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Purpose: Music and memory are inextricably linked, and the recollection of music varies
according to age. In order to create personalized music playlists tailored for people living
with dementia, this study aimed to determine the age at which healthy individuals could best
recall music that was popular at the time.

Methods: A survey was designed asking participants to identify the number of songs they
recalled from a random selection of 10 from the 100 most popular songs from each year,
presented in random order of years, from 1945 to 2015. Of the 311 individuals born between
1929 and 2002, who responded to the survey, 157 met the inclusion criteria.

Results: The median peak of recollection was between the ages of 13 and 19 across all age-
cohorts, with participants recalling a maximum median number of 6-8 songs in all of the
age-cohorts. There was no evidence of a difference in the peak age of recollection between
those who recognized seven or more songs in at least 1 year and those who recognized fewer
than seven songs in all years.

Conclusion: The peak of recollection of popular music occurs in the teenage years,
regardless of era of birth. Music from this “reminiscence bump” provides a rich source of
retained music that should be tapped when creating playlists of meaningful music for people
living with dementia.

Keywords: music therapy, neurocognitive disorders, memory, quality of life

Plain Language Summary

Music plays an important role in memory, with studies finding that musical memory can be
retained through an individual’s lifetime. This study aimed to find the ages from which
popular music was best recalled in order to be able to create music playlists that focus on
music from that particular era. Listening to personally meaningful music can improve the
quality of life of patients with dementia, as described in reminiscence therapy. With the
prevalence of Alzheimer’s Disease expected to triple by 2050, such data can also provide
helpful direction for future treatment.

An online survey presented a random selection of 10 of the 100 most popular songs from
each year of the music charts, between 1945 and 2015, presented in random order. Of the 311
participants born between 1929 and 2002 who were enrolled in the survey, 157 met the
inclusion criteria.

The results showed that popular music was best recalled when people were aged between
13 and 19 years, regardless of their year of birth. This represents substantial evidence that an
interest in popular music improves recall and implies that music from the teenage era can be
used to create personalized music playlists to help people living with dementia, who may not
be able to recall the names of their favorite music. It not only provides opportunities to
reminisce but also helps build bridges with family, friends and caregivers.
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Introduction
Introductions to papers concerned with memory tend, in
their more poetic moments, to be drawn to quotations from
Marcel Proust’s Remembrance of Things Past, finding
Proust’s journey through youth, memory and desire parti-
cularly apposite to their nostalgic, if methodical, discus-
sions. In instance,

the present a quotation from

D. H. Lawrence' might be more appropriate:
Softly, in the dusk, a woman is singing to me;
Taking me back down the vista of years, till I see

A child sitting under the piano, in the boom of the tingling
strings

And pressing the small, poised feet of a mother who
smiles as she sings.

(Piano, 1918)

The relationship between music and emotion has been well
documented. Music has been found to induce or at least
represent emotion,? and it has been hypothesized that this
yearning for an emotional response, or reflection of a pre-
existing emotional state, is the primary reason given for
listening to music at all.®> Others have found that musical
experience dates to the very earliest of memories and, as
singing induces emotional well-being, that these early
memories were universally positive.*

The relationship between memory and emotion has
also been clearly described. It is commonly supposed,
with evidence from studies showing that memories are
most vivid when connected to moments of heightened

emotional range.’

Culturally normative events usually
filled with emotion, such as births, marriages and deaths,
were found to be the best remembered of autobiographical
memories;® it seems the more emotional the occasion, the
better it is encoded in memory.

Often, in studies which seek to confirm this propensity
for the increased vividness of emotional memory, music,
with its ability to reflect and induce, is used as the stimu-
lus. For example, Schulkind” played 20 second excerpts of
popular songs to two groups of listeners, one with an age
range of 18-21, the other 65-70, asking participants to
measure their emotional response to each song and take
a short quiz (artist, title, year and a few lyrics) to judge
their memory. For both groups, there was a significant
correlation between reported emotional response and the
detail participants could recall about the song. This was

especially true for the older adults, who were found not
only to have greater emotional responses to the songs of
their youth but also a far greater ability to remember them
in detail. Yet there are limits to this association of music
and memory, with Schulkind warning against anecdotes of
a sudden return of a complete memory of lyrics in older
patients, stating “[s]inging the words to a popular song,
even one that is well liked, is not nearly as important as
being able to find one’s way home”.

