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What is Music Therapy?

(None of the Above)
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Music Therapy

• “The clinical and evidence-based use of music interventions… 
• to accomplish individualized goals… 
• within a therapeutic relationship… 
• by a credentialed professional (MT-BC)… 
• who has completed an approved music therapy program.”1 
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Practicum
• UPMC Children’s
• Western Psychiatric Hospital
• UPMC Mercy Behavioral Health
• Senior living community
• School for children with 

disabilities 

Psychology 
Coursework Musicianship MT Courses

Ensembles Instrument 
Lessons Electives

Degree (2012)
• Bachelor of Science

• Music therapy major

• Psychology minor
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Music Therapy Internship (6 months)
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UH Music Therapy Documentation

Doe, Jane 
Seidman 3014 
MRN: 12345679 
Admit Date: February 4, 2015 
 
 Follow up from previous session. Patient found in bed, awake, 
alert, displaying appropriate affect. Patient c/o fatigue related to her 
cancer treatment as well as feelings of isolation. Patient c/o back pain 
and rated her pain at 2/10. Patient rated her stress at 5/10 and anxiety 
4/10 prior to music intervention. Patient expressed desire to create 
something for her children this afternoon. MT engaged patient in 
songwriting as a means of coping and stress reduction. During music 
intervention, patient participated by creating a beat on GarageBand for 
iPad and contributing thoughts and feelings to songwriting process as 
MT provided guitar accompaniment and facilitated songwriting 
intervention. Patient created three verses dedicated to her children as 
well as the chorus “You know I’ll be home soon.” Patient responded to 
music intervention by displaying brightened affect and moving her body 
to the beat of the music. Following music intervention, patient rated her 
pain at 0/10, stress at 2/10, and her anxiety at 1/10. MT will f/u later this 
week to record song. 
 

Paper Narrative (1980s – 2014) Electronic Narrative (2014 – 2016)
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(2) Flowsheets(1) Narrative Note

2016: Increasing Documentation Burden L
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How Not to Collect Data

See patient. 
Verbally assess 

PROMs

Take paper 
notes on 
PROMs

(1) Enter EHR 
narrative

(2) Document 
on EHR 

flowsheet

(3) Document 
in separate 

spreadsheet

Compile 
multiple 

spreadsheets

Send 
spreadsheets 

to some 
informatics guy

Some 
informatics guy 

conducts 
uninformed 

analysis

Generate report
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Problems

• Frustrating!
• Triple documentation = waste
• Every hour spent in a spreadsheet is an 

hour taken from patient care
• Prone to user error
• Uninformed analysis misses impact, 

nuance, and steps in data cleaning

There’s got to be a better way!
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A Better Way

See 
patient. 
Verbally 
assess 
PROMs

Take 
paper 

notes on 
PROMs

Enter 
structured 

EHR 
narrative 

note

IH data 
specialist 
conducts 

EHR 
extract

IH data 
specialist 
performs 
analysis 

and 
generates 

report
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Narrative Note Template

• Developed to solve the triple documentation problem (narrative + flowsheets + Excel)
• Created fields based on meaningful data from narrative
• Pilot at academic medical center in 2017 à gradually expanded to community medical centers
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UH Connor Whole Health Expressive Therapies Program

2023
• 12 MT-BCs
• 3 MT interns
• 3 art therapists

• 9 hospitals
• 3 health centers

12,350 patient encounters
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Effectiveness of Medical Music Therapy Practice: Integrative 
Research using the Electronic Health Record

https://www.pinterest.es/pin/859202435135584519/?autologin=true

EMMPIRE
Retrospective January 2017 – July 2020

https://www.pinterest.es/pin/859202435135584519/?autologin=true
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Background: MT’s Efficacy for pain ↓ established in RCTs4-6

