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Strict precautions during the COVID-19 pandemic left patients isolated during already

stressful hospital stays. Research indicates that listening to music recruits regions in the

brain involved with social interaction and reduces feelings of loneliness. We formed a

team of clinicians and clinical musicians to bring music to the bedside, as “psychological

first aid.” Our goal was to reduce feelings of anxiety and isolation in patients admitted

to the Northwestern Memorial Hospital’s neurosciences unit. Participants were offered

30–40-min live music sessions over FaceTime by a violist in consultation with a music

therapist and a certified music practitioner. Music used for the interventions was

personalized. Participants were evaluated with the Music Assessment Tool where they

indicated their musical preferences and music to which they objected. Following the

intervention, participants answered a questionnaire assessing how music impacted their

emotional state based on a 1–10 Likert scale. Scores were then averaged across all

patients and were calculated as percentages. Eighty-seven sessions were completed

during a 3-month period. Despite different degrees of disability, most patients engaged

aesthetically with the music. The likelihood to recommend (LTR) for the program was

98%; participants tended to highly agree that the intervention improved their emotional

state (92%); that it provided a pleasurable experience (92.4%); and that it reduced their

stress and anxiety (89.5%). This pilot project showed that the telemusic intervention

was feasible for our neurosciences patients during the COVID-19 pandemic. Our results

are consistent with previous in-person hospital-based music interventions and highlight

the importance of such programs when in-person interventions are not possible. This

pilot project serves as a prelude to further investigate mechanisms by which music

interventions can support admitted neurology patients.
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BACKGROUND

COVID-19 arrived in the United States in January of 2020. The
first community-based cases were documented in early March
and by mid-March rapid spread of the virus prompted some
states to issue stay-at-home orders. Logistical issues to contain
the infection, including the shortage of essential supplies, travel
restrictions, business closures, individual factors such as inability
to follow rules and regulations, and insufficient information
about the virus created significant psychological distress as the
number of cases skyrocketed (1). By mid-March, following
increasing cases in Illinois, strict stay-at-home orders were issued
(2). In hospitals, mandatory precautions left many patients
isolated and anxious (3).

Psychological first aid (PFA) is an evidence-informed
approach to assist individuals in the aftermath of disasters
(4). PFA is delivered by disaster response workers who
provide early assistance, including mental health professionals,
religious professionals, disaster volunteers, and qualified music
practitioners (5). Music interventions influence physiological
responses, behaviors, cognition, memory, and emotion. Music
provides a non-verbal means to establish self-regulation and
reduce a stressed physiological state (5, 6).

In an effort to confront the effects of isolation, health
care professionals developed creative ways to keep patients
connected with their families and friends. There is a convincing
body of evidence that suggests that music can be used as an
intervention to help with symptoms of anxiety and loneliness (7–
10). Music has also been widely used before and after procedures
in hospitals (11–13) and for neurologic diseases (14). There
is a convergence between physiologic state and music-related
emotional experience that is neurophysiologically determined
(15). Pathways of music processing are in close communication
with the autonomic, emotional, and social systems which
influence heart rate, respiratory rate, and muscles of facial
expression (16).

Through the dopaminergic pathway in the brain, music
relieves feelings of tension and brings pleasure (17). Music qua
PFA aided in critical circumstances such as Hurricane Katrina,
war in Bosnia, and Sierra Leone (18, 19). The American Music
Therapy Association has called music “psychological first aid”
for disaster relief (5). We assembled a team of clinicians and
clinically trained musicians to help patients who were admitted
to the neurology unit at Northwestern Memorial Hospital during
the early months of the COVID-19 pandemic.

Music interventions for hospitalized patients with neurologic
disorders require special considerations. Neurologic patients
have a wide range of disabilities due to nervous system pathology
affecting them both physically and cognitively. Patients may have

challenges with reception and expression of musical ideas. In
some patients, music can cause adverse reactions (20). At the

same time, as a non-verbal way of communication, music can
evoke responses when verbal communication fails (21, 22).

By April 2020, no instituted protocol was available regarding

strategies to bring music to the bedside within our neurosciences
unit. While some individual music therapists have been using
virtual platforms to provide music therapy services as early as

2018, it did not become common practice until the pandemic
arrived in the spring of 2020. Music therapists began to explore
telemusic therapy as a viable option to provide services to those
populations who would be put at great risk with in-person
sessions (23).