Nevertheless, musical memory has been found to be
retained throughout an individual’s lifetime by studies,
where older patients were able to recall details of songs
first performed, and indeed heard, 60 years beforehand.
They also found these musical memories were almost all
connected in some way to autobiographical memory, with
very few able to recall music as clearly from before their
birth. Indeed, the last time participants reportedly heard
a song often correlated with when it was popularly
released.®

This leads to the other finding common to these pub-
lications: to a greater or lesser extent autobiographical
memories, especially those connected to music, have
a far greater vividness for those formed (or rather, music
heard) in early adolescence. Whenever individuals were
asked to recall especially vivid memories, these dispropor-
tionately came from early adolescence,” ' Holbrook and
Schindler connected these early memories to music, find-
ing individuals have far more emotional affection for
songs first heard in early adolescence.'” Considering this
relationship between the emotions of youth and memory
ability, it is no surprise then that it was also found that an
individual’s mean age when their favorite film was
released was 28,'° and that each generation’s political
identity is shaped by the events that occurred in its early
adulthood, which are in turn better remembered in later
life."* Media absorbed in early adolescence clearly leaves
the greatest impression on our lives, both in character and
in memory.

This phenomenon, the propensity for the quality and
quantity of autobiographical memories to be clustered into
the years of adolescence and young adulthood, is often
dubbed the “reminiscence bump”. Papers vary in their
exact definition of the peak of this bump, but most, put it
between 15 and 25 years of age.'> '® Rubin'® discusses the
four primary explanations for this phenomenon: the cog-
nitive explanation (that the constant rapid changes of ado-
lescence provide that novelty of experience which is most
durably encoded in memory); the neural explanation (that
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cognitive ability is far more effective when younger); the
theory of identity formation (that the events of youth gain
a far greater significance in lasting personalities); and
finally the idea of genetic fitness (that as a product of the
enhanced capabilities enjoyed at the time of greatest “fit-
ness”, individuals also enjoy a greater ability to remem-
ber). Rubin and
Berntsen'® found that memories from the reminiscence

Fortunately given these findings,

bump tend to be positive rather than negative.

As can be seen, the relationship between music, mem-
ory and emotion is well documented, but many of these
studies were carried out over 30 years ago. Although this
does not invalidate their findings, many of their older
participants (say, 80-year-olds in 1990) would have had
their early musical experiences before the boom of popular
radio. The popular music station, Radio Caroline, for
example, was founded in 1964, the same year the BBC
commissioned Top of the Pops, a weekly television pro-
gram which played the top songs from the last seven days.
Only in recent years will the majority of older participants
have experienced music in much the same format as is
available today: through TV, radio and the physical objects
of discs, cassettes and then CDs, although online stream-
ing services such as YouTube and Spotify have dominated
music listening over the last 10 or so years. This helps to
level the field of accessibility and exposure, as has the
universality of the 3-minute pop song (as opposed to
longer classical or jazz arrangements) allowed for much
the same type of listening over the last 50 years.

The well-established link between music and emotion
therefore provides an opportunity to move into clinical
practice. Currently, over 50 million people worldwide
suffer from dementia, with Alzheimer’s disease (AD)
being the most common variant. With an increasing ageing
population, the worldwide prevalence is expected to triple
by 2050.%° AD is a progressive neurodegenerative disorder
that causes memory loss, cognitive decline and the inabil-
ity to complete even simple tasks over time. There are
many theories for the pathophysiology of AD, with pla-
ques and tangles forming in the matter of the brain accom-
panied by the destruction of neurons. It is thought to begin
in the hippocampus, affecting learning and memory.>' This
can have various neuropsychiatric effects on patients,
through loss of independence and emotional variability.**
Depression, psychosis, apathy, anxiety and agitation are
core symptoms of AD.*? This is increasingly marked at
nighttime, with the “sundowning” effect. A range of psy-
chological and behavioral disturbances are recognized by

those who provide care, often triggered by daily caring
tasks such as toileting and bathing, dressing and getting
ready for bed.