No MT-BC MT-BC

Abbreviations: NRS, numeric rating scale
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The effects of inpatient music therapy on self-reported symptoms
at an academic cancer center: a preliminary report
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Abstract
Purpose Music therapy has shown benefits for reducing distress in individuals with cancer. We explore the effects of music
therapy on self-reported symptoms of patients receiving inpatient care at a comprehensive cancer center.
Methods Music therapy was available as part of an inpatient integrative oncology consultation service; we examined interven-
tions and symptoms for consecutive patients treated by a board-certified music therapist from September 2016 to May 2017.
Patients completed the Edmonton Symptom Assessment Scale (ESAS, 10 symptoms, scale 0–10, 10 most severe) before and
after the intervention. Data was summarized by descriptive statistics. Changes in ESAS symptom and subscale scores (physical
distress (PHS), psychological distress (PSS), and global distress (GDS)) were evaluated by Wilcoxon signed rank test.
Results Data were evaluable for 96 of 100 consecutive initial, unique patient encounters; 55% were women, average age 50, and
majority with hematologic malignancies (47%). Reasons for music therapy referral included anxiety/stress (67%), adjustment
disorder/coping (28%), and mood elevation/depression (17%). The highest (worst) symptoms at baseline were sleep disturbance
(5.7) and well-being (5.5). We observed statistically and clinically significant improvement (means) for anxiety (− 2.3 ± 1.5),
drowsiness (− 2.1 ± 2.2), depression (− 2.1 ± 1.9), nausea (− 2.0 ± 2.4), fatigue (− 1.9 ± 1.5), pain (− 1.8 ± 1.4), shortness of
breath (− 1.4 ± 2.2), appetite (− 1.1 ± 1.7), and for all ESAS subscales (all ps < 0.02). The highest clinical response rates were
observed for anxiety (92%), depression (91%), and pain (89%).
Conclusions A single, in-person, tailored music therapy intervention as part of an integrative oncology inpatient consultation
service contributed to the significant improvement in global, physical, and psychosocial distress. A randomized controlled trial is
justified.

Keywords Integrative medicine . Integrative oncology . Music therapy . Complementary health approach . Patient-reported
outcomes

Introduction

Cancer patients undergoing active treatment experience a variety
of symptoms throughout the illness trajectory that can have neg-
ative effects on their quality of life. These patients are faced with
not only the physical side effects from the disease and its treat-
ment, but also the psychological burden, which includes anxiety
and stress [1]. In a review of symptom prevalence in oncology
patients, the most commonly experienced symptoms included
fatigue (62%), worrying (54%), feeling nervous (45%), dry
mouth (42%), insomnia (41%), and feeling sad/mood (39%),
with 40% of patients experiencing at least one symptom [2]. In
addition to addressing physical needs of individuals with cancer,
it is important to screen for psychological distress and provide
interventions that can provide needed support [3, 4].
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Few Studies on Real-World Clinical Effectiveness
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EMMPIRE Methods: Data Extraction and Cleaning
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No template? Use Regular Expressions in

comb_text

ENTERED TIME: 11:29:00 AM : Pt referred to me 
for anxiety reduction.  Pt in bed, greets me with, 
"I'm very musical!" and tells me about her 
participation in a choir.  She reported 3/10 pain 
and 3/10 stress level.  Pt is very tangential, but 
redirectable.  Pt's son was present in the room 
briefly.  I facilitated live pt preferred music to 
decrease pain and stress.  During the music pt lay 
back, closed her eyes, and sang along.  Afterwards 
pt expressed gratitude: "I feel about four inches 
taller and five years younger!"  She reported 0/10 
pain and 1/10 stress and requested follow-up 
tomorrow.  Will follow.

comb_text

ENTERED TIME: 11:02:57 AM : Pt in bed, as I come in she 
is saying to herself, "What will become of me? What will 
become of me?"  Upon my introduction pt reports feeling 
"weepy" and anxious today.  She is able to rank her stress 
level at 7.5/10.  I facilitated live pt preferred music with 
themes of positivity and at a slow tempo to decrease stress.  
During the music pt maintained eye contact with me and 
sang along with brightening affect.  Afterwards pt expressed 
gratitude with a smile: "You really cheered me up."  She 
reported decreased stress level (5.5/10).  I educated pt on 
music channels via TV and pt chose a "Golden Oldies" 
station to listen to.  Will follow.

