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Purpose: To investigate the feasibility, acceptability, and preliminary efficacy of a 6-session 
music therapy protocol on self-efficacy, quality of life, and coping skills in adults with sickle 
cell disease (SCD).
Patients and Methods: Using a mixed-methods intervention design, adults with SCD 
(ages 21–57; mean age 32.33) were randomized (1:1) to either 1) a 6-session music therapy 
(MT) intervention (n = 12) or 2) waitlist control (WLC) (n = 12) using stratified randomiza
tion where factors were age in years (≤30 vs >30), and sex (male, female). All participants 
completed two weeks of daily electronic pain diary entries and self-efficacy, quality of life, 
and coping skills measures before and after their assigned study condition to explore 
preliminary efficacy. MT participants were taught music exercises accessed via smartphone 
and subsequently interviewed to determine feasibility and acceptability.
Results: The enrollment rate was 89%. All study measures were completed, with high rates of 
electronic pain diary completion at baseline (70%) and 2-week follow-up (66%). Interviews 
revealed two overall themes related to MT participants’ experience: 1) participants learned new 
self-management skills and 2) MT improved participants’ ability to cope with pain. MT partici
pants demonstrated 100% attendance. In preliminary analyses, MT participants demonstrated 
significant improvements (means ± SD) in self-efficacy (5.42 ± 5.43, p = 0.008, d = 1.20), 
PROMIS sleep disturbance (−1.49 ± 6.68, p = 0.023, d = −0.99), PROMIS pain interference 
(−2.10 ± 4.68, p = 0.016, d = −1.06), and ASCQ-Me social functioning impact scores (2.97 ± 6.91, 
p = 0.018, d = 1.05) compared to WLC participants.
Conclusion: Preliminary findings support the feasibility and acceptability of music therapy 
for home use in adults with SCD. While music therapy may assist adults with SCD in 
improving self-efficacy and quality of life, subsequent, fully-powered clinical research is 
needed to determine its efficacy.
Keywords: quality of life, chronic pain, integrative health, self-efficacy

Plain Language Summary
In this study, we examined whether a 6-part music therapy intervention was feasible, 
acceptable, and beneficial among adults (ages 21–57; mean age 32.33) with sickle cell 
disease and chronic pain. Participants were randomized to either 1) a 6-part in-person 
music therapy intervention involving education and music exercises (ie music-based breath
ing exercises, progressive muscle relaxation, imagery, and active music making) personalized 
to participants’ preferred music genres or 2) a waitlist control group. Participants completed 
daily electronic pain diary entries as well as quality of life measures before and after study 
conditions. We found that the study and intervention were feasible, with high rates of 
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enrollment, attendance, and measure completion. Interviews 
revealed two overall themes related to participants’ experience 
of music therapy: 1) participants learned new self-management 
skills and 2) music therapy improved participants’ ability to cope 
with pain. When comparing participants in music therapy versus 
participants in waitlist control, we found large effect sizes for 
self-efficacy (1.20), pain interference (−1.06), social functioning 
impact (1.05), and sleep disturbance (−0.99). These findings 
support the feasibility and acceptability of music therapy for 
home use in adults with sickle cell disease. Music therapy may 
assist adults with sickle cell disease in improving self-efficacy 
and quality of life.

Introduction
Adults with sickle cell disease (SCD) often have to man
age several comorbid painful conditions contributing to 
psychosocial challenges and impaired quality of life. In 
addition to enduring unpredictable acute vaso-occlusive 
pain crises throughout their lives, many adults with SCD 
also suffer from chronic pain syndromes that emerge from 
physiological complications, including chronic sickle cell 
vaso-occlusion, central sensitization, and opioid-induced 
hyperalgesia.1 In the Pain in Sickle Cell Epidemiology 
Study (PiSCES), which was a longitudinal etiologic 
study of 232 adults with SCD, 54% reported having 
pain, pain crises, or utilization on more than half (51%) 
of 31,017 analyzed patient-days. Twenty-nine percent of 
these patients had pain nearly every day, while only 15% 
rarely had pain.1

Mental health challenges further complicate chronic 
pain in many adults with SCD. There are several sources 
for depressive symptoms in patients with SCD, including 
the chronic nature of the disease, unpredictability of crises, 
chronic pain, and a significant number of complications 
such as anemia, fatigue, growth retardation, leg ulcers, 
renal failure, strokes, and reduced life expectancy.2,3 In 
PiSCES, 27.6% of patients were depressed at baseline, 
a much higher rate than that reported in African- 
Americans’ general adult population. Patients with SCD 
and depression had pain on significantly more days than 
patients with SCD who did not have depression. On days 
when patients with SCD and depression had pain without 
a sickle cell crisis, they had higher mean pain, distress 
from pain, and pain interference than patients with SCD 
who did not have depression.2

These physical and psychological challenges contribute 
to impairments in the quality of life of adults with SCD. In 
PiSCES, patients with SCD scored significantly worse 

than national norms on all subscales of health-related 
quality of life (HRQoL) except mental health.4 

Specifically, HRQoL was equal to or worse than patients 
with other significant chronic conditions in many domains, 
and the more pain patients with SCD experienced, the 
worse their reported HRQoL.4 A recent systematic review 
found depression and anxiety occurrence to be 21–33% 
and 7–36%, respectively, in adults with SCD.5 Higher pain 
is also strongly associated with decreased work and school 
activity, social activity, and household chores.6 Thus, new 
interventions are needed to improve the overall quality of 
life of patients with SCD in addition to pain outcomes.

One intervention that may effectively address both pain 
and quality of life for adults with SCD is music therapy. 
Music therapy is the clinical and evidence-based use of 
music interventions to accomplish individualized goals 
within a therapeutic relationship by a credentialed profes
sional who has completed an approved music therapy 
program.7 Music therapy is known to be effective for 
managing pain in several populations, including patients 
with cancer,8,9 patients with chronic pain,10–12 and patients 
receiving palliative care.13,14 Studies have also supported 
the positive effects of music therapy on quality of life, 
especially in patients with cancer.15 Recent multi-session 
interventions with urban African-Americans with chronic 
pain have revealed positive effects of vocal music therapy 
on pain self-efficacy and participants’ ability to participate 
in social activities.16,17 Music therapy has been shown to 
be effective in improving sleep quality among cancer 
patients undergoing treatment18 and hospitalized adults.19 

Importantly, music therapy can also be tailored to the 
unique cultural preferences of adults with SCD. Given 
the positive effects of music therapy on pain, mood, and 
quality of life in other populations, adult patients with 
SCD may experience similar benefits from incorporating 
music therapy interventions into their daily lives.

In our prior three-arm randomized controlled trial com
paring 1) music therapy, 2) music listening, and 3) no 
music (control),20 we found that participants with SCD 
who received a single 20-minute electronic music impro
visation session with a music therapist reported significant 
improvements in pain intensity and mood compared to 
a control group, whereas participants who received music 
listening only reported improvements in mood. Qualitative 
data from this study supported the acceptability and feasi
bility of a single music therapy intervention for addressing 
acute pain during an acute care clinic visit. Given that 
SCD is a chronic disease, we felt that a more 
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comprehensive music therapy intervention was needed to 
address the health challenges that individuals with SCD 
face in their daily lives.

Such a comprehensive music therapy intervention should 
be grounded in a theoretical framework that has been effective 
for addressing pain in this population. Currently, cognitive- 
behavioral therapy (CBT) has strong supporting evidence for 
managing pain in individuals with SCD,21–23 though several 
barriers (eg lack of access, cost, and stigma associated with 
seeking mental health services) remain that prevent indivi
duals with SCD from receiving quality CBT pain services.24 

CBT interventions contain elements that can serve as the 
foundation for music therapy interventions for SCD pain 
relief. These elements include pain psycho-education, breath
ing exercises, imagery, reinterpreting pain sensations, calming 
self-statements, and relaxation training.25–27 When deployed 
within the context of patients’ routine clinical care, music 
therapy may be a more accessible and culturally relevant 
option than CBT for individuals with SCD and chronic pain. 
Music therapy may also offer additional benefits for addres
sing patients’ self-efficacy and quality of life.