As stated last year in a commission by the Lancet,
“wellbeing is the goal of much of dementia care.”*”
Receptive Music Therapy (RMT) provides an exciting
opportunity to ameliorate this. Various studies have high-
lighted its effectiveness and all find the intrinsic link
between the improvement in symptoms and memory.
Damage to the hippocampus in AD affects declarative
memory more than emotional recall and the amygdala
sparks emotional memory through pathways independent
of the hippocampus; thus, repeated sessions can help pre-
serve emotional memory. Furthermore, regions such as the
and the
supplementary motor area that may be preferentially

anterior cingulate cortex ventral pre-
involved in the processing of long-known as compared to
recently known or unknown musical stimuli show minimal
structural atrophy in dementia.”* Music has been found to
stimulate regions including the anterior cingulate cortex by
eliciting a spectrum of emotions.”> %’ Ngo & Holroyd-
Leduc®® recommend music should be a commonly used
intervention for people living with dementia.

RMT has been found to improve happiness and
decrease sadness in subjects, whilst also decreasing corti-
sol and increasing melatonin concentrations, reducing
stress and improving quality of sleep.””*° Noting that
RMT can help to reduce psychological and behavioral
symptoms, improving the quality of life of participants,
Cunningham et al*® suggested that by associating music
with a task, the participant with AD would complete the
task more successfully, thus improving quality of life. In
the context of personalized music, Costa et al*! found that
listening to “preferred music” decreased depression scores
in a sample of care home residents. When extended to
a population of participants with Alzheimer’s Disease,

Murphy et al*?

provided specific personalized music ther-
apy to care home residents and found improved goal-
oriented activity and emotional expression during sessions.
This study had a sample size of 75 residents and hetero-
geneity in the frequency of delivery, but showed positive
findings including (verbal) reminiscing during sessions.
One point of discussion was the amount of effort it took
to titrate playlists carefully for each resident. By identify-
ing a specific era for the reminiscence bump, personalized
music therapy could be more practicable, making treat-
ment more accessible to a larger sample, with a less inten-
sive approach. Other studies®® have used instruments to
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cultivate known music such as Gerdner’s “Assessment of

23435 and even this intensive

Personal Music Preference
method of tailoring music could be simplified.

The present study aimed to ascertain the age at which
healthy individuals can best recall the popular music of
that particular era. Qualitative data and descriptive reports
abound on the impact of music on emotional responses;
however, more quantitative data is needed. By defining the
age range in which popular music is most likely to be
remembered and recalled makes it logical to focus on this
“reminiscence bump” era when selecting personally mean-

ingful music for people living with dementia.

Materials and Methods

Music for my Mind (MFMM) is a charity that seeks to
build the evidence base for the use of music for people
living with dementia, their care-providers and loved-ones.
The Music for my Mind Reminiscence Bump Study was
designed to determine the age at which popular music is
best recalled in healthy volunteers. Individuals born
between 1929 and 2002 were invited to complete the
survey, as this is the age range most at risk of developing
dementia over the next 50 years.

Survey Population

The on-line survey was sent to participants through the
MFMM newsletter and social media platforms. Participants
were encouraged to advertise the survey through word of
mouth. The survey required respondents to give their year of
birth and if they had spent their youth in the UK. The
instructions to participants were that recognition of a song
was determined by the ability to hum the chorus or first line
of a song without prompting. On-line informed consent was
given by all participants with the understanding that data
would be used for research. No personal data were collected
except age and whether they grew up in UK. Participants
clearly had to be competent and confident enough to manage
their computers or phones to complete the on-line survey.
The data were anonymous. Within our population (n=157) 14
people were born outside the UK. There was little evidence
to suggest any difference in responses from those in the UK,
so they were not analyzed separately.