Step 1: Look for patterns
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Finding PROMs with Regular Expressions in

# Find StressRaw
StressRaw <- stringr::str_extract_all(mt_train$comb_text, 
"[[:digit:]]+\\.*[[:digit:]]*/10( *)[Ss]tress|[Ss]tress( +[^ ]+){1,5}(\\()?[[:digit:]]+\\.*[[:digit:]]*/10", 
simplify = TRUE)

# Join Stress RAW to Table
mt_train <- cbind.data.frame(mt_train, StressRaw)

# CleanStressPre
StressPre <- as.numeric(stringr::str_extract(mt_train$StressPreRaw, 
"[[:digit:]]+\\.*[[:digit:]]*"))
mt_train$StressPre <- StressPre

# CleanStressPost
StressPost <- as.numeric(stringr::str_extract(mt_train$StressPostRaw, 
"[[:digit:]]+\\.*[[:digit:]]*"))
mt_train$StressPost <- StressPost

comb_text
ENTERED TIME: 11:29:00 AM : Pt 
referred to me for anxiety reduction.  Pt in 
bed, greets me with, "I'm very musical!" 
and tells me about her participation in a 
choir.  She reported 3/10 pain and 3/10 
stress level.  Pt is very tangential, but 
redirectable.  Pt's son was present in the 
room briefly.  I facilitated live pt preferred 
music to decrease pain and stress.  
During the music pt lay back, closed her 
eyes, and sang along.  Afterwards pt 
expressed gratitude: "I feel about four 
inches taller and five years younger!"  She 
reported 0/10 pain and 1/10 stress and 
requested follow-up tomorrow.  Will follow.

Step 2: Write code to detect patterns: library(tidyverse)



Cleveland, Ohio  |  31Cleveland, Ohio  |  31

comb_text StressPre
 Raw

StressPost 
 Raw

StressPre StressPost PainPre
 Raw

PainPost
 Raw

PainPre
 Score

PainPost
 Score

ENTERED TIME: 11:29:00 AM : Pt 
referred to me for anxiety reduction.  
Pt in bed, greets me with, "I'm very 
musical!" and tells me about her 
participation in a choir.  She reported 
3/10 pain and 3/10 stress level.  Pt is 
very tangential, but redirectable.  Pt's 
son was present in the room briefly.  I 
facilitated live pt preferred music to 
decrease pain and stress.  During the 
music pt lay back, closed her eyes, 
and sang along.  Afterwards pt 
expressed gratitude: "I feel about four 
inches taller and five years younger!"  
She reported 0/10 pain and 1/10 
stress and requested follow-up 
tomorrow.  Will follow.

3/10 stress                   1/10 stress 3 1 3/10 pain 0/10 pain 3 0

Step 3: Validate output and prepare for analysis

Finding PROMs with regular expressions in 
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Finding Goals/Interventions

# Dig for intervention
m <- regmatches(mt_train$comb_text, gregexpr(”
([Ff]acilitated|[Ff]acilitate|[Ff]acilitating|[Ee]ngaged pt in) ( [^ ]+){0,30})? to", mt_train$comb_text))

# Delete the verbs
t <- gsub("([Ff]acilitated|[Ff]acilitate|[Ff]acilitating|[Ee]ngaged pt in)( [^ ]+){0,30})? to 
|([Ff]acilitated|[Ff]acilitate|[Ff]acilitating|[Ee]ngaged pt in) ", "", m)

# Delete “to”
Interventions <- gsub(" to","", t)

# Add intervention to table
mt_train$Interventions <- Interventions

comb_text
ENTERED TIME: 11:29:00 AM : Pt 
referred to me for anxiety reduction.  Pt in 
bed, greets me with, "I'm very musical!" 
and tells me about her participation in a 
choir.  She reported 3/10 pain and 3/10 
stress level.  Pt is very tangential, but 
redirectable.  Pt's son was present in the 
room briefly.  I facilitated live pt 
preferred music to decrease pain and 
stress.  During the music pt lay back, 
closed her eyes, and sang along.  
Afterwards pt expressed gratitude: "I feel 
about four inches taller and five years 
younger!"  She reported 0/10 pain and 
1/10 stress and requested follow-up 
tomorrow.  Will follow.

