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The Role of Personalized Songs in Triggering Memory Recall in Persons living with Cognitive
Impairment: — results, analysis and summary

Results

Verbal Response Analysis

Participant A

Participant A was a female in her late 80’s with dementia. Before intervention participant A had a

score of 0.80 on Day 1, 0.80 on Day 2, 0.60 on Day 3, and 0.80 on Day 4; the participant also answered 5
questions per listening session. Questions referenced favorite hobbies, memories, and people and were
often vague as instructed by my mentor, to avoid providing possible answers to questions. The
corresponding percentages for each score are as follows: 80.0%, 80.0%, 60.0%, 80.0%. These

percentages are representative of the number of questions the participant successfully answered before
listening to the music (Table 2).

After listening to the personalized music with embedded information, the same 5 questions were

repeated to the patient in the order they are recorded. After getting responses from the patient, the
responses were also recorded and quantified to determine the number of successes in response and increased
from before listening (Table 3). The scores for memory recall after listening are as follows: 1.0 Day 1 (100.
%), 1.0 Day 2 (100.%), 0.80 Day 3 (80.0%), 1.0 Day 4 (100.%).

Participant B

Participant B was a male in his late 80’s with dementia. Participant B’s memory recall scores

before listening to music were 0.00 on Day 1, 0.00 on Day 2, 0.14 on Day 3, and 0.29 on Day 4. The
same procedure as participant A was followed (i.e. asking questions, listening to the music two times,
repeating questions in exact order) to obtain these scores, only different questions were asked as they fit
better with the information embedded in participant B’s personalized song, and there were 7 questions
(Table 4). The corresponding score percentages were as follows: 0.000%, 0.000%, 14.0%, 29.0%.
After listening, participant B yielded increased scores which were 0.29 on Day 1, 0.29 on Day 2,

0.43 on Day 3, and 0.29 on Day 4. The percentages of questions answered were as follows: 29.0%,
29.0%, 43.0%, 29.0% (Table 5).

Participant C

Participant C was a female in her early 90s with dementia. The same procedures followed for
participants A and B were followed for this participant, however she had to answer only 4 questions. The
memory recall scores before listening were 0.25 on Day 1, 0.00 on Day 2, 0.50 on Day 3, and 0.50 on
Day 4. The corresponding percentages were 25,0%, 0.00%, 50.0%, and 50.0% (Table 6).

After listening to the personalized song, the participant was asked the same 4 questions. The

responses yielded scores of 0.00 on Day 1, 0.00 on Day 2, 1.00 on Day 3, and 0.25 on Day 4. The
corresponding percentages were 0.00%, 0.00%, 100.%, and 25.0% (Table 7).

Participant D

Participant D was intended to be evaluated for the music intervention, however was unavailable

for private reasons and therefore exempt from data collection regarding memory recall resulting from
personalized music. Their cognitive tests were still completed, but only prior to the intervention period, once
again due to personal matters.

Cumulative Analysis of Memory Recall Scores

After compiling the data for each individual’s responses to questions before and after listening to

their personalized songs two times, I quantified that information. Using the quantitative data obtained
from the qualitative data tables, I analyzed the score differences prior to music exposure and post-music
exposure for each interview, 12 total between participants A, B, and C, which shows a general increase in
response scores after listening to personalized music compared to before listening. (Figure 2).



Figure 2
Percentage of Question Recall Before and After Listening to Personalized Music
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Cognitive Analysis

Participant A

The MoCA score received by participant A before music intervention was 15 and after

intervention this score remained 15, showing there were no changes in long term cognitive functioning
before and after intervention (Figure 3).

Participant B

For participant B, the MoCA score received was 1 and the scare after intervention remained at 1,
showing no signs of change in cognitive functioning before and after intervention (Figure 3).
Participant D

For participant C, the MoCA score received was 2, however this participant did not continue with

the intervention and therefore their score did not show any signs of change which could be related to the
intervention of personalized music (Figure 3).



Figure 3
MoCA Scores Before and After Listening
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Note. Participant D was unavailable for a second cognitive assessment and therefore has no “after” results
(Figure Made By Student).

Cumulative Cognitive Analysis

After being provided with the MoCA scores for participants A, B, and D, I used another T-Test to
evaluate the significance of personalized music therapy on cognitive functioning. The data was also
one-tailed and paired (**p < 0.005) and p = 0.211, making the impact of personalized music intervention
on long term cognitive functioning insignificant.