This intervention required novel music intervention deliv
ery strategies and research methods. At present, it is unknown 
whether a 6-session music intervention would be feasible to 
conduct with a SCD population, or whether the intervention 
would be acceptable. Thus, as recommended by the National 
Center for Complementary and Integrative Health (NCCIH),28 

it was prudent for us to conduct a feasibility study prior to 
a larger trial to determine 1) feasibility (eg rates of recruitment, 
enrollment, randomization, retention, and data collection), 2) 
acceptability (eg session attendance and participants' feed
back), and 3) preliminary efficacy (eg effect sizes for changes 
in patient-reported outcomes). Here, we report the results of 
a study designed to determine the feasibility, acceptability, and 
preliminary efficacy of a 6-session music therapy intervention 
as compared to waitlist control for adults with SCD and 
chronic pain.

Materials and Methods
Design
This study utilized a mixed-methods intervention design in 
which qualitative data were embedded in the framework of 
a randomized controlled trial.29 We chose a mixed-methods 
intervention design to enhance our understanding of partici
pants’ daily pain, experience with the music therapy exercises, 
and perceived acceptability of the music therapy intervention. 
This qualitative data was also used to provide context for any 

potential changes in quantitative outcomes. A total of 24 adults 
with SCD and chronic pain were randomized to either 1) 
a 6-session music therapy intervention (MT) or 2) a waitlist 
control group (WLC). See Figure 1 for a flow diagram of the 
study design. Given that this was a feasibility study, an a priori 
power calculation was not conducted nor would such 
a calculation have been warranted. Indeed, per the recommen
dations from the NCCIH,28 our sample size of 24 was based on 
how many participants we could practically recruit, engage in 
the intervention, and evaluate given our time and budgetary 
constraints.

Participants and Setting
This study was conducted between June 2018 and 
January 2019 at a large Midwestern hospital in the United 
States. Twenty-four subjects (ages 21–57; mean age 32.33) 
diagnosed with SCD, who were at least 18 years old, able to 
speak and understand English, had a working email address, 
had access to a mobile device with email capabilities, fit the 
criteria for SCD chronic pain,30 and had attended at least 50% 
of their scheduled outpatient visits to the adult SCD clinic in 
the last 12 months were recruited to participate in the study. 
We included the criteria pertaining to adult SCD clinic atten
dance to ensure we enrolled participants with demonstrated 
commitment to participating in treatment at the study site as 
this study also required a commitment to attending weekly in- 
person treatment. Patients who had significant hearing, visual, 
or cognitive impairment were excluded.

Ethics and Consent
At the time of informed consent, the investigators met with 
potential participants in a private treatment room or consult 
room out of the earshot of others to maintain privacy. To 
maintain confidentiality, we used several strategies includ
ing 1) storing patient identifiers, demographics, clinical char
acteristics, and patient-reported outcomes in REDCap, 
a secure, web-based application designed to support data 
capture for research studies;31 2) identifying participants by 
the number assigned to them at the beginning of the study 
rather than by name; 3) storing electronic pain diary data on 
a secure password-protected server; 4) storing de-identified 
audio recordings of the participants’ interviews and music 
therapy interventions on a password-protected encrypted 
hard drive; and 5) storing paper research documents in 
a double-locked secure cabinet in the PI’s locked office.

This study was conducted in accordance with the 
Declaration of Helsinki. This study was approved by the 
University Hospitals Cleveland Medical Center 
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Institutional Review Board. Written, informed consent was 
obtained from all participants. The study is registered in 
clinicaltrials.gov (NCT03556657).

Procedure
Screening and Enrollment
Following a referral from the patient’s hematology provi
der, the principal investigator (PI), who was also the music 
therapist for the study, reviewed the patient’s medical 
record to ensure eligibility. The patient’s hematology 

provider also examined the patient before recruitment to 
determine if the patient met the chronic pain criteria.30 

Participants were recruited from one of three settings: 1) 
following regularly scheduled visits to the adult SCD 
clinic, 2) during visits to the acute care clinic, or 3) before 
discharge from an inpatient unit. In these settings, the PI 
approached the patient to obtain written consent, author
ization to record the patient, and contact information. The 
PI also enrolled the patient in Patient Halo®, 
a communication service that would allow each participant 

Figure 1 Flow diagram of MUSIQOLS study. 
Abbreviations: ACC, Acute Care Clinic; ASCQ-Me, Adult Sickle Cell Quality of Life Measurement System; CSQ-SCD, Coping Skills Questionnaire for Sickle Cell Disease; 
MT, music therapy; PROMIS-29, Patient Reported Outcomes Measurement Information System – 29; REDCap, Research Electronic Data Capture; SCD, sickle cell disease; 
SCSES, Sickle Cell Self-Efficacy Scale; WLC, waitlist control.
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to communicate with the study team via secure text mes
sages. After obtaining contact information, the PI con
ducted a music use assessment to determine the 
participant’s music preferences and resources.

Pre-Test Assessment and Pain Diary Training
Following informed consent and the music use assessment, 
a research assistant (RA) contacted participants to sche
dule a time for them to come to the hospital for individual 
pre-test assessment and pain diary training. Assessments 
were conducted in a private consult room or treatment 
area. Individuals completed a demographics questionnaire 
and pre-test measures of coping skills, quality of life, and 
self-efficacy on a desktop computer or a laptop provided 
by the RA. Details regarding these measures can be found 
in the preliminary efficacy subsection of our data collec
tion procedures below. All outcome measures were 
assessed using REDCap.31 Individuals were allowed to 
skip any questions that they did not feel comfortable 
answering. Following the pre-test assessment, the RA 
trained each participant to access and use the electronic 
pain diary.

Randomization
Immediately following the pre-test assessment and pain 
diary training, the PI randomly assigned the participant 
into one of the two groups (1:1). The study employed 
stratified randomization where the stratification factors 
were age in years (≤30 vs >30), and sex (male, female). 
Before the study, the study biostatistician prepared the 
randomization list using a random number generator. For 
each stratum, as defined above, sealed and sequentially 
numbered opaque envelopes were prepared by the statisti
cian, and cards within them indicated the treatment alloca
tion for successively enrolled participants. Within each 
stratum, randomization was blocked with random block 
sizes of 4 or 6 to prevent the PI from predicting the next 
assignment. The RA who administered the study measures 
via REDCap was blinded to the participants’ group assign
ment, but the PI was not. Randomization continued until 
24 subjects were enrolled and randomized into their 
respective groups.

Baseline Pain Diary
After the pre-test assessment and randomization, all parti
cipants were asked to complete daily pain diary entries 
two times per day (once in the morning and once in the 
evening) for two consecutive weeks (28 entries in total). 
Participants accessed the pain diary from their own mobile 

devices. Throughout the study, the RA remotely monitored 
the completion of the electronic pain diary entries. The 
pain diary was not a means of communication with health
care staff, and pain diary scores were not reported to the 
adult SCD medical team. The RA contacted participants, 
who failed to complete pain diaries for three or more days, 
to remind them to complete their entries, troubleshoot 
barriers to adherence, and/or record reasons for non- 
completion.

Intervention
Following the 2-week baseline pain diary period, partici
pants would engage in the intervention to which they were 
assigned (ie MT or WLC). More details on these interven
tions can be found in the music therapy (MT) intervention 
and waitlist control (WLC) group sections below.

Follow-Up Pain Diary
After participants completed their assigned interventions, 
they again completed daily pain diary entries two times 
per day for two consecutive weeks, as detailed in the 
baseline pain diary description above.