The goal of this feasibility study was to bring music to the
bedside in a neurosciences unit as PFA.We also planned to assess
whether such intervention in the form of telemedicine would
be viable. Considering research indicated that the interactivity
of live music was more strongly associated with positive
outcomes (24–26), we chose live, over recorded music. Due
to mandatory COVID-19 precautions in the hospital, musical
activities were organized virtually. Floor coordinators were
available in person and helped with recruitment, coordination of
telemusic intervention, and assessment.

METHODOLOGY

Participants were offered 30–40-min live music sessions over
FaceTime by a viola player in consultation with a music therapist
and a certified music practitioner. Pitches between middle C
(262Hz) and one octave higher (524Hz) stimulate the social
engagement network and confer a sense of safety to the listener.
Music in this frequency band elicits visceral and emotional states
that are not associated with feelings of doom or urgency (15). For
this reason, the viola was chosen as the intervention instrument.

The material used for interventions was personalized
by using familiar or improvised music depending on the
patient’s condition. Personalization was accomplished using a
standardized questionnaire to avoid pieces that could negatively
affect the participants. Immediately following the intervention
participants filled out a questionnaire assessing how they felt the
intervention impacted their general emotional state, feelings of
tension, and loneliness.

Telemusic Team
In order to evaluate, enroll participants, and plan the music
delivered to the patients, we put together a team consisting
of nurse/program managers (CR, JV, MS, KG, SC), floor
coordinators (a team of 4 social workers (SW), a pre-med intern:
(MS, BS, CB, WH, SZ), a music practitioner intern (CT), a
music therapist (AM), a certified music practitioner consultant
(DT), who were led by a cognitive neurologist (BB). All team
members had gone through HIPAA training and operated within
the bounds of privacy regulations. We had approval from the
Northwestern Institutional Review Board (IRB) to retrospectively
study clinical outcomes of patient interventions.

Technology
The music practitioner intern (violist) used a MacBook Air
connected to Wi-Fi and performed using a Blue Yeti Nano
Professional Condenser USB Microphone. At the bedside, an
iPad connected to Wi-Fi and secured on a stand was used to
communicate with the patient with the assistance of floor SWs.
Pre- and post-evaluations were done on the same iPad. Our team
used Sentact for data collection and reporting (https://sentact.
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FIGURE 1 | Examples of tension relief following an individual telemusic session. Pre/post and follow-up two measurements of blood pressure (A), heart rate (B), and

subjective physical ratings (C) for one session show tension relief following a 25-min music intervention in the participant. Two additional measures (numbers 3 and 4)

were taken 6 and 12 h after the intervention was completed. The physiologic effects of the music persisted for 12 h.

com/). Sentact is a digital rounding platform used to collect
patient feedback during their hospitalization.

Enrollment Process
The neuroscience floor at NMH consists of general neurology,
neurosurgery, step-down, and epilepsy monitoring (EMU)
beds from which the participants were enlisted into the
program. A few patients from the neurology infusion suite
were included in the study. To identify patient appropriateness
for the intervention, the floor coordinators leveraged the
use of the Patient Assignment schedule available daily at
the nurses’ desk. Coordinators consisted of 4 SWs and a
pre-med intern.

SWs provided an information sheet about the program,
evidence supporting such intervention, and asked whether the
patients would be interested in a telemusic intervention. Patients
who were interested consented to participate in this study
and filled out the Music Assessment Tool (27) (MAT). In the
preliminary section of the MAT, it documented the patient’s
name, date, diagnosis, age, level of education, vocation, ethnic
background, and religion. This section also documented the
reason for admission as well as emotionally significant events
prior to admission into the hospital, the current mood state, and
whether the patient’s hearing was impaired.

Participants selected their musical genres of interest and
specified groups/bands they liked. In addition, participants also
identified music and groups they disliked avoiding adverse
reactions. Musical genres included classical, opera, jazz, classic
rock, rock, Christian rock, sacred (gospel and hymns), rhythm
and blues (R&B), pop, movie music, folk, musicals, country,
world, adult contemporary music.

SWs interviewed patients who were interested in telemusic
intervention. All COVID-19-related precautions were followed
during the encounter with the participant (28). The SWs also
made the schedule for when the patients would have their
telemusic intervention. These assessments were sent to the
neurologist and the music practitioner. Before the telemusic

intervention, the neurologist assessed the patient’s diagnoses and
their MRIs to see what capacities the patient had and what brain
structures had been affected by disease.