Discussion

Verbal Response Analysis

The purpose of this study was centered around personalized music and whether the information
embedded in personalized music can trigger memory recall and influence long-term cognitive
functioning. In analyzing the data collected, a T-Test was used to accurately compare the relationship
between personalized music (with embedded information about each participant) and ability to answer
questions requiring the use of memory recall. The scores received prior to listening to the personalized
music were statistically significant (p = 0.027), supporting my H.1 that embedded information in
personalized music induces memory recall. These results demonstrate that personalized music is an
effective form of dementia intervention which triggers short-term memory recall. The pattern of
improvement in response scores before and after intervention in participants A, B, and C, in accordance
with the T-Test results, align with research about music triggering preserved neural pathways. The



distinction of personalized lyrics pertinent to participants could also be responsible for consistency among
score increases.

Cognitive Analysis

Contrastingly, there was no significance of the MoCA scores before and after intervention (p =

0.211), showing that personalized music was unable to alter the cognitive decline exhibited in dementia
patients. These results support H.2 which was that despite stimulating preserved neural pathways,
dementia is a neurodegenerative disease, and as neurons cannot be repaired, the information embedded in
the music cannot actually stop the neurodegeneration or alter it to yield increased cognitive scores.
Additionally, this finding is supported by the current research around Alzheimer’s disease and other forms
of dementia which say that they are caused by neuronal damage and loss (Mayo Clinic).

Implications and Applications

These results are part of a growing research base on music therapy and advocate the use of

personalized music in clinical as well as recreational ways. Personalized music and music itself are very
accessible (especially with the growth of technology, allowing music to be played virtually anywhere) and
can be used in ways similar to the roles of family members or caregivers who often have to repeat the
information their loved ones request. In times of stress, confusion, or disorientation, personalized music
can work to stimulate preserved cognitive functioning and therefore provide the participants with
information necessary to relieve their nerves (e.g. a person who is unaware of where they are could hear a
song telling them where they now live, once they listen to the music, they would be able to calm down
knowing where they are).

Additionally, this study researches the impacts of personalized music, shifting the wide focus

from music intervention with preferred or lyricless songs to detailed and unique art that have explicit cues
for patient recollection.

Limitations

Several limitations occurred in this research, and should be considered when evaluating the

significance. One limitation was the small sample size resulting from a lack of volunteers for research as
this reduced the generalizability and power of the statistical analysis. Additionally, because dementia is
such a common group of diseases, a larger sample size would be needed to say whether this research is
significant for all dementia patients as a whole, or only pertains to this subset from Wartburg.
Additionally, there was no control placed on the time of day when intervention was being

conducted, and because of family visits, these times varied each day. Consequently, participants were not
always talkative and I personally noticed that some patients were able to recall more answers during times
where they were more inclined to speak with me.

Finally, because this intervention was done in a nursing home, there were times where

companions or friends of participants joined the interview because they enjoyed spending time with each
other. This caused some participants like participant B to get overwhelmed or off track, interfering with
his ability to answer questions.

Future Research

In the future, this study should be repeated with larger sample groups including more

demographics (e.g. race, ethnicity, gender, socioeconomics) to increase the generalizability of the data.
Additionally, this research should be conducted with cognitive tests before and after intervention to
determine whether there is potential for changes in cognitive functioning close to intervention periods. A
combination of these studies is essential for the future because they provide more concrete evidence on
the usefulness of personalized music intervention on improving the lives of patients afflicted with
dementia, a large part of the world population.



Conclusion

This study aimed to evaluate the correlation between personalized music and memory recall as

well as long-term cognitive functioning. In order to test this, my mentor and I formulated two hypotheses
which were that personalized music will trigger short term memory recall and that despite this, personalized

music will be unable to improve cognitive functioning. I then collected the data required for this by
volunteering at the Wartburg nursing home and interviewing three patients who had a history of dementia. [
did so by asking each patient a set of questions, playing a song personalized to them by the company Song of
Love, whose songs were provided by my mentor, and repeating the same questions after listening to the music.
After playing the music, I recorded the answers for each question in a spreadsheet and went back after visits to
quantify the results. Similarly, my mentor provided me with the cognitive tests which I put into a spreadsheet
and quantified in order to come out with statistical results. Ultimately,this research allowed me to discover that
personalized music has the potential to trigger memory recall and the changes in memory recall are significant,
however, it does not yet have the potential to change cognitive impairment. This research is substantial
because it reveals the significance of personalized music on the lives of dementia patients, a fate which
unfortunately most people are destined to achieve

So, yes music is fun to listen to, but more importantly, music is a tool and gift which people need, and in
the case of these participants, personalized music provides an escape from the burdens of an incurable and
otherwise hopeless disease placed upon them.