Post-Test Assessment and Semi-Structured Interview
After the follow-up pain diary period, a post-test assess
ment was scheduled. Excluding the demographics ques
tionnaire, participants completed the same measures that 
were administered in the pre-test. A different RA then 
conducted a semi-structured interview with participants 
in the MT condition to assess the MT intervention’s deliv
ery, acceptability, and usefulness. Details on the contents 
of the semi-structured interview can be found in the 
acceptability subsection of our data collection procedures 
described below.

Music Therapy for WLC Group
Following the post-test assessment, the PI promptly con
tacted participants randomized to WLC to schedule their 
music therapy sessions. To minimize burden, WLC parti
cipants were not asked to complete additional 
questionnaires.

Music Therapy (MT) Intervention
Development
The 6-session MT intervention created for this study was 
informed by 1) the PI’s clinical experience working with 
adults with SCD; 2) prior music therapy interventions 
conducted with the SCD population;20 3) a survey on the 
music preferences, music resources, music-based pain 
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strategies, and needs of 100 adults with SCD;32 4) a CBT 
manual for chronic pain;33 and 5) feedback from patients 
and members of a multidisciplinary team specializing in 
the care of adults with SCD. The intervention was 
designed to provide patient education and practical music 
therapy exercises for adults with SCD to easily access and 
practice every day via their own mobile devices to manage 
pain and quality of life. Elements of CBT for chronic pain 
including 1) pain education; 2) goal setting; 3) the con
nection between situations, thoughts, emotions, and beha
viors; 4) relaxation techniques; 5) anticipating obstacles; 
and 6) discharge planning were integrated into the MT 
session plans. A CBT orientation was chosen based on 
the strong supporting evidence for its use in managing 
pain in individuals with SCD.21,22 The first author, 
a board-certified music therapist (MT-BC) trained in 
CBT with over 6 years of experience working with adults 
with SCD, provided all of the music therapy interventions 
using the same standardized session plans.

Overview
During the study, most MT sessions were prescheduled on 
an outpatient basis, coordinated with provider visits when 
possible, and provided in private consult rooms. If 
a participant was admitted to the hospital or the acute 
care clinic on the scheduled day of an MT session, the 
participant had the option of participating in the MT ses
sion in their treatment room. However, no MT sessions 
were provided in the emergency department. Over the 
course of the study 59/72 (81.9%) sessions were con
ducted in an outpatient private consult room, 11/72 
(15.3%) sessions were provided inpatient, and 2/72 
(2.8%) sessions were provided in the acute care clinic. 
Sessions were rescheduled as needed, and each MT ses
sion lasted between 30–60 minutes.

As part of a clinical assessment, participants completed the 
well-being, pain, anxiety, depression, and tiredness subscales 
of the Edmonton Symptom Assessment Scale (ESAS) at the 
beginning and end of each MT session in the presence of the 
PI. The ESAS was used to clinically measure patients’ symp
toms pre- and post-session. Each MT session included 1) 
setting an agenda, 2) an explanation of the music exercise, 3) 
a demonstration of the music exercise in which the PI engaged 
the participant in practicing the music exercise (eg breathing, 
progressive muscle relaxation, imagery), 4) time to process the 
participant’s response to the exercise, 5) time for the PI to 
electronically deliver the music exercise to the participant and 
ensure that the participant had all materials necessary to use 

the exercise at home, and 6) a homework assignment for the 
participant to practice the music exercise taught in that session 
at least once per day until the following MT session. The 
genres of each music exercise (ie music-based breathing exer
cise, progressive muscle relaxation, imagery, and active music 
making) were personalized to participants’ preferences (eg 
hip-hop, gospel, R&B, jazz, rock, and/or soul). Each music 
exercise lasted an average of 10.9 minutes. As the music 
exercises were being demonstrated, the PI simultaneously 
recorded the exercise. These recordings were created in a high- 
quality mobile recording studio developed by the first author. 
This studio could be moved to wherever the MT sessions were 
held and enabled the recording of music exercises for partici
pants to practice at home.

Participants were provided with all necessary materials 
needed to practice the music exercises at home, including 
handouts and personalized audio recordings of music exer
cises delivered via a secure Box® folder, email, and/or 
Airdrop® depending on the functions of the participant’s 
mobile device. The PI encouraged each participant to 
contact him via email, phone, or Patient Halo® with any 
questions about using the music exercises.

Participants were contacted by the PI weekly to monitor 
their use of MT exercises at home. Each MT session fol
lowed a standardized format over six weeks. This 6-week 
treatment period was extended to up to eight weeks if 
a scheduling conflict prevented a participant from receiving 
the six MT sessions over six consecutive weeks. On average, 
there were 10.5 days between each MT session. See the 
Supplementary Data for an overview of the goals, structure, 
and narrative description of each of the six MT sessions.

Waitlist Control (WLC) Group
Participants randomized to WLC did not receive any 
music therapy sessions during the 10-week study period. 
It is important to note that music therapy services are 
clinically offered in the hospital. Accordingly, the investi
gative team agreed that if participants randomized to WLC 
were referred for music therapy services as part of their 
clinical inpatient care during the study period, they would 
not receive music therapy services at that time. Nothing 
else about participants’ health care treatment (ie standard 
medication management as prescribed by the participant’s 
primary team) changed due to participating in this study.

Remuneration
Participants received $10.00 at the conclusion of each MT 
session and study assessment, $1.00 per completed pain 
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diary entry, and one daily bus pass prior to each study 
assessment or MT session.

Data Collection
Demographics and Clinical Characteristics
The following information was extracted from the partici
pant’s medical record: age, sex, race, comorbid medical 
conditions, chronic pain classification, type of SCD, and 
current treatment for SCD. We used the following three 
diagnostic modifiers proposed by Dampier et al to 
describe participants’ chronic SCD pain subtypes: 1) 
chronic SCD pain without contributory disease complica
tions, 2) chronic SCD pain with contributory disease com
plications, or 3) chronic pain with mixed pain types. 
Participants’ current pain medicine prescriptions were 
obtained from the Ohio Automated Rx Reporting System 
(OARRS). Participants entered their responses to ques
tions assessing income, marital status, religious back
ground, employment status, and education level directly 
into REDCap. Health care utilization was determined 
through monitoring participants’ 1) visits to the emer
gency department, 2) visits to the acute care clinic, 
and 3) admissions to the hospital for any reason pre- 
study (ie 12 weeks before randomization) and during the 
study (ie between randomization and 12-weeks after ran
domization). Healthcare utilization data was obtained ret
rospectively via medical record review following 
participants’ completion of study measures.

Daily Pain
Participants’ daily pain scores were measured using 
a validated, multidimensional pain diary with evidence for 
content validity that has undergone user review in the ado
lescent SCD population.34 This pain diary measured the 
following every morning: 1) pain intensity (0 = no pain, 10 
= worst pain), 2) pain location, 3) pain description (eg burn
ing, stinging, shooting), 4) pain causation (eg stress, over- 
exertion), and 5) effects of pain on sleep (0 = did not affect 
my sleep, 10 = totally affected my sleep). Every evening, the 
pain diary measured the following: 1) pain intensity, 2) pain 
location, 3) pain description, 4) pain causation, 5) how much 
pain got in the way of things the participant wanted to do 
that day (0 = did not get in the way at all, 10 = totally got in 
the way), 6) effects of pain on interactions with family and 
friends, 7) effects of pain on mood (0 = did not affect my 
mood at all, 10 = totally affected my mood), 8) how much 
pain got in the way of schoolwork (if applicable), 9) how 
much pain got in the way of work (if applicable), 10) pain 

medication use, and 11) use of pain management strategies 
(eg heat, music, massage).34

Feasibility
The following data were collected to determine the feasi
bility of the MUSIQOLS protocol and intervention: 1) the 
number of patients who were screened, enrolled, and ran
domized, 2) participants’ attendance to MT sessions, 3) the 
number of completed pain diary entries, 4) how often 
participants reported using music exercises at home (ie 
never, once or twice a week, almost every day, 
every day, or more than once per day), and 5) the number 
of completed study assessments (eg PROMIS-29, ASCQ- 
Me) across the various timepoints.