intervention
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Finding Goals/Interventions

comb_text Interventions SessionGoals

ENTERED TIME: 11:29:00 AM : Pt referred to me for 
anxiety reduction.  Pt in bed, greets me with, "I'm very 
musical!" and tells me about her participation in a 
choir.  She reported 3/10 pain and 3/10 stress level.  
Pt is very tangential, but redirectable.  Pt's son was 
present in the room briefly.  I facilitated live pt 
preferred music to decrease pain and stress.  
During the music pt lay back, closed her eyes, and 
sang along.  Afterwards pt expressed gratitude: "I feel 
about four inches taller and five years younger!"  She 
reported 0/10 pain and 1/10 stress and requested 
follow-up tomorrow.  Will follow.

live pt preferred music decrease pain and stress
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EMMPIRE Results
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Delivery + Integration8

January 2017 – July 2020

Music therapists (average 11.6 clinical FTE/year) 
• provided 14,261 sessions 
• to 7,378 inpatients 
• referred by 1,169 healthcare professionals
• during 9,091 hospital admissions 
• across 77 hospital floors 
• within 10 medical centers 
• spanning 5 counties 
• over 3.5 years

Seidman Cancer Center
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Primary Diagnoses8
N = 9,091 admissions
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Effectiveness in Community Hospitals9
Among patients with moderate-to-severe PROMs ≥4/10 

Abbreviations: NRS, numeric rating scale; ∆, change
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Effectiveness in Hematology/Oncology10

Measure
HemOnc SCD

n sessionsa

(patients)
meanb

(%)
n sessionsa

(patients)
meanb

(%)
p-value

Pain
Pre ≥ 1 5.81 7.22 <.001
Post 268 4.36 518 5.70
Change (158) -1.44 (112) -1.51
% patients reporting Δ ≤ -1 (61.9%) (65.1%)

Anxiety
Pre ≥ 1 5.17 6.11 <.001
Post 327 2.91 326 3.18
Change (175) -2.23 (82) -2.89 .001
% patients reporting Δ ≤ -1 (99.4) (100%)

Fatigue
Pre ≥ 1 6.22 5.54
Post 90 5.61 41 4.14
Change (54) -0.61 (21) -1.34
% patients reporting Δ ≤ -1 (25.6%) (53.7%) .002

Items in bold represent statistically significant changes as determined by paired samples t-test
a n = number of sessions (patients) for which complete (pre- and post-session) outcomes were provided for pre-session measures ≥ 1
b Mean adjusted in mixed model to account for random effect of patient
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EMMPIRE PROMs Problem

Could not get 
data due to pt 

limitations 
(UTA)
15%

Got data
20%

Could have 
collected data 

but didn't
65%

Could not get 
data due to pt 

limitations 
(UTA)
15%

Got data
80%

Could have 
collected data 

but didn't
5%
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EMMPIRE Quality Improvement Initiative11
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Field Notes and Patient Forms
Expressive Therapy Healing SPACE Assessment 

 
 
 

Patient Room 

Referral Type   new   previous   pain Begin ____:____ 

Session Date End    ____:____ 

Visit Type   new   follow up Delivery in-person 
                  
        tele-session Session Type  1:1    group    behavioral 

Family Centered Care 
 
# Staff ____ 

STRESS (unpleasant reaction to situation) 
How much stress are you having right now? 
0 = no stress at all. 10 = worst possible stress. 
PAIN 
How much pain are you having right now? 
0 = no pain at all. 10 = worst possible pain. 
ANXIETY (fear, worry, or nervousness) 
How much anxiety are you having right now? 
0 = no anxiety at all. 10 = worst possible anxiety. 
COPING (ability to deal with difficult situation) 
How well are you coping right now? 
0 = not coping well at all. 10 = coping very well. 