As shown in Table 1, a total of 311 persons participated
in the survey; 145 of those invited were excluded initially,
for completing the survey incorrectly. This included leaving
considerable parts of the survey blank (n=124), answering
with a written description of only one song per year in the
years where songs were recalled (n=10), answering with

Table |1 Age Distribution of Study Participants

Year of Birth | Invited Participants | Analyzed Population
Pre 1940 10 0
1940-1949 62 31
1950-1959 82 49
1960-1969 55 33
1970-1979 54 31
19801989 29 13
1990-1999 12 0
2000-2009 2 0
Not known 5 0
Total 311 157

only a “yes” or “no” (n=2), answering with a number
greater than 10 (n=4) and not providing a year of birth
(n=5). Subsequently, those born before 1940 (n=4) or after
1989 (n=5) were excluded on account of small numbers,
with total exclusions being 154, leaving 157 for analysis.
Questions were presented to participants using
SurveyMonkey (SVMK Inc, USA) and designed to be
simple to complete. They were shown the names of 10
of the most popular songs of each year from 1945 to 2015,
presented in random year order and were asked to identify
how many they recognized (Box 1), on the basis of
whether they could hum the tune or the chorus. The ten
songs were randomly selected, using an online
randomizer,’® from a book®’ that charted the top 100
songs from each year from 1915 to 2015 derived from
several chart archives. The survey was completed in the

participants’ own time, but it was strongly recommended

Box | Example question from the on-line survey, showing 10
randomly selected songs from 1984.

Down Under (Men at Work)

Making Your Mind Up (Bucks Fizz)

Easy Lover (Philip Bailey With Phil Collins)

Nothing’s Gonna Change My Love For You (Glenn Medeiros)
Let us Dance (David Bowie)

Hello (Lionel Richie)

Into The Groove (Madonna)

Wherever | Lay My Hat (That’s My Home) (Paul Young)

Red Red Wine (UB40)

Papa Do not Preach (Madonna)

Notes: The Answer Was Typed into the Gray Box. Data from Grech.*’
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that they should limit themselves to around 30 minutes to
complete the survey, with about 10 seconds per question
and they were asked to refrain from looking up or playing
any of the songs.

Data were analyzed using Excel (Microsoft, USA),
Stata (StataCorp, USA) version 16.1 and Prism
(GraphPad, USA). The data were not normally distributed
and so non-parametric statistical methods were used.

Results

As shown in Figure 1, the peak of music retention is
between the ages of 13 and 19, during which time partici-
pants recalled a maximum median of 6-6.5 songs
each year.

As the music selections presented were released from
1945 to 2015, younger participants were presented with
music tracks that were released prior to their birth. This
accounts for the negative values on the horizontal axis,
reflecting recognition of music that was often released
many years before they were born.

A sub-analysis was conducted to assess whether the
pattern observed above was modified in any way when
limited to the participants who recognized a greater num-
ber of songs, arbitrarily defined as those who recognized at
least seven songs in any single year.

Figure 2 confirms the findings shown in Figure 1. The
131 participants, who could recall more than seven songs in
at least 1 year, clearly illustrated greatest recall of music that
was popular in the teenage years, during which time they
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Figure | Graph showing the median number of songs recalled. The peak recollec-
tion of 6+ songs occurred between the ages of 13 and 19 years old.

" 7 or more songs recalled (n=131)

" less than 7 songs recalled (n= 26)

Median number of songs recalled

Figure 2 Graph showing the median number of songs recalled, comparing those
recalling seven or more songs in any single year (n=131) and those who identified
fewer than seven songs in all years.(n=26).

recognized a maximum median of seven songs per year. In
those participants who were unable to recall seven songs in
any 1 year (n=26), there was no clear association with age.
Furthermore, the maximum median number of songs
recalled per year never exceeded 2. Recall of songs released
before birth is similar in both groups, with a maximum
median of two songs remembered from this period.