Acceptability
Feasibility and acceptability were further assessed using 
a semi-structured interview. All interviews were conducted 
and recorded by one trained RA. Interview questions 
focused on participants’ current pain, their experience of 
the MT sessions (eg suitability of schedule, length, loca
tion, and impacts on pain, mood, and quality of life), and 
whether anything could have been done differently to 
improve the MT sessions. A sample of initial interviews 
was reviewed for consistency, and any necessary re- 
training (ie guidance on formatting probing questions) 
was implemented.

Preliminary Efficacy
Valid and reliable patient-reported outcome questionnaires 
were administered to determine the effects of MT relative 
to WLC on self-efficacy, quality of life, and use of coping 
skills. Details regarding when these measures were 
assessed are provided in Figure 2. All patient-reported 
outcome measures were made into electronic survey 
instruments in REDCap.

Self-efficacy was measured using the Sickle Cell Self- 
Efficacy Scale (SCSES). The SCSES is a nine-item Likert 
scale developed initially for adults with SCD.35 Clay and 
Telfair36 reported a Cronbach’s alpha of 0.87 for the nine 
items, indicating adequate internal consistency and 
a significant association with personal health care items 
showing convergent validity.

Quality of life was measured using the Patient- 
Reported Outcomes Measurement Information System 
(PROMIS)-29.37 PROMIS measures are scored on 
a general population-based T-score metric with a mean 
(M) of 50 and a standard deviation (SD) of 10.37,38 We 
used the PROMIS-29, which included 4-item subscales of 
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anxiety, depression, fatigue, sleep disturbance, and pain 
interference, where higher scores indicate greater severity 
of the specific symptom. The PROMIS-29 also included 
4-item subscales measuring the ability to participate in 
social roles and activities and physical function. Higher 
scores indicate a greater ability to participate in social 
roles and activities and less severity for physical function 
impairment. Different PROMIS measures have been vali
dated in the adult and pediatric populations and have been 
evaluated in patients with SCD.39–41

Quality of life was further assessed using the Adult 
Sickle Cell Quality of Life Measurement Information 
System (ASCQ-Me).42 This study utilized the ASCQ-Me 
5-item short forms for emotional impact, pain impact, 
social functioning impact, and sleep impact. ASCQ-Me 
is a valid measure and highly reliable for use with adults 
with SCD.42 ASCQ-Me scores are calculated in the direc
tion of overall health, with higher ASCQ-Me scores indi
cating better health.

Participants’ use of coping skills was measured using 
the Coping Skills Questionnaire – Sickle Cell Disease 
(CSQ-SCD).43 The CSQ-SCD is a modified version of 
the Coping Strategies Questionnaire developed by 
Rosenstiel and Keefe.44 Gil et al43 added items to assess 
coping strategies relevant to SCD (ie taking fluids, heat/ 
cold, massage). The measure consists of 80 items; indivi
duals rate the degree to which they use each strategy to 
cope with SCD pain on a scale of 0 (never do that) to 6 
(always do that). This measure has high internal consis
tency (subscale alpha coefficients 0.69–0.91) and is com
monly used to investigate coping in adults with SCD.45–47

Data Analysis
Demographics and Clinical Characteristics
For the categorical variables, counts and percentages were 
calculated. To make comparisons between the MT and 
WLC groups for categorical variables, Fisher’s exact test 
and the chi-square test of contingency table data were 

Figure 2 Outcome measures utilized in MUSIQOLS. 
Abbreviations: ACC, Acute Care Clinic; CSQ-SCD, Coping Skills Questionnaire for Sickle Cell Disease; ED, emergency department; MT, music therapy; MUSIQOLS, 
MUSic therapy to Improve Quality Of Life in Sickle cell disease; OARRS, Ohio Automated Rx Reporting System; PROMIS-29, Patient Reported Outcomes Measurement 
Information System – 29; SCD, sickle cell disease; SCSES, Sickle Cell Self-Efficacy Scale.
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used, as appropriate. To compare the treatment groups for 
continuous variables (ie age), the “Student” t-test for inde
pendent groups was utilized.

To analyze participants’ opioid prescriptions at baseline, 
the morphine milligram equivalents per day (MME/D) data 
were extracted from the OARRS report for each partici
pant’s opioid medication prescribed by the outpatient adult 
SCD team immediately before their randomization date. 
These data were extracted for all opioid medications pre
scribed to the participant on the same date before the ran
domization date, including long-acting and short-acting 
opioid medications. The sum of all MME/D for all of the 
participant’s prescribed opioid medications (eg MME/D for 
oxycodone + MME/D for oxycontin) was calculated. 
Median, ranges, and frequencies of MME/D dosages at 
<50 MME/D, 50–100 MME/D, and >100 MME/D were 
calculated.

Daily Pain
For the purposes of this analysis, the following quantitative 
items (ie scored 0–10) from the electronic pain diary were 
analyzed: 1) pain intensity (combining all morning and 
evening pain intensity values), 2) maximum daily pain 
intensity (the highest pain score reported on any 
given day), 3) how much pain got in the way of things the 
participant wanted to do on a given day, 4) effects of pain on 
sleep, and 5) effects of pain on mood. Means and standard 
deviations were initially calculated across all participant 
scores in a given study period (ie baseline or follow-up). 
These quantitative variables were chosen for analysis as they 
were conducive for summarizing trends in participants’ 
daily pain, pain interference, sleep disturbance, and mood 
between the baseline and follow-up period. Means and stan
dard deviations were subsequently summarized by study 
group (ie MT or WLC) based upon the mean values per 
participant. The mean values of the number of scores pro
vided were also calculated. Further statistical tests to deter
mine differences between groups were not performed.

Feasibility
Number and percent were used to summarize quantitative 
measures of feasibility, including enrollment, randomiza
tion, assessment completion, self-reported use of MT exer
cises at home, and MT session attendance.

Acceptability
For the qualitative data, all interviews were audiotaped, 
professionally transcribed, and checked for accuracy. 
The fourth and fifth authors independently analyzed the 

interviews using conventional qualitative content 
analysis.48 In all cases, each assigned transcript was 
reviewed line-by-line and independently coded using 
a constant, comparative method of qualitative data 
analysis.48 All data from the interviews that appeared 
to be directly related to the study aims were extracted. 
The coded data were then organized into categories to 
identify themes. Findings from the independent analyses 
were consolidated and presented to the study team. The 
fourth and fifth authors have more than 20 years of 
experience working with individuals with SCD and 
have expertise in qualitative methods. Members of the 
research team reviewed findings for accuracy of gener
ated themes, interpretations of the data, and conclusions.

Preliminary Efficacy
ASCQ-Me and PROMIS scores were converted to t-scores 
using the Health Measures scoring service.49 To compare 
the treatment groups for differences in changes in SCSES, 
PROMIS-29, ASCQ-Me, and CSQ-SCD scores, the 
“Student” t-test for independent groups was utilized. 
Statistical significance was defined as p < 0.05. Effect 
sizes were quantified by Cohen’s d statistic and its 95% 
confidence interval (95% CI). As this was a feasibility 
study, no adjustments were made for multiple comparisons 
and no a priori power analysis was conducted.

Results
Demographics and Clinical 
Characteristics
The demographics of the study population are described in 
Table 1. The mean age of all participants was 32.33 years 
(range 21–57 years), with the majority being female, and 
17/24 (70.8%) having HbSS disease. The mean age of MT 
participants was higher by about 4.5 years, but this was not 
significantly different from the WLC group. Of the 18 
participants who reported household income, 17 (94%) 
reported earning less than $25,000 a year. The clinical 
characteristics of the study population are presented in 
Table 2. The majority (13/24, 54%) of our study popula
tion had chronic pain that was not directly attributable to 
disease complications such as leg ulcers or avascular 
necrosis (AVN).30 The median MME/D prescribed to par
ticipants at baseline was 63.2 MME/D, with prescriptions 
ranging from 0 MME/D to 216 MME/D. There were no 
statistically significant differences in demographic or clin
ical characteristics between the two groups. Additionally, 
there were no significant differences in changes in 
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healthcare utilization between study groups with respect to 
ED visits (p = 0.57), hospital admissions (p = 0.86), or 
acute care clinic visits (p > 0.99).