PRE EDUCATION POST 
UTA cognitive  emotional   NA 
            left out    declined    phys 

UTA cognitive  no int emotional  
 left out    NA    declined 
 sleeping  phys interrupted 

Stress   Stress  
Pain    Pain   
Anxiety   Anxiety  
Coping   Coping  
Depression    Depression    

FLACC ___ ___ ___ ___ ___ GOALS FLACC    ___ ___ ___ ___ ___ 

Nausea  Nausea  
Tiredness  Tiredness  
Wellbeing  
(0 = best; 10 = worst) 

INTERVENTIONS Wellbeing  
(0 = best; 10 = worst) 

Mood/Affect Mood/Affect 
 
 

Verbalized 
 
 

Verbalized 

Assessment 
 
 
 
 
Plan 
 
Intervention  Interruption caregiver   family   patient   staff    
  
 Start ____:____ End ____:____ 
 
 
 
Evaluation Patient Fell Asleep  yes  no 
 
 
 
Follow up 
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QI ↑ PROMs Collection

% Any 
PRO data

% No 
PRO data

% Post-session 
data only

% Pre-session 
data only

%
Pre-session data. 
Patient fell asleep
in response to MT.
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QI ↑ PROMs Collection continued
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EMMPIRE Conclusions

• Music therapy (MT) can be integrated across a large health system.

• EHR data can be used for large observational MT research.

• Single MT session clinically effective for symptom management in community hospitals.

• Single MT session clinically effective for symptom management in hematology/oncology.
• Patients with SCD have ↑ symptom burden.

• Quality improvement initiative successful at ↑ rates of PROMs collection in medical MT team
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Effectiveness of music therapy within community
hospitals: an EMMPIRE retrospective study
Samuel N. Rodgers-Melnicka,b,*, Rachael L. Rivarda,c, Seneca Blocka,b, Jeffery A. Duseka,b

Abstract
Introduction: Given the challenges health systems face in providing effective nonpharmacologic treatment for pain and
psychological distress, clinical effectiveness studies of evidence-based strategies such as music therapy (MT) are needed.
Objectives: This study examined changes in patient-reported outcomes (PROs) after MT and explored variables associated with
pain reduction of $2 units on a 0 to 10 numeric rating scale (NRS).
Methods: A retrospective review was conducted on initial MT interventions provided to adults receiving community hospital care
between January 2017 and July 2020. Sessions were included if participants reported pre-session pain, anxiety, and/or stress
scores of$4 on the NRS. Data analysis included a bootstrap analysis of single-session changes in PROs and a logistic regression
exploring variables associated with pain reduction (ie, $2 units vs ,2 units).
Results: Patients (n 5 1056; mean age: 63.83 years; 76.1% female; 57.1% White; 41.1% Black/African American) reported
clinically significantmean reductions in pain (2.04 units), anxiety (2.80 units), and stress (3.48 units). After adjusting for demographic,
clinical, and operational characteristics in the model (c-statistic 5 0.668), patients receiving an MT session in which pain
management was a goal were 4.32 times more likely (95% confidence interval 2.26, 8.66) to report pain reduction of$2 units than
patients receiving an MT session in which pain management was not a session goal.
Conclusion: This retrospective study supports the clinical effectiveness of MT for symptom management in community hospitals.
However, additional research is needed to determine which characteristics of MT interventions and patients influence pain change.

Keywords: Music therapy, Pain management, Electronic health record, Integrative medicine, Community hospitals

1. Introduction

Managing acute pain for hospitalized patients has become
increasingly challenging as health care systems have attemp-
ted to shift from relying on opioid medication toward providing
evidence-based nonpharmacologic pain treatment while
maintaining high-quality patient-centered care.11,56 In 2018,
the Joint Commission established a requirement for hospitals
to promote and provide nonpharmacologic pain treatments,
such as music therapy (MT).53–56 With this requirement, there
is an opportunity to advance clinical knowledge about the
effectiveness of nonpharmacologic interventions for pain and
symptom management because these approaches are

increasingly used in clinical practice within large health
systems.43

Adults receiving inpatient hospital care often experience
psychological distress, which can complicate medical treat-
ment.51 Recent studies have found associations between
psychological symptoms and diagnoses (eg, depression and
anxiety) and increased length of stay in various clinical popula-
tions.1,8,19 A review of the 2016 National Inpatient Sample found
that hospital admissions for patients with mental and/or sub-
stance use disorders had a higher cost ($14,300 vs $11,500) and
length of stay (5.4 vs 4.2 days) than hospital admissions for
patients without these conditions.40
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Research Article