Procedural Methodology
Before starting the intervention for the hospital patients,
the music practitioner intern (MPI), music therapist (MT),
and neurologist piloted the use of video-based telemusic
interventions to test its effectiveness in a small group of
individuals. In a preliminary assessment involving a series of
3 individuals and a total of 17 sessions, we measured blood
pressure, heart rate, and respiratory rate before and after clinically
designed improvisatory music (CDIM) interventions. CDIM is a
type of receptive intervention that possesses 2 strong attributes.
(1) It uses strict parameters for rhythm, tempo, range, dynamics,
timbre, and silence. (2) This improvisational intervention is live
and implemented by a clinically trained musician in which social
presence and engagement take place (20). CDIM consists of
improvised music with pitches that are within the human vocal
range at 131–524Hz, slow tempi within 50–70 beats per minute,
simple rhythms with no syncopation, interspersed with 10–15 s
intervals of silence. We measured subjective physical feelings
associated with sensations of tension using a 10-point Likert
scale. The music intervention was associated with a significant
decrease in feelings of stress as measured by decreased blood
pressure, heart rate, and physical feelings of COVID-19 related
stress, including decreased chest pressure, headache, and facial
tension (Figure 1).

The MPI and neurologist met to discuss each patient’s
condition and what kind of music might be most beneficial to
the patient, with input from the patient’s MAT. This process
was supervised by a licensed music therapist whom they met
with periodically. If the patient had a strongly defined MAT
assessment and also did not have cognitive impairment, the
MPI created a playlist that conformed to the preferences. If
the patient was in a delicate and unstable state with pain or
confusion, the MPI adjusted the music to aid in regulating vital
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signs (29) or music that soothed anxiety or pain (30). If the
patient was in the epilepsy monitoring unit, the MPI opted
for the patient’s preferences with improvisation or a complete
session of improvisation if the patient seemed exhausted from
the testing that takes place in the EMU (31). Most of the music
played was slower for all patient conditions, in the 50–70 beats
per min tempo. In familiar songs, the melodies were simplified;
syncopated, fast, or complicated rhythms were not played (32).
On the viola, the MPI restricted improvisation to the lower three
strings, playing smooth and soft notes, meandering tonally, while
sometimes playing intervals of thirds, fourths, fifths, and sixths.
Per patients’ remarks, double stop intervals were calming and
brought feelings of “expansiveness.”

At the time of the telemusic intervention, the SW placed one
of the ward’s iPads in the patient’s room, so that the patient could
easily be viewed by theMPI. The SW called theMPI via FaceTime
and made additional adjustments for the MPI to best view the
patient, in order to be able to monitor the patient for agitation
or worsening of condition. Prior discussion of patients with the
team was helpful at this point. For patients with hemispatial
neglect or hemianopsia, special care was taken to accommodate
their condition so the patient could see and pay attention to
the screen.

In the telemusic intervention, the MPI introduced herself
to the patient. MPI came prepared with a song list or a plan
for improvisation. If there was an unusual patient case (e.g.,
agitated suicidal patient), the teammusic therapist was consulted
to help design the telemusic session. During the telemusic
session, the MPI monitored the patient’s facial expressions,
breathing, and body movements for signs of discomfort or stress.
Each session lasted ∼30–40min. On average, 5–8 pieces were
played during each session (33). Depending on the patient’s
condition (e.g., for patients with anxiety or discomfort due to
pain) the planned session might be converted to improvisatory
music (34).

When the telemusic intervention session ended, the SW
entered the patient’s room to administer a post-session survey.
This survey included 6 statements to which patients responded
using a 10-point Likert scale (35) and an open-ended question
where patients added any additional feedback or comments.
Six scaled statements included the following: (1) The music
intervention program improved my mental and emotional state;
(2) The music intervention program improved my feelings of
tension; (3) The music intervention program improved my
feelings of restlessness and/or panic (Including inability to relax
and focus, chest discomfort or “butterfly feelings in the stomach,”
breathing fast, feeling of impending doom); (4) The music
intervention program improvedmy ability to experience pleasure
and contentment; (5) The music intervention program improved
my energy level; and (6) I would recommend this music
intervention program to others. The survey questions were read
to patients and responses were captured in the Sentact platform.
Survey results were exported into Excel and analyzed throughout
and at the conclusion of the project. Four investigators (CT, BB,
DH, MP) evaluated and processed the data and compared results
for reliability and reproducibility.