Daily Pain
Table 3 summarizes the quantitative measures of daily pain by 
study group. The MT group demonstrated small reductions in 
pain intensity (baseline M = 5.35, follow-up M = 4.78), max
imum daily pain intensity (baseline M = 5.72, follow-up 
M = 5.08), how much pain got in the way of things the 
participant wanted to do on a given day (baseline M = 5.23, 
follow-up M = 4.19), effects of pain on sleep (baseline 

M = 5.87, follow-up M = 4.77), and effects of pain on mood 
(baseline M = 5.13, follow-up M = 4.33). By contrast, the 
WLC group only demonstrated reductions in how much pain 
got in the way of things the participant wanted to do on 
a given day (baseline M = 4.81, follow-up M = 4.09) and 
effects of pain on mood (baseline M = 5.74, follow-up 
M = 4.71).

Feasibility
Initially, 28 patients were invited to participate in this 
study. Of those, 25 (89%) enrolled, and one (4%) with
drew from participation before randomization (see 

Table 1 Demographic Characteristics of the Study Participants

Variables All Participants (n=24) Study Groups p value

Music Therapy (n=12) Waitlist Control (n=12)

Age (years), mean ± SD 32.33 ± 8.43 34.50 ± 9.50 30.17 ± 6.93 0.22a

Sex, n (%) > 0.99b

Male 9 (37.5) 4 (33.3) 5 (41.7)

Female 15 (62.5) 8 (66.7) 7 (58.3)
Race, n (%)

Black 24 (100) 12 (100) 12 (100)

Education, n (%) 0.14c

< HS 1 (4.2) 0 (0.0) 1 (8.3)

HS graduate 9 (37.5) 5 (41.7) 4 (33.3)

Some college 9 (37.5) 6 (50.0) 3 (25.0)
College graduate 2 (8.3) 1 (8.3) 1 (8.3)

Refused to answer 3 (12.5) 0 (0.0) 3 (25.0)

Religious Background, n (%) 0.53c

Christian 15 (62.5) 7 (58.3) 8 (66.7)

None of the above 1 (4.2) 0 (0.0) 1 (8.3)

Other 1 (4.2) 1 (8.3) 0 (0.0)
Preferred not to answer 7 (29.2) 4 (33.3) 3 (25.0)

Household Income, n (%) 0.45c

$0 to $9,999 8 (33.3) 4 (33.3) 4 (33.3)
$10,000 to $24,999 9 (37.5) 6 (50.0) 3 (25.0)

$25,000 to $49,999 1 (4.2) 0 (0.0) 1 (8.3)
Preferred not to answer 6 (25.0) 2 (16.7) 4 (33.3)

Employment Status, n (%) 0.21c

Employed part time 5 (20.8) 1 (8.3) 4 (33.3)
Homemaker 1 (4.2) 0 (0.0) 1 (8.3)

Self-employed 4 (16.7) 3 (25.0) 1 (8.3)

Student 2 (8.3) 0 (0.0) 2 (16.7)
Unable to work 9 (37.5) 6 (50.0) 3 (25.0)

Unemployed, looking for work 3 (12.5) 2 (16.7) 1 (8.3)

Marital Status, n (%) 0.57c

Divorced 1 (4.2) 1 (8.3) 0 (0.0)

Married 4 (16.7) 2 (16.7) 2 (16.7)

Separated 1 (4.2) 0 (0.0) 1 (8.3)
Single (never married) 18 (75.0) 9 (75.0) 9 (75.0)

Note: aStudent t-test; bFisher’s Exact Test; cChi-square test.
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Table 2 Clinical Characteristics of the Study Participants

Variables All Participants (n=24) Study Groups p valueb

Music Therapy (n=12) Waitlist Control (n=12)

Type of SCD, n (%) 0.30

HbSS 17 (70.8) 7 (58.3) 10 (83.3)
HbSC 3 (12.5) 1 (8.3) 2 (16.7)

HbSβ+thal 2 (8.3) 2 (16.7) 0 (0.0)

HbSβ0thal 1 (4.2) 1 (8.3) 0 (0.0)
HbSdeltaβ0thal 1 (4.2) 1 (8.3) 0 (0.0)

Medical conditions, n (%)
AVN hips 9 (37.5) 6 (50.0) 3 (25.0)
AVN shoulders 5 (20.8) 4 (33.3) 1 (8.3)

H/o acute chest syndrome 14 (58.3) 6 (50.0) 8 (66.7)

H/o CVA 4 (16.7) 1 (8.3) 3 (25.0)
Iron overload 13 (54.2) 5 (41.7) 8 (66.7)

Leg ulcers 1 (4.2) 1 (8.3) 0 (0.0)

Priapism 3 (12.5) 2 (16.7) 1 (8.3)
Current SCD Treatment, n (%) 0.86

Chronic blood transfusions 11 (45.8) 5 (41.7) 6 (50.0)

Hydroxyurea 8 (33.3) 4 (33.3) 4 (33.3)
None 5 (20.8) 3 (25.0) 2 (16.7)

Chronic pain classificationa, n (%) 0.62

1) without contributory complications 13 (54.2) 6 (50.0) 7 (58.3)
2) with contributory complications 5 (20.8) 2 (16.7) 3 (25.0)

3) with mixed pain types 6 (25.0) 4 (33.3) 2 (16.7)

Opioids prescribed (MME/D) 0.44
< 50, n (%) 11 (45.8) 4 (33.3) 7 (58.3)

50–100, n (%) 6 (25.0) 4 (33.3) 2 (16.7)
>100, n (%) 7 (29.2) 4 (33.3) 3 (25.0)

Median (range) 63.2 (0–216) 82.5 (15–170) 40.6 (0–216)

Notes: aChronic pain classification according to AAPT Diagnostic Criteria for Chronic Sickle Cell Disease Pain. 1) Chronic SCD pain without contributory disease 
complications is used if there is no evidence of contributory SCD complications on the basis of either clinical signs (eg, presence of leg ulcers) or test results (eg, imaging 
abnormalities). 2) Chronic SCD pain with contributory disease complications should be used if there is evidence of contributory SCD complications on the basis of clinical 
signs or test results. 3) Chronic SCD pain with mixed pain types should be used if there is evidence of contributory SCD complications (eg, avascular necrosis) on the basis 
of clinical signs or test results and there is pain also occurring in unrelated sites (eg, arms, back, chest, or abdominal pain). bChi-square test.

Table 3 Daily Pain Scores of the Study Participants

Variables All Participants (n=24) Music Therapy (n=12) Waitlist Control (n=12)

Variable Study Period # of 
Scores 
(Mean)

Value of Scores 
(Mean ± SD)

# of 
Scores 
(Mean)

Value of Scores 
(Mean ± SD)

# of 
Scores 
(Mean)

Value of Scores 
(Mean ± SD)

Pain Intensity Baseline 19.67 4.97 ± 2.31 20.67 5.35 ± 2.26 18.67 4.58 ± 2.38

Follow-up 20.05 4.75 ± 2.66 18.33 4.78 ± 2.75 22.10 4.70 ± 2.69

Maximum Daily Baseline 12.46 5.34 ± 2.25 13.08 5.72 ± 2.20 11.83 4.95 ± 2.33

Pain Intensity Follow-up 12.05 5.07 ± 2.72 11.17 5.08 ± 2.79 13.10 5.07 ± 2.79

How Much Pain Baseline 7.54 5.02 ± 2.01 8.00 5.23 ± 2.14 7.08 4.81 ± 1.94

Got in the Way Follow-up 8.45 4.15 ± 2.23 7.55 4.19 ± 2.56 9.56 4.09 ± 1.91

Effects of Baseline 8.52 4.95 ± 2.39 9.08 5.87 ± 2.37 7.91 3.95 ± 2.09

Pain on Sleep Follow-up 8.45 4.81 ± 2.64 7.64 4.77 ± 3.01 9.44 4.86 ± 2.28

Effects of Baseline 7.83 5.42 ± 2.20 8.08 5.13 ± 1.81 7.55 5.74 ± 2.61

Pain on Mood Follow-up 8.35 4.50 ± 2.20 7.45 4.33 ± 1.68 9.44 4.71 ± 2.80
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Figure 3 for the study flow chart). The remaining 24 
participants were randomized, with 12 being assigned to 
each group.