Introduction
Patients with cancer and/or hematologic conditions such as 
sickle cell disease (SCD) often experience significant 
symptomatic burdens from pain, anxiety, and fatigue as 
well as psychosocial challenges throughout treatment.1,2 To 
address these challenges and support patients as they receive 
medical care, many comprehensive cancer centers have 
integrated evidence-based interventions including music 
therapy (MT) within their services. MT is the clinical and 
evidence-based use of music interventions to accomplish 

individualized goals within a therapeutic relationship by a 
credentialed professional (ie, Music Therapist-Board 
Certified (MT-BC)) who has completed an approved MT 
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Clinical Delivery and Effectiveness of Music 
Therapy in Hematology and Oncology: An 
EMMPIRE Retrospective Study

Samuel N. Rodgers-Melnick, MPH, MT-BC1,2 , Rachael L. Rivard, MPH1,3,  
Seneca Block, MA, MT-BC1,2, and Jeffery A. Dusek, PhD1,2

Abstract
Background: Music therapy (MT) has been shown to improve outcomes for patients with sickle cell disease (SCD) 
and patients with hematologic and/or oncologic conditions excluding SCD (HemOnc) in prior randomized trials. 
While few studies have described the clinical delivery (ie, volume, clinical settings, patient characteristics, referrals, and 
session characteristics) of MT and examined its real-world effectiveness, no studies have compared responses between 
hematology/oncology populations. The purpose of this study was to examine the clinical delivery and effectiveness of MT 
at a freestanding academic cancer center and compare the effectiveness of MT on pain, anxiety, and fatigue between adult 
patients in the HemOnc and SCD groups.
Methods: A retrospective review was conducted of all MT sessions provided at a freestanding academic cancer center 
between January 2017 and July 2020. The unadjusted single-session effects of MT on pain, anxiety, and fatigue were 
assessed among patients reporting symptoms ≥1 out of 10 on a 0 to 10 scale. Adjustments were made for multiple 
sessions on the same patient using a mixed model to compare pre-session and change scores between the HemOnc and 
SCD groups. Patients’ comments were analyzed using conventional qualitative content analysis.
Results: Music therapists provided 4002 sessions to 1152 patients including 1012 in the HemOnc group and 140 in the 
SCD group. In the combined sample, statistically significant reductions in pain (1.48 units), anxiety (2.58 units), and fatigue 
(0.84 units) were observed, with changes in pain and anxiety exceeding clinically significant thresholds. After adjustment, 
the SCD group reported significantly greater pre-session pain (7.22 vs 5.81) and anxiety (6.11 vs 5.17) as well as greater 
anxiety reduction (2.89 vs 2.23) than the HemOnc group. Patients’ comments contained themes including enjoyment, 
gratitude, and improvements in mood, pain, and anxiety.
Conclusions: This study supports the delivery and clinical effectiveness of MT for addressing the needs of patients 
throughout their course of treatment at an academic cancer center and justifies the inclusion of individuals with SCD 
within integrative oncology services.

Keywords
music therapy, electronic health record, pain, anxiety, fatigue, sickle cell disease
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After EMMPIRE, where do we go from here?
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Gaps

Socio-demographic, 
clinical, and MT 
intervention 
characteristics 
associated with 
changes in PROMs

Difference in 
outcomes between 
patients receiving MT 
and similar patients 
receiving usual care
• Medication use 
• Length of stay
• Pain intensity

Longitudinal effects 
on PROMs beyond 
initial MT session



Cleveland, Ohio  |  49Cleveland, Ohio  |  49DRUMMER



Cleveland, Ohio  |  50Cleveland, Ohio  |  50

DRUMMER Aims

Investigate which 
patient and/or MT 

session 
characteristics are 
associated with Δ 

in PROMs 

Use propensity 
score methods to 

compare outcomes 
between inpatients 
receiving MT and 

inpatients receiving 
usual care

Examine 
longitudinal effects 
on PROMs among 
patients receiving 

MT

Aim 3Aim 2Aim 1
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SQL Extracts à Rows of Data