RESULTS

During the 3-month period of the intervention, 70% of
patients on the neurosciences floor chose to participate. SWs
interviewed 126 patients. Telemusic sessions were completed
for 87 patients. Reasons for the lack of completion of surveys
included early discharge, medical procedures that conflicted with
the scheduled telemusic session, and acute change in clinical
status requiring medical attention. Few patients changed their
minds and chose not to have the music intervention when
their scheduled time arrived. Sixty-five patients completed the
post-intervention evaluation. Those who did not complete the
evaluation had sessions interrupted bymedical procedures or had
fallen asleep and SWs decided not to disturb them. Distributions
for age, gender, ethnicity, diagnosis, and prior music training are
represented in Figure 2. Musical genres performed for patients
are displayed in Figure 3. Classical, R&B, and Jazz genres
constituted the most common genres requested by patients. In
9 cases improvisatory music was utilized based on patients’
condition (pain, agitation, discomfort, and fatigue).

Age distribution of genres performed is displayed in Figure 4.
Classical and Jazz were requested with greater frequency in
patients who were 46 above. R&B was the most consistently
preferred across all ages. Pop and Rock genres were mostly
requested by individuals in the 18–30 years old age range.

In the post-intervention survey, patients were quite satisfied
by the intervention citing a likelihood to recommend the
program at a rate of 98% based on averaged responses from
the Sentact survey (Figure 5). They also reported that the
intervention improved their emotional state.

Despite their different degrees of disability, most patients
engaged aesthetically with the music being played through facial
gestures or by moving both affected and unaffected extremities.
Forty-six percent of patients were diagnosed with stroke, 29%
had epilepsy, 14% had CNS tumor, and the rest were admitted for
surgery or other reasons. Improved emotional state was rated at
92%; experience of pleasure was rated at 92.4%; reduced anxiety
was rated at 89.5%.

Some observed responses during the intervention included
aesthetic responses from the patient, responding to music
by moving their arms or legs including mobile or partially
paralyzed extremities. Some patients were in a reduced level of
consciousness and yet engaged with the music by arm or leg

movements with the tempo or rhythm of the music. Patients

with right hemispheric lesions may have difficulty processing
music; however, this did not seem to be an obstacle for engaging
with music. Patients with left hemispheric lesions and aphasia
particularly found music helpful as a non-verbal way of socially

engaging. In patients waiting for procedures, music had an
especially calming impact, easing anxiety while anticipating their
tests or surgeries.

In cases where family members were present during the
intervention, family members also reported reductions in stress
levels. Family members also found patient engagement with
music reassuring. Medical staff additionally reported enhanced
patient cooperation following music interventions.
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FIGURE 2 | Demographic information based on pre-intervention surveys. Age, diagnosis, ethnic background, and history of formal music training of patients who

finished telemusic intervention are demonstrated. NSG, neurosurgical cases.

FIGURE 3 | Musical genres used for telemusic intervention. Classical music, Rhythm and Blues (R&B), and Jazz were the top three categories requested by patients.

Y-axis depicts how many times each genre was played during 87 sessions of telemusic interventions. ACM, Adult Contemporary Music; Improv, Improvisatory.
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FIGURE 4 | Distribution of music preferences based on age. Classical and Jazz were requested with greater frequency in patients who were 46 above. R&B was the

most consistently preferred across all ages. Pop and Rock genres were mostly requested by individuals in the 18–30 years old age range.

FIGURE 5 | Post-intervention Responses Elicited by Survey. The X-axis represents average Likert scale rating by patients (1–10). Y-axis represents questions asked to

measure the effect of the intervention. Patients were assessed for positive change in emotional state, increase in energy level, feelings of pleasure, reduction of

tension, and restlessness. LTR, Likelihood to Recommend to others.

DISCUSSION

Our 3-month pilot project in the neurosciences unit showed that

the telemusic intervention for patients was feasible during the

COVID-19 pandemic. Based on our survey, the program had
the strongest positive impact on participants’ sense of emotional

well-being, reduced their tension, and created a sense of pleasure

and contentment in an isolated environment governed by the
pandemic restrictions. The top music genres used were classical,
jazz, and R&B. On average, patients reported a likelihood of
recommendation of 98% for the telemusic intervention.

Our results are consistent with in-person hospital-

based music interventions. Nayak et al. showed significant

improvement in TBI and stroke patients’ mood and social
interaction following music therapy. Hospital staff also rated
participants in music therapy as more actively involved and
cooperative in therapy (22). Our experience also confirms Nayak
et al.’s observations and our findings were similar with epilepsy,
dementia, brain tumor, and neurosurgery patients. Music is
known to be used as an adjunct to rehabilitation approaches (14).
Our observations demonstrate additional benefits of receptive
music interventions to stabilize mood and anxiety in the time
of crisis.