All pre- and post-test study measures and interviews 
were completed. There was a high rate of completed pain 
diary entries, with an average of 19.6/28 (70%) completed 
entries during the baseline period and 18.4/28 (66%) 
completed entries during the follow-up period. Nine 

participants reported technical difficulties related to acces
sing the pain diary at the start of the follow-up period. The 
RA was able to assist these participants in regaining 
access to the pain diary. MT participants completed all 
six MT sessions. Since all music exercises deployed dur
ing the study were accessible via participants’ own 
devices, we found across all six MT sessions that most 
MT participants reported using music exercises at home 

Figure 3 Participant flow chart. 
Abbreviations: MT, music therapy; WLC, waitlist control.
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almost every day (40%) or every day (35%). Fewer MT 
participants reporting using music exercises once or twice 
per week (12%), never (10%), or more than once 
per day (3%).

Acceptability
Analysis of the qualitative data identified two overall 
themes directly related to the MT intervention: 1) partici
pants learned new self-management skills, and 2) MT 
improved participants’ ability to cope with pain. Table 4 
presents themes and representative quotes from the MT 
participants. Quotes from theme one are presented with 
participants’ corresponding self-efficacy scores, and 
quotes from theme two are presented with participants’ 
corresponding pain interference scores.

In theme one, participants described what they learned 
about living with SCD through MT and how perceptions 
of pain can be influenced by refocusing attention. 
Participants described how MT transported them to differ
ent places with imagination and creativity. While listening 
to music, participants reported forgetting daily problems 
and thinking of more positive ideas. Although participants 
reported listening to music before the study, the MT inter
vention allowed participants to figure out how music could 
positively influence their pain experience. Participants 
transitioned from merely listening to music to intentionally 
incorporating music into their pain management regimens 
to prevent/lessen other stressful situations and improve 
quality of life.

Participants also noted how MT provided them with 
the opportunity to understand relationships among SCD, 
the body, emotions, and what happens during stressful 
situations. They discussed using the MT exercises to con
trol their breathing and reduce stress by listening to the 
beat of the MT exercises, feeling their respirations, and 
connecting with positive feelings. Additionally, breathing 
exercises helped participants learn to calm their respira
tions, gain more self-control, become more relaxed, and 
improve mood. Some participants even felt compelled to 
teach others the strategies they learned.

In theme two, participants described how they needed 
less external intervention, including pain medications and 
healthcare utilization for pain management when they used 
MT strategies early. Participants noted that MT reduced 
their perception of pain, mostly when pain levels were 
rated at levels of 5–6/10. They attributed this decreased 
pain level to the reduced stress and anxiety produced from 

MT exercises. Participants reported how MT reduced their 
stress immediately after using an MT exercise.

MT also changed how participants thought about their 
disease’s limitations, leading to perhaps new and more 
positive thoughts. Participants considered how their pain 
would not last forever and how some problems could be 
resolved. Additionally, MT allowed participants to reflect 
on different aspects of life while providing the opportunity 
to disconnect from the disease and change self-care per
spectives to cope with problematic situations wherein 
analgesics were not the only way to manage pain. MT 
provided a broadening of the repertoire of strategies parti
cipants had available to cope with painful conditions and 
understand their pain triggers. For other participants, MT 
taught them to prioritize their needs by changing the way 
they looked at pain and managing pain without the use of 
medications.

Participants also described how MT gave them new 
insights into their pain experience. These new insights led 
some participants to change their behaviors for managing 
stressful situations and the pain crises often attributed to 
these situations. Moreover, MT provided participants with 
knowledge about their pain and skills related to breathing 
techniques and imagery.

Although the prominent themes reflect the positive 
impact of MT, an important limitation was identified. 
Time was perceived as a limitation of MT because apply
ing or learning the MT exercises required time to learn and 
practice, even though the MT exercises could be accessed 
at any time via smartphone. Participants also expressed 
a desire for additional time to learn the MT techniques, but 
they saw that time commitment as part of being better able 
to manage their own daily activities. The time commit
ment was also mentioned in a positive context noting that 
MT resulted in fewer days with pain and the hope of 
having a better day.

Preliminary Efficacy
Table 5 summarizes the self-efficacy and quality of life 
scores of the study participants. There were significant 
differences in baseline scores between participants in the 
MT and WLC groups. In assessing change scores between 
the two study groups, MT participants demonstrated sig
nificant improvements in self-efficacy (M = 5.42, SD = 
5.43, p = 0.008, d = 1.20, 95% CI 0.33 to 2.07), PROMIS 
sleep disturbance (M = −1.49, SD = 6.68, p = 0.023, d = 
−0.99, 95% CI −1.84 to −0.15), PROMIS pain interference 
(M = −2.10, SD = 4.68, p = 0.016, d = −1.06, 95% CI 
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Table 4 Themes and Representative Quotes from Music Therapy Participants

Participant Information Theme/Quote

Self-Efficacy Learning new self-management skills

Age Sex Pre Post

38 F 25.0 39.0 “Music Therapy, it taught me a lot. Taught me how to breathe when I need to breathe, just space everything 

out when I need to space everything out, distance myself from drama and stuff like that … I can control my 
anger better now than before I had this music session, because before I had this session, I was just, I would 

be so angry to the point where I did not know how to control it.”

21 F 26.0 32.0 “You start learning how to manage things yourself, doing certain things become easier. So but using some of 
the therapy and the option that he gave me, I would be able to like do more chores around the house like 

faster, ‘cause I’d be listening to this, or breathing and just my mind on something else while I am cleaning up, 

and I would not really think about me and my bad knees.”
35 F 33.0 35.0 “It just, it kind of makes me take the time to just sit back and think about something different, or like I said, 

when I am hurting, maybe, maybe it’s an alternative in the stretching, or if it does not work, it does not 

work, but at least I had some time to myself to try to figure it out, or instead of taking more medicine, at 
least I tried something different.”

31 F 26.0 27.0 “It helped to, yes, to calm down sometimes when I’m really like angry or I’m just you know not feeling good 

about always being in pain, you know. I would say sometimes it helped me, reassuring me.”
34 M 25.0 40.0 “I use it like when I was stressed, or just thinking about the workload that I had, I would just pause for 15 to 

30 minutes and do the exercise, you know. Normally when the pain comes, the first emotion you feel 

besides the pain is frustration. Anger and frustration, you know like ‘Aw man, I’m in pain again. I have to 
cancel whatever I had planned today.’ So like instead of doing that, I would try to just stay calm and not let 

the pain overwhelm me, and I’d try to use the breathing exercise or the music or something like that to 
hopefully decrease the pain enough where I can still function.”

Pain Interference Improved ability to cope with pain

Age Sex Pre Post

47 F 61.3 59.7 “I noticed when I use some of the Music Therapy techniques, I can handle the pain a little better than 

usual … overall, it had made an impact on my ability to cope with my pain.”

29 M 49.2 50.2 “It did not decline all my pain, but it decreased it from … let us say my pain was a 7 or 8. It would decrease 
it to like a 3 or 2, to where I could manage it at home, and I did not have to go deal with the ER, So anything 

that can save a trip from the ER, I am all go for.”

