986). They 
also present a major challenge for hearing science and medicine 
because of their wide prevalence. Although recent advances in 
hearing aid technologies have yielded encouraging results in 
improving speech in noise intelligibility (Kreisman et al., 2010; 
Mens, 2011; Moore et al., 1999; Uziel et al., 2003), they do not 
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restore performance to normal levels. This may be because speech 
understanding is not simply a matter of delivering sound at an 
audible level. It also depends on how well the brain utilizes 
incoming acoustic information; that is cognitive abilities such as 
listening skills, attention, and memory are important. Conse-
quently, the need for more effective methods to maintain or 
improve older adults’ listening skills in noisy situations (e.g., social 
gatherings) becomes increasingly pressing, and further advance-
ments on this topic can potentially improve the quality of life of 
aging populations worldwide. 

During the last decade, there has been a surge of interest in 
assessing the impact of life- style choices on successful aging (for a 
review see, Kramer et al., 2004). For instance, older adults who 
engaged in physical activity demonstrated superior performance 
on cognitive tasks compared to those that do not exercise 
(Colcombe et al., 2004; Newson and Kemps, 2005). There is some 
evidence to suggest that increased cardiovascular fitness is related 
to increased brain volume, and enhanced cognitive performance 
(Colcombe et al., 2006; Erickson et al., 2011). Older adults can also 
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