The pattern of maximum recall occurring during teen-
age years is consistent across all the year-of-birth cohorts.
The maximum median ranged from six to eight songs
recalled by each of the cohorts and the age of this peak
recall ranged from 13 to 19 years in every cohort, as seen
in Figure 3.

Discussion

The qualitative benefit of Receptive Music Therapy
(RMT) in patients with dementia has been well described
elsewhere.*'*22%3 This project aimed to provide quanti-
tative evidence of the age in healthy individuals when
popular music was best recalled, thereby demonstrating
an era for the reminiscence bump. This era could then be
sampled to create personalized playlists for RMT in people
living with dementia.

Our data demonstrate clearly that healthy individuals
recognize popular music songs best from their teenage era,
peaking between 13 and 19 years of age. As noted earlier,
reminiscence and nostalgia are key to recollection of
music. Remembered music is intrinsically linked to auto-
biographical memory, and by tapping into nostalgia and
emotion, one may evoke such memories.'”'® But why
does this peak occur so late in youth? Some argue that
music from early childhood may be ingrained into our
subconscious. However, a degree of childhood amnesia
between 0 and 8 years of age*® might partly account for
a relative lack of music memories in early childhood.
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Figure 3 Graphs showing the median number of songs recalled by age, in each 10-
year date-of-birth cohort. As seen, all the graphs follow a similar trend, with the
pattern of maximum recall occurring during the teenage years.

Furthermore, speculation about the songs recognized from
the years prior to birth includes intergenerational influ-
ences in music between younger and older family mem-
bers, such as children with their parents and grandparents.

When considering the narrative or identity account of
teenage years, many important life events occur during
this transitional period where social identity is formed*';
children attend secondary school, relationships develop
and puberty occurs. Music forms a soundtrack to this
period of life, as adolescents develop into the individuals
they are going to become. They form and consolidate
goals, learn to critique themselves and evaluate progress.
Songs are easily identified with fluctuating teenage emo-
tions, relationships and life changes. These results there-
fore assert that the adolescent years are even more
important than those from 20 to 30, another suggested
period for the reminiscence bump.*' Events in these tur-
bulent years are also recalled more frequently throughout
life, thus etching them into memory.*? According to the
cognitive model, the brain matures during the period of
adolescence and early adulthood, leading to increased

recall later on in life,41

again supporting the evidence in
Figure 1.

The present study was designed to assess whether
people born in different eras would recall popular music
from different stages in their lives. The finding that the
music reminiscence bump was consistent during teenage
years, irrespective of the date of birth of the participant,
suggests an important association of potent emotional
experiences during this era and exposure to popular
music. These factors all contribute to differential encoding
in memory, with this period remembered more vividly
than other periods of life.**

Accessibility of music to people of different ages could
be predicted to be relevant. In the mid-20th century, family
time often centered around the radio, from tuning in to
BBC together, to the hugely popular appeal of listening to
music on Radio Luxembourg and Radio Caroline all
around the world. Those who grew up in the 1960s
onwards had a greater exposure to personal audio through
the advent of cassette players giving them the ability to
record their own tracks from the radio. However, over
time, the radio became a less popular vehicle for music.
Many who grew up in the 1970s and 1980s lived through
a transition period, as television became more popular and
young adolescents were more interested in watching the
latest music video on MTV. Although the methods of
engaging with music have inevitably changed over the
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years, new vehicles for delivery of popular music have
increased the accessibility to popular music that evokes
powerful memories of togetherness and nostalgia, thus
endorsing the relevance of reminiscence therapy.

Cultural differences, which include significant life tran-
sitional events, would be expected to provide heterogene-
ity in reminiscence responses to music. Further studies
engaging people from different cultural backgrounds will
be required to assess the impact of this cultural script on
the ages of the reminiscence bump.