34 M 62.7 55.7 “I think that music is a great way to take your mind off of pain, and you know like instead of everyone just 
going to ‘Oh I’m in pain. I have to take a pill,’ you know like ‘I have to take medicine, medicine, medicine,’ you 

know like there are other ways to decrease the pain or take your mind off of it, and music is one of them. So 

music does help.”
35 F 66.7 62.7 “When you can deal with something in an alternative way and it actually becomes helpful, the way you look 

at the pain itself, your perception becomes a little different simply because … Like I can say, ‘Oh my god, my 

head is hurting really, really bad,’ and for your average person, the first thing to do was to take some aspirin 
or some Tylenol, but if you learn ways to deal with the cause of the headache and not the headache itself, 

then the way you view the headache is gonna be overall different because you look past just the pain itself. 

You are looking at what caused it. That’s how it helped me. When you look at your triggers, you are looking 
at how to deal with it, other than just B-line straight for the medicine cabinet.”

28 F 75.6 66.7 “If I was having pain and I would do the Music Therapy sessions, then I’d know my pain would be decreased 

not only because of the pain medicine, but it would decrease even more, on top of that because I am not 
only just taking pain medicines. I am doing that in conjunction with the Music Therapy.”

30 F 61.3 55.7 “You know like I try to take my mind off of it, and it’s easier to like lose yourself listening to music, you 

know, interacting with things that’s doing music, definitely if you like music. I love music, so it just helps me 
a lot. It keeps you focused on other things than being in pain. So yes, it helps me a lot.”
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Table 5 Self-Efficacy and Quality of Life Scores of the Study Participants

Variables (Mean ± SD) All Participants (n=24) Study Groups

Waitlist Control (n=12) Music Therapy (n=12) p valuea Effect Size d (95% CI)

Self-Efficacy Pre 28.17 ± 5.14 28.25 ± 5.34 28.08 ± 5.16 0.939

(SCSES) Post 30.63 ± 5.95 33.67 ± 4.68 27.58 ± 5.66

Change 2.46 ± 5.69 5.42 ± 5.43 −0.50 ± 4.38 0.008 1.20 (0.33 to 2.07)

PROMIS Pre 40.43 ± 6.92 36.27 ± 3.58 44.58 ± 7.05 0.001

Physical Post 42.26 ± 6.84 39.69 ± 6.31 44.83 ± 6.60

Function Change 1.84 ± 6.88 3.43 ± 5.87 0.25 ± 7.69 0.27 0.47 (−0.35 to 1.28)

PROMIS Pre 55.66 ± 9.00 54.34 ± 9.50 57.10 ± 8.62 0.48

Anxiety Post 55.79 ± 8.11 54.89 ± 9.04 56.68 ± 7.35

Change −0.21 ± 7.21 0.55 ± 8.54 −1.04 ± 5.71 0.61 0.22 (−0.58 to 1.02)

PROMIS Pre 55.55 ± 9.59 53.43 ± 7.90 57.68 ± 10.96 0.29

Depression Post 54.17 ± 7.81 53.45 ± 8.73 54.96 ± 6.99

Change −1.36 ± 8.78 0.02 ± 10.77 −2.85 ± 6.11 0.45 0.33 (−0.48 to 1.13)

PROMIS Pre 55.03 ± 5.94 57.23 ± 6.71 52.83 ± 4.27 0.069

Fatigue Post 53.96 ± 8.52 53.67 ± 6.29 54.25 ± 10.58

Change −1.07 ± 7.43 −3.56 ± 4.29 1.42 ± 9.14 0.102 −0.70 (−1.52 to 1.27)

PROMIS Pre 58.03 ± 8.30 60.52 ± 7.02 55.54 ± 9.02 0.146

Sleep Post 59.60 ± 9.11 59.03 ± 10.00 60.18 ± 8.53

Disturbance Change 1.57 ± 6.78 −1.49 ± 6.68 4.63 ± 5.58 0.023 −0.99 (−1.84 to −0.15)

PROMIS Pre 45.44 ± 6.52 43.93 ± 6.17 46.95 ± 6.78 0.26

Social Roles Post 47.41 ± 5.16 47.67 ± 5.88 47.16 ± 4.57

Activitiesb Change 1.98 ± 6.57 3.74 ± 5.22 0.21 ± 7.49 0.194 0.55 (−0.27 to 1.36)

PROMIS Pre 60.15 ± 6.56 62.65 ± 6.42 57.66 ± 5.94 0.061

Pain Post 61.25 ± 4.55 60.55 ± 5.68 61.96 ± 3.15

Interference Change 1.10 ± 6.74 −2.10 ± 4.68 4.30 ± 7.12 0.016 −1.06 (−1.92 to −0.21)

ASCQ-Me Pre 49.95 ± 8.42 50.86 ± 7.56 49.04 ± 9.45 0.61

Emotional Post 49.54 ± 7.07 51.07 ± 6.43 48.01 ± 7.62

Impact Change −0.41 ± 8.04 0.21 ± 8.31 −1.03 ± 8.09 0.71 0.15 (−0.65 to 0.95)

ASCQ-Me Pre 45.77 ± 6.56 46.47 ± 7.78 45.08 ± 5.34 0.62

Pain Impact Post 45.81 ± 6.46 47.27 ± 7.38 44.35 ± 5.30

Change 0.04 ± 6.29 0.80 ± 6.83 −0.73 ± 5.90 0.56 0.24 (−0.56 to 1.04)

ASCQ-Me Pre 47.92 ± 7.32 44.12 ± 6.94 51.73 ± 5.67 0.008

Social Post 47.27 ± 6.34 47.08 ± 6.43 47.45 ± 6.53

Functioningc Change −0.65 ± 7.71 2.97 ± 6.91 −4.28 ± 6.93 0.018 1.05 (0.19 to 1.90)

(Continued)
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−1.92 to −0.21), and ASCQ-Me social functioning impact 
scores (M = 2.97, SD = 6.91, p = 0.018, d = 1.05, 95% CI 
0.19 to 1.90) compared to WLC participants. There were 
no significant differences between groups in changes in the 
other PROMIS measures (ie physical function, anxiety, 
depression, ability to participate in social roles and activ
ities), ASCQ-Me measures (ie emotional impact, pain 
impact, sleep impact) or CSQ-SCD measures.

Discussion
MUSIQOLS was designed to determine the feasibility, 
acceptability, and preliminary efficacy of a 6-session MT 
intervention for adults with SCD and chronic pain. The 
baseline characteristics of our study population are similar 
to adults with SCD described in other studies. Specifically, 
our sample of African-American adults was comprised of 
individuals who 1) were predominantly young adults with 
a mean age between 30 and 35, 2) had educational attain
ment less than a college graduate, 3) had a household 
income less than $25,000 per year, 4) were mostly single, 
and 5) primarily had the HbSS genotype.1,2,4,50–52 

Participants were receiving a wide range of opioid doses 
ranging from 0 to 216 MME/D, similar to reports in the 
literature.53 The pain diary responses indicate that study 
participants faced daily challenges related to the effects of 
pain on mood, sleep, and things they wanted to do. Further 
research is needed to determine if these responses are 
associated with changes in corresponding values on the 
PROMIS-29 and ASCQ-Me measures.

The high rates of enrollment (89%), retention (96%), 
MT session attendance (100%), and completion of study 
assessments (100%) and electronic pain diary entries (M = 
70% at baseline, 66% at follow-up) support the feasibility 
of the MUSIQOLS protocol in adults with SCD and 
chronic pain. Our enrollment (89%) and attrition (4%) 
rates were superior to those reported in recent feasibility 
studies of music therapy interventions with urban African- 
Americans with chronic pain spanning 12 weeks (56% 
enrollment, 23% attrition)17 and 8 weeks (77% enrollment, 
27% attrition),16 though these studies included larger sam
ples. Several factors may have contributed to the feasibil
ity of MUSIQOLS, including 1) the provision of study 
stipends and transportation assistance, 2) participants’ his
tory of regular attendance at the study site, 3) frequent 
communications between study personnel and participants, 
and 4) a 6-week as opposed to 8–12-week intervention.