Music that was played fit the patients’ expectations and
preferences, resulting in changes of mood and levels of anxiety.
There is little overlap if any between this intervention and the
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performance of popular songs in their original state. Patients
may have listed strong preferences for popular songs that are
upbeat with fast tempos, but the musical material was altered
in concordance with clinical music therapy principles to bring
feelings of calmness and familiarity. Genres most preferred
were classical, R and B, and jazz, reflecting the demographic
preferences of the patients, since 75% of patients were above 45
years of age. In the youngest age group, the preference was mostly
current popmusic. For patients with dementia, music they would
have been exposed to in their adolescence and early adulthood
was selected because this elicited a strong pleasure response (36).

Patients mentioned the difficulty of being in the hospital,
not wanting to expose their relatives to COVID-19, and being
lonely in addition to struggling with their medical condition.
With the pandemic restrictions in the hospital, patients could
have one visitor at a time from 9 a.m. to 6 p.m., but many
opted not to have visitors to protect their family members
from additional risk of infection. Our findings demonstrate the
benefit of PFA as shown in other efforts to help individuals
affected by the pandemic (1, 37). Ravindran et al. showed that
90% of individuals who connected with a disaster response
worker reported satisfaction for such services early on during
the COVID-19 pandemic (1). Face-to-face interaction was a
critical factor in the initial encounter with the SWs and telemusic
intervention. An inpatient study inWuhan showed that an online
intervention without face-to-face interaction was insufficient in
delivering PFA to patients hospitalized during the COVID-19
pandemic (38).

Our experience emphasizes the importance of programs
enriching hospital time to convert it from a tense experience
to an aesthetically meaningful time. This project also
provided opportunities for further research into the
mechanisms by which music can be of help for admitted
neurology patients.

LIMITATIONS

This report was based on qualitative interviews following clinical
interventions at the time of crisis. The purpose of this report
was to demonstrate feasibility and patient responses during
the first months of the COVID-19 pandemic lockdowns. We
cannot generalize or comment regarding the degree of efficacy
of telemusic intervention as there was no pre/post-evaluation
and no control group. However, patients found the telemusic
intervention to be a powerful support for them. In addition,
our target population was heterogeneous which prevents us
from having conclusions about specific neurological conditions.
Further research is needed to evaluate the effectiveness of
telemusic intervention in a pre/post, controlled design and more
homogeneous groups.

CONCLUSION

In this paper, we reported the feasibility of a telemusic
intervention during the COVID-19 pandemic in an inpatient
neuroscience floor at NorthwesternMemorial Hospital. During a
period of 3 months, 87 patients received the intervention. Based
on surveys, a large number of patients found the intervention
helpful during their stressful stay while pandemic precautions
were in place. Our experience emphasizes the benefits of
telemusic interventions as PFA during the unprecedented
circumstances of the Coronavirus pandemic. Our further
investigations will focus on sustaining such efforts and
understanding specific mechanisms by which a sound-based
intervention can affect neurologic patients.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors upon formal request, without
undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Northwestern University Institutional Review
Board. The patients/participants provided their written informed
consent to participate in this study.

AUTHOR CONTRIBUTIONS

BB: drafting/revision (D&R) of the manuscript, acquisition of
data, study concept and design, and analysis and interpretation
of data. AM: D&R, study concept or design, and music therapy
consultant. SZ, MSh, BS, WH, CBra, and JV: D&R and major
role in the acquisition of data. DH: D&R and analysis and
interpretation of data. AS, CBre, CR, and MSch: D&R and study
design. MP: D&R, major role in the acquisition, and analysis and
interpretation of data. KG: D&R, including medical writing for
content, and major role in the acquisition of data. DT: D&R,
study concept or design, and certified music practitioner. CT:
D&R, study concept or design, analysis or interpretation of data,
and certified music practitioner intern. All authors contributed
to the article and approved the submitted version.

FUNDING

This project was funded thanks to Mr. Jeff Hecktman’s generous
gift to the Department of Neurology. We hereby thank Dr.
Dimitri Krainc, Northwestern Feinberg School of Medicine
chairman of neurology for his kind support of this project.

REFERENCES

1. Ravindran S, Channaveerachari NK, Seshadri SP, Kasi S, Manikappa SK,

Cherian AV, et al. Crossing barriers: role of a tele-outreach program

addressing psychosocial needs in the midst of COVID-19 pandemic. Asian

J Psychiatry. (2020) 53:102351. doi: 10.1016/j.ajp.2020.102351

2. Illinois Prepares to Stay at Home. Chicago Tribune (2020). Available online

at: https://www.chicagotribune.com/coronavirus/ct-viz-chicago-shelter-in-

place-20200320-5vrh6gh32baxrnsus6ntxmz5pq-photogallery.html (accessed

January 28, 2021).