In Receptive Music Therapy (RMT), the patient may
engage with the music by singing along or clapping,
though that is not a prerequisite. Other forms of music
therapy include neurologic music therapy (NMT) which
uses music for neural entrainment.** This relies on trans-
mission of information from the auditory and motor cen-
ters of the brain, in order to improve motor symptoms in
various neurological conditions. In other studies, NMT has
been used to aid the psychosocial symptoms of

dementia.** Techniques such as Musical Sensory
Orientation Therapy and Musical Attention Control
Therapy use elements of musicality, such as rhythm and
melody to both orient the participants in time and space
and to improve attentive functions. Although not always
successful, such studies have assessed the question as to
how important knowing the music actually is and whether
it is the elements of the music, and not just the emotional
attachment that provides the response in participants.**

The study has a number of limitations. It is not possible
from this study to generalize about musical interests and
evoked emotions of individual participants. In addition, no
data on gender of respondents were collected. Although
there was no neurocognitive assessment of participants,
they were able to manage the on-line process of concen-
trating on and answering the survey questions, which
clearly required considerable cognitive skills.

As alluded to earlier, some participants would have
little or no interest in popular music. Some will have
grown up listening to hymns and/or classical music, rather
than popular chart music, which provides an opportunity
for further consideration in the future. In our study, parti-
cipants were arbitrarily designated as either “interested” in
popular music, having recognised seven songs or more in
at least 1 year, and those who were “less interested”. As
seen in Figure 2, participants who were more interested in
popular music followed the pattern of the reminiscence
bump in the teenage years. In those defined as less inter-

ested in popular music, there was no discernible age

pattern for recollection of popular music. This highlights
the importance of personalized music and provides evi-
dence to support the creation of personalized playlists
tailored to age and genre. This is particularly relevant to
people living with short-term memory loss and dementia,
who often cannot remember the names of their favorite
songs. In order for the individual to benefit from the
desired effects of music therapy, it would help if they
were familiar with the music. Since an emotional attach-
ment to music in RMT is thought to be beneficial,” perso-
nalized playlists could be most effectively created by
focusing on music that was relevant during their adoles-
cent years.

People living with dementia, who lose short-term
memory, may yet retain musical memory from their teen-
age era — their reminiscence bump. Indeed, ongoing pilot
studies indicate that meaningful music can raise mood and
help alleviate acute behavioral and psychological manifes-
tations of dementia. Successful musical events in care
homes often use popular music from times past. This
study was initiated to learn more about how to select
music for people living with dementia and affirms that
personalized music from an individual’s teenage era is
a good place to start. Music for my Mind has been compil-
ing personalized playlists for people living with dementia
from the reminiscence bump years, further personalized by
answers to a music preferences questionnaire. Published
data suggest that music memory is relatively well
preserved*>*® and that individuals living with dementia
are able to enjoy music, even in later stages of the condi-
tion, providing a strong rationale for the development of
music-based interventions. Future studies will attempt to
identify specific regions of the brain that are activated by
music that induces positive responses.

Conclusions

This study has shown that popular music that is most
readily recalled is that which was being played during an
individual’s teenage years, a reminiscence bump between
the ages of 13 and 19. Recall of music is likely to be
influenced by having an interest and emotional entwine-
ment with this music. The findings strengthen the case for
creating personalized playlists for Receptive Music
Therapy for people living with dementia, which would
be particularly useful in social prescribing. It is widely
held that favorite music can be effective at averting or
reducing some of the psychological and behavioral symp-
toms associated with dementia. Music for my Mind is
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supporting novel ways to create personalized playlists and
to deliver music in different care settings. In people who
cannot recall their favorite music because of their cogni-
tive deficit, this study endorses the approach of focusing
on music that was popular during their teenage era. This
period of adolescence is clearly an influential age, with
emotional and cognitive scripts taking a forefront in life as
the brain matures and important experiences take place.
Music provides a background for this period of life and is
retained and recalled animatedly from this period, suggest-
ing that an emotional link to the music inspires
recollection.
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RMT, Receptive Music Therapy; NMT, Neurologic Music
Therapy.
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