Even with the high rates of enrollment, retention, and 
attendance, there were some challenges to implementation Ta
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that warrant attention for the future. Some participants had 
limited experience working with the applications on their 
mobile devices, and the music therapist often had to 
demonstrate how to use these applications. Some partici
pants changed phones or lost phone service during the 
study, requiring the RA to use other contact methods to 
collect follow up data. Additionally, the music therapist 
had to offer flexible scheduling opportunities Monday 
through Friday to accommodate participants’ availability 
and access to transportation. Investigators in a recent fea
sibility study of outpatient yoga for chronic pain in SCD 
noted similar challenges with scheduling, transportation, 
and reaching participants by phone.54 Thus, it is important 
to address logistical and technological barriers to engage
ment among patients with SCD when implementing this 
intervention.

With regard to acceptability, qualitative interviews indi
cated that the MT intervention was associated with cognitive 
behavior changes as participants integrated the music exer
cises into their methods of coping with SCD to gain more 
control of managing their disease. MT participants reported 
gaining skills beyond listening to music, including self-care 
behaviors, cognitive reframing, dealing with stress, and relaxa
tion. MT provided a remedy that influenced participants’ feel
ings towards their daily lives and their pain management skills. 
These findings are consistent with interviews from a recent 
study investigating music use in adolescents and young adults 
with SCD. Participants in that study described music listening 
as being helpful for pain relief, mood regulation, and 
relaxation.55 Participants’ reports of increased relaxation, 
improved mood, and improved pain perception were also 
reminiscent of themes reported in our previous study of 
a single electronic music improvisation session in adults with 
SCD experiencing a pain crisis.20 Taken together, qualitative 
data from these studies support the use of music therapy as 
a beneficial self-care strategy for adults with SCD.

Although participants still reported using pain medica
tions, they stated that MT helped decrease the pain and make 
them aware that pain medication was not their only choice in 
coping with pain. These reports of improved self-management 
skills, pain management, and using music exercises as an 
alternative to pain medication are consistent with interviews 
featured in recent multi-session music therapy interventions in 
urban African-Americans with chronic pain.16,17

Previous studies have supported the use of music inter
ventions for reducing pain medication use among malig
nant hematology patients undergoing autologous stem cell 
transplant56 and patients hospitalized with chronic pain.10 

Further analysis is planned to determine whether partici
pants’ self-reported use of pain medication in the electro
nic pain diary is consistent with their qualitative reports of 
decreased reliance on pain medication.

In our preliminary assessment of efficacy, MT partici
pants reported improvements in self-efficacy compared to 
WLC participants. According to Matthie, Jenerette, and 
McMillan,57 self-efficacy “may be the most important 
step in improving health outcomes with self-care activ
ities” (p. 264). Self-efficacy is related positively to fewer 
physical and psychological symptoms36,58 and improved 
quality of life59,60 among individuals with SCD. Urban 
African-American adolescent and young adult participants 
with SCD in a previous study of educational music therapy 
interventions61 had slight improvements in self-efficacy 
(M = 1.73) from baseline to the end of the study, but 
these changes were not significant (p = 0.365). Whereas 
this prior study utilized interventions focused on educa
tional goals such as medication management, understand
ing baseline lab values, and creating a pain action plan, 
MUSIQOLS provided music exercises targeted toward 
items in the SCSES such as reducing day-to-day pain, 
preventing symptoms from interfering with daily tasks, 
and improving sleep. Accordingly, participants’ improve
ments in self-efficacy may have influenced other quality of 
life domains.

The reported reductions in pain interference scores 
among MT participants are especially important given 
the challenges adults with SCD face in managing pain. 
Participants’ elevated baseline pain interference scores 
(M = 60.15, SD = 6.56) in this study were consistent 
with previous research demonstrating that adults with 
SCD have more pain interference than the general US 
population.62 These improvements are particularly mean
ingful, given that the MT intervention occurred during the 
period between September and January in the Midwestern 
United States, when temperature changes often trigger 
acute pain episodes.63 Quantitative improvements in pain 
interference were congruent with the content of semi- 
structured interviews that revealed the various ways MT 
changed participants’ experience with pain. However, MT 
participants also discussed several improvements (eg 
improved mood, decreased stress and anxiety, decreased 
pain catastrophizing) that were not demonstrated in quan
titative measures of depression, anxiety, or subscales of the 
CSQ-SCD. This disparity between the quantitative and 
qualitative findings may have been due to a small sample 
size, respondent burden (particularly in the 80-item CSQ- 
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SCD), or the scales’ inability to measure participants’ 
experiences meaningfully.

Given that this feasibility study was conducted at a single 
site containing multiple clinical areas for serving adults with 
SCD, MUSIQOLS may need to be adapted to serve multiple 
institutions. These adaptations could include: 1) providing the 
MT intervention at community sites, particularly for SCD 
centers serving large geographic areas; 2) implementing the 
MT intervention virtually and providing resources for internet 
access for participants with poor access to broadband; and 3) 
implementing strategies to provide services to patients when 
they are receiving care in various clinical environments (eg 
emergency medicine, outpatient hematology, inpatient care, 
and infusion centers) at different locations during the study.

All studies have limitations, and this study is no excep
tion. The primary limitation was the small sample in that 
12 participants were randomized to the MT and the WLC 
groups respectively. The second important limitation was 
the content of the control condition, as a waitlist control 
does not provide a control for time and attention. Third, as 
this was a feasibility study, our ability to examine preli
minary efficacy was limited. Indeed, these scores enable us 
to assess whether participants would complete the mea
sures over time. As such, the generalizability of our pre
liminary results is limited by the small sample size as well 
as lack of a more rigorous control condition. Fourth, there 
was a risk of bias due to some participants having previous 
clinical relationships with the first author before study 
initiation. Fifth, although we were unable to blind partici
pants to their study condition assignments, data was col
lected by an RA who was blinded to participants’ 
assignments to help address the potential risk of bias. 
Finally, study personnel had access to technology and 
resources that may not be available at other institutions. 
Therefore, it is important to evaluate the feasibility of 
MUSIQOLS in different settings where access to 
resources may differ and patients have not had previous 
experience with music therapy.

Despite these limitations, there were numerous 
strengths of this study. These included the: 1) randomized 
design, 2) use of standardized MT interventions which 
incorporated participants’ individual music preferences, 3) 
nuanced understanding of results provided by the integra
tion of quantitative and qualitative data, 4) the ability to 
measure changes in participants’ symptoms and 
functioning day-to-day using an electronic pain diary, 
and 5) the use of specific pain criteria to describe partici
pants’ chronic pain status.

Conclusion
Preliminary findings support the feasibility and acceptabil
ity of music therapy for home use in adults with SCD and 
chronic pain. Music therapy may assist adults with SCD in 
reducing pain interference and improving their sleep, 
social functioning, and perceived ability to manage their 
symptoms. This study provides a framework for future 
music therapy research in adults with SCD and other 
chronic pain populations. More research is needed to 
determine the efficacy of this MT intervention. Future 
randomized controlled trials should include a larger sam
ple size, feature an active control condition, and be con
ducted in an environment where clinical delivery of MT is 
not readily available. To address additional research gaps 
related to music therapy in SCD, investigators should 
examine 1) whether demonstrated improvements persist 
at 6 months and 1-year post-intervention; 2) whether the 
use of music exercises influences the use of pain medica
tion; 3) whether early intervention with music therapy 
influences the development of chronic pain in youth with 
SCD; and 4) the comparative effectiveness of music ther
apy virtually versus in-person.
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