MT documents + 
demographics, 

care setting, 
LOS

Diagnosis code 
(ICD-10)

Drug 
administered

Patient-
controlled 

analgesia dose 
recorded

MT referral
Pain score 

collected by 
nurses

Note from other 
service (e.g., 
social work)

Patient + SDOH
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MT Document Data August 2020 à July 2023

Aug 2020 – Mar 2021 

Mar 2021 – Jul 2023 
+

Raw 
notes 
from 
UH 

EDW
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3 Types of MT Documents

Conflicts of 
service 

(no session 
occurred)

Assessment  
Education

MT 
intervention
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Aim 1
Investigate which patient and/or MT session characteristics are associated with Δ in PROMs. 
blank

Among patients with pre-session PROM NRS (i.e., pain, stress, anxiety) ≥4 + complete outcome data

Demographics
• Age
• Sex
• Race
• Ethnicity

SDOH
• Insurance
• SVI, SDI
• Neighborhood $

Clinical characteristics
• Elixhauser comorbidity index
• Care setting
• Pain medications administered
• Pre-session PROMs

MT intervention variables
• Intervention type

o Receptive only
o Recreative
o Compositional/creative
o Receptive + relaxation 

imagery
• Length
• Goal
• Therapist experience
• Length of therapeutic relationship

Single-
Session Δ 
in PROM

Poisson
Logistic 
Linear

Regression

Covariates à Impute for missing à LASSO to refine

Bootstrap Validation | ROC analyses | Interpret with clinical guidance
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Received ≥ 2 MT interventions Did not receive MT
Sickle cell disease

Cardiac DRG + mental health dx

Any surgery DRG + mental health dx

GI/hepatic DRG + mental health dx

Oncology dx

Palliative care

Use covariates to calculate propensity score in logistic regression
Analysis: Match | Weigh | Adjust | Double robust

Length of stay Pain/anxiety 
medication use

Longitudinal Δ in 
pain intensity 

Aim 2
Use propensity score 
methods to compare 
outcomes between 
inpatients receiving 
MT and inpatients 
receiving usual care

Inclusion criteria:
• Hospital admissions
• Adults 18+
• LOS ≥ 72hrs
• Admitted where MT 

services are offered.
• Mean pain NRS ≥4 or 

received opioid in first 
24 hours

• Excluding inpatient 
psychiatry

1st admit 
among
unique patients

MT initiated 
before 50% of 
way through 
stay
n = 732

1st admit among
unique patients
not in MT group

n = 15,072
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Building the Propensity Score

Demographics
• Age
• Sex
• Race
• Ethnicity
• Marital status
• Primary insurance

SDOH 
Neighborhood-level
• Median income
• Insurance mix
• Social vulnerability index
• Social deprivation index

Clinical characteristics
• Elixhauser comorbidities
• Mental health + substance use disorders
• Major expanded diagnosis clusters (MEDC)

Pain
Indicator in first 24hr
• Mean pain intensity
• Opioid receipt
• PCA receipt

Received 
≥ 2 MT 

interventions 
(Y/N) 

Care setting
• First floor admitted where MT offered
• Days since study period start

Covariates
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Aim 3
Examine longitudinal effects on PROMs among patients receiving MT.
blank

Among patients reporting PROMs over ≥2 MT sessions during admission à Linear mixed effects model
1. Is there a dose-response relationship between # MT sessions and Δ in PROMs?
2. Do Δ in PROMs vary between subgroups of medical populations (i.e., SCD vs. HemOnc)?

MT 
Session 1

MT 
Session 2

MT 
Session 3
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Conclusion

• Methods set precedent for how to collect, organize, extract, clean, and analyze real-
world data on medical music therapy.

• Results derived from this work will strengthen the evidence base for integrative therapies 
and guide implementation of nonpharmacologic pain management modalities. 

• Addresses crucial gaps in understanding music therapy’s clinical effectiveness
• Which interventions work best?
• Who responds most?
• Effectiveness on important clinical outcomes (e.g., LOS and medication use)
• What are the effects over the course of patients’ hospital admissions?

• Important for understanding the real-world impact of integrative health and medicine 
modalities and improving evidence-based patient care.
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