3. Are Your Patients Lonely During COVID-19? They’re Not Alone. Available

online at: https://www.ama-assn.org/delivering-care/public-health/are-your-

Frontiers in Neurology | www.frontiersin.org 7 December 2021 | Volume 12 | Article 749782

https://doi.org/10.1016/j.ajp.2020.102351
https://www.chicagotribune.com/coronavirus/ct-viz-chicago-shelter-in-place-20200320-5vrh6gh32baxrnsus6ntxmz5pq-photogallery.html
https://www.chicagotribune.com/coronavirus/ct-viz-chicago-shelter-in-place-20200320-5vrh6gh32baxrnsus6ntxmz5pq-photogallery.html
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles
https://www.ama-assn.org/delivering-care/public-health/are-your-patients-lonely-during-covid-19-they-re-not-alone


Bonakdarpour et al. Neurology Telemusic Program

patients-lonely-during-covid-19-they-re-not-alone (accessed January 28,

2021).

4. Bisson JI, Lewis C. Systematic Review of Psychological First Aid. Commissioned

by the World Health Organization. (2009). p. 2. Available online

at: https://www.researchgate.net/profile/Catrin_Lewis2/publication/

265069490_Systematic_Review_of_Psychological_First_Aid/links/

5450d15f0cf24e8f7375a73c/Systematic-Review-of-Psychological-First-

Aid.pdf (accessed Nov 12, 2021).

5. Else BA. Psychological First Aid. Available online at: http://www.wramta.org/

wp-content/uploads/2012/03/PFA-WRAMTA-PowerPoints-Mar2012.pdf

(accessed January 29, 2021).

6. Saarikallio S. Music as emotional self-regulation throughout adulthood.

Psychol Music. (2011) 39:307–27. doi: 10.1177/0305735610374894

7. Wallmark Z, Deblieck C, Iacoboni M. Neurophysiological effects

of trait empathy in music listening. Front Behav Neurosci. (2018)

12:66. doi: 10.3389/fnbeh.2018.00066

8. Hays T, Minichiello V. The contribution of music to quality of life in

older people: an Australian qualitative study. Ageing Society. (2005) 25:261–

78. doi: 10.1017/S0144686X04002946

9. Tymoszuk U, Perkins R, Fancourt D, Williamon A. Cross-sectional and

longitudinal associations between receptive arts engagement and loneliness

among older adults. Soc Psychiatry Psychiatr Epidemiol. (2020) 55:891–

900. doi: 10.1007/s00127-019-01764-0

10. Hargreaves DJ, North AC. The functions of music in everyday life:

redefining the social in music psychology. Psychol Music. (1999) 27:71–

83. doi: 10.1177/0305735699271007

11. Buffum MD, Sasso C, Sands LP, Lanier E, Yellen M, Hayes A. A music

intervention to reduce anxiety before vascular angiography procedures. J Vasc

Nurs. (2006) 24:68–73; quiz 74. doi: 10.1016/j.jvn.2006.04.001

12. Chan MF, Wong OC, Chan HL, Fong MC, Lai SY, Lo CW, et

al. Effects of music on patients undergoing a C-clamp procedure

after percutaneous coronary interventions. J Adv Nurs. (2006) 53:669–

79. doi: 10.1111/j.1365-2648.2006.03773.x

13. Chlan L, Evans D, Greenleaf M, Walker J. Effects of a single

music therapy intervention on anxiety, discomfort, satisfaction,

and compliance with screening guidelines in outpatients

undergoing flexible sigmoidoscopy. Gastroenterol Nurs. (2000)

23:148–56. doi: 10.1097/00001610-200007000-00003

14. Sihvonen AJ, Särkämö T, Leo V, Tervaniemi M, Altenmüller E, Soinila

S. Music-based interventions in neurological rehabilitation. Lancet Neurol.

(2017) 16:648–60. doi: 10.1016/S1474-4422(17)30168-0

15. Porges SW. The Polyvagal Theory: Neurophysiological Foundations of

Emotions, Attachment, Communication, and Self-Regulation (Norton Series on

Interpersonal Neurobiology). New York: WWNorton & Company (2011).

16. Gazzaniga MS, Ivry RB, Mangun GR. Cognitive Neuroscience: The Biology of

the Mind. New York: WWNorton. (2009).

17. Ferreri L, Mas-Herrero E, Zatorre RJ, Ripollés P, Gomez-Andres A, Alicart H,

et al. Dopamine modulates the reward experiences elicited by music. Proc Natl

Acad Sci USA. (2019) 116:3793–8. doi: 10.1073/pnas.1811878116

18. Betancourt TS, Meyers-Ohki MSE, Charrow MAP, Tol WA. Interventions

for children affected by war: an ecological perspective on psychosocial

support and mental health care. Harv Rev Psychiatry. (2013)

21:70. doi: 10.1097/HRP.0b013e318283bf8f

19. Wineberg CC. Music Therapy in Mass Trauma: The Effect on the Therapist:

a Literature Based Study. (2007). Available online at: https://core.ac.uk/

download/pdf/190334033.pdf

20. Silverman MJ, Gooding LF, Yinger O. It’s complicated: a

theoretical model of music-induced harm. J Music Ther. (2020)

57:251–81. doi: 10.1093/jmt/thaa008

21. Raglio A, Attardo L, Gontero G, Rollino S, Groppo E, Granieri E. Effects

of music and music therapy on mood in neurological patients. World J

Psychiatry. (2015) 5:68–78. doi: 10.5498/wjp.v5.i1.68

22. Nayak S, Wheeler BL, Shiflett SC, Agostinelli S. Effect of music

therapy on mood and social interaction among individuals with

acute traumatic brain injury and stroke. Rehabil Psychol. (2000)

45:274–83. doi: 10.1037/0090-5550.45.3.274

23. COVID-19 Resources - Telehealth Considerations and Resources. Available

online at: https://www.musictherapy.org/about/covid19_resources_

telehealth_considerations_and_resources/ (accessed March 5, 2021).

24. Gelatti F, Viganò C, Borsani S, Conistabile L, Bonetti L. Efficacy of live versus

recorded harp music in reducing preoperative stress and fear related to minor

surgery: a pilot study. Altern Ther Health Med. (2020) 26:10−5.

25. Shoda H, Adachi M. Expressivity, affective nuance, and presentation modality

in a performer-to-audience communication. Psychomusicol Music Mind

Brain. 26:167–78. doi: 10.1037/pmu0000141

26. Bailey LM. The effects of live music versus tape-recorded

music on hospitalized cancer patients. Music Ther. (1983)

3:17–28. doi: 10.1093/mt/3.1.17

27. Heiderscheit A, Chlan L. Music preference assessment in mechanically

ventilated research subjects: importance of a dynamic process. EXPLORE.

(2009) 5:152. doi: 10.1016/j.explore.2009.03.024

28. Center for Disease Control, Prevention, Others. Healthcare Facilities:

Managing Operations During the COVID-19 Pandemic. Atlanta: Centers for

Disease Control and Prevention (2020).

29. Cadigan ME, Caruso NA, Haldeman SM, McNamara ME, Noyes DA,

Spadafora MA, et al. The effects of music on cardiac patients on bed

rest. Prog Cardiovasc Nurs. (2001) 16:5–13. doi: 10.1111/j.0889-7204.2001.

00797.x

30. Redding J, Plaugher S, Cole J, Crum J, Ambrosino C, Hodge J, et al.

“Where’s the music?” Using music therapy for pain management. Fed Pract.

(2016) 33:46–9.

31. Alcântara-Silva TR, de Freitas-Junior R, Freitas NMA, de Paula Junior W, da

Silva DJ, Machado GD, et al. Music therapy reduces radiotherapy-induced

fatigue in patients with breast or gynecological cancer: a randomized trial.

Integr Cancer Ther. (2018) 17:628–35. doi: 10.1177/1534735418757349

32. Yang C-Y, Chen C-H, Chu H, Chen WC, Lee TY, Chen SG, et al. The

effect of music therapy on hospitalized psychiatric patients’ anxiety, finger

temperature, and electroencephalography: a randomized clinical trial. Biol Res

Nurs. (2012) 14:197–206. doi: 10.1177/1099800411406258

33. Sand-Jecklin K, Emerson H. The impact of a live therapeutic music

intervention on patients’ experience of pain, anxiety, and muscle tension.

Holist Nurs Pract. (2010) 24:7–15. doi: 10.1097/HNP.0b013e3181c8e435

34. Mondanaro JF, Homel P, Lonner B, Shepp J, LichtenszteinM, Loewy JV.Music

therapy increases comfort and reduces pain in patients recovering from spine

surgery. Am J Orthop. (2017) 46:E13–22.

35. Likert R. A technique for the measurement of attitudes. Arch Psychol. (1932)

22:140.

36. King JB, Jones KG, Goldberg E, Rollins M, MacNamee K, Moffit C,

et al. Increased functional connectivity after listening to favored music

in adults with Alzheimer dementia. J Prev Alzheimers Dis. (2019) 6:56–

62. doi: 10.14283/jpad.2018.19

37. Reinhard MA, Burkhardt G, Grosse-Wentrup F, Eser-Valerie D, Mumm

FH, Barnikol-Oettler B, et al. Psychosocial support during the COVID-

19 pandemic: interdisciplinary concept of care at a university hospital.

Nervenarzt. (2021) 92:701–7. doi: 10.1007/s00115-020-01014-8

38. ChengW, Zhang F, Hua Y, Yang Z, Liu J. Development of a psychological first-

aid model in inpatients with COVID-19 in Wuhan, China. Gen Psychiatry.

(2020) 33:292. doi: 10.1136/gpsych-2020-100292

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Bonakdarpour, McFadden, Zlotkowski, Huang, Shaker, Shibata,

Haben, Brashear, Sandoval, Breitenbach, Rodriguez, Viamille, Porter, Galic, Schaeve,

Thatcher and Takarabe. This is an open-access article distributed under the terms

of the Creative Commons Attribution License (CC BY). The use, distribution or

reproduction in other forums is permitted, provided the original author(s) and the

copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Neurology | www.frontiersin.org 8 December 2021 | Volume 12 | Article 749782

https://www.ama-assn.org/delivering-care/public-health/are-your-patients-lonely-during-covid-19-they-re-not-alone
https://www.researchgate.net/profile/Catrin_Lewis2/publication/265069490_Systematic_Review_of_Psychological_First_Aid/links/5450d15f0cf24e8f7375a73c/Systematic-Review-of-Psychological-First-Aid.pdf
https://www.researchgate.net/profile/Catrin_Lewis2/publication/265069490_Systematic_Review_of_Psychological_First_Aid/links/5450d15f0cf24e8f7375a73c/Systematic-Review-of-Psychological-First-Aid.pdf
https://www.researchgate.net/profile/Catrin_Lewis2/publication/265069490_Systematic_Review_of_Psychological_First_Aid/links/5450d15f0cf24e8f7375a73c/Systematic-Review-of-Psychological-First-Aid.pdf
https://www.researchgate.net/profile/Catrin_Lewis2/publication/265069490_Systematic_Review_of_Psychological_First_Aid/links/5450d15f0cf24e8f7375a73c/Systematic-Review-of-Psychological-First-Aid.pdf
http://www.wramta.org/wp-content/uploads/2012/03/PFA-WRAMTA-PowerPoints-Mar2012.pdf
http://www.wramta.org/wp-content/uploads/2012/03/PFA-WRAMTA-PowerPoints-Mar2012.pdf
https://doi.org/10.1177/0305735610374894
https://doi.org/10.3389/fnbeh.2018.00066
https://doi.org/10.1017/S0144686X04002946
https://doi.org/10.1007/s00127-019-01764-0
https://doi.org/10.1177/0305735699271007
https://doi.org/10.1016/j.jvn.2006.04.001
https://doi.org/10.1111/j.1365-2648.2006.03773.x
https://doi.org/10.1097/00001610-200007000-00003
https://doi.org/10.1016/S1474-4422(17)30168-0
https://doi.org/10.1073/pnas.1811878116
https://doi.org/10.1097/HRP.0b013e318283bf8f
https://core.ac.uk/download/pdf/190334033.pdf
https://core.ac.uk/download/pdf/190334033.pdf
https://doi.org/10.1093/jmt/thaa008
https://doi.org/10.5498/wjp.v5.i1.68
https://doi.org/10.1037/0090-5550.45.3.274
https://www.musictherapy.org/about/covid19_resources_telehealth_considerations_and_resources/
https://www.musictherapy.org/about/covid19_resources_telehealth_considerations_and_resources/
https://doi.org/10.1037/pmu0000141
https://doi.org/10.1093/mt/3.1.17
https://doi.org/10.1016/j.explore.2009.03.024
https://doi.org/10.1111/j.0889-7204.2001.00797.x
https://doi.org/10.1177/1534735418757349
https://doi.org/10.1177/1099800411406258
https://doi.org/10.1097/HNP.0b013e3181c8e435
https://doi.org/10.14283/jpad.2018.19
https://doi.org/10.1007/s00115-020-01014-8
https://doi.org/10.1136/gpsych-2020-100292
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	Neurology Telemusic Program at the Time of the COVID-19 Pandemic: Turning Hospital Time Into Aesthetic Time During Crisis
	Background
	Methodology
	Telemusic Team
	Technology
	Enrollment Process
	Procedural Methodology

	Results
	Discussion
	Limitations
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


